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ENGINEERING. 








THE ENGINEERING CONFERENCE. 
(Concluded from vol. laxv., page 855.) 

WE conclude this week our record of the dis- 
cussions at the various sections of the Conference, 
by reporting the proceedings of Friday, June 19, 
when five sections met—namely :—Section II.— 
Harbours, Docks, and Canals; Section IV.—Mining 
and Metallurgy ; Section V.—Shipbuilding ; Sec- 
tion VI.—Water Works, Sewerage, and Gas Works ; 
and Section VII.—Applications of Electricity. 

It will be remembered that the other two sections 
(I.—Railways, and III.—Machinery) concluded their 
proceedings on Thursday, the proceedings on which 
day were recorded in last week’s ENGINEERING. 


SECTION II.—HARBOURS, DOCKS, AND CANALS. 
At the meeting of this section on Friday, June 19, 
Sir E. Leader Williams presided. 


Hypravtic versus ELvectric CRANES FOR Docks. 


The first subject for discussion was the modern 
equipment of docks, with special reference to 
hydraulic and electric appliances, the introducer 
being Mr. Walter Pitt, of Bath. We print Mr. 
Pitt’s paper in full on page 28 of our present: issue. 

Mr. E. B. Ellington, London, opened the dis- 
cussion, and remarked that he believed that the 
original intention was that the paper should be 
followed by another from the hydraulic point of 
view ; but from some misunderstanding this had 
not been carried through, otherwise they might 
have had the case put before them from both 
standpoints. Mr. Ellington contended that so far 
as safety and controllability were concerned, hy- 
draulic mechanism still held its own; but he 
admitted that in respect of adaptability there 
might be no power which was so satisfactory as 
electricity ; but, for docks, hydraulic power had 

roved quite satisfactory, even in this last respect. 
3 Ellington ee: entirely with nearly every 
argument that Mr. Pitt had brought forward. 
Referring to the comparative tests, which were 
recorded in Mr. Pitt’s paper as having been made 
at the Glasgow Harbour, he said it was exceedingly 
unfortunate that while the electric crane was of 
3 tons power, the hydraulic crane was 5 and 3 tons 
power, being of the compound type, and the tests 
ranged up to only 3 tons, so that there was not the 
same basis for comparison as if a 5-ton electric 
crane had been chosen, or if both had been of 
3 tons capacity. A crane proportioned for 5 tons 
could not. be expected to work with the same effi- 
ciency at 3 tons as at its normal load. Had both 


cranes been of the same power, he felt that instead | the electric powers required for the same duty for ordinary working. 


of the ratio being something like 2 to 1 in favour of 
the electric crane for low powers, it would have 
been in favour of the hydraulic system. 


| had read before the Institution of Civil Engineers. 
The only paper by him in which this question 
had been dealt with was one read in 1887. Two or 
three years later he had written a paper, giving 
some particulars of the cost of working hydraulic 
power in London ; but he did not think that he 
should have been quoted as authorising in any way 
such figures. It was indicated by Mr. Dawson, in 
TRACTION AND TRANSMISSION, that the hydraulic 
power crane for a 14-ton load required 172 watt- 
hours ; but he was certain that there were plenty 
of crane-makers who would be quite willing to put 
up cranes that required only 120 watt-hours ; per- 
haps 115 would be a fair specification. The con- 
sumption of 105 watt-hours for the electric crane 
quoted from TRacTION AND TRANSMISSION seemed 
to him to be a very remarkable result, and could 
only have been realised under very special circum- 
| stances, and with an extremely efficient motor. 
| Indeed, he was doubtful about this figure of 105 as 
| representing a commercial amount. 

In his paper, Mr. Pitt seemed to have forgotten 
entirely the beneficial effect of the accumulator in 
the hydraulic system. Crane-work was very inter- 
mittent, and the accumulator was one of the most 
essential advantages ; it enabled the power plant 
to work steadily, notwithstanding constant fluctua- 
tions in the load of the crane, these being accommo- 
dated by the accumulator. With electric gear, on 
the other hand, it was necessary to provide at the 
central station a power equal to meeting these 
sudden variations, and it was quite possible to 
realise that for a 30 horse-power crane the power 
at the station might require to be at least 80 horse- 
power. Mr. Pitt had probably not included this 
consideration in estimating that the relative prime 
cost of the two systems was about the same, 
whereas the electric system was probably very 
much greater. This would mean that the upkeep 
must also cost more. As regards the life of the 
crane, many hydraulic machines put down 40 years 
ago by Lord Armstrong were still doing very good 
work. He did not agree with the contention that 
the electric machines were more efficient and took 
less power. 
from the application of gear, the use of a high- 
speed motor, and other mechanical features—fail 
to realise the efficiency of the best hydraulic 
machinery. Indeed, electrical engineers were 
usually seeking to get something as good as hy- 
draulic plant. If they took the hydraulic and 
| electric installations of London, it would be found 
| that, from the point of view of coal consumption, 











| from 33 to 44 per cent. more fuel than the hydraulic 
powers. Mr. Pitt had referred to the advantage 
of using electricity for cranes in combination 


The electric motor must necessarily— | 


uniformity of the load factor. This combination 
gave the greatest economy in respect of the coal 
bill. It should be remembered, too, that power 
and lighting were usually wanted at the same time, 
so that there was no such thing as the power help- 
ing the continuity of demand on the station. In- 
deed, lighting was more continuous than power at 
the docks, so that the combination would increase 
the difficulty. One important factor was that the 
maximum load determined the size of the plant ; it 
was therefore a question of utilising the power 
which was most efficient for the particular work 
required to be done. As to the transmission of 
power, he would even contend that for long dis- 
tance electricity might be utilised with a motor- 
driven hydraulic power station close to the 
neighbourhood of the application of the power. 
This was a fruitful source of discussion; but 
he would call to their minds that he had long 
held this view, by quoting a statement from a 
paper he read at the 1897 Conference, when he had 
said :—‘‘ The question of long-distance transmission 
seems primarily a question of the capital outlay 
required to convey the power, and the conversion 
of the most economical power for transmission into 
other systems required must take place in the im- 
mediate neighbourhood of its consumption.” 

Mr. Cecil Brown said that in connection with a 
scheme for docks for Newport, now before Parlia- 
ment, he had been so convinced that the equipment 
of the dock was of the first importance, that he had 
induced his clients to prepare a scheme for equip- 
ment, and then adopt their plan of a dock. It was 
better, he thought, for commercial reasons, to have 
a comparatively small dock well equipped than a 
larger dock with only moderately efficient appli- 
ances. He entered most carefully into the question 
of electric and hydraulic plant, and had consulted 
many crane-makers, and was also, by the courtesy 
of the North-Eastern Railway, given some valuable 
information in connection with work at Middles- 
| brough. Generally speaking, he found that, as 
| stated in Mr. Pitt’s paper, the electric installation 
| was preferable to the hydraulic plant. One im- 
portant point was that in making up ground for 
| dock works it was difficult to lay and maintain 
efficient water mains. He had received tenders for 
a crane installation, including twelve 3-ton cranes, 
two 25-ton cranes, 12 capstans, 24 fair-leads, and 
one 5-ton crane, working out to a total of about 
| 24,0001. for the plant, while the power station was 
to cost 10,0001. The horse-power was 1200, and 
he put the generating plant at 40 per cent. of this 
He was thoroughly con- 
vinced that electricity was the best for dock work. 

Mr. George H. Baxter, of Glasgow, gave addi- 
tional information in connection with the tests of 








As to the results which the author had quoted | with lighting, because it improved the uniformity | the Glasgow cranes referred to in Mr. Pitt’s paper. 
from the article by Mr. Philip Dawson in Traction | of the load; but he did not think this was | The experimental electric crane had been put dowa 


anp TRANsMIssioNn, Mr. : Ellington, continuing, | 


a material factor. The concentration of plant 


in order to ascertain the relative efficiency of hy- 


said he was somewhat puzzled. He had consulted | could take place at a central station, even if there | draulic and electric cranes, to enable a decision to 


the pages of TRACTION AND TRANSMISSION, and to 
his great surprise had found that the figures given 
were supposed to be quoted from a paper which he 


| 
| 


| was a combination of hydraulic and electric power. 
The boilers would be in the same place, and that 
itself was the main consideration in striving after 


| be come to in regard to the equipment of the new 
| Clydebank dock. The cranes which are at the 


| Princes Dock were chiefly used for loading and 
i 
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discharging minerals, the usual load being 3 tons ; 
but the hydraulic cranes had a 5-ton lift, for 
special purposes. The electric crane was working 
under unfavourable conditions—from the electric- 
lighting mains—and he thought that the result of 
the working proved that the electric crane was 
superior. In the hydraulic system at Glasgow they 
had much trouble with the valves, which frequently 
leaked and sometimes burst, and in the winter 
time were occasionally frozen ; and they had then to 
spend a considerable sum to keep the pipes in con- 
dition to prevent fracture by frost. This added 
materially to the expense of the hydraulic system ; 
indeed, they expected that electric power would 
be got for about half the working cost of the hydraulic 
installation at the Princes Dock. He thought there 
were great advantages in the electric system for 
both power and lighting purposes at the docks. 
They required only one staff of men, whereas with 
a compound system they would require two staffs. 
He did not see that there were any difficulties 
which could not be overcome; and as to satisfactory 
working, there was alongside the Clydebank Docks 
works where they had a very powerful electric 
crane doing more delicate work than would be in- 
volved at the docks. 

Mr. Wilfrid Stokes also supported electric work- 
ing, and remarked that while there were certain 
losses in electric transmission, the friction and loss 
in valves and pipes in the hydraulic system were 
probably 2 to 3 per cent. of the power delivered 
at the cranes. e had results from a dock system ; 
but while he could not give the name of the dock, 
he could assure them that the cost of hydraulic 
production was 2d. per horse-power per hour, and 
of transmission 1d.; whereas in the case of electric 
power the production cost less than 14d. per horse- 
power per hour to produce and jd. to transmit, so 
that electricity cost only 70 per cent. of the total 
amount for the hydraulic power. The sum in 
each case included 4 per cent. interest on the 
capital involved, all repairs, and all incidental 
charges. Mr. Ellington, in pointing to the advan- 
tage of the accumulator for accommodating sudden 
fluctuations in the load, forgot that an electric 
motor could easily be overloaded, for short 
periods, to the extent of quite 50 per cent. with- 
out any trouble; and this more than compensated 
for any advantage that the accumulator might 
confer. 

Mr. G. H. B. Homfray, of Sir W. G. Armstrong, 
Whitworth, and Co., said he was in accord with 
practically all that Mr. Ellington had said. If 
the 3-ton crane had been compared with a 3-ton 
electric crane at Glasgow, he was quite certain that 
the comparative results would have been very 
different. He regretted that the author had con- 
fined his paper practically to cranes, although the 
subject was ‘‘The Modern Equipment of Docks.” 
He would have liked to have had some data on the 


appliances where slow motion was required—as, 
for instance, for opening and closing lock-gates 
and sluices, in which case hydraulic power was by 
far the most reliable and most perfectly controll- 


able. It seemed to him that electric appliances 
must cost more to maintain in view of the greater 
rapidity of motion. They had no data yet as to 
the complete life of a hydraulic crane, but some of 
them had been put down fifty years ago; he 
thought, however, that they would far excel elec- 
tric gear in this respect. Reference had been 
made to several ports on the Continent which had 
changed from hydraulic to electric appliances ; but 
much could be said on the other side of the ques- 
tion. At Amsterdam they required two coal-tips, 
and the Dutch railway authorities had very care- 
fully considered the question, especially after ex- 
yerience at Rotterdam, and he was glad to say that 
his firm had received the order for both these tips. 
Hydraulic power was to be used, although they 
were to be put down practically alongside a large 
electric power station, and would involve a pump- 
ing station of their own. He believed that at 
Rotterdam recently, out of 128 electric cranes there 
were three only in use. In arriving at the cost of 
maintenance, the time taken in repairing cranes 
ought to be considered, for want of use was the 
most expensive item conceivable. Some electric 
cranes were in process of repair for 10 per cent. 
of their time. It must also be remembered that 
the hydraulic system was very useful in connection 
with the extinction of fires ; and as regards frost, 
which they experienced for a few weeks in the 
year, he admitted that it was a slight element to 
the disadvantage of the hydraulic system ; but they 





had damp all the year round, and this always 
affected electric installations. 

Mr. J. M. Dobson gave some experiences of the 
dock equipment of Buenos Ayres Harbour, where 
there was a very extensive installation of cranes, 
with a pipe transmission line 95 miles in length. 
Three points were brought out in connection with 
these. First, the loss of power through the cranes 
not being worked at full load in all cases; they 
could not regulate the loads to suit the maximum 
lifting power, although this capacity had been 
determined as a result of long experience. There 
was great loss in the transmission of power, and a 
further loss in the excessive wear of the valves, 
due to the fact that there was very fine sand held 
in suspension in the water. 

Mr. P. Stothert, Bath, said that with regard to 
the Glasgow cranes, it should be brought out 
that the 3-ton electric crane had been designed to 
stand a statical test of 6 tons in any position, so that 
it probably compared in size with the 5-ton hy- 
draulic crane against which it had been tested. 
The combination of the hydraulic and electric 
systems often required space where ground was very 
valuable and seldom, available. 

Professor Andrew Jamieson said that in 1881 he 
had been called upon by the Clyde Trust to make a 
complete investigation of the Queen’s Dock hy- 
draulic plant made by Lord Armstrong, and he 
found that the cranes furthest from the power 
supply dropped very materially in efficiency when 
cranes at a less distance were working at full power. 
This was due to friction in the supply pipe. In the 
new Prince’s Dock the pipes had been made 7 in. in 
diameter, as compared with 4 in. in the Queen’s 
Dock, so that the pressure maintained at all the 
hydrants was almost the same as at the engine. 
In the test to which reference had been made, the 
drop in pressure between the hydrant and the cy- 
linder was very considerable. With a supply pres- 
sure of 750 lb., the cylinder indicated 240 1b. when 
lifting 1 ton, 400 1b. when lifting 2 tons, 480 lb. 
when lifting 24 tons, and 560 lb. when lifting 
3tons. He thought that the electric crane, having 
been constructed to stand a stress of 6 tons, was 
quite equal to the 5-ton hydraulic crane ; but he 
thought that it was a pity that the comparative 
tests of both cranes were not carried on beyond the 
limits of the specification, as very interesting infor- 
mation might have resulted. 

Mr. C. J. Hobbs said that in connection with the 
Great Northern and City Electric Railway the ques- 
tion of electric lifts had been taken into considera- 
tion, but it had been decided to put down hydraulic 
machinery, owing to the immense saving in the 
transmission motions. The use of accumulators 
often enabled the power to be increased tenfold. 
He could quite understand that a combination of 
the electric and hydraulic systems would give very 
economical results in some cases. 

Mr. B. G. Arkwright said that he did not recog- 
nise that the fact that the electric crane was built 
to stand a statical test of 6 tons materially affected 
the question. The pressure in the cylinder, he 
would point out to Mr. Jamieson, was proportioned 
to the work done; and if this were not so, the 
ratios of hydraulic to electric power given in the 
paper would have been different. 

r. J. C. Dove said that as regards the Middles- 
brough cranes, to which reference had been made, 
the figures would be produced in a paper either 
for the Institution of Civil Engineers or the In- 
stitution of Mechanical Engineers, and would work 
out very much in favour of electric power. In 
making a choice of a system of power, or deter- 
mining whether a combined system should be 
utilised, it was necessary to consider the exact con- 
ditions. If there was a constant load from year’s 
end to year’s end, then he was in favour of the 
hydraulic system ; but where there were violent 
variations in the load of the crane, the electric 
system would work out cheaper. 

Mr. Robson said that he had carried out some 
work at the Aberdeen Steam Company’s wharf in 
London, but after careful consideration they had 
retained the hydraulic system, owing to the fact that 
the installation of electric cranes would have cost 
more. Hydraulic machinery was very durable, 
cranes which had been at work for 24 years being 
still in good order. Higher running speed was not 
conducive to satisfactory wear. ‘ Better terms were 
offered by the Hydraulic Supply Company. In 
their case 95 per cent. of the loads were of 25 cwt., 
and they had fitted a crane with telescopic cylin- 
ders for a load of 25 ewt. and 3 tons, A snatch- 


block was put on the jib, to land exceptionally heavy 
loads. The same system had been adopted in ships 
where the,load did not vary much. 

Mr. Pitt, in replying, said that he thought the dis- 
cussion had brought out the weak points of the 
hydraulic crane, and it was at least satisfactory to 
know that the hydraulic advocates recognised now 
that the electric crane was reliable and safe. He 
could have added to his paper many other instances 
of the hydraulic system being superseded by the 
electric crane—as, for instance, at Copenhagen,and 
Stettin, as well as at Hamburg. Tests made at the 
latter place, similar to those carried out at Glas- 
gow, but with a slightly different cycle, showed 
that the ratio fora 1$-ton load had been 91 watt- 
hours for the electric crane. This result was better 
than that obtained at Glasgow, and the reason was 
most probably because the Glasgow crane was 
slightly over-motored. There was a tendency to 
specify motors which were too powerful. The weak 
point of the hydraulic cranes seemed to him to be 
that they could only increase their power in definite 
steps, whereas with the electric motor the power 
varied with the work desired. He felt that the 
electric installation would cost less, and that electric 
power at the crane was cheaper than hydraulic 
power. They had heard a great deal from time to 
time about an unfortunate electric coal-tip at Rotter- 
dam, which had been visited almost by every elec- 
trical engineer ; but even if hydraulic power was 
found to be more advantageous, it would probably 
be best to transmit the power by electric conductors 
to an electrically-driven pump station close to the 
coal-tip. 

Sir E. Leader Williams said that it seemed to 
him that he had been born too soon, because when 
he had to consider the question of power on the 
Manchester Canal, electricity had scarcely been 
dreamed of for opening and shutting gates and 
working swing-bridges, so that they had installed 
the hydraulic system for miles. He must, how- 
ever, say that they had no difficulty with frost, and 
the whole system worked well, so that one could 
scarcely be blamed for taking the view—especially 
at his age—that if a system worked without any 
trouble, its change could only be justified if there 
was going to be increased economy and efliciency. 
They had tried the electric system for working 
warehouse cranes and lighting, and it was probable 
that in the future there would be a combination of 
the two systems at docks for application to work 
where one or the other was best suited. He 
claimed that he had probably been about the first 
to make such a combination, in fitting up tempo- 
rarily an electric arrangement whereby the late 
Queen had been able to open the hydraulic valves 
at the inauguration of the Manchester Ship Canal. 


CaNAL ENGINEERING. 


Mr. Gerald FitzGibbon introduced the subject 
of ‘* Recent Improvements in Canal Engineering,” 
in a note which we print in full on page 28 of 
this issue. 

The discussion was opened by Mr. Lionel B. 
Wells, of Manchester, who asked Mr. FitzGibbon 
to give some details regarding the new canal which 
he had made to connect the Sheffield and South 
Yorkshire Navigation with the Aire and Calder 
Navigation referred to in the paper ; because there 
were no canals so well managed as the Aire and 
Calder system, and it would be very interesting to 
have a statement as to what was regarded by the 
management as the best practice in construction. 
The canal question in this country, Mr. Wells said, 
was connected with the rates for transport, and the 
supremacy of a trade largely depended on the 
transport of material from the interior to the coast; 
so that he would strongly advocate a Government 
inquiry into the question as to whether our inland 
waterways could not be more fully utilised for such 
purposes. He thought that a large canal from 
Birmingham to the Thames or Mersey might be a 
good project ; in Ireland something could be done 
in the way of developing the country by the addi- 
tion of inland navigation. He suggested the prac- 
tice of vessels passing down the inland waters and 
working round the coast, as had been done in 
several continental countries. He inquired as to 
why Messrs. Cory, who had originated such a 
system of barges from their collieries direct. to the 
Thames, had discontinued the experiment. He 
advocated more frequent returns by the Board of 
Trade as to canal traffic, and the publishing of the 





results per ton-mile, as this was the only way to 
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arrive at the relative economy of railway and canal 
transport. 

Mr. W. H. Wheeler did not approve of the 
purchase of canals by the State ; no advantage, he 
said, would accrue to the country. The nation had 
been made great by private enterprise, and if the 
canals that existed were useful for merchandise, 
this private enterprise would develop them ; but it 
must be remembered that conditions in England 
differed very materially from those in foreign 
countries. Here we had a long coast line and a com- 
paratively small interior ; whereas other countries, 
notably Germany, had a very small coast line 
relative to internal area, so that internal waterways 
became much more advantageous. In this country, 
too, nearly all the large towns were connected by 
rivers with the sea. As to Messrs. Cory’s experi- 
ments, the explanation was simple; they now 
brought their coal by canal to Boston, where it was 
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shipped into coasting steamers, and sent by them 
to the Thames. 

Mr. L. Vernon Harcourt agreed with Mr. Wheeler 
as to the inadvisability of State control, and as to 
the general difference of conditions. The whole 
question of canal development must be considered 
purely from a commercial point of view. Some 
canals prospered because there was a great volume 
of traffic ; in other places they languished because 
there was little traffic. If the Government took 
the matter up, there would be a general demand 
for large sums of money for all canals. France 
had taken considerable trouble to make canals to 
accommodate barges of 300 to 400 tons; but it 
was only in the north, where there was traffic from 
the Belgian coalfields to Paris, that success attended 
the scheme ; when they came to the other parts 
they found that the traffic was not extensive. Mr. 
Vernon Harcourt referred to the 21-mile canal 








being made to connect Brussels to the Scheldt, 
and by the latter to the sea, and pointed out that 
the section of canals depended entirely upon the 
kind of traffic and vessels using them; but he 
thought that in this country something ought to 
be done towards a joining of forces by the canal 
companies, so as to arrange for through traffic and 
for the standardisation of such sections. 

Mr. R. L. Parkinson referred to the Birmingham 
canals, and pointed to the fact that the traffic avail- 
able differed very materially from that at Man- 
chester, being made up of small units, so that it 
was very difficult to arrange for full cargo loads. 
The real difficulty to his mind was associated with 
management and with the collection of the traffic. 
He thought, too, that some means should be 
adopted of overcoming the long stairways of lifts in 
canals, and he thought the canal companies ought 
to work the boats themselves. 
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Mr. Gordon Thomas thought that there was no 
necessity for State control, and that intelligent 
legislation, emancipating canals from the railway 
domination, would be much more useful. He pre- 
ferred the rectangular section, and thought that 
the area should be six times the immersed midship 
area of the ship. He described at considerable 
length a mechanical means of overcoming the lifts, 
which had been adopted with considerable success. 

Mr. FitzGibbon, in replying to the discussion, 
said that the sectional area depended on certain con- 
ditions. His practice was to take a minimum, which 
was modified according to the nature of the material 
being excavated, or by the necessity of earth banks. 
He was not sure that the rectangular shape was the 
best, because whena large amount of sediment was 
contained in the water it was apt to lodge in the 
corners.. It was better to find out the shape of the 
section which the boats themselves kept open, and 
to adopt that. He found that in such a case, with 
flat slopes, where the deposit was thrown, good 
results were got. In reply to Mr. Wells’s request 
for information regarding the new canal, he said 
that the aqueducts were a special feature. They 
had to cross country which was liable to very severe 
floods ; and in order not to interfere with the free 
flow, these viaducts had to be constructed. In some 
cases the bottom of the canal was so near to the 
ordinary surface water of the rivers that it was 
necessary to build up a canal of rectangular form, 
with side plate-girders stiffened on the outside in 
the usual way, and inside by bulb bars, the 
rounded bulbs being safer for boats passing in the 
canal. They had provided for 9 ft. 6 in. of water, 
and the troughs had a clear width of 22 ft. The 
largest spans in the viaduct were two of 90 ft. over 
the River Don, and the weight of steelwork for 
these was 476 tons. The unusual dimensions of 
the locks were due to the fact that they were built 
to accommodate compartment boats, which took coal 
from the mines, and were ultimately separated in 
compartments to form trains. The boats were 
15 ft. in width, so that the locks, being 22 ft. wide, 
gave good clearance, and the length was so con- 
structed that a boat corresponding to half a train, 
with its tug, could easily be accommodated. 

Sir Leader Williams proposed a vote of thanks 
to the hon. secretaries, and Mr. W. Matthews, 
C.M.G., proposed a similar yote to Sir Leader 
Williams ‘‘for the courteous and continuous 
manner” he had presided at the meeting. 


SECTION IV.—MINING AND METALLURGY. 


This Section met for the second time on Friday, 
June 19, at 10 a.m., in the Council-Room of the 
Surveyors’ Institution, Westminster. Mr. J. E. 
Stead occupied the chair. The attendance was at 
first very small, but it improved later. 








Continuous Meruop or Open-Heartu STEEL- 
Makina. 

The first paper read was on ‘*The Continuous 
Method of Open-Hearth Steel-Making,” by Mr. 
B. Talbot, and will be found printed in full on 
page 29. At the conclusion of the paper, the 
Chairman called upon Professor Arnold to open 
the discussion, but before it commenced he said 
that he had listened with much interest to the 
paper, and the methods described by the author 
appeared to him to be correct. 

Professor Arnold thought that with the appa- 
ratus which had just been described by Mr. Talbot 
there would probably be a lack of phosphoric acid 
in the slags. 

Professor Bauerman said he would like to know 
what effect was produced on the temperature of the 
furnace by carbon given off in the bath of metal. 
Personally he must say that the process, to him, 
rather resembled a man who had 5s. to spend, but 
who had paid 18s. for getting it. 

In replying, the author said that one great point 
was to burn out the carbon’ in as short a time as 
possible. If this burning out was done too slowly, 
the metal would get too cvol. 

The Chairman said that the remarks of Professor 
Bauerman had great force in them. A certain 
amount of heat must be created in the Talbot fur- 
nace during the fierce process of conversion. 

Mr. Talbot, in reply, said that he had en- 
deavoured to get the temperature of the furnace, 
but had not been able to do so, as he could not get 
any pyrometer to stand the heat. 


ALLoys oF NICKEL AND STEEL. 
The second paper read was by Mr. R. A. Had- 





field, but, unfortunately, this gentleman was not 
able to be present, so it was read by Professor 
Arnold. The paper will be found in extenso on 
page 29. 

The Chairman, at the conclusion of the paper, 
referred to tne valuable work which Mr. Hadtield 
had done in the past, and said manganese steel 
would always be connected with his name, and the 
new alloy which he had described in his paper was a 
witness to his great perseverance. He then called 
upon Professor Arnold to open the discussion. 

Professor Arnold said that there was a point to 
which he would particularly like to allude, and that 
was that all the alloys mentioned by the author of 
the paper had many impurities, and could not be 
considered as pure alloys. He had made experiments 
with alloys that were practically pure, and found 
that the 14 per cent. alloy could hardly be called 
brittle. He had made as much as 90 tons, and it 
could be forged very much like aluminium bronze ; 
and, apart from this, still more curious results 
had been arrived at. 

Mr. Benson said that the thing that astonished 
him about some of the alloys described was their 
great toughness when drawn into wire. 

Another speaker said that the present cost of 
nickel was much against the use of these alloys, but 
he felt sure that when lower grades of ore were used, 
it would be found that they would produce large 
quantities of nickel. He would like to say some- 
thing about alloys of cast iron and nickel, with 15 
per cent. of the latter. He had found these alloys 
very hard, and he had seen pieces that would cut 
glass, but which when annealed became very soft 
indeed. He had had some bars cast of this alloy, 
and had found it somewhat brittle and with a ten- 
dency to crack along the edges ; but after it had 
been worked a little it improved. 

Captain Sankey said he would like to know, as a 
user and not a manufacturer of these alloys, 
whether there was not a tendency for the different 
metals to mix unevenly, and so cause an unreliable 
alloy. : 

Mr. Bell said that he considered the manner in 
which the different metals were mixed was of much 
importance. 

The Chairman, in closing the discussion, said that 
it was very interesting to note that, according to the 
paper, a percentage of 6 or 7 per cent. of manganese 
made a very brittle alloy, while double that quantity 
made a very tough one. The case was very much 
the same with nickel. If, instead of doubling the 
amount of manganese, 7 per cent. of nickel was 
added, the same result could be arrived at, and he 
considered the resulting product an allotropic form 
of iron. The increase of elongation in the test- 
piece was extraordinary, and he would be very 
glad to know whether the author could confirm it. 

Professor Arnold, in reply, said that with refer- 
ence to the 7 per cent. alloys, if these were rolled 
down, some of the carbon came out as graphite. 
With reference to what Captain Sankey had said 
about the separating out of the different metals, he 
considered that the thing would have to be carefully 
gone into, as it was no doubt a danger. Touching 
on what Mr. Bell had remarked, he could not say 
which alloy was added first. All the test-pieces used 
were made by the crucible process, and were bars 
about 1 in. in diameter. e could not altogether 
agree with the Chairman ; he knew there was a de- 
finite alloy of iron and nickel, but he did not think 
it was an allotropic form of iron. This wasa point, 
however, on which the Chairman and he differed 
rather strongly, but no doubt by diligent investiga- 
tion they would arrive at the truth. . 


Dancerous CRYSTALLISATION OF MiLp STEEL 
AND Wrovent Iron. 

The third paper read was on ‘‘ Dangerous 
Crystallisation of Mild Steel and Wrought Iron,” 
by Professor Arnold, and will be found in full on 

e 30. 

At the conclusion of the paper, some interesting 
micrographs, and specimens of steel and iron, were 
handed round for inspection, and also some samples 
of nickel steel which had been bent to an angle of 
90 deg., and classed as good. The Chairman then 
invited discussion on the subject. 

Mr. Harbord, the first speaker, said that he 
thought the apparatus described by Professor 


| 


| 
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tried. He was at the present time putting up a 
vibratory testing machine at Cooper’s Hill College, 
but had not yet been able to try it. 

Captain Sankey said that, from a user’s point of 
view, he considered the matter to be of the utmost 
importance, as it was quite evident that, in the 
present state of our knowledge, we never could 
be quite certain whether steel was reliable, even 
if made to very good specifications. He mentioned 
a case in France, in which some steel which had 
been manufactured to a first-class specification, 
and had passed all the ordinary tests, had failed. 

Mr. Michael Longridge mentioned several cases 
of failure which he had met with in actual practice, 
and which he had been quite unable to account 
for. He would be very glad, indeed, if the author 
of the paper could throw any light upon them. The 
first case was that of a locomotive boiler, which 
gave way in the firebox almost the first time steam 
was got up in it; yet all the tests made of the ma- 
terial had been satisfactory. The steel had been 
made by the basic process. The second case was 
that of a plate which was put in a boiler, but 
which failed most unaccountably, though it had a 
tensile strength of 30 tons per square inch, and 
had passed all the usual tests. Another case which 
he would like to mention was that of a plate in a 
Lancashire boiler, that had been working for 15 
years. A crack had developed in the plate, and he 
had the latter cut out in order to see what the cause 
of the fracture was. He had the plate analysed ; 
but this threw no light on the subject; he also 
had some pieces of the plate tested, but got no in- 
formation as to the cause of the failure from that ; 
the tests were all satisfactory. He was as yet 
quite in the dark as to the cause of these failures, 
and he must confess that they did not tend to a 
feeling of security. He hoped that some light 
would soon be thrown on the subject. It would 
be a great boon to engineers if there was some 
simple practical method of finding out the condition 
of such plates. In ordinary practice there was 
seldom time to have the plates analysed. If the 
machine described by the author could be relied 
upon, it would be a great boon. 

Mr. Benson said that some years ago he had a 
large quantity of basic steel manufactured into 
wire, which was sent abroad. The whole of the 
material passed through the hands of a very exact- 
ing inspector, who certified that it was satisfactory. 
In a few months’ time, however, specimens of the 
wire were sent back from abroad because they 
had quite failed in actual work. He had some of 
this wire redrawn from No. 5 gauge to 19 gauge, 
and tested again. The test was perfectly satisfac- 
tory. He would very much like to know the cause 
of this failure in practical work, as the whole thing 
was very unsatisfactory. 

Mr. Constantine remarked that with reference to 
what Mr. Longridge had said, he felt very uneasy 
in his mind as to the reliability of material which 
had successfully passed all the ordinary tests, and 
yet, without any seeming cause, failed in a most 
dangerous manner. If we were to use materials 
which were likely at any time to fail from occult 
causes, where were we ? 

Mr. Phipps added his testimony to that of the 
previous speakers as to the unexpected failure of 
mild steel under certain conditions. He knew of 
a case in India, where a practically new boiler-plate 
failed by developing cracks in the middle. He had 
it patched, and it was then all right. At another 
time a steel piston which had passed all the ordinary 
tests broke off through a split pin-hole, where there 
was absolutely no stress. Such cases made engi- 
neers feel rather sceptical as to the reliability of 
ordinary tests. 

Mr. Barker said that he had had a long experi- 
ence with materials manufactured for abroad, and 
had met with many cases of failure which had 
puzzled him. Among others he might mention 
one where 200 girders were made from basic steel 
which had been most thoroughly tested. When, 
however, these girders reached India, 40 to 50 
had developed cracks, mostly in the angle- 
bars. Pieces cut out of these bars were sent 
to England to be tested and analysed. Nothing 
wrong could be found with them mechani- 


cally ; but analysis showed traces of phosphorus, 


which latter may have been the cause of failure. 


Arnold for testing the fatigue of metal had one very He had known cases where Bessemer steel had 
good point, which was, that with it a test could | developed flaws, and he had had samples of the 
very quickly and easily be made; but he thought| material tested. The samples stood all the mecha- 
that we would have to be very chary about accept-| nical tests perfectly; but in these cases, again, 
ing the result given by it until it had been more fully | phosphorus was discovered. 
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Mr. Talbot said that he had found in the manu- 
facture of eye-bars—where the eye was heated and 
put in a machine—it happened that at the point 
where the grip which held the piece came, the 
metal was cooled. He always had the bars annealed, 
because he found that unless they were annealed 
they would break off at the point where the grips 
came. Also, with axles, unless they were annealed, 
they would fail at the junction of the hot and cold 
part. We ought always to know the conditions 
under which the steel has been manufactured. 

The Chairman remarked that with regard to 
the fears expressed by Mr. Constantine, he could 
say, speaking for himself and others whom he 
knew, who were engaged in investigations in 
connection with steel, that every effort was 
being made to get at the bottom of the mystery. 
Only by constant perseverance and _ constant 
work could they hope to reach the desired 
end; but he thought that they really were ap- 
proaching the time when every rail and every axle 
would be reliable. He owned that he and Pro- 
fessor Arnold differed on certain points, but what 
they both wanted to arrive at was the truth. He 
then showed samples of steel which were very 
highly crystallised, and also other samples which 
bore witness to the marvellous effect produced by 
annealing. He said that he was firmly convinced 
that annealing must be carried out at a certain 
temperature, and not below that. If properly 
carried out at the right temperature, a very brittle 
material may be made into a very useful and 
tough one. All castings should be heated, and 
then allowed to cool down in the air, but not too 
slowly. The brittleness can be completely re- 
moved by heating to 900 deg. Cent. He com- 
plimented Professor Arnold on his machine for 
making vibratory tests; and he thought that pro- 
bably in two or three years we should have a lot 
of valuable information, and be in a position to 
advise mechanical engineers as to the best tests to 
make. 

A vote of thanks was then passed to the author, 
who said, in reply, that, with regard to the ques- 
tion of vibration, his machine did not really give 
a blow, as had been suggested by some speakers, as it 
did not go fast enough for that, and it worked very 
sweetly and quietly. What Mr. Longridge had 
said about the failure of certain plates in practice 
was very interesting. With regard to one of them, 
it showed evident signs of having been too slowly 
cooled. Occasionally bad plates occur, but he would 
hardly calla plate very bad that had been in a boiler 
for fifteen years, and during that time had done 
its work. He thought that annealing froma tem- 
perature of 900 deg. Cent., although of immense 
value, could not be absolutely relied upon as being 
quite safe; because, although it did away with 
mechanical brittleness, it did not for certain do 
away with vibratory brittleness. 

One of the speakers had referred to the crystal- 
lisation of wrought iron, and had suggested that 
Lowmoor iron should be used instead of steel, as 
being more reliable; but, as a matter of fact, 
wrought iron did present crystallisation brilliantly, 
but not so much as mild steel. He quite agreed 
with the Chairman in his remarks that in a few 


years’ time they might be in a position to show | 


mechanical engineers how to test steel in a way 
that would be quite reliable ; but he was afraid he 
had his doubts as to whether they would ever be 
able to feel absolutely certain about their material. 
Much as the microscope had shown us, there was 
something beyond the microscope which we must 
reach. Much as we at present knew, there were 
still many things to know. 


SECTION V.—SHIPBUILDING. 

On the third day of the meeting the Shipbuild- 
ing Section met in the Committee-Room of the 
Guildhall, Westminster, Sir John I. Thornycroft 
occupying the chair. The first paper taken was a 
contribution by Mr. A. E. Seaton on 


THe Mopern Express STEAMER FOR SHORT 
PAssaGEs. 

This paper we print in full on page 30. 

The first speaker was Mr. H. H. West, who re- 
ferred to that part of Mr. Seaton’s contribution 
in which he had spoken of the respective merits of 
paddles and screws. There were, the speaker said, 
positions in which paddles were necessary ; but the 
additional weight, cost, and space that they en- 
tailed, and also the cost of working paddle engines, 





| were arguments against their use. The steamers 
|on the Holyhead and Kingston route, to which 
|Mr. Seaton had referred, had been ruming up 
\to the last seven or eight years, and did 
|well. Those at present on the route were the 
| fastest, finest, and most convenient cross-Channel 
boats with which he was acquainted. One thing 
|that struck him as remarkable in connection 
| with steamers of this class was the very large 
amount of capital that was expended in pro- 
viding for the excursion traffic. Splendid vessels 
were built at a cost of 100,000/. to 120,000/., and 
yet they were only capable of being used for a few 
weeks in the summer season, carrying passengers 
at fares from 2s. 6d. to 5s. How the companies 
managed to pay interest was a matter of surprise, 
and was also regarded as pointing to the high ability 
of those who had the commercial management of the 
concerns. Referring to harbours, he said that it 
would be advantageous if Calais Harbour could be 
deepened and made more convenient ; then a better 
service could be established. No doubt there were 
difficulties in the way, but for so important a route 
the difficulties should be studied, and the obstacles 
in the way of improvement should, if possible, be 
overcome. Thesteam-turbine, as a source of motive 
power in cross-Channel steamers, was a thing that 
had to be considered, and it bore on the question 
to which he had formerly referred—that of the deep- 
ening of harbours. Mr. Seaton had alluded to the 
great difference there was between trial speeds and 
service speeds. He thought this might be ex- 
plained by the fact that boats were built to a 
higher capacity for speed than that which was 
required at the time, in order that they might not 
be surpassed in the future by the competition of 
faster vessels. 

Mr. Bevis said that the remarkable boats running 
on the Holyhead route, to which the author had 
referred, were designed over forty years ago, and 
were the pioneers of the Channel service. The 
Ulster, as stated, was 1477 gross tonnage ; her indi- 
cated horse-power was 4700, and her trial speed 
17.8 knots. Although these boats ran for thirty- 
six years, they were modernised from time to time. 
The rectangular boilers were taken out, and gave 
way to cylindrical boilers, whilst 14 knots were 
added to the speed by forced draught. The 
hulls, however, were found to be in remarkably 
good condition, otherwise new vessels would have 
been built altogether. 

Mr. Napier said that the steamer Ireland, on the 
Kingston and Holyhead route, was in her day the 
finest vessel of her kind; she had simple con- 
densing engines. The Victoria did 2 nots on 
her trial. In regard to what had been said 
about keeping time, and the respective values of 
paddle and screw steamers, there were occasions 
when the steep pitch of the sea would prevent 
screw steamers from keeping time at all; the 
screw would be out of the water so often, and that 
would always be a defect in vessels meeting head 
winds. Paddle-wheels, on the other hand, although 
he believed it was on record that they had raced, 
might practically be said not to do so. In rolling, 
if one paddle-wheel came out of the water, the 
other was more deeply immersed. On the Larne 
and Stranraer route they stuck to the paddle 
steamer and small draught ; but he thought that by 
| lengthening the pier less money would have been 
expended to get the desired end. In regard to the 
steam-turbine steamers, no doubt the engines would 
not suffer from racing, but it was a question whether 
the screws would stand being thrown out of the 
water. It had been said that turbine steamers did 
not take the piers easily, and therefore lost time. 
In respect to coming alongside, it was really 
remarkable how the paddle steamer could be 








| manceuvred. 


Mr. W. J. Harding referred to the advantages 


/of paddle-wheels for manceuvring. He had often 


|almost possible to move her sideways into the pier ; 
|such a thing could not be done with screws. 
|sketched on the blackboard an arrangement which 


watched the Alberta come full speed to within 
a few yards of the pier, and then stop suddenly. 
By skilfully working the paddle-wheels it seemed 


He 


had been suggested to him by the hydraulic tor- 
pedo-boat that was built by Messrs. Thornycroft 
some years ago. Forward and aft he would 
‘place hydraulic pumps, which would discharge 
‘on either hand. By the use of these it would be 
possible to manceuvre a ship sideways, and in re- 
stricted harbours the advantage would be very 
great. Efforts were made to overcome sea sick- 


ness by shortening the journey, but he thought 
that was not a very good plan. The higher the 
power developed in the vessel, the more uneasy 
she would be. Vertical engines did not run so 
smoothly as horizontal engines; but it should be 
the effort of the engineer to produce a sweet run- 
ning engine, which added much to the comfort of 
the passengers; steam turbines were almost 
perfect in this respect, producing only that 
sound which McAndrew described as that of the 
‘‘purling dynamo.” The enclosed engine, with 
forced lubrication, gave a very steady, easy move- 
ment. He thought that for cross-Channel boats 
running in heavy seas, the system that had been 
adopted occasionally of pouring oil on the waves 
might be had recourse to. There could be a pump 
in the bows of the ship discharging oil, and-this 
would smooth off the white tops of the waves. 

Mr. Vaughan Pendred wished to call attention 
to the value of the oscillating engine. In the old 
Holyhead boats he believed the cylinders weighed 
30 tons each, and yet these enormous weights moted 
with remarkable steadiness and regularity. There 
was no question which was the best type of engine 
for persons liable to suffer from sea-sickness. Mr. 
Bevis had told him that one of the Kingston and 
Holyhead boats after a period of service drew at least 
3 ft. more than she did originally. This was to some 
extent due to the deck-houses and other added 
erections ; but it was considered that the timber 
sponsons and other wooden parts becoming water- 
logged contributed very pas to the result. The 
paddle-shaft, he believed, had to be lifted 18 in., 
and he thought that longer rods were put in. 

Sir John I. Thornycroft said that there were two 
directions in which smooth running might be ob- 
tained. One was by making the engines work 
more slowly, so that there would be little reaction, 
whilst the other was to run them so fast that nothing 
on the ship would take the same period. Gene- 
rally, a ship bent at two nodes, but with faster 
running the bulkheads would vibrate, and there 
might be more than two nodes. The rapid motion 
was the most unpleasant, and it was that which 
should be balanced, or else it should be made so 
high as to get beyond a.chance of synchronisation. 
In regard to what Mr. Harding said about manceuvr- 
ing, he had at one time advised a sculling appa- 
ratus, which could be used as a rudder, or for 
moving the vessel sideways. He had found, how- 
ever, that to work it effectively, so much power was 
needed that it was necessary to use the ship’s own 
propelling engines for the purpose. If the turbine 
engine with screws would enable the vessel to be 
manceuvred as well as with paddle-wheels, it would 
be a great advantage. He had suggested an idea for 
manoeuvring, and had made a 30-ft. model of a 
Channel boat, in which the stream of water was to 
be diverted ; this acted very well in smooth water, 
but when tried in the actual sea and a strong wind, 
the boat was beaten by the paddle-wheel steamer 
in regard to manceuvring. the maximum draught 
was very small. When steaming round the Isle 
of Wight in a rough sea, he had been able to see 
under the boat as far as the funnel, by the bow 
being thrown out of the water, but he had never 
known the screw to come out. The greatest danger 
in cross-Channel boats was from fog, and if they 
could not stop quickly, the risk of accident would 
be greatly increased. 

Mr. Seaton, in replying to the discussion, said 
that he thought it was understood that sea-sickness 
could never be got over; many efforts had been 
made, but they were all unsuccessful. He had 
been associated with the late Sir Henry Bessemer, 
who built a steamer with a movable saloon, which, 
no doubt, many would remember. Sir Henry had 
the mistaken idea, common to a good many people, 
that nausea proceeded mostly from rolling. He 
therefore arranged that the saloon of his steamer 
should remain ata constant level. It was aremark- 
able thing, however, that so good an engineer should 
not have recognised that the ship oscillated about 
its centre of gravity, and as he hung his saloon 
above the centre of gravity, it was about the most 
uncomfortable place in the ship. The saloon was 
kept Sielncuned by hydraulic machinery, worked 
either automatically or by hand ; but it was always 
a little too late in its movement, and the motion 
was so uneasy that it was apt to throw passengers 
on the ground ; in fact, it was far better and 
safer to be on deck than in the saloon. He agreed 
that the oscillating engine was most satisfac- 
tory and smooth in working, and paddle-wheels 





driven by such an ergine gave a much more com- 
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fortable boat than the screw steamer. But there 
were reasons other than smooth running that had 
to be considered, and when the compound engine 
came in, the oscillating engine had to go; efforts 
had been made to compound it, but they had not 
been successful. It was not to be assumed that he 
was opposed to screws ; in fact, he believed he was 
the first to recommend a screw steamer being put on 
a regular cross-Channel service. He knew the Ire- 
land, which was a most successful vessel, and ran for 
years. At present she was a coal-hulk on the coast 
of Spain. The Lily and th» Violet had their oscil- 
lating engines taken out, and steeple engines put in. 
These gave an increase of speed, and were more 
economical ; the vessels were still running between 
Liverpool and the Isle of Man. The hydraulic 
device that Mr. Harding had suggested would not 
effect quick starting and stopping. 


Steam TuRBINEs. 

A paper by Professor Rateau was next read by 
Professor Vernon Harcourt. This paper we print 
in full on page 32. 

The discussion which followed was opened by 
Mr. Jude, who said the author had been rather 
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scant in the matter of information. 
points were brought forward, but it would be use- 
ful if some details were given, such as figures 
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relating to consumption, &c. In a recent paper, 
read in France, the author had given the consump- 
| tion of the Rateau turbine. The results were very 
| good when running with 10 deg. Cent. superheat, 
| the economy exceeding that of the Parsons turbine 
| by 24 lb. That was a very serious difference, 
but it would be well to know if it were due to 
the type of motor or to the superheating of the 
steam. It might be that during the trials of the 
Parsons turbine the steam was wetter than had 
been thought. More data was wanted before 
the condensing reciprocating engine could be 
discarded. A good deal was said about work- 
|ing with turbines with low vacua, but he 
would like to know what was the extra cost. 
Marine engineers reckoned that 26 in. was very 
|good, but the turbine people all spoke of 28 in. 
| What had to be paid for this extra 2 in.? The 
author had made reference to working coefficients, 
but it would be necessary to know what was their 
nature before an opinion could be formed ; these 
things were known of the ordinary engine, but the 








A good many | turbine opened up a new field. Some time ago M. 


Rateau had made experiments, which had been 


| published, on the flow of steam through orifices ; 
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tained that there could be no fall in pressure as there 
was no thrust. Certainly the thrust must be small, 
as there was no thrust-block; but it was desirable to 
“ i know what were the absolute facts of the case. 

it | Mr. H. F. Fullagar, who was the next speaker, 




















but these orifices were of a regular nature, and very 
different to the passages through the turbine. It 
might be that if the coefficients were taken from these 
experiments and applied to the working of the tur- 
bine, the deductions formed from such theoretical 





a BAY _admitted that, as Professor Rateau had said, given 

| the necessary constants, it was a perfectly straight- 
tests might be found illusory. The author said that | forward problem to design a turbine of a given 
in the multicellular turbine there was no fall in | power to run at a given speed, and to foretell with 
pressure in the cell. He asked if this statement | scientific accuracy the steam consumption. But 
was founded on observation. Had the author ever | he would draw attention to the reason which made 
taken measurements to prove the fact? Tt was main- | the problem increasingly easy as the power wag 
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increased, so that the building of large turbines 
was a matter of the greatest certainty.- The 
feature which really distinguished the de Laval 
from other turbines was that, as the whole ex- 
pansion of the steam took place in a jet, leakage 
was avoided. On the other hand, as the jet was 
necessarily inclined to the plane of the wheel, the 
axial component of the velocity—usually one-third 
(equal to one-ninth of the energy of the steam)—was 
Jost, and, what was in practice more serious, the 
turbine was suited for full speed only, a reduction 
in speed being followed by a wholly disproportionate 
reduction in efficiency. The Curtis turbine shared 
to’ some extent both these disadvantages, but 
especially the latter, and was apparently unsuited 
to marine purposes. Large turbines then would, 
for the most part, be of the multiple type, in 
which there was a gradual fall of pressure 
from end to end, and the problem of leakage 
then presented itself, whatever the particular 
design might be. In M. Rateau’s turbine, for 
instance, there was certainly no difference of pres- 
sure in the chambers themselves, and therefore 
no tendency to leakage around the wheels ; in fact, 
M. Rateau was able to make wheels, up to a yard 
or so in diameter, of sheet steel about jin. thick 
only, which would be incapable of resisting even a 
slight pressure. But there was a very rapid drop 
of pressure as the steam passed through the dia- 
phragms, and in consequence leakage occurred at 
the holes in these through which the shaft passed. 
The great point was, however, that, given two tur- 
bines of the same design, and but one, say, ten 
times the power of the other, the larger turbine 
could not only run at one-fifth of the revolutions, 
but the percentage of steam lost by leakage would 
at the same time be one-half that lost with the 
smaller turbine; and that followed directly and 
necessarily from the simple increase in the diameter 
of the turbine. The first speaker had referred to 
the high vacuum asked for by turbine-makers as if 
it were an indispensable requisite of the turbine ; 
the real fact being, of course, that, as the relation 
of pressure to volume showed, a slight reduction in 
the terminal pressure, when near the bottom of 
the scale, added enormously to the available energy 
of the steam ; and of that, whilst lost on the recip- 
rocating engine, the turbine could take full ad- 
vantage. 

Mr. Barker, engineer of the Parsons Steam Tur- 
bine Company, speaking on the question of vacuum, 
said that going from 27 in. to 28 in. was an increase 
of 5 per cent. in the power developed; extra 
speed was given to the circulating water. The 
question to be settled was, what was the greatest 
amount of power that could be generated with a 
given amount of coal? In other words, what could 
they afford to pay for power? He would ask 
the author whether there was any trouble from 
deterioration of the internal parts of the Rateau 
turbine. In the Parsons turbine they had no difti- 
culty, but the velocities of steam with M. Rateau’s 
turbine were considerably higher, and he thought 
there might be some trouble in this respect. e 
anticipated also that the cost of repair would be 
greater with the Rateau turbine, and there would 
be more difficulty in executing repairs at sea. 
Governing was not so much a question affecting 
marine work as of electrical generation ; but they 
were able to work within 1 per cent. to 1} per 
cent. of the normal. Could this be effected by the 
Rateau turbine? It would also be interesting 
to hear what was the consumption of oil. That 
was a subject which was being pressed on engi- 
neers. It was claimed for the Rateau turbine that 
there was no thrust ; but that was actually a draw- 
back for marine propulsion, as the thrust of the 
propeller was balanced by that of the steam, and, 
for this reason, with the Parsons turbine they 
could dispense with the thrust-block. They had 
heard of a vessel that was to have M. Rateau’s 
turbines in it. It-would be interesting to know 
what size and power the engines were, and when 
the vessel would be ready, so that a run could be 
made in it by paying 1s., or 5s., whatever the fare 
might be, for the trip. He did not think M. Rateau 
would be very likely to give the coefficients asked 
for. It was, however, easy to design a turbine if 
one could get the coefficient ; it was the coefficients 
themselves that were difficult to arrive at. 

Mr. C. A. Parsons said that the steam turbines 
made by his firm had been described in many 
papers, and their performance had been certified by 
trials made by engineers of eminence. It would 
therefore, he said, be unnecessary for him to 





go over that ground again. The author had said 
that a French engineer—Tournaire—‘‘ in 1853 had 
indicated the capabilities of the steam turbine 
almost exactly those developed 32 years later by 
Mr. Parsons, with, it is true, some very ingenious 
improvements, which have assured the success of 
the engine.” Mr. Parsons believed it was true, 
however, that Tournaire published his investiga- 
tions 30 years ago, and that these had been lost 
until a few years since, when they were discovered 
and made public. With regard to the construction 
of the Rateau turbine, it might be interesting to 
state that in the year 1891 he devoted a great deal 
of attention to designing radial turbines. On 
account of the drop in pressure he had directed the 
steam radially and outward, in the same manner as 
was described by M. Rateau, but the results ob- 
tained were not equal to those of the parallel flow. 
The consumption at no load was high, and at full 
load it was not good. It was not right, however, 
to think that there was any radical difference be- 
tween the two turbines. With the Curtis turbine 
it was a mistake to suppose there was a loss owing 
to longitudinal velocity, the loss that existed was 
due to friction. In regard to very low-pressure 
steam, about six years ago he had offered to take the 
engines out of the Ireland and put in steam turbines 
indicating 2000 horse-power more ; that is to say, 
to go from 6000 horse-power to 8000 horse-power. 
The leakage in large turbines of 300 to 500 horse- 
power, and above, was not serious at all—about 
5 per cent. This had been ascertained by careful 
measurement, and the loss was about one-fifth of 
that due to condensation in the cylinders of ordi- 
nary engines. With the smaller sizes of turbines, 
however, the loss through leakage was serious. 
They had tried every possible device to get over 
this, but were always disappointed, skin-friction 
being more than a set off for anything gained by 
checking the unobstructed flow of steam. They 
had succeeded in stopping the leakage, but the 
turbine was 15 per cent. less efficient than when 
no efforts were made in this direction. It would 
be interesting to know what were the results 
obtained with the torpedo-boat built for the French 
Navy, and propelled by Rateau turbines. In regard 
to the parallel-flow turbine, he thought the success 
was sufticiently proved by the fact that such engines, 
of many thousands of horse-power, had been made 
for driving dynamos, especially alternators, and had 
been successfully used for very many years ; for the 
business of making them was by no means a new 
one. 

The discussion on this paper was concluded by a 
reply from M. Rateau. 


Harsour Dues anp CHARGES. 


The last paper in this Section was on the above- 
named subject, by Mr. H. H. West. 

The discussion was opened by Mr. A. E. Seaton, 
who said that the question brought forward by the 
author was of great importance. The present state 
of dock steck was due to what was going on in the 
shipbuilding world. The Legislature allowed certain 
deductions from the tonnage of a vessel under 
certain conditions. If the space occupied by ma- 
chinery and the accommodation necessary for 
the crew amounted to 13 per cent. of the tonnage, 
32 per cent. reduction was allowed. When that rule 
wd g been made, it was not supposed that ship- 
builders or shipowners would ake advantage of it 
in the way that has since been done. After a time 
another Act was passed, which provided that certain 
things should not be counted into the gross ton- 
nage. It therefore came about that though these 
things were not counted as tonnage, they contri- 
buted to the reduction of tonnage, and in this 
way a minus figure was reached; in fact, there 
were vessels which were of less than no tonnage 
at all. It was said that on one occasion a vessel 
of this class, frequenting a harbour, was asked 
to pay dues; it was shown, however, that it 
had less than no tonnage, and the captain thought 
he ought to receive dues for coming to the harbour. 
The anomaly was such that ships would carry two 
or three times the cargo of vessels built previously, 
and yet would be less than half the net tonnage of 
the old ships. Latterly the Board of Trade had 
been protesting against this interpretation of the 
rule, and had gone on the principle that ‘‘ what 
could not be measured in could not be measured 
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which they considered reasonable, of the engine 


standards. He agreed with what Mr. West had 
said about harbours of refuge, and ships taking 
refuge in them. He knew that in the Humber, 
vessels entering by stress of weather were not 
charged dues. As to the best assessment for dock 
and harbour charges, the Legislature had in view 
the earning power of vessels ; that would be very 
well if a basis could be fixed, but hitherto success 
had not been reached in that direction. The sub- 
ject deserved more time and space than had been 
given to it, and he hoped that Mr. West would 
follow the matter up. 

Mr. Napier said that the Suez Canal Company 
got over the difficulty of our changed regula- 
tions by having a special certificate of their own. 
He thought that no good would be done in this 
direction unless a distinction were made between 
passenger and cargo ships. Draught would not be 
a guide. Ships coming up the Clyde, for instance, 
light in ballast, showing a high side, and with their 
propellers largely out of the water, were more 
danger and trouble to the navigation than vessels 
fully laden and therefore of fuller draught. He 
thought that in the case of cargo ships, if the gross 
tonnage were taken the results would not be far 
from fair. No general rule could be made, and, in 
order to work satisfactorily, it would be necessary 
to have a larger schedule of charges. 

Major Evan R. Jones, who rose at the invitation 
of the Chairman, said that he had only one word 
to say. A phase of this question which was much 
neglected was the duty and obligation of the 
Government toward preserving the depths of 
channels at the entrances of harbours. In this 
respect our Government should follow the example 
of the United States, and keep the approaches to 
our ports clear. 

Mr. West, in replying to the discussion, thought 
that the earning powers of a ship had nothing to 
do with the harbour authorities. What the owner 
should be charged for was the accommodation he 
asked ; and whether he made much or little out of 
that accommodation was his own affair. It would 
be a better plan to calculate the dues on the load- 
line draught ; if a tonnage basis were adopted, 
passenger ships should pay harbour dues on the 
passenger accommodation. Thesubject was a wide 
one, and the question of quay space was of first 
importance. 

A vote of thanks to the author of the paper 
brought the proceedings of the Section to a con- 
clusion. 


SECTION VI.—WATER WORKS, SEWERAGE, AND 
GAS WORKS. 


The meeting of this Section of the Engineering 
Conference, on Friday, June 19, was held in the 
large hall of the Institution of Mechanical Engi- 
neers. 

BAcTERIAL PURIFICATION. 

Sir Alexander Binnie took the chair, and called 
upon Professor Percy Frankland to read his paper 
on ‘‘The Bacterial Treatment of Water and Sewage 
up to date.” This paper will be found on page 32 
of the present issue. 

The discussion was opened by Mr. Charles 
Hawksley, who stated that his personal experience 
of bacterial methods was confined to the Birming- 
ham Sewage Works at Saltley. Here the method 
originally adopted was chemical precipitation by 
means of lime, followed by land treatment. In 
one of the chemical tanks, however, the anaerobic 
process started itself some years ago ; and later on 
the use of chemicals was entirely given up, and the 
tanks used as septic tanks, the effluent being 
finally passed through land. Excellent results 
were obtained. 

Mr. Baldwin Latham spoke next, and raised the 
question as to relative merits of filters and con- 
tact-beds. His own experience was certainly in 
favour of the former. According to the Local 
Government regulations, the voids in contact-beds 
must not be taken as more than one-third the total 
volume occupied, and not more than three contacts 
were permitted per day, so that the volume.that 
could be treated in a contact-bed daily was exactly 
equal to the gross volume occupied by it. The 
regulations also required that the storm-water pro- 
vision should be sufficient to deal with a volume 


off,” and they only allowed what was a reasonable | equivalent to six times the average flow. Actually, 
provision for crew accommodation, engine-room | however, taking the year round, the total storm 
space, &c.—that is to say, if the engine-room were 
unduly large, they would measure within a distance, 
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water did not amount to 50 per cent. of the total 
volume of sewage, yet its admission to the sewers 
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compelled them, as stated, to provide plant capable 
of dealing with six times the normal flow. Were 
sufficient storage capacity available, the cost of the 
beds could be greatly reduced. Very large beds 
should be avoided, as then the dry-weather sewage 
occupied such a very small portion of the bed that 
anaerobic conditions were set up and a very foul 
effluent obtained. With a contact-bed the time 
the sewage was in contact was only six hours at 
most ; but with filter-beds such as were used at 
Friern Barnet the time taken for the sewage to 
pass through was 48 hours. As a result, they got 
a very pure effluent, the nitrates amounting to 
3 grains per gallon, and on occasion to 5 grains 
per gallon. The Local Government Board pro- 
vided that the nitrates should be .5 per 100,000 ; 
but he thought very few contact-beds would give 
this. The filters at Friern Barnet had, he might 
add, been in successful use for 17 years. They were 
built up of a layer of burnt ballast surmounted 
with a stratum of good light garden soil. Extra 
storm-water was provided for by simply storing it 
on top of the filters, where it might stand to a 
depth of 12 in. or 18 in. It all ran through tinally, 
and caused no trouble. He had found that even 
tannery refuse could be successfully dealt with. Of 
course, if suitable land could be obtained at a cost 
of not more than 401. per acre, land treatment was 
the proper course to adop*. 

Dr. 8. Rideal, who followed, drew attention to 
the fact that the Local Government Board seemed 
inclined to retreat from the position taken in the 
first interim report of the Royal Commission on 
the disposal of sewage. In this report it was stated 
that sewage could be successfully treated, without 
passing it through land, by several bacterial 
methods, provided proper safeguards were taken. 
Now, however, the Board were insisting that one 
of these necessary safeguards was land treatment. 
In point of fact, the land treatment was in no way 
more efficient than its rival. Equally good effluents 
could be obtained with either. The choice to be 
made depended, therefore, on the situation avail- 
able for the works, in which connection the danger 
of pollution of subsoil water by the adoption of 
land treatment had to be reckoned with. As to the 
septic tank, he thought no one could deny that 
chemical changes did take place there. Thus urea, 
a compound which was exceedingly difficult to 
oxidise by mere chemical means, was broken up in 
the tank, yielding ammonia, which was then readily 
oxidised so as to form nitrates. The choice between 
open and closed tanks depended on the strength of 
the objections to smell. Possibly the gases, which 
could be collected from closed tanks, might prove 
valuable. They might in some case provide the 
power necessary sometimes for pumping sewage on 
to the contact-beds. He agreed with Mr. Baldwin 
Latham that, where proper arrangements were 
made for the simultaneous admission of air and 
sewage, continuous filtration was superior to the 
contact system. 

Mr. James Lemon, who spoke next, stated 
that he had found intermittent filtration better 
than contact-beds not followed by land treatment. 
Where chemical precipitation was used there was a 
difficulty in disposing of the sludge, and the trouble 
was certainly reduced by using the septic tank 
instead. Near towns these should be covered in. 
He had not found any advantage in filling these 
tanks with contact material, which not only re- 
duced the volume, but occasioned difficulties in 
the cleaning. Multiple contact-beds he had found 
to be efticient without the assistance of land, but 
the Local Government Board continued to require 
land treatment. He thought that a depth of 
3 ft. 6 in. was sufficient for beds used on the 
continuous system. The material he preferred was 
gasworks clinker—burnt ballast, though cheap, 
-having a tendency to return to the plastic condi- 
tion. The amount passed should not exceed 
30,000 galions per acre per day. He would sug- 
gest that the Local Government Board should not 
have a fixed standard for effluents, but, where the 
discharge took place into a foul stream, should 
demand a lower standard of purification. The 
requirement to provide for six times the normal 
flow was, he thought, an absurd one. 

Mr. Dibdin, who spoke next, wished to remind 
members that land treatment was bacterial treat- 
ment, the sole difference being that with modern 
methods the rate of purification by the bacteria was 
accelerated. ‘At a contact-bed plant constructed by 
him at Worcester Park, Surrey, trouble arose from 


into septic tanks, the effluent from these was after- who called on Mr. C. W. Darley, M. Inst. C.E., to 
wards satisfactorily treated in the contact-beds. | read his paper on ‘‘Steam Turbine-Driven Centri- 
As to the’ filling material, he considered burnt | fugal Pumps for High Lifts.” This paper, which 
ballast satisfactory, if the ballast was thoroughly | had reference to a plant built by Messrs. Parsons 
burnt. At Carshalton, continuous filters of the | for supplying water under a head of 700 ft. to the 
type referred to by Mr. Baldwin Latham had Sydney Water Works, will be found on page 32. 
given very good results as to effluent ; but the smell | On concluding the reading of his paper, Mr. Darley 
from the large area of sewage exposed caused | explained that during the tests described the whole 
serious complaint. This was met by covering the plant rested merely on wooden blocking. 
beds with a deodorising material, in the shape of | Mr. Deacon, in declaring the meeting open for 
peat-moss supported on hurdles of thoroughly | discussion, remarked that they seemed face to face 
tarred wire. This plan had been in use 12 months, | with a critical change in their methods of pumpin 
and still gave every satisfaction. One objection to| water. They might compare the old Cornis 
the filter-beds was that the tinely-divided matter | engines, making 6 to 8 strokes per minute, with 
in the sewage tended to choke the surface, which | the 3300 revolutions per minute of the plant just 
therefore required an occasional raking over. | described. The more conservative of waterworks 
Certain mechanical processes of distributing the| engineers in this country had held to slow- 
sewage over contact-beds had been tried, and it} moving machinery with great persistence, but of 
appeared that where this sewage was trickled over | late reciprocating engines of higher speed were 
the bed in this way there was no advantage in a/| being introduced to a large extent, and were prov- 
preliminary septic treatment. As to sludge, there ing far less troublesome than had been anticipated. 
were only two satisfactory methods of disposing of | Parts which added to the complication without 
it: First, pressing, which, though it sided in a! much affecting the economy were being abandoned, 
horrid nuisance at the works, confined the nuisance | and breakdowns thus rendered less probable. As 
to these works ; the other was to deposit it over|to the plant described by Mr. Darley, he thought 
coarse contact beds, where it would gradually lose | that these were the first high-lift centrifugals to be 
its objectionable properties, and could finally be | constructed in this country. Messrs. Sulzer, how- 
removed, and replaced with fresh sludge. ever, had built several such plants, so that he was 
The next speaker was Mr. George Chatterton, | exceedingly glad that the present paper dealt with 
who protested that both the paper and the dis-|the work of an English engineer. In the present 
cussion would justify the presumption that these | case the plant was a direct outcome of the Parsons 
bacterial methods pure and simple had been uni- | turbine ; but he thought these high-lift centrifugals 
formly successful. As a matter of fact, he chal-|would in the future be also largely electrically 
lenged anyone to instance a plant which had satis- | driven, which would render possible the running 
factorily treated 500,000 gallons a day on this|of a number of different plants from a single 
system for a period of five years. The method | central station. In this way the excessive cost of 
would work well for a few months, or a year, but| carrying large pipes for long distances through a 
then they generally had to fall back on land treat-| thinly populated, and hence unremunerative, dis- 
ment. He had no faith in the ‘‘sludge-eaters” | trict would be largely avoided. 
referred to by Mr. Dibdin. The system in which| The next speaker was Mr. Walter Hunter, who 
bacteria beds were used to finish treatment com- | quite agreed with what the Chairman had said as to 
menced by chemical means, on the other hand, |the interest and importance of the plant. He 
worked well; and he was sorry that Mr. Dibdin | might say that some 25 or 30 years ago he had seen 
had not been content to stick to that. In fact, in|}a set of centrifugal pumps arranged in series for 
one works with which he was connected, where |a high lift, at the works of Messrs. John Penn and 
part of the chemical effluent was passed through | Company, the idea being due to Mr. Knight ; but 
land and the rest through contact-beds, the latter | apparently the matter did not go farther. He could 
gave somewhat the better result. not, however, agree with Mr. Deacon as to the de- 
Mr. Dibdin, re-interposing at the conclusion of | sirability of higher speeds in reciprocating pumps. 
Mr. Chatterton’s speech, said that the challenge to | He had tried a set of high-speed Riedler pumps at the 
instance a plant of 500,000 gallons capacity working |Grand Junction Water Works, which ran originally 
on the system for five years was an unfair one, as | at 60 revolutions per minute, the stroke being 4 ft. 
the whole method was only six years old, and was | They worked wall at first, but later on knocked 
naturally in the first instance applied to small | themselves to pieces, and he had had-them altered 
plants only ; and of these he would instance the|to run more slowly: He found the 50-year-old 
Worcester Park establishment as having proved |Cornish engines at Kew gave results not much 
successful for a period of over five years. more than 10 per cent. worse financially than the 
Lieut.-Colonel Jones, V.C., rose next, and sug- | latest triple-expansion engines at Hampton, though 
gested that the best method of differentiating land | it was true the latter had to use a more expensive 
treatment from its modern rivals was to call the | fuel under the boiler. Of course, when the modern 
former ‘‘ natural treatment,” and the others ‘‘ arti- | engine was quite new, and the valves still tight, the 
ficial.” He claimed that Mr. Cameron, in his original | comparison was less favourable to the old engines. 
description of the septic-tank system, had given| Mr. Druitt Halpin spoke next, observing that 
them to undertand that no trouble arose from | there was no comparison between a Riedler engine 
sludge, but later on it appeared that grit chambers jand a high-lift centrifugal plant. At Messrs. 
were interposed between the sewers and the tank, | Sulzer’s he had seen two of these ng an cen- 
and in these deposit took place. He preferred to | trifugals, each designed to lift 720 ft. They were 
use open’septic tanks with an above-water discharge | to be used in series against a 1400 ft. head, and 
into them, as in cases in which the inlet pipes had|were driven by electro-motors, the combined 
been made to dip below the surface he had had | etticiency being 76 per cent. He might add that 
trouble from their getting obstructed. pumps of this kind had solved the problem of 
Mr. Martin, of Messrs. Cameron and Martin, | draining a copper mine in Spain. ere, with 
rose next, and protested that Colonel Jones had | reciprocating pumps, the working cost had been so 
misrepresented the statements made by Mr. | great that the mine was shut down. With the 
Cameron, but the Chairman prevented him going | motor-driven centrifugals, however, the whole 
into detail, so that the time available for Dr. | drainage had_ been — effected against a 
Frankland’s reply should not be further curtailed. | 1500 ft. head. He thought, also, that motor- 
Dr. Frankland, in reply, referred to the fact | driven high-lift centrifugals might be used for fire 
that the meeting had been almost unanimous in | service: either by fixing them at different points 
recognising that bacterial methods could be made | throughout a town, and using them to raise locally 
successful. The sole objector, Mr. George Chat- | the pressure in the mains in case of fire; or else a 
terton, himself stated that in his own practice a} portable type might be used and run off the elec- 
better effluent had been obtained from a contact- | tric-lighting mains, thus replacing the steam fire- 
bed than from land. Many, however, seemed | engine. 
to have a lurking feeling that land could do some- Mr. Gerald Stoney, who followed, stated that the 
thing the bacteria bed could not; but this was quite | pumps described in Mr. Darley’s paper were not 
erroneous. He would, in conclusion, call attention | the first made by Messrs. Parsons and Company, 
to the fact that the Royal Commission were appa- | but that they had previously supplied a set to 
rently about to set up new standards of purity | Messrs. Storey, at Lancaster, which delivered gene- 
(estimated by bacterial methods) for effluents dis-| rally against a 40 ft. head, but were so arranged 
charged into streams from which drinking water was | that by doubling the speed the head could be 
obtained. increased to 100 ft. He did not think it would be 
Hiex-Lirt CentriFucaL Pumps. ible to build a reciprocating pump with a range 
At this point Sir Alexander Binnie was replaced | of speed from 1 to 2. The efficiency of the centri- 














brewery refuse ; but by turning some of the beds 


in the chair by Mr. George Deacon, M. Inst. C.E., | fugal pumps, expressed as the ratio of water horse- 
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power -> brake horse-power, was 56 per cent., 
which, he thought, compared very favourably with 
some other types. In building these high-speed 
pumps it was necessary to avoid cavitation, just 
as with high-speed ship-propellers. By taking 
proper precautions, however, there was no loss 
under this head even with an 11 ft. suction. 

The next epeaker was Mr. Carnegie, who, referring 
to Mr. Druitt Halpin’s suggestion as to the use of 
high-lift centrifugals for fire service, stated that a 
plant of this kind was under test in London. It 
was, however, only of 5 horse-power, and weighed 
2 cwt.. It gave 50 gallons _ minute at 100 lb. 
pressure. He thought Mr. Halpin had been mis- 
informed as to the efficiency of the Sulzer centri- 
fugals, as that firm did not themselves claim a 
higher figure than 60 per cent. for the pump 
efficiency ; and allowing a motor efficiency of 95 per 
cent., this would make the combined efficiency of 
the plant 54 per cent. instead of the 76 per cent. 
mentioned by Mr. Halpin. He would suggest that 
turbine-driven pumps might prove useful in drain- 
ing collieries, at some of which it was thought 
preferable to carry a steam pipe down the shaft 
rather than to introduce electricity into the work- 
ings. By slightly superheating the steam at bank, 
the loss from condensation would not be serious. 
In some experiments made to determine the appli- 
cability of such pumps for running hydraulic 
accumulators, the steam valve was suddenly closed 
when the speed was 2700 revolutions per minute. 
In two seconds the pumps were barely moving, 
and in six had stopped. On turning on steam 
again, the speed of 2700 revolutions was attained 
in 12 seconds. 

Mr. Ashton Hill rose next, and expressed sur- 
prise that, plant being. needed for permanent 
pumping, the New South Wales Department of 
Public Works had not ordered a really economical 
plant, whilst contenting themselves with a temporary 
plant to meet the immediate emergency. He fully 
agreed with Mr. Hunter as to the advantages of 
slowly-running pumping engines. Other types he 
considered as mere catalogue engines, and refused 
to purchase, as he liked an engine made to his own 
ideas. 

The discussion was then brought to a close by 
Mr. Deacon, who, in answer to Mr. Hunter, said 
he had never meant .to suggest that high-speed 
reciprocating pumps were as easy to maintain as 
the old Cornish type engine, nor did he think that 
centrifugal pumps were as economical as the best 
reciprocating engines ; but they were not so very 
far behind, and as at present designed were ex- 
ceedingly simple in character. 

Mr. Cecil West Darley, replying to the discussion, 
said that he thought a steam consumption of 27 lb. 
per pump horse-power for water lifted 700 ft. was 
not at all bad economy, and one which would com- 
pare well with many modern reciprocating pumps. 
It certainly would do so if the comparison were 
made with such pumps as were now at work 
in the Colony. 


Ratstnc Water By CoMPRESSED AIR. 


Mr. Deacon being unable to stay, the chair was 
next taken by Mr. George Chatterton, who called on 
Mr. Percy Griffiths, M.I.C.E., to read his paper on 
‘“‘The Raising of Water by Compressed Air.” 
This paper will be found on page 33. 

The first speaker was Mr. Baldwin Latham, who 
remarked that whilst the process was interesting, he 
thought it had some very great drawbacks, and was 
suitable for use in only very special conditions. In 
the first place, the bore-hole must be twice as deep 
as the level from which the water was pumped ; 
hence in sinking work, where it was necessary to 
test the yield at intervals, the method was useless. 
He thought for permanent pumping the method 
was the most expensive to be found, and he 
questioned whether the total efficiency was more 
than about 5 per cent. 

Mr. Druitt Halpin followed, and explained that 
he had used the system for pumping where water 
had to be raised from 150 ft. below ground level 
to 120 ft. above it, and had found in this 
ease that it was more economical to raise 
the water in a single lift in place of two 
as suggested in Mr. Griffiths’s paper. The 
question of economy did not enter in this case, 
as they got their steam for nothing. It was, how- 
ever, highly important here that the water supply 
should never fail. In a previous plant, where 
pumps were used, he had therefore put down 
separate wells. With the air-lift system he had 





OIL-TRACTOR. 


CONSTRUCTED BY MESSRS. 


JAMES PETTER AND SONS, LIMITED, YEOVIL. 


(For Description, see Page 13.) 











THE ROBEY-SAURER OIL-ENGINE AND DYNAMO. 
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considered th s unnecessary, and had sunk one well 
only, but made the air and water-pipes and the 
compression machinery in duplicate. 

r. Dewhurst, who followed, said that he had had 
to use the system in a case in which an inrush of 
sand had ruined the pumps at a certain bore-hole. 
His experieuce confirmed Mr. Griffiths’s opinion as 
to the necessity of an unobstructed water-pipe ; 
and he would also say that the air-pipe should also 
be free from obstruction. He thought it was best 
to keep the diameter of the latter up to full size 
right down to the air-nozzle. As to the efficiency 
he had no exact figures, but it was certainly more 
than 5 per cent., and appeared to be between 
35 per cent. and 40 per cent. This, however, we 








feegned 


gather, was efficiency as referred to the compressor 
horse-power, and not as referred to the indicated 
horse-power of the steam-engine. 

The next speaker, Mr. William Morris, said he 
had used the method in some temporary works for 
the Kent Water Works, and had got a delivery of 
1} million gallons per day. He was unable to 
state what the efficiency was, but he could say that 
on several makers proposing to supply him with 
plant of this kind for permanent pumping, he had 
asked for a guarantee of 50 per cent. efficiency, 
but found none of them prepared to give this. 

Mr. Locock, who followed, stated that he had 
had a good deal of experience with compressed air, 
and would remind them that the theoretical 











JuLy 3, 1903. ] ENGINEERING. 


ci 











THE BLACKSTONE OIL-ENGINE. 
MESSRS. BLACKSTONE AND CO., LIMITED, ENGINEERS, STAMFORD. 
(For Description, see Page 13.) 


- CONSTRUCTED BY 










































































tH a A 
RT 
hat t 

















Fig .2 
TF “Phe: 
1 “We J eaieatee \3¢ eis eS. 
1b. 
! Beas 
| lag —ha 
oe oe 
"ghee 
! oy a 
ve | 
Perot 
; jag 1 
im | | 
i 
ATT 
Ai - 
mc 
“ ]: 
eT 
. 4 ¢ ~ -- He SETI See, tien eee a ' 








de k. ba 

UF CREE AE 2 1, Se 

orl 
aoe i eneos a Bz 











Fie. 1. 


efficiency of compressed air plant was only about | 1 | Sass 
33 per cent., and that this figure was in practice 
generally reduced to 25 per cent. He agreed with | 
Mr. Baldwin Latham, that the method was only 
applicable in very special circumstances, since one 
could not even test the yield of a bore-hole with it, | 
and had to have the bore twice as deep as might | 
otherwise be necessary. | 

Mr. Matthews, the next speaker, asked the} Pera Yelper 


A 4 His experiments had led 
enc naies yeaa gt or Eihssmece tae tet Mies “ANcaer |him to introduce the expanding discharge pipe, 


pressor and the well, suggesting that it might be |“. : 3 ; 
possible to work several wells from a single station | with which he had got satisfactory results. th 
—something on the same principle as the Shone |® plant at Ilford he had obtained about 55 per cent. 
sewage pumpin g system. He quite agreed that, | °° the ratio between water horse-power and com- 
save in cases where there there was trouble from | agen nue pene. rds to some blunders of 
sand, the system was quite unsuitable for use with | "8 ©WD, @ lower figure ha been obtained with the 
permanent pumping plant. It was remarkable that B ae he had supplied Mr. Dewhurst; but even here 
makers professed to be unable to say exactly how | - — lay, bevween “ ~ os ody 
much air would be needed to do specific work ; and | fiici er ' ni acti! b = at akg e 
if this ignorance was not merely assumed, there | °UClC?¢Y © the process being referred to the com- 
must be some mystery about the matter, which in | PP&SS0% 48 though this was of interest and im- 
itself unfitted the system for general adoption. portance in improving the method, it did not allow 
Mr. H. Ashton’ Hill, who followed, said that of a direct comparison with other systems, where the 
apparently no one there seemed to knows? Gis efficiency was reckoned by the ratio water horse- 
investigation carried out by, Professor Joseph, of ee pas Fase ye peace yen a a he 
Charlottenberg, in which the air-lift system was |; sa ys — ith h x. elif in Te ee 
thoroughly tested in many modifications. The a. rs si gc at ¢ php . tag, a 
general result was that as the lift’ increased, the | *” h ¥ Pumpers * “ate ) ae —' b athe 
efficiency fell off. The best figure obtained was | W'*"° to say: was, that if water had to be raised 
45 per cent., the rate of flow being small. : This from below ground, and delivered to a high level 
ontike 4 28 per cent. when the speéd was increased. ue ae pia i ee ee 
As showing the uselessness of the system for testing rapidly with the total head, and it was thus cheaper 


bore-holes, he might mention that in a recent case t 1 di f to do the lifts 
a bore-hole, from which he expected 24 million | °° SUPPIY 4p Oncindry surtace pump vo do the tang | 


gallons, gave only one million gallons at 200 ft., | above ground level. 
but going down another 10 ft. gave him 14 millions 
more. 

Mr. Price, of Messrs. Le Grand and Sutcliffe, 
remarked that he supposed his firm was one of the 
first to be approached by the introducers of the 
system. Having had considerable experience,| Rat on Evectric Rarways. 
however, in the use of compressed air, he was not | On Friday, June 19, Sections I. and VII. assembled 
easily caught, and always demanded a.plain answer | in the Meeting-Room of the Surveyors’ Institu- 
to the question as to what power would be needed | tion. In calling first upon Mr. J. W. Jacomb- 
to lift 1000 gallons, say, 100 ft. high. Each inventor | Hood, Dr. E. Hopkinson, who occupied the chair, 
failed in turn to satisfactorily answer this query. | said that the two papers before the meeting had 
After a time, however, observing the system making | best be discussed together, as they both concerned 
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progress, he, in spite of his prejudices against it, | electric railways. Reprints of the two papers 
thought it might be worth while to experiment, | will be found on page 34. This ruling, no doubt, 
just to see what could be done, especially as he did | spared the members many repetitions to which they | 
not think Professor Joseph’s paper, referred to by | would otherwise have had to listen ; it may, however, 





























also have concentrated the attention on the special 
subject of the second paper to the detriment of 
adequate recognition of the general principles so 
ably exposed in the first paper. 

In order to explain the amount of work done 
by railways to-day for the introduction of the 
discussion on ‘‘High-Speed Electric Traction 
on Railways,” Mr. Jacomb-Hood had prepared 
a large diagram of the actual services performed 
on the Waterloo-Southampton line of the South- 
Western Railway Company. He mentioned that, 
for the purpose of arriving at the loads carried on 
one of the busiest days of last year (August 2, 1902), 
he had assumed the average loads of the passenger 
and of special trains to be 250 tons, and of the 
freight trains to be 500 tons. He had further 
assumed a steady gradient of 1 in 750, while there 
were really gradients of 1 in 300 over considerable 
lengths both ways. The diagrams showed that 
the traffic is very lively between 10 a.m. and 3 p.m: 

When Mr. Jacomb-Hood had finished his remarks, 
Mr. A. H. Preece read the paper compiled by 
Mr. W. E. Langdon, on ‘‘The Position and Pro- 
tection of the Third Rail on Electric Railways.” 
Mr. Langdon was himself present, but, not feel- 
ing well, he confined himself to adding a few words. 
The discussion would, he thought, mainly turn about 
four points. First, whether wheel-rails.and con- 
ductor-rails should be placed upon the same sleepers. 
At the time when he prepared his paper he was 
not aware of the conferences of railway officers, 
who had since agreed to put all the rails on the 
same sleepers. It was highly desirable to come to 
an understanding ; he thought, however, that the 
replacement of thes ers and the n trol-: 
ling of the line would become more difficult if this 
suggestion were adopted. As to the position of 
the conductor or potential rail, he was in favour of 


the 6-ft. way; that space was not used for 
storing, and not wanted for walking. As r 
the third point—the distance of the potential rail 


from the wheel rails, the conference of railway men 
had expressed the opinion that that distance should 
be as great as the construction of the permanent 
way would permit. The British Westinghouse 
Company had adopted 22 in. (see Fig. 1. page 35), 
the Lancashire and Yorkshire Railway 19 in. The 
best distance was still doubtful ; there was not much 
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experience in this country, and it should be borne 
in mind that the lines were much a in our 
climate. His fourth point concerned the protection 
of the conductor rail ; he was in favour of a cover 
(Fig. 2, page 35) to protect the people and to pre- 
vent tools from being dropped on the live rail. 

Mr. Aspinall, who opened the discussion, stated 
that the three conferences of all the railway com- 
panies north of the Thames had agreed as to the 

sition of the third rail, and the North Eastern 

ilway and the Lancashire and Yorkshire Railway 
were being constructed in accordance with that 
understanding. Dwelling upon the reasons which 
had guided them, Mr. Aspinall said that the load 
gauge went down to within 6 in. of the track- 
rails ; that left little space for raising the third 
rail, which was to be put on the same sleepers 
in the 6-ft. way, but they would have to cross 
over in some parts. The length of the sleepers 
in use was limited, and not quite uniform; but 
they had agreed to make the distance of the third 
rail from the centre of the track 3 ft. 114 in., 
and to raise the third rail 3 in. above the track rail. 
Vertical protecting-boards were to be used on one 
(the inner) or on both sides, 8 in. apart in the latter 
case. On the Lancashire and Yorkshire Railway a 
fourth return rail was laid down, not for a contact- 
shoe, however; that rail would be cross-bonded 
with the track -rails, which meant one hole per 
track-rail, while the bonding of the track rails 
themselves required four holes per rail. Mr. Lang- 
don had provided them with a very useful exposi- 
tion of the difficulties to be faced, but his roof over 
the conductor rail was inadmissible, as the carriages 
passing over it must be allowed a little play; the 
slioes had to clear crossings, and the wear and tear 
of the tyres had to be thought of. 

Mr. Trotter remarked that, though the discus- 
sions concerned high-speed electric railways, we 
had to walk before we could run, and a beginning 
had to be-made with smaller lines. He therefore 
wished to say a few words on the Mill Hill Park- 
South Harrow line, which was to be opened within 
a few days, asa good sample of an English main line. 
He had had nothing to do with its construction. 
There were four and even five rails, conductor rails 
being placed in the 6-ft. way on both sides, and at 
crossings ; as a rule the shoves ran on the outside. 
The distance from the track-rail was only 16 in., not 
194 in., as they had to effect a junction with tube 
railways. The return rail being insulated, a higher 
drop in voltage could be allowed; the telephone 
companies would, perhaps, first complain. Protec- 
tion of the conductor rails was desirable, but it 
could not be carried to the same extent as on tram- 
lines—-trespassers must beware ; the details of the 
guards had yet to be worked out. Hoods had been 
applied at Milan, but they gave way when people 
walked over them, and then a train might rip up 
half a mile of planking. 

Mr. Portheim announced that he had some 
revolutionary statements to make ; for he was not 
only for the overhead system, but he called it better 
than any other. We were in England too much in 
the habit of walking even when we tried to run ; 
on the Continent the walking was done in the 
laboratory. Great enterprise had been shown in 
Italy, where the Government had asked two large 
trunk lines to introduce electric service on two 
railways. The Mediterranean Railway Company 
had built the Milan-Ceresio line on the third-rail 
system, and the Adriatic Company had adopted 
the triphase high-tension overhead system on the 
Valtellina line. The latter line, already 70 miles 
in length, was now extended to Milan, and the 
Government had given out contracts for four 1700 
horse-power locomotives to run at 60 miles an hour. 
The speed variation, which Dr. Hopkinson had 
sitigled out as a subject well worth discussing, was 
not difficult. With four motors we should have 
four speeds, and further variation was possible by 
rheostats, though it would be wasteful. The great 
point in favour of the triphase overhead sys- 
tem was the first cost. A tram-line 10 miles in 
length would cost as much on 500-volt direct- 
current working as on triphase working ; for 30 miles 
the triphase would cost only half as much ; for 
50 miles a third as much as the continuous-current 
railway. Mr. Trotter would say: ‘‘We cannot 
have 3000-volt trolleys here.” But there had been 
no accidents at all in Italy, and he hoped Mr. 
Trotter would state his reasons for not adopting 
high tension here. The two overhead collectors 
were a disadvantage ; but at crossings we wanted 
only one trolley wire, one motor running on single- 








hase carrying the car over by its momentum. 
Mr. Portheim then referred to other advantages ; 
notably the recovery of energy when the motor 
was running down-hill, quoting a strange case 
from Wales, but not alluding at all to the com- 
plications which this feeding back of current 
causes. Coal consumption was not the chief item 
to be studied in railway working. When we 
reckoned 24d. of coal per mile and the unit at 3d., 
the electric service appeared to cost more than the 
steam service ; but locomotives were very expensive : 
the Italian experience resulted in a saving of $d. 
over steam, and allowing for depreciation, the 
electric system promised a considerable saving. 

Mr. Ross, of the Great Northern Railway, said 
that one difficulty had not been settled by the 
railway officers, and that was how the underground 
railways should be constructed. He himself would 
like to get the conductor rail off the permanent way ; 

rotecting roofs were desirable, but not practical. 
The capacity question had not been touched upon. 
The electric trains were corridor trains which car- 
ried 450 people, against 650 or 800 people carried 
by compartment trains. If that could not be helped, 
what did we gain by conversion ? 

Mr. Gates also referred to the distance of the 
third rail, and the difficulty of effecting junctions 
with tube railways. ‘‘ Tubes” could only manage 
16 in., or 3 ft. 8} in. from track centre, instead of 
4 ft. 2} in., and they were at Harrow bound by 
the underground practice. They had a fourth in- 
sulated rail, whose top was 14 in. above the top 
of the track-rails. The conductor rail should be 
on the same sleeper as the track rail to ensure 
parallelism between the two in spite of vibrations ; 
the 6-ft. way would theoretically be the best place, 
but they had to put their third rail on the outside 
against the walls, 

Mr. H. B. Worthington, of the Lancashire and 
Yorkshire Railway, wished to place both live 
rails in the 6-ft. way, leaving the outside free ; 
at stations, however, they would have to come 
under the platforms. As to 19} in., he would 
like to have more room still, for he found road 
packing and shovel work, and beating under the 
track-rail, very hard with a 16-in. distance, especi- 
ally with inside guards. He was also for common 
sleepers. A fourth insulated rail, 1} in. above the 
surface, complicated things badly, particularly when 
the crossings began to get worn. Mr. Gates inter- 
posed that sliding ls sd would be used to help 
the slippers over crossings. 

Mr. Fletcher, of the North-Eastern Railway, 
said that they had not laid any rails yet, but fore- 
saw great difficulties. There would be no fourth 
rail, but they would lengthen the fish-plates by 
3 in., so as to cover the rail-bonds completely. The 
sleepers would, under these circumstances, have to 
be fixed further apart, and chairs be used at 
joints and patent keys ; an Auton small wedge of 
wood would be placed against the rail, with a cast- 
iron wedge to grip it. This key did not take up so 
much room as the ordinary keys. 

Mr. Winder objected that not all railways had a 
6-ft. way, since some were single-track railways ; 
he would therefore place the conductors outside, 
in which case duplicate shoes would not be wanted. 

Mr. F. Fox feared that we were, both by sea and 
on land, going mad on high speed, for which the 
permanent ways of most of the Continental rail- 
ways, and of some of our railways, too, were not 
titted. Corridor carriages offered some advantages 
secured at enormous costs. We wanted longer 
platforms, for one thing, and privacy of travelling 
was disappearing. The conductor-rail should be 
on the same sleepers as the track-rails. 

A member having mentioned that covered con- 
ductor rails had proved possible at the Metropolitan 
and the other electric railways of Paris, General 
Webber, raising an important point, remarked that 
Mr. Jacomb-Hood had considered the power trans- 
mission easy as compared with the power distribu- 
tion. He thought probably of distribution under 
pressures allowed by the Board of Trade. Economy 
appeared to lead us to the adoption of overhead 
lines. But on our main lines we had telegraph 
lines of many wires running along both sides ; over- 
head transmission at high pressures was not per- 
mitted here, and that question and the introduc- 
tion of the main supply lines into our towns offered 
many very difficult problems, to solve which legisla- 
tion would have to step in. 

Mr. Roger Smith did not see why the practice of 
= the third rail in the centre of the track had 

n abandoned ; there were, of course, difficulties 





with that position too. Was there much trouble 
with the chains, for instance ? 

Professor R. H. Smith thought that the question 
of insulated returns could not be judged yet; its 
real difficulties would only become apparent with 
the development of electric railways, but insula- 
tion might eventually become necessary. The 
objection to induction motors on account of their 
non-flexibility in speed was not important; all 
engine-drivers practised coasting, which enabled 
them to maintain average speeds. Really high 
speeds were not yet in use anywhere, on account 
of the lurchings of locomotives on two-rail tracks. 
Professor Smith recommended the mono-rail line 
at Elberfeld, and was dwelling upon the real diffi- 
culties of high-speed traction, he the Chairman 

inted out to him that that question had already 

n discussed at the Conference. 

Mr. A. B. Scott, of Manchester, thought that 
the discussion seemed tu have too much presumed 
continuous currents. Nor did he see why the con- 
ductor for alternating currents, as to the use of 
which the Board of Trade restricted us so far, 
must be placed overhead. The third rail had 
originally been placed in the centre of the track, 
and, with due protection, that was its proper place. 
The load gauge had pushed it out ; we were making 
a fresh start now, however, and it was worth while 
considering whether the load-gauge might not be 
modified in the general interests of electric traction. 

Mr. Cottrell stated that they had commenced 
with a central rail in Liverpool, but they were now 
going to work together with the Lancashire and 
Yorkshire Railway. The outside position of the 
conductor rail, 3 in, above track, was correct, but 
the negative rail should not be higher than the 
track. One great point in favour of electric trac- 
tion was that it made high acceleration possible. 

Mr. A. H. Preece then read Major Cardew’s 
comments upon the subject, stating that he was 
glad that Major Cardew referred to the general 
issues of Mr. Jacomb-Hood’s paper, and that he 
agreed with the views expressed. As a director of 
the electric line to Brighton, Major Cardew said that 
he now saw things from a different point of view. 
The recent arbitration verdict had been for systems 
that permitted of extension, But if we electrified 
our suburban lines, where were we to stop? The 
junction difficulties within small spaces would 

formidable. He himself favoured self-contained 
locomotives, with accumulators ; automobiles had 
come to the front. He did not think it necessary 
to fix the maximum size of generating plants, but . 
we had to consider the number of units to be 
adopted ; he would arrange five sets for the 26,500 
horse-power wanted on Mr. Jacomb-Hood’s line. Too 
much was made of the superiority of the continuous- 
current series motor. The series motor had one 
efficient voltage, and the induction motor had also 
one efficient speed, which was lower for large than 
for small efforts. Continuous-current collecting at 
70 miles per hour would require very large currents 
and weighty shoes, giving heavy blows at points, 
The standardisation of the third rail was premature. 

Before calling upon the authors to reply, Mr. 
Trotter, who had meanwhile taken the chair, begged 
leave to interpose for a moment. Mr. Portheim 
had made a direct attempt to draw him; but Mr. 


Portheim seemed to have been reading newspapers 


or the ‘‘ Encyclopedia Britannica.” Did he know 
of any _ scheme of high-pressure working 
that had been submitted to the Board of Trade ? 
The Board of Trade was not adverse to high pres- 
sure ; he would like to disabuse the meeting on 
that point. On third rails, of course, they did not 
care to go beyond 600 volts. 

Mr. Jacomb-Hood, though in sympathy with the 
high-pressure advocates, wished to say that he had 
always found the Board of Trade, of whom some 
peor seemed to have an unreasonable fear, very 
ready to consider any suggestion of his. He re- 
gretted that the discussion had narrowed down to 
minor details. The position of the third rail was 
an important but premature question ; what he 
wanted to settle was whether third rails should be 
used at all, and electric railways be built as dis- 
tinct from tramways. He was not anxious to speak 
on unduly high speeds, nor to press them upon the 
public. His question was, which—steam or elec- 
tricity—gave speed under better conditions. There 
had been quite a storm about the size of gene- 
rating sets and economy. There was a size limit ; 
but he did not want to work his 80 miles of line 
from one generating station. The variable speed 
was a very debateable question among railway men ; 
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they wanted elastic speeds, however, and the series- 
wound continuous-current motor had, like the 
induction motor, practically one speed, though 
makers would not admit it. He did not minimise 
the transmission difficulties at high pressure ; but 
they had not heard of interference from the bare 
wires with the telegraph service in Switzerland. 
The corridor or compartment trains had not much 
to do with the problem ; he believed, however, that 
electric corridor trains would be adopted for station 
work, and on his line they carried 10 per cent. more 
people in corridor trains than in compartment cars, 
though with somewhat reduced sitting accommoda- 
tion. That could be remedied, and the public pre- 
ferred corridor cars. Though no railway company 

id 1s. per train-mile, as Mr. Portheim had stated, 
Dut, rather, 9d., he agreed that the electric service 
would economise—in certain cases. 

The third rail should be either as far away from 
the track rail as possible, or close to it if the load 
gauge formed an obstacle ; they might have to alter 
the load gauge. The construction gauge would also 
have to be considered, The conductor-rail had to 
be in the 6-ft. way, and two shoes were required. 

Mr. Langdon also replied, pointing out that 
there was no unanimity concerning the position of 
the third rail ; the objection to the track centre 
was the danger to the workers. He was, with 
General Webber, for insulated return conductors, 








NARROW-GAUGE TANK LOCOMOTIVE FOR 
THE BENGAL-NAGPUR RAILWAY. 
WE illustrate this week on our two-page plate and 
on pages 3, 6, and 7 anexceptionally powerful narrow- 
auge locomotive, recently built by Messrs. Sharp, 
iaueek and Co., Glasgow, for the Satpura Rail- 
way, a 30-in. gauge feeder line to the Bengal-Nagpur 
Railway, of which Sir John Wolfe Barry, K.C.B., 
is the consulting engineer. The general character 
of the engine is well shown in Figs. 1 and 2 of our 
two-page plate, representing respectively a longi- 
tudinal section and a plan, and also by Fig. 5 on 
page 3, which has been reproduced from a photo- 
raph taken before the engine left the works of the 
uilders. The total length of the engine over buffers 
is 34 ft. 104 in., and its weight in working order is 
38 tons 17 cwt. The heating surface is 904 square 
feet, an amount which not so many years ago was 
considered sufficient for many standard - gauge en- 
gines. The grate area is 16.5 square feet. As 
shown, the cylinders are placed outside the frames, 
and the slide-valves on the top are driven by means 
of Waalschaert’s gear. There are eight coupled 
wheels, 2 ft. 10 in. in diameter, the weight available 
for adhesion being 24 tons 8 cwt. when the tanks and 
boiler aré full. The three rearmost of the driving 
wheels have their springs coupled by equalising gear, 
as shown, whilst the leading drivers are connected, by 
an equalising beam, with the centre of the Bissel 
truck in front. At the rear of the engine there is an 
ordinary four-wheel bogie under the foot-plate. The 
wheels on the intermediate pair of driving axles have 
no flanges in the engine shown in our drawings, but 
in some of the engines the leading driving axle is inter- 
changed with the first intermediate axle, with a 
view to determining which arrangement works best. 
The length of the rigid wheel-base is 10 ft. 4 in., the 
total wheel-base being 27 ft. 6 in. Brakes are fitted 
to six of the coupled wheels, and these can be ap- 
lied either by hand or steam, the cylinder for the 
faster being 64 in. in diameter. Two sand-boxes are 
fitted on top of the boiler. 

The boiler barrel is 3 ft. 8 in. in mean diameter, 
and is 12 ft. 6 in. long between tube-plates. It is de- 
signed for a working pressure of 160 lb. per square 
inch. There are two safety valves of the Ramsbottom 
type, 24 in. in diameter. A half-section through the 
smoke-box is shown in Fig. 3, page 3, the other half of 
the figure being a section through the dome. In Fig. 4 
we give half-sections through the firebox and _foot- 
plate respectively. The fire-doors are of the sliding 
type, and are opened by link-work in the usual way, 
as indicated in Figs. 19 and 20. The method of riveting 
up the troublesome joint at the corners of the fire-box 
is shown in detail in Figs. 17 and 18. The bunker will 
hold 2 tons of coal, and the tanks 800 gallons of water. 
The valve gear is shown in detail in Figs. 6 to 9, 
page 6, whilst the — and valves are represented 
in Figs. 10 to 13. he piston, it will be seen, is of the 
solid block type, and is fitted with two packing rings. 

The construction of the rear bogie is shown in detail 
in Figs. 14 to 16, page 7. It is, it will be seen, of the 
lateral swing type, its displacement from the centre 
line of the engine being controlled by strong <r 
springs. As shows in Fig. 15, special care has been 
taken to secure easy and thorough lubrication of the 
rubbing surfaces. A typical axle-box is shown in 
Figs. 21 and 22. The bearing is on white metal, let 


two types are provided, one being of a shriller tone 
than the other. As shown in Figs, 23 and 24, they 
differ only in their bells. 

We give below a table of the leading particulars of 
the engine :— 


Cylinders—Diameter 144 in. 

FA ‘Stroke... ws 
Coupled wheels—Diameter 2 ft. 10 in. 
Bogie wheels—Diameter beam 2 ae 
Total wheel-base ... Ms Wi es, 
Rigid weeel-base ... 1 ge a 
Gauge He SS 6 eh Bee 2, 6,, 
Heating surface—‘Tubes 837 sq. ft. 

& Fire-box ee 

me Total 904 =, 

ate oat eee 16.5 ,, 
Diameter of boiler barrel, mean 3 ft. 8 in 


Length between tube-plates 

Tubes—Number ... din 
», . Diameter, outside 

Working pressure 


err 2in, 
: . per sq. in. 
Weight, in worki Kame. 


ng order, on 


ading | "Spee bs ; 3 tons 19 ewt. 
Weight, in working order, on 
leading drivers... is a 6 tons 
Weight, in working order, on 
first intermediate drivers 6 


Weight, in working order, on -f 
second intermediate drivers ... 
Weight, in working order, on 


6 tons 4 cwt. 


trailing drivers ... fe a G75 a 
Weight, in working order, on 

rear bogie aos ue othe SO 5) ae 
Total weight, in working order 38 ,, 17 ,,; 








PETTER’S AGRICULTURAL TRACTOR. 

THE agricultural tractor exhibited by Messrs. James 
B. Petter and Sons, Limited, of Yeovil, was one of 
the novelties at the late Show at Park Royal. As 
will be seen from our illustration on page 10, it is a 
traction engine driven by an oil-motor of the firm’s 
ordinary construction, the engine being placed beneath 
the platform, and laid upside down, so to speak—that 
is, the bed is above, and not below, the cylinder. The 
travelling wheels are driven through a compensating 
gear, which is itself driven by a pth dak from 
the second-motion shaft. The crankshaft carries two 
pinions sliding on a sleeve, and giving speeds of 2 
and 44 miles an hour respectively. There is also a 
slow-speed reversing motion for backing. The gear 
wheels on the countershaft are of phosphor-bronze. 
The changes of speed, and stopping and starting, are 
all controlled by one friction-clutch ; the steering is 
effected by the leading wheels in the usual way. 

The oil used in the motor is ordinary petroleum, and 
not the petrol of the motor-car. Ignition is effected 
by a tube which is kept hot by the explosions in the 
cylinder. The cooling of the cylinder is done by water, 
‘which also circulates through a system of tubes, and 
there disposes of the heat it acquires from the cylinder 
walls. Sufficient water is carried to keep the tempera- 
ture within proper limits, although the motor is of 
12 brake horse-power. 

This self-propelled oil-engine, or tractor, is intended 
to be used for drawing ploughs, cultivators, mowers, 
puagers, and such-like machinery. It will also drive 
a thrashing machine, and a full-size plant of barn 
machinery. It is provided with an easily removable 
platform, which can be loaded with goods to the extent 
of about 2 tons, and in addition an ordinary farm 
wagon can be drawn behind. 
he great simplicity of the motor and the convenient 
arrangement of the working parts, which are all easily 
accessible, make it possible for the machine to be en- 
trusted to the care of an intelligent farm servant, 








THE ROBEY-SAURER OIL-ENGINE. 

At the recent Show of the Royal Agricultural 
Society, Messrs. Robey and Co., Limited, of Lincoln, 
showed a combined electric-lighting plant, consistin 

of a Robey-Saurer oil-engine and a dynamo cmionnel 
on an extension of the bed. This plant we illustrate 
on page 10. It will be seen that it is exceedingly 
compact, and that it departs considerably from the 
usual type of oil-engine. There is no side shaft, but 
in place of it there is a half-speed shaft parallel to 
the crankshaft, and above it. On this shaft are 
mounted the cams for operating the valves. This 
arrangement brings the levers for working the valves 
into greater prominence as they lie parallel to the axis 
of the engine. The governor is on the half-speed 
shaft, and operates one of the levers through a hit- 
and-miss motion, opening the vapour-valve when the 
speed of the engine is not above the normal. The ex- 
haust-valve is at the side of the engine, and both it 
and the other valves are exceedingly accessible. 
The main object kept in view in the design is to 
render it possible to overhaul the engine with the 
utmost ease, as this is of great importance in an 
electric light engine, and particularly in one which 


hot by a lamp which also heats the ignition tube ; 
the petroleum is supplied to the vaporiser by a 
pump, which is also worked through the hit-and-miss 
motion of the governor, There are special con- 
veniences for removing the scale which deposits in the 
water-jacket, 








THE BLACKSTONE OIL-ENGINE. 

At the recent Show of the Royal Agricultural 
Society, at Park Royal, London, Messrs. Blackstone 
and Co., of Stamford, exhibited one of Carters’ patent 
oil engines with automatic ignition. As shown by our 
illustration on page 11, the chief points of novelty 
of this engine lie in the vaporiser and governor, the 
former (Fig. 1) ceeen prominently at the rear of the 
cylinder. There are three concentric passages in the 
vaporiser (Figs. 2 and 3); the outer passage being for 
air, which becomes heated therein, the intermediate 
passage being the vaporiser proper, in which the hot 
air meets with the oil, which is raised from the reservoir 
by a pump driven by a hit-and-miss motion under the 
control of the governor. The central e forms the 
automatic igniter, and contains asbestos which is kept 
incandescent by the explosions in the cylinder. The 
engine has a vapour - valve and an air-valve, both 
driven, in addition to the exhaust-valve. When the 
vapour-valve is opened by the hit-and-miss motion, air 
is sucked through the outer jacket around the ° 
vaporiser, through the vaporiser itself, and through 
the vapour valve into the cylinder, At the same time 
oil is injected into the vaporiser by the pump, 

Figs. 4 and 5 show the governor, which is quite new. 
It is mounted on the end of the half-speed shaft, and 
carries a cam, plainly shown in Fig. 1, which runs 
under a roller on the lever working the vapour-valve 
and the oil-pump. This cam is not on the ange rg 
shaft, but is carried beyond the end of the shaft, 
by an arm pivoted inside the governor-case, This arm 
has an amount of play in excess of the eccentricity of 
the cam, and hence it is only when the arm is locked 
by. the governor that the cam operates the valve. 

hen the arm is not locked, the cam adjusts itself to 

the position of the roller, instead of the roller adjust- 
ing itself to the position of the cam, The locking is 
done by a pair of catches (Fig. 4)-—one on the lever 
and one on the governor-weight. When these are in 
engagement, as shown in the engraving, the cam is 
rigidly fixed and opens the valve,’ But immediately 
the speed exceeds the normal the governor-weight goes 
backward, extending the spring and unlocking the 
cam, and no more vapour is admitted to the engirie 
until the speed is reduced, and the two catches come 
into engagement. 
In the bed of the engine there is a self-starting 
cylinder, which is filled with products of combustion 
while the engine is at work, and these can be admitted 
to the cylinder to give one or two revolutions at 
‘starting. This makes a very compact and convenient 
arrangement ; and, indeed, the whole engine shows 
evidence of careful design and well-considered in- 
genuity. 








EpvucaTION AND APPRENTICESHIP.—The keen interest: 
being taken in this subject makes of special interest a 
return which has been prepared to show the position now 
jr et apes oe who have through theScotia En- 
gine Works, at Sunderland, of Messrs. Richardsons, West- 
garth, and Co., Limited. The firm insist on appren- 
tices attending evening classes, and give promising youths 
special facilities for — an all-round training. The 
returns have been embodied in a notice posted in the 
works ‘‘to encourage” apprentices. This notice is as 
follows :—‘‘This list of all the youths—142—who have 
served their apprenticeship at ‘Scotia’ as engine-fitters 
has been compiled for your consideration, and shows :— 
67 have first-class Board of Trade certificates; 23 have 
second-class Board of Trade certificates ; 18 are third or 
fourth engineers at sea, or —— Board of Trade 
examinations; 10 are managers, draughtsmen, or fore- 
men, without Board of Trade certificates ; 3 are engi-- 
neers in His Majesty’s Navy or Dockyard ; 1 is at college 
studying ; 4 are deceased or unknown ; 16 are ordinary 
fitters and turners—total 142. Of the above 5 are 
managers in engine-shops; 8 are foremen in engine- 
shops; 3 are consulting engineers ; 2 are draughtsmen ; 
1 is a Lloyd’s surveyor ; 7 are in charge of electric power 
stations and works. Of the remainder 1 is second engi- 
neer of the R.M.S. Braemar Castle ; 1 is second engineer 
of R.M.S. Teutonic; others are guarantee engineers in 
vessels engined by us; many more are chief engineers 
in charge of valuable machinery at sea ; and only 16 out ° 
of 142, or one-ninth of the total, are ordinary fitters and 
turners. This large proportion of apprentices who 
have risen to good positions is entirely due to the policy 
pursued at these works of giving each ee a special 
course of training in the workshops, insisting on his 
attending science classes during the winter sessions, 
Determined efforts to succeed in both workshop and 
college will enable present ‘Scotia’ boys to show even 
better results than these, and to this end every encourage- 
ment can be relied on from your foreman and yours faith- 
fully, ALF. Harrison, local director.” It would cer- 
tainly assist towards a solution of the difficult question 





is stated to be capable of running lights without the 





nto recesses in the brass, as indicated, Whistles of 


intermediary of a battery. 


The vapor'ser is kept 





of training apprentices if similar data could be collected 
for other worke, 
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THE FINISHING OF CASTINGS ON 
AUTOMATIC SCREW MACHINES. 


As originally introduced, turret machines and, in a 
still more marked degree, automatic turret machines, 
were adapted for use only with material supplied to 
them in the shape of drawn or rolled bars. Now, how- 
ever, several makers have succeeded in producing tools 
of this type with which castings can be aduined, and 
we illustrate on this page and on page 18 some interest- 
ing examples of this, due to the firm of Messrs. Alfred 
Herbert, and Co., Limited, of Coventry. The machine 
illustrated in Figs. 1 and 2 is an automatic machine in- 
tended for boring the cast-iron skew-bevel wheels 
which are used in enormous quantities in certain textile 
machines.’ As shown in Fig. 1, these wheels are stored 
in a magazine above the chuck of the tool, where they 
rést with their axes vertical. The cycle of operations 
by which these wheels are automatically removed from 
the magazine, placed in the chuck, bored, and delivered 
into the box at the back of the tool, to be seen on Fig. 2, 
is as follows :—The whee! at the bottom of the column 
is lowered down on to a peg, which at this time 
stands vertical, the other wheels being prevented from 
following by means of a detent. The peg enters the hole 
cored in the casting, but then rotates into a horizontal 
position, carrying the casting with it, into the position 
shown in Fig. 1, in which it will be seen the casting 
rests with its hole opposite a second peg mounted on 
a vertical slide. In the next operation the casting is 
pushed on to this peg, and, the slide descending, it is 
carried down opposite the chuck, the three jaws of 
which are at this moment opened to receive it. A 

usher carried by the turret next pushes the 

orward, thus forcing the casting into the | 
turned for it on the solid portion of the chuck. This 
bed centres the casting, which is next gripped 
by the jaws. The peg is returned by a spring, 
and the vertical slide rises ready to receive from the 
magazine the next casting. The bed on which the cast- 
ing rests on the face of the chuck consists of a ring of 
hardened steel, shaped to fit the casting. The jaws 
are operated by bell-crank levers of the type usual in 
automatic machines, but the spindle contains a strong 
spring, highly compressed, which allows alittle ‘give, 
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and thus enables the jaws to hold firmly castings which 
vary slightly in diameter. This device has been found 
necessary, since it has proved impossible to obtain 
castings of absolutely accurate diameter. The rough 
boring of the hole is accomplished with a four-fluted 
boring tool ; and the hole is finish-bored with a single- 
point tool, which is followed by a four-flute reamer of 
the expanding type. The last hole in the turret carries 
an appliance shaped like an inverted D bit, and well 
shown on Fig. 1. This enters the hole in the casting 
just before the chuck opens to release it. The casting 
is thus supported on this bit as soon as free, and moves 
back with it as the turret retires, but coming in contact 
with the edge of an inclined slide, or toboggan, it is 
scraped off, and falls down this slide into a second one, 
which delivers it into a box, as shown in Fig. 2. The 
machine is fully automatic, the turret feed and spindle- 
driving mechanism being the same as used in the 
makers’ standard automatic screw machines. The ma- 
chine has proved very successful in practice, the firm 
for which it was built having ordered a second ma- 
chine after some months’ experience with that first 
supplied. 

n Fig. 3, page 18, is shown another automatic screw 
machine, also fitted for finishing castings used in textile 
machinery. In this case a magazine feed is not fitted, 
but each casting is placed by the attendant on a 
‘*transfer ” chuck carried by the turret, and clearly 
visible in Fig. 3. The casting, which in this case is 


a picker bowl for a loom, is then automatically | 


carried by the transfer chuck to the spindle chuck, in 


which the casting is gripped ; it immediately begins to | 


rotate, carrying round with it the transfer chuck. The 
latter is then withdrawn whilst the work remains in 
the spindle chuck, where it is bored, turned, and faced 
by the battery of tools carried by the turret. 
During this period the attendant has ample time to 


place a new casting on the transfer chuck, and | 


can thus easily take charge of a number of machines. 
Samples of the tools used and of the work done, as well 


as of the transfer chuck, are shown on the floor in front | 


of the machine. 

In Fig. 4 an automatic screw machine is shown at 
work on still larger castings, on which the amount 
of machining needed is considerable, so that the 


total time required to complete the cycle of operations 
is so — that but proportionately little would be 
saved by the adoption of automatic chucking. The 
ieces are accordingly placed in position by hand, 

ing gripped by an ordinary three-jaw universal 
chuck. The machine is then started, and the whole 
of the remaining operations are automatically per- 
formed, the machine stopping itself automatically at 
the finish, The samples shown in front are parts of 
the mechanism of a fuel-economiser. 








ON MERCANTILE CRUISERS FITTED 
WITH HOUSING PROPELLERS.* 
By James Hamitton, Member of Council. 

Ir is an axiom of this country’s policy that, codte que 
coate, we must have command of the seas—our own 
of course—and, being of a large mercantile fleet, 
we naturally seek to make it possible to utilise in a satis- 
factory manner, as auxiliaries to the proper fighting ships, 
our best and fastest mail and passenger steamers. There 
is no limit in view tothe speed that future war vessels 
may attain to, and the same may be said of the auxiliaries, 
as they, to be of real use, should be at least as fast as the 
fighting ships. 

It looks, however, judging by the necessity for offering 
substantial subsidies for mercantile cruisers, as if the needs 
of the Admiralty (looking to what may be required when 
| this country is involved in a naval war) are in advance of 
| the requirements of the travelling public, or of those who 
| would make use of the ships in times of peace, and that a 
|8 limit has even now been reached beyond which 
the ene and mail services cannot be carried on with 
profit. 





The report of the Committee on Mercantile Cruisers, 
in stating the subsidies that the Government must expect 
to pay to have the call on merchant ships as auxiliaries, 
suggests to one that it may be too costly to subsidise 
| many ships of the desirable speed, and fitted as at pre- 


sent. 

No doubt every effort will be made until we, in this 
country, can again hold the blue ribbon of the Atlantic 
service ; but when, or even before, that. desirable end has 
been attained, it may be worth while to consider whether 

* Paper read before the Institution of Naval Archi- 
| tects, June 23, 1903. 
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modifications in design can be made to adapt steamers to 


run economically at such service speed 


= s as the travellin 
public are prepared to pay for, and yet at the iniosoanl 
speed the State requires in time of war. The report, be- 
sides stating the ten annual subsidies that should be paid 
pac Government for each class of ship, to enable the 
ships to be produced, and the loss of running them in 
x d, states the first cost of the 
ships, so that we can find the difference, in the Com- 
mittee’s opinion, of running the various vessels, apart from 
oe 

uc- 
ing the vessels is about the same. It is a very large differ- 
ence, involving millions of money even in the ten years 


times of peace to be made 


the difference in the cost of their production. 
speaking, the difference in cost of running and of pi 


contemplated by the report. 


_ The object of this paper is to suggest a means by which 
it may be possible, when on passenger service, by holding 
in reserve a part of the total power provided in the ship 
to save a large portion of the proposed subsidies, or the 
portions connected with running the vessels on passenger 


service. 


Carrying about heavy weights to be used seldom, or 


count for a difference in annual subsidy of 53,0002. durin, 
ten years; also that the difference in the subsidies pro’ 


taken as approximately correct that 
ence 


two classes at 22 knots. 


Twenty-two knots being an easy speed for the larg 
and a forced s) 


sum for depreciation, would be satisfactorily met. 



































It will be seen that the difference of initial cost between 
the two classes is 530,0007., which may be assumed to ac- 


to be paid amounts to 108,500/.; it may therefore be 
) 55,5002. is the differ- 
r annum of running the 25-knot ship compared 
with the 22-knot ship. Compare the cost of running the 


e 
ry for the smaller vessel, it will 
be found that each takes about the same power, so that, 
everything else being equal—if the coal burned and engine- 
room stores and cost of staff can be taken as in propor- 
tion to the power developed—the expense in respect of 
running the ships should be about equal, and, consider- 


It can 
with fairness be assumed, I think, that if the owner of 
he large ship got the subsidy of 40,000/. associated with 


The obvious thing that will occur to most minds as the 
solution of the problem is to provide for sto one 
engine altogether, and allow the central propel | or it 
is assumed there will be three propellers in such ships) to 
revolve. This plan-has been in use in foreign warships 
when cruising. Up to the present time it is only war- 
ships that have had three or more with the 
exception of the turbines, H.I.M. Eivedia, and some 
small craft ; but of French, German, Russian, and Ame- 
rican war-vessels there are quite a number with three 
propellers. A set of coupling-bolts is removed from the 
propeller shafting, or a disconnecting arrangement is 
weed, and the propeller is allowed to revolve, thus 
avoiding a certain amount of drag. 

Rear-Admiral Melville, Engineer-in-Chief of _ the 
United States Navy, describes some experiments which 


ing the much larger power of earning money pos- | show that the Ly tag efficiency of vessels with three 
sessed by the larger ship, it will be fair, I think, to say | screws is above that of vessels with two screws to the 
that the other expenses of the ship, and also the extra| extent of 12 per cent. ina 24-knot ship; also, that the 


power to cag can screw uncoupled is 150 indicated horse- 
wer at 10 knots and 600 indicated horse-power at 15 
nots, If the propeller is coupled te the engine, it is 









































rhaps never, for a useful purpose savours of waste, and 
if it were only a commercial question, it would be folly to 
suggest it. It is, however, a matter of utilising in a satis- 
factory manner part of our mercantile marine—the larger 
the part the better; and, whatever the cost, it will be 
much less for the Admiralty to subsidise the owner on 
the basis that the extra engine and its set of boilers are to 
be reserved for Admiralty use, than on the basis that they 
are to be in daily use, incurring a large annual loss that 
the country is expected to make up. At the same time, 
the owner vould be as well remunerated in the one case 
as in the other. 

There is no difference in principle, but only in degree, 
between subsidising owners for an additional length of 
ship, carrying an extra engine and corresponding set of 
boilers, and subsidising owners for carrying gun seats or 
mountings, as has been done in the past. 

The idiowing figures relating to two of the classes are 
copied from the Committee’s report :— 


Sea Initial Indicated Annual 
Speed. Cost Horse-Power. Subsidy. 
Knots. £ £ 

25 1,000,000 52,000 149,000 
22 470,000 25,500 40,500 


The indicated horse-power is, I believe, net—that is, 
the sea-going power required without any reserve. 





_—— 





a 22-knot service, with liberty to run at this speed (which 
can be done with about half the power required for 25 
knots), and 53,0002. to cover the differencein the initial 
cost of the large ship over the smaller one, or in all 
93,000/., that he would be as well compensated as if he got 
the 149,000/., and had to perform the 25-knot passenger 
service. This is allon the assumption thaf the vessel suit- 
able for 25-knot service speed can also be run economi- 
cally at 22 knots, which is not correct in respect to ships 
as now fitted. To slow down from 25 to 22 knots means 
that, whereas you must reduce the power by one-half, 
you can only lower it about 12 per cent. by reducing the 
number of revolutions. The further reduction must be 
made by cutting down the mean pressures (about 44 per 
cent.) or shutting off steam from the tandem cylinders, 
and by resorting to wire-drawing the steam, which 
involves a slow piston s and loss due to great initial 
friction and condensation. Part of the loss may be 
avoided by changing the pitch of the propellers, but this 
|involves docking to alter them again, which we take to 
| be inadmissible, especially as there are few docks to take 
in.such shi 1 
friction and condensation must remain. 

The owner of the ship as she is at present fitted can 
only, therefore, contemplate running the vessel on pas- 
senger service at about the maximum sea-speed the ship 





is designed for. 


; and, in any case, the loss from excessive | avoid 





ects. 


—. 
TOE hlicrsness 


+ Es aie, 


pboocmee en ita 
much more. If the resistance of a freely-revolving. pro- 
peller continues to increase in anything like the same 
proportion, a large amount of power would be absorbed 
at such a high speed as 22 knots, and this, coupled with 
the disadvantage of having a disconnected propeller free 
to knock about either way in bad weather, doing no 
work, is against the plan. It is not a ship-shape arrange- 
ment, and is never likely to be in favour, although or 
cruising at slow speeds it must be much more economical 
than running all the three engines at small power. It 
has been suggested to fit a small separate engine to 
revolve the disconnected papeltes at the speed of the 
‘ship, without doing any useful work; but this is not 
‘likely to be efficient, and is complicated. 

By pe for housing the propeller while not in use, 
and thereby getting rid of it for the time being, ships 
;may engage profitably, I believe, in a service, say, at 22 
knots, and yet be able, without docking, to steam on ser- 
vice at 25 knots when called upon, as the drag on a dis- 
‘connected propeller, or the alternative—the waste due to 
| workin —_ machinery at small power—are both 

; 80 that perhaps as much as one-third, or even a 

, of the proposed subsidies may be saved if every- 
oe else is satisfactory. For the same reasons, when 
the ship is called upon by the Admiralty and is cruising 
she will have a longer radius of action than vessels as 
ordinarily fitted, which is most important in view of the 
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small quantity of coal that even mercantile cruisers can 
carry if the speed is to be maintained ; and the maximum 
speed when coaled for a certain distance may be as great, 
or perhaps greater. : 
he reason for this last statement is that when mer- 
cantile or naval ships are com , the maximum 8: 
or any speed, is always considered in relation to weights 
carried. The vessels are not for sporting purposes, and 
therefore speed problems are never presented to the naval 
architect for solution in which the time during which the 
speed is to be maintained is left out of consideration, as 
it would be useless to provide for speed without the 
means of maintaining it for some specified time. If, 
therefore, coal is assumed to be put on board the ships to 
last for a fixed time, or for a certain distance when 
steaming at reduced s it will be seen that, as there 
is less waste in the ship that can stop part of her engine 
power, a less total weight of coal will uired for the 
work to be don i 
put on board than in the ship that cannot stop one 
engine ; so that the ship’s draught of water and displace- 
ment may be less, or, with the same power, the maximum 
8 will be greater, everything else being equal. At 
the same time, any given 5 will be got with less 
wer. The reduction of resistance, due to reducing the 
isplacement, may balance or form a set-off — any 
increased resistance that may be due to imperfect term1- 
nations to water-lines, brackets, or webs connected with 
the housing arrangements. If the quantity of coal put 
on board was, say, 6000 tons, and a low rate of cruising 
speed is assumed for the most part, the decrease to the 
displacement might be as much as 1200 tons, the saving 
in indicated horse-power more than ve the indi- 
cated horse-power that might be absorbed by the housin 
arrangements, even, I think, if the most serious view o 
the matter is taken as to the increase to the resistance 
caused by the sloped parts. 

The plan consists in simply housing the central 
propeller against the stern-post and the two brackets 
that carry the shafts of the wing propellers. (See Figs. 
1, 2, 3, or the alternative Fig. 4, e 15, which shows 
the horizontal blades of the propeller housed against a 
web, such as is sometimes fitted in twin screws, and the 
wing propeller-shafts also supported by bossings. ) 

The centre propeller is made with four blades, and the 
shaft has a bearing and short tube behind the propeller 
in what may be described as a fore-and-aft enlargement 
of the after stern-post or rudder-post. A tail-end on the 
shaft behind the propeller slides in this bearing when the 
propeller is being housed or run out. To house the pro- 
peller, the tail-shaft on which the propeller is keyed, 
which has a square flange at the fore end, is first held in 
position by a head, which can be moved along a screw 
carried by a table or bed. After taking out two sets of 
coupling-bolts, or disconnecting the tail-shaft from the 
remainder of the shafting by a clutch, a short balanced 
length of shafting in the tunnel is moved to the side or 
upwards, and the tail-shaft and its propeller are racked 
forward from the working to the housing position, a dis- 
tance about equal to the breadth of the propeller-blade. 

The siding of the stern-post, and the run of the ship in 
the way of the blades, are increased beyond what is 
usual, so as to mask the two vertical blades and permit 


of fashioned plates, the surfaces of which are the exact | P 


counterparts of the front surfaces of the propeller, being 
attached to the post, so that when the hice is drawn 
forward up against these fashioned plates, no mass of 
water lies between the surfaces. In the same way the 
brackets or webs supporting the side propeller-shafts are 
enlarged and sha to mask the two horizontal blades of 
this same propeller—viz., the central one. It will be 
seen that the terminations of the water-lines will be of a 


and a smaller quantity will need to be | pa 


stern-post, could be imagined to be going at 25 knots, 
eddies would form behind the post, as the speed might be 
too great to permit the streams to close in around the 
termination to the water-lines, which, although making 
mean angles of about 45deg., produce forms which, to some 
extent, may be called discontinuous ; but, when the ques- 
tion arises in connection with a vessel which is always to 
be driven by propellers which are working close astern, 
and which must disturb the whole after-stream line-flow 
of the water past the ship, the case is quite different, and 
in view of the water being rotated and pulled in all direc- 
tons, it is not by any means certain that any retardation 
would take place, as the after-edges of the brackets and 
the stern-post are of sufficiently good form to permit an 
easy flow to the propeller. On the other hand, it may 
well be that in deflecting the water in certain directions 
to meet the advancing blade at each part, edge on, or 
more nearly so than is usual, the slopes of the housing 
rts may even, by diverting the flow in the direction of 
the advancing blade, increase the thrust. 

There seems fair ground for thinking, therefore, that 
any deficiencies that may be held to be due to the housing 
arrangements are far more than compensated by the 
advantages that the plan offers in other ways; and while 
engaged on the nger service there would be great 
security against delays, or shipwrecks, if the machinery 
should break down, as there would always be a spare 
unused engine with proportionate boiler power in good 
order and ready for use in an emergency, a consideration 
that would weigh with passengers and the postal autho- 
rities, I showdl imagine that time would also be saved 
in port by making it possible to clean or repair half the 
ballees when at sea. 








NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was flat on 
Thursday forenoon, and about 4000 tons were dealt in at 
lower prices. Cleveland declined 2}d. to 46s. 44d. cash 
buyers, and Cumberland hematite iron 2d. to 57s. 3d. 
per ton cash sellers. Business in the afternoon was 
restricted to 2500 tons of Cleveland warrants, the prices 
of which were unchanged from the forenoon quotations. 
The settlement prices were :—Scotch, 52s. 6d.; Cleveland, 
46s. 44d.; and hematite iron 57s. 3d. per ton. On the fol- 
lowing day, in the warrant market, prices were easier 
from want of business, only a few lots changing hands. 
Cleveland gave way 2d. per ton. No business was done in 
Scotch or hematite iron. In the latter 56s. 9d. cash 
was quoted buyers, and 57s. per ton sellers cash. The 
settlement prices were :—52s, 6d., 46s ‘14d., and 56s. 10}d. 
per ton. Monday’s market was very quiet, but strong in 
the forenoon, when 2000 tons of Cleveland warrants 
were done at an advance. Opening at 46s. 4d. cash, 
the values improved to 46s. 8d. one month, and at the 
close buyers were quoted 46s. 6d. cash and 46s. 74d. one 
month. In the afternoon the market continued firm, and 
a further advance of 2d. per ton was made in the prices 
of Cleveland iron, which closed at 46s. 84d. cash buyers, 
being an advance of 54d. perton on theday. Business was 
more active than it has been recently, the turnover being 
estimated at from 8000 to 10,000 tons. The settlement 
rices were :-—52s. 6d., 46s. 6d., and 56s. 104d. per ton 
on Monday. The firm tone which prevailed in the pig- 
iron market was maintained yesterday, when the prices 
of Cleveland warrants advanced to 46s. 10}d. cash sellers 
and 47s. one month. Business continues to be done on a 
small scale, the turnover in the forenoon being 3000 tons. 
There was no business transacted in the afternoon, the 
market being completely idle. Prices, however, were 
steady, the nominal quotations being :—Cleveland, 
46s. 9d. cash buyers; Scotch, 52s.; and hematite iron, 


shape depending on the pitch ratio of the propeller, and | 2° I 
will form mean angles between the two surfaces of about | 56s. 9d. cash per ton; and the settlement quotations 
be | were:—52s. 6d., 46s. 104d., and 56s. 104d. per ton. 


45 deg., if a rather large-pitch ratio is chosen, as can 
done conveniently for fast vessels. The angles near the 
boss will be smaller, and at the tip larger ; but at the tip 
the propeller-blade is generally of less width. The slopes 
below and above the boss lie in — directions, so 
that the steering of the ship is not affected. 

Taking the figures of the Committee for the power to 
maintain a sea-s of 25 knots as 52,000 indicated 
horse-power, with the reserve it would probably amount 
to 57,000; this, divided into three, would give 19,000 for 
each engine, and if the two wing-engines were alone 
used and worked at about two-thirds of full power, by 
reducing the revolutions in proportion to the speed, and 
then cutting off steam (well within economical limits), 
the power would be 26,000 indicated horse-power, or, & 
proximately, what is required for 22 knots, so that the 
proposed ship could profitably engage, as far as economical 
propulsion is concerned, in a passenger service at this 
reduced speed. 

The mechanical difficulties of racking out and in the 
»ropeller shaft can be safely left to our engineering col- 

es to overcome. The plan hasonly as yet been tried 
on a very small scale, but presents no difficulties. The 
bearing on the after side of the propeller is such as has 
already been fitted (except ir respect to the sliding) in 
many large vessels, in the experience of many of us, with 
the t results. The most important question will, of 
course, be whether at 25 knots, or such considerable speeds, 
the shape given to the stern-post and brackets to enable 
this system of housing to be carried out will too seriously 
influence the speed of the _— or whether it will inter- 
fere with the speed so little that the advantage of bein 
able to carry on a passenger service profitably at a redu 
speed, with a much smaller subsidy from the Govern- 
ment, and with the a of being able to economise 
coal, and so increase the ius of action in time of war, 


will outweigh the small sacrifice of maximum speed, if 
there is any. 
No doubt, if a sailing-vessel, with a similarly shaped 





The market to-day was quiet and featureless. The 
transactions this forenoon aggregated 5000 tons, which 
were done at steady prices. Cleveland warrants were 
done at up to 46s. 10d. cash and 47s. 1d. one month, 
while 57s. 14d. was paid for hematite iron nine days. A 
quiet tone prevailed in the afternoon, when the stated 

rices were without change. Some 2000 tons of Cleve- 

nd were done at 46s. 104d. cash and 47s. one month, 
the closing quotations being a shade firmer. Scotch 
warrants and hematite iron were idle, but steady. 
The settlement prices were: — 52s. 3d., 46s. 10+ a 
and 57s. cash per ton. The shipments up till last 
Saturday amounted for the year to 173,143 tons, 
against 156,057 tons for the corresponding period of 
last year. The following are the prices asked for 
makers’ iron No. 1:—Clyde and Calder, 63s. per ton; 
Gartsherrie, 63s. 6d.; Summerlee, 67s. 6d.; Langloan, 
70s. 6d. Coltness, 72s. 6d. (all the foregoing shipped at 
Glasgow) ; Glengarnock er at Ardrossan), de. 3d.; 
Shotts (shipped at Leith), and Carron (shipped at Grange- 
mouth), 67s. per ton. Much ‘‘bear” has recently been 
done, and has been productive of some advance in prices. 
The causes of this change have undoubtedly been in part 
the heavy Middlesbrough shipments, both to Scotland 
and to Germany, as also to the strong front presented by 
the “‘ bulls” to any further onslaught on prices. Middles- 
a warrantsonly command attention. The lowest price 
for the week was 46s. 24d. cash per ton. American advices 
from many quarters seem to point to the fact that prices 
on the other side are beginning tosettle toa business level, 
but there are no indications of any fresh demand arising 
for European products. 


co ep of Ammonia.—The prompt price for sulphate 
may be regarded as 13/. per ton, Glasgow and Leith. 
The shipments for the past week amounted to 1732 tons, 
being a decrease when compared with the corresponding 
week of last year, when they amounted to 6599 tons. 
Inquiry for the commodity, both for prompt and forward 





delivery, is fairly brisk, and a considerable business is 
being done at firm prices. Leith shipments for last week 
amounted to 300 tons, and the shipments for the year to 
date amount to 75,006 tons. 


West of Scotland Coal Trade.—The coal market in the 
west has been dull during the past week, comparatively 
little new business having been put through. Ell coals of 
the better sorts are still in fair request, but the ordinary 
qualities are at a in poor demand. Splint coal is 
moving off steadily. Steam coal remains quiet, but with 
price unaltered. Dross continues plentiful, and slight 
concessions in price in some cases have had to be given. 
Prices f.o.b. Glasgow may be quoted as follow :— Ell coal, 
8s. 6d. to 10s. (according to quality); splint coal, 9s. 3d. 
oa. 3 steam coal, 9s. 3d. to 9s. 6d. ; main coal, 8s. to 

Clyde Shipbuilding : Launches in June.—For the first 
half of 1903 the shipbuilding output of the Clyde shows 
a decrease of 46,952 tons, compared with the launches 
in the first half of last year. Twenty-three vessels, with 
an a te measurement of 28,440 tons, have been 
floated during the month which ended yesterday. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Experiments in Steel Production.—The committee of 
the Sheffield University College have sanctioned the ex- 
penditure of 10,0002. in the erection of buildings as an 
annexe to the technical school, and in the fitting of them 
up with the most modern plant and machinery. In these 
works will be carried out the latest developments in 
the manufacture of crucible, open-hearth, and Bessemer 
steels on a considerable scale. The object aimed at is 
the scientific and practical education of metallurgists ; 
and the hope is entertained that the Institution will be 
ised officially as the centre of education for British 

steel metallurgy. 


Sheffield University College.—The event of the week 
has been the State visit of the Lord Mayor and Sheriffs 
of London, with several of the Masters and Clerks of 
City Guilds. They arrived on Monday evening, and on 
Tuesday morning there was a procession to the Town 
Hall, where the Lord Mayor was presented with the 
honorary freedom of the city. The visitors then proceeded 
to the site, near Weston Park, of the new buildings of the 
University College, and there with all ceremony the 
Lord Mayor laid the foundation-stone. The structure 
will cost 100,000/., and an_ endowment fund of 10,000/. 

r annum is required. The City Council will provide 

alf that sum, and towards the remainder the Duke of 
Norfolk and Sir Henry Stephenson have each promised 
10,000/., Sir F. T. Mappin 8500/., and Mr. E. Firth 10002. 


John Brown and Co., Limited.—At the annual meeting 
of shareholders in the above company, held on Tuesday, 
Mr. J. D. Ellis, J.P. (in the chair), said the outlook in 
the armour-plate es was more encouraging than 
it was a year ago. He described the position of business 
in the coal trade as most unsatisfactory, especially in 
house coal. Many of the collieries are only working 
three days a week. As the result of the coal tax some 
very large foreign gas-coal contracts had been lost. They 
were doing well at the shipyard at Clydebank, and had 
every prospect before long of finding full employment for 
their people. Referring to the law suit which had 
resulted in the Clydebank Shipbuilding Company having 
to pay the Spanish Government from 50,000/. to 60,0007., 
the chairman said it did not mean John Brown and Co., 
but their predecessors. Referring to the amalgama- 
tion of Thomas Firth and Sons with their company, 
he said it had now been working for some months, 
and the directors were fully satisfied with the result. 
In view of some large orders coming to their works 
they would require more capital, and the directors con- 
templated increasing their 4 per cent. debenture debt. 
Sir C. B. McLaren, M.P., said he had recently been 
over all the Indian railways, and from what he saw 
and heard he believed there would soon a large 
demand for all kinds of material and rolling stock. The 
report was oe and a dividend of 10 per cent. 
declared. Mr. C. E. Ellis and Colonel Davies were re- 
elected directors. 


Iron and Steel.—During the last few days there have 
een more inquiries for iron, and there is a prospect of a 
little improvement in business. Although prices are low, 
there is no disposition on the part of buyers to place 
orders, except to vover current needs; as it is possible, 
they think, for terms to be lower. The following are the 
quotations for delivery in Sheffield :—West Coast hema- 
tites, 68s. to 69s. per ton; East Coast ditto, 63s. to 64s.; 
Lincolnshire No. 3 foundry, 49s. 6d. to 50s.; forge ditto, 
48s. 6d.; Derbyshire No. 3 foundry, 50s. 6d. to 51s. 6d.; 
forge ditto, 47s. 6d. to 48s. 6d.; bars, 62. 15s. to 7/.; sheets, 
81. 12s. 6d. to 8. 17s. 6d. There is no change of moment 
to report in the steel branches. For railway material 

nerally the demand is still quiet; but the firms who 
ave gone in for supplying tram rails, points, crossings, 
and other accessories, are well employed both on home 
and ——— accounts. Some very good contracts are on 
hand for South Africa. 


South Yorkshire Coal T'rade.—The gas and _ house coal 
branches are described as about as bad as they can be. 
The demand all round is so sluggish that many pits are 
not working half time, and some of them might well be 
cl _The gas companies are a full advantage of 
the position, and are only settling their contracts at a 
reduction on old rates. e@ steam coal collieries are 
much better off, and owners would be glad if the men 
would work more regularly. The possibility of a suspen- 
sion of work in the cotton mills of Lancashire is causing 
fear of & serious slump in slacks and other common fuel,- 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was well attended, and buyers were a good 
deal in evidence. Quotations for Cleveland iron were 
see and a good deal of business was recorded. A very 
os ‘ying feature was the desire shown by purchasers to 

o forward business. Producers, however, none of whom 
have any iron worth speaking of in stock, were not keen 
on committing themselves ahead, as they took a rather 
cheerful view of the outlook, and held to the belief that 
quotations were more likely to rise than fall over the 
summer and autumn months. Merchants accepted 
46s. 9d. for early f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig, and that was the general market quotation, 
though many of the makers were not disposed to name 
below 47s. No. 1 was strong at 49s., and No. 4 foundry 
was nominally 46s. 6d. There was none of the latter to be 
had, Scotch consumers having fully bought it up. Forge 
kinds of pig were steady and firm, they being none too 
plentiful. Grey forge was 45s. 6d., mottled 45s., and 
white 44s. 9d. East Coast hematite pig was not in very 
good request, and prices were somewhat easy, but makers 
did not endeavour to force sales. For early delivery of 
mixed numbers 56s. 9d. was accep by second hands, 
but producers, as a rule, asked 57s. No. 1 hematite was 
57s. 3d. to 57s. 6d., and No. 4 forge was steady at 53s. 9d. 
Spanish ore was reduced in price 50 per cent., rubio 
selling at 15s. 9d. ex-ship Tees. There was practically 
no change in the market to-day. 


Manufactured Iron and Steel.—Little new is to be 
found in the various branches of the manufactured iron 
and steel industries. In some departments work is 
slack, and in no branches are orders plentiful. Messrs. 
Dorman, Long, and Co. are reported to have booked an 
order for the Siamese Railway. The following are the 
market rates:—Common iron bars, 6/. 10s.; best bars 
6l. 15s. ; iron shi ona, 6l. 7s. 6d.; steel ship-plates, 
5l. 15s.; iron ship-plates, 62. 15s. ; steel ship-angles, 
5l. 10s. ; steel boiler-plates, 7/7. 5s.; and heavy sections 
of steel rails, 57. 10s.—all less the customar: per cent. 
discount, except rails, which are net. o doubt pro- 
ducers would make concessions to procure orders. 


Shipments of Iron and Steel.—Shipments of iron and 
steel for the month just ended were very satisfactory, 
totalling as they did 144,359 tons, 107,895 tons being pig 
iron, 13,887 tons manufactured iron, and 22,577 tons steel. 
Of the pig shipments 54,102 tons went to foreign parts 
and 53,793 tons coastwise. Scotland took no less than 
37,059 tons, whilst Germany accepted 12,820 tons, Italy 
9972 tons, Sweden 6719 tons, and the United States 6309 
tons. Clearances of manufactured iron were disposed of 
—10,652 tons to home consumers, and only 3255 tons to 
foreign ports. India was the best customer with 1113 
tons. Of the steel despatched, 17,646 tons went abroad 
and 4931 tons coastwise. Cape Colony accepted the most 
—viz., 8209 tons, Japan took 2185 tons, India 2130 tons, 
and Russia 2003 tons. 


Messrs. Head, Wrightson, and Co., Limited.—At the 
annual meeting of Messrs. Head, Wrightson, and Co., 
Limited, the report and balance-sheet, which were adopted, 
showed that with 1363/7. undivided profit added to the 

profits of the year—41,580/.—there was 42,9437. for 
istribution. The chairman, Mr. C. A. Head, congratu- 
lated the shareholders on the satisfactory balance-sheet, 
and on tthe increase of the dividend from 5 to 7 ari cent. 
They had, during the past year, been busy in all depart- 
ments, and especially in their foundries, and their ae | 
wages’ bill had increased upwards of 30 per cent. 
dividend at the rate of 7 per cent. was declared. 


Coal and Coke.—Gas coal and bunker coal keep steady. 
Coke is rather easier, but not quotably changed. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam-coal trade has, upon the whole, 
been quiet ; the’quotations for the best large have shown 
steadiness, but other qualities have been easier. Small 
steam-coal has been only in moderate demand. The best 
large steam-coal has made 14s. 6d. to 14s. 9d. per ton, 
while secondary qualities have brought 13s. 6d. to 14s. 
r ton. Household coal has been quiet ; No. 3 Rhondda 
arge has made 14s, 6d. per ton. Coke has shown little 
change. Foundry qualities have been quoted at 19s. 6d. 
to 20s. per ton, and furnace ditto at 17s. 6d. to 18s. per 
ton. s regards iron ore, Rubio has made 14s. 6d. to 
14s. 9d. per ton; Tafna, 15s. 3d. to 15s. 6d. per ton; and 

Almeria, 14s. 9d. per ton, freight charges included. 
Wales and London.—On Wednesday the Great Western 
Railway Company opened its new line vid Badminton 
and Wootton Bassett. Cardiff will now be 1434 railway 


miles from London instead of 170 miles, and Swansea G 


188 miles instead of 215 miles. To this must be added 
the additional advantage which accrues from the eas 
character of the new permanent way, as compared wit 
the gradients on the older Great Western routes. The 
new line brings Cardiff within 2 hours 55 minutes and 
Swansea within 4 hours 15 minutes of Paddington. One 
hundred and forty-three miles in 175 minutes (or from 
Newport 132 miles in 153 minutes), will be good travel- 
ling, even in these days. The preparation of the time- 
table was one of the last matters to which the late Sir 
Joseph Wilkinson applied himself. 

Death of Mr. R. Fothergill.—Mr. Richard Fothergill, 
formerly M.P. for Merthyr Tydfil, died at Sion House, 
Tenby, on Wednesday, after an illness extending over a 
month. He was 81 years of age. Mr. Fothergill was in 
his day a South Welsh industrial of considerable repute. 


Mr. Fothergill spent the last 15 years of his long life in 
great retirement. 


The Swansea Valley.—An improvement recently noticed 
in the steel trade has been maintained. The output of 
tin plates has, however, been considerably uced, 
17 mills being idle. The engineering works at Morriston 
and Clydach are well employed. 

Rhymney Iron Company (Limited).—The directors re- 
am a balance of undivided profits at the close of March, 

903, of 69,125. 18s. 2d. The directors recommend that 
a further 15,0007. should be placed to the reserve for sink- 
ing new pits, making that reserve 115,000/., and that the 
dividend for 1902-3 should be at the rate of 34 per cent. 
per annum, free of income tax, leaving a balance of 
22751. 18s. 2d. to be carried to the current year. The 
quantity of coal raised during the past year was 387,849 
tons, against 487,154 tons raised during the year ending 
March, 1902, being a decrease of 99,305 tons. This reduc- 
tion was due toa strike at the company’s house-coal col- 
lieries. The quantity of coke made in 1902-3 was 40,459 
tons, against 44,186 tons, a reduction of 3637 tons. This 
reduction was also the result of the strike. 








MISCELLANEA. 

It is announced that the East Goodwin, the South 
Goodwin, the Gull, the Tongue, the Sunk, and the Cross 
Sand Lightships are to be put in communication with 
shore stations by means of wireless telegraphy. 


The pavilion erected in the Royal Show-Ground, at 
Park Royal, for the Board of Agriculture, was constructed 
of uralite, over 100 tons of which have also been used in 
constructing the new Navy college at the Isle of Wight. 


Mainly through the generosity of Messrs. Wernher, 
Beit, and Co., it would seem that London will soon be 
provided with an institution of the first class, devoted to 
research in the applied sciences. _The cost of buildings, 
equipment, and land is estimated at 500,000/. at the out- 
set, and the London County Council have been asked to 
contribute 20,000/. per annum towards its upkeep, a re- 
quest which we trust they will have no difficulty in grant- 
ing. We believe we are right in saying that Mr. Haldane, 
K.C., M.P., who was responsible for the establishment of 
the permanent ordnance committee, is also to be credited 
with the initiation of the present scheme, and we are glad 
to note his name on the list of trustees. 


The — annual general meeting of the British Asso- 
ciation of Water Works Engineers will be held at Bolton, 
on Tuesday, Wednesday, Thursday, and Friday, July 21, 
22, 23, and 24, under the Presidency of Mr. Robert H. 
Swindlehurst, M. Inst. C.E., Water Works Engineer to 
the Corporation of Bolton. The oct age will be 
read, with a view to discussion:—l. ‘‘The Raising of 
Water from Deep Wells and_ Borings iy Compressed 
Air,” by Mr. Wm. H. Maxwell, Assoc. M. Inst. C.E., 


Borough and Water Works Engineer, cpp mgpry Wells. 
2. ‘‘The Internal-Combustion Engine as a Pumping 
Medium,” by Mr. D. Hastings Irwin, M. Inst. M.E. 3. 


‘* Protection and Straining versus Land Filtration for 
Dealing with Upland Surface Waters,” by Professor 
Delépine, M.B., B.Sc., Director of Public Health Labo- 
ratory, Owens College. 4. ‘‘ Notes on the Geology and 
Underground Water Papety of South Lincolnshire,” by 
Mr. Henry Preston, F.G.S., Water Works Engineer, 
Grantham. 5. ‘‘ Final Report of the Committee on 
Standardisation of Cast-Iron Pipes.” 6. Description of 
the Runcorn Water Works,” by Mr. James Wilding, 
Water Engineer, Runcorn. 7. ‘* Description of a New 
Pipe-Cleaner,” by Mr, C. Clemesha Smith, . M. 
Inst. C.E., Water Works Engineer, Wakefield. The 
oeree papers will be circulated at the meeting, but not 
discu :—1. Pegg con of the Bolton Corporation 
Water Works,” by the President. 2. ‘‘ Description of the 
Rivington Works of the Liverpool Corporation Water 
Works,” by Mr. J. Parry, M. Inst. C.E. 3. Description 
and Map of the Thirlmere Works of the Manchester 
Corporation Water Works.” Visits to a number of 
important water works in the neighbourhood have been 
arran for. as well as to Messrs. m and Barlow’s 
machinery works, and the North End Spinning Com- 
pany’s mills. The annual dinner of the Association 
will be held in the Mayor’s dining-room, at the Town 
Hall, on Wednesday, July 22, at 7.30 p.m. 





THe MunicipAL TRAMWAYS ASSOCIATION OF GREAT 
Britarn.—The annual conference of this Association is to 
be held on Wednesday, Thursday, and Friday of next 
week, in the City Chambers, Glasgow. On the first day, 
the 8th inst., Mr. John Young, the general manager of 
the Glasgow Corporation Tramways, will deliver his pre- 
sidential address, and thereafter papers will be read and 
discussed, the subjects being :—‘‘ The Standardisation of 
Tramway Accounts,” by Mr. J. Dalrymple (accountant, 

lasgow Corporation Tramways); ‘‘The Hours of 
Labour, &c., of Tramway Employes,” by Mr. A. Baker 
(chief officer, London County Council Tramways) ; and 
‘*Permanent-Way Construction and Maintenance.” The 
ee, nt os Tramways Committee entertain the 
mem to dinner in theevening. On the 9th the agenda 
includes the following papers :—‘‘Tramway Conditions 
in America and Great Britain compared,” by Mr. C. R. 
Bellamy (general manager, Liverpool Corporation Tram- 
ways); ‘Selection and Training of Motormen and Con- 
ductors,” by Mr. L. Mackinnon (traffic superintendent, 
Glasgow Cocguatia Tramways). In the afternoon a 
visit will be made to the Pinkston Power Station, Car 
Works, &c., of the Glasgow Tramways, and in the even- 
ing the Association dinner will be held. Friday will be 
devoted to an excursion to Inveraray on the turbine-driven 
steamer King Edward. 





NOTES FROM THE UNITED STATES, 
PHILADELPHIA, June 24, 1903. 


Tur United States Steel Corporation has announced 
that contracts for steel rails for delivery throughout 
1904 will be 28 dols. per ton. The Pennsylvania Rail- 
road Company has placed orders for the manufacture 
of 202,000 tons, of which 118,000 tons will be made by 
the above corporation, and 84,000 tons will be divided 
evenly between the Pennsylvania Steel Company and 
the Cambria Iron Company, both of which are con- 
trolled by the Pennsylvania Railroad Company... These 
companies would have had a larger share of the order 
had they been able to do the work. The Steel Cor- 
a already has on its books for next. year’s 
elivery orders for 250,000 tons, which now amount 
to 370,000 tons with the above order. The Union 
Pacific is about placing orders for 100,000 tons for next 
year, and two large eastern systems are about placing 
orders for 150,000 tons. These large orders will be 
followed by others, so that by the opening of autumn 
many of the larger systems of the country will have 
their requirements for next year provided for. In 
other branches of the iron trade there are still some 
symptoms of weakness, which accounts for the dulness 
prevailing, Nearly all the larger consumers of steel 
products are refusing to contract, in view of the pos- 
sibility of a still further decline. The consumption of 
material continues, and the absence of demand just at 
this time has no special significance. It makes very 
little difference to the iron and steel interests whether 
buyerscontract this month or next. Quotations for plate 
and structural material have been reaffirmed, so that the 
only opportunity for weaker prices is in foundry and 
forge, although some think that basic and Bessemer 
pig will decline about 50 cents more. As long as con- 
sumers think such a decline is probable, no demand of 
importance can be looked for. The only trade heard 
of is in retail lots for immediate delivery. All of the 
market conditions are of a favourable character. The 
country has had its quota of strikes, and nearly all 
disturbances have been adjusted. Work is being re- 
sumed in the building trades, which have béen the 
chief centre of disturbance. The wages schedule in 
the tinplate industry has been established, and an 
advance of wages has been made to the workmen. 
The demand for all kinds of tinplate is very heavy, 
and the entire capacity of the country is absorbed. 
There is also a very heavy demand of all kinds of 
material which goes into mechanical appliances, espe- 
cially pipe and boiler tubes. The engineering plants 
of the country find no difficulty in keeping their capa- 
city well sold up. A good deal of heavy machinery 
is now being made for export. Electrical equipment 
is occupying a good deal of attention, and it is worth 
noting that capacity in the electrical equipment plants 
is being increased. 

Political considerations may possibly force a revision 
of the tariff on Congress, but there is a very powerful 
—— interest both in and out of Congress which 
will oppose any discussion of the tariff schedule during 
the present administration. Much fault is found with 
the managers of the steel industry for maintaining 

rices so far above fair profits. It is scarcely pro- 
fable that the tariff revisers will be able to secure 
serious consideration. Nothing but a business re- 
action or depression would sufficiently arouse public 
opinion to the extraordinary profits in the steel in- 
dustry. With excellent crops in sight and pror;erous 
business conditions in every direction, it is safe “» pre- 
sume that the undercurrent of opposition to existing 
tariff duties will not do any harm. One very stron 

feature of the situation is the further opening up o 

requirements for furnace and mill products, the chief 
of which is vast railway construction requirements 
The shipbuilding interests are in a bad way just now, 
but the trouble is due to bad financial’ management 
and scandalous over-capitalisation. There is no diffi- 
culty about gas shipyards filled with work at 
profitable prices. The requirements for coastwise 
tonnage continue to be urgent. 





PERSONAL.— Messrs. Bryan Donkin and Clench, Limited, 
announce that they have moved their London offices from 
Southwark Park-road, Bermondsey, to Parliament Man- 
sions, Victoria-street, Westminster.—Messrs. Buck and 
Hickman, Limited, of 2 and 4, Whitechapel-road, E., an- 
nounce that they have —_ an office at Atlantic Cham- 

rs, 45, Hope-street, Glasgow, which will be under the 
charge of Mr. J. H. Davey.—The Accumulatoren-Werke 
E. Schulz, of Witten, inform us that they have founded a 
firm in Manchester, to be known as the Accumulator 
Manufacturing Company, which will have the sole right 
to manufacture electrical ae ae ble accumu- 
lators, under the Schulz patents (1900 and later), in Great 
Britain and Ireland. The selling agents are Messrs. Baker, 
Bauer, and Co., 3, Garden-street, Manchester.— Messrs. 
D. Napier and Son, engineers, announce that they have 
moved their offices to their Works at Acton Vale, London, 
The Wheeler Condenser and Engineering Company 
announce that they have removed from Queen Victoria- 
street, and have taken offices at Westinghouse-Building, 
2 and 3, Norfolk-street, Strand, W.C. 
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AUTOMATIC SCREW MACHINES, OPERATING ON CASTINGS. 
CONSTRUCTED BY MESSRS ALFRED HERBERT AND CO., LTD., ENGINEERS, COVENTRY. 
(For Description, see Page 14.) 
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ELECTRIO DRIVING IN WORKSHOPS. 


In three past issues (see pages 763, 795, and 858 
of our last volume) we have republished the paper 
on ‘‘ Applications of Electricity in Engineering and 
Shipbuilding Works,” recently read by Mr. A. D. 
Williamson before the Institution of Electrical En- 
gineers. The subject is full of interest, and it has 
never before been treated so completely and prac- 
tically. Mr. Williamson has had exceptional oppor- 
tunities for acquiring information, and has put it at 
the disposal of the profession in a most generous 
fashion. He is connected with the firm of Messrs. 
Vickers Sons and Maxim, Limited, who have 
erected, in their various works, plant which amounts 
in the aggregate to about 22,500 brake horse-power 
of generators and motors. These works are of very 
different kinds, and deal with many classes of manu- 
facture. There are the steel works at Sheffield, 
the shipbuilding and marine engineering and gun 
works at Barrow-in-Furness, the small-gun works 
at Erith, the motor-car works at Birmingham, and 
the ammunition works in the same city. It is 
scarcely possible that there is any problem in 
machine-shop driving that has not been met with 
in one or other of these diverse factories, and 
successfully solved. It is quite likely that, if the 
work had to be done over again, there might be 
considerable changes ; but that is true of all elec- 
trical installations that are three or four years old. 
Matters proceed so rapidly that what was advanced 
practice soon has to take its station in the second 
rank. Fortunately, Mr. Williamson has put such 
complete information before the world, and has 
been so frank in pointing out in what way it can 
be applied to other conditions, that his paper will 
have a permanent value. 

Great interest attaches to the generating costs, 
as there has been much discussion as to what this 
amounts to in a works. In the Sheffield works 
there are two power-houses-—the north with 640 
kilowatts capacity, and the south with 1325 kilowatts. 
The former is fully loaded, and the latter is partly 
so; the work, however, goes on night and day, so 
that the total output is great. In the north power- 
house the coal costs 9s. 8$d. per ton, and the 
engines do not condense. In the south station the 
coal costs 7s. 24d. per ton, and the engines work 
condensing, with a consequent saving in fuel and 
feed water. Coal and water cost .359d. in the north 
power-house, and .271d. in the south. Wages, stores, 
supervision, and repairs bring these sums up to 
.579d. and .469d. respectively ; while taxes, share 
of general works cost, interest and depreciation, 
make the total costs per unit .716d. and .675d. 
Probably the smaller of these figures represents 
about the low-water mark of generation costs. 


33| With coal at 7s. 24d., with economisers in the 


boiler flues, with condensers, and with running over 
a great part of the 24 hours, there is very little 


35 | scope for further economy. At the Barrow Engine 
gg| Works, with a capacity of 2000 kilowatts in the 


power-house, and an annual output of 3,504,435 
units, the total cost is .97d. In the face of these 
figures, which were compiled by the Works Costs 





Department, one must feel sceptical about the very 


low estimates of the expense of producing electrical 
energy which are sometimes put forward. 

Electric driving involves a large capital outlay. 
The plant and buildings of Vickers’ power-houses 
have cost from 201. to 261. per kilowatt, and, of 
course, that is not the end of the expense. The mains 
involve a large outlay, and to these must be added 
the motors, and the gearing to connect them to the 
machines. As an example of this latter outlay, Mr. 
Williamson considers the cost of driving ten lathes, 
each of 18-in. centres, in three different ways—- 
namely, (1) by a 40 brake horse-power motor, and 
a line shaft 110 ft. long ; (2) by ten 5-brake horse- 
power constant-speed motors, with step cones ; and 
(3) by ten 5~-brake horse-power -variable-speed 
motors mounted on the lathe headstocks without 
belts, The respective outlays are 410/., 5751. and 
6851... The third system is most economical in 
working cost; but when all items are taken into 
account, there is only a favourable balance of 
two pounds annually left. The variable - speed 
motors, however, present many advantages from a 
practical point .of view. They are, of course, 
shunt machines, and are —— by varying 
the field excitation. Messrs. Vickers build them 
of powers from 5 to 30 horse-power, capable of 
running from 259 to 750 revolutions per minute, 
with fixed brushes and without sparking. Such 
a motor is exceedingly convenient for driving 
a planing machine with a quick return stroke. For 
example, a portable vertical planer is-driven by a 5- 
brake horse-power motor, with a range of speed from 
300 to 900 revolutions, the citer being attached 
directly to the machine.. On the cutting stroke the 
motor runs at its slowest speed, and at the end of 
the stroke it reverses automatically. As soon as 
the reversal has occurred, a resistance is auto- 
matically inserted in the field winding, quickly 
raising the speed to 900 revolutions for the return 
stroke. At the end of the quick return stroke, 
immediately before reversal, the field resistance is 
short-circuited, providing a strong field for revers- 
ing in, and the motor reverses and makes its slow- 
cutting stroke. 

The most valuable part of Mr, Williamson’s paper, 
however, consists of the results of actual tests of 
the power required to drive many different kinds 
of machine-tools. This is a subject on which de- 
tailed information was badly required. Many 
figures have been published, but they agreed badly 
among themselves ; and a series extending over a 
wide range, and all compiled by one observer who re- 
garded the matter from a commercial as well as from 
a scientific standpoint, is extremely valuable, and 
will be studied by all who are thinking of adopting 
electric driving. In places these figures are a little 
difficult to understand, owing to discrepancies 
among them ; but that is only to be expected, for 
machines do not always work at their best, and 
provision must be made for dull tools and excep- 
tional material. The general lesson preached by 
the figures is that it pays to drive machine-tools 
hard, and that the power required does not increase 
as rapidly as the output. 

In the discussion which followed the reading of 
the paper, Mr. Williamson fared very well, and there 
was no criticism of any importance. Mr. Mavor 
(Glasgow) referred to the cheap rate at which the 
locomotive produces its power, as compared with 
the electric station, but his assumption of 1000 
horse-power as the output was very excessive, and 
vitiated his figures. The locomotive is, however, a 


very economical prime mover, and those who advo- 


cate the wholesale electrification of railways will do. 
well to keep this inmind. Mr. Mavor also favoured 
the use of low-speed units, and laid stress on the 
necessity of keeping down the surface speed of 
commutators, if they were to work well and-give no 
trouble. He advocated the use of big units, as 
then the switchboard could be abolished, and the 
wages of the switchboard attendant. Mr. D. L. 
Selby Bigge also insisted on the, economy that 
came from the use of large units in the generating 
station. He corroborated the statement that motors 
had been greatly improved of late years, and that 
they did not break down now. Mr. Allen (Bed- 
ford) said he had found that half the power 
was consumed by the tools and the other 
half was used in the shafting, belts, &. He 
had found that a great loss of power occurred in 
driving the countershafts, and consequently he had 
put his cone pulleys on the line shaft, driving them 
with clutches. This alteration saved 25 per cent. 





of the pee in a machine-shop. When machines 
worked overtime, they were driven by a portable 
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motor mounted on wheels. There were other 
speakers, but they did not successfully attack any 
of Mr. Williamson’s statements. 

The question that naturally rises to the lips is, 
What saving is effected by electric driving? It is 
very convenient and handy; but does it reduce 
the cost of working? On this point Mr. Williamson 
offers no very certain answer, because the period of 
introduction of electricity has also been a period 
of great expansion in the works with which he 
is connected, and it is impossible to compare the 
two eras of shaft and electric driving. e says, 
however, that at Barrow an extension of the 
shipyard, approximately equal to 50 per cent. 
in the power taken, marched hand-in-hand with 
the conversion to motor driving. Also, that electric 
lighting was largely extended. The actual result 
was a saving of half the coal bill, with an in- 
crease of over 50 per cent. in output. This is 
not very definite. The fact is that when coal is 
fairly cheap, and a full installation of shafts and 
pulleys exists, much consideration is needed before 
electric driving is adopted, unless pas jar ree 
is to ensue. A saving in the coal bill may 
easily be swamped by the interest and deprecia- 
tion charged against electric machinery. Besides, 
when the capital of a firm is not unlimited, there 
may be ways to spend it that offer a return 
far in excess of what is to be saved on the most 
favourable estimate, in the matter of fuel. In a 
new works, or in a works that is rapidly growing, 
the case is different, of course. But whatever may 
be the economy of electric driving, the fact remains 
that its chief advantages are of a kind which 
cannot be stated in figures. The saving of coal, 
although not to be despised, will never make the 
fortune of a works. The great advantages attend- 
ing electric driving depend in the main on its im- 
mense flexibility, and in the power it affords to the 
manager to arrange his works and his tools in the 
way that suits him best. He has no longer to keep 
all his tools parallel with his line shaft; he has 
not to hamper the operations of his cranes by a 
confusion of belts. e can apply power just how 
and where he likes. Instead of having to call up 
half-a-dozen labourers for any job that only occurs 
occasionally, he can instal a small motor, and 
reduce his weekly wages bill by an amount that 
soon wipes out the outlay. For travelling cranes 
the benefits are patent; the disadvantages of 
flying ropes and square shafts are gross and 
palpable. [Electricity is a handy and obedient 
servant, never in the way and never out of the 
way. A motor only needs a pair of wires to con- 
nect it with the source of power, and is ready 
for action on the turning of a switch. It has a 
wide range of speed, and is as obedient as a wife— 
according to the marriage service. Such virtues 
are difficult to express in figures, but they are real, 
and once met with they are sure of appreciation. 
Hence it comes that when electric driving is intro- 
duced into a works, it makes rapid progress, and is 
never abandoned. 








THE TURBINE T.-S. CHANNEL 
STEAMER “THE QUEEN.” 

Tne placing of the first screw steamer, the pro- 
pellers of which are driven by Parsons steam 
turbines, on regular passenger service in the 
English Channel on Sunday last, is an event of 
historical importance, apart altogether from the en- 
ineering interest which the new vessel is exciting. 
t is true that two vessels, similarly propelled; have 
been in use onthe Firth of Clyde, the one for two 
years, and the other for rather more than a year, 
and many engineers have travelled north with a 
view of observing the general effect of the new 
machinery ; but this third steamer, plying upon 
the most frequented Channel route, is bound 
to increase, if that were possible, the interest 
in the steam turbine «is a marine pe sar 
and her success in manoeuvring, her regularity 
in speed, economy in coal consumption, and 
general popularity from the point of view of 
timid passengers, will materially influence the 


future of this means of driving steamers. A trial | 


trip was made on Saturday last, with a large number 
of engineers, representing almost every important 


steamship company in this country, and several on 
the Continent; but the weather was much too 
fine to afford any test of seaworthiness, or of capa- 
bilities in getting in and out of harbour. 
signed s 
this has 


The de- 








vessel has been subjected. Over the measured dis- 
tance on the Clyde the mean speed was 21.76 knots ; 
on the run from Folkestone to Dover on Saturday, 
the speed was just under 22 knots; and on the 
return trip, about 21 knots, with a strong cur- 
rent running against the ship. On a_ special 
run last week, we understand that the dis- 
tance between Dover and Calais was easily tra- 
versed under the hour, a performance which has 
rarely been attained, and then only in a few 
seconds less than the hour, by the existing paddle 
steamers. These speeds have been realised on the 
Queen with closed stokeholds, and an air-pressure 
of nearly ? in. ; but that is quite an ordinary con- 
dition in short, high-speed Channel steamers when 
exceeding 20 knots. 

In the Queen there are three shafts, each with a 
single propeller, experience having shown that this 
is a better arrangement, alike as regards speed, 
vibration, and facility in manceuvring, than with 
the earlier arrangement of fitting two propellers to 
the side shafts. The centre shaft is driven by the 
high-pressure turbine, and on each of the two side 
shafts there is a low-pressure turbine. The steam, 
which has an initial pressure of 150 lb. per square 
inch, expands about five-fold in the high-pressure 
turbine ; while in the low-pressure turbine, where 
the mean pressure is, as a rule, about 12 lb., 
there is twenty -. five - fold expansion, so that 
the total ratio is 1 : 125, and a very good vacuum is 
easily maintained. The shafts, which are on a 
slight declivity from the turbines to the screws, 
are driven, the centre shaft at about 500 revolu- 
tions and the two side-shafts at from 50 to 60 
revolutions more, for steaming ahead. The ship 
is driven astern by the use of two stern turbines, 
fitted one on each side shaft, within a casing abaft 
of the low-pressure ahead turbine. The steam 
passes direct from the boilers into a lead, on which 
a special slide-valve is fitted, so that, in manceuvr- 
ing, the live steam may be passed at once into the 
low-pressure turbines for going ahead, or into the 
rear turbines for going astern. During such time 
the centre shaft, with the high-pressure turbine, is 
running idle. This arrangement has been found 
to work most satisfactorily; the speed, on an 
extended run, averaging 13 knots. The vessel, 
when steaming ahead at 19 knots, was, during the 
Clyde trials, brought to a dead stop in 1 minute 
7 seconds, the distance travelled being equal to about 
2} times the length of the ship. There is a con- 
denser in each wing of the ship—t.e., outside the 
low-pressure turbines. The air and centrifugal 
pumps for each condenser are worked from one 
steam-engine, the air-pump by a lever from the 
crosshead of one of the motions, and the centri- 
fugal, as usual, from the shaft. The air-pumps 
discharge the condensed water into a float-tank, 
from which two Weir pumps supply the boilers. 
There are two double and two single-ended boilers. 

The steamer, which has been built by Messrs. 
Denny, of Dumbarton, has a length of 310 ft., a 
moulded breadth of 40 ft., and a depth of 25 ft. 
There are three decks running fore and aft, with a 
promenade deck carried above the moulded struc- 
ture, and extending over nearly two-thirds of the 
ship. The first-class passenger accommodation is 
in the forward part, where there is no vibration at 
all. On the lower deck there is a sleeping saloon 
for gentlemen, and a restaurant, seating fifty pas- 
sengers. On the main deck there is the ladies’ 
accommodation. On the upper deck, or awning 
deck, as it is called, there is a smoking-room, to- 
gether witha large number of special -cabins, while 
the promenade space on this deck is sheltered by 
the upper promenade deck. This latter is of great 
area, and is sure to be much frequented, especially 
in fine weather. 








MACHINE-MADE STOCK BRICKS. 

Tue London stock brick has long enjoyed a high 
reputation for its strength and durability, though 
its colour, it must be admitted, is of the ugliest. 
Hitherto it has always been made by hand, being 
moulded out of washed clay, with which, in some 
cases, chalk is mixed, whilst a certain amount of 
“firing,” consisting of cinders from London 
dust-heaps, is always added. The washed clay is 
delivered into ‘‘ backs ” in the form of slurry ; the 
water gradually drains away, leaving a deposit of 
soft clay some 3 ft. to 4 ft. thick, above which is 
then added about 6 in. of the firing above-men- 


ed was, we understand, 21 knots, and | tioned. The contentsof the ‘‘ back,” whenconsidered 
en realised on all the tests to which the|in proper condition, are carted away, to be moulded 





into bricks. As stated, this is generally accom- 
plished by hand, and the bricks are then dried in 
the air for a period of about three weeks, after 
which they are burnt in clamps, the time taken 
being about a fortnight. 

This mode of manufacture is now threatened 
with supersession ; a new system, by which the 
amount of labour required is greatly reduced, and 
the time of drying and firing cut down to four days 
only, is now in operation at the works of Messrs. 
Eastwood and Co., at Conyers, near Sittingbourne. 
The plastic clay from the ‘‘ backs” is moulded into 
bricks by a machine, which turns out a batch of six 
at atime. As delivered from the machine the clay, 
owing to its plasticity, extends above the upper 
surface of the mould; but this superfluous matter is 
cleaned off with a strickle, which leaves a surface 
specially fitted for mortar to hold well to. After 
moulding, the bricks are piled by hand, to the 
number of 192, on drying frames of iron, being 
arranged so as to leave ample air spaces round each. 
These frames, being mounted on wheels, are easily 
pushed along rails into a drying tunnel, which is 
heated in part by exhaust steam from the engines 
used at the field, and in part by a small furnace. 
The heating agent, whether steam or hot gases, 
does not come in contact with the bricks, but passes 
through pipes lining the wall of the drying tunnel. 
At the entrance to the tunnel the temperature is 
about 80 deg. Fahr., and at the other end about 
250 deg. Fahr. An exhaust fan draws air from 
the hottest end of the tunnel, and this is then 
caused to heat, by means of pipes, the entrance 
end of the tunnel before being finally discharged 
into the atmosphere. The process of drying takes 
24 hours, and during this time the brick shrinks 
from 9§ in. long down to about 9} in. 

On leaving the tunnel the bricks are piled by 
hand on iron bogies, which hold about 3000 
bricks each. The decks of these bogies are covered 
with about 9 in. of firebrick, and they make 
a practically air-tight joint with the side walls of 
the kiln, through which they are gradually pushed. 
Openings in the roof of the kiln are provided at 
frequent intervals. Through those first met with, 
sand is showered down on top of the bricks and 
the bogie, and serves to lute up any joints left 
between the bogie and its predecessor, or between 
it and the walls of the kiln. As the bogie is forced 
forward, by others being pushed in behind it, it 
gradually enters hotter and hotter portions of the 
kiln, and as it approaches this region coal is fired 
on to it through the roof openings mentioned. On 
leaving the hottest part of the kiln the bogie is gradu- 
ally cooled off, and when it reaches the far end of the 
kiln the bricks are cold enough to be handled. The 
time taken to traverse the kiln is three days. ° It is 
claimed that an unusually large percentage are 
‘* stocks,” the ‘‘roughs,” ‘‘grizzles,” and ‘‘ place 
bricks” being sometimes under 15 per cent. The 
brick thus made is claimed to be fully equal in the 
matter of weather resistance to the best hand-made 
clamp-fired stocks, whilst 60 per cent. stronger. It 
is in the matter of ‘‘ weathering” that many bricks 
made by the semi-dry process fail, marked ‘‘scaling ” 
being frequently noticeable in ordinary pressed 
bricks after they have been a few years exposed to 
the elements. 








THE LATE MR. WILLIAM FOULIS. 

WE regret to record the death of Mr. William 
Foulis, M. Inst. C.E., chief engineer and manager 
of the Glasgow Gas Works, and recently President 
of the Institution of Engineers and Shipbuilders 
in Scotland. Mr. Foulis was sixty-five years of 
age at his death, and he held his post in connec- 
tion with the gas supply of the City of Glasgow 
ever since it was created, in the year 1869. In that 
year the Glasgow Gas Commissioners came into 
being by Parliamentary authority, and replaced two 
bodies of directors, representing the old and the 
new gas companies, the first of which dates back to 
the year 1818 or thereabout, and the latter from 
one of the ‘forties. He was therefore almost, if 
not quite, the oldest servant of the Glasgow Cor- 
poration. 

Mr. Foulis was born in the city of St. Andrews, 
where his father at the time was the manager of 
the gas works. In 1850 his father left the ‘little 
grey city” for Paisley, the gas works of which 
had been put under his charge. Two years later 
the school days of his son William came to a 
close, and the youth was entered as an apprentice 





in the engineering works of Messrs. Craig, Ful- 
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lerton, and Co., Paisley, a famous engineering 
firm, now known as Messrs. Fullerton, Hodgart, 
and Barclay. Shortly after the close of his ap- 
| age -oerecg he entered the service of the late 

r. Walter Montgomerie Neilson (son of James 
Beaumont Neilson, inventor of the hot-blast ap- 
plied to iron-smelting, and the first manager of 
the Glasgow Gas Works), the originator of the 
firm of Messrs. Neilson, Reid, and Co., of the 
Hyde Park Locomotive Works. 

The subject of this sketch later secured an ap- 
pointment from Mr. George Croll, of London, 
one of the foremost gas engineers of his time. 
It was to proceed to the Mediterranean to super- 
intend, for the Mediterranean and Malta Gas Com- 
pany, the erection of gas works at Malta and 
several other places on the shores of the great 
inland sea. The Glasgow gas-engineering firm of 
Messrs. Robert Laidlaw and Son had much to do 
with the supplying of materials for those gas works ; 
and ever since there has been a close and intimate 
connection between Mr. Foulis and the Laidlaw 
firm. 

On his return to Scotland, after the lapse of a 
few years, Mr. Foulis entered into business with 
Mr. W. R. Copland, under the title of ‘‘ Copland 
and Foulis, Civil and Gas Engineers,” their place 
of business being in West Regent-street, in the 
very same place where Mr. Copland still carries on 
his very extensive business as a water-engineer. 

When Mr. Foulis’s appointment as gas manager 
to the Corporation of Glasgow was completed, he set 
about his duties with characteristic vigour. He 
was not content, or did not long remain content, 
with the ‘“‘use and wont” that prevailed at that 
time in gas-making. Taking, for example, the heat 
regenerative system of Dr. C. W. (subsequently Sir 
William) Siemens, F.R.S., Mr. Foulis induced that 
gentleman to co-operate with him in adapting the 
regenerative furnace to the carbonisation of coal. 
Somewhere about twenty-five or thirty years ago 
Dr. Siemens made many pilgrimages to the Dal- 
marnock Gas Works, Glasgow, which were built 
by Mr. Hugh Bartholomew, who was the first 
and only manager of the new gas works pre- 
viously referred to, and intimately associated with 
Dr. James Young, F.R.S. The joint endeavours 
of Dr. Siemens and Mr. Foulis to adapt the heat- 
regenerative system of the former to the carbonis- 
ing of gas coals in gas retorts were laboured at 
most zealously, and the adaptation eventually turned 
out a complete success—so complete, indeed, that 
within the past twenty or twenty-five years the 
system has been adopted by gas engineers and 
managers in all parts of the world (see ENGINEERING, 
vol. xxxv., page 35). For a time Dalmarnock was 
the very Mecca of gas managers from many places, 
and especially from America. 

Another of Mr. Foulis’s innovations was a stok- 
ing machine, one by means of which the raw coal 
is charged into the retorts, and the coke that is 
left, after it has given off its gas, is withdrawn. 
The making of such a machine was long a hobby 
with Mr. Foulis ; indeed, he tried his hand at one 
before he went in for the use of gaseous fuel in 
heating the retorts for the carbonising of gas coal, 
and he had one working at the Dawsholm Gas 
Works, which he designed and built for the Glas- 
gow Corporation on ground acquired at Maryhill, 
on the banks of the Kelvin, in Dumbartonshire. The 
saving effected by No. 2 machine is put down at 1s. 
per.ton. In the preparation of this machine, how- 
ever, Mr. Foulis was largely aided by its makers, 
Sir William Arrol and Co., the builders of the 
Forth Bridge and many other great engineering 
works, and it accordingly bears the title of the 
Arrol and Foulis Stoking Machine. It was illus- 
trated by us on pages 172, 173, and 232 of our 
sixtieth volume, and is employed, it need scarcely 
be said, in the Glasgow Gas Works, as well as in 
many similar works at home and abroad. 

When Mr. Foulis became the Corporation gas 
engineer for Glasgow he had two works in actual 
use—the Dalmarnock Works and the Tradeston 
Works on the south side of the city, and the Par- 
tick Works. The one last named was soon given 
up, and the ground was let or feued for the 
erection of engineering and other works. Soon 
after he entered upon his municipal duties as the 
gas engineer, he designed and built the Dawsholm 
Works, which were very extensive, on the banks 
of the Kelvin, at Maryhill (see ENGINEERING, 
vol. lx., pages 107, 153, 170, and 231). They were 
the subject of many successful experiments, and 
were greatly enlarged. There was another works 


at the Townhead, but it was before Mr. Foulis’s 
time, and need not be considered, except to say 
that it was the first works in Glasgow at which 
gas was made for sale. 

Mr. Foulis very early joined the Institution of 
Civil Engineers, but he never contributed an 

pers to its meetings. He also joined the Nort 

ritish Association of Gas Managers, over which 
he presided in the year 1874, when he delivered a 
very instructive address, as he also did some years 
since, when he was president of the British Associa- 
tion of Gas Managers, the meeting being held at 
Glasgow. Mr. Foulis likewise delivered the presi- 
dential address to the Institution of Gas Engineers 
a few years ago. 

But the association in which Mr. Foulis took the 
deepest interest was the Institution of Engineers 
and Shipbuilders in Scotland, over which he pre- 
sided for the past two sessions. The address which 
he delivered on taking the chair was a highly able 
and interesting production. 

Mr. Foulis was never a strong man ; but he held 
out, and rarely gave way. Quite recently he visited 
London, and took part in the Conference held by 
the Institution of Civil Engineers, giving special 
attention to the Gas Section. He has left a widow 
and one son, who has just finished his apprenticeship 
as an engineer, which he served with Messrs. A. 
and J. Inglis. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from vol. lxxv., page 865.) 

In our last issue we gave an account of the 
opening proceedings of the Institution of Naval 
Architects, which was held in Ireland, commencing 
at Belfast on Tuesday, June 23, under the presi- 
dency of the Earl of Glasgow. 


CruIsERS WITH Hovusinc PROPELLERS. 


Continuing our report of the first day’s sitting, 
the paper following that of Mr. Tennyson d’Eyn- 
court, the discussion upon which we dealt with last 
week, was one by Mr. James Hamilton, of Glasgow, 
on ‘Mercantile Cruisers Fitted with Housing 
Propellers.” This paper we print in full on page 14 
of the present issue. 

The discussion was opened by Mr. Leslie Denny, 
who said that he was of opinion that Atlantic liners 
of the type referred to by the author would have to 
run 25 knots to meet passengers’ requirements. 
He would suggest, however, that if the problem of 
lower speeds had to be solved, would it not be 
better to fit engines that could be worked as 
quadruple or triple-expansion engines, in accord- 
ance with the speed to be made. There would be 
something less than the maximum economy in this 
way, but the question was whether the loss would 
be so great as that following the altered shape of 
the vessels, as proposed by the author. 

Mr. C. A. Parsons agreed with Mr. Leslie Denny 
that the problem raised by the author turned on a 
question of the relative loss by two methods. It 
wa3 a problem that he had had to settle in regard 
to turbines, and he thought that probably the 
most economical way would be to have a turbine 
engine for the central propeller. The true facts, 
however, could only be ascertained by careful tank 
experiments. 

Professor J. H. Biles said that the subject dis- 
cussed in the paper that had just been read was 
closely related to the problem of mercantile cruisers. 
A committee upon this question, of which he 
had been a member, had been lately sitting. 
Mr. Hamilton had selected his figures from their 
report, but it ought to be pointed out that those 
figures were not intended to be used in the way 
that the author had applied them in his paper. 
The problem the author wished to solve was to 
produce a ship which in war time would have 
a higher speed than in peace, without an undue 
sacrifice of mercantile qualities; but that was 
not the question before the committee. Mr. 
Hamilton had proposed a 22-knot service for 
mercantile purposes, and 25 knots for war time. 
He reckoned by this to save 50,0001. or 60,000/. a 
year in the mercantile service, as compared with 
what would be needed if the ships were always 
to run full speed. It would appear, therefore, 
that if Parliament were willing to vote an extra 
50,0007. or 60,0001. a year, the vessels might 
run at any time at 25 knots, and thus obviate 





the alteration in structure suggested by the 





author. There were, however, in many parts of 
the world vessels trading at 14 knots as a paying 
speed. But the Government would be very glad, 
in case of war, to get such vessels if they could 
do 20 knots. It was here that Mr. Hamilton’s 
proposal would come in. It might be noted that 
the weight per indicated horse-power was less with 
three screws than with two. The speaker thought 
the method suggested by the author was mechani- 
cally sound, and might be applied to existing three- 
screw warships in time of peace. The resistances 
due to the modifications of the hull suggested by 
the author would be small. 

Mr. De Rusett questioned the need for making 
special structural provision for reducing the speed 
of a subsidised Atlantic liner from 25 knots to 22 
knots when she will have to face the immediate 
competition of the Germans, who have already two 
boats capable of steaming 22 knots an hour and 
even more. But presuming that the object was a 
desirable one, would not the shortened after body 
and abrupt termination of the lower lines shown on 
the model perceptibly affect the speed ? He thought 
it would, as in hi h-speed vessels even the abrupt 
ending of the spherical boss of a twin screw has 
to be avoided by tapering it away to a cone; but a 
few model experiments would soon set this question 
at rest. He further asked if the screws shown on 
the model and diagrams were sufficiently large in 
diameter for the power proposed—viz., about 19,000 
for each engine—as by their apparent relation to 
the breadth of the model at the quarters (espe- 
cially as the screws do not overlap), he judged them 
to be insufficient. He asked this question as he 
thought it would considerably affect the treatment 
of the after lines, as the fulness necessary for hous- 
ing the centre propeller would cause the wing pro- 
_ to be placed so far apart as to extend 

yond the breadth of the vessel to a degree greater 
than is desirable for protective reasons. If it were 
really advisable to house the centre propeller as 
suggested by the author, would it not be better 
to fit it with two blades instead of four, and place 
them vertically when required to be housed? If 
the vessel is intended for Atlantic service, the power 
seems to be small for a speed of 25 knots, especially 
as the vessel will have to be of quite phenomenal 
dimensions to carry coal, passengers, and baggage 
for such a long and speedy voyage. 

Mr. F. Marshall said that the question of high 
speed in war time, and low speed in peace, was 
one which had to be faced in vessels of the Russian 
Volunteer fleet, of which his firm had built several. 
The last vessel they had constructed had six-cy- 
linder engines, so arranged that half the cylinders 
could be cut out at will, and thus form a complete 
triple-expansion engine. In this way the disadvan- 
tage of unequal wearing of bearings, which would 
throw the shafting out of line, was got over ; for it 
was possible to put any cylinders in operation, as 
required, and all bearings could be worked down 
together. In this way they had effected a very large 
saving in coal. The vessels would steam 20 knots, 
and worked at 13 knots as economically as cargo 
boats. The arrangement had been designed by the 
late Mr. Sandison. By its introduction they had 
saved 25 per cent. in the coal bill. 

Mr. J. Corry referred to the use of four sets of 
cylinders in two pairs, one set being behind the 
other, only two sets being used at half speed. Mr. 
Hamilton had spoken of the need of tests, and this 
had suggested the desirability of constructing the 
eg eR tank which had been spoken of. 

r. Cleghorn said that, as an engineer, he thought 
it would be better to put the ship in dock and take 
off the third propeller. The long cone shown by 
the author in his illustrations could be fitted on 
the end when the propeller was off, so as to 
reduce resistance, 

Mr. Maxton had made experiments to reduce the 
power of the engine by transforming a double-actin 
engine into a single-acting engine, and had foun 
in this. way that he could get satisfactory economy 
with half power and with full power. The resistance 
due to eddy-making in the device suggested by the 
author had to be considered, and he would ask how 
this compared with the resistance of a free revolving 
propeller. Another objection he had to the author’s 
propellers was the breadth of the screw aperture, 
which had the effect of shortening the lines of the 
vessel. - 

Mr. James Hamilton, in replying to the discus- 
sion, said that it had been pointed out that 22 knots 
would not satisfy the passengers ; but it was because 
the public were not prepared to pay for the service of 
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25 knots, which the Government required, that the 
committee referred to had recommended the pay- 
ment of these large subsidies. It was the fact that 
the demands of the Government were in advance 
of those of the public that led to the need for 
expenditure of public money in subsidies. No 
doubt it was desirable for England to get back the 
‘*blue ribbon” of the Atlantic, and ships would 
be built for that purpose; but, when we had 
obtained that trophy, it would still be necessary to 
have other ships in which such a high speed for 
mercantile purposes would not be required, although 
swift steaming would be just as necessary for war 
purposes. It would be then that his arrangement 
would come in. Tank experiments were valuable 
for many purposes ; but experience had shown that 
when they were ee to propellers they were 
not very reliable. It had been pointed out that 
energy would be lost in diverting the water which 
passed across the propeller blade when the screw was 
in a housed position, but if Froude’s diagram were 
applied to this question, it would be found that 
some of the energy spent in deflecting the water 
might be recovered. He could not conceive of a 
better arrangement than twin ordinary engines and 
a screw turbine in the middle, the propeller being 
housed as he proposed. He did not see that the 
Admiralty could have interest in what was done 
in time of peace so long as the speed of the ship 
was what was needed when she was required for 
military purposes ; and therefore he failed to see 
why the Admiralty should pay 50,0001. or 60,0001. 
a year for peace purposes, as proposed by Professor 
Biles.. In regard to the six-cylinder arrangement 
referred to by Mr. Marshall, no doubt stopping 
-some of the cylinders saved coal, and might ac- 
count, as Mr. Marshall had said, for 25 per cent. 
greater economy. The part of the engine not in 
use had, however, to be uncoupled, and there was 
the disadvantage that there was only one engine, 
and that might be destroyed by a single shot ; 
three engines were better than two, strategically. 
It had been found that the drag of a propeller 
with the ship steaming at 15 knots was equal to 
600 horse-power ; with 22 knots speed there would 
be a very large waste of energy. 

The sitting was then adjourned until the follow- 
ing day. ; 

ENTERTAINMENTS AND EXCURSIONS. 


Members then proceeded to the Exhibition Hall, 
where a luncheon was given by the Lord Mayor of 
Belfast. About 200 members of the Institution 
attended, whilst the local guests of the Lord Mayor 
numbered about as many more. The hall was very 
prettily decorated, and a pleasant hour was spent 
enjoying the hospitality of Sir Daniel Dixon. 

After luncheon a somewhat hasty visit was paid 
to the shipyard and marine-engine works of 
Messrs. Workman, Clark, and Co., members being 
taken down in carriages kindly provided for their 
use. 

From Messrs. Workman and Clark’s yard mem- 
bers embarked on board the steamship Magic, 
which had been lent by the Belfast Steamship 
Company, to make a trip down Belfast Lough. 
The weather was fine, and a large number of mem- 
bers and their friends enjoyed the run down this 
picturesque inlet of the sea. 

In the evening Sir James Musgrave, Chairman of 
the Belfast Harbour Commissioners, gave a recep- 
tion in the harbour cflices in Corporation-square. 
Again a large number: of members and _ their 
friends, and other guests of the Commissioners, 
attended, and the day was brought to a close in a 
very pleasant manner. 


Cross-CHANNEL STEAMERS. 


On the second day of the meeting, Wednesday, 
June 24, members met again in Queen’s College, 
under the presidency of Lord Glasgow, when the 
first paper taken was on ‘‘Cross-Channel Steamers, ” 
the author being Professor J. H. Biles. This paper 
was accompanied by very numerous illustrations, 
which the demands upon our space will not permit 
us to reproduce. We intend, however, to print the 

per itself in full in our next issue, and we may 
therefore at path pee to the discussion. 

This was opened by Mr. H. H. West, who said 
that the author had dealt with the question of ton- 

e, but that was a matter upon which he would 
rather reserve his remarks, as another paper, ex- 
clusively designed to bring forward that question, 


was about to be read. The author stated that with 
most cross-Channel steamers the lines were designed 





for swiftness, that being the chief consideration. It 
might be true of the south, the speaker said, but did 
not apply to the Irish trade, in which cargo-carrying 
was a very necessary feature. Still, it would be 
convenient for their present purpose to look at the 
matter from the point of view of the passenger 
rather than the freighter. One of the most 
important elements of success for passenger- 
carrying vessels making long cross-Channel pas- 
sages was sleeping accommodation, and Mr. West 
strongly emphasised the need for giving a separate 
room to each passenger. Such a course would be 
very much easier in the present day than it was in 
the past, as artificial ventilation and lighting had 
been carried to such perfection that it was possible 
to utilise parts of the ship that were not available 
in old times; in fact, there was no reason why 
passengers should not sleep on the keelson if the 
ship were properly ventilated and lit. Referring to 
the diagram in Professor Biles’s paper, he would ask 
the length of the righting arm at the point where the 
stability was cut-down, as shown on the curve. As 
would be seen, the stability was different on two sides 
of the ship, owing to superstructures, the difference 
between open gangways and enclosed spaces affect- 
ing the righting value. The enclosure for the 
boiler space, which was carried up, was also of con- 
sequence in this ‘respect. In passenger vessels of 
this nature, openings at the side by which water 
could get to the deck were almost essential, and, 
this being the case, he would point out the need 
of subdivision by bulkheads. The low freeboard 
affected the reserve of buoyancy, a fact which made 
it the more necessary that the ship should not 
sink though successive compartments were filled 
with water. He would ask the author whether he 
had taken into consideration in his calculations the 
displacement of water by cargo, and, if so, what 
coefficient he had used. It was also stated by 
the author that forced draught was general in cases 
of high speed for Channel steamers, but, with a 
great number of these vessels the air pressure was 
of small moment. Coal economy was of great 
importance, as the time expended in getting up 
steam, added to the time the fires were alight at the 
end of the voyage, was considerable, compared with 
the period of steaming on short runs. For this 
reason the coal consumption should not be com- 
pared to that of other types of vessels running 
under different conditions. 

Mr. Leslie Denny said that one point was made 
clear in the paper; and that was, the unsatisfactory 
state of the tonnage question. We saw how 
often ships of 1800 to 2000 tons gross might be 
brought down to 200 or 300 tons net; this 
feature led to unseaworthiness, and some altera- 
tion of the tonnage laws was necessary. It affected 
the Channel boats, and also new cargo oats of the 
sheltered-deck type, in which the hatches were 
made half the width of the vessel, and were 
fitted without coamings, in order to get better 
tonnage measurement. He hoped that many tur- 
bine steamers would be running before the next 
paper was read, and that would considerably modify 
the situation. Mr. Parsons had achieved results 
with his steam turbine which were more successful 
than had been hoped for by the most sanguine of 
his supporters. 

Captain Jackson said he wished to speak as a 
seaman, and did not pretend to pose as a naval 
architect, but for the last eighteen years he had 
been intimately connected with the production of 
cross-Channel steamers. It was only by practical 
men and shipbuilders that satisfactory results could 
be reached, and he felt certain that speed at sea, 
and not tonnage measurement, was the first con- 
sideration of those who designed such vessels. 
The author had said that forced draught was used 
in these steamers, but the speaker would point out 
that it was not what could fairly be called ‘‘ forced 
draught,” but what was very properly termed 
‘“‘assisted draught,” that was used. The fans 
were kept running, but stokeholds were not 
closed up, unless occasionally a special effort were 
needed to make a spurt or to achieve unusual 
results; they had found excellent effects from 
working with open stokeholds in this way. It had 
been stated in the paper that scantlings had been 
safely reduced, but the speaker would point out 
that in considering this matter the circumstances 
governing each service should dictate the construc- 
tion. It was said in regard to the steamers which came 
under his charge that they had excessive scantling ; 
but they had to carry cargo, and they had also to 
take the ground every day. They had found the 


stronger ship pay well. The first twin screw vessel 
built by his company was now eleven years old, 
and there was not the slightest sign of it wearing 
out yet. Light scantlings might be very well for 
vessels that were always water-borne, but taking 
the ground was a very different consideration. 

The Hon. J. Burns said there was one point to 
which he would make reference, although it was 
not a scientific question and the author had not 
alluded to it. Some of those owning cross-Channel 
boats were shipowners who had to face the com- 
petition of the railway companies. The boat 
companies naturally had to make a_ profit out of 
their vessels, but the railway companies might live 
on their land traffic, even if the boats were 
not a paying venture. In trading from Ireland it 
was necessary to carry cattle, whilst on the return 
journey from England deadweight cargo had to be 
taken. Although great improvements had been 
made in ventilation, dealers still preferred to have 
live-stock on the upper deck, and this affected the 
consideration of stability. 

Mr. C. A. Parsons said the limit of speed for 
cross-Channel boats might now be taken as 21 to 22 
knots. This was reached with shell boilers ; but 
if higher speeds were needed, water-tube boilers 
would become a necessity. Professor Biles had 
stated that ships with water-tube boilers had to be 
laid off forrepairs ; he would like to have details on 
this point. Some years ago he had looked into the 
question of applying water-tube boilers to cross- 
Channel boats, and found that the Board of Trade 
requirements were such that a vessel would have 
to be laid off for examination every week. This 
was a very onerous condition, and interfered with 
the introduction of the water-tube boiler. 

Professor Biles, in replying to the discussion, 
said that his tables were not quite complete, though 
they were intended to form a useful part of his con- 
tribution. He would make some additions before 
the paper was printed, so that it might go into the 
Transactions in a more satisfactory form. In reply 
to Mr. West, the length of the ordinate indicating 
the righting arm was ;'; ft. The stability of these 
vessels was such that they had been running for 
several years in all kinds of weather; that was 
a practical test that ought to allay any fears on the 
part of the public. The deckhouses were taken into 
consideration in calculating the curve. No doubt 
doors were necessary in passenger vessels, but 
there were openings in decks which might with 
advantage be closed, and the tonnage laws 
were responsible for this defect. He had taken 
into account the water-excluding properties of 
cargo, but he could not say exactly what co- 
efficients were used ; these would be added to the 
paper. Captain Jackson’s vessels were known 
everywhere for strength, and that was, of course, 
due to the fact that they had to take the ground. 
That question was, however, apart from sea stresses ; 
but grounding alone was not a bar to light scant- 
lings. Some of the vessels used in the south 
grounded every tide. If heavy cargo were on board, 
of course special strength was necessary. It was 
possible to make vessels safer by additional bulk- 
heads, and also by closing the openings. He 
would add to his paper some details as to cattle- 
carrying capacity. 


REGISTERED TONNAGE. 


A paper by Mr. James Maxton, on ‘‘ Registered 
Tonnages, and their Relation to Fiscal Charges and 
Design,” was next read. This also we shall print 
in full shortly. 4 

The discussion on this paper was opened by 
Mons. V. Daymard, who said that the difficulties 
surrounding the reform of the rules for the regula- 
tion of tonnage were well known to many members 
of the Institution, particularly to those who had 
had an opportunity of studying the minutes of the 
Committee, appointed at Constantinople in 1873, to 
discuss the basis of the duties to be levied by the 
Suez Canal Company, and also the Proceedings and 
Report of the British Royal Commission appointed 
in 1881. Any radical change, the speaker thought, 
was a to so many objections that a number 
of people would prefer the acknowledged incon- 








veniences of the existing system. That, however, 
was not his view, and he felt particularly indebted 
to Mr. Maxton for the interesting paper he had 
just read. The speaker had already dealt with the 
subject before thé Institution, on the occasion of 
the Paris meeting in 1895; otherwise he would 
have preferred to adopt the réle of listener. At 
the time referred to, he had quoted some striking 
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anomalies and irregularities arising (1) from the 
complicated rules concerning allowances, and (2) 
the arbitrary manner of calculating internal capa- 
cities—the external volume, on the contrary, re- 
presenting something precisely defined. He had 
suggested the total external volume of the ship as 
the basis of a general agreement, and he had also 
met the alleged difficulty of finding out what this 
volume was. But Mr. Maxton had suggested a 
basis that was even simpler—namely, the parallelo- 
pipedon’ of the immersed body. With a slight 
change ‘in the manner of measuring the length, the 
speaker considered the proposal better than the 
present rules, the inconveniences of the latter 
having grown during the past eight years. He 
pointed out that the parallelopipedon system (with 
constant coefticient) had long been used in France, 
and added that it would possibly be of interest 
to the author, and members generally, to know 
that in the Act of Concession from the Columbian 
Government to Navy-Lieutenant Wyte Bonaparte 
for the cutting of the Panama Canal—a concession 
which was subsequently restored to the Panama 
Canal Company, and was lately given to the United 
States Government—it was expressly stipulated 
that for levying dues on ships passing through the 
Canal the basis was to be the parallelopipedon, as 
advocated by Mr. Maxton. e also regarded as 
better than the existing system the use of the total 
displacement at the load line, or else the difference of 
displacement between light and load line—that was 
to say, dead weight. But he felt, nevertheless, that 
these three methods did not solve the problem so 
well as his proposal of 1895, either as he formulated 
it, or with the amendment—to which he had no 
objection — suggested last year by Mr. Albert 
Isakson, at the Maritime Congress at Copenhagen. 
Mr. Isakson’s amendment consisted of a proposal 
to take into account the total external volume only 
up to the deck immediately above the load 
line, allowing but a portion of the value (say 
one-half) of the parts above that deck. There 
were, of course, objections to all the methods ; 
such, for instance, as might be raised by special 
interests, or by those concerned in promoting the 
construction of certain types of vessels, like the 
tug-boats or fast packet-boats. But he thought 
that all difficulties would be best overcome by the 
adoption of the general principle of graduating the 
dues for the different types of ships. Harbour 
trustees could thus suppress or largely reduce 
the dues on tugs; and in respect to liners, the 
British Government could establish a rule giving 
them a big tonnage, which would only be in con- 
formity with the facts. They could then determine 
that the light dues for such ships should be reduced 
to one-half or one-third, and direct the corpora- 
tions empowered to levy taxes to make such reduc- 
tions on the normal duties that the payments 
would remain much the same as now. He con- 
cluded by saying that, after the tonnage of vessels 
had been calculated in the same manner for all, 
then the necessary differences of treatment would 
be more easily arrived at by different rates for 
various types of ships than they are by the present 
system. 

The next speaker was Mr. H. H. West, who 
said that Professor Biles had expressed an opinion 
with which he, the speaker, agreed—that there was 
no hope of material change in the tonnage laws 
which the harbour authorities had adopted. The 
question was one of an international character, and 
therefore created difficulty. In listening to the 

aper by Mr. Giles the day before, in which 
Belfast Harbour was described, he was struck by 
the economy with which money had been laid out 
in the harbour works, and the satisfactory revenue 
return. He thought that if Belfast could prosper 
in the way that it had done, other ports might be in 
a like condition, and possibly, such being the case, 
the harbour authorities might give some considera- 
tion to the matter of reducing dues. The question 
really was, What should be paid for services ren- 
dered ? The harbour authorities had nothing to do 
with the profit that the shipowner made. The matter 
should be looked at from the point of view of the cost 
that a ship entailed on the harbour. That would be 
proportional to the depth of water at the quays and 
of the channels approaching the harbour. Another 
element was quay space, and that should be pro- 
portionate to the length of the ship. He did not look 
upon breadth as an important factor. No 


doubt dock entrances were expensive things, but 
it made no very great difference if they were 


in calculating tonnage was open to the objection 
that if one factor were more costly than another, 
that would be neglected. Ships of different design 
would be the same tonnage if the product of 
their dimensions were the same—tkat is to say, 
three times six was the same as six times three. 
It would be a better plan to separate the length 
and the depth. The capacity of the ship for carry- 
ing should be a warehouse charge. A more equit- 
able system of calculating dues might lead to some 
complication; but if every vessel were charged 
according to the accommodation it received, that 
would be a profitable innovation. Making a 
difference between spaces above and spaces below 
deck gave inaccuracy ; but the tonnage question 
was altogether such an .unfair thing as it existed 
that it wanted remodelling entirely. 

Captain Angier said that the paper showed the 
evils to which shipowners were subjected, and, as 
one of them, he gave a most enthusiastic support 
to Mr. Maxton’s remarks. He quite agreed that 
the obstructions resulting from the tonnage regu- 
lations were the cause of the deadlock in ship 
design in regard to passenger accommodation. 
Locomotion at sea should be as free from obstacles 
as locomotion on land, and he strongly supported 
the view that each person should have a separate 
room, It was undesirable that passengers should 
be asked, as it were, to cross the sea packed four 
in a room, with no wardrobe to put their clothes in, 
and, indeed, no room for their things at all—some- 
times not even sufficient pegs to hang them on. 
No one would stand such a thing on shore, and it 
was only long use, or misuse, that led to its tolera- 
tion afloat. He held that possibilities existed for 
supplying as good accommodation for travellers at 
sea as on shore. It was the Board of Trade that 
stood in the way. When improvements were sug- 
gested, they said ‘‘ No; this will overturn all our pet 
crotchets;” or ‘‘ it would destroy our reputation as 
heaven-born legislators.” In regard to carrying 
cargo and cattle, shipowners were making every 
effort to improve their vessels, but the same autho- 
rity stood in the way, and commanded them to go 
on as they had been doing; or if improvements 
were made, the shipowners were charged for them. 
It was very sad to hear two such authorities as 
Professor Biles and Mr. West say that there was 
no chance of improvement; but the speaker had 
lived long enough to know that if sufficient noise 
were made and agitators were sufficiently disagree- 
able, they would be likely to get what they asked 
for. He thought it was a matter the Institution 
should take up and push forward for reform. 

Mr. Napier said that the Board of Trade and the 
shipbuilder were old enemies, and the members of 
the Institution would do well to put their heads 
together to get some better arrangements than 
those at present existing. If, however, they could 
not improve the regulations, they could evade 
them, and in every shipyard of consequence one of 
the most important departments was that which he 
might call ‘‘the Board of Trade Evasion Depart- 
ment.” Steamers were made with fittings that 
could be taken down in the summer and put up 
again in the winter. He thought it important that 
passengers should have single-berth rooms. The 
cost for single-berth cabins was 171. a year, and an 
extra 1s. 6d. or 2s. a head would be sufficient to 
cover this ; there were few passengers who would 
not rather pay such a sum than be squeezed in as 
they were at present. 

Mr. Maxton, in replying to the discussion, said 
there was such a concensus of opinion as to the 
evils of the tonnage laws as they existed that really 
it might be concluded that something was the 
matter with them, and he agreed that it was very 
sad to hear Professor Biles and Mr. West speak in 
so hopeless a manner. Captain Angier was more 
sanguine, and the advice to keep hammering away 
was worth remembering. He would suggest that 
efforts should be made to interest Irish members of 
Parliament in the matter, for they were certainly 
accomplished in such operations as — Angier 
had suggested. He had listened to M. Daymard’s 
remarks with interest, and possibly if he had met 
that gentleman before, he would not have read the 
per. M. Daymard’s proposals were in the right 
direction, although he was not so sure that he 
agreed altogether with the details. The first ques- 
tion shipowners asked when it was contemplated 
to. build a vessel was not, what would the price be, 
but what was the tonnage going to be ? That was 
not a healthy sign. It was quite true, as had been 





To multiply dimensions 


built a few feet wider. 





pointed out, that private shipowners had to earn 


all their profits from their ships; they were not 
like a rich railway that could afford to lose 20,0001. 
or 30,0001. a year without it being a vital matter. 
The remark as to the economical construction of 
Belfast Harbour had led him to make a calculation. 
He found that the cost of sheds and uays, &c., 
was about 40]. per running foot, and an ordi- 
nary steamer would there pay about 3000I. 
a year, in addition to which rates would be re- 
ceived on the tonnage for cargo. © That worked out 
in the case of Belfast Harbour at a return of about 
25 per cent. in interest on expenditure. He hoped 
those who represented shipowning interests in Par- 
liament would be kept informed on points of this 
nature. An organisation was necessary for the pur- 
pose, for every day brought some new matter. He 
would also point out that those who have toadminister 
the laws often put their own construction on them. 
He thought that superstructures which were for 
the accommodation of passengers should not ~be 
taxed. The excursion traffic for cross-Channel 
steamers only lasted a comparatively short time, 
and it was always a remarkable thing to him how 
these vessels were made to pay, and how it was 
that persons were prepared to find the large sums 
of money that were needed for the construc- 
tion of these vessels ; their successful running was 
a testimony to the great business capacity of those 
who managed them. He thought it might be said 
that shipowners were prepared to pay for the con- 
struction of a separate room for each passenger ; 
but what they did object to was the additional 
charge entailed by the extra tonnage involved 
under the present regulations. 

The last paper read at Belfast was on ‘‘Some 
Types of Superheaters,” by Professor W. H. Wat- 
kinson, but we must defer until our next issue the 
debate on that paper, and also our report of the 
final day’s proceedings. 


(To be continued.) 





ROYAL AGRICULTURAL SOCIETY’S 
SHOW. 
(Concluded from vol. lxxv., page 867.) 


IMPLEMENTS. 

Messrs. Thomas Green and Son, Limited, Leeds, 
had a large variety of lawn and other mowers on 
show; but the only ones possessing any novelty were 
a 36-in. steam motor-mower, of 6 brake horse-power, 
specially designed to work as a combined roller and 
mower, and a 24-in. mower driven by a petrol- 
motor of 2} brake horse-power. The former can 
also be used for driving a circular saw, or for any 
other similar purpose, as desired. The machine 
driven by the petrol-motor has the engine placed 
on a frame above the rollers at the back, and has. a 
fan for circulating air round the radiators. The 
whole arrangement is very simple and compact. 

Mr. William Groom, Eaton Bray, Dunstable, 
exhibited a cart for farming purposes, fitted with a 
new kind of tipping arrangement, which enables 
the cart to be tipped to any angle desired, and 
held there for any length of time. It consists 
of a spindle fixed to the front part of the cart at 
right angles to the shafts. Two chains are wound 
round this spindle, one of them being fixed toa 
lever projecting from the under side of the body 
of the cart about the middle, and the other 
to the front part of the body. The chains are 
wound round the spindle in opposite directions, so 
that while one is taken up the other is given out. 
Thus, as the front of the body of the cart rises, the 
chain attached to it is given out, while the tight 
chain, or the one fixed to the lever under the cart, 
is wound in. A kind of ratchet-wheel is fixed on 
the spindle, and has notches on ‘its edge. Into 
these notches a pawl can be dropped, and the 
spindle be thereby fixed in any position. 

Mr. William Elder, Tweedside Implement Works, 
Berwick-upon-Tweed, exhibited a novel combined 
cart and turnip-cutting machine. The implement 
is in the form of a cart, but it is fitted at the 
bottom of the body with two barrels, which cut 
finger-pieces for sheep. In connection with this 
there is a hopper with a movable bottom. The 
cutters are connected by means of a shaft and gear- 
ing to a spur-wheel on one of the wheels, so that if 
the cutters are not required, they can be thrown 
out of gear by means of a clutch. The turnips, 
after being cut, can be delivered on to the land iy 
hand, or into the hopper, for feeding the sheep out 
of troughs, with turnover hopper. The advantager 
of this machine are that turnips can be carried from 
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one field to another, as in an ordinary cart; or they 
can be cut on the way, and kept in the hopper 
ready for use. As a labour-saving implement it 
ought to meet with favour among farmers. 

Among hay-rakes we noticed one, manufactured 
by Messrs. David Maxwell and Sons, of 3, South- 
wark-street, London, which possesses features we 
have not seen before. It throws a continuous 
windrow without the necessity of dumping, and it 
is particularly adapted for use with a hay-loader, as 
it throws the hay out at the side. It is well suited 
for work in small fields, as it can be used round 
the sides of a field, and the loader can go in the 
same direction. The windrows are kept by it much 
more regular than with an ordinary Stabe and 
it does cleaner work. 

For tying-up straw as it leaves the threshing 
machine, Messrs, J. and F. Howard, of Bedford, 
have brought out a baling-press, provided with 
knotting machinery after the fashion of a sheaf- 
binder. This collects the straw into sheaves, and 
ties them before throwing them out. 


Darry. 


A couple of novelties were on view at the stand 
of the Dairy Supply Company, Limited, of 
Museum-street, London, W.C. One was a bottle 
intended to replace the can usually used for 
retailing milk. These bottles are closed by discs 
of fibre put in place by a small machine. These 
form a perfectly tight joint, but the bottle is 
nevertheless easily opened without the use of a 
cork-screw. The discs are extremely cheap, and 
are never used a second time. The other new 
item is a ‘‘ precision” test-tube for use with the 
Gerber Butyrometer, now commonly employed for 
ascertaining the proportion of butter-fat in milk. 
This is done by putting a sample of the milk in 
test-tubes, which are then spun on a whirling table 
of which they form radii. As a consequence, the 
water in the milk is forced to the bottom of the test- 
tubes by centrifugal action, whilst the fats collect 
in that part of the tube near the centre of rotation. 
The best results are obtained when certain reagents 
are added to the milk before test, the line of 
demarcation between the fats and the liquid being 
then more clearly marked. In the new test-tube the 
upper portion, where the fats collect, is reduced in 
diameter, and consequently the fat content can be 
read off from the graduations with greater accuracy. 
We should add that at the working dairy, in another 
portion of the grounds, the firm had at work a com- 
slete butter-making plant. Messrs. Amies and Co., of 
Reubehatiy-aial. London, N., showed the ‘‘Crown” 
cream-separator, the special feature of which is the 
ball-bearing on which the drum of the centrifugal 
rests. One of these was shown which has been in 
use for four years, and the balls are still in 
perfect condition. In the hand-power machine 
a free-wheel clutch is fitted on the intermediate 
shaft, so that during the process of getting up 
speed the handle need not be turned through a 
complete circle, but may be used ratchet fashion. 
The special feature of the separator shown by 
Messrs. Meinhardt, Wilhelm, and Co., of 3, 
Lloyd’s-avenue, E.C., was the series of nested 
bowls fitted inside the drum of the centrifugal. In 
these machines the whole of the gearing is com- 
pletely inclosed, and thus protected from dust and 
dirt. The gearing ratio between the main shaft 
and the drum shaft is 140 to 1, there being two 
intermediate shafts, and the final drive being through 
a worm-wheel and a steap-pitched multiple-threaded 
screw. 

MISCELLANEOUS. 

Messrs. Follows and Bate, Limited, Gorton, 
Manchester, exhibited several lawn-mowers, one of 
which possesses some novel features. To all 
appearances it looks like an ordinary chain-driven 
machine, but on examination it is found that the 
large rollers at the back of the machine can be 
moved forward towards the knives, thereby slacken- 
ing the driving chain, which passes round the spur- 
wheel on the end of the shaft that carries the large 
rollers. By means of this arrangement the chain 
can easily be slipped off if required. Another 
point about the machine is that the small front 
rollers are carried on a frame which is hinged and 
which moves in a piece. By this means the rollers 
are always kept in line and parallel with the cut- 
ting knives. Anyone who has tried to adjust the 
small rollers of an ordinary lawn-mower will appre- 
ciate this little improvement. 

Messrs. George Cradock and Co., Wakefield, 
Yorkshire, had a very good exhibit of steel-wire 








ropes, more particularly of those used for plough- | 


Messrs. Duke and Ockenden, 126, Southwark- 


ing. The ropes made by this firm are, however, | street, London, exhibited an ammonia refrigerating 


too well known to require further description. | 
Nearly the whole of them are Lang’s patent ropes. 

Messrs. Barrows and Co., Limited, Banbury, 
Oxon, exhibited a well-designed mortar mill, having 
a 6-ft. diameter pan. The mill is driven by a 
steam-engine and boiler, which are attached to it, 
and the whole is mounted on high travelling wheels. 
It is well suited to estate work. 

Messrs. Hall, Crabtree, and Heap, 25, Price- 
street, Birkenhead, exhibited a refrigerator and | 
steriliser for milk, which possesses some new| 
features, one of them being that inside the body | 
of the refrigerator is a revolving wheel or drum, | 
in the form of a lot of chambers or pockets, 
into which bottles of milk can be placed on their 
sides, so that a great number of them can be got 
in. In order to remove the bottles a small door is 
opened at the side of the refrigerator, and the 
bottles can be extracted therefrom. After one 
bottle has been taken out, the wheel is revolved 
until another bottle is opposite the door. The 
advantage of this is that a very small door in the 
side is all that is necessary, and in consequence 
only a small quantity of cooled air escapes each 
time a bottle has to be taken out. 

There was a very large exhibit of weighing ma- 
chinery, from large 20-ton railway weighbridges 
down to small scales for domestic use. Among 
the many exhibited by Messrs. Henry Pooley and 
Son, Limited, of Temple-street, Birmingham, was 
one that attracted considerable attention ; it 
was an automatic machine for weighing grain con- 
tinuously. It is known as the ‘‘ Simplex,” and will 
weigh 100 1b. of grain at a time with great accuracy. 
The action is as follows :—The grain is poured into 
a hopper, which is fixed to one end of a rocking 
horizontal arm, which is pivoted in the middle ; 
and at the other end of the arm a weight of 50 Ib. 
is suspended on knife-edges. Along the top of 
the rocking arm is a runway, on which an iron ball, 
which also weighs 50 lb., can travel from end to 
end of the arm. When the hopper is empty, 
the arm on which the ball rests is slightly 
out of level, the end away from the hopper 
being the lower. The 50-1b. ball is conse- 
quently at this end, and rests exactly over the 
centre of gravity of the 50-lb. weight, which is 
carried on knife-edges below. When the hopper is 
full, and has received its required charge, it 
balances the two 50-lb. weights and pulls down 
the end of the rocking arm to which it is attached. 
The moment the hopper drops, the 50-lb. ball at 
the other end runs towards the hopper, and at once 
comes in contact with a lever which cuts off the 
supply of grain to the hopper, and at the same 
time opens a door at the bottom of the hopper, 
which allows the grain that has been weighed to 
run out, When this happens, the hopper rises, the 
ball runs back again to the other end of the rock- 
ing arm, and the operation of weighing recom- 
mences. The whole apparatus is exceedingly 
simple, and there is nothing liable to get out of 
order. Of course, the quantity of grain weighed 
at a time can be easily regulated by altering the 
weights on the knife-edges at the end of the arm, 
because these weights are made in sections, which 
can be removed or added at pleasure. The machine 
gives three tips per minute with great regularity. 

Messrs. W. and T. Avery, Limited, Birmingham, 
had two stands, and showed some tine weigh- 
bridges, in addition to a collection of ingenious 
automatic weighing-machines. 

The makers of refrigerating apparatus are begin- 
ning to realise that they have a field for small 
plants in dairies and among shopkeepers of moderate 
means. Messrs. G. J. Worssam and Son, City- 








road, London, showed a carbonic anhydride ma- 
chine for cooling a butcher’s store, and a somewhat 
larger machine for cooling a room, and at the same 
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and ice-making machine of }-ton capacity, with 
single - acting compressor siemuiel Je water 
jackets. As we hope, however, to refer more 
fully to this machine at a later date, we will not 
enter into any detailed description of it here. This 
firm also showed a milk-cooler for cooling cream or 
milk as it leaves the Pasteuriser or separator. It is 
manufactured by J. W. Jackman and Co., London, 
Ordinary cold water flows through the upper set of 
coils and cools the milk or cream to within 1 deg. 
of the temperature of the water, while the lower 
coils are arranged for the direct expansion of 
ammonia, which is supplied through an automatic 
regulator that controls the temperature to the 
exact degree required. 

There was only one stone-breaker at the Show, 
and that was exhibited by Mr. H. R. Marsden, of 
Soho Foundry, Leeds. It was fitted with a new 
form of elevator. The broken stone was discharged 
into a rotating drum, which formed the lower pulley 
of a belt-and-bucket conveyor. In the periphery 
of the drum there were cut apertures, which were 
covered by the buckets of the conveyor as the drum 
rotated. The stone fell through these openings and 
filled the buckets as they passed round the drum, 
The arrangement worked remarkably well. 

For the first time, as far as our recollection 
serves, electric cranes were exhibited at the Royal 
Show. Messrs. Rushworth Brothers, Colne, had 
two on the ground. The larger was capable of 
dealing with 2-ton loads, with a jib 55 ft. to 60 ft. 
long. On the shaft of the electric motor was a 
paper friction pulley, which could engage with two 
other pulleys—one at a time—on a rocking frame. 
When in engagement with one of the pulleys, the 
motor hoisted the load ; and when in engagement 
with the other pulley, it lowered it. The slewing 
and derricking motions were operated by clutches 
from the same intermediate shaft that drove the 
winding gear, one motor serving for all purposes, 
and always running in the same direction, the 
reversal being effected by the friction pulleys and 
the rocking frame. 

At the stand of Messrs. Ransomes, Sims and 
Jefferies, of Ipswich, there was shown Barnes’s 
hand sheep-shearing machine. This is a very 
ingenious device, to enable sheep-shears to be 
driven without the aid of a prime mover. As far 
as we understood the apparatus—for the interior 
was not visible—it contains a small drum on which 
a cord is wound up by a spring. This drum is 
geared to the knives of the shears, and when it is 
rotated the blades reciprocate in the usual way with 
power-driven appliances, The end of the cord is 
led out of the handle and fixed to some point 
behind the shearer. With the sheep lying between 
the knees, he begins at a point of the fleece near to 
him, and pushes the shears right along the body of 
the animal. In doing this he pulls on the string, 
rotating the drum and working the blades. When 
he draws back the shears for another cut, the spring 
winds up the cord, and on the next out-stroke the 
blades are again worked, and so on. This appliance 
is a vast improvement on the old hand-shears, and 
does not require the installation of motive power 
and flexible drives. 

The wagons that are made to be hauled on roads 
by traction engines have generally the disadvantage 
that they cannot be tipped, and their contents 
have therefore to be removed by hand. To remedy 
this, Messrs. J. and H. McLaren, Leeds, have 
introduced a traction wagon that will tip by hand 
to either side, and discharge its contents clear 
of the wagon wheels. Across the frame of the 
wagon are two rails or runners, on which the body 
slides. By means of wire ropes, wound on small 
drums and operated by a powerful ratchet lever, 
the frame can be slidden sideways on these runners, 
until it tips over. The amount of its travel is fixed 


time for making ice on a small scale. These machines | by powerful chains, so that the side-door is not 
require about two horse-power to drive them. The injured, even when hanging down. 


apparatus of the Lyon Refrigerating Company, 
Limited, of Warrington, was shown by the Liver- 
pool Refrigerating Company. We spoke favourably 
of this machine in connection with the Carlisle 
Show, for it has the great advantage of not requir- 
ing motive power. It works on the ammonia- 
absorption principle, the historic apparatus having 
been transformed into a really practical machine, 
which only needs fuel and water for its action. It 
can be run with town gas, or with paraffin oil. 
These machines can be made to freeze 300 lb. of 





water per 24 hours, 





Messrs. Thomas Robinson and Son, Limited, 
Rochdale, had on view a complete model of a flour- 
mill capable of turning out two sacks per hour, 
the model including wheat-store, wheat-clean- 
ing machinery, together with grinding and sepa- 
rating plant. On the stand full-sized ex- 
amples of many of the machines in the model 
were to be seen, so that customers could study 
the matter from both points of view. In the 
model was a cheap passenger lift, designed for the 
use of workmen. It consisted of a broad belt run- 
ning up through the mill floors, and provided with 
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projecting steps and handles at intervals. A man 
wishing to go to an upper floor places himself on one 
of these steps as it goes up and steadies himself 
by a handle. At the top floor is a device by which 
the man’s body trips a catch and stops the belt if 
he should fail to step off in time. Among the 
many roller-mills shown was one of the ‘‘ diagonal ” 
pattern, the centres of the rolls being on a line at 
45 deg. to the horizontal. Another had rollers of 
unequal diameters with gear-wheels of equal sizes, 
in place of the more usual arrangement of equal- 
sized rollers and unequal-sized wheels. 


ATTENDANCE. 


The attendance at the Show has been very dis- 
appointing, as shown by the following figures, in 
which those given for London are the lowest. While 


Maidstone 68,576 
Lc ee 87,511 
Cardiff ... 167,423 
Carlisle ... 93,187 

mdon .., 65,013 


the total was less, there was no compensation by 
relatively better attendance on the 5s, day. It is 
well known that the average Londoner is very 
difficult to move, and that he is not so ready to 
take a holiday as the provincial. But it was 
thought that as great numbers in the West End are 
landowners, and that others are horse lovers, there 
would be a numerous gathering of these on the 
early days, especially as the King and Queen were 
resent and the Prince of Wales paid three visits. 
he expectation, however, was not fulfilled, and 
the present Show is the worst for years in the 
matter of receipts. Probably the expenses were 
smaller, but we must await the completion of the 
accounts to know what the adverse balance is. 








INTERNATIONAL COLLIERY EXHIBITION. 

It may, perhaps, seem a little strange that, among 
all the many and varied exhibitions which have been 
held in the Royal Agricultural Hall, Islington, none 
has, up to the present year, been devoted to that 

at industry of this country—the getting of coal. 
t might have been thought that, at any rate, this 

important industry would have come next to agri- 
culture, and have found a place long ago among the 
shows that have from time to time drawn crowds of 
sightseers to the well-known hall in Islington ; but 
such has not been the case, and it has remained for 
Mr. H. Greville Montgomery to inaugurate this 
year the first International Colliery Exhibition that 
has been held in the building. It was opened on 
Tuesday, June 30, and will remain open till July 7. 
To visitors who are accustomed to exhibitions held 
in the Islington hall the present one will, no doubt, 
appear small. That it is small cannot be denied ; 
but when it is considered that it is the first exhibi- 
tion of the kind, it is hardly to be wondered at that 
it contains fewer exhibits than some other previous 
shows of, perhaps, a more popular nature. Still, there 
is much at the Exhibition that is worth seeing, and 
we can only hope that it may tend to create an interest 
in labour-saving appliances for getting coal, as well 
as in those hematin of industry closely connected 
with it. 

Of late we have often heard, both at the Engineering 
Conference and elsewhere, that we are in this country 
much behind other countries in coal-cutting machinery. 
Possibly this is so, and if it be a fact, we cannot help 
thinking that the promoter of the present Exhibition 
deserves the thanks of those interested in collieries for 
the trouble he has taken in bringing the matter before 
the public. Though, perhaps, not quite the success he 
had hoped for this year, the future may prove that his 
labours have not been in vain. There are eighty-one 
exhibitors in all, though, of course, some of the articles 


shown are only indirectly connected with coal and coal- | pa 


mining. 

There does not appear to be anything very new, 
though some old friends appear in somewhat altered 
garments. There is a very varied show of automatic 
railway couplings, many of which, we cannot help 
thinking, display considerably more ingenuity than 
practical utility ; and, indeed, the bulk of them seem 
to be more or less in the experimental stage. Several 
of them appear, however, to have been actually tried 
on railways in this country, as, for instance, the 
London and North-Western Railway and the Barry 
Dock Railway. 

Messss. Ww. F. Stanley and Co., London, have a 
very good show of mining and other instruments, as is 
also the case with Messrs. Davis and Son, Limited, 
Derby. . 

Unfortunately, many of the exhibits were on the first 
day hardly 'y to be seen, as a very short time had 


been allowed to the exhibitors to get their machines in 
place befure the opening day. This is much to be re- 





gretted, for it prevented some of the machines being 
seen to the greatest advantage, because they had not 
been got to work. This was the case with some of the 

wer rock-drills, and also the mechanical stokers. 

essrs. Bagshawe and Co., Cannon-street, E.C., have 
a very good show of chains for transmitting power, 
elevator buckets, sprocket wheels of different sizes, 
pulleys, belting, &c. 

Messrs. J. Hopkinson and Co., Limited, Hudders- 
field, have on show a new kind of metal they are now 
using for valve seats which come in contact with 
superheated steam. They have also an excellent 
show of valves. 


Hadfield’s Steel Foundry Company, Limited, Shef- | & 


field, have a very interesting show of steel wheels for 
colliery tubs, as well as of tubs themselves, 

Pit-shaft-sinking is represented by a machine exhi- 
bited by the ra Patent Pick Company, Limited. 
This machine is so arranged that it can sink a shaft 
either through hard rock or through soft material. 
The machine for sinking in soft material consists of 
a frame round which Boyer pneumatic drills are 
—- The position of these latter can be altered 
at will. 

Electric motors are, of course, much in evidence, 
and many good and compact types are to be seen, 
which will, of course, prove interesting, not only to 
visitors connected with colliery machinery only, but 
to those who in any way employ motive power. 

The Waddle Patent Fan and Engineering Company, 
Llanelly, South Wales, exhibit a very fine example of 
a ventilating fan 6 ft. in diameter, which has a capa- 
city of 50,000 cubic feet per minute, with 2-in. to 3-in. 
water-gauge pressure. 

We must, however, leave our readers to visit the Ex- 
hibition, and judge of what they see for themselves. 








THE VIBRATION OF STEAMSHIPS. 
To THE Eprror OF ENGINEERING. 

Srr,—I took for granted that Admiral Melville had 
suppressed the data I quoted in my letter of April 10 for 
the following reasons :— 

1. Herr Gumbel’s paper is in the volume of the ‘‘ Jahr- 
buch of the Schiffbautechnichen Gesellschaft,” which con- 
tains Berling’s paper, and from which Admiral Melville 
has quoted so much, Gumbel’s paper running from page 211 
to page 294, Berling’s from page 373 to 392. The title of 
Gumbel’s paper alone would arrest attention of anyone 
writing on mere vibration. 

2. Admiral Melville states in his letter in your issue of 
March 27, 425, that 

‘He the whole literature gone over by trusted 
assistants, and many translations made. The whole 
papers were read with greatest care, not once only, but, 
especially the important passages, numerous times.” 

venture to think that, taking my letter of April 10 
and Admiral Melville’s reply together, it is clearly proved 
that, wittingly or unwittingly, Admiral Melville has mis- 
represented the facts of the case regarding S 42. Taking 
the charitable view that it was done unwittingly, it 
follows that Admiral Melville’s position has been taken 
up, and his articles written, whilst he was ignorant of a 
fact so essential to the subject. I think few would con- 
sider Admiral Melville’s remarks on S 42 justified by the 
facts of the case, We have the fact that when the pro- 
peller of S 42 was removed, the boat lay absolutely at 
rest, excepting small vibrations of the secondary period, 
which were unmeasurable, Whatever vibration resulted 
when the propeller was added, the secondary vibration due 
to the engine would enter into the resulting vibration un- 
changed, since the response of the hull to the secondary 
couple would remain practically unchanged by the addi- 
tion of the propeller, and as this response was practically 
nil, the vibration could not in fairness be attributed to 
the engine. It follows that if S 42 had been fitted with 
the engines Admiral Melville advocates so resco il the 
same sequence of results would have been obtained. 

Admiral Melville’s sre meogancen of the vibration which 
resulted when the ~~ ler was added is merely an ex- 
pression of opinion, and an opinion based on conjecture 
only, because he had no indicator cards to show what the 
variation of turning moment was. 

I can give another example of Admiral Melville’s mis- 

representation in connection with his quotations from my 
own paper. He concludes his quotation from my 1902 
per in your issue of January 30 as follows :— 
“The balanced engine of the cpr lane sen Saigon 
t stands alone in the possession of the great advantage 
that the unbalanced forces and couples, both in the ver- 
tical and horizontal planes, are practically nil.” 

Here the quotation is stopped ata comma. Adding the 
rest of the sentence and the sentence immediately follow- 
ing :— 

Youd this result is obtained without appreciably in- 
creasing the weight of the engine beyond the weight usual 
in contemporary first-class practice. The greatest un- 
balanced effect is a couple of the second order.” 

Admiral Melville is at the time discussing the secondary 
couple, and skilfully arranged his quotations in parallel 
columns to make it appear that I have concealed it in the 
1902 paper, when the exact opposite is the case. I drew 
special attention to its existence, and actually exhibited 
it in magnitude in the diagrams which should have 
accompanied the quotation and about which Admiral 
Melville says nothing. : ‘ 

This is a deliberate attempt to distort and misrepresent 
the sense of what I wrote. : é 

Still another case, In Admiral Melville’s letter of 





May 22 he attempts to answer the quotation from Gumbel’s 
paper in my letter of April 10 by another quotation from 
the same pe as follows :— 
_ ‘ The failure of the Schlick engine caused the iastalla- 
tion of a new crankshaft with cranks at right angles.” 
Admiral Melville suppresses entirely Herr Gumbel’s 
opinion of the experiments he is quoting, which opinion 
is given seven lines below Admiral Melville’s quotation, 
and is that:— _ 
‘* There remains only the explanation that the screw 
must have been the producer of the vibration.” 
With regard to the question of the treatment of the 
bern which troubles the gallant Admiral so much :— 
1, There is no mistake in the working out of the valve- 


ear. 
2. The work is carried out in the way shown in my 
paper of 1899. This being so, I considered it unnecessary 
to give the details of the work in my paper of 1902. 

3. The valve-gear of all the types has been uniformly 
treated. I have given the maximum effect of the main- 
gear and valve-gear separately ‘‘in order that some idea 
poe § be formed of the relative effects of the main-gear 
and the valve-gear in producing the unbalanced state” 
(see ENGINEERING, July 11, 1902, page 60, top of left 
ayy? 

4, Admiral Melville’s attack on the valve-gear is merely 
to confuse the issues, since the valve-gear itself has no- 
thing to do with his main contention regarding the 
Yarrow -Schlick-Tweedy system. . 

5. Admiral Meiville’s way of comparing the effect is 
misleading. Why should not the effect due to the valve 
gear be 93 per cent. of the effect of the main gear? If 
the main gear were absolutely balanced, and the valve. 
gear were unbalanced by one-hundredth of a pound, the 
effect of the valve-gear would be millions per cent. of 
the main gear. 

6. Admiral Melville’s mistakes a 
re have arisen from his assuming that all the valves 

steam from the outside, whereas the high-pressure 
ae valves took steam from the 
inside. 

7. I decline to give Admiral Melville any details of my 
calculations, because I am convinced that he will not use 
them or comment upon them fairly, Will Admiral Mel- 
ville give the calculations on which he has based his 
remarks concerning the valve-gear ? 

Admiral Melville’s refusal to discuss his action, on the 
lea of ‘‘ policy and administration,” is a lame apology for 
is ambiguous position. Surely he can be guided by but 

one policy, and that is to fit the best engine to the shi 
of the United States Navy. After considering the 
Macalpine engine at least since 1900, after writing a 
ays in which he makes out the best possible case 
or his friend, after boasting that he is not afraid of the 
rocking shaft, why does the gallant Admiral fear to build? 
Why does he recommend one thing and do another? How 
can one trust the sincerity of Admiral Melville’s opinions 
and writings when his actions are so inconsistent ? 


Yours a. > 
. E. Dasy, 


‘*GAUGES AND STANDARDS AS AFFECT- 
ING SHOP AND MANUFACTORY ADMINI- 


STRATION.” 

To THE Eprtor or ENGINEERING. 

Srr,—With reference to my paper on’ ‘Gauges and 
Standards as Affecting Shop and Manufactory Admini- 
stration ” (see page 836 of your issue of June 19) I should 
like, through your columns, to express regret at not having 
been able to be present at the discussion, and also to give 
my views on a few points which were raised. From the 
reports of the discussion I gather that these were :— 

1. An assumed difficulty in production and storage of 
parts in proportionate numbers. | 

2. The assumption that no provision had been made to 
meet changes in — 3 

3. The number of separate gauges required to meet 
the different limits given. 

Taking these in order :— ; : 

1. I have found no difficulty whatever in pate and 
storing parts in proportionate numbers. The system I 
have described is not an approximation, but has been 
found to work satisfactorily in actual every-day practice 
for several years. Modifications have been made, and 
will, no doubt, continue to be le, as results of experi- 
ence, The system is, however, by no means in an ex- 
perimental stage, and has been adopted after a close and 
careful study of its working in practice. 

2. Provision has been made on the stock-card to prevent 
over-stocking, owing to change in esr On the back 
of stock-card there is a 8: under h my “Note when 
re-ordering,” and it is the special duty of a department 
through which all new designs and alterations pass to 
post these stock-cards up to date: should, for instance, 
a certain part become obsolete, owing to change in design, 
a note is put under above-named heading on the stock-card 
that this is the case for such and such reasons. When 
work still in hand has reduced this part to the minimum, 
and a new order is due, the storekeeper, on referring to 
his card, to make out the order, observes the notification 
on card, ‘* No further order is to be issued.” Should the 
minimum not be exhausted within a certain time, a de- 
cision must then be come to as to whether the remaining 
parts should be kept for reserves, or be done away with, 
and the necessary alteration must be made to sigs 

The basis for fixing stock limits is, as a rule, taken to 
be three months’ consumption, carefully determined from 
averages; it is therefore not possible to accumulate much 
bad stock in case of change of design, and I have found 
from actual practice that with stock controlled in this 
way there is less danger of producing for the scrap-heap 
than where no system of this sort isin force, In some 
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cases it will be found desirable to overrun a three months’ 
limit in articles of general use, such as studs, &c., more 
especially if produced on automatic tools requiring much 
time for setting up; a hard-and-fast three months’ limit 
will not apply all round. The intrinsic value of the part 
is another consideration from the point of view of lock-up 
of capital. ‘In a small part, such as a stud, occupying 
little space for storage, and not representing much value, 
I have extended my limit (if I foresee no change in 
design) to even a year’s stock, as I find the value locked 
up is nothing compared with the saving in producing this 
quantity at one setting. 

3. Limit-Gauges.—I do not advise their use above 6 in. 
I see that some mention was made of limit-gauges up to 
4 ft. I hardly think, however, this can io had due 
consideration. A hard-and-fast rule as to the adoption 
of limit cannot be laid down. This must vary to meet 
the needs of different manufacturers. From my own ex- 
perience I only advocate the use of limit-gauges in con- 
nection with work that is produced in quantities, and 
this for the reasons given in my paper. As to the formid- 
able number of gauges required to meet the number of 
limits given by me, the fear of this arises from the pro- 

adoption of a line of limit-gauges rising in sixteenths 
up to 6 in. for each of the six limits given by me. This 
was not what I recommended. I advised adopting limit- 
gauges by degrees to suit work actually being considered, 
one line of work at a time, introducing the system gradu- 
ally; in this way only the actual gauges required are 
made, and this will be found to simplify matters con- 
siderably; and I think no manufacturer can possibly have 
requirements which would necessitate gauges rising by 
sixteenths up to 6 in. for all the limits given by me; or if 
these requirements did exist, I should say his designs must 
uire some revision, 
might here mention that, as far as ever possible, we 
do not allow sixteenths in any of our work. 

In conclusion, I wish to express my thanks for the 
consideration given to my paper, and also for the criti- 
cisms in reference to it. Discussions on these subjects 
are, I venture to think, of importance to all manu- 
facturers, 

Yours faithfully, 
HERBERT I. MARSHALL. 


Gainsborough, June 23, 1903. 





DRILLED v. PUNCHED HOLES IN 
SHIPS’ HULLS. 
To THE EpiTor OF ENGINEERING. 

Sir, —I note in the remarks you report meas having made 
at the Engineering Conference, on page 850 of your issue 
of June 26, you make me say “it took ten minutes to drill 
a hole in the deck with an electric driller, including shift- 
ing of the machine.” What I said was ‘‘45 seconds.” Of 
course, 10 minutes would be absurd. I also mentioned 
that the introduction of pneumatic tools had already 
facilitated the practice of rymering any untrue holes, as 
against the more rough-and-ready system of chipping the 
holes and drifting them fair, and that I thought 1t would 
be well worth while to try the effect of drilling all the 
holes in large, high-powered steamers, in such parts of the 
ship where it had been found by experience that leaky 
rivets were likely to occur. 

Yours truly, 
A. Denny. 

Leven Shipyard, Dumbarton, June 29, 1903. 

[Our shorthand report of Mr. Denny’s remarks gives 
one minute for drilling a hole and shifting the machine. 
By an unfortunate error this was changed to ten minutes 
in the final report.—Ep. E.] 





BARNSLEY CORPORATION WATER Works.—On Thursday 
a new reservoir of the Barnsley Corporation water works 
at Midhope Moor, 3 miles south-west of Penistone, was 
inaugurated by the Mayor of Barnsley. The Ingbirch- 
worth water works of the Barnsley Town Council were 
the first in which Mr. C. Hawkesley took a prominent part 
as engineer, and his son, Mr. Kenneth Hawkesley, has 
been actively concerned with the Midhope works. The 
reservoir has been constructed by the Barnsley Corpora- 
tion’s own workmen, but the filter pits, the Wortley 
surplus reservoir, and the pipe line, have been let out to 
contract. The outlay upon the Midhope works thus far 
has been 270,000/., and the totdl is expected to be carried 
to 300,000/., or 130,000/. in excess of the original estimate. 
This great excess is partly explained by the increased 
cost of materials and a rise in wages. The quantity of 
water which will be derived by the Barnsley Town 
Council from its Midhope works will be 1,800,000 gallons 
per day, or sufficient, together with the Ingbirchworth 
works, to supply the requirements of the town for the 
next 40 or 50 years. 





INTERNATIONAL FIRE-PREVENTION CONGRESS.—There is 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
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to be held in London next week an International Con- 
gress to discuss all qustions affecting the prevention and 
combating of fire. It has been convened by the executive 
of the British Fire Prevention Sommittee, and about 800 
members will attend, mainly engineers, architects, sur- 
veyors, together with a large number of fire amiga 
Mr pon municipal councillors, and public officials. The 
Congress will be formally opened at the Empress Theatre 
of the Fire Exhibition at Earl’s Court on Monday forenoon 
by the Lord Mayor, and on Tuesday, Wednesday, and 
Thursday sectional meetings will be held for the reading 
of papers. The sections indicate the scope of the Congress: 
—i. Building Construction and Equipment; ii. Klec- 
trical Safeguards and Fire Alarms; iii. Storage of Oils 
and Spontaneous Combustion ; iv. Fire Survey and Fire 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1l. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
Tin plates are per box of I.C. cokes. 








of the British Fire-Prevention Committee at the Caxton 
Hall by the Professional Fire Brigades’ Association, 
further by the meeting of the International Fire Mak gree 
Council. The National Fire Brigades’ Union will hold 


Congress banquet to the colonial and foreign visitors, 
conversazione, receptions, &c. The subject-matter of 
the papers is limited strictly to fire-preventive questions ; 
all internal tire brigade subjects will be excluded, as these 





Patrols; v. Fire and Insurance; and, vi. Fire 


Tests and Standards. The entertainments include a 


wil] be dealt with at a meeting to be held at the invitation | their annual tournament concurrently with the Congress. 
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INDUSTRIAL NOTES. 


Tue tenth report of the Labour Department of the 
Board of Trade enables the chief of that department 
to contrast the changes in wages and the hours of 
labour over a full decennial period. The statistics of 
labour are now fairly complete as compared with 
what they were some twelve or twenty years ago. At 
that time we often had to rely upon the facts and 
figures compiled by the Labour Bureau of the United 
States, or by some indefatigable, but independent, 
worker in economics and statistics at home. These 
were, however, at a disadvantage, for they had not 
the power or authority of a State department, or its 
manifold advantages. - During the seventeen years 
that the Board of Trade has had the authority it has 
made solid progress with its admirable work. 

It is noted that the principal feature of the changes 
in wages during the past year was the decrease in 
wages in the coal-mining industry. The reductions 
in wages in this single industry account for 95 per 
cent. of the total decrease in the aggregate decline of 
wages in 1902. There were reductions also in the 
shipbuilding trades, but these were mostly confined to 
the North of England. During the present year those 
industries have suffered reductions in other parts of 
the kingdom where shipbuilding is carried on; these 
reductions were followed by similar reductions _in 
allied industries. It is not a little singular that few 
important changes took place in other groups of 
trades, and even more so that such changes were, on 
the whole, of an upward, rather than a downward, 
tendency. Generally, the trend is in the same direc- 
tion, up or down; but local and other circumstances 
determine the time of operation. 

The total number of persons affected by all the 
changes for which information could be definitely 
obtained was about 890,000—equal to about 11 per cent. 
of the aggregate workpeople covered by. the statistics. 
Of that total, about 92,000 workers obtained advances 
during the year amounting to 5300/. per week, or an 
average of Is. 2d. per head. On the other hand, 793,000 
sustained reductions in wages amounting to 78,000/. per 
week—equal to an average decrease of 2s. per head. 
The net effect was equivalent to a decrease in weekly 
wages of 72,7001. In pet pack year—1901—the 
aggregate decrease amounted to 77,300/.; while in 1900 
there was an advance in wages amounting in the aggre- 
gate to 209,400. A further calculation, taking into 
account the various dates at which the reductions took 
place during the year, shows an aggregate reduction in 
wages in 1902 of 2,300,000/.; in 1901 of 1,600,000/.; 
and an increase in 1900 of 6,000,000/.; so that, accept- 
ing those figures as a basis, the workmen lost in 1901 
and 1902 two-thirds of what they gained in 1900. 
From labour’s point of view there is still an enormous 

ain. 

. The changes in wages were mostly effected without 
strikes. The proportion ee aga by strikes was 
even lower than in 1901,. which- was the lowest re- 
corded. Changes affecting 80 per cent. of the work- 
eople were effected by sliding scales, wages boards, 
i conciliation or arbitration, or other conciliatory 
agencies, and bynegotiation. This is due to the fact that 
the chief changes were in the coal and iron trades, in 
which such methods are in operation by mutual con- 
sent. The changes in the hours of labour were few ; 
the reductions were chiefly in the textile and other 
trades, where the working hours were reduced on 
Saturdays by Act of Parliament. 

The net results of the changes in weekly wages 
are given in the following table, arranged in groups of 
trades as set forth from month to month in the 
Labour Gazette :—- 





Number | Decreases 


In- 








piake | Affected. creases. | 

| £a/ £ 8 
The building trades ies ‘os | 15,575 | 925 12) 

Coal-mining industry s .-| 785,624 | .. | 78,872 7 
Iron-mining and quarrying ..| 18,854 | 556 11) 
Pig-iron and iron and steel trades 53,493 | 728 13) 

The shipbuilding trades .. _..! 32,588 .. | 2,420 10 
The engineering trades | 284 1 19) 
Other metal trades .. 15,357 | 144 17 
The textiletrades_.. + 2107 | 142 -6 
The clothing trades .. | 8,112 | 290 19) 
Miscellaneous trades. . e | 10,461 | 199 6 
Employés of public authorities 7,871 | 602 0 
Aggregates .. -| 890,356 aguas 


Thus in two groups the decreases greatly exceed all 
the increases. 

The changes in the hours of labour would have been 
a, but for the Act affecting the textile 
trades. The table in the next column shows the net 
results in groups. 

The net reductions are less than one hour per week 
to those affected. 








rt of the -Associated 
beyond its usual time 
by the wages difficulties which have arisen on the 
yde, especially during the present year. It com- 


The forty-fifth annual re 
Blacksmiths has been delay: 





Reductions in Hours of Labour. 

















aide, Number | Net 
Affected. | Reductions. 

hours 

a hallting. trades _.. se “a 14,640 2,960 

ining and quarryin be “i # 5,565 5,040 

Engineering, ees an PN & metal trades, 496 2,910 

The textile trades... a ¥ -+| 1,037,000 | 997,500 

The clothing, &c., trades ; 755 1,638 

a &c., trades... FS 879 666 

Woodworking and furnishing trades 1,690 1,791 
The provision trades .. ne rs 995 E 

All other trades 6 Se 637 2,015 

Employés of public authorities 349 2,622 

Aggregates -| 1,057,507 | 1,024,778 








pains of the lack of interest and of the apathy evinced 
y the members. They their dues and receive 
benefits when required, and there their interest ceases. 
This lack of interest is general in most trades. 

The income for the year was 7752/. 13s. 5d. ; this 
is the largest amount ever received in any one year. 
There was a decrease in contributions and entrance- 
fees, but an increase in levies and in interest on the 
balances in hand. The investment of 3000/. with the 
Aberdeen Corporation at 2? per cent. was renewed at 
the advanced rate of 3} per cent. for a period of three 
years. The bank balances only gave a return of 
1.2 per cent. It is complained that’a portion of the 
balances might have been invested at higher rates. 
The total balance in hand was 27,181/. 6s. 10d. The 
increase on the year’s working was 2197/. 1s. 4d. 

The expenditure on “idle benefit,” as it is called—- 
that is, out-of-work benefit—was large. In all 619 
members were paid 2716 weeks at the full rate of 
10s. per member.per week: Many others were paid 
partial benefit, or benefit at reduced rates. The cost 
of disputes was comparatively small. But it is com- 
plained that victimised benefit was more serious. It 
only occurred at one firm, which action was resented 
by the members. Superannuation benefit is a growing 
item in the accounts. This it is that makes so many 
agitate for old-age pensions. One member was voted 
100/. from the accident fund, and also 125/. under the 
Compensation Act. 

A number of benevolent and contingent grants were 
made to members, or widows of members, and to other 
bodies of men, such as the Bethesda quarrymen, and 
to members who had served in the South African War. 
Sick benefit was a tolerably large item in the expendi- 
ture of last year. Seven hundred and thirty members 
were paid in all for over 5218 weeks, at a cost 
of 18657. Funeral benefit cost 260/.. Cost of man- 
mets 1030/7. 9s. 10d. Total outlay, 5555/. 12s. 1d. 
The average worth per member works out at just under 
7/. 10s., which is regarded as a large average. 

The monthly report of the same union gives the 
results of the previous quarter’s operations. There 
were disputes and unrest in consequence of the pro- 
posed reductions in wages on the Clyde, the Tyne, the 
Wear, and the Tees, all of which affected the union. 
There was a decrease in the income and an increase in 
the expenditure during the quarter, especially in un- 
employed and dispute benefit. The exclusions were 
numerous on account of arrears, showing apathy in 
membership. The last month shows no better in any 
respect. As regards the state of trade, it was not 
satisfactory ; in some districts there was improvement, 
but in others a falling-off. A report is given of the 
wages conference between the employers and men’s 
representatives, at which the employers agreed to a 
compromise suggested by the men that the reductions 
proposed should. not apply to the lower-paid men. 
This was agreed to, and the men’s representatives 
accepted the compromise. Still, some of the men think 
the reductions ought to be resisted. 





Some more definite and detailed information is re- 
ported as to the proposed legislation in Victoria as 
regards the ‘‘ railway revolt,” as it is termed, and its 
results. The measure proposed by the Government 
caused the strike sadilacite to collapse, and conse- 
quently the more severe penal clauses in the Bill were 
withdrawn. In any case, the provisions were only to 
apply during the strike, leaving the question of a 
more permanent measure to the future. A more 
drastic measure was never proposed in any country, 
and it is fortunate for Australia, and, indeed, for the 
United Kingdom and its colonies and possessions, that 
the original Bill was not pressed and carried. It was 
backed by the Press, supported by the overwhelmin 
mass of middle class public opinion, and four-fifths o 
the members of the State Parliament. Such a con- 
sensus of opinion is all the more remarkable because of 
the boasted power of the Labour Party in all political 
movements. But the failure of the measure did not 
leave the strikers unpunished. The defected engine- 
drivers were received back only on terms which must 
have been galling tothem. They were placed ona 
temporary footing pending an official inquiry. The 
executive and officials of the union were banished from 
the service altogether. Those who refused to strike 





and those who proffered their assistance were given 


priority over the unionists who aided and abetted the 
strike. The Bill, as it eventually passed, is most favour- 
able to the unions, and a further measure is promised 
which will render future strikes on the Government 
railways an impossibility. The whole of the circum- 
stances and results ought to teach a lesson to the over- 
bearing sections in the Labour Party. 
Whether the British workmen in the colonies favour 
—— tariffs, in the belief that they will ensure 
igher wages, is not very clear, for the Blais issue has 
not been put before them as yet in that form. But 
that ‘the colonial workmen, whether native born or 
immi ts, support protection for labour is abundantly 
manifest. For example, of late we have noted protests 
against the emigration of British workmen to South 
Africa, on the ground that the labour market is over- 
stocked. The carpenters and joiners have been foremost 
in these protests. The reason is obvious—they wanted 
higher wages, and now it is reported that a most 
successful ‘strike has taken place at Pretoria, where 
the carpenters and joiners have won all along the line; 
for carpentersare, itis said, scarce. In-Canada, it has 
been alleged, there is no dearth of mechanics, and 
Englishmen are cautioned against an influx, because 
wages may godown. Now we have what appears. to 
be an authoritative statement of the number of men 
needed in 15 groups of industries, besides those not 
enumerated by name, by which it appears that 11,104 
workmen are needed by 344 employers; besides which 
37 other firms state that they want men, but do not give 
the number required. In the iron and steel industries 
alone 3464 men are wanted ; in the wood-working and 
furniture trades, 1769 ; and in the textile trades, 1410. 
What the workmen’s reply will be remains to be seen. 
Canada, Africa, and Australia seek to restrict the 
supply of labour—all for the white man, that is openly 
declared ; but also of the white man if he threatens 
to become a competitor in trade. 


The condition of the iron and steel trades in. the 
Wolverhampton district has not been very satisfactory 
of late. Business is reported to have been very quiet, 
and manufacturers of finished iron do not seem to 
anticipate any change until after the turn of the 
quarter. This shows a want of confidence, which is 
usually the precursor of depression. Only the better 
class firms, makers of anrhel bars and t; sheets, 
have been able to keep their mills and forges on full 
time. There have been, it is said, plenty of inquiries, 
but these have not resulted in anything like a propor- 
tionate amount of offers, owing, it is said, to the terms 
offered being too low to be acceptable. Still, a fair 
amount of business has been done in branded iron for 
home consumption. Steel has been in brisk request, but 
rates have been ruled by foreign competition. The 
branches of the Amalgamated iety of Engineers 
state that employment is moderate in the sections 
represented by the union; but out of 415 members 
only three were on donation benefit, not one of whom 
was on the higher scale. Ironfounders report trade 
as very good. Soilermakers report trade as moderate, 
yet not a member was on donation benefit. Other 
sections are similarly placed, though not all in quite so 
favourable a position. In the hardware and other iron, 
steel, and metal-using industries the conditions vary 
to a greater extent, but few unions complain of really 
bad trade. 


In the Scotch coal trade the mineowners claim 
another reduction in wages, but the men are rather 
restless in consequence. This will render the work of 
the delegates on the Conciliation Board a little difficult, 
even if they see that a further reduction is inevitable. 
The men are always elated at an advance ; when a 
reduction takes = they lose confidence in their 
representatives.. The latter need be level-headed men, 
such as are not afraid to shoulder their responsibilities; 














In the Birmingham district the iron trades are 
described as depressed, with no prospect of improve- 
ment until after the quarterly meeting. Existing 
contracts are running out and consumers are not in 
haste to give out new orders. There is said to be 
keen competition on the part of German and Belgian 
firms, who are offering at prices which English 
makers say they cannot compete with. Makers of 
marked bars are well <n at list rates, but common 
bars are in poor request. The galvanised sheet trade is 
said to be sharing in the alleged depression. Offers 
of German steel are keeping prices low in the steel 
trade. In the engineering trades all sections com- 
prised within the Amalgamated Society of Engineers 
describe trade as moderate ; but out of 17,199 mem- 
bers only 16 of all classes were on donation benefit. 
This would indicate good trade. In the Ironfounders’ 
Society only eleven were on donation benefit. In the 
Boilermakers’ Union only three were on donation 
benefit. The position, therefore, is not by any means 
unfavourable. In the other branches, and in the iron, 
steel, and metal-using branches generally, though 
slackness is complained of in some cases, none com- 








plain of really bad trade. The situation, therefore, is 
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not altogether unsatisfactory, and the prospects seem 
to be brighter in some branches. 





The delegates on the Mosely Commission have met 
and determined to establish an association similar to 
the Civic Federation in America, the object of which 
is to bring about a more cordial feeling between em- 
ployers and employed. The object is excellent, and 
the best men to take the matter in hand are those who 
for the last dozen years have been somewhat aggressive 
in their advocacy and movements. Such action will 
show that they have learned lessons of prudence, and 
will indicate that they realise that there are two sides 
to even the labour problem. 





In the Lancashire districts the iron trades are slow, 
as in the Midlands, and uncertain in prices, except in 
special cases. The engineering industries show little 
change, but in some branches the position is not so 
favourable as could be desired. However, in locomotive 
building, electrical engineering, and some branches of 
the machine-tool trade there is a fair amount of work 
on hand. The numerous branches of the Amalgamated 
Society of Engineers report trade as moderate in most 
cases, in a few bad; but the proportion of members of 
all classes on donation benefit is small. There are a 
few exceptions, but, as a rule, the percentage is not 
great. The Ironfounders report trade as good. The 
Boilermakers report trade as slack in some instances, 
but the number of members on donation benefit is 
small, On the whole, the situation is not unfavour- 
able, except in the textile-machine sections. 





Barcelona is still a centre of unrest. Large numbers 
of men in various trades are on strike, and the public 
is in constant dread of disorder and violence. To 
what extent the situation is due to industrial causes 
is not certain; but it is evident that the movements 
are more or less political in character. 





The strikes in the textile trades in the United States 
seem to have collapsed in consequence of the high 
price of cotton. The operatives seem to have realised 
that a stoppage of work was more favourable to mill- 
owners than to operatives. 





Much interest is being expressed in the great 
Socialistic successes in Germany ; but to what extent 
these triumphs represent industry and labour is not 
apparent. The movement is more political than 
tadesacial ; it seems to be a protest against imperialism 
and militarism, vast expenditure, and high prices, 
rather than a trade-union movement for increase of 
rates of wages or reductions in the hours of labour. 








THE EQUIPMENT OF DOCKS. 


The Modern Equipment of Docks, with Special Reference 
to Hydraulic and Electric Appliances.* 
By Water Pitt, M. Inst. C.F. 

Fivrren years ago Lord Armstrong, speaking in a dis- 
cussion at the Institution of Civil any said that 
he felt satisfied that in point of safety, controllability, and 
adaptability for various purposes, electricity had little 
chance of ever rising to the level of hydraulic power. In 
the interval that has elapsed an immense change has taken 
place, the electric transmission of power is rapidly super- 
seding all other methods, and nowhere is the change more 
marked than in the equipment of docks. 

It was the requirements of docks that first caused atten- 
tion to be paid to the production of a practicable method of 
distributing power over a large area, and resulted in the 
evolution of the hydraulic system of power-distribution : 
a system which has for many years been worked out with 
such thoroughness, and which has done such excellent 
work, that a modern hydraulic dock plant has come to be 
considered as almost beyond criticism; and yet at the 
present moment we may say that he would be a more than 
conservative engineer whe would seriously recommend the 
adoption of a complete hydraulic equipment in a new 
scheme of any magnitude. 

In dockyards we find in every direction, and separated 
often by considerable distances, appliances that require 
power to drive them. In the warehouses there are cranes, 
travellers and lifts; on the quays there are jib-cranes, 
capstans and coal-tips ; and about the entrances and locks 
there are sluice-lifting gear and gate-winches; in addition, 
there are generally workshops, sometimes on a very com- 
pte scale ; and last, but not least, the whole place has to 

2 lighted at night. All these cuties have to be performed, 
in the first place effectively, and in the second place 
economically. The first thing is always to do the work 
well, rapidly, continuously, with the minimum of stop- 
pages and breakdowns, and also with the minimum of 
skilled attention ; the second consideration is to do all this 
at the minimum of cost, giving due weight to first cost, 
upkeep and working expenses. 

It cannot be denied that the hydraulic appliances that 
are to be found in a well-equipped dock fulbl admirably 
all that can reasonably be demanded of them with regard 
to those requirements that I have put in the first line, and 
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which arise from the point of view of the man who merely | 


has to use the machine and not to provide and pay for it. 
In spite of this, however, we find that a rapid change is 
taking place, although, as usual, we have allowed ourselves 
to lag somewhat behind our neighbours ; and if we turn to 
the Continent, we find that the change over from hydraulic 
to electric appliances about docks is becoming almost 
universal. I need only mention, amongst others, Ham- 





burg, Rotterdam, Genoa, Bremen, Naples, etc. : 
If we look for the reason of this change, we soon find it. 
The electric transmission of power can do everything that | 
the hydraulic transmission of power can, and a great deal | 
more besides, and it does it at a cheaper rate. With the | 
same set of engines and boilers, every appliance that re- 
quires power can be driven, the workshops can be kept 
running and the docks can be lighted ; and there is that 
combination of a day and night load which is dear to the 
heart of every electrical engineer. 

In the restricted limits of this short opening paper it 
may be as well to give a few words to that most important 
of dockyard appliances, the crane. 

In respect of first cost, probably there is not very much 
difference between thecost of an electricand of anhydraulic 
crane installation. The electric crane is in itself more | 
expensive than the hydraulic, the electric generating-plant | 
is perhaps slightly cheaper than the hydraulic power- 
a ; but in the case of the connecting-link 
between the power-house and the cranes we find an 
immense advantage on the side of the electric leads, as | 
compared with the cost of hydraulicmains. When welook | 
at the efficiency of the crane as a machine, we find that | 
the electric crane easily surpasses the hydraulic; the) 
quantity of cargo loaded or unloaded for every electrical 
horse-power delivered at the crane is greater than that for 
an hydraulic horse-power. 

In a paper by Mr. Philip Dawson, Assoc. M. Inst. 
C.E., in TRAcTION AND TRANSMISSION for May, there are 
some interesting data on the power required by electric 
cranes in loading and unloading vessels at Continental 
ees with comparative tests between electric and | 

ydraulic cranes when working under exactly similar | 
conditions ; and I have also, through the courtesy of Mr. 
Baxter, the Mechanical Engineer of the Clyde Navigation, 
been given the results of a test made at Glasgow on March 
19 or 20 last. 

The two cranes at Glasgow work side by side. One is 
a compound 5-ton and 3-ton hydraulic crane, and the other | 
is a 3-ton electric crane by Stothert and Pitt. The work is | 
precisely similar, the hydraulic and electric cranes having, | 
in the previous 13 months, discharged and loaded about 
41,000 tons and 44,000 tons respectively. The cycle at the 
test was :— 








Lift .. 30 ft. 
Slew va 100 deg. 
Lower men és 10 ft. 
Lift (empty bucket) 10 ft. 
Slew sa 4 100 deg. 
Lower 30 ft. 


Mr. Baxter gives the results reduced to cost of power 
delivered at the crane per 1,000 tons of cargo unloaded. 
I have analysed the figures on a similar plan to that 
adopted by Mr. Dawson, and have reduced them to equiva- 
lent watt-hours per cycle, with the following result :— 











Load. 
| 1Ton | 2Tons. | 2}Tons. | 3 Tons. 
Hydraulic crane 3 236.7 | 236.7 | 236.7 | 236.7 
Electric crane .| 833 | 1604 197.9 | 241.9 
H | j 
Bein oy ek ae 12> | 0,988 
E | | 
| 


The foreign test given by Mr. Dawson tells the same 
story, but comes out a good deal better for the hydraulic, 
as the crane wasa triple-compound ; the cycle wasa some- 
what longer one, the lift being 36.1 ft., the lower 13 ft., 
and the slew 140 deg. The respective watt-hours per 














cycle are :— 
Load. 
x 4 | ct oak ns ds 
$Ton. | } Ton. | 1 Ton. | 1} Ton. | 14 Ton 
Hydraulic crane .. | 82.0 | 197.2 | 197.2 | 172.4 | 1724 
Electric crane 48.5 58.5 73.5 80.5 105.5 
H | 
Ratio — 1.69 2.17 1.74 2.15 1.63 
E 
} | 


We thus see that in these two independent tests the 
hydraulic-crane power-consumption varied approximately 
between one and three times that of the electric crane 
per cycle of operations. 

The question of the relative cost of the watt-hour de- 
livered to a crane on either system will no doubt be dealt 
with in the discussion. As a basis of comparison, we may 
remember that electricity at 14d. per unit is the mechani- 
cal equivalent in foot-lbs.. or watt-hours, of pressure- 
water at 9°8d. per 1,000 gallons, or 5s. 1d. per 1,000 cubic 
feet, the pressure being 750 lbs. per square inch ; and we 
must also remember that we have to deal with the cost of 
power delivered at the works after allowing for all losses in 
transmission. But there is an aspect of the case that 
would carry the day in favour of electricity, even if the 
cost of working were ey, more, instead of less, and 





this is, the extreme flexibility of the system, the great 
ease with which extensions can be carried out, and entirely 








different classes of work performed. An isolated machine 
can be placed in a remote corner, and there is no trouble 
in getting power to it economically ; there isa general 
adaptability that quite turns the scale in favour of elec- 
tricity, and it does not freeze up in winter. 

Space will not allow me to go into descriptive details 
of particular machines on either system, but with regard 
to electrical appliances it may be said that a thoroughly 
satisfactory system has been produced. There is, however, 
still the battle of multiphase versus continuous current to 
be fought to a finish, and no doubt points of detail will be 
much modified and improved in the future—e.g., the last 
word hasnot yet been said about controllers and resistances, 
especially capstan controllers; but, taken as a whole, the 
electric equipment of docks is here, and has come to stay. 

Summarizing my argument :— 

1. The first cost of an electric installation is not more 
than that of an hydraulic plant. 

2. The cost of upkeep is no more. 

8. The electric machines are more efficient, and take 
less power for the same work done. 

4, The power is less costly to generate. 

5. The transmission losses are less. 

6. The general adaptability is incomparably greater. 








RECENT IMPROVEMENTS IN CANAL 
ENGINEERING.* 
By GeraLp Fitz-Grsson, M. Inst. C.F. 

In introducing this subject for discussion, the author 
finds few improvements to notice in connection with the 
waterways of Great Britain since the opening of the 
Manchester Ship Canal in 1894. 

Few new canals have been projected or constructed, 

the most important being, peers, one of about 54 miles 
in length, to connect the Sheffield and South Yorkshire 
navigation with. the Aire and Calder navigation. This 
will shortly be completed. It will place the South York- 
shire coal-fields in direct communication by water with 
the ports of Goole and Hull. It is 90 ft. in width at 
water-level, and has a depth of 94 ft. There is one lock, 
with a fall of 5 ft., its dimensions being 215 ft. by 22 ft. ; 
other works include nine swing-bridges, two masonry 
aqueducts, and four steel aqueducts, of which the two 
longest carry the canal over the Rivers Went and Don, 
the former being 177 yards in length and the latter 128 
yards. 
“Last year Parliament authorised the construction of a 
canal, 5 miles in length, to connect the Medway at 
Rochester with the Thames, the estimated cost being 
245,310/. 

The Sheffield and South Yorkshire navigation is about 
to improve its waterway. 

The River Weaver navigation has introduced electricity 
for working the celebrated Anderton Lift. 

The Leeds and Liverpool Canal Company have im- 
proved, and are continuing to improve, their navigation. 

Abroad, great advances continue to be made in inland 
navigation; and in Europe, as well as in the United 
States and Canada, the governments and the cag are 
alive to the great advantages to be derived from first- 
class waterways. Everywhere new canals are being con- 
structed, either entirely by the State, or with substantial 
State assistance. 

Among the most important canals recently projected 
or completed are the following :— 

America.—Buffalo and New York Canal, to compete 
with the St. Lawrence route. The New York State en- 

ineer proposes a system of State canals to accommodate 

ats 150 ft. in length by 25 ft. beam and 10 ft. draught, 
to be propelled electrically. 

Canada.—Soulanges Canal, 14 miles in length, re-opened 
in 1902. The locks accommodate vessels 243 ft. in length 
by 42 ft. beam and 14 ft. draught. Electricity is used for 
working the gates and sluices, and for lighting the canal. 

Germany.—Elbe-Trave navigation : improvement of an 
old canal, with a lock 2624 ft. by 39 ft., with 8 ft. depth of 
water on the sills. 

The Kénigsberg Canal, miles in length, completed 
in 1901; bottom width, 98} ft.; depth of water, 21 ft.; 
cost, 615,0007., the State contributing more than half. 

North Sea and Baltic Canal, 61 miles in length, opened 
in 1895. Bottom width, 72ft., with passing- p aces ; 
mean depth, 29} ft. Estimated cost, 7,800,000/., of which 
the German Empire undertook to contribute 5,300,000/., 
and Prussia 2,500,000/. 

Dortmund-Ems Canal, opened in 1899. Length, 168 
miles, of which 70 miles are canalised river. Standard 
dimensions of Prussian canals adopted, 59 ft. bottom 
width, 84 ft. depth of water, locks 220 ft. by 28} ft., with 
10 ft. depth of water on the sills. Cost, 3,970,000. 

Belgium.—Bruges Canal, commenced in 1896 ; 6} miles 
in length, 72ft. bottom width, ft. depth of water. 
Two-thirds of the cost borne by the State. 

In this country there is an apparent lack of sympathy 
with canals on the part of the Government, which, to- 
gether with the severe and often combined competition 
of the railway companies, who own many of the connect- 
ing-links of through-routes by water, has tended to retard 
the progress of inland navigation. Notwitstanding ad- 
verse conditions, however, some of the more progressive 
navigations are holding their own, by improving their 
waterways, enlarging their locks, and introducing econo- 
mical methods of hauling and handling the traffic. 

The following figures, taken from a paper by Mr. de 
Hoerschelmann, written in 1894, show what the variou; 
governments were spending annually at that time oa 
waterways :— 
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Annual Sums Ex- 


of Nove te pended by the State 
Waterways. © Improvement and 
Maintenance. 
Miles. £ 
Russia 52,817 537,300 
France 7,939 2,532,000 
pean, ad 6,214 525,000 
Austria-Hungary ... 3,728 550,000 
Belgium ~ 1,380 420,000 
Great Britain 2,641 Nil. 


The present mileage of canals in Great Britain is about 
3938 mules, of which 415 miles are derelict or abandoned, 
and 1264 miles are under railway control. 

Particular attention has recently been directed to elec- 
trical haulage and propulsion, and several systems have 
been tried with more or less success. 

In France, Mr. de Bovet carried out experiments in 
1894, on the St. Denis Canal, with an electric motor 
weighing about 24 tons, placed on a 300-ton barge; the 
motor, which was supplied with current at 110 volts from 
overhead wires on the towing-path, actuated a drum 
which picked up a chain laid on the bed of the canal. 
The current passed through a cable connecting the motor 
with a small two-wheel trolley running on the line-wires. 

The Galliot system, w on the Burgundy Canal 
in 1894 to 1897, consists of two parts—the electric tri- 
cycle on the towing-path, supplied with current from an 
overhead wire, and the rudder-motor. The _ tricycle 
weighs 2 tons, and is capable of towing two barges loaded 
with 700 tons at a speed of 1} miles per hour. The 
rudder-motor consists of a rudder forming a closed case 
containing an electric motor, which drives a screw-pro- 
peller. The system has also been tried on the canal be- 
tween Douai and Béthune, where the tricycles towed 
barges carrying 250 tons to 300 tons, at speeds of 14 mile 
to 2 miles per hour. The current was supplied at 500 
volts. The cost of haulage is said to be 0.038d. per ton, 
or about half the cost of horse-haulage. 

In Belgium, the Gérard system has been in operation 
since 1900 on the Charleroi Canal, 50 miles in length, 
which connects the coal-fields of Charleroi with Brussels. 
The haulage used to be performed by horses at a speed of 
1} mile per hour and ata cost of about 2s. per boat per 
mile (Cassier’s Magazine, January, -1901), which seems 
very high. By electric haulage the — was doubled, 
the cost remaining about the same. The boats have a 
capacity of 70 tons. The annual traffic amounts to about 
600,000 tons. The system consists of a four-wheel elec- 
tric carriage, weighing 2 tons, of about 5 horse-power 
(nominal), the current for the three-phase motor being 
taken from overhead wires through three separate trolleys. 
There are in all eight wires, of which three are trolley- 
wires supplying current at 600 volts, three are feeder-wires 
carrying currents at 6000 volts, and two are for telephone 
service. The generating-stations are 29 miles apart, and 
the sub-stations, 3 miles apart, contain transformers for 
reducing the current to 600 volts. 

Electrically-propelled tugs are also employed, to which 
the current is conveyed through an insulated cable, sup- 
ported by a boom on the mast. The tugs tow two boats 
of 70 tons each at a speed of 2 miles an hour. 

In Germany, Messrs. Siemens and Halske have experi- 
mented with a rack-rail electric locomotive, supplied with 
current of 500 volts from a single overhead wire. The 
rack-rail serves as a conductor for the return current. 

In England, the Gérard system is being tried on the 
River Lee navigation, and it would be interesting to 
know if the result is satisfactory. 

The Thwaite-Cawley system consists of an aerial rail- 
way about 10 ft. above the towing-path. There are two 
rails—one for each direction—on which run four-wheel 
electric motors, two wheels running on the upper surface 
and two on the lower. The cost of haulage is given as 
0.032d. per ton-mile for a speed of 24 miles per hour. 

In Holland, barges propelled by petrol-engines have 
recently been tried with very satisfactory results. 

The author invites discussion on the following :— 

The advisability of the inland waterways of thiscountry 
being owned and worked by the State. 

The best form and dimensions for inland waterways. 

The advantages of a level benching under water, and 
the level at which this should be formed. 

The advisability of having great width at water-level to 
provide for the draw at the locks. 

The best mode of protecting slopes against the wash of 
sneeheiabnlie-aesmalel or towed vessels. 

The relative advan and cost of aie 
steam-locomotives running on the towing-path, steam and 
electric tugs or motors, petrol, alcohol, or compressed-gas 
motors, and independently propelled barges capable of 
carrying goods and towing other barges. 

e relative advantages and cost of the different sys- 
tems of electrical] haulage or propulsion already tried on a 
practical scale. 


by horses, 








OPEN-HEARTH STEEL. 


The Production of Open-Hearth Steel from Molten 
Blast-Furnace Metal.* 


By BENJAMIN TALBor. 


Tue two chief processes of making steel, the Bessemer 
and the Siemens-Martin, or open-hearth process, have 
long been in close rivalry, and but few will be found to 
dispute that of the two the open-hearth process is the one 
destined to survive. The Bessemer process possesses the 
advantage of great rapidity of conversion, together with 
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the fact that molten pig-iron as it comes from the blast- 
furnace can be directly converted into steel. The ordinary 
open-hearth process is very considerably slower than the 
Bessemer ; and whilst molten pig iron can be used directly 
in the furnace, its use has not been found to possess any 
great advantages over solid pig iron, and the addition of 
some 30 per cent. of scrap is almost a sine gud non for the 
best successful commercial work. 

Some three years ago the author introduced successfully 
at the Pencoyd Works, Philadelphia, a method of making 
steel, which, whilst giving a product which ranks as open- 
hearth steel, gives a rapidity of conversion which is far in 
advance of ordinary open-hearth practice, and which per- 
mits of the employment of molten pig-iron direct from the 
blast-furnace or cupola, without the use of scrap, or which, 
when desired, equally permits of the use of scrap. As 
this development of the open-hearth process is now spread- 
ing with some rapidity in the United States, and also, 
although not so rapidly, in our own country and on the 
Continent, the following remarks will be confined to giving 
an outline of the process, together with some of the results 
hitherto obtained. 

The Continuous Process.—The process which is now 
commonly known as the continuous process derives its 
name from the fact that the open-hearth furnace is worked 
continuously during an entire week, or even a longer 
period, without completely emptying it. Although it 
might be possible to work the process with success in an 
per rd fixed furnace, using, say, two tap-holes at vary- 
ing levels, it ismuch more conveniently worked in tilting- 
furnaces of large dimensions, and the future of the process 
is probably bound up with the use of such furnaces. Itis 
also probably essential that the lining of the furnace shall 
be of basic material, as the heat, being continuously 
applied during an entire week without allowing the furnace 
to cool down at all during that period, would probably be 
too severe for a sand lining to withstand successfully. 
The oxidising slag present during the operation would 
also have a deleterious effect on sucha lining. In practi- 
cal working the process is carried out as follows :—On 
Sunday evening the furnace is charged, as in ordinary 
open-hearth practice, with a mixture of scrap and solid 
pig iron, or partly solid pig iron and partly molten pig 
metal. It has been found very convenient to partly charge 
the furnace with scrap on Saturday evening, after it has 
been entirely emptied, and to let this slowly melt down 
during Sunday until the shift come in on Sunday evening. 
In any case, the first (or filling-charge) is worked down in 
the usual way until a bath of finished steel is obtained. 
This, with a furnace of 75 tons to 100 tons capacity, will 
probably take about 12 hours, depending on the nature of 
the pig metal employed, and the percentage of scrap in 
the charge. When the charge is ready and at a heat 
sufficient to allow of its being cast, the furnace is tilted, 
and a definite part of the charge is run out into a steel 
ladle in the ordinary way, the necessary ferro additions 
being thrown into the ladle as the metal runs in.- It is 
found that the amount of ferro that need be used is ap- 
preciably lower than that required in ordinary practice, 
and from present experience is found to be, on an average, 
10 to 12 lbs. per ton of steel made. After the metal is 
cast, the furnace is turned back into the upright position 
and the tap-hole lightly closed ; any necessary repairs to 
the slag lining are effected by throwin on basic material, 
and a certain amount of lime and oxide is thrown in to 
form the slag necessary to oxidise the metalloids of the 
incoming molten pig metal. After these slag additions 
are fairly well incorporated in the molten slag remaining 
on the surface of the bath left in the furnace, the pig-iron 
ladle is brought up in front of the furnace, lifted up by 
a travelling crane running along the charging-side of the 
furnace, and the molten pig iron is teemed into the steel 
bath left in the furnace. The reaction which takes place 
between the slag covering of the bath and the molten pig- 
iron introduced results in the immediate combustion of 
the metalloids of the pig metal; silicon, carbon and 
phosphorus are rapidly eliminated, although it is note- 
worthy that when much silicon is present in the metal 
introduced, the removal of the carbon does not take place 
at once, and for this reason it is always preferred that the 
pig-iron added should be low in silicon. The carbon is 
removed by the aid of the oxides of iron in the slag in the 
form of carbonic oxide, the combustion of which in the 
furnace materially diminishes the amount of fuel required 
per ton of steel. The removal of the metalloids by the 
oxides contained in the ferruginous slag results in the 
precipitation of iron from the slag into the bath, so that 
the yield obtained by this process is very considerably in 
excess of that obtained from the ordinary pig and scrap 
open-hearth process. Results at Pencoyd have shown 
a yield of well over 105 == of steel per 100 parts of 
metal introduced into the furnace. After the first re- 
action has quieted down, samples are taken from the 
bath, and the heat is worked down until the bath is again 
finished steel ready for tapping ; another definite amount 
of the bath is then cast, and the process is continued in 
the same manner during the whole week. On Saturday 
the whole contents of the furnace are cast at short intervals 
in two or three ladles, and any necessary repairs to the 
furnace are then made. 

Results.—The output by this process varies, of course, 
with the size of the furnace, and the nature of the pig-iron 
converted. 

In the United States, from hematite iron, in a 200-ton 
furnace, 1,400 tons of steel have been obtained in the 
week. In the furnace at Pencoyd, which is nominally of 
70 tons capacity, more than 750 tons have been obtained 
in a week from pig iron containing 0.8 per cent. of phos- 
phorus. At Frodingham, from phosphoric pig-iron. 
with nearly 2 per cent. of phosphorus, more than 600 
tons have been obtained from a furnace holding 100 tons 
of metal. 


ALLOYS OF IRON, NICKEL, AND 
MANGANESE.* 
By R. A. Haprretp, M. Inst. C.E. 


Amoncst the various alloys of iron with other elements 
which the author has investigated during the past twelve 
years, none have shown more remarkable properties than 
the one now described. 

In the author’s former paper to the Institution on 
‘* Alloys of Iron and Manganese,” he showed that man- 
eat to the extent of about 5 per cent. alloyed with 

4 per cent. of iron, and 0.45 per cent. to 0.50 per cent. 
of carbon, gave a most extraordinarily brittle product, so 
brittle in its cast state that specimens of it could be readily 
powdered under comparatively slight pressure ; in fact, 
the form of the crystallisation of the material was so weak 
that it might be said to the nature of a strong 
sandstone rather than that of an iron or steel alloy. Not- 
withstanding this; the product, when heated, could be 
readily forged ; its strength was then increased to about 
24 tons tenacity per square inch, but it was still exceed- 
ingly brittle, giving practically no elongation, and appa- 
vanity of no commercial value. The following were its 
mechanical properties :— 
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Neither was the material susceptible to improvement 
by any of the toughening methods generally employed. 
In a somewhat similar manner an alloy of iron with 
about 15 per cent. of nickel is brittle, although less so 
than the manganese-iron alloy referred to. 
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Whilst it will be seen that its tenacity is much greater 
under the ordinary bending tests, whether in the annealed 
or unannealed condition, the material was very fragile, 
bending only slightly. 

Singularly, however, the author has found that a double 
combination of the two metals in question—that is, of 
both nickel and manganese, with iron—in exactly the 
same percentages as before, gives a most extraordinarily 
tenacious material. 

In the following table are given the results obtained 
from tests of the forged material :— 
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* On 8 in. t See next page. 

The elongation takes place over almost the whole length 
of the bar under stress, and the elastic limit is compara- 
tively low. 

In the form of wire of 15 B.W.G.—that is, hard 
drawn—the tensile strength was 122 tons per square inch 
and the material then withstood only three torsions an 
five bends. 

The absolute elastic limit of a water-quenched speci- 
men of Mark 1109D. was 31,540 lb. per square inch, and 
the modulus of elasticity 27,669,080 lb. per square inch. 
This material, submitted to the Frémont drop-test, gave 
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the exceedingly high value of 36 kilogramme-metres, the 
specimens bending double and remaining unbroken. The 
size of the specimens was 30 by 8 by 10 millimetres, 
nicked 1 millimetre in width and 1 millimetre in depth. 
As the very best mild steel will not stand more than 
about 20 kilogramme-metres, and generally breaks, it will 
be seen what remarkable toughness this steel possesses, 
This material, whilst not so non-magnetic as the 
author’s manganese-steel, is comparatively so. When 
tested in the ordinary way, its magnetic susceptibility 
is very slight, and its electrical resistance is enormous— 





the reduction of area being about 90 per cent. ; the bar, in 
fact, having drawn out to a point. 

Brittle Crystallisation.—As pointed out by Heyn, the 
term “‘ brittle crystallisation ” led to some confusion. 
The author suggests that it would be well to recognise 
specifically two types of brittleness: First, actual or 
mechanical brittleness, which causes the metal to snap 
on ee! attempt being made to bend it; second, potential 
or vibratory brittleness, in which the metal gives 
excellent tensile tests, will readily bend double without 
fracture, but is, nevertheless, very liable to fracture 





|suddenly under vibration or alternation of stress, at a 
stress far below its elastic limit. Vibratory brittleness 
is, of course, much the more dangerous of the two fore- 
, going phenomena. 

Determination of Vibratory Brittleness. — When ex- 


namely, 80 to 84 microhms—that is, about six times that 
of ordinary iron, with a temperature coefficient of 0.1092. 
It is also hard, and cannot readily be machined. 

These tests show the extraordinary changes which can 
be obtained in the soft-metal iron by different alloys or | 
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(8eor) 
combinations. Pure iron, which has a tenacity of only | amined under the microscope, steel liable to fracture 
about 18 tons per square inch, in the form of cast| under the influence of vibration usually presents a 
iron has its strength further reduced to about 7 or! coarse structure, in which the junction-lines of the 
8 tons per square inch, with practically no ductility. | ferrite and pearlite crystals are very sharply defined, 
In the nickel-manganese alloy now described the duc-/ whilst in form the constituents are sharply angular. 
tility is increased to nearly twice that of pure iron, | Usually, however, the indications of the microscope 
and at the same time the high-breaking stress of 56 to 65 | possess only the melancholy interest of a post-mortem 
tons per square inch is attained. |examination. To detect vibratory brittleness the 

This section of the important Conference being held by | author has devised a modification of the alternating 
our Institution will have brought before it important | stress or fatigue test, which can be rapidly carried out. 
facts, but the author ventures to think there will be sub- The method is illustrated below. S is a horizontal 
mitted to it no more curious one than that the compara- slide making about 100 strokes per minute. To S is 
tively soft metal iron has its tenacity trebled and its | 
elongation more than doubled by two elements which 
when each of them is alloyed alone respectively with iron 
in almost exactly the same percentages, give products | 
that are exceedingly brittle and practically worthless. 





THE DANGEROUS CRYSTALLISATION OF 
MILD STEEL AND WROUGHT IRON.* 
By J. O. ARNOLD. 

THE accuracy of the view enunciated by Sorby in 1864, | 
that the irregular polygonal figures obtained on etching 
mild steel, or wrought iron, are allotrimorphic crystals 
formed by the interference of cubes and octahedra, is now 
generally admitted. Andrews was the first to show that 
in wrought iron these large crystals often appear to be 
built up of a large number of smaller cubes or secondary 
crystals. Areca and Jefferson showed that such was 
always the case with gold and copper, and that the 
varying orientation of taese secondary he! pore produced 
the curious optical effect which cau two adjacent 
crystals to appear—the one bright and the other dark, 
like the alternating bands produced by rolling grass in | 
opposite directions. By general consent the term | 
‘‘secondary crystal” has fallen into disuse, and the term | 
“etching figure” has been substituted, in accordance | 
with the nomenclature of mineralogy. Stead made the | hoe 
interesting discovery that some mild-steel sheets, which | (7670) 


were intensely brittle, presented huge crystals with 
varying orientations as marked as those in gold. He also | attached a slotted angle-bar. T'T is the test-piece, 3 in. 
uare, 54 in. in length over all, with 4 in. projecting 


proved that the fracture of this, metal was analogous to 
mineral cleavage. Ewing, Rosenhain and Humfrey | above the die in which it is gripped. The end of a test- 
have shown that well-crystallised wrought iron, after | bar is deflected 4 in. each way from the centre, receiving 
being stressed beyond its elastic limit, shows in the | about 200 blows per minute from the slotted angle-iron. 
interior of the crystals planes which they have called | Fracture, of course, always takes place along the line of 
‘‘slip-bands.” There has been a tendency to generalise the die. At this point the steel is very slightly deflected 
from the results of Stead and Ewing, and to regard all | at the rate of 200 alternations per minute. At the point 
fractures of metals as equivalent to mineral cleavage ; in | of fracture the metal becomes hot, probably reaching the 
many cases this view is untenable. | temperature of minimum ductility, observed by André 
For instance, the author has tested a bar of pure gold | Le Chatelier, in the vicinity of 100 deg. Cent. On taking 
resenting the most intense crystallisation, which bent | a steel known to apne vib 
kwards and forwards ten times rene an angle of | nevertheless, bends double cold, and will elongate 30 per 
180 deg. and then fractured as though broken in tension, cent. on a length of 2 in. under a maximum stress of 
= | 30 tons per square inch, such metal will, under the test 
| just described, be found to snap after receiving about 
200 blows, equivalent to a time endurance of about 
;One minute. On the other hand, steel little liable to 
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ratory brittleness, but which, | go 


fracture under vibration has a time endurance of about 
two minutes, equivalent to 400 blows. It is evident that 
a very large number of such tests can be carried out in a 
day. It is absolutely necessary that the test-bars should 
be exact to size, and they must be polished with fine 
emery-cloth till quite free from tool-marks. 

Heat Treatment hanically Brittle Steel.—Stead 
has shown that the coarse structure of mechanically brittle 
steel is made much finer by being heated to slightly over 
900 deg.—that is to say, above Osmond’s point Ac. 3. 
This fact is strikingly exemplified by the specimens 
exhibited ; but although the structure is fined down by 
such treatment, the operation does not produce a satisfac- 
tory no crystallisation, and experience has shown 
that crystallisation so coarse as to produce mechanical 
brittleness can be thoroughly removed only by hot work- 
ing, or, better still, by consignment to the scrap-heap for 
re-melting. 











EXPRESS STEAMERS FOR SHORT 
VOYAGES.* 


By Apert Epwarp Sgaton, M. Inst. C.E. 

So long as the majority of mankind is subject to sea- 
sickness, the favourite route between any two places 
will be that which involves the shortest sea passage. I 
therefore take such sea as are the shortest 
between country and country, or between one part of a 
country and another, separated by water, as being of the 
first importance, and, as —— instance Stranraer to 
Larne, Dover to Calais, Holyhead to Kingston, and 
Barrow to the Isle of Man. Second, those routes which 
compete with these, but involve a somewhat longer water 

assage, as, Folkestone to Boulogne, Newhaven to ee 
Coeur to Ostend, Flushing to Queenborough, Harwich to 
the Hook of Holland, and Harwich to Antwerp, as com- 
peting with Dover to Calais ; Holyhead to Dublin, Liver- 
pool to Dublin, and Milford Haven to Waterford, as 
competing with Holyhead to Kingston; Fleetwood to 
the Isle of Man, and Liverpool to the Isle of Man, as 
competing with the Barrow route ; Fleetwood to Belfast, 
Barrow to Belfast, Glasgow to Belfast, and Liverpool to 
Belfast, as competing with Stranraer to Larne. 

The next in importance are the longer ot en. 
chiefly affecting second-class traffic, such as Southampton 
to Havre, Weymouth to St. Malo, Bristol to Cork, and 
coast voyages, such as those from the Firth of Forth to 
London and from Glasgow and Oban to the West Coast 
of Scotland, Finally, what may be taken as summer or 
excursion traffic, numerous —— of which can 
instanced from the Firth of Clyde, the West Coast of 
Scotland, and from the Port of London coastwards and 
to the Continent. 

In point of importance, the old trade routes of Dover 
and Calais, Harwich and Holland, Holyhead and Dublin, 
will always take the lead. 

On all these routes there has been from time to time 
increase in size of ships, as well as in speed and comfort, 
but in nearly all of them there are limitations and special 
conditions which necessitate differentiation, so that in 
hardly any two of them, or their competing routes, does 
one find precisely the same size and type of steamer em- 

loyed. The causes of these differences I wish particu- 
arly to point out in this paper. 

Table of Routes.—First of all, every harbour used by 
these ships is a tidal one, and although much has been 
done in recent years to make some of them more conve- 
nient and commodious, there is still a very definite limit 
to the draught of water of the steamers using them for a 
time-service. A tidal service is very inconvenient and 
cannot compete with a time service. All express routes 
are now run on a time-table, the boats leaving the har- 
bour at a fixed time, night or day; this is effected by 
using boats restricted as to draught of water, and choosing 
a time which is never low water of a Many 
of the harbours are such as to limit the length of a ship 
using them, but generally this restriction is not now of 
great importance, except that at Calais the big boats 
must be double-ended, or lose time by turning round out- 
side the harbour. Many harbours are situated close to, 
or actually on the sea, so that the steamer on leaving her 
moorings is very quickly on the open sea. This affects 
the design and age, of a —, For example, at 
such harbours as Dover, Calais, and Folkestone the ship 
must continue at full until she is quite close to her 
berth ; her engines should therefore not only reverse 

uickly, but should develop sufficient resistance to check 
the way and act as powerful brakes. On leaving such 
ports, especially in bad weather, the ship must keep her 
course and get to full a very quickly, in order to 
shorten the voyage as much as possible. 

Length of voyage is an important factor in determining 
design. If the night service exceeds three hours, the 
accommodation necessary for the passengers’ comfort is 
very different from that of a ship whose passage is short. 
In this latter case large numbers of state-rooms with beds 
are quite unn . deck-space with plenty of 
shelter and a cabin provided with sofas are sufficient. In 
ships performing a longer more sleeping-cabins 
and hot meals are required ; hence the cooking apparatus 
and saloon, &c., are more elaborate. The quantity of 
coal and stores carried is, of course, larger, and sufficient 
is usually supplied for the return voyage; each hour of 
— requires 15 tons additional displacement on a 20- 

ot steamer. 


Speed, which is always of the first importance, is often 
verned, however, by circumstances not always obvious, 
and although the tendency in all directions is to go faster, 
there are certain routes in which little or no advantage is 
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TABLE I.—Express STEAMER ROvTEs. 
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| | POSSIBILITIES. 
| 
On | Total | Sas? Timer | Timeit | ‘Timeit | Time it 
rcpt ae r ‘ime i ime i me i 
Damenanion. Land. Gute, | ,Dis- | ‘Dis. sthe- Speeds are | Speeds are |Speedsare 
| tance. | tance. | dule. | 50and20 | 50 and 23 | 55 and 25 
| | Miles an Miles an Miles an 
| | Hour. Hour. Hour. 
statute nautical | statute | statute per cent | hours hours hours hours 
miles miles miles | miles | 
London to Calais vid Dover ‘s ..| 76.25 | 21.0 24.2 | 100.45 | 24.1 3.333 2.985 2.825 2.600 
» Boulogne vid Folkestone .. 70.0 | 26.0 30.0 | 100.00 30,0 | 3.500 3.150 2.950 | 2,723 
¥ Dieppe », Newhaven 56.0 66.0 76.0 | 182.00 | 57.6 5.567 5.176 4.670 | 4.310 
» Ostend ,, Dover .. ..| 76.25 | 60.0 69.0 | 145.00 47.6 | .. 5.225 4.775 | 4.396 
pe Flushing ,, Queensborough 49.50 | 108.0 124-4 | 173.90 71.5 9.083 7.460 6.640 6.130 
So Hook of Holland vid Harwic' 68.00 101.0 116.3 | 184.3 63.1 8.583 7.423 6.660 6.118 
a Dublin vid Kingston .. ..; 2703 | 64.0 73.8 | 344.1 21.5 9.00 9.346 8.856 8.117 
3 »» 9) Holyhead .. 263.5 | 70.0 80.6 | 344.1 23.4 | 9.250 9.550 9.020 8. 
Z », Liverpool .. 201.0 | 137.0 157.8 | 358.8 44.0 | 16.500} 12.160 11.120 10.217 
- Belfast ,, Stranraer .. 429.0 39.0 *45.0 | 474.0 9.5 12.500 11.080 10.780 9.850 
= a oe eS. 5: 264.5 107.0 123.3 | 387.8 31.8 | 17.000! 11.705 10.890 9.992 
i +95 Fleetwood .. .| 220.5 | 1180 130.1 | 359.6 36.2 | 15.00 | 11.345 10.490 9.627 
2 - », Liverpool .. .. 201.0 | 156.0 180.0 | 381.0 47.2 16.00 | 13.270 12.070 11.105 
. +» 99 Greenore .| $23.0 | 87.0 100.2 | 493.2 | 23.7 | 11,714 11.060 10.131 
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The above table shows the distances, on land and sea, of certain routes with express service. The scheduled time is that 
eneral rule, adhered to by the various companies. 
The first assumes an average s 
(equal to 17.4 knots), and an allowance of a quarter of an hour for tran 


advertised and, as a 
figures in the three columns following. 


r hour on land, and 23 miles 


second, an allowance of 50 miles 
to 21.7 knots). 


and 25 miles per hour at sea (equ 


TABLE II.—Particunars OF Express STEAMERS ON CHIEF ROUuTEs. 
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The possibilities of the route are therefore shown by 
ed on land of 50 miles per hour, and on sea of 20 miles 
ipment, getting under way and getting alongside. The 
(equal to 20 knots) at sea. The third, 55 miles per hour on land 





























but the longer passage has the shorter land journeys, so 
that the whole distance is less—the journey may be done 
in something like the same time if the steamship is of 
high speed. In this case the sea passage is not long 
enough to permit of ‘turning in.” 

he determining factors for dealing with the steam- 
ships engaged in these services are :— 

1. ag on trial. Speed per schedule. 

2. The greatest number of passengers to be carried. 

3. Night or day services. 

The limitations are :— 

1. Draught of water. 

2. Length of ship. 

3. Length of passage, and 

4. Nature of passage. 

Dover-Calais Route.—Here the service is practicall 
that of a ferry taking pomenes backwards and forwards 
several times a day. The harbour at Calais does not 
permit of a time service with vessels drawing more than 
10 ft. of water, and vessels exceeding 200 ft. in length 
must be either double-ended or lose time by turning out- 
side. The larger number of passengers travel in the day- 
time, consequently the largest boats are designed for 
day service. Hitherto the service has been carried on 
solely with paddle-boats, as the paddle suits both harbours 
better than the twin screw, for reasons already given. In 
Table II. are given particulars of the largest and most 
modern of these boats. 

Folkestone Route.—Since the two railways have amalga- 
mated, there is now no real competition in the boat ser- 
vice. This harbour does not admit such large steamers as 
does Dover Harbour, but otherwise the service is similar 
in nature; for although the sea is somewhat longer, 
the land journey on both sides is shorter. 

Newhaven Route.—-Here the sea-passage is three times 
that from Dover, but it is not esd enough to require — 
sleeping service, and the land passage is considerably 
less on both sides. The harbour or harbours permit of a 
9-ft. draught of water, and the service can be conducted 
advantageously with twin-screws, the traffic not requiring 
nearly such large boats as on the Calais route. This 
draught of water permits of sufficiently re propellers, 

Ostend Route.—The shallow harbour at Ostend and the 
high speed required with such ae steamers necessitate 
their being driven by > The service is a compa- 
ratively short one, and therefore no sleeping accommo- 
dation is required. : 

Harwich and Hook of Holland Route.—This route, com- 
poting as it does successfully with the Queenborough and 

lushing route for the Berlin and Eastern traffic, con- 
veys a large number of passengers yearly, but always at 
night-time. In this case the harbours permit of a draught 
of water of 14 ft. The scheduled speed is moderate, al- 
though the boats are capable of attaining very much 

ter speeds. It is necessary for these vessels to have 
ull night accommodation and means for preparing and 
serving hot meals as well as cold. The passage is, in 
winter time, often a rough one, and is undertaken in all 
weathers; hence the ships must be strongly built, of 
good reserve power, and, as far as possible, have every- 
thing in duplicate. The whole of the Great Eastern 
ilway Company’s boats are now twin-screws, experi- 
ence having demonstrated the superiority of this method 
of propulsion in that service. The Flushing boats are 
all paddle-boats. 

Holyhead and Kingston Route.—The draught of water 
permitted here is 13 ft. to 14 ft. The traffic is heavy, and 
the distance such as to warrant a high speed. Moreover, 
it is one that must be maintained throughout the year, so 
that the boats must be good sea-boats, with considerable 
reserve of power. For many years the four paddle- 
st ged in this rout were far in advance of ships 
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ned by so doing. For example, in the case of the 
fast and Fleetwood, and the Hook of Holland service, 
passengers leave Fleetwood and Harwich at 10 o’clock and 
reach the port at 5o’clock next morning, whereby they | 
get a proper night’s rest.’ Were the voyage appreciably | 


shortened, the increase in speed would have to be con- 
siderable, without gain to the real comfort of the pas- 
sengers. On the other hand, in competing lines from one 
big town to another—say, London to Paris, vid Dover— 


on similar routes elsewhere, and to-day We find the finest 
vessels of their kind engaged in this trade. Their speed 
is higher than that of any similar ‘steamer, and the ac- 
commodation permits of every comfort to passengers, so 
that those who wish to do so can sleep on board. 
Stranraer and Larne.—This service is a night and day 
one, performed by paddle-steamers of moderate size and 
speed. The length of sea passage compared with 
that of the other routes is so short that competition will 
probably never force the sea speed to be higher than it is. 
Fleetwood and Barrow Routes.—Here we have tidal 
harbours that only permit of a time service by the boats 
leaving at a particular hour each night, and drawing only 
about 12 ft. of water. Their size and speed have per- 
mitted them to be twin-screws. The a of journey 
requires them to have full night accommodation, and the 
passage is of such a nature as to require them to be 
thoroughly sea-boats. They have, also, to lie 
aground, and so must have good local ——- 
The Liverpool and Isle of Man Service.-—This is prac- 
tically an excursion service during the summer, carried on 
by two or three very magnificent paddle steamers, supple- 
mented by a second fleet of somewhat older and inferior 
ships. The chief service is a day one, and the s) is im- 
esa in order to compete with the shorter routes from, 
leetwood and Barrow. The Empress Queen is, perhaps, 
the finest example of such a steamer that has ever been 
built. She can carry three thousand passengers, and is 
generally crowded during the season. 
Thames Excursion Traffic.—This traffic is now carried on 
by very fine paddle steamers, whose draught permits them 
to enter Boulogne, Ostend, and several of the East Coast 
harbours at any time of tide. Their is high—20 to 
21 knots, The accommodation is, of course, only that 
suitable to excursionists, and these boats do not go to sea 
except in summer, and in fine weather. 
Few, if any, of these express steamers are classed at 
Lloyd’s or any other registry. They are d ed to suit 
their own particular service, and experience has proved 
in nearly every case that they have been suitable and 





versus vid Newhaven—the sea passages differ greatly ; 





satisfactory. e hull, as well as the machinery, how- 
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ever, is under the jurisdiction of the Board of Trade, who 
take great pains to insure the safety of the travelling 
public, not only by seeing that the hulls and machinery 
are strong and safe, but by providing all the appliances 
that experience has proved to be for the safety of the 
passengers in case of accident. They must have sufficient 
stability to carry all their passengers on deck, and not 
have so much as to make them uneasy rollers. To have 
lines suitable for their high —- on such light draughts, 
it is necessary to make the ull and machinery as light 
as possible ; hence they are all built of steel. The engines 
are run at a high speed of revolution, and the boilers 
are worked with forced draught. 








STEAM TURBINES.* 
By Professor RaTEAv, Paris. 

As is generally known, it is to the Hon. C. A. Parsons 
principally, and to the Swedish engineer de Laval, that 
1s owing the general introduction of the steam-turbine 
into practical engineering during the last ten years. It 
should, however, not be forgotten that the idea of this 
type of motor had already taken form in the brains of 
several inventors, and that, among them, the French 
engineer, Tournaire, is entitled to particular mention as 
having, in 1853, just half a century ago, indicated the 
capabilities of the steam-turbine. The disposition Tour- 
naire indicated is almost exactly that developed thirty- 
two years later by Mr. Parsons, with, it is true, some 
very ingenious improvements, which have assured the 
success of the engine. Tournaire also conceived the heli- 
coidal gearing since adopted in the de Laval system. 

As in the case of reciprocating steam-engines, steam- 
turbines are heat-engines, converting the calorific energy 
of the steam into directly-available mechanical energy. 
From another point of view they are analogous to_hy- 


draulic turbines, and form part of the general class which 


the author will call ‘‘ turbo-machines.” To a person well 
grounded in the thermodynamic properties of steam, and 
possessed also of a thorough knowledge of the theory of 
the hydraulic turbine, nothing is easier than to design, 
with confidence, a steam-turbine to satisfy a given pur- 
pose, provided, it should be understood, that he aa eee 
viously determined the working coefficients to introduce 
into his calculations. Piston-engines are not susceptible 
of such exact calculations, owing to losses at the admis- 
sion and exhaust-ports, and also to cylinder condensation. 
In turbines, the expansion of the elastic fluid can be 
pushed to its extreme limit much more conveniently than 
in the case of piston-engines, whence they share the ad- 
vantage of employing condensers giving the best possible 
vacuum. On the other hand, friction and leakage in- 
crease in proportion as the pressure is raised. From 
these opposite conditions it results that for low pressures 
turbines are more advantageous than reciprocating-en- 
gines, while they generally consume more than the latter 


when the pressure of exhaust is that of the atmosphere, or | 


higher. 

As in the case of their hydraulic analogues, steam-tur- 
bines may be divided into two principal classes—action 
and reaction turbines; and each of these classes is sub- 


divided accordingly as the turbine is composed of a single | 


wheel, or of several wheels, traversed successively by the 
steam in course of on age Among reaction turbines 
(analogous in hydraulics to the well-known Jonval tur- 
bine), of which, as multiple machines, the prototype is 
the Parsons turbine, the steam is only a y expanded 
in the distribution, and acquires its full expansion in the 
movable wheel. The steam therefore acts on the blades 
at once by its pressure and its velocity. The movable 


wheel is thus subjected on its two faces to pressures of | 


different amount, causing longitudinal thrust, which has 
to be balanced. These differences of pressure render it 
necessary to reduce to a minimum the clearance between 
the movable wheel and the walls by which the steam 
tends to escape without traversing the blades, and_ so 
doing useful work. It is indispensable that the distribu- 
tion of the steam should be effected over the whole cir- 
cumference of the movable wheel, in order to avoid move- 
ments of pulsation very prejudicial to efficiency. 

In the ‘action ” turbine, on the other hand, the steam 
only acts on the movable wheels by its velocity. Each 
wheel revolves in a casing in which the pressure is uniform. 
Therefore the steam does not produce any sensible longi- 
tudinal thrust on the mcving parts, which dispenses with 


the necessity for any special provision to neutralise such | 


thrust. The steam does not tend to rush across the 
blades in order to pass from one face to the other at the 
expense of efficiency. It is therefore possible to provide 
sensible clearance between the moving and fixed parts, 
and consequently to disregard the wear of the shaft- 
bearing. Further, it is possible, if need be, to project 


| the wheels of two conical discs of that metal. These 
| multicellular ‘‘ action” turbines can be disposed _so as to 
‘run with very little loss from friction or from leakage, 
| and, as a result, the consumption of steam is proportion- 
| ately small at any load. 
| It is not necessary to insist on thé well-known advan- 
tage possessed by turbines in general of their smooth and 
| continuous movement of rotation; but the excessive speed 
|for which they are obliged to be designed, in order to 
' meet the pecs § of flow of the steam, constitutes in many 
cases a serious inconvenience—c.g., in its application to 
'ship-propulsion. For a long time this hampered their 
| use for electric installation, but latterly dynamos of very 
| high speed have been constructed, worked by steam-tur- 
| bines, constituting an outfit of light weight, requiring 
small space, and, although of ample power, of low cost, 
| and, as a consequence of working and upkeep, as simple 
|ascan be desired. It follows that for this purpose the 
| steam-turbine may be expected rapidly to supplant the 
| piston-engine. ; 
| Direct coupled to ventilators and centrifugal pumps, 
steam-turbines, owing to their capability of producing 
great power at high speed, exhibit surprising results. The 
author has installed turbo-ventilators giving a pressure of 
half an atmosphere, and turbo-pumps with a lift of several 
‘hundred metres. Heis prepared to instal plants of several 
thousand horse-power compressing air to more than 6 
atmospheres, or raising water to more than 600 metres 
(say 2000 ft.). This shows that the steam-turbine pos- 
| Sesses vast possibilities. 








| BACTERIAL TREATMENT OF WATER AND 
SEWAGE UP TO DATE.* 
By Professor Percy FRANKLAND, Ph.D.,M.Sc., 


uD., F.R.S. 

Tuat the purification of sewage invariably depends 
upon the agency of micro-organisms, either in a state of 
/nature or under domestication, has been so generally 

recognized for some years past, that a large amount of 
| valuable experience bearing on bacterial treatment has 
|now been gained by many persons working in different 
| places and under different conditions. The present En- 
' gineering Conference would appear to be a fitting oppor- 
|tunity for the interchange of views on this important 
subject, as well as for a discussion of the conclusions which 
| have so far been arrived at by the Commissioners ap- 
| pointed to inquire into the “‘treating and disposing of 
| sewage.” 

| Perhaps the purposes of our Conference will be best 
| served by my enumerating the several ooints on which it 
| appears to be most desirable that the views of those who 
have had practical experience should be elicited. In this 
| manner it is to be anticipated that diffuseness in discussion 
| will be avoided, and that there should be a prospect of 
some tangible good resulting from our labours. 

1. Under what circumstances are the older methods of 
| bacterial purification on land — irrigation and inter- 
| mittent downward filtration—to be preferred to the 
more modern methods of bacterial purification without 
land ? 

This requires the most careful consideration from the 
point of view of (a) efficiency, and (6) cost. 

Under this heading we may appropriately discuss the 
much-vexed question as to the necessity of supplementing 
the modern bacterial methods by land treatment. 

The possible contamination of subsoil water, as well as 
other sources of danger or nuisance, arising from sewage 
works of different kinds, should also be considered. 

2. What are the relative merits of the different methods 
of preliminary treatment? Under this heading informa- 
tion is sought for as to the value of chemical precipitation 
and septic-tank treatment respectively. It is particularly 
desirable that evidence should be obtained as to what is 
accomplished in the septic tank; thus as to whether the 
advantages of the tank go beyond subsidence, averaging 
the quality of the sewage, and liquefying more or less of 
the organic sludge, or whether even the dissolved matters 
in the sewage are so influenced as to be more effectively 
dealt with afterwards in the bacterial beds. 

A very important matter for consideration, also, is the 
roportion which the tank-capacity should bear to the 
aily flow of sewage. 

The question of open versus closed tanks will also arise. 
| The possible advantages of chemical treatment prior to 
admission of the sewage on to bacteria-beds must not be 
lost sight of. 


anaerobic treatment any substantial advantage is gained 
by the employment of contact materials. 

3. Contact Beds.—-Perhaps the greatest variety of ques- 
tions must arise with regard to this portion of the modern 





We have also to consider whether in the septic or | 


ean be obtained by different modes of bacterial treatment. 
By what standards is the purity of an effluent to be judged? 
In this connection it is of great importance that a clear 
understanding should be arrived at as to what the real 
object of sewage purification is, and as to how this purifi- 
cation should be controlled. 

The purity of the effluent must be considered also with 
reference to the stream or other body of water into which 
it is to be discharged. The relative importance of chemi- 
cal and bacteriological standards also must be fully dis- 
cussed, as these are at the present time a fertile source of 
confusion and misunderstanding. 

In this matter of purification and standards, above all, 
the practical and academic aspects must be carefully 
distinguished. 

The sterilisation of effluents should also receive con- 
sideration. 

In discussing the efficiency of purification, I would 
emphasise the absolute necessity of Slag able to compare 
the chemical and bacteriological data for one and the 
same sewage before and after purification, and that such 
data for the effluent alone are of little or no value. Satis- 
factory comparisons of this kind in the case of land treat- 
ment are rarely available, in consequence of frequent 
complications arising through admixture of subsoil water. 

5. Sturm-water.—As is well known, the systematic 
purification of sewage is complicated by the enormous 
variation in the amount of liquid which has to be treated, 
and the practical impossibility of submitting to the same 
processes of purification those vast volumes of water. 
which are carried by the sewers during heavy rainfalls 
This practical factor of great importance is one which it 
so often lost sight of by those who approach the subject 
of sewage purification with preconceived ideas, gained 
exclusively from the perusal of scientific literature, and 
from observations made in the laboratory. If the object 
of sewage-purification is to minimise the pollution of our 
streams, and to reduce the dangers and nuisance arising 
from such contamination, it is obviously of the first 
necessity to arrive at some conclusion as to what dilution 
of the sewage shall be regarded as warranting a relaxa- 
tion, or even abandonment, of the regular purification 
processes. 

The impossibility of avoiding the irregularities will also 
have to be taken into account in a consideration of what 
are reasonable and what unreasonable standards of purity 
in the operation of a sewage-works, even under normal 
conditions. 

6. Trade Effiuents.—The purification of sewage is fre- 
quently complicated by the admixture of considerable 
volumes of the refuse from manufacturing operations. It 
is probable that in many cases the difficulties attending 
the purification of such materials have been greatly and 
purposely exaggerated ; but, on the other hand, there 
undoubtedly are certain waste products which, if present 
in sufficient proportion, add most seriously to the diffi- 
culties of sewage purification. 

As this matter forms the principal subject of the third 
report of the Sewage-Disposal Commissioners, it may 
conveniently be discussed in connection with the views ex- 
pressed therein. The subject is a many-sided one, and 
the portion of it with which we might most appropriately 
concern ourselves is the collection of information from 
those who have had practical experience as to the con- 
ditions under which difficulties do or do not arise in the 
treatment of trade effluents of various kinds. 

7. Bacterial Sewage-Works at present in operation.—It 
is so frequently asserted, a, it is true, by interested 
parties, that the bacterial methods of sewage-purification 
are still in a purely experimental stage, that it would be 
well if, in the course of our Conference, we could place on 
record the number and magnitude of such works as are 
now in operation, and of those which are under con- 
struction. 








HIGH-LIFT CENTRIFUGAL PUMPS. 
Steam Turbine-Driven Centrifugal Pumps for High Lifts.* 
By Crctn West Dartety, M. Inst. C.E. 


| Durine the recent prolonged drought in New South 
Wales—now nepplly at an end—Prospect Reservoir, the 
| capacity of which when full is 12,000 million gallons, and 
|upon which Sydney depends for its water-supply storage, 
became almost depleted, and a scheme had to be devised 
to supplement the supply by bringing water from the 
Nepean River, some 14 miles away, which necessitated a 
lift of 240 ft., including friction-head. 

The Department of Public Works cabled to England 
| for two sets of pumps to raise 74 million gallons a day as 
| a temporary measure, both sets to be suitable for moving 

subsequently on to permanent work elsewhere when this 
| temporary call ceased. The requirements demanded were 





the steam on to one point only of the circumference. | sewage works. Some of the most important points for | as follow :— 


Finally, under the same conditions, “action” turbines 
revolve at a less velocity than ‘reaction ” turbines. This 


renders more easy the direct coupling to the machines | 


worked. : ; anes 

The prototype of the simple action turbine is that of 
de Laval. The author conceives that the multiple-action 
turbine offers greater advantages. It is therefore a 
motor of this type that he has developed latterly. His 
turbine, known as the “multicellular,” is composed of 


sheet-iron wheels, in greater or less number, fixed on the | 
same shaft, and separated one from another by flat dia- | 


hragms. Many of these machines are already at work. 
Wheels of single sheet iron suffice up to a diameter of 
about 1 metre (39 in.); above this diameter it has been 


| consideration appear to me to be :— 
(a) Cost of construction, necessary and unnecessary. 
(b) Single, double, and multiple contact. Modes of 
|operation, with special reference to the periods of work 
| -“ _ assigned to the beds. Most advantageous depth 
| of beds. 
| (c) The mechanism of the purification process taking 
| place in contact-beds. 
(ad) Continuous contact-beds. 

(ce) Distribution of sewage on contact-beds. 
|. (f) Materials suitable for contact-beds ; capacity; clean- 

ing and renewal of beds. 

(g) Volume of sewage dealt with per acre of beds. 

|. 4. Effwent.—In connection with the effluent we shall 


The first set to be capable of raising 44 million gallons 
|per day, 240 ft. on temporary work, and eventually 
| 14 million gallons per day, 700 ft. on permanent work. 

The second set to raise 34 million gallons per day, 240 ft. 
| on temporary work, and eventually 10 million een per 

day, 80 ft. on permanent work. 
It was clear that no ordinary form of reciprocating 
| pumps would be equal to such a range of duty, and there- 
| fore 1t was decided to adopt centrifugal pumps in sets of 
three and capable of being run in series or in parallel, the 
quantities and heights in each case adapting themselves 
to this system. 

, Three well-known firms were asked to tender, and even- 
tually the offer submitted by Messrs. C. A. Parsons and 





found advisable, in order to avoid deformation, to make have to consider the efficiency of the purification which | Co., of Newcastle-on-Tyne, was accepted. It will be 
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sufficient to describe and give the tests of the first and 
larger set. 

This set consists of a Parsons compound steam-tur- 
bine, direct-coupled to three special high-lift centri- 
fugal pumps. The steam-turbine is of Messrs. Parsons’s 
standard 250-kilowatt pattern. It is bladed to suit 
the conditions of condensing. A_surface- condenser 
and air-pumps are placed below the turbine. The 
latter are driven by vertical spear-rods, connected by 
cranks and wormwheel gearing to the turbine-shaft. 
The gearing is proportioned so as to drive the air- 

umps at one-thirty-fifth of the speed of the main shaft. 

here are two air-pumps of the Parsons compound type. 
Circulating-water for the condenser is obtained from 
the main suction-pipe, a simple butterfly-valve bein 
laced in the suction-main between the branches to an 
rom the condenser ; the main can thus be throttled so as 
to divert the required ry. of water through the con- 
denser. An oil-pump, driven by a small rocker-lever from 
the air-pump motion, draws oil from acollecting-tank, and 
forces it. through —- to the various bearings under a 
pressure of 5 lb. to 6 Ib. per square inch. The exhaust- 
end foot of the turbine rests on the end of the steel girder- 
bed-plate, which carries the three pumps. The steam 
turbine-shaft and the three pump-shafts are all indepen- 
dent, each being mounted on its own pair of bearings, and 
provided with claw-type flexible couplings. The cen- 
trifugal pumps are probably the most interesting feature 
of the plant. Each pump is designed to deliver 1 
million gallons of water per 24 hours against a head o' 
240 ft., when running at a speed of 3300 revolutions 
per minute. The pump consists of a central double- 
sided runner, or impeller, running in a closely-fitting 
bushed casing. The water, entering the pump at the 
bottom, is divided into two seeec aps which pass up the two 
sides and enter the runner through bell-mouthed passages. 
At each side of the runner there is a pair of small pro- 
llers, which assist the flow into the central runner. 
he shaft which carries the pump runner is 3} in. in dia- 
meter, and is provided with special ring-and-groove 
glands, which serve, in the case of suction-pumps, to keep 
air out, and in the case of pressure pumps to keep the 
water in. The play of the shaft endwise is limited by a 
thrust-bearing. The water, in leaking out, has to force 
its way through a series of minute annular spaces, and in 
doing so it loses most of its pressure and its ability to 
leak. Any water which gets past the first series of 
grooves is tapped off into a pocket, and returned to the 
pump. When used as suction pumps the outer pocket of 
each gland is connected by a small pipe to a low-pressure 
water service, so that, water may leak into the pump 
instead of air. There is no packing material used in the 
glands, and as the shaft is not in running contact with 
them, they are not liable to the slightest amount of wear. 
Small 4-in. valves are provided, to enable the supply of 
water to the suction-glands to be regulated to the right 
amount. 

During the official trials there was not. the slightest 
trace of water to be seen at the glands. 

The inlet pipe of each pump is 11 in. in diameter, and 
the outlet from the volute is 10 in. in diameter. A short 
radial diffuser chamber is provided at the periphery of 
the runner, and the volute is proportioned in the 
usual way. 

Access to the pump shafts and runners is easily obtained 
by simply lifting the top half of the pump body; when 
the shaft couplings can be freed, and the shaft lifted out 
by two men. It is thus aneasy matter, in the case of any 
accident to the runner, to take it out, shaft and all, and 
replace it by a spare one. All the shafts are interchange- 
able, and a shaft can be changed and the engine re-started 
quite easily within about half-an-hour. 

The pump runners and propellers are made of a bronze 
alloy of Messrs. Parsons’s own make, which has been 
found especially suitable for use with high - velocity 
water. 

All the bearings in the engine are of the tubular oil- 
cushioning type, similar to those employed in steam- 
turbines. They consist of a central bush, which forms the 
bearing, surrounded by three concentric perforated tu 
with just a suspicion of play between them. The oil finds 
its way between these tubes, forming an elastic cushion 
and ensuring the steady running of the shaft, while at 
the same time allowing it sufficient lateral play to enable 
it to rotate about its own gravitational centre. The claw 
couplings between each pair of shafts are also sufficiently 
slack to allow each of the shafts to rotate freely on its 
own centre, without disturbing or setting up vibration in 
the others. 

The author considered it desirable to call in an inde- 
ong engineer to conduct the tests, and accordingly 

r. John Goodman, M. Inst. C.E., Professor of Engi- 
neering, Yorkshire College, was asked to undertake this 
duty, and the following is his report, condensed to keep 
it within the limits allowed for this paper : — 

‘* Method of Testing.—Before commencing to take any 
measurements the turbine was allowed to run for about 
an hour, in order to get it thoroughly warmed and under 
steady working conditions. 

“The steam, after passing through the turbine, was con- 
densed and measured in the makers’ standard measuring- 
tanks, two in number, each of which held 2590 lb. This 
was checked, and found to.be perfectly correct. 

‘“The head against which the pumps were severally 
delivering was measured by pressure-gauges on the de- 
livery-pipes ; and for measuring the final head, the accu- 
racy of which was of great importance for determining 
the work done by the pump, two pressure-gauges were 
used—viz., an Elliott Brothers new calibrated gauge and 
one belonging to the makers. . 

“‘The water on leaving the pumps was throttled by 
— it through a 6-in. sluice-valve until the desired 

ead was obtained. The quantity pumped was mea- 


RESULTS OF THE TESTS. 


The Results Guaranteed by the Makers were— 
Quantity of water delivered per day of 24 

hours in millions of gallons.. & Pe 
Total lift or head in feet 700 
Speed, revolutions per minute ; -. 2000 to 2400 
Steam pressure, pounds per square inch .. 150 
Steam consumption per water H.-P. RA 37 


The Result of Professor Goodman’s Tests were— 


1.5 














No. of test >: = 1 | 2 3 4 
Date .| Jan. 27, | Feb. 3, 
1903 1903 | 
Title of test .. --| Contract | Contract Overload |Superheat 
Duration of test in | 
hours .. o< hie 2 1.54 1.2 1,55 
Steam pressure in Ibs. 
per square inch 57 57 | 84 55 
Vacuum in condenser | } 
in inches of mercury | 27.46 | 27.82 | 27.62 27.80 
Barometer a --| 2965 | 29.89 | 2989 29.89 
Condition of steam ..| Dry and |Saturated Saturated |90deg. F. 
saturated | | Superheat 
Weight of steam used | | 
per hourin pounds..| 7039 | 7208 | 9398 6667 
Weight of steam per 
water H.-P. hour in | 
pounds. . “a --| 27.93 | 30.67 28 83 27.89 
Speed, revolutions per | 
minute ra Pe 3300 | 3330 8710 3340 
Mean deli- 
very pres- | 1st pump 97 102 130 103 
sure gauge 2nd ,, 206 | 208 263 210 
readingsin | 3rd), 326 | 318 | 303 323 
Ib. per in. } | 
Height of suction in | 
feet .. ae a ll ll ll 11 
Total lift in feet < 72 =| 744 917 756 
Millions of fpesme 1.573 | 1.499 1.689 1.533 
gallons of | Meter 
water pum- | bel } 1.623 1.518 1.723 1.555 
ped per day 
Water H.-P... ve 252 235 326 239 
Gross H.-P. that would 
be obtained from a 
perfect steam engine 
working on the Ran-|- 720 759 1049 | 738 
kine cycle between the | 
given limits of tempe- | 
ture 
eee ey ee le | a ee 
Gross H.-P. | 








sured by (1) a 14-in. Kent ‘ Venturi’ water-meter ; (2) 
a circular orifice in a thin plate on the end of the discharge- 
pipe. The head of water in the pipe at the back of the 
orifice was measured both by an ordinary pressure-gauge 
and by a mercury-gauge. These were subsequently tested, 
the former on a mercury column, and the necessary cor- 
rection applied when working out the results, which very 
closely agreed with the simultaneous measurements made 
on the mercury gauge. In all cases the ‘ Venturi’ meter 
gave lower results than the orifice by 2.6 per cent. to 3.5 
per cent. 

‘* Notes on the Trials.—The first ‘contract’ trial was 
made with dry saturated steam on the ee | of 
January 27, when everythingr an perfectly. The head 
and the quantity of water delivered were remark- 
ably steady throughout, and the steam consumption 
was well under, and the power above, the makers’ 
guarantee. 

‘*Tt was intended in the afternoon to make an ‘over- 
load’ test at about 1000 ft. head and about 2,000,000 

allons per day ; the pump actually performed this duty, 
ut, before the preliminary hour’s run was completed, 
one of the bearings ran hot, and the test had to be aban- 
doned for that day. On careful examination it was found 
that the temporary horizontal suction-pipe caused the 
water to enter the pump-runner obliquely, and thus to 
produce a greater pressure on one side of the runner than 
on the other. This unequal pressure produced an undue 
thrust on the collar-bearing, and thus caused heating. 
When the pump was erected, however, the suction-pipe 
would be vertical, and the possibility of this again occur- 
ring would be remote. For the pu of equalising the 
side pressure when carrying out the ‘overload’ trials, 
small holes were drilled in the runner discs, which had 
the desired effect, but unfortunately the efficiency of the 
pump was reduced. Comparing the results of trials 1 
and 2, the s in No. 2 was 2 per cent. higher than in 
No. 1, but the head was 2.5 per cent. less, and the quantity 
of water delivered 5 per cent. less, and the water horse- 
wer 7.2 per cent. less; and the steam used per water 
orse-power 9.8 per cent. greater—a part of this was 
probably due to the steam being wetter in trial No. 2 
than in No.1. With the higher speed in trial No. 2, I 
should have expected both the quantity and the head to 
be greater than in No. 1. Iam of opinion that the above- 
mentioned holes in the runners were the cause of the 
decreased efficiency in trials Nos. 2, 3, and 4; but Messrs. 
Parsons consider the plant to be much more reliable with 
the holes in the runners than without them. They have 
other methods in view which would be equally effective 
without lowering the efficiency, but the time at their 
disposal would not allow of any further alteration being 
made. 
“‘The results, however, of even the last-mentioned 
trials are very good indeed. I do not know of any 
authentic results of centrifugal pump tests that can com- 
pare favourably with them; and when it is borne in mind 
that the steam pressure was only 57 lb. per square inch in 
three of the trials, the results must, I think, be regarded 
as exceptionally good. Taking the case of trial No. 1, in 
which the consumption of steam was 27.93 lb. per water 
horse-power hour, the makers inform me that a turbine 
of this size working under similar conditions uses 22 lb. 








of steam per kilowatt-hour, or 16.4 lb. per electrical horse- 


wer hour. Taking 95 per cent. of this as the brake 

orse-power of the turbine, it gives 15.6 lb. of steam per 
brake horse-power hour, thus making the combined effi- 
ciency of the pumps to be 56 per cent. This estimate, of 
course, has no pretence to great accuracy, but I think it 
cannot be far from the truth. 

“‘ Readings of all qualities were taken every five 

minutes, ai ’ . 
_ “The ratio given in the last line of the table annexed 
is the same as the ‘efficiency ratio’ recommended by the 
Thermal Efficiency Committee of the Institution of Civil 
Engineers.” 

o. 2 set of pone are in general design similar to 
No. 1 set, but the central double-sided impeller is absent, 
a — curved director taking its place, and four sets of 
prope lers on each side. This set, dealing with a much 
arger volume at a lower head, rendered this form of de- 
sign necessary. 

The discharge from turbine-driven centrifugal pumps, 
when working on any one given head, being uniforni and 
absolutely free from pulsation or shock, so often met 
with in reciprocating engines, renders air-vessels quite 
unnecessary. This makes them very suitable for pumping 
direct into a long rising main. 








THE RAISING OF WATER BY COM- 
PRESSED AIR.* 
By Percy Grirritu, M. Inst. C.E. 

AMmonG the many mechanical expedients known to 
engineers at the present time, there are —— that have 
come into common use more rapidly than the application 
of compressed air to the raising of water from wells and 
borin In this case, however, as in many others, we 
find that the practical application of a system has far 
preceded the appreciation and understanding of the 
natural laws by which it is governed, with the inevitable 
result that, on the one hand, where success has been 
achieved, the advantages have been grossly exaggerated, 
and on the other, the failures have provoked unwarranted 
condemnation. No doubt the factor which is mainly re- 
sponsible for this state of affairs is the simplicity of the 
apparatus involved. An air-compressor, driven by steam 
or electricity, with an air-pipe and a water-pipe having no 
moving parts, are the only requirements for the lifting of 
large quantities of water to very considerable heights 
under conditions which, in some instances, would be fatal 
to the ordinary form of pump. 

At this point, however, the simplicity of the system, 
and especially of the laws under which it operates, abso- 
lutely ceases; and the more carefully it is investigated 
the more complex and indefinable become the problems 

resented by it. It is therefore very desealile that, 
instead of blindly experimenting with cases where failure 
may involve large sums of public money and the water- 
supply of communities (whether large or small), engineers 
wees at once set themselves to a careful investigation. 
both of the natural laws which govern its operation and 
of the details of construction which are essential to its 
successful application. 

Within the limits of the present paper it is impossible 
to deal with this subject as exhaustively as it deserves, 
and the author is compelled to confine himself to a brief 


summary of those few points in respect of which experience 
hitherto has produ anything approaching to certain 
knowledge. Having collected data relative to a number 


of different installations, the author is bound to confess 
that, owing to the totally dissimilar forms in which the 
results have been recorded, and the absence of any factors 
common to any twocases, the information he has accumu- 
lated, and the lessons to be learned thereform, are of 
a somewhat negative character. Thus the proper pro- 
portion between the immersion of the air-nozzle, and 
the total ‘‘ lift” of the water, and between the diameters 
of the air and water-pipes and the quantity of water 
to be lifted, the best form and the proper position 
of the air-nozzle, the relative cross-sectional areas of the 
air and water-pipes, and whether the —— should be 
inside or outside of the water pipe, are all points upon 
which but little is definitely known, and upon which 
practice varies to a very tantalizing extent; in fact, it 
must be admitted that in almost every case these points 
are left entirely to experiment, and have never been 
settled with anything approaching finality. 

Under these circumstances it is evident that, while no 
guarantee of success can be given in any rticular 
instance, any attempt to estimate the duty or efficiency of 
any given plant is absolutely out of the question, and, 
when this is done, it is obviously based entirely upon 
speculation, and the chances of realization are very remote. 
The author would have liked to illustrate this point from 
his own experience and from the information he has 
collected, but as the scope of this paper renders this 
impossible, he must content himself with urging upon 
water engineers the necessity for careful and exhaustive 
experiments to determine once for all the conditions 
under which the best results are to be attained, and to 
define some common basis for the statement of those 
results, so that the actual cost of raising water by this 
system may be definitely arrived at. 

Having thus pointed out the features of the system 
which are at present awaiting further explanation, the 
author will proceed to state briefly the broader aspects in 
which the suitability, or otherwise, of this very simple 
method of raising water is more obvious. 

In considering the advantages of the system it must be 
emphatically stated at the outset that economy is not one 
of them, in spite of the claims made by some manufac- 
* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. ction VI.—Water 
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turers. So far as it is possible to arrive at any comparison 
at all, with the very m results at present available, 
the consumption of fuel with an air-lift plant will be at 
least three times as much as with an ordinary pump of an 
equal standard of general excellence and cost. us it 
may be taken as beyond dispute that, other conditions 
being equal, an air-lift plant cannot possibly compete 
with its older rival<in respect of cost of fuel. 

This being granted, there are, however, many circum- 
stances under which the use of compressed _ air for lifting 
water is more than justified, and where, in fact, it may 

rove the only solution of an otherwise insurmountable 

ifficulty. The following cases may be accepted as 
typical :— 

1. For temporary use either in testing a well or boring, 
or in freeing a new boring of the floating dirt, sand or 
débris which always remains when boring operations are 
concluded ; and 

2. For permanent use where the water is derived from 
sand or gravel beds, and the sand cannot be entirely shut 
off from entering the boring. 

In both these cases the absence of valves in contact 
with the water renders the air-lift system of great value ; 
in fact, the author has met with several examples where 
the presence of sand in the water rendered the use of any 
ordinary form of pump impossible. 

_3. From a boring of any given diameter a much larger 
yield can be obtained by this system than with any other, 
and thus in many cases the use of an air-lift plant will 
avoid (or at least postpone) the necessity for sinking an 
additional boring (of course, at the expense of inc 


cost of fuel), and in others the hours of pumping can | 


be materially reduced. 


HIGH-SPEED ELECTRIC TRACTION ON 
RAILWAYS.* 


By J. W. Jacoms-Hoop, M. Inst. C.E. 


THE introduction of this subject would appear to be the 

duty of an electrical specialist; but, inasmuch as the 
difficulties are to a large extent practical, the notes of a 
mere general practitioner in railway work may be accept- 
able. 
The problem thus offered for discussion must first be 
defined. It must not be confounded with the problems 
in short distance and omnibus traffic that have alone been 
dealt with hitherto in this country, nor must existing 
practice under steam be allowed to limit the i ation 
as to ibilities of service by electricity. As the ques- 
tion develops, it becomes clear, in the first place, that 
the existing adaptations of electricity to traction are not 
altogether suitable for general railway business, includ- 
ing economical high-speed services; and, further, it is 
practically certain that the substitution of electricity for 
steam as a vehicle of power will, of itself, produce a change 
of general ideas and of general methods. 

fhe term ‘high-speed electrical services” may be de- 
| fined as representing frequent communication, without 

intermediate stops, between busy centres that are widely 
separated. The speed expected will certainly not be less 
| than 60 miles an hour, and the cost of service per ton per 
mile must not be more than that of existing steam ser- 
| vices. Means that are adopted for such Os sep a ser- 
| vices must be equally available for a modified stopping 
| service, as well as for freight and shunting services, be- 
cause it is inconceivable that railway companies will be 
tempted to electrify their lines for their high-speed ser- 





. In cases where time is an important element, a sim-| ,; ‘ : 
ple air-lift plant of moderate capacity can be home| ig asap me “ps teach ggg ee 


much more quickly than an ordinary pump, especially the 
part fixed in the boring. This is of the utmost importance 
when any prolonged interference with the boring would 
involve the interruption of the water-supply of a town. 

It must be observed, however, that this advantage does 
not apply to installations of a capacity exceeding 15,000 
gallons per hour, where compressors of sufficient size are 
not obtainable from stock or on hire, or to cases where 
economy in working is essential, and the plant has to be 
elaborated for this purpose. 

5. The initial cost of small air-lift plants, where 
economy of working is not essential, is decidedly less than 
that of an ordinary engine and pump, especially in respect 
of foundations and buildings. 

_ For large installations, and where economical working 
is important, the author does not believe this is the case, 
although no figures can be given from actual practice. 

6. Where the oer of water is derived from a num- 
ber of borings or wells in the same neighbourhood, a single 
air-compressing station will serve all the borings, and no 
plant or supervision need be provided at each boring. 

It is, however, not quite clear whether the comparative 
economy of oil-engines would not more than compensate 
for the expenses involved by the multiplication of power- 
stations within certain limits. 

In conclusion attention may be called to a few general 
points which should always be borne in mind when an 
air-lift installation is in contemplation :— 

1. The proper depth or immersion of the air-nozzle, and 
the quantity of air required per unit of water lifted under 
different conditions of water-level, can only be ascertained 
by experiment in each case. 

2. The air-lift + gens is only applicable to wells or 
borings in which the water stands under a considerable 
‘‘artesian ” head—i.e., rises toa considerable height above 
the point at which it is ‘‘ tapped.” 

3. By the air-lift, the water level can never be lowered 
much more than one-half the depth of the boring. 

4, High lifts involve a great reduction in the efficiency 
of compressed-air plants and a corresponding increase in 
the proportionate cost of fuel; it is therefore never 
advisable to use this plant to lift water above ground- 
level; the provision of a separate force-pump for this 
purpose involves extra initial cost as wal as increased 
working expenses. 

5. The air-nozzle must be designed so that the rush 
of air does not impede the flow of water at the point of 
discharge. 

6. It is obviously better to carry the air-pipe down the 
boring outside the ne or rising-main in order to 
give increased area to the latter and to avoid the friction 
caused by the sockets on the air-pipe. In most cases the 
diameter of the boring will enable this to be done without 
difficulty. 

7. The air-pipe must be large enough to avoid any un- 
necessary friction therein. The difficulty of this lies in the 
impossibility of previously determining the quantity of 
air required in any particular case. 

_8, Until some definite basis is arrived at for the calcula- 
tion of the proportions of the various parts of the plant, 
the system cannot be applied with any certainty of 
success or with any previous nowledge of the cost of fuel 
per unit of water lifted. The advantage of increasing the 
area of the water-pipe towards surface level (as advocated 
by one firm) has not yet been satisfactorily proved. 

9. The economy in repair and maintenance, due to the 
absence of wear and tear in the plant fixed in the well or 
boring, is not, judging from the author’s own experience, 
as important as it appears at first sight. 








Ruopestan Goup-Mining.—The production of gold in | 


Rhodesia in the first quarter of this year was 52,961 oz., 
or at the rate of 211,844 oz. perannum. The correspond- 
ing production for the whole of 1902 was 194,268 oz.; for 
the whole of 1901, 172,060 oz.; and for the whole of 
1900, 91,8507 oz. It follows that the output is making 
steady, although slow, progress, 


As some slight indication of the amount of work done 
by railways to-day, a diagram of actual services performed 
on a “pom section of line, about 80 miles in length, on 
one of the busiest days of last year, has been prepared. 
Assuming fixed average loads for the various classes of 
service, the total train-resistance has been calculated and 
plotted as a load-curve. This will give a good general 
idea of the bulk of the business that electricity may some 
day be called upon to undertake. The peak of the 
load occurs before mid-day, and involves a consumption 
of energy estimated at 661 millions of foot-pounds per 
minute, or very nearly the equivalent of 26,500 horse- 
power, or 19,800 kilowatts. 

The high-speed trains, defined as those travelling at a 
+ meme of 40 miles an hour and over, were marked on the 

jagram on the wall by thick lines. This class of traffic 
is practically confined to the hours between 7 o’clock in 
the morning and 11 o’clock at night, and the load-curve 
is affected in consequence ; but the proportion of high- 
speed trains to the total service throughout the 24 hours 
is only as 1 to 3. 

It would be well if discussion on this subject were to 
avoid any general comparison of steam and electrical rail- 
way services ; for, while the advantages of electrical ser- 
vice are admittedly considerable for many conditions of 
traffic, a wholesale conversion of steam services is so 
difficult a financial a as to be practically impos- 
sible, even if proved desirable. It may be granted that 
conversion, in the case of services where electricity can 
with certainty compete economically with steam, will 
come ; and that any new railways, built to connect large 
centres of traffic with a high-s service, will, without 
much doubt, be equipped wager Be and the time at 
the disposal of the Conference will therefore be spent to 
the best advantage if the leading features of an electrical 
equipment that will meet the needs of high-s and 
general services are alone kept in view. Above all 
things, it seems to be essential that, as railway com- 
panies must, for the public benefit, continue to exchange 
rolling-stock, the principles of any system must be ac- 
ceptable to the whole body of railways before they can be 


opted. 

The ground for discussion being thus limited, the sub- 
ject divides itself conveniently as follows :—(a) genera- 
tion ; (b) consumption ; and (c) transmission, distribution, 
and collection of current. 

Generation of Current.—Of all the vital questions con- 
nected with power-stations, perhaps none is more im- 
portant, although diverse opinions have been expressed, 
than the economical limits of size of steam or gas-gene- 
rating sets. In this country one or other would be, in 
nearly all cases, the only alternatives. The possible 
positions of generating stations, relative to the railway, 
will frequently decide sizes; but, assuming that the 
power-capacity of stations will, on occasion, be deter- 
mined chiefly by the limit of economy in generation, it is 
important that the subject of the most desirable maximum 
sizes of steam or -sets for power stations should be 
well ventilated. ter taking account of the increased 
cost and losses in extended transmission-lines, reason 
would seem to dictate that the power stations should be 
as widely separated and as few in number as possible, to 
ensure a steadier load and a better load-factor. 

_ Power-station practice is rapidly becoming standardised 
in detail, so that it can be foreseen with some confidence 
that moderate-speed oe. directly coupled to alter- 
nators generating in single or multiphase form at tensions 
as high as circumstances allow, wi . Aseconomy 
in every detail will have to be studied, it may be that 

-engines in connection with a producer plant will prove 
| the ultimate solution. 

Consumption of Current.—Without invading the terri- 
tory of the electrical engineer, it is possible to bring 
forward one point of practical importance in connection 


with motor design. The practice of to-day seems to be 
almost universally in favour of a direct-current_series- 
wound motor, with automatic field regulation, which will 
run economically at any speed up to a maximum. 

the other hand, there is the alternative, with some econo- 
mical advantages to recommend it, of a system that in- 
volves the use of smaller high-tension currents, used in 
alternating single or multiphase motors, that are limited 
to one or, at most two, economical speeds. Opinions 
differ widely as to the class of traffic for which invariable 
speeds are suited; and it must be confessed that it is 
extremely difficult to foresee the effect that invariable 
speed would have upon the conduct of general railway 
business. It is, however, tolerably clear that for any 
class of business variable speed is to be preferred. 

Such points as the position and individual power of 
motors are all interesting, but, inasmuch as motors ar- 
ranged on a multiple-unit system to ensure minimum train 
weight, and maximum weight available for adhesion, will 
almost certainly be employed for high-speed railway ser- 
vice, whilst electric locomotives of high power-capacit 
for freight, shunting, and other general business, will 
also be required in the railway business of the future, 
time need not be employed in discussing them. 

Transmission, Distribution, and Collection of Current.— 
The principles of generation and consumption of current 
being determined, systems of transmission, distribution, 
and collection must to a large extent follow. But it is 
here that the practical difficulties present themselves 
most formidably to the railway man. With all the com- 
plications due to dense traffic within a very limited con- 
struction gauge, and with the imperative need of safe« 
guarding life and limb, it is difficult to see how any sys- 
tem of distribution is to be carried out without serious 
objection. This part of the problem needs the fullest 
consideration that the Conference can give. 

Transmission, perhaps, has the fewest difficulties. In 
view of the urgent need for economy in first cost, it is to 
be hoped that we may, in time, accept the Continental 
methods of using bare overhead transmission-lines for 
carrying current at high voltage, rather than incur the 
heavier expense of cables. ; 

So far as existing practice is a guide, a system of dis- 
tribution to feed a third conductor rail will appear to 
meet the needs of the case. There are in existence cases 
of railways where large currents are being collected from 
a third rail at speeds ———— 50 miles an hour, and 
experiments in this direction indicate that still larger 
currents than these can be taken at speeds up to 70 miles 
an hour. But the existence of a third rail at all, in an 
position, introduces troubles into the upkeep of the R 
and in other directions that are better avoided if pos- 
sible. An overhead-conductor system would probably be 
less unwelcome to the maintenance engineer, and, from 
some points of view, it has advantages over any ground 
collecting system. But here again, if the system is one 
of high-tension triphase current, the duplication of con- 
ductors presents another difficulty. ; 

It will | be interesting to watch the developments in the 
United States of the experiments about to be made with 
single-phase alternating currents, involving only one over- 
head conductor. The difficulties in the way of collecting 
a comparative heavy current from an overhead equipment 
appear to have been, to some extent, overcome on one of 
the North Italian railways, and developments in this 
direction may be of assistance. 

Systems that have been advocated of collection from 
the primary conductor for use in a motor-generator on a 
locomotive seem attractive; and, inasmuch as they would 
do away with sub-station difficulties and expenditure, the 
problem may thus be solved. 

Inasmuch as pure accumulator systems, although they 
may be useful and economical for light branch-services 
are not thought to have any promise for heavy general 
ew work, no further mention of them seems called 
or. 

In these notes the author has attempted to put forward, 
in the briefest possible manner, some of the main points 
that demand the consideration of all who are interested 
in this important subject. 








ELECTRIC RAILWAYS. 
The Position and Protection of the Third Rail on 
Electric Railways.* 
By Witu1aM E. Lanepon. 


In view of the fact that modern arrangements now 
propose to provide a ‘“‘return” rail, independent of the 
track or wheel rails, it would, perhaps, have been more 
correct if the title of this paper had been “‘the position 
and protection of the conductor-rails.” It will, however, 
I hope, be — understood that the consideration of the 
subject embraces the provision of both the third and 
fourth rail. 4 

By the third rail is meant that rail which conveys the 
current to the motor, and by the fourth that which returns 
it to the generator; and in order to avoid confusion of 
terms, it is hoped it may be found convenient to regard 
the rails which carry the traffic as the wheel-rails, and 
— which convey the electric current as the conductor- 
rails. 

There is ample evidence that we have now arrived at a 
period when surface lines of railway—lines of ordinar 
construction for steam haulage—have to be considered in 
relation to their operation by electrical agency. Tube 
lines will, no doubt, where they have means for doing so, 
form connection with near surface-lines for the _—— of 
ready interchange of traffic. And when to this we add 





* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. Section VII.—Applica- 





tions of Electricity. June 19, 1903. 








* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. Section VII.—Applica- 
tions of Electricity. June 17, 1903. 

















JULY 3, 1903. ] 


ENGINEERING. 











35 








that it is understood all of the main lines are considering 
the propriety of electrically working portions of their 
systems, the question of arriving ata decision as to the 
position of the conductor-rail is, in the interest of all, 
most desirable ; for, whether the equipment of trunk lines 
is for a long or a short time deferred, there can be little 
doubt that what may be termed the ‘‘residential lines” will 
seek to avail themselves of the advantages to be obtained 
from electric traction ; and, as many of these may inter- 
sect one another, a recognised standard will become an 
absolute necessity, 

Conductor-Rail.—There appears to be no uniformity of 
practice in determining the position of the conductor- 
rail. This, so faras this country is concerned, is probably 
to be accounted for by the fact that the progress of elec- 
trically-driven railways has been mainly confined to 
underground routes, the only exception being that of the 
Liverpool Overhead Railway, a line which, although ex- 

or open to climatic influences, is inaccessible to 
tres rs, and free from other inconveniences common 
to the ordinary surface railway. 

The practice with the onte lines operated by elec- 
tricity has been to lay the third rail between the wheel- 
rails, and to employ the wheel-rails, duly bonded, to form 
the return conductor. For the Mersey Tunnel, the Metro- 
politan District, mye: agua, and other electrical lines, 
in contemplation or under construction, an insulated rail 
is used for the “return.” The potential conductor is 
placed at a given distance outside the wheel-rails, and the 
return-rail between them. It is considered that this prac- 
tice—viz., the provision of an insulated, or, at all events, 
of an fice fm return-rail—will be found in future 
constructions. The object in thus employing conductors 
independent of the wheel-metals will i. obvious. It 
avoids any interference therewith, and insures, as far as 
possible, perfect continuity. It will also be helpful in 
preventing trouble with the telegraph service. 

In all instances the conductors are, whether insulated 
or not, laid upon the sleepers which serve the wheel-rails, 
and this appears to be the practice in America as well as 
here: but in the States, where the sleeper employed is 
not so long as those used in this country, every fifth one, 
or thereabout, is made longer for the purpose of providing 
the support for the third rail. By the courtesy of the 
British Westinghouse Company I am enabled to furnish 
the appended details (see — of the position of the 
conductor in relation to the wheel-rail on lines in the 
United States, as alsoa scale drawing (Fig. 1), showing 
the position of the positive and negative conductor-rails 
as adopted by that company. ’ 

From this Tist and from other data it is clear that the 
only uniformity attained is that all alike make use of the 
sleepers which carry the wheel-rails for the support of 
the conductor-rail or rails, as the case may be. The 
object, no doubt, is to secure parallel conditions between 
the different sets of rails, 

Protection of Conductor-Rail.—There is, of course, no 
absolute necessity for the protection of the return-con- 
ductor ; but for the third rail—viz., that which forms 
the potential conductor—protection is desirable, and has 
in some instances been provided. This protection usually 
consists of a vertically arranged plank on one or both sides 
of the rail, shown on one side only in Fig. 1, the upper 
edge of the plank being somewhat higher than the top 
surface of the rail, so that anything falling across it may 
not form contact with the conductor. 

It is suggested that this affords no protection from 
weather, and but an imperfect protection against accidental 
contact. The conditions that will attend surface lines 
are very different from those which apply to tube lines, 
or lines which are not open to trespassers. Climatic con- 
ditions will be found to be far more troublesome. 
Snow, rain, and fog are enemies which have little, if 
any, effect upon a covered line. It would therefore 
appear desirable that the most complete protection of 
the conductor-rail, both with respect to climatic effect 
and accidental or intentional interference, should be pro- 
vided for. This, it is thought, may be better obtained 
by adopting a roof-cover, as shown in Fig. 2; the roof 
extending so far beyond a vertical line drawn from the 
edge of the rail as would prevent a person standing 
against it, or an implement placed against it, from touch- 
ing the conductor. We have to bear in mind that work- 
men will, in the discharge of their duties, be frequently 
moving about in the immediate neighbourhood of the 
conductor, and that such a guard as that suggested would 
unquestionably. be more effectual than the vertical planks 
which leave the top of the rail exposed. ; 

Points for Consideration.—Two important questions 
present themselves—viz.: (1) The distance which should 
intervene between the near wheel-rail and the con- 
ductor, or between the latter and the return rail; and (2) 
Whether the sleepers which carry the wheel-rails should 
be used for the conductor-rails. : 

It is probable that the first of these two important 
questions will only be determined after experience of the 
climatic effects to which the rails will be exposed has 
been obtained. . 

With respect to the second question, however, the sub- 
ject can at once be considered, and no better opportunity 
than the present could arise, when it may be expected that 
permanent-way engineers are present. __ 

In considering it we have to bear in mind: (a) that the 
permanent-way must be constantly patrolled; (b) that 
packing and drainage of the sleepers are essentially an 
everyday occurrence ; (c) that renewals of sleepers and 
rails, replacement of defective sleepers, broken chairs, &c., 
must be provided for ; (d) that when laying out stores for 
any of these works, the off-side of the line 1s almost invari- 
ably used ; (e) that the off-side of the line is also-used by 
workmen and others when walking the line. 4 

All these conditions, it is thought, suggest the propriety 


sociating them entirely from the sleepers which éarry the 
wheel-rails. This would, inasmuch as structures would at 
points narrow the space, and for other reasons, necessitate 
the use of a flexible collector, which ought not, however, 
to — an insurmountable obstacle. 

t would also entail, where a fourth rail is employed, 
the provision in the 6-ft. space of a structure which would 
accommodate both the potential and the return-rail, 
either vertically, one above the other, or on practically 
the same level—side by side. It is evident this would 

rove more complicated than the provision shown in 

ig. 1, but it is also clear that it would be largely to the 
convenience of the electrical as well as the permanent- 
way engineer, and that it would aid each in the effectual 
maintenance of their respective responsibilities. 

It would also claim consideration in dealing with cross- 
ings. With a multiple unit train no trouble would arise, 
but with a train worked by a locomotive it would be 


LAUNCHES AND TRIAL TRIPS. 


CONSIDERABLE interest attaches to the successful tria!s 
on Saturday, the 20th ult., of the s.s. Yamuna, built by 
Messrs. Sir James Lain and Sons, of Sunderland, and 
engined by the Wallsend Slipway and Engineering Com- 
pany, Limited, as she has been constructed for the 

ritish India Company, who a year or two ago never 
thought of building a ship except on the Cl - 4 The 
new vessel was built to steam 12) knots, and on trial, 
which was attended by Sir James McKay, chairman of 
the British India hereg attained 13.55 knots. The 
extreme length of the Yamuna is 528 ft.; extreme 
breadth, 59 ft. 3 in. ; depth from the shelter - deck 
to the keel 41 ft. 8 in.; and she conforms to the 
requirements of the Board of Trade for a passenger 
certificate. Below the shelter-deck are three coum- 
plete steel decks—viz., upper, main, and lower—the 
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necessary to supplement the collectors on the locomotive 
by collectors on the next vehicle, which would ordinarily 
be the guard’s van or break. 


APPENDIX. 
PLANTS ALREADY INSTALLED. 


The following table gives the location of the positive 
collector-rail where electric traction has al y been 
installed on a number of main-line steam railways, and 
inter-urban, elevated, and underground electric railways. 


' - 1 te a 
| From Topof | From Track 


A | Positive 1 | from Tee to 
Name of Railway. to Top of Centre of 


Track Rail. | Positive Rail. 





Main-Line Railways, Electric and in, | in. 
Steam Service. | 
Baltimore and Ohio Railroad, Balti-! 
more, Maryland (old location) .. 
Baltimore and Ohio Railroad, Balti- 
more, Maryland (new location) .. | 
Albany and Hudson Railroad, New 
York 


| 24 
30 


1}. 


uw 
Se a 


Sa SRN a keke ne oe 27 
New York, New Haven and Hart- 


ford Railroad, Connecticut Centre. 


| 48 in. stroke. 


(087.4) RAL, 
Fig.2. 
CONDUCTOR 
RAIL 
}}---------2=--- 4-0§---------------------------- » 
INSULATOR : 
(1867.8) 


upper and main decks being sheathed with yellow pine, 
and with teak in those parts fitted for the accommo- 
dation of passengers, &c. The two last-named decks 
are specially arranged for troops in view of the em- 
ployment of the vessel in the Government transport 
service ; and it is interesting to note that she can accom- 
modate two complete battalions, with all details, at one 
time. The weapon accommodation has provision 
for 61 first-class passengers in state-rooms under the 
boat-deck, 42 of the same class in state-rooms under 
the bridge-deck, and 48 intermediate first in similar 
rooms under the shelter-deck. The Yamuna is 60 ft. 
longer than the longest steamer yet constructed on 
the River Wear. e engines are of the twin-screw 
type, each driving one propeller having three bronze 
blades. The cylinders for each set of engines are 
24 in., 40 in., and 70 in. in diameter respectively, by 
The high-pressure cylinders are fitted 
with piston valves, and the others with double-ported 
slide-valves. Each cylinder is suppo on two cast- 
iron columns, and the condenser for each set of engines 
is independent of the main a being carried on 
brackets cast on the back columns. The crank and screw 
shafting is of Firth’s a compressed ingot steel. 
There are six single-ended boilers working with a steam 
r square inch, fitted with Howden’s 





| 

Paris-Orleans Railway, France | 25§ 
Gallarate, Italy ‘2 mE > | 268 
Mersey Railway, Liverpool .. ae | 22 
North-Eastern Railway, Newcastle 
Lancashire and Yorkshire Railway, 

Liverpool a ° ‘ 

Inter-Urban Railways, Electric | 

Service only. | | 

Aurora, Elgin, and Chicago, Illinois 
Columbus, Buck, Lake, and Newark, 
Ohio .. on as ds as 
Columbus, London, and Springfield, 
Ohio .. os os - ‘a 
Lackawanna and Wyoming Valley, | 
Pennsylvania. . 208 
Grand Haven, Grand | 
Muskegon, Michigan | 

Elevated and Underground | | 

Electric Railways. | | | 

Metropolitan West Side Elevated 
Railway of Chicago, Illinois 
Lake Street Elevated, Chicago, Ihi-| | | 


| 


203 | 








Rapids, and) 


nois .. ak ot Kg oe 
South Side Elevated Railway. 
Chicago, Illinois .. os aa 
North-Western Elevated Railway, 
Chicago, Illinois... 
Brooklyn Elevated Rai 
lyn, New York ne ase <3 
King’s County Elevated Railway, | 
Brooklyn, New York eo onl 
Manhattan Railway, New York .. 
Rapid Transit Subway, New York .! 
Central London Railway, London.. | 
Liverpool Overhead Railway «| 


20} 


lway, Brook- 


| 194 
| 908 
| 22 

| Centre 


” 


et eT O 


It will be noted that there is a wide variation in the 
dimensions, but in general the main-line steam railways 
of America and the Continent have found it necessary to 
place the rail at a greater distance than 24 in. from: the 
gauge line. This is due tothe width of steam locomotives 
and heavy goods cars, and to the specially long and low 
double-bogie stock for transporting oe m ggg and 
machinery, such as car ies, flywheels, generator 





of confining the conductor rails to the ‘‘6-ft,” and dis- 








frames, &c, 


|height of which is about 126 ft. from the keel. 
| engines have been built by the Wallsend Slipway and 


— of 200 Ib. 
orced draught. he vessel has one oval funnel, the 


The 


Engineering Company, Limited, from the designs of their 
=— manager, Mr. Andrew —— From the above 

escription it will be observed that the machinery is very 
complete. 





Messrs. Ramage and Ferguson, Limited, Leith, 
launched on the 24th ult. a steel screw cargo steamer 
built to the order of the London and Edinburgh Shipping 
Crane Leith, for their general peninsular trade. The 
principal particulars of the steamer are :—Length between 

rpendiculars, 230 ft.; breadth, moulded, ft. 6 in.; 
vepth moulded, 19 ft. The engines to be fitted are of 
the triple-expansion type, with cylinders 19 in., 27 in., and 
46 in. in diameter by 36 in. stroke, steam being supplied 
from a large single-ended boiler working at 180 1b. pres- 
sure. The steamer was named Farrantine. 





The s.s. Harald, which has just been completed by 
Messrs. Joseph L. Thompson and Sons, Limited, of the 


| NorthSandsShipbuilding Yard, Sunderland, has proceeded 
| to sea after her official trial trip. She has been constructed 


to the order of Messrs. Bruusgaard, Kiosterud, and Co., of 
Drammen. The principal dimensions are :—Length over 
all, 337 ft. 3 in. ; b th, extreme, 48 ft. ; and depth, 
moulded, 24 ft. The engines and boilers have been con- 
structed pF Messrs. George Clark, Limited, of Sunder- 
land, the diameter of the cylinders being 24 in., 39 in., 
and 65 in. by 42in. stroke, supplied with steam by two 
large boilers working at 180 lb. pressure. The trial trip 
was successful, 








BeLGIAN Coat Imports.—The exports of coal from Bel- 
gium in the first four months of this year were 1,446,511 
tons, as ae with 1,358,697 tons in the correspond- 
ing period of 1902. The exports to France figured in 
these totals for 1,078,053 tons and 1,050,944 tons respec- 


tively, 
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| movable part of the device is freely mounted so that it can | to this end according thereto comprise a plug to fit the socket in 


‘* ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT3 OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
de., of the Communicators are given in italics, 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 





the uniform price of 8d 
The date of the advertisement of the acceptance of a Complete | 
Specification is, in each case, given after the abstract, unless the | 
Patent has been sealed, when the date of sealing is yiven. | 
Any person may, at any time within two months from the date of | 
the advertisement of the acceptance of a Complete Specification, | 
give notice at the Patent Office of opposition to the grant of a | 
Patent on any of the grounds mentioned in the Acts, | 
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ELECTRICAL APPARATUS. 


11,825. H. H. Lake, London. (The General Electric 
Company, Schenectady, N.Y., U.S.A.) Transformers. 
[2 Figs.) May 24, 1902.—This invention relates to single-phase or 
multi-phase alternating-current electricity transformers, and 
according thereto the windings are separated from one another 
at “the exposed portions” ‘‘by fireproof barriers ;” in one 


Fig.l Fig.2. 
) 


arrangement these fireproof barriers are of hollow metal, conve- 
niently U-shaped pieces of sheet metal fastened to a ribbed 
member forming a portion of the cap and base castings of the 
transformer casing, and in another arrangement flanged members 
of the cap and base castings serve the desired purpose. (Accepted 
April 29, 1903.) 


12,159. C. D. Abel, London. (Siemens and Halske Com- 
pany, Berlin.) Incandescence Filaments. May 28, 1902. 
~—According to this invention, incandescence lamp filaments of 
difficultly fusible and difficultly reducible metal are made by mix- 
ing electrically-conducting metallic oxide with an agglutinant, 
fashioning a fil t therefrom, firing the filament to volatilise 
or carbonise the agglutinant, and subsequently directly heating 
the filament electrically until the metal is largely or wholly re- 
duced and its particles sintered together. The invention is 
designed for making incandescence filaments of the metals vana- 
dium, niobium, and tantalum. The filaments are preferably 
reduced and sintered in a rarefied atmosphere of indifferent gas. 
The pentoxides or acid hydrates of the metals mentioned may 
be used, as they are reduced to an electrically-conducting degree 
of oxidation, by the firing of the filament to disperse or carbonise 
the agglutinant. (Accepted April 29, 1903.) 


12,163. C. D. Abel, London. (Siemens and Halske Com- 
pany, Berlin.) Incandescence ents. May 28, 1902. 
—According to this invention filaments for incandescence lamps 
are made from difficultly fusible and difficultly reducible metals 
by causing particles of metal to cohere together in filament form 
with or without the aid of an agglutinant and afterwards 
fritting the particles of the filament together by heat directly 
developed in the filament electrically. The claim is limited to 
filaments comprising vanadium, tantalum, or niobium. (Accepted 
April 29, 1903.) 

6734. The Hon. C. A. Parsons, Newcastle-on-Tyne. 
Steam Alternator Sets. [1 Fig.) March 19, 1902.—It is 
sometimes desired to generate, by means of turbine-driven dy- 
namos, alternating current of a lower periodicity than could be 
furnished by the usual arrangement comprising a two-pole 
dynamo coupled directly to the turbine. According to this inven- 
tion this end is attained by mounting both reacting parts of the 
dynamo in such manner as to be capable of rotation, and in per- 
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mitting the first or driven part to carry the second part round 
with it, but at a less rate than that at which it is itself rotating. 
The second part may drive the armature of another dynamo, con- 
veniently of like size, and having its field magnet fixed ; and if the 
two dynamos be then coupled in parallel, or equally loaded, the 
periodicity of the current furnished will be half that obtainable 
from one such alternator coupled to the turbine in the usual 
way. (Accepted April 29, 1903. 


5831. R. C. Clinker, Rugby. Polyphase Induction 
Regulators, [5 Figs.) March 10, 1902.—This invention relates 
to polyphase induction regulators of the kind that somewhat 
resemble induction motors, one of the windings of such a re- 
gulator being connected in shunt to, and the other in series with, 
the line ; means being provided for adjusting the relation of the 
windings (relatively movable) for the purpose of varying the pres- 
sure-raising effect on the potential of the circuit. Such means 





for adjusting the relation of the windings it is stated have hereto- 
fore been externally controlled. According to this invention the 


rotate, and a reactance is furnished and connected in parallel on 
the load side of the circuit, there being preferably provided also 



































aspring or gravity device which ‘opposes a resistance equal to 
the torque exerted on the movable t in all positions,” so that 
control is automatically produced. (Accepted April 29, 1903.) 


GUNS AND EXPLOSIVES, 


10,330. A.T. Dawson and L. Silverman, London. 
Primers and Fuses. (5 Figs.) May 5, 1902.—This invention 
aims at preventing accidental firing of a gun charge through care- 
lessness on the part of the gun-attendants. One device according 
thereto comprises as its most important feature a combined per- 
cussion and electrical vent-sealing tube. According to the inven- 
tion in either a vent-sealing tube or a shell fuse a metallic disc or 





washer is placed in front of the firing pin or in front of the pellet 
to or the same from being accidentally driven forward, the 
said disc or washer being penetrable by the firing-pin or 

when normally driven forward for firing. In the combined per- 
cussion and electrical vent-sealing tube there is insulating material 


under the head of the firing-pin, and this, in addition to the metal | 


disc, prevents improper motion of the firing-pin. Contributory 


devices are described. (Accepted April 22, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,033. W. Miliman, Keresley, Warwick. Anti- 
friction Bearings. [7 Figs.) June 7, 1902.—In order to take 
up or prevent friction due to end thrust set up in some forms of 
roller bearing, according to this invention the cage for the rollers 
comprises two rings having their faces of less diameter than the 
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rollers, and with recesses on the inner faces to receive the rollers, 
each ring having its outer face deeper than its inner face, and 
being provided with a curved ball-race so disposed that the ball 
races of the two rings are situated on their adjacent faces and 
co-operate with ball-races on sleeves in the bearing to receive rows 
of balls to take the end thrust. (Accepted April 15, 1903.) 


13,581. L. Denny and A. Porterfield, Dumbarton. 
Pneumatic Tools. (5 Figs.) June 16, 1902.—The object of 


Fig. Fig. 2. 














this invention is to permit the use of a pneumatic drilling or 
boring tool as a pneumatic motor for driving other tools. Means 


a | 


the spindle of the tool, a pinion on the plug, and a socket in the 

pinion. The device is intended particularly for driving a cutting 
|machine such as is used for cutting out ships’ sidelights, and 

when employed for this purpose (the cutting machine having 

been secured in position with the socketed pinion plug upon its 
| spindle), the spindle of the pneumatic tool is placed upon a tapered 
| part of the socketed pinion plug, and the tool is then securely 
| clamped in position, so that air may be admitted to it for driving 
| the cutting machine. (Accepted April 22, 1903.) 


| MINING, METALLURGY, AND METAL- 
WORKING 


E. H. Hopkins, London. Zinc -Melting. 
|(3 Figs.) June 5, 1902.—According to this invention, in the 
| smelting or redistilling of metallic zinc, and in order to prevent 
| the a of air in the condensing chamber, the said chamber 
| is filled with small lumps of carbon fuel, around and among which 
| the zinc condenses. A condensing chamber is described suitable 
| for use in condensing zinc obtained from zinc-lead ore; the inner 
| end of the chamber has perforations at its lower part to permit 
any lead carried in to run back to the retort, and the centre of 
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the chamber (the part in which the zinc condenses) has perfora- 
tions in its lower side leading into an auxiliary compartment, into 
which the zinc flows, and from which it may be tapped at intervals 
by unstopping a vent-hole. It is stated that no oxide of zinc is 
formed, and no zinc fumes or zinc flames appear during any part 
of the process of distillation, the only gases coming off being 
carbon monoxide, and others the product of the smelting opera- 
tion. Schnabel and Louis’s “‘ Handbook of Metallurgy ” is quoted 

to show the difficulties hitherto experienced in obtaining metallic 
zinc from smelting vapours. (Accepted April 29, 1903.) 


12,141. D. C. Watson and J. F. Kennedy, Stockton- 
jor ‘ees. ot Moulds. [4 Figs.1 May 28, 1902.—The life 





of an ingot mould, it is stated, is brief, owing to the fact that in 
casting an ingot the steel is splashed from the metal or brick 
| bottom on which the mould stands to the rapid destruction of the 
bottom sides of the mould. According to this invention there are 
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provided recesses, it may be of rectangular shape, in the interior 
of two or four of the bottom sides of the mould. These recesses 
are filled with a lining of firebrick, cast iron, or other resistant 
material, which can be renewed from time to time, so affording 
protection to the mould. The exterior of the mould opposite to 
the recesses can be strengthened by increasing the thickness of 
the metal. (Accepted April 29, 1903.) 


MISCELLANEOUS, 


9035. A. Hardwi Northfieet. Cement - Sifter. 
[4 Figs.] April18, 1902.—This apparatus provides a sifting mat 
chine suitable for sifting cement, and comprises the combination 
of a vibrating sieve and an air blast. There is broadly claimed :— 
“‘In separators for sifting cement and other goods the use of a 
vibrating sieve, in combination with an air-blast, substantially as 
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described and illustrated.” In a described apparatus cement falls 
| from a hopper on to an inclined vibrating sieve, and is there sub- 
| jected to a fan-driven air-blast, pressing the current on to the 
| face of or through the sieve. The sieve and fan may be moved by 
| the same means, and the air-blast may be equalised by means of 
| a foraminous baffle. At the back of the apparatus, but below the 
| sieve, is a receiver provided with a worm for forwarding fine cement 
falling from a collector comprising baffle-plates and a hood, (Ac- 
cepted April 22, 1903.) 
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THE 


T..S.S. “KAISER WILHELM II.” 


THe Kaiser Wilhelm II., the latest vessel 
added to the great fleet of the North German 
Lloyd line, constructed by the Stettiner Mas- 
chinenbau-Actien-Gesellschaft ‘‘ Vulcan,” has just 
completed her third round voyage, and her per- 
formance has come up to the requirements of the 
specifications, alike as regards speed and sea-going 
qualities, while indication is afforded of the popu- 
larity of the liner and public confidence in the 
owners and builders by the following list of pas- 
sengers carried homewards on each of the three 
voyages :— 

TaBLE I.—Passengers Carried by ‘‘ Kaiser Wilhelm II.” 
on Eastward Voyages. 





Lett New | First | Second | ‘Third | 








York. | Class. Class. | Class. Total. 
April 28 521 355 635 1511 
May 26 ot 514 284 674 1472 
June 23 487 292 553 1132 





The success thus achieved will invest with special 
interest the series of illustrations which we begin 
to publish this week, especially as the ship is the 
largest high-speed liner that has yet been com- 
pleted, and has at command a greater horse-power 
of machinery than has yet been fitted to any vessel, 
naval or mercantile. 

On the occasion of the launch of the vessel* we 
wrote at considerable length on the development 
of modern immense Atlantic liners, and gave the 
leading dimensions of this ship, with the com- 
parative figures of all recent high-speed Atlantic 
liners in service. It is only necessary here to give 
one or two of the principal measurements of this 
latest ship : 

Length over all 
on water-line 
between perpendi- 


. 215.34 m. (706 ft. 6 in.) 
208.17 m. (688 ft.) 


” 
” 


culars 206.65 ,, (678 ,, ) 
Beam ... An 21.94 ,, (72,, ) 
Moulded depth 13.46 m. (44 ft: 2 in.) 


Height from keel ‘to roof 


of highest room in ship... 25 m. (82 ft. 2.63 in.) 





NORTH GERMAN 
CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN - GESELLSCHAFT 


LLOYD T.-S.S. 





Fra. 1. 


Z 
Height from keel to navi- 
gating bridge. .. 27m. (88 ft. 7 in.) 
Draught in normal trim ... 9 ,, (29,, ” 


Displacement at ,, 


In our previous article we described at length the 
building up of the ship, from the laying of the 
keel on April 1, 1901, to the launch on August 12, 
1902, and incidentally we gave many particulars of 
the structure. In our next article we intend to 
enter fully into details as to scantlings and struc- 
tural questions. Our aim now is to give a general 
idea of the ship as she appeared complete for her 
first voyage on March 31 this year, exactly two 
years from the laying of the keel. Her appearance 
is well shown in the view, Fig. 1, on the present page ; 
but this fails to convey an adequate idea of the size, 
owing to satisfactory proportions, the masts rising 
to a height of 58 metres (190 ft. 3} in.) from the 
keel, the funnels to 40 metres (131 ft. 3 in.), and 
the topmost deck to 25 metres (82 ft. 2.63 in.), while 
the distance between masts and funnel is also most 
suitable. 

The internal arrangements of the ship as a 
great passenger carrier are well shown by the 
deck plans published, along with a longitudinal 
section, on the two-page plate accompanying 
this issue. The length of 706 ft. 6 in. is divided 
into 19 water-tight compartments, including four 
for the main engines, which are separated by trans- 
verse and longitudinal bulkheads. The bulkheads 
in all cases are carried considerably above the load- 
water line—either tothe main or upper promenade 
deck. The largest of the water-tight compartments 
is that forming the forward boiler-room, known as 
‘* boiler-room No. 4,” which is 18 metres (59 ft. 6 in.) 
long, Nos. 3 and 2 boiler-rooms are each 17 metres 
(55 ft. 9in.) long, and No. 1 boiler-room is 13 metres 
(42 ft. 8in.) long; the forward engine-rooms are 
‘only 14 metres (46 ft.) long, as here there is no 

need for the large space usually occupied by the 
thrust-block ; but the after engine-rooms are 17.5 
metres (56 ft. 6 in.) long, for here there is an ex- 
| ceptionally long thrust-shaft ; but the width of these 
two compartments only equals one-half the beam of 
'the ship. To counterbalance the greater length of 





* See ENGINEERING, vol. Ixxiv., pages 204, 269, and 339, | the after engine-rooms, the compartment imme- | 


“KAISER WILHELM II.” 


“VULCAN,” BREDOW, STETTIN. 


| diately abaft is greatly reduced in size, so that even 
were two spaces here flooded, it would not greatly 
| affect the buoyancy of the ship ; the flooding of any 
| of the two adjoining compartments would not en- 
| danger even the floating of the vessel. 
| There are eight ree & in the ship, as compared 
| with seven in all previous vessels. These eight, 
| of which half-plans are reproduced on the two-page 
plate, are the sun-deck, the upper promenade deck, 
the main promenade deck, the upper deck, the main 
deck, the lower deck, the orlop deck, and the hold. 
Six decks are arranged for passenger accomimoda- 
tion. The first-class passengers occupy that part 
of the ship above the water-line from the forward 
end of the engine casing to within 28.92 metres 
(94 ft. 10.6 in.) of the bow; the second-class pas- 
sengers have the whole of the after part of the ship 
from the engine casing ; while the third-class pas- 
sengers are on the main and lower deck forward. 
All passengers are accommodated above the water- 
line. 

Of first-class passengers, 776 are arranged for, and 
the following table gives the location of the cabins 
and the numbers on the several decks, with one, 
two, or more berths. 


TABLE II.—First-Class Cabins. 



































be lv lot |g ; 
FI Z i? 41.8 % 
a\gagagie gi 2/3 
Ree ee 
ala Rok & = 
‘al a a8 ig + | Fe fs] 
Upper promenade deck See. oe ane ie ee 
Main. 4, 8 13/2/48 6/3 ..| 6| 4 
Upper deck. .. -| 14] 18/8 | 5] 3|..]..] 8 
Main ,, Leet wee O@lge Tae beck ag 
Total of rooms (291) .. 61| 27 170 16| 6 2| 8/12 
» beds (531) _—..| 51 | 64 340 | 82120 2| 8 | 24 
» Sota beds (245)..) .. | .. 170/82] .. | 7 | 24 | 12 
Grand total (776)... 61 | 64 510 | 64 20 | 9 | 82 | 36 

} | | 


Of second-class passengers, 324 adults and 22 chil- 





dren are arranged for, and we may give a corre- 
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sponding table to show how they are accommo- 
dated :— 


Tasie ITI.—Second-Class Cabins. 


2 


| 


- Berth 


-Berth and 
Sofa Cabins. 
3-Berth and 1- 
Sofa Cabins. 


Child 


9. 


2-Berth Cabins. | 
| 2-Berth and 1. 
| 2-Berth and 1- 
; a Sofa Cabins. 


| 


diets 


; | 4-BerthCabins. 


ri 


Upper deck 
Main deck 
Lower deck 


_ 
oS 


Total of rooms (112) 


heds (272) .. 
sofas (52) ., 


Grand total (346) _ 


5 


The accommodation for third-class passengers is 
as follows :— 





Passengers. 
Main deck re 332 


Lower deck .. 434 


Totat 766 


It should be stated, however, that while this 
number of passengers of the respective classes can 
be carried, the normal number will be within the 
seating accommodation of the saloon, so that there 
can never be in any part any feeling of crowding. 

Dealing now with the general arrangement of 
decks, as illustrated on the two-page plate, we 
begin with the sun-deck (Fig. 6), which has a length 
in the central part of the ship of 136 m. (446 ft. 3 in.), 
and over the poop of 17} m. (57 ft. 6 in.) anda 
width of 16 m. (52 ft. 6 in.). This latter structure 

ver the poop is unusual, even where there is a 
central sun or boat-deck over the promenade 
deck. On this poop shade-deck there are pro- 
vided engine - room telegraphs, telephone, tele- 
motor for connecting the steering gear, and other 
accessories for navigating the ship from this posi- 
tion, which is specially convenient when going 
astern into harbour or dock. Under ordinary 





circumstances this shade-deck over the poop will 
be available for second-class passengers. The | 
main or central part of the sun-deck is carried on | 
stanchions, and as in a heavy sea it will work more | 
or less with the sagging and hogging of the ship, | 
it is formed in three sections. The abutting deck- | 
plates at the junctions are placed a little distance | 
apart, and are covered with a plate formed with a | 
double curve corresponding almost exactly in sec- | 
tion to the bulb-head of a rail. The top of this is | 
flush with the deck planking, and the double curve, 
adopting the action of a bellows, takes up the 
vibratory motion without affecting the structure. 
There is on this deck, immediately abaft the second 
funnel, a deck-house for the accommodation of the | 
six principal navigating officers under the captain, 
and two pilots. There is for them a promenade on 
both sides of the deck-house, so that they do not 
require to associate with passengers unless it 
is desirable. Abaft of this deck-house there 
is a Vienna café for non-smokers, measuring 
33 ft. by 28 ft., with a companion-way leading 
from the deck below, in addition to the ordinary 
deck entrance. A second Vienna café—this time 
for smokers—is provided immediately abaft the 
engine-room casing. This is certain to be a favourite 
place for passengers, especially as there is at the 
abaft end of it a roofed-in veranda, from which 
there can be had a view right astern of the ship. 
The space immediately above this veranda is 
entirely clear, so that deck games may take place. 
The Hertzian wave telegraph station is accom- 
modated in a recess at the veranda, the conducting 
wires stretching between two of the three pole- 
masts with which the ship is fitted. This deck also 
carries the life-boats, and the winches for operating 
them, the plant for ventilating the stokeholds, 
fresh-water tanks, cold-air tanks and similar acces- 
sories. There is a passengers’ gangway provided 
from end to end of the deck, although, as we have 
said, the public rooms can be reached by companion 
ways from the inclosed centre gangway on the deck 
below. 

The upper promenade deck shown in Fig. 7 
extends from end to end, with the exception of a 
well abaft the forecastle head. The poop is re- 
served solely for a second-class passengers’ prome- 
nade. On this deck there is for first-class passen- 
gers a splendid promenade on both sides, with a 
width of from 6 ft. 3in. to 16 ft. 9in., and a length 
of 443 ft. At various points there are formed much- 





appreciated sheltered nooks, owing to the variation 
in the width of the deck-house. Immediately forward 
of the engine-room there is located the smoking- 
room, and, although the area is pierced by one of the 
boiler up-takes, it has been arranged so ingeniously 
as to give to the plan of the smoking-room an irre- 
gularity of shape which adds considerably to the 
attractive appearance and the comfort of the 
saloon. The maximum length is about 64 ft., but 
the width varies, excepting at the after end, where 
the full width of about 50 ft. is attained. The 
irregularity of shape adds to the number of desir- 
able corners. We hope later, in dealing with the 
decoration of the ship, to refer to the extreme 
attractiveness of this, probably the finest, public 
room in the ship. At the forward end of the 
smoking-room on the port side of the ship—not, 
however, shown in Fig. 7—there is a large pantry 
for the service of the smoking-room, and adjacent 
also are extensive lavatories. 


Fug. 14. 


78" CLASS DINING SA 


fe) 


Beginning at the after end, it will be noted that 
there is a reserve steering gear working on the 
rudder-head. This is in addition to the Brown 
gear which is fitted under the water-line, on the 
orlop deck (Fig. 12). Of course, when the lower 
gear is in use, this reserve engine is disconnected 
from the rudder-post. There are also, as shown, 
two steam capstans for anchor gear alongside the 
steering gear. The centrally-situated deck-house 
on the poop is about 58 ft. long by 31 ft. broad ; 
in the after end there .is the second-class pas- 
sengers’ smoking-room, and in the forward end the 
music-room, with a companion way to the dining- 
saloon and state-rooms on the decks below. 

The remainder of this deck, right up to the 
forward well, is occupied by cabins and state-rooms 
for first-class passengers in a deck-house, extending 
for 470 ft. in length, and giving a minimum pro- 
menading space on each side of about 11 ft. 6 in. 
A part of this deck-house is taken up with the 
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ORLOP DECK. 
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(7688) 


FRAME 56 LOOKING FORWARD. 


The drawing-room is also on this deck, being 
almost in the centre of the length of the ship. The 
light-shaft from the dining - saloon pierces the 
deck in the centre of the room, but is covered over 
with stained glass set in brass fittings. Over the 
drawing-room there is another setting of stained 
glass, and thus light is admitted through the one 
dome to both rooms, although they are completely 
isolated so far as sound and ventilation are con- 
cerned. 

Forward of the drawing-room are two suites of 
Imperial rooms, on each side of the ship, which con- 
tain one sleeping-room, small dining-room, drawing- 
room, water-closet, bath-room, &c., the complete 
length of the suite being 40 ft., with a width, ex- 
cluding the passage-way, of over 10 ft. All the rooms 
are in direct communication with each other, and on 
the opposite side of the passage there is a servants’ 
room with bath-room, &c. At the forward end of 
|this deck there is a writing and reading-room, 
| with retiring-rooms where typewriters are engaged 
|for the convenience of the passengers. Such a 
{room in such a position has only been made pos- 


sible by the introduction of engine-balancing, for | 


| reducing the vibration of the ship. In earlier ships 
'aroom in this position was not found useful be- 
| cause of excessive vibration. On the forecastle, as 
| shown, there are the usual navigating appliances. 


| The main promenade deck is illustrated in Fig. 8. 


engine-casing; but even abaft this there are a 
number of cabins, but, as shown on the plan, a 
connecting gangway es between the port and 
starboard casings. There are stairways leading to 
the lower decks in each watertight compartment. 
| On this deck there are, centrally situated, six cabins 
de luxe, each of them containing a dining or 
sitting-room, a sleeping-cabin, bath-room &c. The 
area in each case is 26 ft. 9in. by 9 ft. 2in. These 
; suites adjoin the main companion - way, leading 
down to the dining-saloon and up to the drawing- 
room, and are most comfortable and well-appointed 
rooms, having electric heaters and electric curlers. 
Almost opposite these suites is a children’s 
dining-room, one side of which is formed by the 
ballusters and balconies of the well to the main 
dining-room. The space between the promenade 
deck and the forecastle—66 ft. long—while afford- 
ing convenient access to the cargo holds, is 
| utilised as a promenade for third-class passengers. 
In the forecastle on this level there is accommoda- 
tion for sailors, wheelmen, and other members 
of the navigating staff. 

The upper deck is shown in part on Fig. 9, the 
halves being almost symmetrical in this, as in the 
other cases. Beginning again at the after end of 
| the ship, we have, first, two large apartments, with 

sleeping, &c., accommodation for sixteen stewards, 
, and water-closet and bath-room accommodation for 
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the second-class passengers. The remainder of the 
space under the poop is given over to state-rooms 
for the second-class passengers, and the numbers 
have been recorded in Table III. Forward of the 
poop there is a deck space, open at the side, 
arranged as a promenade for the firemen, trimmers, 
and others, so that they can get fresh air without 
coming in contact even with the third-class pas- 
sengers, as is the case in many existing liners. 
Contiguous to the engine casing there is a large 
mail-room, which is immediately over the strong- 
room where the mail-bags are kept. This office is 
for the sorting of letters during the trans-Atlantic 
voyage—a practice which is carried out on all the 
German ships, and might very well be adopted 
more frequently on British steamers, as the de- 
spatch of the mails for large commercial centres 
direct from the ship would result in a saving of 
time in the country of arrival. There is also at this 
part of the deck a doctor’s dispensary for the third- 
class passengers. The electricians’ department is 
also placed here, as is also the stokers’ hospital. 
Adjacent to the engine casing there are, on the star- 
board side, cabins for twelve assistant engineers, 
and on the port side rooms for a corresponding 
number of petty officers. The compartment for 
“*boot-boys” is a very large one, and indicates 
the extent of the population carried in this modern 
floating microcosm. On the port side, and, there- 
fore, not shown in our drawing, there is a barber’s 
shop, and an extensive office for the purser, while 
in this same water-tight compartment, close to the 
passenger accommodation, the doctor has his state- 
room and consulting-room. It will thus be noted 
that the ‘‘ wings” of the machinery department— 
that is to say, both sides of the engine casing—are 
taken up by engineering and miscellaneous officers, 
the grades determining the level on which they are 
placed, the chief officers being on the upper deck. 

he passenger accommodation extends forward on 
each side of the ship from the engine compartment, 
and on this deck includes eight special suites of 
state-rooms for three passengers, with bath-room 
and other accommodation attached to each room. 
It should, perhaps, be stated that in all these 
special rooms the beds are of extra large size. At 
the forward end of the first-class passenger accom- 
modation on this deck there is a bath-room and 
lavatory accommodation, on both sides of the ship, 
all such conveniences for gentlemen being on the 
starboard side, and indicated by a green light, 
while all the ladies’ toilet-rooms are on the port side, 
and are indicated by a red light. At the forward 
end of this deck there is a hospital for third-class 
passengers, with berthage for thirty sailors; and on 
the other side of the ship third-class passengers’ 
kitchens and galleys. 

The main deck (Fig. 10), although fifth on the 
list, is still above the load-water line. It is largely 
occupied with the cuisine department. Beginning 
again at the stern, we find at the extreme aft end 
a small room for the sails, and the size of the 
accommodation thus provided is a pronounced indi- 
cation of the great change that has come over the 
method of propelling modern ships. Two of the 
aft compartments are devoted to second-class pas- 
sengers, and these rooms, as a rule, are for two 
passengers, or for two passengers and a child. The 
second-class dining-saloon is a compartment 43 ft. 
broad at the centre, and about 61 ft. long, and has 
sitting accommodation for 190 passengers; in its 
decorations it excels the first-class saloons of ships 
of ten or twelve years ago. The kitchen and 
pantry for this dining-saloon are at the forward 
end, and occupy almost the full width of the ship 
for a distance of 30 ft. In a corner of the starboard 
side, but not shown in our illustration, there is a 
small ice-storing room. This kitchen and pantry, 
it may be said, are also utilised for the service of the 
officers, their mess-room occupying a part of this 
water-tight compartment on the port side. 

The main dining-saloon for first-class passengers 
is practically in the centre of the ship. It occupies 
a length of 110 ft., the width being about 70 ft. 
Owing to the uptakes from the boiler compartments 
four alcoves are formed at the corners, leaving the 
central part of the saloon about 70 ft. long. There 
is sitting accommodation at the thirteen small tables 
arranged along the sides and at the three tables in 
the centre for 552 passengers. Some of the tables 
are for small parties of five. As will be seen from 
the plan, the small ventilating-shafts from the 
stokeholds have been dealt with in the most in- 
genious way. This dining-saloon has a light- 





well about 24 ft, 6 in. by 21 ft. across the. 





ship, which, as shown in the cross-section on page 
38 (Fig. 14), pierces the upper main promenade 
and upper promenade decks, terminating at a height 
of about 40 ft. from the dining-saloon level in a 
strong steel-domed structure just over the level of 
the sun-deck, and having an elaborate stained glass 
interior casing. At the level of the upper prome- 
nade deck there is a flat stained-glass covering to 
isolate the drawing-room. The decoration of the 
dining-room will be described in our next article. 

Aft of the dining-room extensive accommodation 
is required for kitchen, pantries, &c. The kitchen 
is immediately forward of the engine casing, and 
occupies the full width of the ship for a length of 
30 ft. In one corner there is an ice-storing room. 
Some idea may be formed of the extent of the work 
carried out in this department when it is stated 
that the bakery is 14 ft. by 13 ft. in area, with bake- 
ovens 12 ft. by 16} ft., these latter being of the 
Perkins type. There are five boilers for steaming 
vegetables. The range has a surface 13 ft. by 
6 ft. 6 in. in width. There are also provided 
electric pastry-cooking flats, automatic egg-boilers, 
and every other convenience known to the modern 
chef. 

Forward of the kitchen just mentioned is a 
scullery on both sides of the ship, fitted with 
several machines for washing table-dishes. The 
pantry, again, occupies the full width of the ship 
for a length of 38 ft. There is here a cold store, 
in which a temporary supply of wine is always kept 
for immediate service. Many large cupboards are 
built up against the boiler-room uptakes which 
— this pantry, and considerable ingenuity has 

een displayed as a result of long experience in 

securing the maximum of storage space over a 
given area. The pantry thus adjoins the dining- 
saloon, but the fulding-doors are a considerable 
distance removed from the main companion-way, so 
that there is no confusion between the stewards 
and those entering for dinner. 

At the forward end of the main deck there are 
three compartments given over to third-class pas- 
sengers ; the bow compartment takes 64 passengers, 
the next 140, and the third 132. 

On the lower deck (Fig. 11) the stern water-tight 
compartment accommodates the stewards; the next 
two are given up to state-rooms for second-class pas- 
sengers, and there is also a barber’s shop for second- 
class passengers. This is the first time that such a 
convenience for this class has been introduced. 
The port side of the fourth compartment (not shown 
in our plan) is utilised for storing food, tinned 
meats, &c., and from this there is a hoist up to the 
kitchen above. The starboard side (shown on our 
plan) is occupied by the postal mail-room, and there 
is a hoist from this room to the letter-sorting office 
on the upper deck. 

Coming now to the machinery spaces, there are 
arranged on three sides of the engine-casing large 
rooms for foremen and trimmers, and also for the 
accommodation of machinery stores, while on the 
main deck above there are dining-saloons for fire- 
men, &c., and adjoining them bath and sitting- 
rooms. The men coming from their work in the 
stokeholds and engine-rooms pass along the corridor 
and up a companion-way, which is shown on the 
lower deck plan ; through this they pass direct to 
washing-rooms, and must traverse these rooms 
before they enter their sleeping compartments, so 
that there is at once provided a strong reminder of 
the need for cleansing. The stairway from the 
stokeholds is completely isolated. Alongside the 
boiler uptake, again, there is accommodation on 
this deck for kitchen servants, cooks, stewards, and 
pantrymen, on the level immediately under the 
kitchen, &c. At the forward end of the boiler- 
rooms and coal bunkers there are four compart- 
ments arranged for third-class passengers. The 
bow compartment has accommodation for 52 pas- 
sengers, the next for 122, the third for 144, and 
the fourth for 146. 

On the orlop deck (Fig. 12) there is at the ex- 
treme aft end the steam steering-gear, accommo- 
dated under the water-line, where the ship plating 
is bossed out, so as to enable the steering-rods to 
work on to the oval head on the tiller. The centre 
of the tiller-head is set 3 ft. 3 in. below the load 
water-line, and the engine which operates it 
through right and left-handed screw gear is actuated 
by telemotors from the forward bridge, the flying 
bridge, the amidships bridge placed over the 
officers’ quarters, or from a bridge over the poop. 
There is a baggage-room, with a hatchway extending 
up to the poop-deck ; then a refrigerating-room 


(the insulated walls of which are clearly shown in 
the plan), with divisions for beer, butter, bread, 
wine, meat, and fowl. In the adjoining water-tight 
compartment there are further supply-rooms, which 
do not require to be kept at a lo temperature 
(potatoes, vegetables, &c.), the port side being 
occupied with provisions for firemen and stewards. 
Then come the two engine-rooms and the boiler- 
rooms, with the large coal-bunkers between the 
second and third boiler-rooms. Our illustration 
also shows the large coal-bunker at the forward 
end. In these large boiler-rooms there is a cross- 
beam of channel-iron section extending from the 
stringers of the shell-plating to the bulkheads amid- 
ship, in order to prevent the coal from shifting. 
The two water-tight compartments immediately 
forward of the machinery are utilised for cargo ; 
the total cargo capacity being 15,250 cubic feet, in 
addition to 29,525 cubic feet capacity being pro- 
vided for passengers’ baggage. 

The hold is illustrated in part by Fig. 13 ; there 
are two tunnels for the shafting, and between them 
provision is made for baggage, and in the wings 
for fresh-water tanks. The shafts are 9 ft. 6 in. 
(2.9 metres) apart at the engines and 12 ft. 1.7 in. 
(3.7 metres) at the propellers. Abaft the engine- 
room, between the shafts, accommodation is found 
for the electric and the refrigerating plant. For- 
ward of the engine-room there is a coal-hold 
carried right up to the main deck. Bunkers are 
also arranged on each side of all the boiler-rooms, 
and, between boiler-rooms Nos. 3 and 4, 37 ft. of 
the length of the ship are also devoted to the 
carrying of coal; while at the forward end, again, 
there is a very large bunker extending the full 
width, except in the centre, where a recess has 
been formed for a single-ended boiler. There are 
two holds for cargo, a chain locker, a space for 
‘‘wet”’ provisions ; and the forward peak completes 
the disposition of the space on this level. 

It is almost superfluous to say that the elements 
which ensure safety have had special consideration. 
Built of extra heavy scantlings—a wise precaution, 
as breakdowns more than anything make the 
Atlantic ship unpopular—the hull is fitted with a 
double bottom throughout, with a capacity for 
202 tons of water for the boilers, 866 tons of 
drinking water, and 2097 tons of ballast—a total 
of 3165 tons. In the water-tight bulkheads, which 
separate the interior into 19 compartments, there 
are mechanically-operated doors, having connection 
with the central electric station, whereby the captain 
on the navigation bridge can close all doors siraul- 
taneously. On this bridge there is placed a dia- 
grammatic view of the ship to indicate at all times 
which doors are open and closed. In the event 
of the fracture of the ship-plating there are, 
variously disposed throughout the ship, 17 steam 
pumps, with steam connections continuously kept 
ready, and these are capable of discharging 9360 tons 
of water per hour from all parts of the ship. 
There is also a complete fire-alarm electric system, 
with a separate fire-extinction water supply through- 
out the ship, with hydrants and nozzles at all the 
stations. Life-belts are placed in each cabin or 
state-room, and there are twenty-six boats, each on 
separate davits, with four steam-hoists for rapidly 
manipulating them. These safety elements and 
the locteia work generally, as carried out in suc- 
cessive ships of the Vulcan Company, were described 
in an article in TRACTION AND TRANSMISSION for 
April, 1902 (vol. iii., page 227). A few improve- 
ments in detail have been introduced. The electric 
generating plant consists of four separate sets, one 
of them placed above the water-line ; there are in 
all 2700 incandescent lamps of 25 candle-power. 
The vessel has been built not only to comply 
with the Germanischer Lloyd rules, but with the 
German emigration laws, with the United States 
regulations for the conveyance of passengers, and 
also to meet certain requirements of the German 
naval authorities in connection with service as a 
merchant cruiser. Her steering gear is of the well- 
known Brown type. When the ship is running 
at full speed of 23 knots, the rudder when hard 
over is subjected to a strain of 88,000 Ib., but the 
engine and gear are capable of working it from 
hard-a-port to hard-a-starboard in a few seconds, 
The anchor gear of aship of 30,000 to 34,000 tons 
displacement, which may have to ride out heavy 
gales, is a most important matter; and, after ex- 
perience with Napier’s gear in preceding ships, the 
company have again adopted this system, which is 
always undergoing modifications in the direction of 








increased strength and simplicity. This latest gear, 
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WINDLASSES AND CAPSTANS FOR THE T.-S.S. “KAISER WILHELM II.” 
CONSTRUCTED BY MESSRS. NAPIER BROTHERS, LIMITED, ENGINEERS, GLASGOW. 
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which we illustrate on the present page, was made by 
Messrs. Napier Brothers, Limited, of Glasgow, and 
works anchors, of which there are five on board, rang- 
ing up to 23.55 tons, with a chain cable nearly a mile 
long. Two cable-lifters, to take the 3}-in. stud-link 
chain cables, are placed on the lower promenade 
deck. They are fitted with the firm’s patent sliding- 
bolt connections with scroll plate and large hand- 
wheels for coupling up to the shafts, and with their 
patent self-holding brakes. The engines for work- 
ing the windlasses are placed on the upper deck 
(Figs. 15 and 16), but the controlling gear is worked 
from a hand-wheel and pedestal placed close to the 
windlasses on the promenade deck (Fig. 15). Port 
and starboard capstans for warping are placed on the 
forecastle deck, and the engines for these are, as 
shown on Fig. 15, placed on the upper deck forward 
of the windlass engines, and controlled from a 
pedestal close to the capstans. The gearing is the 
firm’s usual worm gear and bevel gear, and is 
arranged so that either capstan or windlass, port 
or starboard, may be worked independently of 
the others, or in conjunction with each other. There 
is also a connection be‘ween the capstan engines and 
the windlass engines by means of bevel wheels and 
shafting, so that in the event of one of the engines 
being dismantled for overhaul or adjustment, the 
other engine may be used for working the windlass 
and capstan. An independent steam capstan is also 
placed at the middle line forward, and worked from 
an engine placed on the lower promenade deck. 

At the after part of the ship three capstans are 
fitted, as shown in Figs. 18 and 19—one very power- 
ful capstan with cable-wheel for working the 2-in. 
stream cable, with Napier’s patent brake and bolt 
connections, and with a large drum for warping 
purposes. The engines for this capstan are placed 
on the upper deck, and work through worm gear- 
ing. The controlling pedestal is placed near to the 
capstan. Two smaller steam capstans, with hori- 
zontal engines, are placed on the lower promenade 
deck, one on each side of the deck-house. 

(To be continued.) 








Sree. 1x Mexico.—The first steel ever made in Mexico 
has just been turned out by the new plant established at 
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GRINDING MACHINES AN to have a spindle projecting a long way from its 
PROCESSES.—No. XXV.* bearing, and carrying an emery-wheel at the 
farther end. Any inaccuracy in the bearing is 

By Josera Horner. multiplied at the wheel end, and the friction is 

INTERNAL grinding is practised under different | severe. In the commoner class of grinders the 
conditions from formerly. Instead of the long | spindle is frequently a solid one, with no provision 





lead laps charged with emery, narrow wheels are 
carried on spindles, and rotated and traversed. 
The difficulties which have been attacked in 
mounting such wheels, projecting to a considerable 


for supporting the overhanging portion, or for 
taking up wear, which is excessive, due to the 
leverage of the overhanging part. The large 
diameter rendered necessary in this design does 





Monterey. It is proposed to manufacture steel rails and 
structural steel of all kinds, 


distance, have been great. It is not enough merely | not permit of a high rate of speed. The earlier 
internal spindles were all made in this manner ; 


* The dates at which the previous articles appeared but the work done with them was not of so delicate 
= 4 eee gn es 1 - “6: - 7 in Cag ae mon - and accurate a character as that now produced. 
O. ty, Vuly 43 No. HH., July 20; No. iit. August ©;/On high-class machines, the spindles used for 
Ne, 1, Auk No Sepranineg NS VES SpE Snternal work ontain at many” provisions for en 
No. IX., November 7; No. X., November 31; No. XI. Suring precision of operation, by supporting the 
December 12; No. XII. December 26, 1902, in vol. Ixxiv.;| spindle close up to the wheel, and taking up wear 
and No. XIII., January 16, 1903 ; No. XTV., January 30; | and vibration, as do those for external work. How 
No. eee —_ ng ree me oy Segre ou essential these provisions are may be gauged by 
_ xX ’ May 1: No. XXI.. May i5; No. XXII ’ | the high rates of revolution of internal grinding 
N a Ra aes x XIV. J ;’ spindles. In truing holes of an inch in diameter, a 


May 29; No. XXITII., June 12; and No, XXIV., June 26, x = . 
1903, in our last volume, \apecd of about 12,000 revolutions per minute is 














JuLy 10, 1903. | 


ENGINEERING. 





41 








attained, in those of half-inch about 16,000 to 
19,000 revolutions, and this with a spindle that 
overhangs and is carried along longitudinally. 
Only by these high rates can a fair peripheral 
speed be attained, and these are not as-high as 
desirable, but the limitations are severe. The 
grinding wheels must be very small, the spindles 
of small diameter and great length, so that they 
can be projected into holes to a considerable 
distance, and they have to include means of taking 
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pulley C, made thus in order to permit of removing 
the wheel-spindle without taking out that for the 
pulley. A is driven from B through keyways and 
pins aa, which permit of end-long adjustments. 


The bearings b b for the pulley-spindle are parallel; | 


the one, c, for the wheel-spindle is tapered on the 
outside to fit in the tapered end of the external 
tube D, which again is screwed over an internal 
tube E. These, with a collar d on the wheel-spindle 
A, are the essential fittings by means of which the 
















WD 


UL UN 
‘1 
















































Fig .366. 
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is loosened for these adjustments, and a wrench 
applied to the notches yi The amount of projec- 
‘tion of the wheel from its stand can be varied 
_ within a limited extent by loosening the cap-screws 
e and g, and without disturbing the pulley-spindle. 
A dust-cap h protects the tube-screws at that 
locality, and the wheel-fitting at j protects the 
spindle at the front, and one, k, at the rear. The 
bearings are of bronze. 

The foot F, by which the grinding fixture is 
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up wear, and provision for the exclusion of dust 
and grit. The latter is a most important matter, 
since a few grains of dust, which would not 
materially affect the large emery-wheel spindles, 
would play havoc with these tiny fittings, and 
seriously impair their accuracy of operation. We 
may now deal with the details of these fittings. 
Figs. 361, 362, and 363 illustrate an internal-grind- 
ing spindle by the Brown and Sharpe Manufacturing 
Company. The spindle is in two portions—one to 
the left, A, for the wheel, that to the right, B, for the | 








'screwed just sufficiently to relieve the 








overhanging spindle is supported close up to the| 
wheel, and by which wear is taken up. By turning | 
the external tube D on the internal E, the tapered | 
bearing c is moved towards or from the internal 
tube, adjusting the end play on the collar d. When 
all end play has been thus taken out, a further 


_movement will force the bearing ¢ into the tapered 


end of the external tube D, closing the box round 
the spindle. Finally, the external tube is un- 
> seer on | 


the collar d to ensure a running fit. The screw e| 






attached to the wheel-table or platen, is shown 
bolted down in Fig. 364, and belted up ready for 
service, some external parts being lettered simi- 
larly in both sets of figures. The foot F is bolted 
to one end of the wheel-platen G, which is turned 
round for the purpose on its central stud through 
180 deg. from the position it occupies in external 
grinding. The wheel-stand H remains in place, 
but the emery wheel is temporarily removed, which 
is quickly done by the device illustrated in the last 
article, and a pulley J substituted for it, which 
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drives to C on the spindle. The pulley K receives 
the belt from the overhead, which for internal 
grinding must be crossed, so running the wheel 
backwards. In some of the later machines the 
emery-wheel stand is simply removed bodily, and a 
special bracket with two pulleys is put in its place, 
in which case the driving is effected without the 
trouble of taking out the emery wheel. The emery 
wheel is adjusted to the work with the cross-feed, 
as in external grinding, and the longitudinal tra- 
verse can be also applied, as in external work, through 
the automatic table feed, and the table dogs may be 
used for regulating the length of traverse. 

The results desired are obtained in an entirely 
different manner in the Landis internal-wheel 
spindle, as shown in Figs. 365 and 366. Here the 
design is comparatively simple, the spindle is con- 
tinuous, and is carried in three bearings—two in 
the head, and the outer ons supported in a long 
tube A, which is screwed into the head, combined 
with a slight conical fitting. Wear is taken up in 
the frout bearing by a nut next the wheel. The 
spindle, of steel, runs in bearings of phosphor- 
bronze. The slot-hole B (Fig. 366), through which 
the fixture is bolted to the wheel-base, is utilis-d 
for tightening the belt. The wheels used on the 
various spindles of the Landis machines range from 
3; in. diameter by } in. long in the smallest, to 6 in. 
diameter and @ in. thick in the largest. 

The internal spindles fitted to the Iroquois 
machines are shown in Figs. 367 to 371. The design 
permits of the fitting of five interchangeable 
spindles of different sizes to one fixture, their 
capacities ranging from holes of } in. diameter by 
14 in. deep up to those of 14 in. diameter by 8 in. 
deep. The illustrations show the wheel-spindles 
for the different sizes of machines made by the tirm, 
Fig. 367 being the smallest and Fig. 371 the 
largest, the latter only in part section. Fig. 370 
is a complete spindle for the largest but one size. 

The grinding spindle in this case, like that of 
the Brown and Sharpe, is distinct from the pulley- 
spindle, the former being made with a slotted 
forked end a, seen in each view, which serves as a 
clutch for coupling the pulley-spindle (Fig. 370). 
The wheel-spindle A runs in the sleeve B by a 
conical neck, and provision is made at the other 
end for taking up wear. To effect this adjustment, 
the sleeve is removed and gripped in a vice; a 
piece of wire is then inserted in the hole b, to enter 
the tommy-hole in the adjusting-nut in line with 
it. The set-screw in the nut is loosened through 
the hole c¢ in the top of the sleeve, and the spindle 
turned at the wheel end against the wire at the 
other. When the slack is thus taken up without 
causing too tight running of the spindle, the set- 
screw is re-tightened and the sleeve replaced in the 
head C (Fig. 370) and clamped. 

The pulley-spindle runs in ball-bearings lubri- 
cated through the holes d d. The hole e is for 
lubricating the conical end of the spindle. Adjust- 
ment of the ball-bearings is effected after removal 
of the dust-cap D. A wire tommy is then inserted 
in the small hole in the cone, and the check-nut 
adjacent is loosened. The shaft is then turned until 
the required adjustment is effected, after which the 
check-nut is tightened and the dust-cap replaced. 
This can also be done readily when the sleeve and 
spindle arz removed from the fixture. 

An internal-grinding spindle of another design 
is shown in Fig. 372. It is not used on universals, 
but on the tool and cutter grinder of the Cincinnati 
Milling Machine Company. Its function is, how- 
ever, identical with that of the preceding ones— 
that of grinding out holes in all classes of engi- 
neers’ work, as collars, bushes, small wheels, cut- 
ters, and other pieces. The wear on the conical 
neck of the spindle is taken up by simply loosening 
the set-screw a which locks the pulley to the 
spindle, pushing the spindle along into its tapered 
bearing, and re-tightening the set screw. The 
bearings are of compressed Babbitt metal. Lubri- 
cation is provided for atuw bb. Access cf dust is 
prevented by the caps fitted at the front and rear, 
and by the lapping of the pulley over the bearings. 

The internal spindle of another tool-grinder—the 
Walker—-made by the Norton Emery Wheel Com- 
pany, which runs at 20,000 revolutions per minute, 
is shown in Fig. 373. The boxes are of bronze, 
screwed into the outer casing, and the take-up for 
wear is at the front end, by means of a bush with a 
tapered screw. This spindle grinds holes up to 
ys in. in diameter and 24 in. deep. The makers 
recommend kerosene oil for lubricating the bearings; 
this, owing to its thinness, is not liable to clog. 





The Rivett spindle, applied to some very high- 
class machines for small work, made by the Faneuil 
Watch Tool Company, is designed to get as great a 
speed as that which is used for external grinding. 
One of these was tested to 120,480 revolutions per 
minute, and the spindles by this firm can be run 
from 30,000 to 75,000 revolutions for a long time 
without perceptible wear. Holes as small as ;}oth 
of an inch can be ground, using a steel plug charged 
with diamond powder. Figs. 374 and 375 show one 
of these spindles, with its usual fitting of an emery 
wheel. The drive takes place at both ends, to 
ensure steadier running at high speeds, and avoid 
much overhang. In the earlier designs several 
cords were used, driving at about the centre. The 
pulleys are forced with a taper on to the spindle- 
ends, and retained with a nut at one end and the 
wheel-holder at the other. Provision is made for 
taking up wear endwise and indiameter. The end- 
long wear is taken up at the collar A—a design 
which permits of longitudinal expansion of the 
spindle under a rise in temperature. The adjust- 
ment is effected by inserting a wrench in the holes 
a and 6 and turning slightly ; this has the effect of 
moving the sleeves cc, which are threaded in the 
outer casing, endwise, and with them the facing 
pieces which bear against the faces of the collar A. 
The small check-screws d d prevent the sleeves 
from slackening back. The spindle has a parallel 
bearing along its entire length to right and left of 
the central collar, and the very slight wear that 
might result in course of time is taken up by the 
screws e f; e is turned in first, then the screw f 
on the same end is turned until the proper tension 
is obtained—e is a check-screw preventing f from 
becoming loose. These screws impart end motion 
to the conical sleeves fitting immediately within ¢ c, 
and these press the wedge-shaped pieces round the 
spring bearings next the spindle; these latter being 
split, as seen, close round the spindle, and take up 
the slack. g is the hole through which the spindle 
is lubricated. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Concluded from page 23.) 
SuPERHEATERS. 


A paper by Professor W. H. Watkinson, entitled 
‘Some New Types of Superheaters,” was next 
read. This we print in full in the present issue. 

Mr. A. F. Yarrow opened the discussion on this 
paper. He said that the superheating of steam 
was the direction in which it was necessary for en- 
gineers to look for increased efticiency. The author 
had mentioned the subject of internal lubrication, 
and had stated that it was necessary to use mineral 
oil only in cylinders; but later on he said the 
lubrication of pistons had been abandoned in some 
cases. It was well known that for years past the 
torpedo-boat makers had not used any oil in the 
cylinders on account of its injurious effect on 
boilers, and he thought that if it were possible for 
the engines of torpedo craft, which were tried to a 
high degree, to run under such conditions, other 
engines could be operated with a reduced amount 
of oil. In some cases where he had urged ship- 
owners to reduce the consumption of oil in cy- 
linders, the results had been of a nature to surprise 
them, in regard to the economy that could be ob- 
tained in this way. With superheating, the ques- 
tion of design became of greater importance than 
with engines running with ordinary saturated steam, 
and he would ask the author whether there were 
any points in the construction of the engine which 
should be altered on that account. Naturally, 
piston-valves were desirable, and they should be so 
designed that there was no actual rubbing surface. 
This could be more readily effected, as there was 
less leakage in the case of steam than when water 
was present. The effect of superheating would be 
to reduce the weight and space required for the 
boiler installation. The author had shown a design 
of a superheater in the uptake ; Mr. Yarrow thought 
that the gain due to putting the superheater in the 
uptake would be less than by using separate fur- 
naces, or taking the gases from the boiler-furnace 
before they passed through the tubes. 

Mr. John Corry, speaking as a shipowner, said 
that he would have diffidence in introducing such a 
complication as the superheater into a mercantile 
vessel ; in fact, he thought that with such an appa- 
ratus it would be necessary to have a professor on 
board to look after it. In regard to lubrication, in 





the ships with which he was connected, the only 
oiling they did was to swab the piston-rods slightly, 
no oil being put in the cylinder. He thought 
that the superheater tubes would be likely to 
be covered with soot if they were close together, 
and in that case they would lose their effect. In 
support of this view, he pointed out that econo- 
miser tubes had to be mechanically scraped. 

Mr. A. Morcom said he would only speak as a 
user of superheated steam ashore, where he thought 
it had a better chance of success than afloat. e 
had, however, been shipmates with superheaters on 
the old battleship Bellerophon, and from his ex- 
perience he came to the conclusion that superheater 
tubes were sure to go; in old times ships would not 
be out of the dockyard hands for a fortnight before 
they would have trouble. In regard to internal 
lubrication, he agreed that if all the surfaces were 
got up very bright, they would run without oiling ; 
but he would not, as a matter of practice, advise 
200 deg. superheat and no lubrication ; he thought, 
however, very little might be used. With a ver- 
tical engine of 500 kw. it was possible to go to 
600 deg. temperature ; and he found that whereas 
the consumption of water with saturated steam, for 
such an engine, was 21 Ib. per kilowatt-hour, with 
superheated steam it was reduced to 16 lb. There 
was no difficulty in dealing with the engine itself 
with 200 deg. to 250 deg. superheat ; the trouble 
arose with the manipulation of the superheater. He 
found also that a separate fire for the purpose was 
better than superheating steam by placing the appa- 
ratus in the uptake. It was necessary for users to 
look at superheaters as consumable articles, and 
care should be taken that there were facilities for 
removing them as soon as they were burnt out. 
They should also be made cheaply enough, for a 
long life not to be expected from them, say two or 
three years, when theyshould be replaced. The ques- 
tion of wetness in steam was an open one, but with 
ordinary saturated steam he thought 10 per cent. of 
water would be present, although it was difficult to 
say how it got there. 

Mr. J. C. Billetop thought that superheater 
tubes would get choked, and burn out if heated by 
furnace gases; the gas-fired superheater would 
therefore be better. If the apparatus were placed 
in the uptake, it would impede the draught. There 
was no reference in the paper to the volume of cir- 
culating water that would be required with super- 
heated steam ; that was a most important detail. 

Professor Watkinson, inreplying to the discussion, 
said that no doubt special precautions of a certain 
nature were needed to be taken by the engineer 
when superheaters were installed. For instance, 
the chambers of Corliss valves had to be given a little 
more clearance at the ends; otherwise the valves 
would not trip, owing to expansion of the metal. 
He had experience of an engine of 1050 horse- 
power fitted with Corliss valves, which had been 
running for some time with superheated steam of 
500 deg. temperature. From figures obtained, the 
weight and space required for the machinery was 
considerably less than when the superheaters were 
not in use. The amount of superheating surface 
was one-fifth less with the arrangement he had 
shown than with other designs, on account of the 
close spacing of the tubes. He would himself 
prefer not to put the superheater in the uptake, 
but in the particular instance illustrated the ship- 
builder insisted on that arrangement. In the 
future he would use the shunt-circuit system. He 
had, however, had a superheater in use in the up- 
take of a water-tube boiler for four years without 
trouble. The superheater which the author had 
introduced would last as long as a boiler; but 
durability was a matter of design. Mr. Corry 
had said that there were many possible troubles for 
those who installed superheaters ; all the author 
could say was that he had not encountered them ; 
and, indeed, the superheater required less attention 
than the boiler. He would also point out to Mr. 
Corry, in regard to what he had said about silting 
up with soot, that a superheater was not on the same 
platform as an economiser, as the temperature of the 
superheater was very much higher than that of the 
economiser. With a close spacing of the tubes, 
the soot or ash was blown off, or a steam-jet could 
be used, as in water-tube boilers, if it were needed. 
Contraction of the space caused a rapid flow of the 
gases, and, so far from superheaters of that design 
becoming choked, there was less trouble than if the 
spacing were wider. If there were any liability of 
the boiler to prime, separators should be used. In 
regard to obstruction of draught, the distances that 
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the gases had to travel between the tubes was so 
small that the obstruction was very slight. 


THe ConcLuDING PrRoceEDINGs AT BELFAST. 


After the reading and discussion of Professor | 
Watkinson’s paper, Lord Glasgow said that the, 
end of the business part of the meeting had arrived 
so far as Belfast was concerned. Members had 
met with a very kindly welcome in the great northern | 
city of Ireland, and the kindness with which they | 
had been received would be always remembered. 
Votes of thanks were then passed to the Lord) 
Mayor; Dr. Hamilton, President of Queen’s Col- | 
2ge ; Sir Thomas Musgrave, Chairman of the' 
Harbour Commissioners ; the Right Hon. W. J. | 
Pirrie ; the Belfast Steamship Company ; the Bel- | 
fast Tramway Company ; and the proprietors of | 
the two shipbuilding establishments visited—Messrs. 
Harland and Wolff, and Messrs. Workman, Clark 
and Co. 

Mr. Yarrow proposed, and Mr. Corry seconded, | 
a vote of thanks to Lord Glasgow, who, Mr. Yarrow | 
said, was prevented by the state of his health from 
going to Dublin with members. In responding, 
Lord Glasgow said that he regretted very much 
not being able to accompany members to Dublin, 
but he had to obey the orders of his doctor. 


Tue Visit to DvuBLIN. 


On Thursday, June 25, members of the Institu- 
tion proceeded to Dublin by special train, which 
arrived at the Irish capital about middle-day. They 
at once proceeded to the Rotunda, where they were 
entertained at luncheon by the reception committee, 
the chairman of which was Mr. J Ryan, 
president of the Institution of Civil Engineers of 
Ireland. During the afternoon there was a garden 
party at the Viceregal Lodge, Phoenix Park, by 
special invitation of his Excellency, the Earl of 
Dudley, Lord-Lieutenant of Ireland ; the pleasure 
of the meeting was, however, entirely spoilt by the 
persistent wet weather. In the evening a ball was 
given at the Mansion House by the Lord Mayor of 
Dublin. On the following day, Friday, June 26, 
members assembled in the lecture theatre of the 
Royal Dublin Society, where they were received by 
the Lord Mayor of Dublin. After a speech of 
welcome by the Lord Mayor, the chair was taken 
by Mr. A. F. Yarrow, vice-president of the Insti- 
tution. 





THe Marine SteaM-TorBINE. 

Two papers were down for reading. The first 
was by the Hon. C. A. Parsons, and was on ‘‘ The 
Marine Steam-Turbine, and its Application to the 
Propulsion of Vessels.” This paper we commence 
to print in full in the present issue. 

The discussion was opened by Admiral Cleveland, 
who, as a naval officer, was glad to bear witness to 
the great debt of gratitude that everyone owed to 
Mr. Parsons for the labour he had undergone and 
the money he had spent in substituting the rotary 
engine for the reciprocating type, the latter being 
an entirely unscientific machine. He feared that 
the unfortunate losses of the Cobra and the Viper 
had checked the development. These wrecks were 
not in any way due to the type of machinery with 
which the vessels were fitted. The advantages of 
the turbine from the naval point of view were the 
great saving in weight and space, and especially the 
low position of the propelling machinery in the 
ship. The steam-turbine was also good for naval 
boilers, as, no oil being used in the cylinders, it did 
not get mixed with the steam and would not be 
carried through the condensers to the boiler, to 
clog the heating surface. 

Mr. C. E. Stromeyer expressed his admiration 
for the way in which the author had worked out his 
invention. As to the steam-engine being un-| 
scientific, as Admiral Cleveland had said, he thought | 
that the statement was hardly correct. As a matter | 
of fact, the steam-engine was the result of very) 
scientific work, although there were, of course, 
losses in its application. If the steam-engine gave 
back in work 10 per cent. of the heat generated in 
combustion of the fuel, the turbine would possibly 
give double ; that is to say, with the turbine there 
would be a loss of 80 per cent. Thurston’s experi- 
ments with superheated steam showed a hope for 
higher economy, and he had thought Mr. Parsons 
would have made some reference to these in his 
paper. Reference had been made to the use of the 
marine experimental tank; but it was worth noting 
that those who used it still retained the Admiralty 
constant as a check on their observations. Surface 
friction, however, was one of the things unknown, 











and it would be a great advantage to have the 
dimensions and displacements of the vessels, so that 
some calculation could be made in regard to this 
matter. Wohler’s experiments on the pressure of 
an elastic body would compare with the problem of 
the action of the steam in the turbine; and he 
suggested that they should be stated in connection 
with the subject as likely to be fruitful in results. 

The Earl of Rosse said that the great bugbear in 
regard to the steam-turbine was the question of 
reversing. No doubt the turbine per se could not 
reverse, but it was easy to add a second turbine, 
and this contributed very little to the weight. It 
afforded no resistance, as the blades ran in the 
vacuum due tothe condenser. With thisarrangement 
it was possible to reverse the direction of rotation 
of the propellers. The new cross-Channel steamer 
formed a test case in regard to this matter of re- 
versing, as she had to go astern because there was 
not room in the French harbour for her to turn. 
She came out of Calais Harbour stern first at the 
rate of 12 knots. It was, of course, possible to 
make a turbine go equally well—or perhaps he 
should say, equally badly—each way, but it was 
far preferable to put in a separate turbine for the 
reverse motion. The wear of bearings and drop- 
ping of the spindle was another point that was 
sometimes brought forward; but, as a matter of 
fact, with forced lubrication there was no wear on 
the bearings, as the film of lubricating oil kept the 
metal surfaces apart. In connection with this 
matter it was interesting to note that the shaft 
revolved round an axis slightly higher than that 
on which it rested when the engine was not turning ; 
this was due to the film of oil that was forced in. 
As a matter of fact, it was found by long expe- 
rience on land that the shaft did not wear. It 
was notable that with all vessels that had been 
fitted with the steam-turbine the screw did not 
race; at least, it had never been found to do so. 
He had run a small vessel round the Isle of Wight 
in very rough weather, and on no occasion had the 
screw raced. The steam-turbine was undoubtedly 
less efficient at the smaller sizes. That, however, 
was a very good argument in favour of the turbine, 
as compared with the reciprocating engine, when 
bigger vessels were in question. 

Mr. Leslie Denny thought that a reference to 
the Appendix, which gives Professor Ewing’s expe- 
riments, would indicate the lasting properties of 
the turbine. The Queen Alexandra had been tried 
a year ago, and again recently, the wear on her 
bearings being found to be nothing. The turbine 
machinery of the King Edward was opened up by 
the Board of Trade officials, and everything was 
found in so satisfactory a condition that they had 
hardly deemed it necessary to make an examina- 
tion of the Queen Alexandra at all. The low con- 
sumption of oil for lubricating purposes was worth 
noticing. The Queen Alexandra had started her 
first season with one barrel of oil on board, and 
no more had been needed; the consumption 
was very low indeed. It had been predicted that 
it would be impossible to manceuvre the King 
Edward and bring her to piers; it was, found, how- 
ever, that when the captains had gained experience 
in the working of these boats, that they could bring 
them up to a wharf or pier quite easily. The steam- 
turbine was indeed a complete success, and it now 
only remained to apply it to vessels of all sizes. 

Mr. W. H. West said that Admiral Cleveland 
had put the matter pertinently. The parts of the 
steam-turbine always turn in one direction, whilst 
in reciprocating engines the moving parts had to 
be started and brought to rest twice in every 
revolution. He would ask the meeting to consider 
what this meant. Let them imagine a small loco- 
motive that was stopped and turned to run_ back 
again.100 or 200 times every minute. Mr. Parsons 
had brought out what engineers had always con- 
sidered the perfect engine. He would be glad to 
have known whether any figure had been worked 
out as a standard for length of engine-room per 
unit of power. 

Mr. Griffiths, engineer to the Belfast Harbour 
Commission, had had some experience of the steam- 
turbine, though not for the purposes of marine pro- 
pulsion. In carrying out the reconstruction of one 
part of the quay wall, they had had a great deal of 
pumping to do. He had been persuaded to put 


down centrifugal pumps driven by turbines, and 
these machines had been of the greatest comfort 
to him from the first; they had worked day and 
night for three years at 3500 revolutions a a 

e 


and had never given the slightest trouble. 


turbines had been opened up, simply as a matter of 
precaution, and all the bearings were found to be 
unworn, the tool-marks of their turning being 
plainly shown. He would lay considerable import- 
ance on the freedom of oil from the cylinders, as it 
bore upon the boiler question ; it was a blessing to 
engineers that could not be over-estimated. 

Mr. J. Corry spoke of the large number of 
accidents to steamers through striking pier-heads. 

Captain Angier was surprised at the rapid pro- 
gress the invention had made, but he was not 
impressed with the rapidity of its adoption. The 
slowness with which it had been brought into use 
might be explained ; but he thought that if the 
author had spent the time and money he had 
lavished on the invention in an endeavour to intro- 
duce it into the mercantile marine, he would have 
made much more rapid progress. The speaker 
referred to torpedo craft a3 being made of tin- 
plate, that a man might kick his foot through. 

Mr. James Hamilton said that Captain Angier 
had gone a little too far in his strictures on tor- 
pedo craft. He congratulated the author on the 
great success he had made, and drew attention to 
the fact that the nine propellers of the Turbinia 
were now reduced to three with advantage. Mr. 
Parsons had said that it was only a step to larger 
craft being fitted with steam-turbines. He would 
not throw doubt on the statement, but he would 
confess he could not follow it. The usual rules 
for dealing with propellers did not agree with 
what Mr. Parsons had put forward. Even if 
there were no friction in the engine, and two pro- 
pellers of 10 ft. were put against one of 20 ft., 
then, with a pitch ratio of half the diameter, it 
would be difficult to square Mr. Parsons’s figures. 
There might be increased revolutions, but even then 
there would be discrepancies. 

Mr. Spekeman asked what were the co-efficients 
used by the author, and the amount of propeller 
friction. The loss in the propeller seemed to him 
great. At the Westinghouse works they were 
making several Parsons steam turbines, both of 
large and small sizes. He would be glad of further 
intormation as to vacuum, and he would like to 
know something of the effect of different propellers 
on one line of shafting. 

Mr. Alfred Morcom said he would like to say a 
few words in favour of the reciprocating engine. 
At present his firm were making engines up to 2000 
horse-power, and running 200 to 300 revolutions, and 
though one stood close by one could not tell they 
were going round. Some of them had been running 
two or three years without any wear on the bearings. 
The economy was equal to that of the Parsons 
engine. Engineers looked forward to the use of 
the steam-turbine, and that was reasonable enough ; 
but he would remind the meeting that there was a 
fashion in engines as in other things, and it might 
be carried too far. He considered the turbine was 
bound to go on, but there would always be room 
for the reciprocating engine. In the turbine 
leakage was dependent on the clearance, and he 
would like to know what would be the effect after 
three or four years’ running; the reciprocating 
engine would undoubtedly improve by that length 
of wear. He had seen a great part of the water 
out of a boiler pass through a reciprocating engine 
to the bilge in a very short time, and he would like 
to know what would have been the effect if the 
water had passed through the turbine. No doubt, 
lubrication was an important point, but Mr. Yarrow 
had told the meeting that it was possible to run 
without oil in the engines on torpedo craft. 

The Right Hon. W. J. Pirrie thought that 
Mr. Parsons was happy in being associated with 
those who enabled him to try experiments with 
propellers in the way that had been referred to. 
Ordinary shipbuilders,, who had to keep up with 
the times, could not get information in this way ; 
they had to devote their time to production rather 
than invention, so as to keep pace with orders. In 
the paper, however, there was indication of work 
done on a scientific basis, and Messrs. Denny, who 
had a reputation second to none, had said that the 
results with the steam-turbine were more fayour- 
able than those obtained with the reciprocating 
engine. - It must be remembered that they were a 
firm who had. had considerable experience with 
cross-Channel- steamers, and ‘he (the speaker) did 
not see why all classes of cross-Channel steamers 
should not have turbine engines. It was also 
stated, as the result of tank experiments, that only 
19.7 knots would have been obtained had ordinary 








engines been used, whereas 20} knots was reached, 
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He would ask Mr. Parsons whether he confined! ef small propellers, must do much to detract from 
himself to a maximum pressure of 150 Ib. to the| the vessels. He took it that the great advantage 
square inch ; that pressure was in use some years | was present with large vessels of high speed, whilst 
ago, and undoubtedly there was an economy in| the worst place was the slow-going cargo ship. He 
higher pressures. Lord Rosse had said there was would like some explanation as to the 19.7 and 
no economy to be obtained with small engines, but 203 knots, which would show a gain in spite of all 
the speaker thought that there might be an ad-|the brackets and other things which were against 
vantage in placing the turbine even in smaller | the turbine. “Mr. Parsons had, however, said later 
vessels, if they were of igh speed ; no doubt, for | that 2.3 lb. of coal were burnt per indicated horse- 
slow-speed craft there was not the same advantage | power ; that was not a very good performance, and 
to be got. ‘he could not understand why better speed and 
Lord Rosse here said that the small sizes could lower fuel economy should not have resulted. He 
not be used with advantage, as the ratio of windage | would ask if the steam cut the blades at all. 
was greater than with the larger sizes. Mr. Parsons, in reply to the discussion, said that 
Mr. Yarrow, in closing the discussion, said that | the velocity of steam at 600 ft. per second with one 
larger power gave greater advantage to the steam | turbine did not produce any wear at all on the 
turbine. He would like to know, therefore, where | blades, and he was confident they would last longer 
the line should be drawn. Was it at 100 horse-power | than a reciprocating engine. Superheating by 200 
or 200 horse-power? He concluded there would be deg. Fahr. was the highest he had tried, and, as a 
a difference between stationary engines and those | general rule, it might be said that the consumption 
used for marine purposes. The fem thought that fell 1 per cent. every 12 deg. Fahr. of superheat. 
the number of shaft brackets, and the inefficiency |He considered that information gained from the 





tank was exceedingly valuable, the Turbinia having 
been tested at the Admiralty tank, Gosport. There 
was, as Was stated, a film of oil round the shaft, so 
that there was no wear and tear. White metal was 
used. It was difficult to give the saving in space in 
the engine-room by the use of the turbine. In slow 
vessels there would, perhaps, be little gained ; but 
with faster craft the saving would be very large. 
In any case, however, there would be a reduction 
of weight by the use of the steam-turbine. He 
did not see any difficulty in plotting curves for 
showing the difference in efficiency between the 
steam-turbine and the reciprocating engine. The 
problem of slow vessels would be the most difficult 
to be solved, and they had not proposed to attack 
that first. In regard to stopping and starting, the 
Queen had pulled up very quickly, the turbine 
arrangement giving very great stopping and start- 
ing powers ; it was not so much speed astern that 
was required as stopping the ship quickly. The 

ropellers he used were not very mall in surface, 

ut approached the normal area, as they had wider 
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blades. Even if the efficiency of the turbine were | the condition considerably improved by having only 
not quite up to that of the ordinary machinery, the | one propeller. The reason for 150 lb. steam pres- 
etticiency of the engine was higher than that of the | sure only being used was the weight of the boiler, 
reciprocating engine, and there would be a gain. | which was considered of more importance than 
They had been testing the result of more than one |economy. In regard to going to larger sizes and 
propeller on the same shaft, as against one pro-/| slower craft, they were prepared to undertake a 
peller on the shaft; and in the Velox they found | vessel of 10,000 horse-power and not more than 10 





knots ; but they would rather have 10,000 horse- 
power and 20 knots. The brackets on the vessel 
were not such great obstructions as appeared to be 
thought. 

A vote of thanks was passed to the author of the 
paper. 

Dustin Harsour Works. 

An interesting paper—which our space will not 
allow us to reproduce—by Mr. J. P. Griffiths, on 
‘“*The Dublin Richer Works,” was next read. 

Colonel Swan spoke of the interesting nature of 
the work, pointing out the fact that blocks of con- 
crete of 350 tons were being handled here ; this 
was altogether exceptional. 

Mr. McIlwaine, of Belfast, said that the North 
Wall Extension of Dublin Harbour was one of the 
boldest and most successful schemes that had ever 
been brought forward. The pumping appliances 
at the graving dock were, however, too weak, and 
a new pump ought to be installed. The port of 
Dublin was, however, in advance of any other port 
in the kingdom in regard to the question of net 
tonnage ; but the objection to the use of the har- 
bour by shipowners was that the work of unload- 
ing and loading was carried on in too dilatory a 
manner ; they did not seem to get the ship away 
from the port. It might be the absence of room 
that accounted for this, and Belfast certainly had 
the advantage of the spread of ground; it was 
possible there to leave goods on the quay, and so 
get on with the work. He would advise that more 
room should be given in Dublin round the berths. 
In regard to the question of repairs, good work was 
done with despatch at moderate charges, Dublin 
being as favourable in that respect as any port in 
the kingdom. He would like to kuow whether 
Mr. Griffiths would improve the quay berths or 
spend money on the Pras 

Mr. Walter Scott also stated that the port of 
Dublin required further equipment. The difficulty 
arose not from the engineering, but the commercial 
point of view. The undertaking was under- 
capitalised. Engineers appreciated economy of 
despatch, but the authorities did not get the 
money. They had now an Act which enabled them 
to go ahead, and there was no engineering reason 
why Dublin should not advance in the same ratio 
as Belfast. 

Mr. Griffiths, in replying, acknowledged the 
necessity for more space around the.quays. The 
difficulty had been that the ground which had been 
recovered had been parted with in times past, and 
that restricted operations. Mr. Stoney, his pre- 
decessor, under whom he had served, would have 
widened the quays 100 ft., and the ground might 
then have been obtained for very little money 
indeed ; but now it ‘had become too valuable to 
purchase. As to docks, he held strong views that 
the property should be improved, and used for city 
trade. It was impossible to cart up from the quays 
without entailing great expense ; he would bring 
the cross-Channel trade into the open dock. 


ConcLtupING PROCEEDINGS. 


The sitting was brought to a close by votes of 
thanks to the several authorities in Dublin and 
others who contributed to the enjoyment and 
instruction of members. A vote was passed to 
the Lord-Lieutenant, the Lord Mayor of Dublin, 
the North Western Railway Company, and various 
other persons, for the manuer in which they had 
received the Institution. 


Steamer Trip 1In Dusiin Bay. 


During the afternoon a trip was made down 
Dublin Bay on board one of the London and North 
Western Kailway Company’s steamers, which had 
been placed at the disposal of the Dublin reception 
committee and their guests by the company. 
Although rain did not fall, the ‘afternoon was dull 
and cold, and the sea somewhat rough. 


InstiTuTION DINNER. 


On the evening of Friday, the 26th, the Irish 
meeting was brought to a close by the dinner of 
the Institution, given at the Rotunda, Mr. A. F. 
Yarrow presiding. On the whole, the meeting 
may be said to have been successful. The entire 
proceedings were carried out without mishap of 
any kind, under the superintendence of Mr. Dana, 
the secretary of the Institution. Unfortunately, 
the weather was generally unfavourable, especially 
in Dublin, where there was heavy rain for a con- 





siderable part of the time. 











46 


ENGINEERING. 


[JuLy 10, 1903. 








THE MANUFACTURE OF ARMOUR- 
PLATE BOLTS. 


Ir is only in accordance with the fitness of things 
that Messrs. Vickers, Sons, and Maxim, Limited, 
should make bolts for attaching armour-plates to 
ships as well as the plates and the ships, and a 
+p2cial department is equipped, at the River Don 
Works of the company at Sheftield, with specially 
designed tools of great ingenuity, whereby these 
bolts, with their washers and nuts, are made most 
economically as well as with great precision. The 
complete armour-plate bolt, as shown in the draw- 
ing of a standard bolt, reproduced in Figs. 1 and 2, 
is screwed at both ends, although at one end there 
sa square formed on it to receive the spanner for 
screwing it through the framework of the ship, and 
the teak backing into the back of the plate itself. 
Over the neck of the bolt there is next threaded a 
split washer, which fills up the hole left in the 
skin plating of the ship. Against this, again, 
comes a solid sleeve, with next a cup washer, in 
the recesses of which there is fitted an india-rubber 
washer, and against this is a flat steel washer 
for protecting the rubber when screwing up the 
final nut. . 

The steel of which these bolts are made arrives 
at the shop in the form of rolled bars from the roll- 
ing mills, cut into short lengths, and these are then 
passed through the sizing machine, in which the 
pieces are cut to dead lengths by means of a rotary 
milling tool, operating on each end of the bar simul- 
taneously. After going through a centering machine 
the bars pass to an end squaring machine, where 
the square by which the bolt is screwed into place 
is formed by means of milling cutters. The piece 
is next taken to a powerful geared lathe and there 
rough-turned ; one feature of these lathes is their 
great rigidity, in order that the speed of cutting 
may be exceptionally high. Separate lathes are 
used for finishing, and the screw-thread is worked 
by screw milling tools; there is a special attach- 
ment in the form of a chaser used in combination 
with the milling cutter to remove any slight tool 
marks which may have resulted from vibration of 
the cutter. The general result is a very satisfac- 
torily finished and uniform size of thread. 

The nuts are made in the usual way, with the 
assistance of a large number of lathes ; the cup- 
washers, to which we have referred, are formed in 
a special tool ; they are first stamped out of a flat 
plate by hydraulic dies to the hexagonal form, with 
a flange around the outside edge. In this rough 
form, they are put in the special lathe, where they 
are faced, and for this purpose the speed of the head- 
stock requires to be increased as the cutting tool 
travels towards the centre of the washer, so that 
the speed of cut can be maintained at a uniform 
rate, irrespective of the diameter or extent of the 
cut. This variable speed is secured by the driving- 
belt sliding on two cones on the countershaft. The 
hole is bored in the washer in the same way. The 
sides of the hexagon washer are milled also in a 
special machine, which works two of the washers 
simultaneously. Not only do the usual rotary 
milling cutters rotate, but so also does the work, 
the miller and the jog being mounted on head- 
stocks; and to suit the six sides of the washer the 
headstock with the cutters has a reciprocating as 
well as a rotary motion, the oscillation to and from 
the jog being accomplished by means of a cam and 
lever : the cam and the change-wheels for rotating 
the washer being milled, are, of course, operated in 
unison. The sleeves, again, are turned out of the 
solid bar, and the split washers for protecting the 
rubber are pressed from the bar into a semi- 
cylindrical form, planed on the edges. Several of 
them, clamped together, are turned and bored ; 
but it is not necessary to refer further to these 
tools. 

Two of the most interesting machines have been 
designed and built by Messrs. John Holroyd and 
Co., Limited, Milnrow, and of these we give illus- 
trations on pages 44 and 45. The first is a double 
12}-in. centre lathe, for turning and boring the 
hexagon washers. This machine consists of two inde- 

ndent double-geared headstocks, and right and 
eft-hand saddles, mounted upon a bed 165 ft. long, 
and arranged for surfacing and boring. The lathe 
has a strong double-geared headstock, the power of 
gearing being 27 to 1, with steel spindle running 
in parallel gun-metal bearings, the front neck being 
4 in. in diameter by 6 in. long. The spindle carries 
a single pulley 18 in. in diameter for a 4-in. belt, 
the variation of speed of spindle being effected 





automatically by connecting the feed-screw in the 
saddle with the arrangement already referred to, 
having two conical drums and moving belt, 
whereby constant cutting speed is obtained as the 
diameter of the work varies, thus effecting a great 
saving in time. The saddle is fitted with a com- 
pound rest and capstan, with provision for two tools 
—one for surfacing and the other for boring. The 
cross traverse feed is self-acting in both directions 
by the backshaft, with reversing motion, and alsoa 
knock-off in both directions. For surfacing an 
ordinary turning tool is used, and for boring a knife 
tool, the latter operating on the full thickness 
of the plate. A rack and pinion is provided for 
moving the saddle along the bed by hand. 

The feed arrangement consists of a backshaft 
which drives the reversing clutch, and, being put in 
gear with either one or the other of two bevel- 
wheels, reverses the rotation of the feed-screw; the 
bevel-wheel nearest to the saddle is keyed on a bush, 
on the other end of which is keyed the worm which 
drives the worm-wheel, and so rotates the feed-screw 
at the same time driving the large spur-wheel and 
pinion, the latter being keyed to the cross feed- 
screw and driving a spirally-grooved drum on which 
the wire rope is wound which operates the shipper 
on the countershaft, to accelerate the speed of the 
feed. The bracket which carries the reversing 
wheels is attached to the saddle, and between the 


i 
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two bevels is an idler wheel, so that the clutch 


keyed on to the backshaft either drives the worm | 


direct or through the idler wheel. In this way the 
rotation of the feed-screw is reversed. 

When boring, the catch comes into action and 
draws the lever with it, throwing the clutch out of 
gear. There are three rates of cross-feed by the 
belt cone, giving 15, 20, and 32 cuts per inch of 
travel, the cutting speed being about 20 ft. per 
minute. The special countershaft consists of two 
conical drums, which give a variation of speed of 
3 to 1, the power being transmitted from one to 
the other by a short endless belt passing between 
them, the driving cone being set up to the driven 
cone by means of a screw and wedges, operated by 
levers and cross-rods, chain-wheel and chain, from 
the floor by the operator. The short belt passes 
through the sliding shipper, traversed along the 
cone, taking the friction belt with it by means of 
the steel rope connected to the spiral drum. The 
lathe is stopped and started by moving the hand- 
lever, which grips or releases the belt. The driving 
cone makes 150 revolutions per minute. 

The work is carried by a faceplate, on which is 
bolted a hexagon block, being the size of the inside 
of the washer. Three clamps draw the washer on 
to the block, leaving the front surface clear for 
surfacing and boring. The net weight of lathe is 
6 tons 4 ewt. 

The other machine is a milling tool for hexagon 
washers, and is illustrated by Figs. 6and 7, page 45. 
This machine is specially designed for milling 
the flats and cutting off the raw edges of two 
hexagon washers at one time. 
from 4 in. to 12 in. across the flats, only one cam 
being necessary for all the sizes. The machine is 


of the circular milling-machine type, excepting | 
that the cutter headstock has a reciprocating | 
motion actuated by a special form of cam, which | 
causes the cutters to advance and retire auto- | 


matically as the washers revolve by the feed 
motion, and produce a true hexagon. The bed 
is ‘T-shaped, of strong box section, cast in one 
piece; the front portion carries the headstock for 


the work, the back portion, the cutter head, and | 


reciprocating slide. The work headstock is fitted 
with a steel spindle 3 in. in diameter in the body ; 


It takes washers | 


it has a conical front neck and parallel back neck 
running in gun-metal bearings, with means of 
|taking up all wear. The end of the spindle is 
| bored taper to receive the shank of the mandrel, 
and has a cross recess for driving the latter. The 
mandrel is held in position, and displaced, by a 
screw passing through the spindle, with a head at 
the back end. The outer end of the spindle is 
supported by a movable tail-stock ; the spindle and 
the work are fed by compound worm-gearing driven 
| by a back shaft. 

The cutter head consists of a strong box casting 
mounted upon, and sliding independently in, the 
| reciprocating slide upon the bed ; this slide receives 
| its motion from a cam, slotted link, and connecting- 
rod, the stroke of the slide being variable to suit 
various sized hexagons by an adjustable stud in the 
link. A camand cam bowl are kept in position by 
a powerfully weighted lever which is coupled to the 
‘under side of the reciprocating slide. The move- 
|ment of this slide is governed by the cam only, 
other adjustments to the head being made by 
| screw and hand-wheel at the front of the machine. 
|The cam, which is driven by compound worm- 
| gearing, makes six revolutions for one revolution 
of the work. 

The cutter spindle is of steel, 3in. in diameter in 
the body, has a conical front neck and parallel back 
neck, running in gun-metal bearings, with provi- 

















| sion for taking up all wear. The outer end of the 
spindle is supported by a movable tailstock. The 
spindle slide has horizontal screw adjustment for 
setting the cutters to the work. The driving is by 
a two-speed cone pulley, 18 in. and 15 in. in dia- 
meter for a 4-in. belt and double spur-gearing, 
having a ratio of 20 to 1. 

The feed motion is by a three-speed cone pulley 
on the second-motion shaft, driving a corresponding 
cone on a shaft passing through the bed, with 
change-wheels at the right-hand side of the ma- 
chine driving the back shaft. These shafts drive 
both the worm feed gear of the work headstock 
and the cam motion of the cutter-head. A clutch 
is provided for simultaneously disengaging both 
motions. Also a variable automatic knock-cff mo- 
tion is provided, which can be timed to knock-off 
either at one or any part of a second revolution. 
There are ten change wheels, rising from 20 to 60 
by fives, with an extra 40-tooth wheel ; the wheels 
being reversible, give 27 changes of feed to suit the 
different sized washers, the approximate rate of 
feed being #in. per minute. The countershaft makes 
400 revolutions per minute. The cutters cut at 
30 ft. per minute, the parting cutters being 6 in. 
in diameter, and the cutters for milling the hexagon 
about 4in. in diameter. The net weight of machine 
is 3 tons 12 ewt. 

The two washers are put back to back, with a dis- 
tance piece between, bearing on the surfaces which 
have been previously turned in the 12}-in. duplex 
‘lathe ; two cast-iron hexagon pieces, fitting the 
| washers on the inside, are keyed on the mandrel, 
the whole being screwed up against the shoulder on 
| the mandrel, so that when the mandrel revolves, the 
| washers are carried round by the hexagon pieces. 











THE HARRIS-ANDERSON WATER- 
SOFTENER. 

Iv these days of water-tube boilers it has become 
more than ever necessary to avoid using feed-water 
which contains any but the smallest quantity of lime 
or magnesia salts, and many appliances have been 
devised by means of which these objectionable com- 
pounds are extracted from the water before it is 
| pumped into the boiler. 
| As is well known, this purification or softening of the 
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water is generally effected by the addition to the water 
of lime and soda, either singly or together, as the case 
may be, and as the kind of water requires. 

The chief difficulty with water-softeners has always 
been, at any rate in the automatic machines, in pro- 
perly regulating the exact quantity of the reagents 
which have to be added, and it is the manner in which 
these quantities are regulated that constitutes the chief 
difference between the various water-softeners’ on the 
market. 

It is not a difficult matter to devise a machine which 
will work steadily with a definite and constant flow of 
water ; but when the flow of water varies, thetask atonce 
becomes more difficult, and of late years a good deal 
of attention has been devoted to producing water- 
softeners in which the flow of water is made to govern 
the supply of reagent in order that variations in the 
quantity of water passing may not affect the accuracy 
of the softening. 

As all small apertures and valves through which the 
reagent solutions may have to pass are apt in time to 
become choked up, any eats employing them 
is under the disadvantage that, although it may 
work accurately when first started, there is always 
the danger that it will, sooner or later, cease to measure 


is placed in the annular space round the distributor, 
the water from which passes through the pipe R 
| (Figs. 1, 2, and 3) to the solutioner N (Figs. 1, 2, and 
3). Thissmall pocket is shown in detail in Figs. 7, 8, 
and 9, page 52, and is there so clearly drawn as to 
require no special description. The solutioner, which 
receives the water from the small fixed compartment, 
is fed with solid carbonate of soda, which is placed in a 
cage contained at the top, as shown at T, Fig. 1. 
The water (b) taken from the fixed pocket of the distri- 
butor is made into soda solution of any desired strength 
by a very simple automatic arrangement independently 
both of the amount of water passing through the ap- 
paratus and the amount of solid reagent present. 
‘The solutioner contains no valves or moving parts, and 
requires no attention beyond the first adjustment. Its 
action can, perhaps, be better understood by reference 
to Figs. 10 and 11. It consists of four cylindrical 
vessels, which fit one within the other, as shown. The 
gauze wire container T, Fig. 2, into which the reagent 
is put, reaches down about 2 in. below the level of the 
scallop at the top of the cylinder N, Fig. 11. The 
water which comes from the fixed pocket in the distri- 
butor is led by a pipe R, Figs. 1, 2, and 3, into the 
space between the cylinders P and Q, Figs. 10 and 11. 





the quantity of reagent correctly, and so defeat the | 
whole object of the apparatus. It is to be preferred, | 
therefore, that all small pipes and valves through | 
which reagents pass should be done away with, and | 
also that water only, and not reagent solutions, should | 
be dealt with by any distributing arrangement. 

These principles have been kept in view in the 
Harris- Anderson softener, illustrations of which 
we give on page 52. In this apparatus the means 
employed both for dividing off appropriate fractions of 
the total water to make into reagents, and for the 
subsequent preparation and supply of the solution to 
the main body of the water, are of a simple kind, while 
the results obtained are accurate. The machine we 
illustrate is intended to work with quicklime and 
carbonate of soda, which are the most usually-adopted 
reagents. The apparatus can, however, be arranged to 
work with any other reagent. Figs. 1, 2, 3, and 12, 
page 52, show a general arrangement of one of these 
softeners which is now in operation at the Tynemouth 
Gas Company’s Works, and it may be said to consist 
essentially of six parts—viz., a distributor A, in which 
the total water is divided into three portions, which 
always bear the same proportion to one another, what- 
ever the quantity of water passing through the machine 
may be; a lime-tank C, in which one portion of the 
water is made into lime water; a lime stirrer D; an 
air-box B; a solution apparatus N, in which another 
small portion of the total water is made into solution of 
soda of the requisite strength ; and a treatment vessel 
G, in which the reaction takes place and the precipitate 
is removed. 

The distributor A is shown in detail in Figs. 4 
and 5, and consists of a turbine H, into the upper part 
of which the unsoftened feed-water is led, and from 
which it is discharged by the nozzles I into an annular 
trough formed between A and Al. As the turbine re- 
volves, the stream of water from each nozzle is delivered 
uniformly over the annular trough, the total water 
being thus evenly distributed over its surface. By 
means of pockets of appropriate size in the annular 
space, the total amount of water is divided into 
three: portions, which always bear the same pro- 
portion to one another, whatever may be the quantity 
of water passing through the machine. These are: 
(a) a portion variable at will, to be made into lime- 
water, and in most cases amounting to from 8 to 
15 per cent. of the total flow; (b) a much smaller 
portion, generally 1 per cent. of the total flow, which 
is made into soda solution ; and (c) the balance of the 
hard water, which is first utilised to agitate the mix- 
ture of lime and water in the tank C (Figs. 1, 2, and 3), 
and then passes into the mixing vessel G, to meet 
the reagents. 

The compartment in the annular trough, which re- 
ceives the water to be made into lime-water, is com- 
paratively large, and one of its sides is adjustable, 
SO ae the amount of lime-water can be varied at 
will. 

A detail of this adjustable slide L is shown at Fig. 6. 
It is supported on the outer edge of the distributor, as 
shown, and forms a kind of saddle-piece over one of 
the radial ribs M and F, Fig. 4, and can there- 
fore be moved circumferentially along the outer edge 
of the distributor. One of the radial pieces M and F 
reaches up to the top of A, Fig. 5, while the other one 
over which the slide L works is shortened. The slide 
L has a division L! in the middle, and it will be readily 
seen that when the slide is placed in the pocket P', the 
distance from the division L! to the fixed side of the 
pocket can be varied at will—i.e., within the limits of 
the compartment P!. From this compartment the 
water (a)-is carried by the pipe Q, Fig. 1, to 
the vertical pipe D in the lime-tank C, through 
which it passes, becoming saturated with lime 
in transit, and is discharged as lime- water into 


he water passes down this space and fills up the 
whole of the apparatus to the level of the scallop at 
the top of N, dissolving the reagent and forming a 
strong solution. The water which continues to flow 
down between the cylinders P and Q meets, at the 
bottom, the strong solution descending from the cage 
T, and carries it into the outlet space between N and 
O over the scallops at the top and by a spout to the 
mixing-vessel G. The outer space, therefore, between 
N and O contains a column of solution that is balanced 
by the column of water in the space between P 
and Q. This column of water must be longer than 
the column of solution, so that as the solution increases 
in strength the level of the water in the space between 
P and Q rises. When the overflowing solution attains 
a certain strength, water flows over the scallop at 
the top of cylinder P, passes down the space between 
O and P, mixes with the solution at the bottom of 
the outlet space, and prevents it from getting any 
stronger. Theamount of water flowing over this inner 
scallop automatically adjusts itself to keep the solu- 
tion at constant strength, which can be regulated to a 
nicety by the screw shown at S, which raises or lowers 
the cylinder P, thus increasing or diminishing the dif- 
ference between the head of water flowing over the 
scallop on N and that flowing over the scallop on P. 
So delicate is the adjustment possible that any required 
degree of strength can be given to the solution flowing 
over the scallop on N, and this strength will be main- 
tained so long as the reagent lasts, no matter what the 
variation may be in the quantity of water flowing 
through the solutioner, while the apparatus requires no 
attention whatever, except the occasional addition of 
reagent to the gauze basket. In this way the machine 
supplies to the water, automatically and continuously, 
the exact amount of reagent required, whatever be the 
actual quantity of water passing, which is of special im- 
portance when the demand is variable. Thus, the 
softener makes two different fractions of water into 
lime-water and soda solution, each being of definite 
strength. 

In order to maintain the lime-water in a saturated 
condition, it is essential that the mixture of lime and 
water should be well agitated, and for this purpose an 
ingenious arrangement is provided. The lime-tank is 
of moderate depth, and is provided at the bottom with 
a directing cone and sludge cock. It is also provided 
with two cones of the peculiar construction shown at 
V and V', Fig. 2, which divide it into a central cham- 
ber, in which the agitation takes place, and an outer 
chamber, in which the lime-water can settle. 

Vertically in the centre of this vessel is placed the 
pipe D, which is made up of three pipes of different 
diameters. The water from the adjustable pocket in 
the distributor is led by the pipe Q into the top of D; 
it then passes down the space hedstees the large pipe 
and the intermediate one, rises up between the latter 
and the inner smaller pipe, from which it enters the 
lime-tank C. The intermediate pipe W is connected 
by means of a small pipe K to the blowing-box B, 

igs. 1,2, and 3. To the top of this box three pipes 
are connected ; one is a stand-pipe B' with a funnel- 
shaped top, into which the main portion of the water 
from the distributor is led. This pipe passes inside 
nearly to the bottom of the box, as shown. The second 
pipe entering the box, and shown at J, is a syphon 
pipe, and passes down inside the box to the same depth 
as the stand-pipe, and its larger limb —a7 into 
the mixing space of the treatment vessel G. The 
third pipe in the box B is an air-pipe, and is shown at 
K (Figs. 1 and 2),. It rises from the top of the 
box, and is carried up, and is connected to the inter- 
mediate pipe W. 

The action of this arrangement is as follows :—The 
charge of lime is slaked and introduced into the lime- 
tank, which is then filled with water up to the level of 





the mixing space of the treatment vessel G. There 
is also a small pocket, not variable in size, which | 


the spout. As the softener works, the main portion of 
the water (c) from the distributor flows into the funnel 


top of the stand-pipe B' in the blowing-box B. The 
water flows down this pipe, seals it at the bottom, and 
then, se, the pipe, puts the air inthe box B under 
pressure. The air is then driven over through the air- 
pipe K, down the intermediate pipe W, and, being pre- 
vented from escaping outwards by the water seal 
which exists in D, itis driven into the bottom of the 
lime-tank by the small central pipe X, and bubbles up 
through the lime and water, which are thereby vio- 
lently agitated and made to circulate up the inner 
cone V of the shield V'. This blowing continues 
until the air is displaced from the box B, after which 
the water rises in the pipes, and as soon as it reaches 
the bend of the syphon J, the latter comes into opera- 
tion and draws out the water from the box, at the same 
time drawing in a fresh supply of air by the stand-pipe 
B'. When the box is again filled with air, the blowing 
recommences. 

Meanwhile the portion of water that has to be made 
into lime-water has been flowing continually into the 
lime-tank by the same pipe (X) as the air. The lime- 
water thus made passes under the lower edge of the 
shield V', rises up between the shield and the outer 
casing C, and passes through a spout into the treat- 
ment vessel G, where it acts upon the hard water. 

The advantage of this system is that in no case does 
anything but water through a pipe; the reagent 
solutions, when made, are conducted to the desired 
point by wide spouts, and the avoidance of all narrow 
spaces is a very great advantage. 

The mixing-vessel G is provided with three internal 
concentric cylinders Y, Y', and Z, Fig. 1, and the 
water and reagents enter the space between the outer 
shell and the first internal cylinder Y, and the mixture 
is then circulated in this space by giving a tangential 
direction to the end of the syphon pipe, shown at Z}. 

If it is found desirable to warm the water under 
treatment, a steam heater can be placed in the mixing 
space, and this will further assist the circulation. The 
water descends in the first space, rises in the next, 
descends in the third, and finally rising in the central 
cylinder, is passed through a filter, i discharged by 
a pipe carried through the outer shell and the first 
internal i to the inner one of all. Sludge cocks 
are provided for removing the deposit from the spaces. 
The whole of the vessel is open above, and is readily 
accessible, all the devices described being arranged so 
as not to interfere with free inspection of the appa- 
ratus. The — arrangement of the pipes W and 
X, Fig. 1, is adopted in order to prevent the sucking 
back of the mixture of lime and water into the air-pi 
W, which would otherwise take place each time the 
syphon J acts, and would tend in time to block up 
the air-pipe W by the accumulation of small deposits 
of lime on its inner surface. 

The illustration Fig. 12 is taken from a photograph 
of an installation now at work at the Tynemouth Gas 
Company’s works, Tynemouth, where it has been in 
operation for some time, and has, we understand, given 
every satisfaction. The water is not of good quality, 
and has an average hardness of about 36 deg. It is 
readily softened to 6 deg., and can, of course, be taken 
lower if desired. Another advantage of this system is 
the ease with which the quantities of reagents can be 
altered if the water should vary; the quantity of lime- 
water and the strength of the soda solution can be very 
quickly and conveniently readjusted. The apparatus 
is made by the Harris Patent Feed-Water Filter Com- 
pany, Limited, 73, Queen Victoria-street, London, E.C. 





Tur Mersry.—The Mersey Docks and Harbour Board 
reports that its revenue for the year ending July 1, 1903, 
was 1,258,172/. This total exhibits an increase of 34,2307, 
as compared with 1901-2. The tonnage movement of the 
Mersey in 1902-3 was 29,075,502 tons, showing an increase 
of 2,458,892 tons as compared with 1901-2, 





RuopestAn GOLD-Min1ng.—Colonel Heyman, president 
of the Bulawayo Chamber of Mines, states that gold is 
now being exported from Rhodesia to the annual value of 
750,000/. Thegold i yng in 1902 amounted to201,0790z., 
as compared with 180,8880z. in1901. Thequantity of quartz 
crushed last year was much ter, having been 356,718 
tons, as compared with 248,092 tons in 1901. The avail- 
able pamgies power has been increased, and lower grade 
ores have been made to pay. Colonel Heyman anticipates 
that next year will see a ews advance in Rhodesian gold- 
mining. The West Nicholson mines, with 60 stamps, the 
Sabrina mines, with 40 stamps, the Panhalanga mines, 
with 40 stamps, and the Ayrshire mines, with 60 stamps, 
will all be producing in 1904. The cost of working is 
higher in Rhodesia than on the Rand. Men are paid 

to 30s. per shift, and cannot live on less. Colonel Heyman 
considers that railway rates should be materially reduced, 
and that a railway should be constructed to the Victoria 
district, the granary of Rhodesia. As regards labour, 
Colonel Heyman states that the Portuguese Government 
is doing its best to prevent the Shangaas from coming to 
Rhodesia. There is little hope at present of a supply of 
labour from Central Africa, and not more than 12 per cent. 
of the native labour employed in Rhodesian mines is drawn 
from local supplies. ere are at present 1050 stamps on 
order for Rhodesia, but they cannot be erected unless a 





better supply of native labour is assured, 
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A TOOL-GRINDING ATTACHMENT. 


WE illustrate on this page a grindstone attachment 
now being introduced by Mr. George Addy, of the 
Waverley Works, Sheffield, and intended to facilitate 
the accurate grinding of tools to definite angles. The 
device consists, as shown by our engraving, of a 
slide-rest swivelling about a spindle resting in two eyes 
bolted in the grindstone trough. The spindle in ques- 
tion is hollow, and is provided inside with a screw and 
nut, the latter communicating through a slot with the 
slide-rest, so that this rest can be traversed across the 
face of the grindstone by turning the screw by the 
handle shown at the back of the trough. Provision is 
made, it will be seen, for clamping the spindle firmly 
once the rest has been tilted to the proper angle. 








THE STEAM TURBINE. 


The Steam-Turbine and its Application to the Propulsion 
of Vessels.* 

By the Hon. C. A. Parsons, M.A., F.R.S., Member 

of Council. 

In the year 1884 the first compound steam-turbine 
engine was built by the writer, and applied to the driving 
of a dynamo with satisfactory results, and after some 
years of useful work it was presented to the South Ken- 
sington Museum. This engine developed 10 horse-power 
at a working speed of 18,000 revolutions per minute, and 
was directly coupled to the dynamo. 

Larger and more economical turbines were successfully 
constructed, and in 1888 the first condensing turbine 
engine was designed ; but owing to various difficulties, 
such a turbine was not constructed till 1892, when it was 
tested by Professor Ewing, F.R.S., in view of weal - 

sal to use steam-turbines for the lighting of Cambridge. 
This engine was of 200 horse-power, at a working - 
of 4800 revolutions per minute, and consumed 27 Ib. of 
steam per kilowatt hour, which is equivalent to about 
16 1b. of steam per indicated horse-power per hour. 

In recent years turbines for driving alternators and 
dynamos have been built in England and on the Continent 
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under our P pragpenie aggregating upwards of 250,000 horse- 
i 


,ower, and in sizes up to 5000 horse-power, and the results 
ave been most gratifying. 

Consumptions of steam as low as 15.8 lb. per kilowatt, or 
about 9.8 1b. per indicated horse-power per hour, have been 
recorded when using steam at 142 Ib. pressure delivered 
to the engine at 250 deg. Cent. Further, the plants now on 
order in England and on the Continent comprise many 
units of upwards of 9000 borse-power. The result of 
Professor Ewing’s test in 1892 impressed the minds of 
those interested with the conviction that the steam-turbine 
would probably, in the near future, supersede the recipro- 
cating engine in certain fields of work, and, among them, 
for the propulsion of ships. 

Two years later, January 1894, a pioneer syndicate—the 
Marine Steam-Turbine Company, Limited—was formed, 
the chief members being the Ear! of Rosse, C. J. Leyland, 
George Clayton, Norman C. Cookson, H. C. Harvey, 
John B. Simpson, A. A. C. Swinton, G. G. Stoney, and 
the writer. 

The Turbinia, the first vessel fitted with the steam- 
turbine, was constructed at Wallsend-on-Tyne. he 


* Paper read before the Institution of Naval Architects, 
June 26, 1903, 
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first preliminary trial made on November 14, 1894, and 
during the two succeeding years many alterations and 
thirty-one trials were made. A single compound turbine 
engine of the radial type was first fitted, which drove one 
shaft. Seven different arrangements of propellers were 
tested, commencing with a two-bladed propeller of 30 in. 
in diameter, and 27 in. pitch, which gave the excessive 
slip of 48.8 percent. ; a four-bladed propeller gave similar 
and unsatisfactory results. Multiple propellers were 
next tried, set about three diameters apart on the shaft. 
The most favourable results were obtained from a set 
consisting of 20 in., 22 in., 22 in. pitch respectively, and 
one pitch ratio; these brought the mean slip down to 
37.5 per cent., the revolutions being 1780, and the speed 
19} knots. 

Nine different sets of propellers in all were tested, and 
the results compared with the power registered by a 


transmission dynamometer showed in every case a very | 


low propeller efficiency. The original turbine engine wa; 
removed, and replaced by three separate turbines—high, 
intermediate, and low-pressure—each driving ashaft. The 
trials commenced again in February 1896, with three pro- 
pellers of 18 in. in diameter, and one pitch ratio on each 
shaft, making nine in all, which gave favourable results. 
Several sets were then tried; nine propellers of 24 in. 
pitch and 18 in. in diameter were eventually adopted as 
apparently giving the best results, though some recent 
experiments have shown single propellers on each shaft 
to be preferable, as eikenatnatle explained. The divi- 
sion of the turbine, thereby a) a em one-third of the 
total power on to each of the — afts at once, gave 
a great increase of propeller efficiency and speed, an 
approximate estimate ae 
power was about doubled by the change, so that speeds 
up to 32 knots were obtained. The vessel was in April 

aced in the hands of Professor Ewing, F.R.S., and 


is report in full is printed as an appendix to this paper, | 


and from it the following condensed description has been 
taken, viz. :— 

The Turbinia is 100 ft. in length, 9 ft. beam, and has a 
displacement under trial conditions of 444 tons. She has 
three screw shafts, each of which is driven by a Parsons 
steam-turbine of the parallel-fiow type, the general course 
of the steam Shecush then being parallel to the axis ; 
each turbine consists of truly bored cylindrical case, with 
numerous rows of inwardly-projecting guide-blades 
attached to its inner surface, which almost touch a light | 
steel drum mounted on the shaft, and running in bearings | 
at each end of the case ; on this drum are attached rows | 
of moving blades complementary to those on the case, and | 
projecting outwardly, and nearly touching the case. The | 
steam enters at the forward end, and, passing from ring 
to ring of blades, is first projected by the guide-ring blades 
on to the moving blades; then it reacts back on to the 
succeeding row of guide-blades, then thrown forward 
again on to the second row of guide-blades, and so on 
throughout the series. As it from ring to ring it 


falls in pressure and expands, and to meet this expansion 
the blades are occa in height in steps at succeeding 


that the propulsive horse- | 


piston. The steam presses aft on an annular part of the 
drum at the same time as it presses on the blades, and 
— of these pressures equals the thrust of the pro- 
peller. 

To meet any unbalanced thrust, such as is set up when 
steam is turned on or off suddenly, and to maintain the 
true longitudinal alignment of the motors, a thrust-block 
is provided at the forward end of the casing. The three 
turbines are similar in general design, and form a com- 
pound series, consisting of the high-pressure, the inter- 
mediate, and the low-pressure turbine, through which 
the steam flows and exhausts directly into the condenser. 
Forward of the low-pressure turbine, and coupled in line 
with it, is the reversing-turbine, which exhausts directly 
to the condenser. To prevent ingress of air where the 
shafts enter the casings, the metallic packings are made 
in lantern form, in which a steam pressure is maintained 
at about atmospheric pressure by small regulating and 
reducing-valves. 

The bearings of the turbines are formed of gun-metal 
bushes surrounded by three eccentric loosely-fitting tubes ; 
in the interstices between the tubes the oil-film forms a 
cushion and damps vibration. All the main bearings are 
under oil pressure, and sufficient open spaces are pro- 
vided to ensure that no oil can enter through the shaft- 
| bearings into the turbines. The fan for forcing the boiler 
is mounted on a prolongation of the reversing turbine- 
shaft. The exhaust-pipe is of unusual sectional area, and 
is calculated for a ratio of expansion of about two hun- 
dredfold in the turbines. The condenser has a cooling 
surface of 4200 sq. ft., and the circulation of water is 
| maintained by hin scoops, by which the direction of 

flow can be reversed to clean out any obstruction of the 
tubes, which are ,;5; in. in internal diameter; and an 
auxiliary circulating arrangement is provided to maintain 
| the circulation when the vessel is at rest. 
| The boiler is a double-ended one, and has a heating 
| Surface of 1100 sq. ft., and 42 sq. ft. of grate surface ; is 
| of the straight-tube type, the tubes being 4 in. in internal 
| diameter, and ;4 in. in thickness; two return water-tu 
of 7in. in diameter at each end connect the top drum 
with the water-pockets. The diameter of the top drum 
is 34in., and sufficient to enable a tube to be drawn and 
replaced by a workman in the top drum. The weight of 
the turbine engines is 3 tons 13 cwt. 





| 


Tons. 


Total weight of machinery, boiler, screws, 
shafting, tanks, &c. .. As ia 

Weight of hull complete 

Coal and water ... ies 


ie | 
Seat; 
Total displacement 444 


The exhaustive report of Professor Ewing, as previously 
mentioned, is prin as an appendix to this paper, and 
it suffices here to state that numerous feed-water mea- 
surements were made at speeds ranging from 8 knots to 
31 knots, that the total feed-water for all purposes at 
31 knots was 30 1b. per propulsive horse - power, and 
that the horse-power was derived from model experiments 





rings, the blades at the exhaust end being much taller 
than those in the initial rows. 
The turbine shaft is rigidly coupled to the screw shaft, 


and the thrust of the a yr is steam-borne by the | 
e 


following arrangement :—The steam entering an annular 
space at the forward end of the drum presses aft on the 
blades. Forward of the entry the drum is suitably re- 


duced in size, and is ground so as to form, with the solid | 


brass rings attached to the case, a steam-tight rotating- 


carried out on the lines of the late Mr. W. Froude, with 
| extreme accuracy. Also that the mean of two runs on 
the measured mile showed a speed of 32.76 knots, which 
| was exceeded a few months later, when a speed of about 
| 34 knots was maintained from Spithead to Southampton 
| Water. 

In May last, trials were made with one propeller on 


|each shaft, instead of three on each shaft. A series 0 
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have been, it may be stated, as an illustration, that the 
actual gyroscopic forces on the bearings of the Cobra’s 
engines, when making 1100 revolutions at 34 knots and in 
the heaviest and shortest sea, could not exceed one-half 
of the normal weight on these bearings; and at the speed of 
18 knots, which was never exceeded on her ill-fated voyage, 
the gyroscopic forces thrown on the hull could not exceed 
those produced by one person in walking about the deck. 

More could be said.as to the absence of reciprocating 
forces to shake the structure of the hull, but this seems 
unnecessary ; and we pass on to consider the first - 
senger vessel to be propelled by steam turbines—the King 
Edward, built in the spring of 1901 by Messrs. W. Denny 
and Brothers, of Dumbarton, and engined by the Par- 
sons Marine Steam Turbine Company, Limited, to the 
order of Captain John Williamson, of Glasgow. She is 
250 ft. in length and 30 ft. beam, and about 6 ft. draught 
of water. The turbines are similar in construction to 
those of the Turbinia, and consist of three turbines—one 
high-pressure, driving the centre shaft, and two low-pres- 
sures, working in parallel, driving the side shafts; in the 
exhaust casing of each of the low-pressure turbines is 
placed the reversing turbine. On the centre shaft is one 
propeller 57 in. in diameter, and on each of the side shafts 
are two gpa of 40in. diameter and about 9 ft. 
apart. hen manceuvring, steam is admitted by valves 
directly into the low-pressure, or, alternatively, to the 
reversing turbine for going ahead or astern on either 
side of the vessel, the centre shaft and turbine meantime 
remaining idle ; when the main stop-valve is opened to 
the high-pressure turbine, all the turbines go ahead. The 
auxiliary machinery is of the usual type, and needs no 
special mention beyond that the air-pumps are worked 
by worm-wheels from the low-pressure turbine shafts. 
The boiler is of the usual return-tube and double-ended 
type, and 150 lb. working pressure. 

he trial of the King Edward was made on June 26, 
1901, on the Clyde, and on the Skelmorlie mile a mean 
speed of 20.48 knots was recorded, the revolutions of the 
centre shaft being 505 and the side shafts 755. 

The indicated horse-power was estimated to be 3500 
from model experiments in the tank at Dumbarton. The 
average sea-s on the run of about 160 miles to Camp- 
beltown and back in 1901 season was 19 knots, and the 
average coal consumption, including lighting-up, &c., was 
18 tons per day, or 1 8 lb. per equivalent indicated horse- 

power hour. The results of speed and coal consumption 

ave been stated by Messrs. Denny to be more favourable 
than those that could have been obtained from a similar 
vessel with triple-expansion reciprocating engines. 

An interesting statement has been made by Mr. James 
Denny to the effect that if the King Edward had been 
fitted with balanced twin triple-expansion engines of the 
most improved type, and of such size as would consume 
all the steam the existing boiler could make, the best 
speed that they could possibl expect would be 19.7 
knots, as against the 205 knots actually attained by the 
King Edward. The difference between 19.7 knots and 
204 knots corresponds to a gain in indicated horse-power 
in favour of the turbine steamer of 20 per cent. The 
performance of the vessel during the seasons of 1901 
and 1902 has been most satisfactory, no hitch or trouble 
having been experienced from the machinery. 

In 1902 the second turbine passenger vessel, the Queen 
Alexandra, was built by Messrs. W. Denny and Brothers 
for Captain John Williamson, and engined by the Parsons 
Marine Steam Turbine Company, Limited. Her dimen- 
sions are 270 ft. in length, 32 ft. beam, and about 6 ft. 6 in. 
draught. Her machinery is similar to, but more powerful 
than, that of the King Edward. A change was also made 
in the working of the air-pumps from the circulating 
engines inateodl of from the turbines. 

The Queen Alexandra had a slightly larger boiler than 
the King Edward, but the steam pressure is the same— 
viz., 150 1b. The Queen Alexandra attained on trial a 
mean speed of 21.43 knots ; the revolutions of the centre 
shaft were 750, and of the side shafts 1090. The indi- 
cated horse-power, taken from Messrs. Denny’s tank 
experiments, was estimated to be 4400, and the consump- 
tion of steam was under 15 lb. per indicated horse-power. 
In the spring of this year the tandem side propellers were 
replaced by single propellers of larger diameter and some- 
what finer pitch, which has had a beneficial result in 
greater smoothness of motion, and a slight improvement 
in the speed and coal consumption. The success of these 
two Clyde vessels has led to the adaption of turbines for 
the latest addition to the Dover-Calais and the New- 
haven-Dieppe service, and these fine vessels constitute a 
very important step in advance for marine steam turbine 
machinery. 

The Dover-Calais boat Queen, for the South Eastern 
and Chatham Railway Company, is 310 ft. in length, 40 ft. 
beam, and 25 ft. depth. ne machinery is designed for 
8000 indicated horse-power on service (see page 49). The 
trial of the Queen took place on the 12th of this month, 
on the Skelmorlie mile, when the mean speed of 21.73 
knots was easily attained, which was considerably over 
the speed guaranteed by Messrs. W. Denny and Brothers. 
When steaming continuously «stern, the mean speed of 
12.95 knots was easily obtained. Stopping and startin 
trials were also carried out, and the vessel, from a cto | 
of slightly over 19 knots, was brought to a dead stop in 
1 minute 7 seconds, and she travelled during this time 
130 fathoms, or two-and-a-half times herown length. The 
Newhaven-Dieppe boat, for the London, Brighton and 
South Coast Railway, is 280 ft. in length, 34 ft. beam, 
and 22 ft. in depth. This vessel was launched on the 13th 
of this month, and it is to be expected that she will be 
ready for her trials in a few weeks. 

Three yachts have lately been fitted with steam tur- 
bines. he largest is the Lorena, built by Messrs. 
Ramage and Ferguson, Limited, of Leith, to the order of 
Mr. A. L. Barber, of New York, and to the designs of 








Messrs. Cox and King, of London, This vessel is 253 ft. 
in length on water-line, 33.3 ft. beam, and about 18 ft. 
draught of water. The turbines are similar to those of 
the King Edward and Queen Alexandra, but somewhat 
larger, and designed for a speed of vessel of 16 knots. 
She is fitted with four single-ended Scotch boilers of 180 lb. 
pressure, with a total heating surface of 8560 square feet, 
and grate surface of 217 square feet, with Howden’s forced 
draught. The adoption of turbines instead of recipro- 
cating engines, as originally contemplated, permitted of 
a considerable increase of the saloon accommodation, 
besides saving 70 tons in the weight of the machinery. 

The Lorena’s trial took place in Aberlady Bay, in the 
Firth of Forth, on May 16, and, after several runs over 
the measured mile, the mean speed attained was 18.02 
knots. The number of revolutions on the centre shaft 
was 550, and of the side shafts 700. The machinery was 
kept running at full speed for over five hours, and worked 
with the utmost smoothness. From observations taken 
on the trial, it was found that she will be very economical 
in coal consumption, and further trials of coal and water 
consumption are contemplated previous to her leaving for 
New York. The above full-speed trial was run with the 
vessel in normal cruising conditions at sea with about 
240 tons of coal on board, or about half bunkers. 

The steam yacht Emerald, built by Messrs. Alex. 
Stephen and Sons, Limited, of Glasgow, to the order of 
Sir Christopher Furness, M.P., has been the first vessel 
propelled by turbines to cross the Atlantic. Her dimen- 
sions are: Length, 198 ft. ; beam, 28 ft. 7 in.; and dis- 
placement about 900 tons. Her turbine machinery is also 
similar to that of the two Clyde vessels, and she has one 
Scotch boiler with Howden’s forced draught. She is fitted 
with one propeller on each shaft. She attained a mean 
8 of 15 knots on trial. The smoothness of running of 
the machinery and propellers is a noticeable feature. In 
crossing the Atlantic at the end of April she experienced 
very severe weather and head winds, but the propellers 
never raced, and the machinery worked admirably and 
without the slightest hitch. 

The turbine yacht Tarantula, built by Messrs. Yarrow 
for the late Colonel McCalmont, is similar in dimensions 
to a British first-class to o-boat, but of heavier scant- 
lings. Her turbine machinery is similar to that of the 
Turbinia, but she has in addition a cruising turbine to 
increase the economy at speeds up to 15 knots. On trial, 
she reached a mean speed of 25.36 knots on a displace- 
ment of 150 tons. This speed could probably have been 
increased by the substitution of single instead of tandem 
propellers, but she passed out of our hands before the 
probable benefit of such a change had been ascertained. 

The Velox, a torpedo-boat destroyer built by Messrs. 
Hawthorn, Leslie, and Co., to the order of the Par- 
sons Marine Steam Turbine Company, Limited, and 
recently purchased by the British Admiralty, is fitted 
with machinery of the same power as that in the Viper, 
and, on emergency, capable of developing upwards of 
10,000 indicated horse-power. A noticeable feature in 
this vessel is that two triple-expansion reciprocating 
engines are fitted, of 150 indicated horse-power each, con- 
nected by detachable claw couplings to the low-pressure 
turbine shafts. At cruising speeds up to 13 knots, steam, 
after working these engines, exhausts into the turbines, 
where its expansion is completed before ing to the 
condensers. The displacement when fully laden on trials 
was 440 tons. The consumption of coal at 27 knots 
worked out at 2.501 lb. per indicated horse-power, and 
at 11} knots 84 cwt. per hour, At a speed of 31 knots, 
the estimated consumption would be about 2.3 lbs. per 
indicated horse-power. 

The turbine machinery on order for the Eden torpedo- 
boat destroyer, of 7,000 indicated horse-power, and 
254 knots — and for the Amethyst, third-class cruiser, 
of 9800 indicated horse-power, and 21} knots speed, is 
similar, in general design and arrangement, to the engines 
of the passenger vessels previously descri But, in 
view of the great variation in horse-power uired in 
modern war vessels, two additional cruising turbines are 
permanently coupled to the shafts of the main low-pres- 
sure turbines. When working at reduced power, the 
steam from the boilers passes through the cruising tur- 
bines in series, and thence to the main turbines; by this 
means a high ratio of expansion of the steam at all the 
lower fides is obtained, and the loss by throttling of the 
steam avoided ; suitable by-passes and admission valves 
being provided to the successive turbines on the down 
grade of the expansion curve. : admitting 
steam to the second stage of the expansion in the main 
high-pressure turbine provides means for developing an 
abnormal power when required, without a material loss 
of efticiency under such circumstances. 

The very slow progress of the marine steam turbine at 
a time when the turbine was making rapid strides on 
land may seem somewhat remarkable, but it has been due 
to causes sufficiently obvious to all who have given atten- 
tion to the subject. The Turbine Company, in 1897, 

rected their special and almost exclusive attention to the 
introduction of the turbine in destroyers as the most 
suitable and favourable application among all classes of 
vessels. Their efforts met with remarkable success in the 
direction of increased s and diminished vibration, 
and immunity from breakdown, and good economy at the 
higher rates of speeds, but the very great delays and the 
immense difficulties and expense in carrying through such 
contracts, incidental to the introduction of a new class of 
machinery, and concluding by the total loss of the only 
two sets of machinery made at this period (other than the 
original Turbinia), had a very detrimental effect on the 
introduction of turbine machinery generally. 


To-day, after ed yore of unremitting work by a highly- 


skilled and devoted staff, and the expenditure of much 
money by the company, there is no turbine-propelled 
vessel actually in commission in H.M. service, though two 





turbine vessels are building, and one nearly completed 
vessel—the Velox—is being purc for the Service. 
Both the Viper and Cobra were unfortunately. lost before 
substantial practical experience in commission had been 
obtained. uring and after the occurrence of these 
events, the Turbine Company directed their attention to 
the important application of their system to vessels of 
moderate speeds, and their efforts in this direction have 
met with much encouragement and great success. The 
names of Captain John Williamson, the managing owner, 
and Messrs. Seer. the builders, will ever be associated 
with the King Edward, the first passenger vessel to be 
propelled by steam turbines. The vessels, King Edward, 
— Alexandra, The Queen, and the yachts Lorena, 

merald, Tarantula, are now in commission, and have 
given entire satisfaction to the owners and the public. 

The engining of larger vessels and liners is not a very 
long step beyond what has already been proved to be 
successful. The experience with the marine turbine up to 
10,000 horse-power in ships of fast as well as moderate 
a has tended to justify the anticipation a by 
theory, that the larger the engines the more favourable 
will be the results as compared with reciprocating engines. 
The saving of weight, cost, space, attendance, and upkeep 
will become still more marked with turbine engines of 
above 10,000 and up to 60,000 horse-power, for which 
designs have been prepared, 


(Zo be continued.) 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The market continued 
steady last Thursday, but business was almost at a stand- 
still. In the forenoon the transactions aggregated 1000 
tons of Cleveland warrants, which changed hands at 
46s. 11d. cash per ton and 47s. 0d. one month. There 
was but little change in the afternoon in the condition of 
the market. The prices of Cleveland iron were steady 
at 46s. 11d. cash and 47s. 04d. one month, with closing 
buyers 4d. per ton under the forenoon quotations. Scotch 
warrants were idle and firm at 52s. 44d. cash buyers, and 
the turnover was about 5000 tons. The settlement prices 
were :—Scotch, 52s. 3d. ; Cleveland, 46s. 104d. ; hematite 
iron, 57s. per ton. The market was dull and lifeless 
in the forenoon on Friday. There were no cash 
transactions in Cleveland iron; but 1500 tons were 
done at 46s. 104d. and 46s. 8}d. twenty-four days. 
Buyers at the close were quoted 34d. per ton down from 
Thursday. A further fall of 2d. per ton in the price of 
Cleveland iron took place in the afternoon, when the 
market was again flat and comparatively idle. At the 
close cash buyers were quoted at 46s. 54d., and hematite 
iron was also flat and lower in price, and the settlement 

uotations were :—52s. 3d., 46s. 74d., and 56s. 9d. per ton. 

m Monday the market continued quiet and featureless. 
In the forenoon a small business of 1500 tons was done, 
Cleveland warrants changing hands at 46s. 5d. cash, and 
hematite iron at 56s. 6d. cash—both of them 1d. per ton 
under Friday’s closing prices. There was no improvement 
in the condition of the market in the afternoon. Only 
Cleveland warrants were dealt in, but the turnover did 
not exceed 1500 tons, and the price was unaltered at 
46s. 5d. per ton cash, and the settlement prices were :— 
52s. 7 + ag 46s. 6d., and 56s. 6d. per ton. Idleness 
was again the rule of the market on Tuesday fore- 
noon, business being limited to one lot of Cleveland 
warrants, which changed hands at 46s. 8d. twenty- 
eight days, with closing buyers at 46s. 6d., or 1d. 
above Monday’s close. tch and hematite iron were 
quoted eT at 52s. 6d. and 57s. 5d.. closing cash 
buyers. Very little change took place in the afternoon. 
The past week’s exports of pig iron amounted to 6412 
tons, as compared with 8870 tons in the corresponding 
week of last year. The tone remained quiet and feature- 
less in the forenoon market. Cleveland warrants were 
steady at 46s. 7d. six days, and 46s. 94d. one month. 
Hematite iron was unchanged, and the turnover amounted 
to 3000 tons. The market was flat in the afternoon, and 
the prices of Cleveland warrants declined 24d. per ton 
to 46s. 5d. cash. The settlement prices were :—52s. 44d., 
46s. 74d., and 56s. i per ton. The following are prices 
of makers’ iron No. 1:—Clyde and Calder, 63s. per 
ton; Gartsherrie, 63s. 6d.; Summerlee, 67s. 6d.; g- 
loan, 70s. 6d.; Coltness, 72s. 6d.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 62s. 6d.; 
Shotts (shipped at Leith) and Carron (shipped at Grangc- 
mouth), 67s. per ton each. The pig-iron market during 
the week showed on certain days an improving tendency 
through the splendid shipments from Middlesbrough, 
and the growing belief that even without American sup- 
port the demand for pig iron locally and from the Con- 
tinent was quite sufficient to account just now at any 
rate, for the production both in Middlesbrough and in 
Scotland. Under ordinary conditions it would not have 
been surprising had speculation been attracted to the 
article ; but in spite of the strong statistical position of 
the pig-iron market, the easy tendency of manufactured 
iron and steel has prevented outsiders from entering the 
market. In view of the approaching holidays, it is un- 
likely that any movement of consequence in prices 
will be seen for a few weeks. All reports point to the 
present scarcity of pig iron continuing in producing dis- 
tricts for the next two months. 

Scotch Steel Trade.—The position of the steel trade is 
maintained. Inquiry continues fairly good, and there is 
a considerable amount of business passing, particularly for 
sectional material. Prices have not sauna, but, on 
the other hand, they have not gone back. 

Sulphate of Ammonia.—This commodity keeps firm at 
from 12/, 17s. 6d. to 132. per ton for prompt delivery 
Glasgow and Leith. The shipments for the year amount 
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to 77,439 tons, in comparison with 83,769 tons for the 
corresponding period of last year—a decrease of 6330 tons. 
Last week’s shipments of sulphate from Leith were 193 
tons. 


Coal Trade.—The coal trade of the West of Scotland 
shows no immediate sign of picking up. Business con- 
tinues very slow, and _ are in no case improving. 
House coal is quiet, and in some instances shaded to induce 
sales. Steam is still dull, with, if anything, an easier 
tendency as regards price. Splint is very plentiful, and, 
though quotably unchanged, is in some instances shaded 
somewhat to facilitate business. Ell of the best quality is 
in fair request at prices ruling last week, but the poorer 
sorts of this class have a very indifferent market. Treble 
and double nuts move off moderately well, and values 
have had no further relapse. First-class dross and single 
nuts have a pretty ready outlet just now, but the lower 
grades of small stuff are difficult of disposal. The reduc- 
tion of miners’ wages of 3d. per day came into operation 
on Monday last, and was quietly acquiesced in. Quota- 
tions f.o.b. Glasgow may be taken to-day as follows :— 
Steam coal, 9s. (easy) ; splint, 9s. ; and ell, 8s. 6d. to 
9s. 3d., according to quality. 

Locomotive Order.—The North British Locomotive 
Company, Glasgow, have received an order from the 
Canadian Pacific Railway Company for twenty powerful 
compound locomotives of the consolidation class. It may 
be recalled that several months ago Messrs. Neilson, 
Reid, and Co., of the Hyde Park Works, now included 
in the above company, secured an order from the same 
source for thirty bogie express passenger locomotives 
coming out ahead of American and German locomotive 
firms. Thenew locomotive company has repeated Messrs. 
Neilson, Reid, and Co.’s success, American builders being 
beaten after very severe competition. —The Mexican 
Central Railway has also ordered a number of locomotives 
of the Fairlie type from the same builders. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Davy Brothers.—The directors of this company state 
that the gross profit for the year ending April was 11,905/., 
and the net profit 78787. They advised the payment of 
a 4 per cent. dividend—3375/.; and transfer to reserve, 
4500/. This will bring the reserve up to 10,0007. The 
company has experienced, the directors say, the effects 
of i general slackness in the commerce of the country, 
and more particularly in the last few months. By reason 
of the large contracts the company had in hand, and by 
economies resulting from the capital expenditure of recent 
years, their operations have been fairly successful. The 
capital expenditure on several large installations of the 
Ellis and Eaves system of indu draught, in improve- 
ments in forging presses, and so on, amounted in the 
year to 5247/7. Included in this is a new 30-ton electric 
travelling crane, and several machine-tools of the most 
modern type. 


The Hull Coal Trade. — The returns showing the 
amount of coal dealt with at the port of Hull during last 
month have been issued, and they are of a fairly satisfac- 
tory character. The total tonnage received at the port 
was 274,032 tons, as against 297,440 tons in the corre- 
sponding month of last year. The comparison is more 
favourable when the half-year is taken into considera- 
tion. The total for the last half-year was 1,628,704 tons, 
as against 1,526,336 tons a year ago, or an increase of 
102,368 tons. The tonnage for the last six months is the 
second largest on record for a like period. The highest 
was that in 1900, when 1,848,640 tons were received. The 
— consumers this year were Sweden, North Russia, 
and the United States. The latter took 120,274 tons, 
against 2029 tons last year, and to this is largely to be 
attributed the increase in the totals. 


Iron and Steel.—Business in these branches has under- 
gone little or no change during the week. There is 
rather more buying, but it is for the most part to meet 
current needs, and not for forward deliveries. A fair 
amount of trade is being done by firms who supply 
makers of agricultural and food - preparing machinery 
with parts, and more especially with castings. In most 
of the lighter industries there are serious complainings of 
depression, and men are only partially employed. In 
the white metal branches there is a fair demand for 
sterling silver goods, but for electro-plate and Britannia 
metal it is unusually quiet. The high prices of copper 
and tin have kept consumers from making their usual 
contracts for the half-year. 


South Yorkshire Coal Trade.—During the last week a 
smaller tonnage of coal has gone into many of the large 
works ; but of steam coal an increased quantity has gone 
to the ports for shipment. Railway companies are also 
requiring full deliveries under their contracts. Some of 
the principal gas companies have already commenced to 
lay in winter stocks. Having regard to the period of the 
year, there is a full average amount of selling of house 
coals, and prices are maintained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change here, and little busi- 
ness was done, buyers and sellers alike appearing dis- 
inclined to operate. Such a state of affairs, however, 
was not at alt coreviaii after the recent briskness ex- 


perienced. Producers of all qualities of Cleveland pig 
were in a very strong position, being well sold over 
the summer, and having practically no iron in stock. 


pig, but they did not find re at that figure. Some 
es were recorded at 46s. 6d., and that was the price 
buyers generally offered. No. 4 foundry pig was nominally 
4 


purchases by customers north of the Tweed. No. 1 was 
48s. 6d.; grey. forge, 45s. 3d.; mottled, 44s. 9d.; and 
white, 448. 3d. 


moderate demand, and quotations were easy. Stocks, 
however, were not being added to, owing to the fact that 
the production has been reduced by the changing of hema- 
tite furnaces on to Cleveland pig. No difficulty was ex- 
perienced in obtaining Nos. 1, 2, and 3 at 56s. 6d. for 
early delivery, whilst No. 1. was 57s., and No. 4 forge 
= Rubio ore was offered for sale at 15s, 9d. ex-ship 

ees, 


Blastfurnacemen’s Wages.—The average’ net selling 

, es of No. 3 Cleveland pig iron for the quarter ending 
une 30 last has been certified at 48s. 4.74d. per ton. This 
means an advance in blastfurnacemen’s wages of 1} per 
cent., which raises their wages from 19 per cent. to 
per cent. above the standard. The ascertained price 

of iron for the first three months of the year was 47s. 2.81d. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades may described, on the whole, as life- 
less. In most branches very little business is doing. A 
welcome exception, however, is found in the steel-rail 
department. Makers are as busy as they ever have been 
in the history of the trade, and inquiries are pretty good. 
The following are the market quotations :—Common iron 
bars, 67. 10s.; best bars, 6/. 15s.; iron ship-plates, 6/. 15s. ; 
iron ship-angles, 6/. 7s. 6d. ; sheets (singles), 8/.; sheets 
(doubles), 82. 10s. ; steel ship-plates, 5/. 15s. ; steel ship- 
angles, 5/. 10s.; steel boiler-plates, 77. 5s.; and heavy 
sections of steel rails, 5/. 10s.—all less the customary 
24 = cent, discount, except rails, which are net cash at 
WOrkS., 


Cleveland Miners’ Wages.—This week the Cleveland 
mineowners met at their offices, Middlesbrough, Sir 
David Dale, Bart., M.P., presiding. A deputation from 
the men attended to discuss the question of the wages to 
be paid after July 20. The owners intimated that the 
most they could do was to undertake to leave wages un- 
altered during the ensuing quarter. They had paid in 
the past quarter 1} per cent. more than they regarded as 
a fair amount, on the express understanding that this fact 
should be considered in the present settlement. 


Iron Trade Statistics.—Interesting iron trade statistics 
published by the Middlesbrough Chamber of Commerce 
reveal that 56 of the 83 blast-furnaces built at Middles- 
brough were in operation at the end of June, and it is 
estimated that during the second quarter of the year they 

roduced 520,000 tons of iron—350,000 tons being Cleve- 
and and 170,000 tons hematite, spiegel, basic, &c. The 
total output during the previous three months was 
505,000 tons, 325,000 tons of which were Cleveland, and 
180,000 tons hematite, &c.; whilst during the second 
quarter of last year the total make was 470,000 tons, 
290,000 tons being Cleveland, and 180,000 tons hematite 
iron, &c. At the end of last month there were 40 fur- 
naces running on Cleveland pig iron, and 16 making other 
kinds. For April, May, and June the shipments of pig 
iron reached 306,827 tons, of which 157,882 tons were 
going coastwise, and 148,945 tons to foreign ports. The 
shipments during the same period a year ago totalled 
248,228 tons, 130,646 tons of which went coastwise, and 
117,582 tons to foreign purchasers. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has been quiet. Quo- 
tations for large steam coal as well as for best Monmouth- 
shire have, however, 
smalls have been slightly firmer. The best large steam- 
coal has made 14s. 9d. to 15s. 3d. per ton, while secondary 

ualities have brought 13s. 6d. to 14s. 3d. _ ton. The 
pm for house coal has been less active ; No. 3 Rhondda 
large has made 14s. 6d. per ton. Coke has shown little 
change. Foundry qualities have brought 19s. 6d. to 
20s. per ton, and furnace ditto 17s. 6d. to 18s. 6d. per 
ton. As regards iron ore, Rubio has been quoted at 
14s. 6d. to 14s. 9d. per ton; Tafna at 15s. 3d. to 15s. 6d. 
a4 oi and Almeria, at 14s. 9d. per ton, freight charges 
included. 


Exeter Railway.—This line, which has just been opened, 
is 8 miles long. The line has 24 bridges (seven steel- 
girder) and two tunnels. Perridge Tunnel is 829 yards 
in length, and Culver Tunnel has a length of 250 yards. 
All the bridges have been built to carry a double line, 
and the necessary land has also been acquired. - The 
height of the highest embankment is 60 ft., and the 
depth of the deepest cutting is 50 ft. Altogether, the 
works have been heavy. 


Coaling at Devonport.—A few days since the Magnifi- 
cent, line-of-battle ship, with only one watch on rd, 
took in 1040 tons of coal in 84 hours, or at the rate of 122} 
tons per hour. She was coaled from the Garnet on the 
port side, and from a new patent lighter, recently fitted 
with Temperley transporters, on the starboard side. 
Bargoed.—Messrs. Piggott and Sons, who are sinking a 
house coal shaft at Raggeee have struck coal at a depth 
of about 200 yards. he pit is owned by the Powell 
Duffryn Company, and is in close proximity to its steam 
coal collieries. 

Private Bill Promotion.—The cost of promoting the 
unsuccessful Bristol, London, and Southern Counties 
Railway Bill is stated to have been 30,000/. It is not 
certain that the project may not yet be revived. 


The Swansea Valley.—Three more tinplate mills have 


6s. 6d., there being none available for sale after the large | q, 


nm well maintained, and steam | f, 


about an ordinary character. The coal trade has presented 
no new feature. 

Electric Power in Wales.—In consequence of the great 
emand in the northern portion of its area, the South 
Wales Electrical Power Distribution Company is unable 
at present to guarantee a supply of power south of Taff’s 

e 


t-Coast hematite pig was in only| Well, 


The Electric Light at Swansea.—Mr. Prussman, elec- 
trical engineer to the Newport Town Council, reports 
with respect to the corporation electric lighting station 
that the total cost per unit works out this year at 1.48d., 
as compared with 1.72d. in 1902. The works costs come 
out this year at 1.08d. per unit. 


An Anglo-African Honoured.—Mr. T. R. Price, genera 
esse. bl of the Central South African Railway, who is 
on a short visit to Neath, his native town, has been pre- 
sented by the mee and corporation with a handsomely- 
engraved silver salver. Mr. Price gained his first railway 
experience under the late Mr. Joshua Williams. He was 
educated at the Normal College, Swansea, and left for 
South Africa in 1880, 


The Great Western and the South.—The Great Western 
Railway Company has organised a new service of —— 
trains between Swansea and Cardiff and Tunbridge Wells, 
Hastings, Canterbury, Ramsgate, Margate, Dover, and 
Folkestone, vid Reading. 


Truro and Newquay Railway.—This line has been com- 
leted as far as Perranporth. The ae section has 
: - a by Colonel Yorke on behalf of the Board 

of Trade. 








Frencn Steam Navication.—The French General 
Trans-Atlantic pases | has just held its meeting for 1902. 
The accounts presented showed a profit for the year of 
227,2371., but the whole of this sum was devoted to 
writing down the cost of the fleet, &c. In the course of 
last year there was some improvement in the company’s 
passenger business, and seven supplementary voyages 
were made upon the Havre and New York line. The 
company has ordered a large steamer for this line. The 
new vessel will exceed both the Lorraine and the Savoie 
in dimensions and power, and will enable the company to 
— with foreign competition upon advantageous con- 

itions. 





A Fioatinc WorksHop.—Messrs. Swan and Hunter 
have in course of construction at their Wallsend yard on 
the Tyne a floating ship-repairing workshop for Durban. 
This kind of craft is a new departure. The workshop is 
intended to be employed in repairing ships afloat. It 
will be fitted with machinery used in ship-repairing, all 
driven by electrical power, and the engines fitted will be 
very powerful, so that the workshop can steam with great 
rapidity to distant cases of urgency. The new craft, 
which will be launched in a few weeks, will be taken to 
Durban on a new pontoon which Messrs, Swan and 
Hunter are building for the Natal Government to replace 
one which was wrecked a short time since. 





Tue Furness Iron Trapk.—A recent discovery of 
iron ore at the Ronhead mines of Messrs. Kennedy 
Brothers, near Barrow, is expected to give a new lease 
of life to the hematite iron trade of the Furness district. 
Indications show that this discovery is only second in 
importance to that of the famous Park mine, which was 
the origin of Barrow, and out of which millions of tons of 
ore have been drawn. At Ronhead a shaft has been sunk 
into a great pocket of ore. A drift has been made in one 
direction to a length of nearly 1000 ft. in solid ore of the 
highest quality. It is all the more satisfactory as, 
or some time past, there has been a falling-off in the 
tonnage of raw material raised, in eonsequence of many 
old mines having been worked out. 





Tuer Stmpion TuNNEL.—The tunnel under the Simplon 
Pass of the Alps is about three-quarters completed. It 
will be the longest tunnel in the world when finished— 
viz., 14 miles, or twice as long as the Mont Cenis. Ten 
thousand men are employed upon the work, and it is 
hoped that the tunnel will be ready for use in two years. 
A great obstacle to the prosecution of the work has been 
the high temperature in the centre of the bore, the men 
being compelled to work on short shifts, which has neces- 
sitated the employment of double gangs. The amount of 
water flowing out of the south end of the tunnel is 
15,000 gallons per minute, furnishing ample power for 
compressing air for the drills and cooling the tunnel itself 
to some extent. The cost of the tunnel will be about 
200,000/. per mile. 





Prrsonat.—Mr. R. Sinclair Scott, of the firm of 
Messrs. Scott and Co., shipbuilders and engineers, 


Greenock, has joined the of ment of the 
British Corporation for the Survey and Regis 7 of 
Shipping, in room of the late Mr. John Scott, C.B. 


—Messrs. Ernest Scott and Mountain announce that 
they have removed their London office to Norfolk-hovse, 
Laurence Pountney-hill; London, E.C.— Mr. A. M. 
Thompson, M. Inst. C.E., M.1.E.E., signalsuperintendent, 
Crewe, has been appointed electrical engineer to the Lon- 
don and North-Western Railway Company, from July 1. 
—We learn that Messrs. E. R. and F. Turner, Limited, 
of Ipswich, have just received an advice from Buenos 
Ayres stating that they have secured the first prizes at 
the ‘ Exposicion de Agricultura” of Buenos Ayres, for 
their ‘“‘Inkoos ” grinding mill and for their ‘‘ John Bull” 
horizontal self-contained steam-engine.—Letters of allot- 








As a rule sellers asked 463. 9d. for No. 3 g.m.b. Cleveland 





got to work. The output in the steel trade has been of 





ment in shares of Bruce, Peebles, and Co., Limited, have 
been posted. ; 
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THE NAVY AND PARLIAMENT. 


On Thursday of last week, July 2, the considera- 
tion of the Naval Estimates in the House of 
Commons was concluded so far as the present 
session is concerned, unless some extraordinary 
occasion should arise. Vote 8—the most im- 
portant vote in the Estimates—was brought for- 
ward, the House being asked to sanction the spend- 
ing of over nine anda half millions sterling, re- 
quired for contract work alone in the Shipbuilding 
Vote. When the House went into Committee of 
Supply, at about half-past two, few members re- 
mained, and Mr. E. p recat who opened the 
debate, had not been speaking more than a few 
minutes when a count was asked. A quorum was, 
of course, made ; but it is a curious circumstance 
that not forty members of the House of Commons 
should think it worth their while to consider 
a problem of such fundamental importance as 
the welfare of the Navy. The fact, looked 
at from one point of view, may be taken 
as a demonstration of confidence in the ad- 
ministrative ability of the Board of Admi- 
ralty; and, so far, the circumstance is satisfac- 
tory. Certainly, no criticism at all is better than 
captious criticism of a polemical or partisan nature, 
such as the House was once accustomed to hear. 
But it is only a degree better ; and it can hardly 
be held that our naval administration is so perfect 
that no explanations need be asked by those to 
whom the nation entrust the voting of these 
enormous sums. In the case of the Navy the 
total reaches to very nearly forty millions this year, 
if we include the sum required for naval works. 

The remarks of Mr. bertson, an ex-Parlia- 
mentary secretary, were entitled to more attention 
than they received. It is satisfactory to know that 
he approves the present estimates, or, at any rate, 
he does not blame the Board for bringing them for- 
ward, and that, we suppose, means the same thing. 
He, however, takes the very reasonable view that 
such large amounts call for explanation and 
justification. The justification is, of course, 
patent. The safety of the country depends on 
the Navy. Is the Navy sufficiently powerful to 
meet a probable combination against us—even if 
remotely probable—with fair assurance of success ? 
That is a question that can only be answered, even 
ee by those who have technical know- 
ledge and the command of wide sources of in- 
formation; in other words, by the Board of 
Admiralty. These naval experts, devoting their 
time and energies to a study of the problem, tell 
Parliament that 40 millions is the least we can 
afford to spend, and the House of Commons, very 
properly, votes the money without demur. 

The burden is a heavy one for the country to 
bear ; and the question was debated whether there 
is no way in which it can be lightened. It is, we are 
told, a premium of insurance. We are like a man 
living in a house surrounded by stores of combus- 
tibles. Can the combustibles be removed? Now the 
combustibles in this case are evidently the fleets of 
our possible foes. Will they consent to reduce their 
navies? We fear that any hope founded on such a 





suggestion is doomed to disappointment at present, 


“®! verted inta the sickle. 


and will so continue for very many years to come. 
The Hague Convention was as serious a step in this 
direction as we are likely to see undertaken; but it 
has led to nothing. It was initiated by the Em- 
peror of Russia, and now we are told that the 
chief reason for our greater naval expenditure is 
the expansion of the Russian fleet. The unfortunate 
fact is that national prejudice or race jealousy is too 
strong a feeling to permit of the sword being con- 
No one can tell when the 
enmity of peoples of different blood may be roused 
by an unlooked for and often trivial cause. We 
hope that with the President of the French Re- 
public our honoured guest, and after the generous 
reception our Sovereign recently received in Paris, 
that Fashoda is forgotten, or, at any rate, the hot 
blood engendered by that intrinsically unim- 
portant incident has. cooled ; but the possibilities 
of future Fashodas are by no means exhausted. 
Until national vanity is a thing unknown, the world 
cannot hope to do without armies and navies ; and 
even then there will be trade interests to defend 
until that millennial period shall have arrived when 
tariffs shall have given place to the ‘‘ open door.” 

In the meantime we expect our House of Com- 
mons to discuss practical politics. To frame an 
international agreement which will limit navies at 
a given margin is not possible, because the margin 
cannot be defined. If Great Britain were to agree 
with Russia to have only so many battleships and so 
many cruisers, who would draw the line between the 
two classes? Armoured cruisers already are won- 
derfully close to battleships, and are likely to take 
their place in whatever the future may provide 
as an equivalent to the old line-of-battle ship. 
Again, How is the distinction to be made between 
corvettes, sloops, third-class cruisers, and gunboats ; 
or between torpedo-boats and ‘torpedo-boat de- 
stroyers? These are elementary considerations ; 
some may think they could be settled on a dis- 
placement basis ; but when we come to questions 
of speed, thickness of armour, armaments, and the 
hundred other features that go to make up the 
fighting qualities of war-vessels, it will, we think, 
be seen that any classification of fleets for limiting 
purposes is a matter that would surpass the wit of 
the most expert naval authorities ; even if they 
were single in their aims, and not trying, as they 
would, to get the better of each other. fore we 
could start on such a discussion, however, it would 
be necessary to have it settled what preponderance 
the British Navy should have. Would other coun- 
tries agree to our claim for equality with a combi- 
nation of the two or three next powerful navies ? 

A more practical issue raised during the debate 
was that of the subvention of mercantile cruisers. 
It is —s how opinion has veered in this 
matter. e can remember with what approba- 
tion the step to subsidise ocean liners was received 
a few years ago, when it was brought forward as a 
definite policy. Now, to judge by last Thursday’s 
debate, it was the essence of foolishness—a mere 
throwing away of public money. There are two 
issues involved: firstly, are mercantile vessels 
likely to be any good in war? Secondly, if so, do 
we gain anything we have not already got by sub- 
sidising them? It was claimed by some members 
of the House that it was quite unnecessary to pay 
subsidies to shipowners, because we could always 
commandeer the ships after war was declared. No 
doubt, if the country: were in extremis, private 
rights in property would have to go to the wall ; it 
would be a case of self-preservation. -But we do 
not frame our present policy on such a supposition, 
and we presume the gentlemen who advocate the 
commandeering doctrine, and who were not ship- 
owners, would feel a little aggrieved if they knew 
their private dwellings or their places of business 
were ear-marked to be seized for military purposes 
directly war was declared against this country. 

It is, however, quite within reasonable argument 


rthat the subsidies now paid area waste of money, 


and the Admiralty is acting both wisely and justly in 
discontinuing the ‘payments; as Mr. Arnold Forster 
announced. The Admiralty may trust to being able 
to offer. such sums for the purchase or - hire of 
these vessels as the owners will be only too glad 
to accept ; and if these sums are not likely to be 
excessive, then the retaining fees or subsidies are 
unwarranted. It is a question of probabilities. It 
is not very clear what course the Admiralty intend 
to pursue. Mr. Arnold Forster says that every agree- 
ment made with shipowners with regard to sub- 
sidies will be on- condition that they will be paid 








for something in addition to that whieh they would. 





54 


ENGINEERING. 





[JULY 10, 1903. 








provide in the ordinary course of mercantile arrange- 
ment. That was the basis upon which subsidies 
were originally awarded. Decks were strengthened 
for gun positions, and other details were arranged 
so as to make the liner more readily convertible 
into a war vessel ; whilst a certain part of the crew 
were to be Royal Naval Reserve men. It may be, 
as a large number of naval officers hold, that 
nothing can make the merchant steamer into a 
useful instrument of warfare; but that does not 
affect the issue as between the shipowner and 
the Government. Mr. Robertson now says that 
the merchant cruiser policy has been rather 
acquiesced in than cordially accepted by suc- 
cessive Boards of Admiralty. That is a con- 
fession of flabbiness on the part of our naval 
administrators that it is not pleasant to con- 
template. We have a belief that the present 
Board has more backbone. At any rate, there is one 
decision to which they have arrived which will, we 
think, meet with the approbation of the public : it 
is, that the vessels which are the property of Mr. 
Pierpont Morgan’s combination are not to be kept 
on the list. Mr. Gibson Bowles for once, at any 
rate, had the House with him when he said that 
‘‘the White Star Line is an American line. The 
vessels which the country is asked to subsidise 
have passed completely under foreign control. They 
are absolutely owned in America.”’ It is true they 
fly the British ensign, but that is a formality that 
is certainly not worth 28,0001. a year. ‘‘If we 
were at war with the United States, we could not,” 
as Mr. Bowles says, ‘‘take these vessels; and if 
we were at war with another country, with which 
the United States were at peace, it is doubtful 
whether we should be allowed to take them.” 
Whatever subsidies of this nature are paid should 
go to British-owned ships. 

If we return to our first proposition, are mercan- 
tile cruisers likely to be useful in war time? we 
open up a question of so complex a nature that it 
is not to be solved except by war experience. In 
our peace manceuvres, which, it must be said, bear 
but a distant resemblance to actual fighting, mer- 
cantile cruisers have occasionally done good service. 
But there has been one brief experience of the use 
of mercantile cruisers in actual] hostilities, and we 
are told by American naval officers that in the 
Spanish-American war the converted merchantmen 
did good service, and afforded substantial aid to the 
regular fighting fleet. 

There is no doubt that, as a rule, our own naval 
officers have a poor opinion of the utility of mer- 
cantile auxiliaries; but many of those who con- 
demn them are loudest in their demands for more 
swift cruisers to act as scouts. We all remember 
Nelson’s despairing cry for more frigates, and there 
is every reason to suppose that swift vessels to act as 
scouts will be even more imperatively needed under 
modern conditions of warfare than they were in 
the old days of masts and sails, when the fleet was 
more self-sustaining. We are told that the speed 
of war vessels has so advanced during recent years 
that ocean liners are no longer equal to war require- 
ments in the matter of speed. But the tabulated 
speeds of war vessels are trial-trip speeds, whilst 
liners make their voyages across the ocean with a 
regularity that is not always attained by cruisers 
of nominally greater swiftness. As a fighting 
machine the liner, without a protective deck, with 
her long stroke engines and vulnerable steer- 
ing arrangements, must always be weak, and 
liable to capture if she is brought well within range 
of the guns ofa regular warship. But the same 
remark applies to a large proportion of the ships of 
the Royal Navy. Little cruisers would have to 
strike to bigger ones, corvettes and sloops to 
cruisers, or torpedo-boats to destroyers. In war, 
risks must be run, and when the perfect instru- 
ment is not at hand, shift must be made with 
something short of perfection. One thing is cer- 
tain: we are never likely to have the number of 
cruisers naval men say they need. May not the 
converted cruiser be a welcome makeshift even 
though not more powerfully armed than would 
enable her to beat off torpedo craft? In a 
naval war of any considerable duration the 
mortality among the vessels of the fleet would 
be considerable, and when a large number 
of our own and our enemy’s cruisers were 
disabled or sunk, the mercantile vessel would be 
additionally welcome. The question of manning 


is largely involved in this problem of the converted 
merchantman ; but her métier would be to steam 
rather than to fight. 





In addition to the contract section of Vote 8, the 
votes for naval armaments, for scientific and educa- 
tional services, for the Royal Naval Reserves, for 
miscellaneous services, and for the Admiralty office 
were On the following day, Friday, July 3, 
the Naval Works Bill was debated in Committee, 
and reported to the House for second reading. It 
is proposed to spend forty millions at the rate of 
about two millions a year, so that the expenditure 
will extend over a period of twenty years. To 
this should be added an average expenditure of 
one million a year for works and maintenance 
generally, so that the amount would be about three 
millions a year for naval works all over the world 
during the next twenty years. Electricity for light- 
ing and power purposes is to be established in the 
dockyards ; Sheerness is to be remodelled as a 
torpedo dépét ; torpedo ranges are to be established 
in the Medway and at Portsmouth ; there is to be a 
new gunnery school at Trevol, near Devonport ; 
Chatham is to be increased; and the new naval 
base on the Forth is to be commenced. Mr. 
Pretyman explained that the new naval establish- 
ment will be known as Rosyth, whilst the anchor- 
age would be at St. Margaret’s Hope. Money is 
also to be spent in acquiring coastguard stations, 
many of which are now leased. 








AMERICAN COPPER PRODUCTION. 

DEALING a few weeks ago with Messrs. Henry 
R. Merton and Co.’s statistics of copper production 
in the principal countries of the world for last year, 
we showed that it was due almost entirely to the 
United States that the year’s aggregate marked any 
improvement at all on the figure for 1901. Official 
details of the American production by States are 
now available, and in view of the importance of the 
United States in relation to the world’s require- 
ments, and of the ability of the leading regions-— 
Lake Superior, Montana, and Arizona—to go on 
increasing their contribution to meet the ever- 
growing demands of consumers, these details are 
worth taking particular note of. Here is the pre- 
liminary statement of the United States Geological 
Survey, stated in pounds, and with the figures of 
1901 in juxtaposition for easier comparison :— 





1901. 1902. 
Lb. Fine. Lb. Fine. 
Lake Superior 156,239,481 170,609,228 
Montana = 229,870,415 269,707,024 
Arizona 130,778,611 121,085,896 
California 33,667,456 25,038,724 
tah . 20,116,979 23,939,901 
Colorado 9,801,783 8,422,030 
New Mexico 9,629,884 6,614,961 
Wyoming 2,698,712 1,539, 
evada 593,608 164,301 
Idaho ... “e 480,511 200, 
South Dakota ae 753,510 200,000 
Southernand Eastern 
States be a 6,860,039 13,599, 047 
Lead desilverisers ... 531,530 500,000 
Totals 602,072,519 641,620,340 


The increase of 39,500,000 lb. is equal to about 
6.6 per cent., and it would appear that the growth 
in the twelve months would have been considerably 
greater were it not for a series of accidents. It will 
be seen that the rapid advance of Arizona has 
received a check. By reason of a fire the 
United Verde Mine saw a decrease of 15,000,000 lb., 
only about two-thirds of which is made good 
from other properties. Some other mines in 
this State also had a falling-off to report, 
but the Arizona Copper Company increased its 
production from 20,000,000 lb. to 30,000,000 Ib., 
and two important mines—the Shannon and the 
Calumet (Arizona)—began to produce. California, 
it will be seen, has also to tell of a lessened output. 
Troubles in Shasta County caused a reduction in 
the yield of the Mountain and Sully Hill mines by 
about 10,900,000 lb., and very little compensation 
for this decrease was derived from other sources of 
supply in the State. Montana has an increase of 
about 40,000,000 lb., which is a very creditable 
improvement. The principal mines of the Amalga- 
mated Copper Company are in this State, and these 
mines, including the Anaconda and the Boston and 
Montana, are credited with an increased production, 
though much of the credit for the grand aggregate 
goes to the Heinze properties. In the Lake Superior 
region decreases are reported by the Calumet and 
Hecla, Quincy, and Tamarack, all old and important 
—- ; but the Baltic, Wolverine, Isle Royale, 


ranklin, and Mass Mines tell of increases, and two ! 





new properties, the Champion and the Trimountain, 
enter the list of producers for the first time. 

An interesting question which is engaging the 
attention of people concerned with copper is the 
ability of their country to meet the demands of 
America and Europe for the metal. In a paper 
which he read a few years back before the Franklin 
Institute, Mr. C. Kirchhoff said :—‘‘ We are un- 
doubtedly making tremendous inroads annually 
into the reserves of our known mines ; and during 
the past five years no finds of consequence have 
held out the hope that there will be new claimants 
to fame.” At that time the production reached 
147,210 tons in the year; the total for last year 
was about 294,600 tons, or just about twice as much, 
so that the inroads have become still more tremen- 
dous. The American mines, in fact, are, for the 
most part, in this position: that when prices 
are low they must increase their output if they 
are to pay any profit at all, and that when 
prices are high they naturally feel impelled to 
strain every nerve in order to take advantage of 
the favourable opportunity. The tendency, there- 
fore, of all the existing works in all three of the 
great copper-mining districts of the country is 
towards an increase of production, almost regard- 
less of the market price of the metal. Mr. Kirch- 
hoff consoled himself with the reflection that ‘‘ for 
the near future the position of the United States 
as the grandest copper producer is assured ;” that 
‘‘there is a good deal of ground unprospected in 
the Lake Superior district, and great new dis- 
coveries are among the possibilities,” and that in 
the Rocky Mountains there are known large 
deposits, as yet inaccessible, which promise to fill 
any coming gaps. One thing is tolerably certain, 
and that is that the current year will see a material 
increase on the figure for 1902. One-half of the 
twelve months has already expired, and, from 
the estimates of production to date, it is easy to 
arrive at an approximate total for the whole year. 
‘*Tt looks,” says the Iron Ag, ‘‘as though the 
Lake yield will come pretty near 210,000,000 Ib. 
of fine copper this year. If the Amalgamated 
group does as well as in 1902, Montana will show an 
increase, because the United Copper Company will 
add. Possibly 275,000,000 lb. may be reached. 
Arizona is expected to reach fully 160,000,000 Ib.; 
California her pros at the rate of 30,000,000 Ib. 
Utah, however, with the Highland Bay, Bingham, 
and United States in full operation, is now running 
at a rate which will carry the State to 35,000,000 Ib. ; 
while Colorado, New Mexico, Wyoming, and the 
Southern and Eastern States will all do better. 
It is not too much to look forward to a produc- 
tion in the United States of about 730,000,000 lb. of 
fine copper—an increase of nearly 100,000,000 Ib. for 
1903—provided, of course, that no serious disturb- 
ances arise. It is pretty clear, therefore, that we are 
securing a much greater supply, and must look for an 
even larger quantity during the second half, as the 
new plants fall into line with full operations. With 
prices at the present level, every nerve will be 
strained to get out product.” As regards accu- 
mulations, the returns of the Geological Survey 
show that the stock carried by leading producers 
on January 1 of this year was 155,665,652 lb., as 
against 282,014,297 lb. on the corresponding date 
last year; so that the apparent increase in con- 
sumption in the United States and in Europe was 
126,000,000 Ib. plus the increased production of 
39,500,000 lb. But is the increase real? That 
opens up a consideration of the speculative position, 
the attitude of the Amalgamated Copper Company, 
and a few other points, discussion of which must 
be to a large extent in the dark from the want 
of authentic data. Certainly, the actual consump- 
tion was on a big scale by reason of the trade 
activity. The imports during the year were 
128,129,568 lb., as compared with 127,826,406 lb. 
in 1901, making a total new supply, including the 
American home production, of 769,749,908 lb., 
as against 739,898,925 lb. The exports were 
378,798,726 lb., as compared with 222,137,911 Ib., 
and the domestic consumption, making allowance 
for increases or decreases in the stocks of old copper 
held, was 516,951,182 Ib., asagainst 386,916,170 Ib. 
It is not possible in the circumstances to get nearer 
finality than this. 

The Lake Superior is the oldest copper-producing 
district in the United States, and there good 
management methods and excellent machinery 
permit of extraction at a profit of low-grade ore, 
which it would be impossible to work save at a loss 
in most other localities, And recent developments 
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indicate the extension of the copper district for 
several hundred miles to east and west. In Douglas 
County, Wisconsin, about 20 miles south-east of 
Duluth, the Chippewa Company is opening a copper- 
gold-silver mine on the northern fold of the Kewee- 
nawan trap synclinical, and several other mines of 
more or less. promise have been partly developed 
in Douglas County. To the eastward a little ex- 

loring work has been done on Michipicoten Island, 
Se no permanent mines are opened, though native 
copper has been found in several shafts. Still 
further to the east, in the Dominion of Canada, 
the copper deposits are assuming considerable im- 
portance, and a great deal has been done in the 
way of development and equipment. 








THE OSAKA EXHIBITION, JAPAN. 

Some months ago we had a general article on the 
scope of this Exhibition, officially styled ‘The 
Fifth National Industrial Exhibition ;” but now 
that it has been running for some time, and has 
proved a success, it is appropriate that a more de- 
tailed review should be given of its contents, as 
well as of the portents which these suggest. It is 
the first Exhibition in Osaka, but of its forerunners 
three have been held in Tokio, in the years 1877, 
1881, and 1890 respectively, and one in Kioto 
in 1895. 

Osaka is a city of over 900,000 inhabitants, and 
covers an area of 21 square miles ; it is the second 
largest in the empire, and is described in the guide- 
book as a wealthy commercial city. This descrip- 
tion has certainly to be taken in a relative sense ; 
from a Western standpoint the absence of wealth, 
and of the luxury attaching to wealth, are, perhaps, 
among the most striking social features of Japan. 
The pleasures of life and the recreations are, with 
the vast majority, of a kind both simple and in- 
expensive. In a land where an ordinary engineer’s 
wages are some ls. 6d. per day, and where young 
men are recommended not to become students of a 
higher grade unless they have a clear income of 
some 21. a month to pay for fees, clothing, board 
and lodging, wealth—or at best the outward dis- 
play of wealth—is as unlooked for as it is rare. A 
year or more ago, one of the Japanese vernacular 
papers took the trouble to ascertain and to give a 
list of the names of some millionaires (in yen ; or 
in English currency 50,0001. sterling) dwelling in 
the six most populous cities, and the number 
reached in this list did not exceed 262. 

Of course such a stir in a town as is caused 
by the preparations for the Exhibition means in- 
creased wages and a good time for contractors. 
Those exhibitors who required the services of 
mechanics to assist them in preparing their exhibits 
had to pay high wages for very indifferent men ; 
but in this respect Japan is probably neither worse 
nor better than any other country which is suffi- 
ciently civilised to indulge in exhibitions. 

The principal exhibits are as follow :—Agricul- 
tural products; forestry methods and products ; 
marine products ; industrial products: subdivided 
into those produced in the mining industry; 
chemical industry ; dyeing and weaving ; wood- 
working. Machinery; educational methods and 
appliances; fine arts; means of transport and 
conveyance ; live stock ; foreign samples ; Formo- 
san products ; aquarium (removed some miles from 
the Exhibition proper, and located on the sea- 
shore), at Sakai. 

Of the agricultural exhibits we need not speak 
here. Forestry, the next in order on the above 
list, is occupying more and more the attention of 
the Government, and not before such attention is 
urgently wanted ; in the Exhibition models are 
shown on a large scale, demonstrating the methods 
employed in tree-planting and other forestry pro- 
cesses. Marine products and all concerning them 
are of the utmost importance to the country, as 
bearing upon the supply of cheap and wholesome 
food ; so important are they recognised to be that 
the Japan Fishery Board is at the present time 
making a special study of the conditions under 
which all fishing operations are carried out in the 
principal fishing countries of the world. This 
Board is represented by several of its advisers in 
the English and other fishing centres ; and some of 
the younger men sent by the Board are engaged in 
learning the art of handling British fishing gear 
from British fishermen. In the Exhibition are some 
60 small models of fishing boats of various classes, 
shown by private exhibitors; also the drawings of 
a tzaining schooner (for students of the fishing 


school) ; this schooner itself is on view at the sea- 
side department of the Exhibition, situated at 
Sakai. 

he industrial exhibits show, with some approach 
to classification, the industries which chiefly occupy 
the people over the length and breadth of the Jand. 
Among the principal may be enumerated :— 

Production of raw silk; cotton-yarns ; cotton 
and silk woven goods; paper, both of the Japanese 
style and of the style introduced from abroad ; 
ceramics, varying in quality from the common 
earthenware articles of the peasant class to the 
beautiful productions of Kioto ; lacquer-ware ; coal- 
mining (in this class exhibitors mostly show speci- 
mens of their productions—in one case a model is 
added to show the workings at the pit-head) ; copper- 
mining and smelting; iron-mining and iron and 
steel manufactures ; petroleum-mining; gold and 
silver production. 

As presenting the greatest interest to our readers, 
we shall speak in the remainder of this notice chiefly 
of the machinery section, with some reference also 
to ships and other means of transport and convey- 
ance. 

The machines in motion, produced in Japan, relate 
chiefly to such matters as winding, spinning, and 
weaving ; machines for these purposes are small in 
size, and scarcely commensurate with the enormous 
advances the country is making in these industries. 
To judge of these advances, One requires rather to 
see the looms at one of the technical schools estab- 
lished in Tokio and in some other large cities. 
These machines at the Exhibition are driven by 
a 30-horse-power motor supplied by the Mitsui 
Shibaura Engineering Works. In addition, Japan 
shows a large printing-press, several tea-rolling 
machines, and a re-curing machine invented by 
Mr. Oishi, of Yokohama. Of great importance 
to the silk industry must be mentioned also frames 
for the drying of cocoons. 

Other machines in motion are chiefly American— 
lathes, shaping- machines, and pneumatic appli- 
ances. The machines are all installed by one 
American firm located in Japan. Through some 
delay in delivery they were much behind time, and 
barely on view at the date of the formal opening of 
the Exhibition on April 20. 

The power-station is the outcome of English 
enterprise, and the installation is made by the 
local agent of Willans and Robinson. The engines 
consist uf two units, each of 360 indicated horse- 
power, of one of the well-known types constructed 
by this firm ; the arrangement of cylinders is the 
three-line tandem combination; and the shaft is 
direct-coupled to 3-phase alternators of Dick, Kerr, 
and Co.’s make, working at 2000 to 2200 volts ; the 
exciters are direct-driven. Steam is supplied by 
three Niclausse boilers, working at 150 1b. pressure. 
For running purposes the power is transformed to 
200 volts, the transformers being supplied by the 
Mitsui Shibaura Engineering Works at Tokio. 
Like the American machines, some delay occurred 
in the delivery of the units of this power installa- 
tion, and for the first six weeks or more from the 
actual opening of the Exhibition on March 1, the 
power needed was obtained by arrangement with 
the Osaka Electric Light Company. 

The lighting up of the Exhibition is not quite so 
much a feature as is usually the case with an exhi- 
bition at home; but on three nights of the week 
the closing hour is not until 9 p.m., and then the 
illumination arrangements come into full demand. 
For this purpose, and all other purposes of lighting, 
current is supplied by the Osaka Electric Light 
Company, the transformed current for this purpose 
having a voltage of 100. 

Of machinery at rest the most conspicuous 
Japan-made exhibit of any one firm is that of the 
Mitsui Shibaura Engineering Works, Tokio; the 
work done by this firm includes general engineering 
plant and plant for electric installations ; of all 
varieties of the latter the firm makes a marked 
speciality. Of the plant exhibited there are 
engines up to 200 indicated horse-power for colliery 
winding purposes; and another of 300 indicated 
horse-power for an electric installation. Among the 
dynamos is a 200-kilowatt 3-phase alternator ; of 
the motors there are many of power from 20 indi- 
cated horse-power to 100 indicated horse-power, 
some for alternating, some for continuous, cur- 
rent. To this list must be added the drawings 
and model of a Miyabara water-tube boiler. At 
the present moment ahs. ys in addition to what 
she borrows from abroad, is getting experience of 








proved by Japanese subjects. In that invented by 
Admiral Miyabara the principal part comprises two 
sets of water-drums, each three in number, one 
set bounding the interior of the boiler.on each side ; 
diagonally between these drums run the tubes 
(1? in. in diameter in the case of one small boiler, 
and larger in larger types), rising always from the 
lower drum on the one side to the next above on 
the other ; the upper drums form ‘also steam- 
collectors; the boiler has been subjected to 
evaporative tests both in England and Japan ; and 
these tests, especially the later ones made in Japan, 
have given such good efficiency as to cause the 
adoption of the boilers, under certain circumstances, 
by the Japanese Navy Department. Of other 
Japanese firms, the Osaka Iron Works have exhibits 
as noted below ; and a firm in Kyushu, the southern 

most island of Japan, shows a large crane. : 

The non-Japanese firms represented exhibit 
enough to draw attention to the articles they are 
supplying to the country, without attempting any 
very attractive display. Babcock and Wilcox show 
a diagram, drawing attention to the work they have 
done or are doing ; this diagram shows some 55 of 
their boilers, supplied throughout the country, with 
an aggregate indicated horse-power of fully 20,000. 
Other firms, each exhibiting some characteristic 

roduction, are Armstrong, hydraulic appliances ; 

elliss and Morcom, an engine and dynamo; Ran- 
somes, Sons, and Jefferies, a portable engine and a 
one-cylinder stationary engine ; the Westinghouse 
Company, electrically-driven trucks ; Marinoni, of 
Paris, a printing machine ; Siemens and Halske, 
motors and other various electrical . plant, mining 
machinery, &c.} Whitworth, Jessop, and Seebohm 
and Dieckstahl, all show samples of steel, especially 
their special brands of tool steel used in modern 
machines. A Japanese firm, representing C. A. 
Parsons and Co.,' exhibit a model of a turbo- 
alternator of 4000 kilowatts and 1000 volts, photo- 
graphs of Turbinia, Queen Alexandra, and Viper, 
and other matters of interest connected with 
Mr. Parsons’s valuable invention. 

Among the means of transport and conveyance 
are exhibited productions of the various railway 
companies. The Imperial Government railways 
exhibit a locomotive and tender of the English 
type, built completely at their works at Kobe in 
1900, from the p wacom of their engineer, Mr. R. F. 
Trevithick ; the engine alone has a weight of fully 
48 tons, the cylinders being 18 in. in diameter by 
22-in. stroke. Inaddition, a first and a second-class 
carriage for long-distance travelling are on view. 
The Sanyo Railway Company, whose principal line 
runs from Kobe ta Shimonoseki, exhibit a locomo- 
tive and tender of the American type, and some 
carriages, all built at Kobe, at the works of this 
company. One of the railways shows an excellent 
collection of photographs illustrative of the dis- 
tricts served by its system. Of non-Japanese 
locomotives, the only one on exhibition is from 
J. A. Maftie, of Munich. 

The ships and the shipbuilders of the country, 
of the up-to-date class, are fairly well repre- 
sented. Of the Navy Department this must be said 
with some qualification. There is only one reaily fine 
model of a first-class battleship. The ship repre- 
sented is the Shikishima, and the model is a 
beautiful specimen of the model-makers’ art. It 
was made at Yokosuka Dockyard, where much 
attention is given to the art, and several men are 
employed in it. The native aptness for wood- 
finishing and for lacquer work has secured every 
advantage to the bare model; and the native love 
of delicate handwork has been the means of pro- 
ducing silver fittings of the first quality. 

The Nippon Yusen Kaisha, the largest shipping 
company in Japan, exhibit models of some half- 
dozen of their fleet of steamers ; some of them are 
full and some half models; in all cases they are 
somewhat plainly finished ; drawings representing 
the ships are more elaborate in their execution. 
The chief exhibit of this company (the Nippon 
Yusen Kaisha) is the deck-house of the new steamer 
now being built at Nagasaki; this steamer is to 
be called the Nikko Maru, and will be a sister (or 
half-sister) to Kumano Maru, recently built at 
Fairfield ; the Nikko Maru, like the Kumano, is for 
the Australian run ; her arrangements are similar to 
those of the Kumano, even to the matter of 
engines and boilers, but. she is to have an extra 
length of some twenty feet. The woodwork in this 
social hall (English oak) is similar in design to the 
woodwork produced for a similar purpose in a 





more than one water-tube boiler, invented or im- ! 


British shipyard ; the silk furnishings on the other 
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hand are of a richness and quality that may be 
looked for in this land of silk ; the decorations in- 
clude three quaint-looking.pictures of woven silk in 
very bright colours, with figures and scenes of a 
strictly Kestinn type. 

Of the Japanese private shipyards, the three 
principal are represented at the Exhibition—viz., 
the Mitsu Bishi Dockyard and Engine Works, of 
Nagasaki ; the Kawasaki Dockyard Company, of 
Kobe ; and the Osaka Iron Works. Each of these 
three companies has its own engine works, and 
combines the business of marine engineer with that 
of shipbuilder; indeed, each of them adds the 
further work of ship-repairing, and a variety of 
other industries. he largest exhibit of . these 
three companies is that of the Mitsu Bishi; it oc- 
cupies a closed space to itself, and comprises eleven 
half-models, three full models of steamers occupy- 
ing the dry docks belonging to the company at 
Nagasaki, some samples of joiner work, and some 
photographs. The Kawasaki Company exhibit 
several models of ships built by them, including the 
model of a torpedo-boat now under construction 
for the Japanese Navy Department ; additional 
exhibits by the same company are mild steel castings 
in some variety, and among them the engine bed- 
plate of the torpedo-boat just mentioned ; at pre- 
sent the company is in the act of increasing its plant 
for the production and employment of this material. 
The Osaka Iron Works exhibit a few ship models, 
chiefly of the dredger type, and a number of photo- 
graphs illustrative of their main works, and also of 
the fine new shipyard which they are gradually 
equipping ; this establishment is in.close proximity 
to the new harbour at present under construction 
at Osaka. As already mentioned, this firm is 
largely occupied otherwise than in shipbuilding and 
marine work, and its exhibits illustrate this, one 
of the principal being a steam crane and excavator 
for railway and other work. 

Dredgers, in connection with various harbour 
and other improvements in Japan are, and have 
been during some years past, in somewhat large 
demand. Foreign-built dredgers are represented 
at the Exhibition in various sections, chiefly by 
models of vessels built by Messrs. Lobnitz and 
Messrs. Simons on the Clyde, and by models of 
Dutch-built vessels. 

The steel produced by the Kanasaki Dockyard 
Company has already been mentioned. At Osaka, 
also, a steel foundry has been established, and 
several items from it are on exhibition. This com- 
pany is the Sumitomo Cast Steel Works, and its 
exhibits include anchors up to 6 tons, a small ship’s 
stern frame, and various dredger and railway 
castings. 

The Exhibition contains some very interesting 
articles shown by the various Government depart- 
ments. Some of these have already been mentioned, 
and of the others the most notable are those from 
Kure, Osaka, Tokio and Wakamatsu. The Kure 
Arsenal shows an 8-in. quick-firing naval gun, a 14-in. 
Whitehead torpedo and tube, a 12-lb. quick-firing 
50-calibre gun and carriage. The Osaka Gun 
Foundry shows a 27-centimetre 30-calibre stationary 
gun, a 28-centimetre mortar, a field gun and moun- 
tain gun, both quick-firing, ammunition of various 
descriptions, and bicycles for military purposes. The 
Tokio Arsenal shows various small arms. The 
Imperial Steel Works, at Wakamatsu, shows samples 
of the sections rolled at the works, together with 
coal, ores and ingots, illustrating its processes. 

The Exhibition was opened to the public on 
March 1. This is the date originally fixed, and it 
says something for the country’s advance, of late 
years, towards Western notions of punctuality, that 
no delay was allowed to occur ; unready as many of 
the exhibits actually were at the time of the open- 
ing, the opening took place on the prescribed date. 
The Japanese themselves have not been slow to 
notice, with something like a, mental smile, that 
while the Exhibition itself was opened at this 
date, the principal English and American ex- 
hibits were not ready for many subsequent weeks ; 
whether this delay was due to the irony of fate, or 
to those metic trusting a little too much to 
the proverbial dilatoriness of the Japanese, who 
shall say? The official opening, by the Emperor in 
person, took place on April 20. On six subsequent 
days His Majesty paid further visits, receivi 
personal explanations from the lips of favow 
exhibitors. Similar visits were paid also by the 
Empress. A distinctly Eastern arrangement pro- 
vided that these visits should not take place simul- 
taneously but alternately ; the Emperor paying his 





visit one day, his consort the next; the whole 
period of Imperial visiting thus occupying 12 days 
in addition to the day of opening. The Exhibition 
will remain open until the end of this month. 








THE INTERNATIONAL CONGRESS FOR 
APPLIED CHEMISTRY. 

Tue attendance at the Fifth International Con- 

ess for Applied Chemistry,* which met in the 

alace of the Imperial Diet in Berlin in the week 
June 2 to June 8, under the able presidency of Dr. 
Otto N. Witt, Professor at the Technical High 
School in Charlottenburg, Berlin, has surpassed 
the previous records and the anticipated numbers. 
By the time of the formal opening, on Wednes- 
day, June 3, 2,500 members had arrived, and 
several hundreds entered their names later on ; 
the organising committee had reckoned upon an at- 
tendance of 1500 members. The actual attendance 
is not quite certain, because some of those who 
had previously obtained their cards failed to 
register on arrival; but about 2700 members, 
including 300 ladies, may be assumed to have 
assembled from all parts of the world at this 
great and representative gathering. More than 
40 members had come over from England, Dr. 
Tilden, President of the Chemical Society, being 
the official delegate ; and the United States also 
sent some of their best men. Considering that not 
quite 500 members gathered at the first Congress, 
held in Brussels in 1894, when, by the way, the 
subscription was only 5 francs—it was 20 marks 
in Berlin—the success of the meeting well exemp- 
lifies the increasing importance of the chemical 
industries. Another feature was not less apparent— 
the specialisation of the chemists. Although pure 
theoretical chemistry is not included in the pro- 
gramme, the assembly deliberated in eleven sections 
and four sub-sections ; and the interests of the 
various branches deviated so much from one an- 
other that each section selected its own place for 
luncheon. Such an arrangement was, of course, 
also advisable to avoid crowding. 

The late comers, for whom no invitation cards 
to the festivities, including a performance in the 
Opera House, were left, could at any rate par- 
ticipate in the impressive ‘‘commers” which the 
chemists of the Mark Brandenburg had arranged ; 
the local committee, under Dr. J. E. Holtz and 
Professor Harries, and the secretaries, Dr. Pulver- 
macher and Mr. Karwath, deserve all praise for the 
pains they took. Though that ‘‘commers” began late 
after an evening reception by the municipality in 
the Town Hall, it kept the members together for a 
good many hours. The Empire had made a grant 
of 15,000 marks and gave other assistance, while 
liberal donations and private hospitality insured 
social success. The grand Reichstag building, 
which had sheltered other Congresses, afforded 
a magnificent meeting- place. All the sections 
could have been accommodated in the large com- 
mittee-rooms if the need of experimenting had 
not ,taken some sections to the scientific insti- 
tutes. Moissan, however, did perform some ex- 
periments in the great hall of the Reichstag. Sec- 
tion X., Electro-Chemistry and Physical Chemistry, 
met in the Physical Institute, close to the Reichstag. 
Section VI., Fermentation and Starch, assembled 
in the Institute for Fermentation, where an ex- 
hibition, especially illustrative of the spiritindustry, 
had been arranged. Section IX., Photo-Chemistry, 
met somewhat far away—in the Technical High 
School at Charlottenburg—and was not well patro- 
nised. The whole Reichstag building was at the 
disposal of the chemists. As there are only 397 
members in the Reichstag, however, a convenient 
general office, corresponding to the reception-room 
of the British Association, could not be found on 
the ground floor. 

At the informal opening on Tuesday evening, 
June 2, President Witt welcomed the chemists in 
a dignified speech, expressing himself in German, 
French, and English, with equal facility. The 
formal opening meeting on the Wednesday morning 
was addressed by representatives of the Empire, 
of Prussia, of the City of Berlin, of the learned 
societies, and by the official delegates. As 
not all the thirty States represented could be 
heard separately, the Swiss delegate, Professor 
Lunge, had been deputed to respond on behalf 
of the minor States. The honorary president 
of the Congress, the veteran chemist, Clemens 


Winkler, to whom we owe the scientific basis 
of the contact process of manufacturing  sul- 
phuric acid, was unable to attend. The vice- 
presidents were H. T. Béttinger, of Elberfeld ; 
M. Delbriick, C. A. von Martius, and E. A. 
Merck, all of Berlin ; the honorary vice-presidents 
were H. Moissan (Paris), R. Meldola (London), A. 
C. Christomanos (Athens), and A. Piutti (Naples). 

At the second plenary meeting in the great hall 
there were six discourses. H. Moissan spoke on 
‘* Metallic Hydrides,” especially the hydrides of the 
alkalies which he has recently studied; they 
were not unknown. The KH,, with which he 
performed some experiments, is a snowy mass 
which decomposes, when heated, into potassium 
and hydrogen, and also undergoes decomposition 
when a current of carbon dioxide is passed over 
it. The latter decomposition does not take place 
when all traces of moisture are removed, and 
when the temperature is below — 65 deg. Cent. 
It is further interesting that the compound, solid 
or fused, does not conduct the electric current, so 
that hydrogen in this respect, as in many others. 
does not behave like a metal. We know that liquid 
hydrogen—and solid hydrogen as well, probably— 
is colourless, and does not resemble a metal. The 
iron hydrides, apparently, do not resemble po- 
tassium hydride, in being non-conductors, as we 
shall see further on (see Section ITTa). 

In his discourse on ‘‘ Modern Views on Matter : 
the Realisation of a Dream,” Sir William Crookes 
speculated on electrons, corpuscles, and radio- 
activity, mentioning his recent observations with 
the spinthariscope,* and expressing in conclusion 
the opinion that the fatal atomic dissociation may 
again reduce matter to — the formless mist. 

J. H. van’t Hoff, of Berlin, then explained the 
‘* Formation of Natural Salt Deposits,” with special 
regard to the Stassfurt salts, as deduced from the 
phase-law of Willard Gibbs, which van’t Hoff has 
developed. The law of Gibbs states that a system 
of r phases and n independently variable constituents 
is capable of (n+2—r) phase changes. The con- 
stituents are the salts in solution, the phases the 
states in which they can exist—gaseous, liquid, or 
solid—as well as the different forms of crystallisa- 
tion. The n is equal to 1 when we have only one 
substance—e.g., water as vapour, liquid, and ice, or 
a salt like ammonium nitrate, whose crystals on 
cooling pass from the regular system to the 
rhombohedric system. A solution of Glauber salt 
has a four-phase point at 33 deg. Cent., because we 
have then Na, SO, 10 H,0, Na,SO, alone, vapour, 
and solution co-existing. At certain tempera- 
tures and pressures, whose influences have been 
studied, certain salts will crystallise from mix- 
tures, or re-dissolve. But there is often considerable 
delay before a deposit is formed, owing to solu- 
tions remaining in the supersaturated condition. 
In such cases, with Glauber salt, e.g., crystallisation 
will frequently ensue at once when a small crystal 
of the salt in question is dropped into the solution. 
When we come to di- and tri-basic acids, however, 
and salts of polyvalent metals, the delay due to 
supersaturation may continue for months, and addi- 
tion of a crystal will not start crystallisation. 

The auto-oxidation of C. Engler (Karlsrheu), 
the subject of the fourth lecture, concerns 
the water and carbon dioxide cycle in the plant, 
oxidation processes in the plant and animal 
systems, inorganic reactions, and special cases of 
catalysis. There are many organic substances, 
which, themselves incapable of uniting with the 
oxygen of the atmosphere, are oxidised when com- 
bined with other bodies; these latter bodies Engler 
styles ‘‘auto-oxydisers,” the former ‘‘acceptors.” In 
most cases oxygen seems to be bound, in the first 
instance, to an unsaturated compound, by the absorp- 
tion of a whole molecule of oxygen, and a peroxide 
first to be formed which afterwards gives off half its 
oxygen, yielding an oxide. Indigo and the cerium 
salts offer instructive examples. 

The lecture by Ernest Solvay (Brussels), ‘‘ Retro- 
spective View of the Ammonia-Soda Process,” had 
more personal than technical interest. 

G. Kraemer (Berlin) finally spoke on ‘‘ Researches 
in Coal Tar.” Two and a quarter million tons of tar 
are now producedannually, the sharesof England and 
Germany being 800,000 and 520,000 tons. The coke- 
ovens keep us amply supplied with benzine ; par- 
ticular reference was e to the constitution of 
pitch, which we are now beginning to understand. 

The third plenary meeting discussed matters 
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which are more frequently left to the general com- 
mittees. The chairmen of the different sections 
brought up the resolutions and recommendations 
which the sections had adopted, for approval by the 
Congress. The approved resolutions go to the 
Permanent'Committee of the Congress, which sub- 
mits them to the Governments. Most of the reso- 
lutions were accepted without much opposition. 
They concerned analytical methods, definitions of 
pure chemicals ; the Trauz] tests of explosives (in lead 
cylinders), detonators ; transport of explosives and 
liquefied gases in steel bottles, which should have a 
left-handed thread when containing combustible 
gases, otherwise a right-handed thread, and be pro- 
vided with.a mechanism preventing rolling motion— 
this mechanism not to be connected with the safety 
valve ; uniform compilation of statistics of accidents, 
&c.° But when the resolutions of the Legal and 
Economical Section, XI., were read out, members, 
not unnaturally, objected to sanctioning intricate 
paragraphs on the registration of chemical terms as 
trade marks, and on patent protection, without 
having printed copies of the resolutions before them. 
Professor Witt, who presided with a skill and tact 
worthy of the chair of the President of the Reich- 
stag, which he occupied, proposed to submit the 
resolutions to the Permanent Committee simply as 
sectional recommendations, and that was agreed to. 

The place for the next meeting of the Congress 
was not decided upon without a regular division, 
in which the chemists, like the members of the 
Reichstag, entered the cleared hall again through 
the ‘‘ Aye ” and ‘‘ No” doors. Two invitations were 
tendered—.one to Rome, by Paterno di Sessa, on 
behalf of the Italian Government, the City of Rome, 
and the Italian learned societies ; and the other to 
London, by I. Levinstein (Manchester), President 
of the Society of Chemical Industry, on behalf of 
that society and other societies interested. Dr. 
Tilden supported the latter invitation, which had 
unanimously been resolved upon at a special meet- 
ing of the British members. Italy had already 
twice asked the Congress to come to Rome, while 
England had only once tendered an invitation, it 
was said. The result of the division was 294 
members for Rome and 274 for London. The next 
meeting of the Congress will therefore take place in 
Rome, probably. in 1906, and the decision is not to 
be regretted under the circumstances. 

The meetings of the sections, which, as a rule, 
occupied three hours in the morning and three 
in the afternoon, left members little time for 
visits to the special exhibitions, scientific institutes, 
and works. The exhibition of the Fermentation 
Institute has already been mentioned. The col- 
lective exhibits of the German chemists at Paris in 
1900 had just been rearranged in the Technical High 
School at Charlottenburg, and will be preserved 
there. The exhibition for the welfare of working men 
at Charlottenburg and the notable central registry 
offices were also open; an excursion to the model 
sanatorium at Beelitz, near Berlin, was abandoned. 
The scientific institutes, particularly the new che- 
mical institute in the Hessische-strasse, and the 
Charlottenburg High School, attracted many visi- 
tors ; but the electrical and engineering works were 
not much visited. The breweries proved more 
attractive, and sugar chemists had special facilities 
for practical study. Chemical works proper did not 
invite visitors. The Valentiner-Schwarz works at 
Leipzig-Plagwitz demonstrated their vacuum process 
of nitric-acid distillation on the two days following 
the meeting, however, and the Vereinigte Ton- 
warenwerke (late March Soehne), of Charlotten- 
burg, had arranged a very instructive exhibit of 
their clay coils, montéjus, exhausters, and pumps, 
Guttman nitric-acid distillation apparatus, Lunge- 
Rohrmann towers, gas-pumps for pressures of two 
atmospheres, &c. The Royal Porcelain Manufactory 
at Berlin also received visitors.. The exhibition of 
novel —— in a house opposite the Reichstag 
included balances, maceration, diffusion, and polari- 
sation apparatus and machinery, oil-separators, &c., 
and also the Schultze registering smoke-gas analyser, 
which is in use in the Reichstag building. Dr. 
Travers (London) had brought over his apparatus 
for liquefying hydrogen, and many other interesting 
apparatus were shown. 

e daily journal, issued every morning, gave 


brief abstracts of the sectional proceedings of the 
previous day, or stated only the authors and titles 
of papers read. Readers of papers were limited 
to twenty minutes, speakers in the discussion to 
five minutes; but that rule was not sufficiently 
n accordance with the practice of the 


enforced. 





Maturforscher-Versammlung, every speaker had at 
once to write an abstract of his remarks on a slip of 
paper with which he was presented by the secretary. 
There being eleven sections and four sub-sections, 
in addition to the two commissions—on analysis, 
and on fodders and manures—and 457 papers on 
the list, the provisional sequence of papers could 
not always be observed, and a good many papers 
remained unread because the authors were not 
present at the right moment, or were altogether 
absent. Of these and other papers, not a few could, 
no doubt, have been spared. But many important 
communications were also made, which we propose 
to abstract. We shall, on the whole, follow the 
sequence of the sections before which the papers 
were brought. Certain cognate papers, those on the 
fixation of atmospheric nitrogen, e.g., might, perhaps, 
have all been read in one, instead of in three diffe- 
rent sections ; such papers we shall try to group. 

The two International Commissions, on analyses 
in general, and on analyses of manures and fodders, 
deliberated mostly in conjunction with Section I., 
Analysis, over which G. von Knorre presided. 
The chairmen were mostly Berlin men ; the prac- 
tice is, however, that each section elects its chief 
officers before adjourning for the next meeting. 
G. Lunge (Ziirich) is president of the first com- 
mission mentioned, of which T. E. Thorpe (London) 
and F. W. Clarke and H. W. Wiley (Washington) 
are members, and, owing to the death of Maercker 
(Halle), also of the second commission, for which 
von Grueber (Malm6) and Ullmann (Hamburg) had 
done most of the work. The section was very 
busy, and passed many resolutions. 

In Section II., Inorganic Products, director 
Heinecke, of the Royal Porcelain Manufactory, 
Berlin, presided. G. Lunge reported on ‘‘ the State 
of the Sulphuric Acid Fabrication,” referring to 
Pierron’s report on that question to the Paris Con- 
gress of 1900. Crude sulphur, mainly from Sicily, 
he said, is little used as raw material in Europe, 
except in England; blende and pyrites, chiefly 
from Spain, are more in favour. The nitric acid 
production from atmospheric nitrogen by the 
electric are (Lovejoy and Bradley) is for the 
present not more than promising. The nitrous 
vapours produced are absorbed by lime, and give a 
mixture of nitrate and nitrite; the latter is a 
poison for plants, the former hygroscopic. To con- 
centrate the acid obtained, Lunge proposes dis- 
tillation with sulphuric acid, or heating of the 
calcium nitrate, or, better still, the magnesium 
nitrate. The natural sulphides are roasted in 
kilns, or in Malétra furnaces; Herreshoff cools 
with air, Frasch (McDougall kilns) with water ; 
A. O’Brien avoids the dust formation by a centri- 
fugal arrangement without moving parts. Lead 
chambers are best fed with water spray (H. 
Sprengel), not with water vapour, under mechanical 
draught ; when this is done, the objections to the 
reaction plate powers disappear. The Charlotten- 
burg Tonwarenwerke have already fitted 142 towers 
with earthenware plates. The theory of the 
chamber process is still doubtful. The acid is con- 
centrated in retorts of glass, pans of china (not 
very successful in France, which, on the whole, 
has done most to improve the lead chamber process), 
retorts of platinum lined with gold (Heraeus), or of 
cast iron, when crusts are deposited ; the Kessler 
retorts and the Zanner pans ; the latter, placed in 
the gas flues, and not otherwise heated, work very 
well. The catalytic process (Knietsch, Badische 
Anilin und Soda-fabrik, Ludwigshafen)* has already 
killed the freezing out of the monohydrate, and the 
Bohemian distillation of vitriol; it yields a con- 
centrated acid, yet the concentration methods have 
been greatly improved of late. Estimating the 
sulphuric acid as H, SO, of 100 per cent., after 
R. Hasenclever, Lunge gives the following pro- 
duction statistics: Great Britain, in 1900, 992,400 
tons from pyrites, 100,000 tons from sulphur, gas 
lime, &c. ; the United States, 940,000 tons—double 
the production of ten years ago, while Great Britain 
has increased her production by 25 per cent. in 
twenty years; -Germany, 578,000 tons in 1901 
(280,000 tons in 1882). Then follow France, Italy, 
Austria, &c., and finally Japan wit 50,000 tons. 

Knietch (Ludwigshafen) explained the influence 
of pressure and dilution with gases in the contact 
(or catalytic) process ; the same problem was also 
discussed in Setion X. The removal of arsenic 
from the gases of roasting-kilns was to have been 
explained by Hasenbach (Mannheim, who, how- 





* See ENGINEERING, vol. lxxiii., page 414. 





ever, was kept away by illness. P. Kestner (Lille) 
spoke on the artificial draught in lead chambers, as 
now used in 60 plants. The author recommended 
exhausters of hard lead, at 16 revolutions per 
second, placed at the end of the system, not 
between the towers and chambers; Delplace 
(Namur) questioned the advantages of the venti- 
lators. . 

E. Hart (Easton, Pa.) gave a review of the 
sulphuric acid manufacture in the United States 
since 1900. The contact process of Schroeder- 
Grillo was first tried by the New Jersey Zinc Com- 
pany, starting from zine blende ; very unsatisfactory 
at first, it has become a commercial success, and 
there are now about a dozen contact plants ; in 
Buffalo, the Verein Chemischer Fabriken, of Mann- 
heim, uses ferric oxide as a catalyser. Hart enu- 
merates 37 new lead chamber plants, erected since 
1900, working with Gilchrist columns, or on the 
Pratt and the Hoffman-Otto systems; the Th. 
Meyer tangential chambers are used in one instance. 
The total chamber capacity of these plants is 
6,500,000 cubic feet. 

E. Hart also reported on boric acid and borax. 
The report on. progress in the soda industry of the 
United States since 1900, erroneously ascribed in 
the journal to E. Hart, was drawn * by J. D. 
Pennock, of the Solvay Co., Syracuse. The author 
was critical, and we simply condense his statements. 
Apart from electrolytic plants, the United States 
ep now six soda works, all except the Penna 

alt Company (which starts from cryolite) using 
some ammonia process. The Solvay Company, 
which produces soda ash, caustic soda, bicarbonate 
of soda, and crystals, is the most important. Hans 
Frasch, at Cleveland, precipitates ammoniated 
brine with nickel hydrate ; a double salt, Ni Cl, NH;, 
is formed, but, as it is slimy, is not separated without 
difficulty ; from this the hydrate is recovered with 
the aid of lime; ammoniated caustic soda forms 
the other product. Of the electrolytic caustic soda 
works, only the Castner Alkali Company and the 
Acker Process Company, both of Niagara Falls, are 
said to be successful ; the latter fuses the salt, and 
uses cathodes of melted lead, and had much trouble 
at first with the escape of chlorine. The American 
Alkali Company, at Sault Ste. Marie (Rhodin 
process) had been closed. Electrolytic bleach is, 
however, successfully. made in several works, 
notably by the Dow Chemical Company, at Mid- 
land, Mich., which also makes bromine; the 
diaphragms consist of iron oxide, precipitated by 
the alkali from the chloride, together with calcium 
and magnesium hydrate. The Warren Paper-Pulp 
Company, of Yarmouth, Maine, proceeds after 
Carmichael, with platinum anodes. The Roberts 
Chemical Company, of Niagara Falls, electrolyses 

otassium chloride to caustic potash, and obtains 
 Sermcees A acid by burning the < i and 
chlorine ; anthracite anodes are used. The pro- 
duction of ‘bleach totalled 34,700 tons in 1902, and 
the imports from England had decreased to 31,900, 
from i to 14,000 tons. The alkali lakes 
are a very important source of soda and bicarbonate. 

The potassium salt deposits of Germany were 
described by M. Hagen (Sondershausen), who also 
dwelt on their origin. The position of the cyanide 
industry was reviewed by G. Beilby (Glasgow). 
Owing to the mystery in which everything has been 
kept, the importance of this industry has been 
much over-rated. The whole turnover of the 
European tradé does not exceed 600,0001. yearly, 
and the profits remain probably under 100,000/. 
Yet hundreds of thousands are wasted on shaky 
processes. The cyanide is chiefly wanted for gold 
extraction, and a great excess of cyanide was 
unnecessarily ‘axilla! there at first, so that now no 
more cyanide is consumed than years ago, though 
the use of cyanide has spread considerably. Apart 
from America, which manufactures its own cyanide, 
the world now wants about 5500 tons annually, 
while 12,600 tons could easily be produced in the 
actual plants, not counting contemplated exten- 
sions. There are many cyanide processes. Both 
W. Siepermann and the author heat charcoal, 
potassium carbonate, and ammonia; the former 
applies an excess of charcoal, and has to extract the 
infusible mass with water ; while Beilby avoids the 
excess, and obtains directly molten cyanide. 
Bueb and Foulis recover hydrocyanic gas from coal 
gas ; Bueb and Reichardt also, from the ‘‘schlempe” 
of the molasses refineries, which are very rich in 
cyanogen. Since sodium has become cheap (Cast- 
ner), the decomposition of the ferro-cyanide with 
sodium has gained in favour. Gelée prepares am- 
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monium sulpho-cyanide from carbon bisulphide | greatly esteemed by all the men under him. He has 


and ammonia, and heats the sulpho-com 
iron to convert it into ferro-cyanide. The United 
Alkali Company oxidises sulpho-cyanide with nitric 


acid, and absorbs the liberated hydrocyanic acid by 


caustic soda. There are thus enough practical 


processes, some very remunerative, apparently, to 


damp the chances of the electric fixation of atmo- 
spheric nitrogen, which so far has been disappoint- 
ing. 

¥. Réssler (Frankfort-on-Main) came to the 
same conclusion concerning the atmospheric fixation 
of nitrogen and the four synthetic cyanide pro- 
cesses really applied : the Beilby, Siepermann (in 
Stassfurt), the Raschen process of the United 
Alkali Company, and the improved Castner 
process. The latter is worked with comparatively 
simple apparatus. G. Erlwein (Berlin) spoke 
on the Caro-Frank process, taken up by Sie- 
mens and Halske, which A. Frank brought before 
the Agricultural Section VII. Caro and Frank 
observed in 1895 that. nitrogen acting on the 
powdered and heated carbides of barium, later 
replaced by calcium, gave calcium cyanamide, 
Ca CN,, with secretion of carbon. Two years ago 
the amide was directly formed in the electric 
furnace from lime, coal, and nitrogen. This amide 
yields sodium-cyanide when fused with soda or 
sodium chloride (in the case of the cheaper calcium 
compound), and ammonia when decomposed with 
water under high pressure ; extracted with water, 
it gives dicyanidiamide, a substance resembling 
sal ammoniac. Wagnerand Gerlach having demon- 
strated two years ago that the calcium compound 
also generates ammonia in the soil, this crude com- 
pound is now used as manure under the name of 
lime-nitrogen ; it contains up to 22 per cent. of 
nitrogen, and is hence asa manure about equivalent 
to nitre. 

J. Bueb (Dessau) discussed the preparation of 
cyanogen compounds in Section IV., with special 
regard to the gas industry. Knublauch had indi- 
cated the way in which Foulis afterwards obtained 
success. Bueb’s own process, adopted by the Con- 
tinentale Gasgesellschaft, consists in bringing the 
gas in contact with a concentrated solution of iron 
salts, immediately after the separation of the tar, 
but before the cooling and recovery of the ammonia, 
when a mud of an ammonium ferro-cyanogen com- 
pound is precipitated. 

(To be continued.) 








THE LATE MR. MATTHEW HOLMES. 

Ir is with very deep regret that we intimate the 
death of Mr. Matthew Holmes, the locomotive 
superintendent of the North British Railway. He 
died from heart disease, at his residence at Netherby, 
Lenzie, a suburb of Glasgow, last Friday. 
deceased was born ‘n Paisley, but while he was 
yet young his father entered the service of the Edin- 


burgh and Glasgow Railway om al as a foreman | 


in their works at Haymarket, Edinburgh. 
Mr. Holmes left school at fifteen years of age, and 


yound with | left a widow and a young daughter. 


The 


Mr. Holmes was 
!long a member of the Institution of Engineers and 
Shipbuilders, and was for two or three terms a member 
of council. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 1, 1903. 

Tue weakening tendency in the crude iron market 
is still apparent, and a decline of 50 cents a ton is 
chronicled for the past six days. Even at this decline 
comparatively little business is done, which is indica- 
tive of the fyct that consumers are stillin doubt. The 
melting of all kinds of crude iron continues as 
jactively as ever. The stocks in consumers’ hands, 
| therefore, are getting quite light, and a general de- 
/mand must manifest itself before very long. The 
reatest weakness is in Nos. 1 and 2 foundry. 
‘orge irons are threatened with another drop be- 
cause of the sharp activity in merchant bars. The 
situation, on the whole, is quite satisfactory. There 
is less weakness shown in pig and steel making, and in 
all steel products. Steel billets are held at 28.50 dols. 
at Pittsburgh, and 29 dols. for open-hearth. Sheet bars 
are held at 31 dols. ; muck bars, 33 dols.; crude steel 
demand is very light, and within a week oy large 
producers manifested a willingness to make conces- 
|sions; but this friendly disposition was not taken 
j advantage of. The reason for the present dulness is 
/explained by the fact that all consumers are simply 
}using up material that is being delivered under 
|contracts placed weeks and months ago. Con- 
|sumers are not pursuing their accustomed policy 
|of ordering months ahead, as they did last year. 
\If they did, there would be no complaint as to 
'dulness at this time. The same amount of ma- 
| terial is being consumed, and the fundamental con- 
ditions are practically the same as heretofore. The 
present downward tendency is accomplishing good 
| results all round, in that it is preparing a way eS a 
| further anticipation of wants, when the public opinion 
|in the iron market recognises that bottom prices have 
been reached. 
| Since 28 dols. was fixed for steel rails for 1904 
| delivery, some half-million tons have been contracted 
| for, and negotiations are under way for probablyas much 
‘more. But railmakers are not quite as anxious to secure 
| forward deliveries as they were six or twelve months 
|ago. It has been stated that the productive capacity 
|in steel rails for next year will be a million tons greater 
| than this in round figures, which fact has something 
to do with the decision of buyers to not be so atixious 
to contract ahead. This opinion may, however, appear 
| to be an erroneous one, and the heavy anticipating 
demand may set in at any time. This is borne out 
| when attention is given to the very large amount of 
‘railroad building definitely determined upon, and for 
|which financial provision has already en made. 
The especial feature of railroad building at this time 
is that it is being done by companies that are abun- 
dantly able to pay cash for everything they want. 
The older railway systems are paying for improve- 
|ments out of profits, while money for new railway 
/enterprises is still being obtained by the selling of 
bonds ; the companies engaged in these new enter- 
prises have abundant backing, and the roads are 
recognised as necessary. 
| In bridge-work the American Bridge-Building Com- 
| pany report that they are now figuring upon sufficient 
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was apprenticed to Messrs. Hawthorne and Co., | Work to tax their entire capacity for the rest of the 
engineers, Leith; and in Fae me. Rag ves year. Other branches of the steel industry are strong, 
father into the service of the Hdinburgh an@ 4nd market conditions indicate that the present 


Glasgow Railway Company. At the age of twenty- 
nine he was appointed a foreman in the locomotive 
department of the Haymarket Works. The North 
British had been rapidly extending; and the owners 
eventually took in the Edinburgh and Glasgow line 
and many others, and Mr. Holmes, the younger, was 
pee | in his post of foreman, which he occupied 
for quite ten years. In 1875 he was appointed chief 
inspector of the North British Railway, and nomi- 
nally assistant to Mr. D. Drummond, who held the 
chief command at the Cowlairs Locomotive Works. 
He was much interested in the development and _in- 
creased size of locomotives, and succeeded Mr. 
Drummond as locomotive superintendent when that 
gentleman left the North British Company to fill a 
similar post in the Caledonia Railway. Mr. Holmes 
became the head of a busy industrial army of practi- 
cally 7000 men. | 
Mr. Holmes loved his work at Cowlairs, and all the | 
other responsibilities which attached thereto. Those | 
works cover an area of 22 acres, and all the work con- | 
nected with the construction and repair of the company’s | 
engines, carriages, and wagons is done there. He had | 
also outside the works under his charge, at his retiral | 
in May, 835 engines, 3128 carriages, and 63,495 wagons; | 
the train-miles done on his railway last year amounted 
to 18,225,000 miles ; and there were carried 38,316,190 | 
passengers, 14,660,039 tons of goods, and 19,665,805 | 
tons of minerals ; while the men employed in his depart- | 
ment numbered 7461, and the wages paid reached | 
490,776/. 2s. 7d. He was a most lovable man, and was | 


| activity will be without interruption for months to 
come. Wages’ schedules are being signed, so that 
|manufacturing interests are assured of freedom from 
{trouble in that quarter. The production of coke 
is now in excess of present market demands, and 
prices for furnace coke have touched 2.75 dols. per 
ton at oven, and may drop to 2.50 dols., at which price 
heavy contracts can be had by manufacturers as soon 
as they are dis toaccept them. There is some un- 
expected trouble over the shipment of Lake ore because 
of inability of — and vessel owners to come to 
terms as torates. The boat supply is short, and owners 
are taking advantage of the fact. These little dif- 
| ferences will soon be adjusted. Nothing is being done 
|at present in foreign material, and it is the intention 
|of American makers to see that the importers are not 
overrun with business, and that they will have plenty 
of time for a long vacation. Emergencies may, how- 
ever, arise, when European makers will be consulted 
as to supplies, and these contingencies are being kept 
quietly in sight. 











THe ENGINEERING CONFERENCE: Erratum.—We re- 

ret to find that a mistake was made in our report of the 

iscussion on Mr. Inglis’s paper, read at the recent con- 
ference of engineers in London. The remarks attributed 
to Mr. Macintosh in the third column of page 821 of our 
issue of June 19 were really due to Mr. J. M. Dobson, 
M. Inst. C.E., Mr. Macintosh, though called on by the 
chairman, failing to respond. 





MERCANTILE CRUISERS WITH 
TRIPLE SCREWS. 
To THE EprtoR oF ENGINEERING. 

Sir,—Having strongly advocated triple propellers for 
warships in a paper cond: at the Royal United Porvice In- 
stitution in J anuary, 1876, and on many occasions since 
then, I am much interested in the paper on ‘‘ Mercantile 
Cruisers Fitted with Housing Propellers,” by Mr. James 
Hamilton, Member of the Council of Naval Architects, 
published in ENGINEERING on July 3, and beg your permis- 
sion to say a few words thereon. 

In February last I forwarded a paper on ‘‘Screw Pro- 
pulsion for War and Commerce” to the Admiralty and to 
the Institution of Naval Architects, in which I pro 
that the centre propeller in triple-screw ships should 
have only two blades, for the following reasons :— 

a. That when the centre engines are not working, the 
centre propeller may be placed in the vertical position, so 
that it will not retard the vessel or require so much 
power to drag it as a three or four-bladed screw 
would, &c. 

b. That this two-bladed 
nected with its engines, coul 
ever it may be required, &c. 

c. That as it is necessary that all the mechanism on 
board ship should be kept as simple as possible, small 
engines for rotating the centre propeller to reduce its re- 
sistance, when not propelling, should not be fitted ; nor 
should any gear be fitted to the other main engines to 
drive the centre screw when that is disconnected from 
its main engines, &c. 

The question of the propulsion of large ships generally 
is too wide for discussion in the compass of a single paper, 
or of a letter in yourcolumns; but having been a seagoing 
engineer, I venture to say that I see some obstacles in the 
way to the working of the plan pro by Mr. Hamil- 
ton ; as, for instance, the fouling of the sliding parts of 
the mechanism and the withdrawal of the tail-shaft. 
Those who have had experience of under-water fittings at 
sea will appreciate the difficulties which are likely to 
arise in many waters where marine growths are rapid, 
and in ports where there is sandy or muddy water. Cer- 
tainly the system of feathering the blades, invented by 
Mr. Bevis, should be applied to the centre screw before the 
trial of a more complicated and more expensive plan. With 
the two-bladed centre propeller fitted with the Bevis 
feathering gear it would be always possible to apply the 
full power of the boiler and engines to keep up the —_ 
at any moment against head winds ; and in the event of one 
set, or both sets, of the wing engines breaking down; there 
would be no delay in keeping up a fair pore 5 and the re- 
sistance of the feathered Bla es would be much less than 
that of the housing proposed by Mr. Hamilton. 

In the case of warships it would be interesting to discuss 
the possible advantages of using the hydraulic jet in lieu of 
the centre screw propeller. 

We have the Parsons turbine a promising to 
supersede the cylinder and crank ; and we have the oil- 
engine also coming on to supersede the — is it be- 
yond the range of reasonable speculation that it is pos- 
sible we may yet find in a development of Ruthven’s jet 
system something to supersede screw propeller? 

Yours faithfully, 
GEORGE QuICK, 
Fleet Engineer retired. 

20, Alleyn Park, West Dulwich, 8.E., July 4, 1903. 


ropeller, being kept con- 
f be used immediately when- 








MINING PLANT AT THE ST. LOUIS 
EXHIBITION. 
To THE Epitor oF ENGINEERING. 

Srr,—On June 19, 1903, Mr. Parker, the Commissioner 
of the United States for the St. Louis Exhibition, wrote 
a letter in Commercial Intelligence, urging British manu- 
facturers to send exhibits. 

As Chairman of the Committee on Mines and Mine- 
ralogy of the Royal Commission for promoting the Exhi- 
bition, I desire to say a few words upon this matter. 

Mr. Parker gives a table showing that, among the im- 
ports of goods into America, the United Kingdom sends 
180 million dollars; Germany, 112 million dollars ; and 
France, 87 million dollars; and he argues from this that 
England has an import trade worth making an effort to 
preserve. 

He, however, omits to point out that of the 180 million 
dollars, about one-third is mere re-exportation of goods 
sent to America by way of the United Kingdom, and 
that many of the principal items, such as copper, bitu- 
minous coal, diamonds, fibres, furs, india-rubber, iron 
and steel, precious stones, paper, tin, and much of the 
wool, consist merely of raw materia 

Our exports to the United States, of manufactured 
articles, are not large. Nor is this surprising. Measures 
have been taken with the avowed and deliberate object 
of killing our trade. What trade can be expected with 
a country that puts on every form of manufactured 
article, from machinery to china and earthenware, a tax 
of from 15 to 60 per cent.? This is not protection-—it is 
prohibition. 

Of course the Americans have a perfect right to put 
on any tariff they please, but it is the present character 
of their tariff that is the real cause why. our manufac- 
turers are backward in sending goods to be exhibited. 
They are asked to send them thousands of miles by sea 
and land, to pay for their packing and unpacking, and 
cleaning and care during the Exhibition, and for their 
repacking and iage back. 

f they sell any, they are to pay the full duty on them, 
We are to pay both the travelling and hotel expenses of 
all our representatives, including jurymen ; and no offer 
has hitherto been made even to give a reduction in rail- 
way rates for goods, or for any members of our com- 
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mittee, who, if they go to America, will have to bear 
their own expenses in a country where hotels and transit 
are notoriously dear. 

I am one of those who have a sincere friendship for 
America, a friendship shared by the vast majority of my 
countrymen. We do not believe that protective dutiesin 
America really ultimately injure our trade (for there are 
plenty of customers to take all we can make), though, of 
course, they are vexatious to industrial manufacturers. 
On the other hand, we believe them to be an enormous 
incubus, not only on American agriculture, but even on 
industry, and it is partly to their tariffs that the high 
prices of living in America are due. 

f course, we wish the Americans every success in their 
Exhibition, but the proposal that we should be represented 
at it resembles an invitation from a gentleman in the 
country to his friend in town, to visit him, on the condi- 
tion that the visitor shall bring his best goods and 
curiosities for the information and inspection of his host, 
shall pay the — to and fro, and insurance against 
any risk to them—that he shall bring his own servants to 
pack and unpack his luggage, and pay for his own railway 
journeys. That he shall reside in a hotel during his visit ; 
that no carriage shall be sent to meet him ; and that he shall 

ay his own fly to and from the station. And if, after all, a 
Ritule business results, he shall pay his host a commission 
of 60 per cent. on any goods that may be bought by chance 
visitors. Of course, we all know what private American 
hospitality is; but this is the character of the public 
Government invitation. 

Our committee has prepared a Government exhibit of 
minerals, statistics, and pictures which we hope will be 
interesting. Some of them are of antiquarian interest, 
some modern; and we think that in the Geological Survey 
Department’ some new notions will be found to which our 
American cousins are very welcome, if they appear likely 
to be of use. 

But I am sorry to say that, though I and the other 
members have not only written repeated letters, but have 
even personally canvassed manufacturers, we have been 
generally met with the objection that the expense pro- 
mised no sort of return, and that if we want to call the 
attention of neutral countries to our wares we can do so 
more directly. 

Thus, then, I fear that our exhibits will not be repre- 
sentative of our country’s trade. 

France and Germany may, perhaps, take a different 
view. We hope they will. We are in no sense jealous 
of their action, for any goods they can sell in America 
will help a three-cornered trade, and thus indirectly 
benefit us. Our manufacturers say that under present 
conditions American trade is not worth an attempt to 
secure ; and I must say that, in arguing with them, I 
have found it very difficult to combat their position. 

I, however, take this opportunity of saying that any 
manufacturers of mining or mineralogical plant and 
materials who desire to exhibit, will, if they will communi- 
cate with our Secretary, receive every possible assistance 
and welcome. 

I an, Sir, yours truly, 


H. CuNYNGHAME. 
134, Cromwell-road, July 7, 1903. 








DRILLED v. PUNCHED HOLES IN 
SHIPS’ HULLS. 
To THE Eprror o¥ ENGINEERING. 

Sir,—Like your other and more technical readers, I 
was very mare § interested in reading the published paper 
on the above subject, recently read by Mr. Yarrow before 
the Engineering Conference. | : 

With his suggestions fresh in my mind, I happened to 
turn to one of my oldest cutting-books on quite another 
quest. My eye fell on something very germane to the 
matter. I give it for the benefit of your readers :— 
**When Mr. Robert Napier extended his business so as 
to. embrace iron shipbuilding, Mr. Elder, believing that it 
was impossible to make sound work with the ordinary 
process of riveting long hot bolts, had the keel-plates of 
the Vanguard, the first iron steamer launched from the 
new shipbuilding establishment, bored, instead of being 
punched, and the rivets, made of soft charcoal iron, 
turned, carefully fitted to their holes, and riveted cold.” 

The Mr. Elder spoken of was the late Mr. David Elder, 
who died in the year 1866, and the events mentioned 
occurred as long ago as the year 1842, some sixty-one 
years since ! 

There would appear to be little new under the sun. 

I am, Sir, your obedient servant, 
BrENnevict W. GINSBURG. 
12, King’s Bench-walk, Temple, E.C., July 1, 1903. 








THE TRAINING OF ENGINEERS. 
To THe Epitor or ENGINEERING. 

Sir,—The training of engineers is at last receiving in 
England the attention it deserves, and the interest shown 
by the three discussions which have recently taken place 
give grounds for hoping that something more useful than 
the multiplication of technical schools, each with its one 
professor of engineering, expected to teach everything, 
will now be done. 

As I was unable to join in the discussion on Professor 
Cormack’s paper at the Engineering Conference, I ask for 
space to state briefly the points which seem to me to require 
attention from those who may be called upon to engineer 
the coming change. ; 

The first point is the necessity for improving the teach- 
ing on what are called the modern sides in our great 
public schools, and of co-ordinating it more closely with 
the science courses at the universities. We prize these 


schools on account of the unrivalled moral and physical 
| training they provide. The English public school boy 
}can always be relied on to lead men to face diffi- 
| culties, and to keep his hands clean; therefore it is 
|that in spite of these deficiencies in impartin 

| utilitarian knowledge, we send our sons to them, an 
there can be no doubt that as the influence and the wealth 
| of the profession increase, we shall do so more and more. 
| Hence it is of the utmost importance to us as engineers 
that the intellectual training should be brought up to the 
same high standard as the moral and the physical, and 
| adapted at the same time to our special needs. Secondly, 
| the enige p d courses should be co-ordinated with the 
| teaching of the schools, and should be directed towards 
| imparting that theoretical knowledge which is common to 
every branch of engineering in a practical manner—that 
is, the quantity and kind of theoretical knowledge which 
will be of practical use to ordinary men in solving the 
ordinary problems of everyday experience; the more 
abstruse parts of all subjects and specialisation should be 
left to a ec period. 

A certain amount of experimenting and laboratory 
work should be included in illustration of the sub- 
jects taught, but not by way of training or imparting 

andicraft skill. Also, there should be some instruction 
in book-keeping, in the card or notebook systems of col- 
lecting memoranda, and in the general principles of the 
law of contracts. The compulsory study of Greek, as a 
necessary preliminary to a university course, should be 
abolished. This course would occupy three years, and at 
the end of it the student would take his degree, being 20 
or 21 years old. 

He should then go into the shops or into works. I 
would strongly advise in any case one or two years in an 
engineering workshop, because there is no branch of en- 
gineering in which some knowledge of what is called me- 
chanical engineering is not sorely missed if it be not pos- 


sessed. 

When in the shops, the old idea of trying to turn the 
apprentice into a workman should be abandoned. To 
set an educated man to chip and file or drill holes for 
weeks together is an anachronism. Let him assist in 
erecting ; let him conduct and record the results of such 
experiments as have to be made in the works; let him be 
sent out to take dimensions, and, when he has gained ex- 
perience, let him be sent in charge of outdoor jobs; but 
do not try to turn him into a handicraftsman, for a handi- 
craftsman he is not to be. Let him learn how things 
should be done, not how to do them. With this treat- 
ment he will earn his pay. 

For many engineers this apprenticeship will be the be- 
nning of and will form part of their engineering life. 
hey will receive no further college training. But there 
are others with the capacity for receiving and assimilating 
higher mathematical and scientific teaching, and this they 
should have the Se of obtaining if we are to 
compete in scientific invention with other countries. 
This brings me to my last point, which is the urgent 
need for a National Engineering College. A college 
where there would be no examinations save an entrance 
examination, where there would be no professor of ‘‘ engi- 
neering,” but the best men in every special branch, and 
the best apparatus procurable for money. If all the money 
frittered away on technical schools had been spent in 
establishing such an enginering college with scholarships 
for poor students, the country would have been far richer 
than it is. The only possible alternative seems to be an 
agreement between the universities to divide the work of 
specialisation among them by each establishing a post 
= course in one particular branch of engineering; 

ut this alternative presents innumerable difficulties, and 
is almost foredoomed to failure. 

In this scheme I have suggested that the student should 
receive his theoretical before his —— training. Ido 
not say that it is necessary that he should do so, but I 
think it is better, for the following reasons :— 

First. ays ending two or three years in the shops or 
office, the habit of steady application to book-learning 
would be lost, for I do not believe in evening work for 
growing lads after a full day in the shops. 

Second. During the years spent in the shops much of 
the knowlege gained at school, especially mathematical 
knowledge, which can only be kept efficient by constant 
use, would be lost, and would have to be acquired afresh 
on foing to college. 

ird. With only the knowledge gained at school a lad 
would not be fit to undertake the kind of work which 
ought to be given to him during his apprenticeship. He 
would have to go into the old rut of hammer, chisel, and 
file, wasting his own time, and too often his employer's 
material, if he did nothing worse. 

Fourth. At 17 a schoolboy is too young to be emanci- 
pated from all control, or to live alone in lodgings and 
associate with workmen with profit to himself or them. 
The points I wish to urge then are :— 

1. Better preparation in our great public schools and 
co-ordination of the school with the university teaching. 

2. The establishment of three-year university courses 
¢ theoretical training, utilitarian rather than 

emic, for laying the foundation of general scientific 

knowledge on which ali branches of engineering ought to 

Fo and upon which a practice in any branch may be 
uilt up. 

3. An apprenticeship by preference, at least in part, in 
the works of a mechanical engineer, but not devoted to 
the acquirement of mechanical skill. 

4. Facilities for specialisation by the provision of the 
highest expert teaching in each special subject for 
those who can afford the time to pursue it, and have the 
ability to assimilate it. To compel all to follow the same 
course of mag as in the American scheme described 

i : 





| Some men far less than they need, to others far more than 





by Professor Dalby, must be wrong, for it must give to 





oy are capable of profiting by. All men cannot become 
highly scientific engineers. 
Yours truly, 
: MicHakEL LONGRIDGE. 
12, King-street, Manchester. 








STRESSES IN THE WEB OF AN 
ARCHED RIB. 
To THE EpiTor or ENGINEERING. 

Sir,—I should esteem it a favour if some of your 
readers would state their methods for computing the 
stresses in the web of an arched rib. I am raising this 
question because I feel sure that the means at present 
adopted for obtaining these vary considerably, and the 
difficulty is often got over by considering the arch as a 
compression member and taking a large factor of safety 
on the material. By this means the mb is su 
made of sufficient section to resist not only the compres- 
sion stress, but the shearing action which will occur, the 
amount of shearing action not being calculated. In the 
straight girder the shearing stress on any section varies 
with the tangent of the inclination of the moment-diagram 
at that section, the vertical ordinates of this moment- 
diagram being represented in foot-tons or foot-pounds. 
This reasoning, however, does not hold good in the ques- 
tion of the arch on account of the inclination of the web. 
It is well known, and a recognised fact, that in a parabolic 
arch with a uniformly distributed load no bending takes 
place, and in consequence there is no shearing stress in 
the web ; but with a varying load a bending action occurs, 
the moment of which is the intercept between the neutral 
axis of the rib and the diagram of loading, multiplied by 
the horizontal thrust. In consequence of this bending 
action a shearing stress must be imparted to the web. 

Yours faithfully, 
Droya A. Symons, Assoc. M. Inst. C.E. 

Palace Chambers, Westminster, June 25, 1903. 








FERRO-CONCRETE. 
To THE EpiTor or ENGINEERING. 

Str, —In your issue of the 19th inst. you give an account 
of a visit of the Graduates of the Institution of Mechanical 
Engineers to Southampton, and to the ferro-concrete 
work, which has been extensively adopted and is now 
constructed at Southampton. 

You state that the first cost of that class of work is 
“ heavy.” 

Will you permit me to say that it is not so. 

The cost of ferro-concrete, like that of all other ma- 
terials, can be made heavy, but I repeat that the cost of 
all classes of constructions in ferro-concrete compares most 
favourably with that of constructions erected in ordinary 
materials. 

And I give you the assurance that most of the already 
numerous examples of that class of work which have 
been erected in this country on my designs would not 
have been constructed had it not been proved to the 
entire satisfaction of the proprietors that by adoptin 
ferro-concrete they were saving a very large amount o 
money. 

As that legend respecting the abnormal cost of ferro- 
concrete, which one tries to establish, has already had 
damaging effects for my business, I would be greatly 
obliged to you if you would kindly do the needful to pre- 
vent it from spreading further. 

Believe me, yours —, 
. G. Moucnen, 


38, Victoria-street, Westminster, London, S.W., 
June 22, 1903. 








TEACHING MATHEMATICS, 
To THE EpiTor of ENGINEERING. 

Srr,—Your correspondent’s interesting and able article 
on the methods of ae ee on 803 of 
your issue of June 19, deals with a subject whiek modern 
engineers must, I think, agree to be of the utmost im- 
portance to the profession. 

The time when theory, and especiaily mathematical 
theory, was sneered at by ‘‘ practical men” is quickly 
passing away, although incalculable harm has been done 
7 a Lag by discouraging engineering students from 
studying it. 

As to method, I am strongly of opinion that different 
methods must be pursued in the teaching of boys and 
young men; with the former the only mental quality 
developed to any extent is memory, and therefore memor 
is the only one which should be employed. But wit 
young men the case is different ; they should he able to 
understand the theory of what they do; and I can con- 
ceive of nothing more disastrous to a student than to be 
taught to work processes mechanically and without under- 
standing something of the “scholastic logic” of them 
when it is known. 

The difficulty, however, with which engineers are con- 
fronted is how to cram into a technical course of two or 
three years all the various subjects an engineer ought to 
know. Here lies, I believe, more than half the difficulty 
of the present state of things. As a former student under 
Professor Perry, I can bear witness to the worth of his 
method ; but 1 am sure the professor himself would be 
the last to claim for his system that it can give a student 
a complete mathematical equipment in so short a time. 

How to get’ more time for mathematies—that is the 
question for our technical coll to solve. I would sug- 
gest, firstly, that either the holidays be considerably car- 
tailed or the course increased to four years ; and, secondly, 
that the workshops be omitted altogether. 








The first of these reforms would undoubtedly result in 
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a reduction of numbers ; but I venture to think that it is 
better to uce a few full-trained men than a large 
number of half-trained ones. 

Your correspondent quotes some remarks of Professor 
Perry on the class of men who ought to form the teaching 
staff of an engineering college. Now, Sir, when the 
butchers and bakers, who now férm the governing bodies 
of a great number of our technical colleges, realise that 
men who are mathematicians, as well as engineers, cannot 
be got at the same price as a shop assistant, something 
may be done in improving the class of teachers. 

In conclusion, Sir, if I may trespass upon your spac 
a little further, the most important point is the spirit in 
which instruction is given and received; and the best 
way to encourage mathematical-or any study is to foster 
a disinterested love for the subjéct itself, apart from its 
commercial value. In this way our technical colleges 
might be converted from mere industrial schools to 
centres of real learning. __ : 

I am, Sir, your obedient servant, 

London, June 22, 1903. A. R. 








STANDARD TEST - PIECES. 
To THE Eprror or ENGINEERING. we 

Srr,—Please permit an adverse expression of opinion 
from the American standard for test-pieces, as in yours 
of the 19th inst. For plate tests the thickness should be 
the standard for all dimensions rye 4 lengths _be- 
tween changes of section, for, as is well-known, pieces 
tested as per your illustration would give far more per- 
centage of elongationin 8 in. in thin plates than thick ones 
from precisely the same steel. ; d 

Then, again, for.rounds the elongation per cent. in 
4 diameters would be less when the distance between the 
collars is 5 diameters than when 10. For both rounds 
and flats it would appear that the lengths between changes 
of section should be standardised in some terms of the 
area of section, which might be expressed in circular 
inches, and the elongation would be found to be the same, 
from the same steel, whether tested in plates or rounds. 

For cast iron I think ter latitude as to form for 
transverse stress should permitted, and the results 
compared to some such old-established standard, as the 
Admiralty’s. Cross-section should, however, be rec- 
tangular. ; ; 

I understand this matter is under discussion now in our 
standardising committee. 

Yours faithfully, 
June 20, 1903. INSPECTING ENGINEER. 








MISCELLANEA. 

From returns compiled for Ryland’s Iron Trade Cir- 
cular we note that eight fewer blast-furnaces are now in 
blast than was the case on March 31 last, the respective 
figures being 346 and 354. 

An extra meeting of the Junior Institution of Engi- 
neers was recently held at Finsbury Technical College, 
when there was a Ta e attendance of the members to hear 
a lecture on ‘‘ High Frequency Electric Discharges,” 
given by Mr. R. P. Howgrave Graham, A.I.E.E. The 
members of the Society of Model Engineers were also 
invited, and many of them were present. 


A fine map of Peru, published by authority, has been 
sent us by the Consul of this progressive republic. On the 
back of the map is printed much information about the 
country and its climate. The mineral resources of this 
region have, of course, been famous since the days of 
Pizzaro, and are still very far from being fully developed. 
The agricultural products include rubber, tobacco, and 
coca. 

The Board of Trade have recently confirmed the follow- 
ing Light Railway Ofders :—1. West Manchester Light 
Railways (Extensions and Amendment) Order, 1903, 
amending the West Manchester Light Railways Order, 
1899, and authorising the construction of additional Light 
Railways in the Parish and Urban District of Stretford 
and County of Lancaster. 2. Callipgton Light Railway 
(Extension of Time) Order, 1903, amending the Callington 
Light Railway Order, 1900. 


Messrs. Dick, Kerr, and Co., Limited, have recently 
delivered to the Leicester eon a sample car built 
by the Electric Railway atid Tramway Carriage Works, 
Limited, Preston, Lancashire, which embodies some 
features that are new and important in railway-car con- 
struction. These features are principally an improved 
method of ventilation and an improved design of interior 
finish, which, taken together, have produced a very satis- 
factory car, constituting a pronounced improvement on 
their ‘* Preston Standard top-seat car.” 


The eleventh International Congress on Hygiene and 
Demography will meet at Brussels on September 2 next. 
The proceedings will extend over six days, and will be 
under the patronage of the King of the Belgians. Papers 
will be read and discussed in all seven sections of the 
Congress ;_ those in Section III. will be of especial inte- 
rest to engineers, the subjects down for discussion here 
including the purification of sewage and water, the dis- 


wg of garbage, and matters of heating and ventilation. | q 


‘ull particulars can be obtained on application to the 
Secrétaire Générale, Professor F. Putzeys, 1, Rue Forgeur, 
Liége. 

We have received from the Electrical Company, 
Limited, of 122-124, Charing Cross-road, W.C., some 
figures giving the results of tests made on Nernst lamps 
by Mr. Hoadley, the borough engineer of Maidstone. 
The average life of the lamps was well over 1000 hours, 
which is a great advance on that recorded in a test made 


only four or five months ago. The lamps were of the 





3-ampere type, and the voltage was in different cases 230, 
235, and 240 volts respectively. With the 230-volt lamps 
the average life was 1543 hours, and with the 235-volt 
lamps, 1580 hours. The experiment with those run at 
240 volts was still incomplete at the time the tests were 
brought to a conclusion, as most of the batch of six tried 
were still burning. Mr. Hoadley has also compared the 
lighting obtained with }-ampere Nernst lamps and incan- 
descent gas lamps. With the former the illumination at 
10-ft. distance from the lamp was .12 candle feet, at 20 ft. 
.04 candle feet, and at 40 ft. .008 candle feet. The corre- 
sponding figures for the incandescent gas lamps were 
J candle feet, .026 candle feet, and .0055 candle feet. 


Further trials with different types of four-coupled 
express locomotives have been made on the Prussian 
State Railways during the past year. The engines were 
all designed to do asimilar class of work, with boilers of 
practically identical evaporative power. Some general 
particulars are given below :— 








| Simple | . 
Four- me Two- 
| Cylinder | EPgine | cylinder 

=e Coni- hacen | Com- 
pound. “es = pound. 

Mean speed, miles perhour _.. 54.8 56.4 54.0 
Weight of engine and tender, 

metric tons ‘5 os ant 86.9 89.8 75.7 
Average weight behind tender, 

metric tons 6 ot --| 9285.8 274.1' | 257.3 
Total average weight of train, | 

metric tons os a .-| 372.7 363.9 333 0 
Calculated resistance of engine 

and tender 3 .. _ Ib.| 2612.4 2687.4 2166.9 
Calculated pull on tender draw- 

bar .. “ = - Ib. 3316.6 3268.8 2867.3 
Total tractive resistance .. » | 58290 5956.2 5034.2 
Total horse-power expended : 865.2 | 911.0 733.8 
Useful horse-power expended . } 

behind tender drawbar. . ..| 492.8 500.1 419.7 
Coal consumption per trip Ib. 3331 3515 3236 
Water consumption per trip, gals. | 2558 2290 | =. 2506 

' ' 


The results obtained showed the four-cylinder compound 
to be still slightly superior to the simple engine with 
superheater, though the latter was an improvement on the 
original type as first introduced. The four-cylinder com- 
pound, moreover, showed itself much the most easy- 
running machine. The following figures show the average 
mileage made by different passenger express engines on 
the Prussian State lines, between visits to the shops for 
repairs, including the returning of tyres :— 





Mileage Period to 
Type of Engine. between which Data 
Repairs. apply. 
Ordinary simple engines... 23,367 1890-1901 
Ordinary simple engines, 
with superheater . 22,797 _ since 1898 
Two-cylinder compounds 29,272 », 1893 
Four -cylinder compound 
(Von Borries) ... .. 38,871 », 1900 
Four - cylinder compound 
(De Glehn) +A «. -25,189 », 1894 








LAUNCHES AND TRIAL TRIPS. 

Messrs. Short Brothers, Limited, Sunderland, launched 
on Friday, the 26th ult., a steel screw steamer, named 
Afghan Prince, of about 8000 tons deadweight capacity, 
which they have built to the order of the Dcinen Line, 
Limited, Newcastle on-Tyne, fortheir New Yorkand South 
African trade. The dimensions are :—Len over all, 
423 ft.; breadth, 52 ft.; and depth, moulded, 30 ft. 4 in. 
The vessel is subdivided by watertight bulkheads into 
six cargo holds. The propelling machinery is to be 
fitted by Messrs. George Clark, Limited, of Sunder- 
land, having cylinders 27 in., 444 in., and 73 in. in 
diameter, with a stroke of 54 in., steam being supplied 
by three large steel boilers working at 180 lb. pressure, 
and fitted with Howden’s forced draught. 


There was launched on Saturday, the 27th ult., from 
the Clydebank yard of Messrs. John Brown and Co., 
Limited, a large twin-screw steamer named the Kaikoura, 
which the firm have built to the order of Messrs. Turn- 
bull, Martin, and Co., of London, The principal dimen- 
sions pany y between perpendiculars, 460 ft.; 
beam, moulded, 58 ft.; depth, moulded, 34 ft. 3 in.; and 
ewe tonnage, about 7100 tons. A special feature is the 
arge measurement capacity for cargo and for bunkers in 
view of the fact that the vessel is intended for the owners’ 
trade between London and the Antipodes, and for this 
_ also the whole of the forward holds and ’tween 

a are insulated for the carriage of frozen mutton. 
The propelling machinery consists of two sets of triple- 
expansion surface-condensing engines, having cylinders 
25 in., 42 in., and 69 in. in diameter, with a stroke of 48 in. 
The slide valve is of the = type in the high-pressure 
cylinders, and of the flat-faced type for the intermediate- 
pressure and low-pressure cylinders, all worked by the 
usual double-eccentric and link-motion valve-gear. Steam 
is supplied by five single-ended steel boilers, 15 ft. 6 in. in 
iameter by 11 ft. 6in. long, having 15 furnaces, and 
working at a pressure of 180 1b. per square inch, under 
Howden’s system of forced draught. The launch was 
witnessed by a large number of the Sheffield employés of 
the company, who were holidaying in Scotland. 

On Monday, the 29th ult., Sir Raylton Dixon and Co., 
Limited, launched from the Cleveland Dockyards, Mid- 
diesbrough, a steel screw steamer named the Mindello, 
built by them for the Emprega Nacional de Navegacao, 
of Lisbon, her principal dimensions being 140 ft. by 





11 ft. moulded. She will be fitted with 
engines by the North-Eastern Marine Engineering Com- 
pany, Limited, of Sunderland, having cylinders 104 in., 
17 in., and 28 in. in diameter by 21 in. stroke, supplied 
with steam by one large boiler working at 180 lb. 


21 ft. 6in. b 


pressure. 





H.M.S. Euryalus completed her trials on the Ist inst., 
when she ran for eight hours under full power. This 
vessel is of the armoured-cruiser class, of 12,000 tons, and 
was built with another, named the Hogue, by Messrs. 
Vickers Sons and Maxim at Barrow-in-Furness. The 
designed power was 21,000 horse-power. The speed antici-+ 

ted was 21 knots; but on the trial, with an indicated 

orse-power of 21,318, the actual speed over the measured 
mile course between Dodman and Rame Head was 21.635 
knots. So uniform was the working of the engines that, 
on the third and fourth run over the 23-knot course, there 
was practically no variation in the revolutions,.and the 
time taken was exactly the same—1 hour 3 minutes and 
18 seconds—equal to a speed of 21.817 knots. The fol- 
lowing are the mean results for the eight hours’ trial :— 
Steam pressure at the boilers, 280 lb.; at the engines, 
225 lb.; mean vacuum, 24.2; revolutions of the starboard 
engine, 124.5; and of the port engine, 122.5; the mean 
being 123.5; indicated horse-power of starboard engine, 
10,711 ; port engine, 10,607 ; giving a maximum of 21,318. 
The coal consumption was 1.98 Ib. per indicated horse- 
wer per hour ; and the quantity of water lost owing to 
lowing off, leakage, &c., was 2.87 tons per 1000 horse- 
power per day of 24 hours. The engines and boilers 
worked most satisfactorily during the trial. 





The s.s. Freke, built by the Chantier Naval Anversois, 
of Hoboken, near Antwerp, recently had her trial trip off 
Flushing. The steamer is 190 ft. long by 30 ft. beam by 
12 ft. draught, and has been built to British Lloyd’s 
highest class. The machinery has been supplied by the 
North-Eastern Marine Engineering Conipany, Limited, 
of Sunderland. Thecylinders are 17 in., 28in., and 46 in. 
in diameter by 30 in. stroke, with one large boiler 15 ft. 
by 10 ft. 6 in. working at a pressure of 160 lb. per square 
inch. The engines worked without the slightest hitch on 
the trial, a mean speed of 11 knots being easily attained. 





The Essex, first-class armoured cruiser of the County 
class, has completed her official trials with most satisfac: 
tory results. The Essex was built at His Majesty’s Dock- 
yard, Pembroke, at which port her machinery, designed 
and constructed by Messrs. John Brown and Co., Clyde- 
bank, was fitted on board. At a mean draught of 24 ft. 
6in. the following results were obtained on the three 
trials respectively :—Thirty hours’ trial at one-fifth power— 
steam, 177 lb.; vacuum, 26 in.; revolutions, 81.7; indi- 
cated horse-power, 4658; and mean speed, 13.84 knots. 
Thirty hours’ trial at four-fifths power—steam, 250 lb.; 
vacuum, 27.2 in.; revolutions, 121.2; indicated horse- 
pees. 16,132; and mean speed, 19.28 knots. Eight 

ours’ full-power trial—steam, 275 Ib.; vacuum, 26.5 in.; 
revolutions, 140.7 ; indicated horse-power, 22,219 ; and 
mean speed. 22 8 knots. 








Evxctric TRACTION IN Micnican.—The Michigan Cen- 
tral Traction Company is about to build a double-track 
electric line from Lansing'to Battle Creek, a distance of 
57 miles, passing through Lansing, Grand Ledge, Char- 
lotte, Bellevue, Olivet, and Battle Creek. Construction 
is expected to be well underway by August 1. With the 
exception of a 1000-ft. trestle over the Thornapple, all 

ing will be easy. The road-bed is to be well bal- 
asted, and 75-Ib. rails will beused. An average speed of 
30 miles per hour is expected to be maintained between 
Lansing and Battle Creek. 





Our Locomotive Exprorts.—Our locomotive export 
trade continues to move on pretty well this year. The 
value of the locomotives exported in all directions in June 
was 223.600/., as compared with 185,667/. in June, 1902, 
and 230,122. in June, 1901. This branch of our exports 
derives its chief support from the colonial demand. The 
value of the shipments to the three principal groups of 
colonies having been as follows in June of the last three 
years :— 








' | 
Colonial Group. June, 1903. June, 1902. | June, 1901. 
a Tis eae 
British South Africa | 89,384 37,566 18,942 
British India ve .-| 36,162 | 60,256 | 65,074 
Australasia .. 35,128 | 59,356 | 55,293 
H | 


The value of the engines exported to South America in 
June was 13,026/., as compared with 7825/. and 13,834/. 
in June, 1902, and June, 1901, respectively. In the six 
months ending June 30, this year, locomotives were ex- 
ported from the United Kingdom to the aggregate value 
of 1,303,5207., as compared with 1,052,026/. in the first 
half of 1902, and 843,543/. in the first half of 1901. The 
exports to the three principal colonial groups sustained 
the following proportions in these totals :— 








Colonial Group. | 1903. | 1902. | 1901. 
: EES ARR Ree ee 
British South Africa 362,219 151, 262 89,245 
British India an 311,232 | 370,270 235,596 
Australasia .. 276,157 187,527 111,714 











The value of the engines exported to South America to 
June 30 of this year was 131,7791., as compared with 56,9872, 





cg in the first halves of 1902 and 1901 respeg- 
tively. 
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SOME NEW TYPES OF SUPERHEATERS. 
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INDUSTRIAL NOTES. 


Tue first year’s experience of the operation of the 
Arbitration Act in New South Wales is deemed to be 
satisfactory by the Attorney-General for that Colony, 
who reports upon the cases adjudicated upon and the 
results. It is said that in the first year sixteen indus- 
trial disputes had been dealt with by the Court ; seven 
other cases—applications for decisions—had been de- 
termined ; besides those the Court had attended to 
forty minor matters and transacted other business. In 
addition to the above the president had sat in over 100 
chamber matters. The parties to the first-named six- 
teen cases of disputes comprised 250 employers and 
over 13,000 employés. The parties to the industrial 
agreements included 500 employers and 6000 employés. 
In the other applications 7000 workpeople “were 





brought within the terms of the agreements. Alto- 


(For Description, see Page 63.) 
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gether, it is claimed that conditions of employment 
were settled affecting 36,000 workpeople and 1000 
employers. Compulsory arbitration may suit New 
South Wales, but we have learned to trust to volun- 
tary arrangements. 


The further attempt to effect a settlement of the 
Penrhyn quarrymen’s strike has failed.. This attempt 
arose out of some passages in the Prime Minister's 
speech in the House of Commons debate on the ques- 
tion, on April 27 of this year. Several members of 
the House thought that an effort should be made on 
the lines of that speech to approach Lord Penrhyn. 
In the end the men themselves approached the owner 
of the quarries, on the basis of the terms of settlement 
formulated by the members, and submitted by them 
to Mr. Balfour. The reply leaves the question where 
it was. Lord Penrhyn states that at most there are 
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only some 900 vacancies. He would welcome some of 
the old hands back, but reserves the right to discrimi- 
nate between those who took a prominent part in the 
dispute and others who did not. The 1100 at present 
at work are to have the preference. The strikers had 
agreed to work amicably with them; but this is not 
deemed sufficient. Lord Penrhyn’s letter of June 28 
closes the matter for the present. 


WY 





—_—_——_ . 


There have been no outward and visible signs of 
any active life in the recently-appointed Royal Com- 
mission to inquire into the state of the law as regards 
trade unions. No meetings have as yet been reported. 
While, however, the Commission has been apparently 
inactive, the labour organisations of the country have 
not been idle. The Parliamentary Committee of the 
Trades Congress, following the lead of the London 
Trades Council, have sent out circulars to the various 
trade unions of the country, urging them not to recog- 
nise the Commission, and to give no evidence until 
the Trades Union Congress meets in September next. 
The composition of the Commission as a whole is 
assailed as being more or less capitalistic in character, 
and too strongly legal. Some of the labour organisa- 
tions contend that a number of trade union Officiais 
should be added equai to those already appointed. 
But that, of course, is absurd. It is in this way that 
the labour movenient of the present day is led ; the 
leaders ask overmuch. They might well ask for a 
share of the representation equal to that of employers 
on the Commission ; but to expect that pro e shall 
be labour men is preposterous. 





The Ironworkers’ Journal for July is almost wholly 
taken up by the report of the general conference held 
in Middlesbrough during last month. It was a sig- 
nificant fact that the mayor of the borough welcomed 
the delegates, and Alderman William Whitwell, the 
president of the Conciliation Board, also cordially wel- 
comed the delegates. Both congratulated the conference 
upon the amicable relationship that existed between 
employers and employed in the iron and steel trades, 
and which had existed for nearly thirty years. Mr. 
Alderman Whitwell, himself largely connected with 
the industries represented, declared that the Concilia- 
tion Board gave —— to one side or the other ; 
they were governed by ‘‘the principle of what was 
right, just, fair, and reasonable.” The effect of this 
long apprenticeship and adherence to conciliation was 
manifest in the conference, The delegates differed 
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occasionally on points of management and policy ; but 
there was no rancour, no bitterness in the debates. The 
decision not to ally the Assoviation with the Labour 
Representation Committee was upheld. Lodges are 
to ‘he left at liberty to subscribe to the Local Trades 
Councils if they think fit. There was an attempt to 
re-open the question of an eight hours’ day ; but some 
districts preferred the two-shift to the three-shift 
system. All would like the eight hours if they could 
only get twelve hours’ payment for the eight. 





The report of the National Union of Boot and Shoe 
Operatives states that the welcome change in the 
weather has stirred up trade slightly, there being a 
greater demand upon retailers, thus enabling them to 
dispose of some of their accumulated stocks. Not- 
withstanding this, the reports from the chief centres 
of the boot and shoe industry are rat‘er of a depress- 
ing character, and the outlook is not regarded as very 
satisfactory. Disputes in the month were few, and 
not of any magnitude. Reference is made to one at 
Leeds, with a co-operative society, as to which the 
report says:—‘‘It seems strange to us that there 
should be so much friction between the workers and 
the management of these co-operative societies, that are 
virtually owned and managed by workers themselves.” 
But may not the operatives expect and demand too 
much? The Newcastle report states that the dispute 
with the Chester-le-Street Co-operative Production 
Society has been settled in favour of the men. At 
Stafford there is a dispute over the discharge of men, 
and one at Dronfield, which is being negotiated by the 
officials of the union. It is complained that there is 
a growing extension of female labour in departments 
hitherto monopolised by men. The executive have 
protested against this extension. 





Although no great change is manifest in the iron 
and steel trades in the Wolverhampton district, there 
are more. favourable indications than of late. It is 
said that new business is difficult to obtain, but the 
rivals of home producers —German competitors—-are, it 
is reported, so heavily pressed with orders at home 
that they are unable to keep up deliveries on orders 
obtained here at lower rates than local producers 
could accept. This revives the hope of a_brisker 
demand upon the local firms, both as regards iron and 
steel. There have been more inquiries from shipping 
houses, home merchants, and general consumers for 
various classes of iron for future supplies, more par- 
ticularly for bars of second quality, fine strip, hoops, 
and galvanised sheets. There have been better bookings 
for best bars at standard rates. Unmarked bars and 
ordinary merchant qualities have been low in price. 
More business has Soa doing in steel at the old 
quoted rates. The engineering and allied trades 
remain without any material change. Generally 
speaking, employment is spoken of as moderate, but 
that term does not accurately describe the situa- 
tion. In most cases the men are fairly employed, only 
very few are really unemployed in proportion to the 
whole. In the hardware industries the variations in 
activity are greater, but very few of such industries 
have reason to complain of bad trade. Some branches 
are quiet, a few are slack, but generally they are, for 
the most part, well po ag Asa The outlook cannot be 
so well gauged. It only requires a bit of a spurt to 
give a fillip to several branches, and these would 
stimulate the rest. 





In the Birmingham district last week there were 
complaints of a small meeting and dull business in the 
iron trade. Very few orders were given out, buyers 
preferring to wait until the quarterly meeting before 
committing themselves to any extent. There seems 
to be a general dearth of orders, and some prognosti- 
cate that business will be slack for the next two 
months, for what reasons does not appear. It is said 
that foreign competition is still keen in bars and joists 
by Belgian and German makers, the prices for such 
being below what the Midland firms can concede. 
Marked bars maintain standard rates, but unmarked 
bars sell at low prices. Black sheets for galvanising 
purposes are less in demand. Makers of railway roll- 
ing stock are well supplied with orders, the men being 
fully employed. (ias-strip makers are fairly well en- 
gaged. Steel is in request, but prices remain unchanged. 
In the engineering andallied traces there is little change. 
For the most part the various branches are fairly em- 
ployed, the trade union officals say ‘‘ moderately 
employed.” The proportion of unemployed all throu sh 
is not large ; in some sections it is, indeed, very small ; 
in others it is larger, but not sufficiently large to indi- 
cate any serious slackness in those trades. In the 
other iron, steel, and metal-using industries the varia- 
tions are greater, as the whole is made up of many 
industries, some large, some small, and some seasonal 
in character. Generally the situation is fairly favour- 
able. It is exceptional for any section to complain of 
really bad trade. Some are quiet, others slack ; but 
for the most part the workers are fairly to moderately 
employed. In some branches trade is good, in a few 


very good ; but a fillip is needed to develop the activity 
which is so desirable. 





Last week’s market in the Lancashire iron trade was 
fairly well attended, but there was no real improve- 
ment in business. Some brands of pig iron were 
stronger in tone, and Lincolnshire makers were able to 
get a slight advance for foundry iron. Lancashire 
makers also were able to stiffen prices. Finished iron 
was only in moderate request ; some of the forges were 
on short time. 
fairly well maintained in most branches, and few com- 
plain of actual slackness. Electrical engineers and 
locomotive and railway wagon and carriage builders 
are busy ; but in other sections it is complained that 
new orders come forward very slowly, and the prices 
obtainable are said to be unremunerative—certainly 
below what manufacturers think they ought to get. The 
condition of the textile machine-making industry is re- 
garded as most unsatisfactory, and it is thought that the 
prospects of future trade are not encouraging. On the 
other hand, many regard the outlook on the whole as 
not unsatisfactory. The uncertainty in the iron and 
steel trades hel 
the future. The proportion of out of work union 
members does not increase, but rather decreases, which 
is a good sign. 





There is considerable anxiety in the cotton trades, 
but this is caused by commercial rather than by indus- 
trial difficulties and unrest. The card-room hands have 
had, however, to reconsider their position, especiall 
as to unemployed payments to members. The council 
thinks that the clamour for pay during stoppages en- 
dangers the position of the union. The funds cannot 
bear the strain put upon them during the last year or 
so. They say that it will be better for some of the 
branches to secede than continue to drain the funds 
in the way they have been doing for some time. 





The case of the Glamorgan Coal Company, Limited, 
v. the South Wales Miners’ Federation was again 
before the High Court last week. It had reference'to 
the ‘‘stop-day,” and was au appeal against the judg- 
ment of Mr. Justice Bingham, who tried the action 
with a special jury. The plaintiff company and 73 
other colliery companies sought for damages against 
the defendant federation, consisting of some 130,000 
South Wales miners and certain officials of that body, 
for wrongfully procuring and inducing miners to 
break their contracts of service. The plaintiffs are 
the owners of 200 collieries, and employed about 
100,000 men. 
acts of the individual defendants were not unlawful, 
and that therefore a combination to do a lawful act 
could not constitute an unlawful conspiracy. The 
appeal is against that decision. This case, when 
finally decided, will have an important bearing upon 
what is known as the Taff Vale case, inasmuch as the 
question of breach of contract is involved. 





Some provisions of the Employment of Children 
Bill were rather keenly re-discussed on report, and 
one clause more particularly was considerably modi- 
fied—namely, the one which prohibited the employ- 
ment of girls under sixteen years of age to trade in the 
public streets. The Bill, as amended, gives power to 
the local authority to make by-laws on the subject, 
but it does not expressly forbid such employment. 
The attempt to make the Bill compulsory failed ; as 
amended it is now, as originally pro » permissive 
on the part of the local authority. The measure will, 
perhaps, do something towatds minimising the tempta- 
tions of — girls in the open streets; but that is all. 
Many of them must work in order to live, and the 
utmost that the State can do is so to regulate employ- 
ment that it shall not tend to corrupt the young and 
thoughtless. 





The dispute of the coal labourers at the Port of 
Genoa eventuated in a lock-out of some 3000 on Wed- 
nesday in last week. The employers required the 
men to withdraw from their unions; this the men 
refused to do. The employers decided to give an 
opportunity to the men to resume work on condition 
of leaving the unions, or to employ such non-union 
men as presented themselves. It is said that the em- 
ployers feared that the lock-out would be declared 
illegal, hence the decision to open the works. 


The agrarian strikes in the South of Spain are so | 


widespread and serious that cavalry have been sent 
to the affected districts in case of outrage and riots. 

The labour problem in South Africa continues to 
cause anxiety, and protests against the importation of 
Asiatics are made in influential quarters. It is quite 
evident that the scheme is being fostered by some of 
the mine-owners. 

Barcelona is still a great centre of unrest. It is re- 

rted that some 30,000 workers are on strike, and it 
is said that the tramway workers will again cease 
work. Every effort is made to avert disorder, and 
arrests of leaders are being made on the slightest pre- 





tence, as a means to that end. 


In the engineering trades activity is | 


to keep up the feeling of doubt as to | 


Mr. Justice Bingham decided that the | 


On the North-East Coast all engaged in the shipping 
carrying trade have had to submit to a reduction in 
wages :—On coasting steamers, 2s. 6d. per week ; on 
vessels above 1500 tons displacement, 5s. per month ; 

|and on vessels under 1500 tons, 10s. per month. The 
state of the shipping trade, it is stated, warrants the 
reductions named, which have been endorsed by the 
North-East Coast Marine Engineers’ Conciliation 
Board. This reduction indicates that the carrying 
trades are depressed. 








THE PHYSICAL SOCIETY. 

Av the meeting held on June 5, in the Physical Labora- 
tory, University College, Dr. R. T. Glazebrook, F 
President, in the chair, Professor Rutherford. read a 

aper on ‘‘ Radioactive Processes.” There are three 

istinct types of radiation spontaneously emitted from 
radioactive bodies, which may be called the a, 8, and y 
|rays. Thea rays are prominent in causing the conduc- 
| tivity of a gas, they are easily absorbed by metals, and 
| are projected ies, not waves. These ies are about 
the size of a hydrogen atom, they are positively charged, 
| and travel with about one-tenth of the velocity of light. 
The B boo png similar in all respects to the cathode rays 
ig in a vacuum tube. The y rays are probably 
ike Réntgen rays, but of very great —ow power. 
|The a rays are by far the most important. In addi- 
tion to these rays, two of the radio-elements give 
off radioactive ‘‘emanations,” which are in all re- 
spects like gases. The radiations from these emanations 
are not permanent, but fall off in a geometrical pro- 
gression with the time. The radiation of the thorium 
emanation falls to half value in one minute, that 
from radium in four days. They have all the _pro- 
perties of gaseous matter in infinitesimal quantity. Their 
coefficients of diffusion can measured, the order of 
their molecular weights is 100, they are occluded by solid 
compounds producing them, and may be condensed at low 
temperatures. The radium emanation condenses sharply 
at —150 deg. Cent., the thorium emanation between 
—120 deg. and —150 deg. Cent. The two emanations 
excite on objects with which they come in contact two 
kinds of temporary radioactivity, that from the radium 
emanation decaying much faster than that from the thorium 
}emanation. The latter decaysin a G.P. with the time 
| falling to half value ineleven hours. These effects appear 
| to be produced by solid matter in invisible and unweigh- 
|able quantity, which can be dissolved off in some acids 
ut not in others. On evaporating the solutions, the 
radioactivity is obtained unchanged in the residue. The 
experiments of Crookes and Becquerel in separating by 
chemical treatment the matter responsible for the activity 
of uranium, called uranium X, were referred to, together 
| with the latter’s observation that the separated activit 
| had completely decayed after the lapse of a year, by whic 
time the uranium itself had completely recovered its 
,activity. The work of Rutherford and Soddy on thorium 
| was then discussed in detail. Thorium precipitated in 
| solution by ammonia retains only 25 per cent. of its 
|activity. If the solution is a and ignited, the 
| remaining 75 per cent. is found in the extremely small 
| residue left, which, by reason of its separation, is dif- 
ferent chemically from thorium, and was called Thorium 
X. Left to themselves, the thorium gradually recovers 
its activity, and the ThX loses it. The activity of the 
latter falls in a G.P. with the time, the half value being 
reached after fourdays. At any time the sum total of the 
two activities is a constant. This would occur if the 
ThX were being continually produced by the thorium, 
and this was shown to be the case by precipitating 
thorium at definite intervals after its separation from 
ThX. The ThX, and not thorium, produces the tho- 
rium emanation. The production of ThX by thorium 
of the emanation by ThX, and of the matter causing 
the excited activity by the emanation, are all changes 
of the same type, — the rates of change are 
distinct in each case. The change of uranium into 
uranium X is also similar, being the slowest of all. 
Twenty-two days elapse before uranium freed from ThX 
| recovers one-half of its activity. In radium the radium 
| emanation is the first product produced, and since this in 
a solid is almost completely occluded, the activity of a 
radium salt after it has been obtained from its solution 
rises after precipitation to several times its original 
value, due to the occlusion of the emanation. In all 
three radio-elements a part of the radioactivity is non- 
separable, and this part consists only of a rays. The 
8 rays only result at the last stages of the process that 
can be experimentally traced. In all cases the radiation, 
from any type of active matter, isa measure of the amount 
of the next type produced. Thus the radioactivity of 
ThX at any period throughout its life is always a mea- 
|sure of the amount of emanation it produces. These 
'results find their re ge if it is supposed that the 
a particles projected form integral portions of the atom 
‘of the radio-active element. Thus ThX is thorium 
minus one or more a a particles. The ema- 
nation similarly is ThX less a further a particle, and 
;so on. The non-separable activity is due to the 
'atoms of the original radio-element disintegrating at a 
| constant rate. he whole of the processes take place 
unaltered in velocity, apparently under all conditions of 
temperature, state of aggregation, and chemical com- 
| bination. This is to be expected of a subatomic change 
|in which one system only is involved at each change. 
On this view the spontaneous heat-emission of solid 
‘radium salts, discovered by Curie, is explained by the 
| internal bombardment by the a particles shot off and 
| absorbed in the mass of the substance. The amount of 
| energy given out in these subatomic changes is enormous, 
jand from Curie’s experiments it can be deduced that 
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each gramme of radium gives out 10° gramme-calories 
during its life, which is sufficient to raise 500 tons a mile 
high. It seems probable that the internal energy of 
atoms in general is of a similar high order of magnitude. 

Sir Oliver Lodge congratulated Professor Rutherford 
and Mr. Soddy upon the field of research which had 
opened up to them, and upon the way they were pursuing 
it. Referring to the fact that the temperature of a piece 
of radium is above that of its surroundings, he said 
that Professor Rutherford’s discovery that atoms of 
matter were thrown out by radium at one-tenth the 
s of light would account for energy effects, and he 
thought it necessary that when energ from an 
unrecognised atomic to an irregular molecular form, that 
previously non-existent heat would be produced. The 
important point in Professor Rutherford’s work was that 
he had established the fact that one kind of matter is 
thrown off by another kind of matter, and had also 
measured the velocity and weight of the particles thus 
thrown off. We were accustomed to electrons being shot 
out by matter, but the proof that light atoms are thrown 
off from heavy atoms was the evolution or transmuta- 
tion of matter experimentally demonstrated. The heavy 
atoms of radium speere to collapse and throw off atoms 
of low atomic weight ; the remainder is unstable, and 
more matter is thrown off, the original atom getting, it 
is to be presumed, lighter and lighter—according to the 
view of the author of the paper. It might be thought 
that this hypothesis about the degradation and the in- 
stability of the atoms was mere speculation, but it was 
the most reasonable explanation of observed phenomena. 
Arid the reason he was thus cordially willing to accept it 
as a working hypothesis was because he had been indis- 
tinctly looking for some such effect, being guided thereto 
by pure theory. And that was the chief point he wished 
to bring forward. 

According to an electric theory of matter—i.e., oa the 
view that an atom contained electrons with rapid inter- 
atomic movements obeying laws like astronomical laws— 
this instability ought to exist. Taking a formula by 
Professor Larmor for the radiating power of an accele- 
rated electric charge, Sir Oliver ge gave a rough 
proof of the latter statement (reproduced in Nature for 
June 11). He stated, in conclusion, as a working hypo- 
thesis, that we must not suppose that atoms are permanent 
and eternal, and suggested that we may possibly find a 
rise and decay in ordinary matter, and find that the 
history of an atom may be written—in accordance with 
the analogy of solar systems and cosmic configurations 
generally. On the electric theory of matter the falling 
together of electrons might produce the electric aggre- 
gate called an atom, and its subsequent gradual decay or 
separation into other forms would be accompanied by 
epochs of radioactivity. 

Professor W. E. Ayrton, after congratulating the 
author, said he would hke to ask a question. Professor 
Rutherford had shown us the discharge of an electroscope 
when a thick plate of metal was placed between a piece 
of radium and the instrument. Would the electroscope 
be affected if a piece of radium completely surrounded 
by an earthed metal casing was brought near to it? 
Again, if a piece of radium was insulated inside a com- 

letely-closed metal box, would an electroscope, metal- 
Rically connected with the outside of the box — the 
whole being placed in a very good vacuum—be charged, 
and, if so, what would be the sign of the charge ? 

Professor Everett found it difficult to believe that there 
was a sufficient store of energy in the atom to account for 
the effects observed. He asked if the phenomena were 
not due to resonance, the radium atoms being shaken 
asunder by vibrations in the ether to which they were 
responsive. These scattered atoms might knock asunder 
rg of the atoms of neighbouring bodies, and so produce 
the B rays. 

Professor 8. P. Thompson pointed out that the notion 
of energy within the atom was based upon the statement 
that the temperature of a piece of radium was above the 
temperature of its surroundings. Without doubting the 
work of Curie, he thought that critical experiments 
should be made on this point, before it could looked 
upon as an accepted fact, or such large generalisations 
be based upon it. 

Dr. Lowry called attention to the slender evidence on 
which the theory of atomic degradation has been based. 
The behaviour of thorium and ThX was precisely analo- 
gous to that of a substance like + bromonitrocamphor, 
which exists in an inactive ‘‘ normal” form as a neutral 
substance and a dielectric, but also in an active ‘‘ pseudo” 
form, in which it is a strong acid and an electrolyte. 
Both forms are fairly stable in the solid state, but when 
dissolved are pomares labile, and the merest trace of 
impurity is sufficient to bring about an isomeric change 
which leads in the course of a few days or hours to a con- 
dition of equilibrium in which there are about 94 parts of 
the inactive normal to 6 parts of the active pseudo form. 
The curves representing the rate of recovery and deca 
of (electrolytic) activity are mathematically identical wit 
those shown for the recovery and decay of radioactivity 
by the two modifications of thorium and uranium. There 
is, therefore, the strongest evidence in favour of the view 
that the conversion of thorium into ThX is a reversible 
change, and that the emanations and excited activity are 
merely physical phenomena. 

Professor Rutherford, in reply to Professor Ayrton, 
said that in the first case discharge would take place, and 
that the result in the second case would depend upon the 
thickness of the walls, and therefore upon the nature of 
the rays which could through. He also pointed out 
that Dr. Lowry’s explanation involved hin in perpetual 
motion. It did not explain radioactivity, and it was diffi- 
cult to see how it could account for the phenomena 
occurring in stages. Moreover, there was no reversible 
chemical action that went on at the same rate at a red 





With regard to Professor Everett’s 
suggestion, it seemed that such a process would be even 
more wonderful than that sugges’ The phenomena go 
on unchanged, even when the substance is shielded from 
external influence by many inches of lead. He felt con- 
fident that Curie’s observation of heat emission would 
prove to be well founded. 

At the meeting held on June 12, Dr. R. T. Glazebrook, 
F.R.S., President, in the chair, Professor 8, P. Thompson 
showed ‘‘ Some iments on Shadows in an Astigmatic 
Beam of Light.” Two years ago Professor Thompson 
showed before the Society some experiments on the 
shadows formed when a thin rod is placed in a beam of 
light which has passed through a tilted plano-convex 
lens. In those experiments the peculiar effects were 
chiefly due to the aberration known as coma. Following 
up his experiments, Professor Thompson has investigated 
the shadows produced when a thin rod is placed in an 
astigmatic beam. The results are complicated by 
spherical or central aberration, which is generally pre- 
sent in the beam. The first experiments showed the 
effect of this aberration upon the shadow of a thin rod. 
A beam of light was passed through an ordinary convex 
lens, and allowed to fall upon a semi-transparent screen. 
When the object was placed vertically so as to pass 
through the axis of the pencil anywhere between the foci 
formed by the central portion of the lens and the extreme 
zones, the shadow cast upon the screen was seen to be a 
vertical line passing through the centre of an oval. The 
oval is formed by the rod cutting out of the beam the 
whole of the light from the zone of the lens which has its 
focus at the point upon the axis at which the rod is placed. 
The thickness of the rod determines the width of the zone 
and the consequent width of the oval shadow. Experi- 
ments were then shown, using an astigmatic beam with 
as little central aberration as possible. If the rod is placed 
atan angle of 45 deg. to the vertical, and passes —_ 
the axis of the pencil, then when it is either close to the 
lens or close to the screen the shadow makes an angle 
of 45 deg. with the vertical also. As the wire moves from 
the screen to the lens the shadow turns over, 90 deg. of the 
rotation taking place when passing from one focal line 
to theother. When the rod through the horizontal 
focal line, it cuts off thelight from a thin vertical slice 
of the lens, and the shadow is therefore vertical. When 
it es through the vertical line, the light is cut off from 
a horizontal slice of the lens, and the shadow is hori- 
zontal. When a thin rod inclined at 45 deg. to the ver- 
tical is placed in a beam possessing both spherical and 
astigmatic aberrations, the shadow produced is a straight 
line when the rod is in contact with the len or the screen. 
As the rod moves from one position to the other, the 
shadow turns over. It is also distorted in the process, so 
that its general shape is like the letter 8. Professor 
Thompson gave a simple formula for finding the inclina- 
tion of the shadow of a rod when placed at any point on 
the axis of an astigmatic beam. 

Professor J. D. Everett expressed his interest in the 
subject. He said the experiments were very neat and 
the explanations clear. Assuming that the focal lines 
are at right angles, he indicated a simple method of deter- 
mining the rotation of the shadow of a rod in an astig- 
matic beam. The formula arrived at was very similar to 
that given by Professor Thompson. 

Mr. Sowter said he was pleased to see Professor Everett 
now agreeing with the assumptions which were embodied 
in his (Mr. Sowter’s) paper on ‘‘ Astigmatic Aberration,” 
read before the Society last December. Professor Everett 
had also verified some mathematical points brought out 
in that paper. It was unnecessary to prove that the sec- 
tion of the astigmatic beam was elliptical, for it has been 
known to be an ellipse in standard astigmatic pencils for 
the last fifty years. In the paper mentioned, it is shown 
that by reference to the elliptic sections any ray of the 


heat as in liquid air. 


beam is defined by aconstant eccentric angle; that the | }, 


shadows or images on the picture screen are merely ro- 
tated or displaced in a pure beam, a rotation of 90 deg. 
occurring between the focal lines ; but that the shadows 
are distorted when spherical aberration is present in the 
lens system producing the beain. 

A paper by Professor F. T. Trouton and Mr. E. 8S. 
Andrews, ‘‘On a Method of Determining the Viscosity of 
Pitch-Like Solids,” was read by Professor Trouton. The 
various methods which have been proposed for measuring 
viscosity meet with difficulties when it is attempted to 
apply them for the measurement of the viscosity of bodies 
such as pitch. To obviate some of these difficulties a 
method has been devised in which a constant torque is 
applied to a cylinder of the substance, and the relative 
rate of rotation of the ends is observed. From these and 
the dimensions of the cylinder the viscosity can be 
calculated by means of a formula deduced in the paper. 
The apparatus consists of a shaft ne freely on roller- 
bearings, with a pulley attached, from which weights may 
be hung for the purpose of applying the constant torque. 
The shaft carries a square socket for the pu of 
gripping the squared end of ‘the cylinder o' the sub- 
stance used. The other end of the cylinder is held 
in a fixed socket, and the shaft and pulley carry a 
divided circle to enable the rate of rotation to be ob- 
served. The apparatus can easily be arranged for carrying 
out observations at different temperatures. Two new effects 
were at once observed :—(1) The coefficient of viscosity of 
bodies, such as pitch, is a function of the time ; and (2) on 
removing the stress there is a flow back in the opposite 
direction, which gradually diminishes to zero with time. 
These facts were illustrated by means of curves derived 
from experiments on a sample of “ British pitch.” On 
first applying the torque there is a rapid flow, which 
gradually diminishes, and finally reaches a steady state 
On removing the turning-couple the cylinder turns back 
some little distance, at first rapidly, then slowing down 
gradually to rest. In the initial stage a store of elastic 


energy is gradually accumulating, which is preserved 
intact during the steady rotation, and given out on 
removal of the stress to produce the return flow. The 
rate of dissipation of the strain-energy stored in a 
cylinder of pitch when in a steady state of rotation was 
determined by gradually removing the weights producing 
the torque at such a rate as to prohibit rotation in either 
direction. The fact that the strain-energy disappears 
without any deformation occurring enables us so draw a 
distinct line between plastic and viscous substances. In 
a plastic substance, when held under deformation, the 
strain-energy does not lessen with time, while in a viscous 
substance it is dissipated. The apparatus was used for 
experiments on pitch, sodium stearate, and glass at high 
bgt a ny and also to verify the formula employed. 

r. Rollo Appleyard said that with materials such as 
Professor Trouton had investigated, it was necessary to 
exercise great care in eliminating errors due to slip and 
other disturbances at the ends of the bars. For this 
reason it was, as a rule, better to attach the rotating-index 
pointer not to the clamp which ae the twist, but at a 
place at a little distance along the bar itself. A conve- 
nient way of doing this with these comparatively weak 
materials was to slip an india-rubber ring over the bar. 
Between this ring and the bar could then be held a piece 
of cork carrying a pointer. Instead of applying separate 
weights to a scale pan in such tests, it Te to smoother 
results if the weights were increased by the flow of water 
into a vessel. r. Appleyard thought that it was almost 
hopeless to seek for mechanical ‘‘ constants” in respect 
to such highly extensible and complex substances as pitch ; 
and suggested that for such materials, and perhaps for 
materials in general, it sp be better to assume that the 
ratio of strain to stress is a function— possibly a logarithmic 
function—of the stress. The investigation of this func- 
tion from small displacements right up to the breaking 
strain would be more useful than figures based upon the 
assumed constancy of Young’s modulus and Poisson’s 
ratio. 

Professor Trouton, in reply to Mr. Appleyard, said 
that the rapid flow on first applying the torque was not 
due to any end effect, but was a property of the material. 
He also mentioned that he had dcmmcuiined the viscosity 
of shoemakers’ wax by Stokes’s method. A leaden bullet 
is allowed to fall through a tube filled with the wax, and 
from its rate of descent the viscosity can be calculated. 
The difficulty of following exactly the motion of the 
bullet can be overcome by using Réntgen rays. The 
results obtained from these experiments agreed very well 
with those obtained from the apparatus described in the 


paper. 

A paper by Mr. O. W. Richardson, on ‘‘ The Positive 
Ionisation produced by Hot Platinum in Air at Low 
Presswres,” was taken as read. The experiments described 
in this paper were almost all made at temperatures so low 
that there was no appreciable negative ionisation. In 
examining the relation between the current from a posi- 
tively charged hot platinum wire and the applied EMF. 
at low pressures, results were obtained which indicated 
that the value of the current fell off with time when 
the other conditions were kept constant. Further 
experiments showed that the current died away rapidly 
at first until it reached a steady value, which only 
disappeared gradually. Calling this steady value of 
the current Cy, it is found that the value C at any 
time t is given by C — Cy) = Ae—**, where A and k 
are constants. It is shown that this is the form which 
would be obtained if the induced leak C — Cy were 
produced by the monomolecular decomposition of some 
substance which gave rise to positive ions. The rest-of 
the paper deals with the methods by which a wire which 
has lost the power of poodeeing positive ionisation may 
have that power restored to it. It is shown that this can 
be done (1) by charging it negatively and allowing it to 
receive the positive ionisation from a fresh hot wire, (2) 
by exposing it to air for some time, and (3) by placing it 
in a vacuum-tube in which a luminous discharge is taking 
place. Experiments illustrating the nature, and deter- 
par | the magnitude, of each of these effects are de- 
scribed. 


SOME NEW TYPES OF SUPERHEATERS.* 
By Professor W. H. Watkinson, Associate. 


THE principal object of this paper is to describe various 
superheaters which the author has designed, and which 
are giving exceedingly satisfactory results in every-day 
work. As, however, no paper on the subject of super- 
sig 5, age een been read before this Institution, 
it will be well to explain briefly the objects and advan- 
tages of superheating the steam supplied to engines. 

rom the earliest days of steam engineering, the main 
proties which inventors have been trying to solve has 

nm how to diminish condensation of steam within the 
engine cylinders. This was the object James Watt had 
in view when he invented the separate condenser. Inthe 
Newcomen engine then in use, the steam, after doing 
work on the piston, was condensed by the injection of 
cold water into the cylinder of the engine. The result of 
this was that during each steam-admission stroke a large 
amount of steam was condensed in simply warming up 
the piston and cylinder, after they had been cooled by the 
previous injection of cold water. 

By his invention of a separate condenser James Watt 
enormously reduced condensation within the cylinder of 
the steam-engine ; but even with the separate condenser 
and all the other improvements which have been made 
since the time of Watt, from 12 per cent. to 30 per cent. 
of the steam supplied to a modern engine is condensed 
during its admission to the cylinder. 

The steam-turbine is the only engine in which this con- 


* Paper read before the Institution of Naval Architects, 
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densation of the steam by seg er ena ay internal sur- | 
faces does not take place ; but the steam in turbines is, of | 
course, wet from another cause—namely, on account of | 
the expansion it has undergone while doing work, and the | 
efficiency of this type of motor is also very considerably | 
increased when the steam is superhea' prior to its 
admission to the engine. 





(a) Steara jacketing. 

") Compounding. 

c) Steam separators. : 

‘ Special sees naa for une the condensed 
steam out of the cylinder at each stroke 

e) Reduction of clearance surfaces and clearance | 
volumes within the cylinder. 

(f) Superheating. 


developments absorbed all the energies of the engineers 
at that time, it is not surprising that the difficult problems 
involved in the design and construction of reliable super. 
heaters were left unsolved. : 
At present we have as maery§ reached the econamical 
limits, so far as the pressure of the steam and compound 


'expansion are concerned; and as the internal losses in 


engine cylinders are known to be still very large, in spite 


In steam-turbines the reduction in the amount of steam I g: a: 1 1 } 
required when superheated steam is used is due mainly to; The last in the list, and by far the most effective method of all the improvements which have been made in recent 
the increased volume and the decreased frictional resist- | of reducing initial condensation, is that of superheating years, there is a rapidly-increasing tendency to adopt the 


fig 6. 








Fig.7. Fig.8. 
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ance between the rotating vanes and thesteam. In steam- 
turbines of the de Laval type, wen | saturated steam, the 
discharge from the nozzle 1s generally more or less inter- 
mittent, due to the intermittent choking of the nozzle 
with the water in the steam. When the steam is super- 
heated, the discharge from the nozzle is free and con- 
tinuous, and the velocity, and therefore the efficiency, of 
the steam are on this account still further inc 
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the steam before it is admitted into the engine, and this 
is the only method whereby initial condensation can be 
entirely prevented. : 

The steam generated by most boilers contains more or 
less water in suspension, and in the superheater this sus- 

nded water, or ‘‘ priming water,” as it is usually called, 
1s first converted into steam and then the steam is super- 
heated. The result is that the steam leaves the super- 
heater increased in temperature above that ordinarily 
corresponding to its pressure. : 

The economical effects due to superheating were early 
recognised, and in 1859 the late Mr. John Penn read an 
important Pape on the subject before the Institution of 
Mechanical Engineers. About that time, however, other 
great developments in steam engineering were being 








The different devices which have been tried for the re- 
duction of cylinder condensation are :— 


made ; steam pressures were being tly increased, and 
compound expansion was being Siepeed ; and as these 





only known means available for materially reducing these 
losses—namely, superheated steam. 

Another advantage incidentally obtained in most cases 
where superheating is adopted follows from the reduced 
demand for steam on the boilers. Fewer boilers may in 
many cases be used, and those used may work at an easier 
rate ; the result generally being that the efficiency of the 
boilers is also inc In condensing-engines a still 
further advantage is derived from the fact that the use 
of superheated steam reduces the work to be done by the 
air-pumps, feed-pumps, and circulating- pumps. In 
nearly steam-engines, far more steam leaks past the 
valves and pistons than is generally recognised ; and it 
has been conclusively shown by the experiments of Messrs. 
Callendar and Nicholson that this leakage is mainly due 
to condensation of steam within the engine. 

These investigators have found, by experiment, that 
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superheating is only carried so far as to reduce, or at 


hot water leaks through a crack and past valves and 
pistons with far greater facility than steam does. Their n ; 
experiments show that although a valve may be practi- | the steam, after it has been admitted to the cylinder of 

y steam-tight so long as the steam is kept from con- | an engine, becomes ordinary saturated steam before or at 
densing, it will allow a — quantity to pass if the steam | cut-off, so that during expansion some condensation of 
is allowed to condense. ey conclude that ‘‘ under the | steam takes place, due to work being done at the expense 
actual conditions of the valve-leak experiments, the water | of the internal heat of the steam. In these cases there is 
leak is more likely to have been between forty and fifty no advantage due to the increase of volume of the steam 
times the steam leak.” | during superheating, but there is a great saving in steam 





most to annihilate, initial condensation. In these cases 


Professor Perry says :—‘‘It is to be remembered that it and in coal, due to the reduction of initial condensation 
is the existence of water round the piston and valves that and leakage of steam past the valves and pistons. 
enables leakage to be fifty times as great as if there was | 


With regulated superheating within these limits, there 
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Fig. 20. 









































Fig. 23. 
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no water.” By using superheated steam most of this | is no difficulty in lubricating the engine piston, because 
leakage is entirely prevented, as is also the leakage at | during most of the stroke there is moisture present to 
steam-pipe and other joints. assist the lubricant, and the conditions are similar in this 

During superheating, although the pressure of the steam | Tespect to those existing when ordinary steam is used. 
remains constant, its volume is tly inc The | As the lubricant is usually carried into the cylinder by 
amount of heat required to superheat 1 Ib. of steam by | the steam, it is necessary to avoid the use of animal fat 
150 deg. Fahr. is 72 British heat units, which is only | or vegetable oils, because these undergo decomposition, 
about 6 per cent. of the heat required to generate 1b. of | and lose their lubricating properties when subjected to 
dry saturated steam. The increase in volume due to | superheated steam. Only mineral oils should therefore 
this additional 6 per cent. of heat averages about 30 be used for lubricating the valves and pistons when super- 
per cent. | heated steam is used. i cgi 

Tn most cases where superheated steam is used the| In the case of large engines of the usual types it is not 





_in large-powered ships by means of an indepen 
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advisable to superheat the steam by more than about 
200 deg. Fahr., and in some cases there is trouble with 
the valves if the degree of superheat exceeds 150 deg. 
Fahr. When piston valves are used, this limit can be 
considerably exceeded without difficulty, with a corre- 
sponding gain in efficiency. Within these limits of 
superheating the steam is not dry throughout the stroke, 
and in most cases it loses superheat at or about the point 
of cut-off. In order that the full advantages of super- 
heat may be obtained in compound and triple-expan- 
sion engines, the steam should therefore be superheated 
between each stage of expansion as well as before admis- 
sion to the high-pressure cylinder. In the case of | 
triple-expansion engines the consumption of steam could 
be reduced to below 8 Ib. per hour per indicated horse- 
power by superheating the steam initially and between 
each stage of expansion. This could be best a 
ently- 
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fired triple superheater. The products of combustion 
would pass in succession about the tubes of the initial 
steam superheater, the first receiver superheater, and the 
second receiver superheater, so that the heat of these pro- 
ducts would be fully utilised. In order to reduce the 
length of steam piping to a minimum, this independently- 
fired compound superheater should be put as near to the 
engines as possible. 

he independently-fired superheaters described in this 
paper ee st much less attention than steam boilers, and 
it is probable that their life will be at least as long as 
that of boilers. As, by the adoption of this complete 
system, the amount of steam required by the best triple- 
expansion engines can be reduced to two-thirds of that 

uired with saturated steam, the number of boilers re- 
quired will also be reduced to two-thirds. The saving 
in cost on these will more than pay the cost of the super- 
heaters, and the weight and the space one by the 
superheaters are very much less than the weight and space 
occupied by the boilers displaced. 

For cases where only one or two boilers are used, it is 
generally best to heat the superheater with products of 
combustion from the boiler furnace ; but for larger instal- 
lations it is better to use a separately-fired superheater. 
One reason for this is, that if a superheater is applied to 
each of a battery of boilers, it is not known what each one 
is doing. One of the superheaters may be supplyin 
nearly red-hot steam, whereas another, the boiler of whic 
is pea lightly fired, may be acting as a condenser. The 
cost of a separately-fired superheater, and of the pi 
and by-pass valves, is also less than the corresponding 
cost where a superheater is applied to each boiler. The 
greatest advantages, however, of the separately-fired 
superheater in a large installation are the greater cer- 
tainty of action and the greater ease of control of the 
degree to which the steam is superheated. The combi- 
nation of a gas-producer with a superheater, described 
later, overcomes all difficulties connected with this type 
of superheater. 

Owing to the resistance offered by the superheater to 
the flow of steam through it, there is necessarily a slight 
drop in pressure between the inlet and the outlet ends ; 
the amount of this drop in pressure depending on the 
rate of flow of the steam through the superheater. The 
allowable drop in pressure in any given case de on 
the conditions of the case, and it should be definitely 
determined beforehand to suit these conditions. In 
general the drop in pressure should not exceed, say, 3 Ib, 
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per square inch when the maximum current of steam is 
flowing through the superheater. The author has heard 
of cases where the drop in pressure has been as t as | 
40 lb. per square inch. In some cases, where the drop in | 
pressure has been excessive, attempts have been made to 

improve matters by fitting a by-pass pipe through which 

to short-circuit some of the steam past the superheater ; | 
and some makers of superheaters habitually fit such a! 
pipe, with the object of controlling the temperature of the | 
steam sent to the engines, by mixing some saturated | 
steam with the superheated steam. | 

Such devices are worse than useless in all cases where 
the load fluctuates greatly. If by means of a valve in the 
short-circuit pipe the proportion of steam flowing through 
the short circuit is adjusted so as to give the desired tem- 
perature of the combined stream when the load is a maxi- 
mum, it is evident that at light loads a much greater pro- 
portion of the steam will flow through the short circuit, 
and the steam sent to the engines will have a much lower 
temperature. Now it is evident that this is just the 
opposite of what it should be, because the lighter the load 
the higher the desirable degree of superheat. This, how- 
ever, is not the worst feature of the short-circuit arrange- 
ment. At light loads, as already stated, most of the 
steam will pass through the short-circuit pipe, and the 
amount flowing through the superheater will be so small 
that the tubes in the superheater may be, and in some 
cases are, made red-hot, while the steam going to the 
engines is only very slightly superheated. 

Attempts have frequently been made to make part of 
the boiler-heating surface serve for superheating the 
steain. In boilers of the Serpollet type this is done ; and | 
for motor-car purposes, where minimum weight is one of 
the most important factors, this arrangement may 
satisfactory. But, wherever this arrangement is used, 
some of the tubes, or some parts of the tubes, are alter- 
nately wet and red-hot. Under these conditions, the 
tubes deteriorate very rapidly, and require frequent re- 
newal. Such simple arrangements may serve for small 
primitive purposes, but the larger and the more im- 
pee the scale of application, the more important 
yxecomes the specialisation of function. The importance 
of specialisation of function is evident both in the organic 
and the inorganic world. | 

“The difference between the powers of the lowest | 
plant or animal, and those of the highest, is one of de- | 
gree, not of kind, and depends, as Milne-Edwards long 
ago so well pointed out, upon the extent to which the 
wrinciple of the division of labour is carried out in the 
living economy. In the lowest organism all parts are 
competent to perform all functions, and one and the same 
portion of protoplasm may successfully take on the func- 
tion of feeding, moving, or reproducing apparatus. In 
the highest, on the contrary, a great number of parts 
combine to perform each function, each part doing its 
allotted share of the work with great accuracy and 
efficiency, but being useless for any other purpose.”— 
( Hucley.) 

In Newcomen’s engine the cylinder served both as 
working cylinder and as condenser. By providing a 
separate vessel for the condensation of the steam, Watt 
made one of the greatest improvements ever made in 
connection with the condensing steam-engine. 

In connection with some superheaters, arrangements 
are provided for flooding the tubes with water durin 
steam-raising and when the engines are standing, wit 
the object of preventing overheating of the tubes. 

This practice is, however, very objectionable for many 
reasons :— 

1. It is well known that metal rusts much more rapidly 
when it is alternately wet and dry than it does either when 
kept wet or when kept dry; and in the case of super- 
heaters internal flooding frequently causes rapid internal 
corrosion of the tubes. 

2. The water valves never remain permanently tight, 











and leakage of water into the superheater groper | goes 
on while the superheater is at work, with the result that 


the temperature to which the steam is superheated is re- | 


duced. In some cases this leakage is so great that the 
steam is wetter when it leaves the superheater than it was 
when it entered it. 

3. Unless the water admitted to the superheater is per- 
fectly clean, sediment is deposited within the tubes, and 
this not only increases the resistance to the flow of heat, 
but it also increases the resistance to the flow of steam 
through the tubes. 

4. If the tubes are arranged in such a way that the 
water will not freely drain from them, it is im ible to 
free them from water by blowing through the drain-cock. 

When the drain-cock is opened and steam is blown 
through, the water is blown from only two or three of 
the tubes, as the difference in pressure between the two 
headers, due to the smallness of the amount of steam 
flowing through to the drain, is only a fraction of 11b. 
per square inch. Thissmall difference in pressure merely 
causes a slight difference in the level of the water in the 
majority of the tubes, as indicated in Fig. 1, page 61. 





If the drain-cock is left open a sufficient length of time, 
the water will boil and prime out of the tubes; but this | 
will take a long and unknown length of time. If the | 
drain-cock is only left open a short time before starting | 
the engine, then, as soon as the engine is started, most | 
of the water will be swept out of the tubes to the en- | 
gine, where, if a separator is not used, it may do great 
damage. During the time that the water is being boiled 
out of the tubes, the part of each tube which does not | 
contain water becomes overheated. In some cases these 
arts are made red-hot and become bent, owing to water- 
nammer action. If the tubes are of the shape shown in 
Fig. 2, this action is intensified. The same remar 
apply to the cases where water collects in the tubes, | 
_~ to the superheater sometimes acting as a con- | 
denser. 


The general construction of the author’s independently- | but it is not as easily controlled as the gas-producer type, 
fired type of superheater is illustrated in Fig. 3, page 61, | and it requires more attention. 
which is from a gp tea taken during construction} An intermediate type is illustrated in Fig. 9. In this 
in the works of the makers, Messrs. Mechan and Sons, | case ordinary fire-bars are used, but a magazine M is pro- 
Scotstoun Iron Works, Glasgow. | vided, into which the fuel is fed at the top, and from 

The headers are of wrought iron or mild steel. The! which it automatically slides down to the fire-grate. A 
tubes, which are of solid-drawn steel, are arranged in water trough, not shown, is provided in the ashpit. 
rows at very small distances apart, so that the products; For marine, locomotive, and some other purposes, 
of combustion in passing between the tubes are divided | where the space available is very limited, and where it is 
into thin sheets, and in this way they are compelled to | undesirable to have’ a large mass of brickwork, the 
give up their heat much more readily to the tubes. The | arrangement of superheater shown in Figs. 10 and 11 is 
action of tubes arranged in this way may be likened to} preferred. The tubes are of the inverted U-form, and 
the action of the wire gauge in a Davy safety lamp. The | they are expanded into an annular tube-plate p, and this 
products of combustion flow transversely to the tubes, | tube-plate is bolted to the header h, which is either a steel 
and the efficiency of the arrangement is well illustrated | casting or a forging. The steam enters the outer com- 
by the fact that, although the gases are white-hot as they | partment of the header by the pipe S, and leaves the inner 
approach the first wall of tubes, they pass away from the | compartment of the header by the pipe S!. A light steel 
superheater at a temperature of about 460 deg. Fahr. casing C surrounds the superheater, and the products of 

In many cases of Lancashire boilers working in con- | Combustion flow across the tubes, as indicated by the long 
junction with Green’s economisers, although the length arrows. The superheater is shown as arranged for the use 
of path of the gases over the heating surface of the | Of oil fuel, but it can be fired with any kind of fuel burned 
boilers is 90 ft., and the length of path in the economisers | i1.2n ordinary furnace or in a gas-producer. An econo- 
| miser of the air-heater type is shown at a, and by means 
of this the efficiency of the plant is appreciably increased. 
400 deg. and 500 deg. Fahr. The outside diameter of the casing for a superheater of 


The gases in these superheaters are cooled through the | this type for 150,000 lb. of steam per hour is about 11 ft. 
same range of temperature, although the total length of | _When superheaters are heated by products of combus- 
th over the tube surface is only 6 in. The high rate of | tion from boiler furnaces, it is well, wherever possible, to 
eat absorption, obtained as described above, enables the | put the superheater in such a position that it will be 
size, weight, and cost of the superheater to be greatly | acted upon by products of combustion at a temperature 
reduced as compared with an fsa arrangement. The | of 1000 deg. Fa r. or higher. In order to accomplish this 
close spacing between the tubes is rendered possible by | in the case, for example, of Lancashire boilers, super- 
the tube ends being drawn down to a smaller diameter | heaters are sometimes put into the downtake chamber at 
for expansion into the headers. The same object may be | the rear end of the boiler. When this is done, the tubes 
accomplished by suitably bending the tubes near their | of the superheater inevitably become red-hot during steam 
ends, so as to allow of the tube holes in the headers being | raising, unless they are filled with water during this time. 
zigzagged. The tubes are expanded into the headers from | Some of the difficulties and dangers of this method of pro- 
the ends, by means of bevel-wheel driven expanders. | tecting the tubes have already been described. 
Any tube can be put in or taken out without interfering | With the object of obviating these difficulties, and in 
with any other tube. As the tubes are nearly vertical, | order that the degree to which the steam is superheated 
soot and ash do not accumulate on them, and all the tubes | may be instantaneously regulated, the author devised the 
can be perfectly drained. shunt-circuit system of supplying hot products of com- 
The cost of construction might be reduced by dispensing | bustion to the superheater. The application of this 
with the middle header, and making the tubes of the | system to a Lancashire boiler is shown in Figs. 12 and 13. 
inverted W form instead of the inverted U form. With | B is the boiler, S the superheater, and D the regulating 
the inverted W form of tube, however, complete drainage | damper. During steam-raising, and whenever the en- 
of the tubes is impossible, and blowing through with | gines are > the damper is closed, and the products 
steam does not appreciably help matters, as already ex- | of combustion all flow downwards to the bottom flue. 
plained. When the damper is open, some of the products of 
The superheater illustrated in Fig. 3 is being erected | combustion flow through the superheater chamber, and 
at a colliery in Lanarkshire. At present nine boilers | by adjusting the position of the damper the degree to 
are ul to supply the steam for the various en- | which the steam is superheated can be instantly regulated. 
gines, but it is expected that only six will be required | The damper, being in a comparatively cool position, does 
when the superheater is started. The fact that it | not burn away. Thissystem works exceedingly well, and 
pays to adopt superheating even at a colliery, where | the saving in coal effected by it averages about 20 per 
the cost of coal is a minimum, indicates that the saving in | cent. The same principle is shown applied to a boiler of 
other cases, and especially on board ship, will give a very | the ‘‘ Dryback ” multitubular type in Fig. 14. In order 
handsome return for the money invested in superheating | to cause the necessary difference of pressure between the 
appliances. upper and lower parts of the combustion chamber to 
Fig. 4 is a longitudinal section of this superheater and | insure a sufficient proportion of the gases passing through 
its furnace, hickie of the gas-producer type. A super- | the superheater chamber, a brickwork baffle W is built 
heater of this type has been at work night and day for | within the combustion chamber. 
over two years, and a recent examination of it showed | The same arrangement applied to an ordinary single- 
that the tubes were apparently as perfect as when new. | ended marine boiler is shown in Fig. 15, and in Figs. 16 
In this case six boilers were in use before the adoption of | and 17 a modification of this arrangement is shown, in 
the superheater, whereas now only four are required. which the products of combustion, after leaving the super- 
Wherever possible I prefer to use the gas-producer | heater, flow directly to the boiler uptake. This shunt- 
type of furnace in conjunction with independently-fired | circuit system may be applied to water-tube and _ loco- 
superheaters because, with this arrangement, the atten- | motive boilers, as well as to the types illustrated. 
tion required is less than with an ordinary furnace, the | In some places where the space is not available for the 
fuel being fed in through the hopper, say, once an hour, | application of the shunt system just described, the super- 
and the ashes being removed at the bottom of the producer | heater is placed within the downtake chamber, as shown 
every 12 hours. Another advantage is that smoke is|in Fig. 18, but in this case it is protected when the 
entirely got rid of; but the greatest a is due to | engines are standing by the short-circuit system shown. 
the perfect control which is thus obtained of the degree | This short-circuit system consists of a pipe P, connected 
to which the steam is superheated. ; . at one end to the outlet side of the superheater, and at 
In Fig. 4, A is the gas-producer. The air for primary | the other end to a steam-trap T. The cool water near 
combustion is blown in through the special grate shown | the bottom of the boiler condenses the steam within the 
near the bottom of the producer. The air for secondary | pipe P, and thus insures a constant flow of steam through 
combustion enters at B and up, as indicated by the | the short circuit. The water from the steam-trap is dis- 
arrows, through ducts provided between the gas-producer | charged to the feed-tank. Thisshort-circuit arrangement 
A and the combustion chamber i 


10 ft. or more, the gases pass from the economisers to the 
chimney at a temperature in most cases of between 





t . The products of | may be left in action when the engines are working, or, 
combustion flow from the combustion chamber to the | by means of a valve, it may be shut off as soon as the 


superheater through the perforated wall shown. | engines are started. When it is left permanently in 

he degree to which the steam is superheated can be | action, it provides a convenient means of improving the 
almost instantaneous! lated gaa the rate of | circulation of the water within the boiler. In some cases 
supply of steam to the blower. By means of a very | it is not convenient to apply any of the above systems, 


simple attachment, the rate of supply of steam to the | and in these cases the superheater receives its supply of 
blower can be controlled automatically so as to maintain | heat from the products of combustion after they Rare 
the temperature to which the steam is superheated | completed their circuit of the boiler-heating surface. The 
ayy : ' er h hich | first two superheaters constructed in accordance with the 

ig. 5 is from a photograph o bebe Soc eaters whic author’s system were heated in this way, by the products 
are at present under construction by Messrs. Mechan and lof combustion from a water-tube boiler. These super- 
Sons, for a large steel works. These two superheaters will | heaters have worked continually for four years with very 
seg Seat mh oe Pt acta ml ones» Hm et be 
system. It is believed that these superheaters are the| A cabeaiie applied in this way to two marine 
most powerful ever constructed. Fig. 6 shows the arrange- | boilers is illustrated in Figs, 19, 20, and 21. The super- 
ment of the brickwork setting for these superheaters. In | heater illustrated in these figures is being built for a new 


| Fig. 7 a slightly modified form of this combination is | steamer, which will be ready for her trials next month. 


shown, the superheater being placed above the gas pro- Another system which the author has devised, but has 
ducer, with the object of saving floor-space. |not yet had an res grtsenan A of trying, except on a small 

Fig. 8 illustrates an independently-fired superheater | scale, is illustrated diagrammatically in Figs. 22 and 23. 
combined with an ordinary furnace. hen an ordinary | This consists of a heat-absorbing coil U within the com- 
furnace is used in conjunction with a superheater, the , bustion chamber, a double superheating coil A within a 
furnace must be very frequently attended to, or great casing on the top of the boiler, and a coil W in the water 
fluctuations in the temperature to which the steam is | space near the bottom of the boiler. These coils are con- 
superheated will occur, a to variations in the condition | nected together by pipes, as shown, and after a liquid of 
of the fire. There is also danger of the superheater acting | high boiling-point has been introduced so as to fill the two 





ks as a condenser whenever the furnace-door is opened. In | lower coils, the system is hermetically sealed. Shortly 


order to overcome these difficulties, the author provides a | after the fires in the boiler are lighted, the fluid within 
heat reservoir, in the form of perforated brick walls, as | the coil system begins to circulate round the system, and 


| Shown. - This arrangement gives very satisfactory results, | as no steam is flowing through the superheater coils A, the 
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whole of the heat absorbed by thecoil U in the combus- 
tion chamber is given up. to the water near the bottom 
of the boiler by the coil W. In this way the cir- 
culation of the water in the boiler during steam-raising is 
insured, and steam may be raised much more quickly 
without injuringthe boiler. When the engines are dostied: 
the steam from the boiler flows between the convolutions 
of the coil A, and thence to the engines. The distances 
between the various convolutions of the coil A are ex- 
ceedingly small, and so the heating surface of these coils 
is very effective. In‘passing through these spaces the 
steam is superheated, and the circulating fluid within the 
coils is cooled. - The residual heat in the circulating fluid 
is given up to the water in the boiler by the coil W. 

The steam flowing to the engines has always the first 
chance of the heat in the circulating fluid; but what- 
ever heat is not absorbed in superheating the steam is 
always given up to the water near the bottom of the 
boiler by the coil W. So that, if the apparatus is properly 
proportioned and constructed, there is never any danger 
of injuring it; and, besides acting as an automatic 
superheater, it should be very valuable as a circulator for 
the water in the boiler. 

When superheaters are put in the chimney-flue of a 
boiler, the danger that they will intermittently act as 
superheaters and condensers is greater than when the 
superheater receives its heat from hotter gases, because 
the cooling due to the opening of furnace-doors is more 
likely to reduce the temperature of the products below 
that of the steam flowing through the superheater. This 
undesirable result is entirely prevented by the use of a 
heat reservoir. 

Where dirt is likely to be carried by the steam from 
the boilers to the superheaters, it is advisable to place a 
separator at the inlet side of the superheater to catch 
this dirt. Separators similarly placed should also be used 
in conjunction with large superheaters if the boilers are 
liable to prime. In this way the duty of the superheater 
is restricted to that for which it was constructed, and it 
is thus enabled to perform its duty more satisfactorily. 

_ In starting a new engine, or one with new piston-rings, 
it is not advisable to attempt to use highly superheated 
steam until the valves, cylinder, and piston-rings have 
acquired a glassy surface. If the superheat for the first 
few days be kept at, say, 40 deg. Fahr., there should be 
no trouble, and after this time the superheat may be 
gradually increased until the maximum superheat suit- 
able for the engine is attained. The above precautions 
are especially important in the case of engines having a 
“— rotative speed. 

hen the valves, cylinder, and piston-rings have 
acquired a glassy surface, internal lubrication does not 
appear to be absolutely necessary. The author has had 
an engine under observation for a considerable period, 
which is running most satisfactorily without internal 
lubrication, although the temperature of the steam is 
500 deg, Fahr. 








CROSS-CHANNEL STEAMERS.* 
By Professor J. H. Bites, LL.D., Member of Council. 


At the summer meeting of this Institution it may not 
be desirable to take up this subject more fully than to 
give a short statement of the routes upon which Channel 
steamers run, the number of vessels of each of the com- 
panies who trade on the routes, and, finally, tables descrip- 
tive of the modern vessels of each of the fleets, and dia- 
grams of one of the latest ships built for them. 

Channel steamers differ from ocean-going steamers 
chiefly in the following characteristics :— 


1. sera in relation to size. 

2. Shortness of sea voyage ; and from these follow :— 

3. Frequency of entering and leaving port. 

4. Importance of small net register tonnage. 

5. Small amount of coal carried, and consequent re- 
duced importance of economy of fuel. 

6. Most of the lines make passenger-carrying their chief 
consideration. 

Speed is one of the measurable qualities in which ships 
compete. The ordinary mger cannot measure com- 
fort, seaworthiness, or seakindliness in a ship; but he can 
measure how long it takes and how much it costs; and if 
he can travel in the fastest ship for the same money as in 
a slower one, he thinks he has got something for nothing. 
This is largely why shipowners want the speed of their 
new ships to be greater than the old ones. Further, if it 
should happen that there are competing lines running to 
the same place, the sporting instinct is arou in pas- 
sengers if competing vessels should happen to leave or 
enter port at the same time, and, though there never is 
any racing between passenger boats, it is evident that the 
faster boat must be the ter favourite. 

The following Table A gives a summary of the lines of 
cross-Channel steamers and the tonnage employed on the 
respective services as well as the distances between the 
terminal ports. 

From this table it may be seen how short the runs are. 
The resulting steamers approach more nearly to warship 
conditions, in the relation of speed to length, than any 
other type, though these vessels are not burdened, as war- 
ships are, with the conditions of cruising at low and vary- 
ing speeds for long periods, or with the necessity for a 
large coal endurance. 

A table is given on page 68 showin 
speed, horse-power, deadweight, num 
carried, and the tonnage. 

The speeds are high in relation to the length, and the 
vessels are therefore among the most interesting problems 
in modern naval architecture. The development may be 
seen by tracing the changesin any one of the fleets. Take 


the dimensions, 
r of passengers 


* Paper read before t 
June 24, 1903, 


the Institution of Naval Architects, 


TABLE A.—Cross-CHANNEL SERVICE. 








TABLE B. 


Draught, 10 ft. : depth to top of wood deck, 14 ft. 10 in. ; 
freeboard, 4 ft. 10 in. 


Draught with One Compartment Full. 


Length of Com- 


partment, per Cent. 





Compart- | Forward. 





ments. Aft. Mean. "of Total Length of 

| Ship. 
ft. in. | ft. in. | fc. in. 
2 S20) -|: 4b es | Is 11.0 
3 So Get 2s ll 38 9.5 
qd 10 2 12 6 ll 4 9.6 
5 12 4 lit 63 ll 9 14.3 
6 14 #4 9 O ae 11.0 
7 12 8 8 10 10 9 7.5 
8 12 8 ae. 10 6 | 7.5 
9 10 11 ae 10 62 (| 8.1 
Draught with Two Compartments Full. 

2and 3 Sinks. aa | ~- 20.5 
3 4 4 | ” cao | aa 19.1 
‘i, @ [ico Paes. fh ae te 23.9 
ia. | 2 mx 6S 14 3 25.3 
| ee Sinks. — | -- 18.5 
eo. Be epee ge! aor Sees 15.0 
R55 9 13 10 8 0 | 10 11 | 15.6 
9 10 tt ae 8 10 1 4) 15.4 


Draught with Three Compartments Full. 
Lecmed 19 10 | 5 10 | 12 10 | 23.1 


that of the London and South-Western Railway, with 
which the author has been most familiar. In 1889 the 
fastest vessel in this fleet was the Dora, of 1114 tons dis- 
placement, on 10.1-ft. moulded draught, and 164 knots 
speed, having engines which develo 2250 indicated 
horse-power on 109 revolutions. In 1890 three new vessels, 
the Frederica, Lydia, and Stella, were built, for which 
the owners issued tenders for vessels having 17 knots 
speed with natural draught, and 18 knots with forced 
draught. The vessels built obtained 194 knots on a six 
hours’ trial for 5500 indicated horse-power, on 1630 tons 
displacement, the engines running at 172 revolutions. The 
cost of each was about double that of the Dora. 

These vessels were succeeded in 1894 by two others—the 
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Distances 
Owners, Rovrr. are aia rg a | Registered oe 
ror eee ‘i ly, | rgest Vessels. ‘ermina 
Vessels. | Tonnage. Ports. 
ee | Trish Sea. miles 
Great Western Railway Company ..|Milford—-Waterford and Cork | 12 _ T.-S.S. Great Western, 1339, 35 3548 96} 
London and North-Western Railway|Dublin (North Wall)andGreen-| 17 _ T.-S.S. Scotia, 1872, 319 al 4149 70 
Company = “a a ..| ore to Holyhead | se a ‘ 86 
City of Dublin Steam Packet Com-'Kingstown—Holyhead, North 14 _ /T.-S.S. Ulster, 2632, 733 7100 64 
pany | of Ireland—Liverpool | | 
Lancashireand Yorkshire and London Belfast—Fleetwood a 5 .-S.S Duke of Connaught, 2259 120 
and North-Western Railway Com-| 1714, 536 | 
pany 
Midland Railway Company (building) ~~ and Isle of Man—Hey- 3___'T.-S.S., 1900, 500.. 1500 | 120 
sham } 
James Little and Co. .. Belfast—Barrow .. 5  |T.-S.S. Duchess of Devonshire, | 1926 115 
Douglas—Barrow | 1265, 390 | 
Portpatrick and Wigtons!i‘re Rail- Larne—Stranraer 3 _|P.S. Princess May, 1123, 368 ..| 904 $1 
ways Joint Committee | 
G. and J. Burns .. .. Belfast—GlasgowandArdrossan| 14  (S.S. Magpie, 1280, 400 .. | 4853 129 
Laird Line = and North of Ireland—| 11 |S.S. Rose, 1197, 413 | 2823 210 
Glasgow | 
Dublin and Glasgow Steam Packet Dublin—Glasgow 4 Iss. Duke of Rothesay, 1226, 233 1163 } 210 
Company | 
Belfast Steamship Company .. .. Liverpool and North of Ireland 5 |T.-S.S. Magic, 1640, 478.. Pe 1583 | 156 
Isle of Man Steam Packet Company \Isle of Man—Liverpool.. wef © Ee |P.S. Empress Queen, 2140, 941 4493 75 
| Continental. | 
Great Western Railway Company .. Channel Islands—Weymouth.. 12 |T.-8S.S. Great Western .. 3548 80 
Included in Cross-Channel ‘Service in previous table. | 
London and South-Western Railway|Havre and Channel Islands—| 17  /T.-S.S. Alberta, 1295, 380 4475 12) 
Company | Southampton | 
— be > nna and South Coast) Dieppe—Newhaven | 6 =T.-S.S. Arundel, 1116, 328 1566 64 
ilway Company | 
South-Eastern and Chatham Railway Boulogne—Folkestone .. 20 (Turbine S. Queen, 1319, 251 ..; 5800 29 
Com alais—Dover . ee ee . -.| “s 22 
Belgian Government ../Ostend—Dover .. 12 __—~&P.S. Princess Clementina, 1474, 5797 68 
77 | 
Zeeland Stoomvart Maatschippij .. Flushing—Queenborough 7 _P.S. Kénigin Wilhelmina, 1888, 5562 108 
cs 724 
Great Eastern Railway Company .. Holland and Belgium—Har.| 17 _ T.-8.8. Dresden, 1805, 496 7269 101 
Wwic 
| 








All these vessels have forced draught, with closed stoke- 
holds, the ratio of weight of machinery to indicated 
horse-power being approximately 1 to 10; all except the 
Frederica type ing four-cylinder triple - expansion 
engines. It is interesting to note that none of these 
vessels have water-tube ilers, nor have any serious 
difficulties been experienced with the forced draught. 
These vessels have, in common with all Channel steamers, 
to run for comparatively short distances and then to cease 
steaming. To that extent there is a variation in the 
service of the boiler, though the rapid a in speed 
of ship, and the consequent comparatively sudden changes 
in the air pressure in the boilers, so common in Navy 


| boilers, do not exist in these cases. 








All the British-built high-speed Channel steamers have 
cylindrical boilers, and most of them are worked with 
forced draught. None of them have water-tube boilers. 
They maintain readily their trial-trip speeds in favourable 
weather all the year round, and they make their passages 
with a certainty that is only interfered with By excep- 
tional weather or accident. A small number of vessels 
built abroad for cross-Channel service have water-tube 
boilers; but these vessels are reported to be not so regular 
in presence on their service as could be desired. They 
retire at frequent and somewhat prolonged intervals for 
recuperation. 

One of the most- serious difficulties in the design of 
Channel steamers is that of making the net registered 
tonnage as small as possible. With the daily entrance 
to a port, and the consequent payment of harbour and 
dock dues, based on tonnage, the total expenditure for 
these dues is a very serious item. The reduction of net 
registered tonnage is a matter of vital importance ; spaces 
which otherwise would be closed in are kept open to avoid 
measurement; and while it may be said from their records 
that cross-Channel steamers are quite safe, they would be 
much more seaworthy if these parts could be closed in. 
An instance of this may be seen in the curves of stability 
of one of these vessels shown below, from which it 
may be seen how much the tonnage laws are responsible 
for reduction in reserve of stability. It may be said that 
the effect is not material, as the vessels have proved suffi- 
ciently seaworthy, in spite of these drawbacks, and that 
the reserve of stability, while small, is sufficient. 

In the comparatively crowded channels in which these 


CURVES OF STATICAL STABILITY OF ACROSS CHANNEL STEAMER 














indicated horse-power on 1350 tons displacement, the 
engines running at 190 revolutions. With this change 
was introduced separate cabins instead of open berths in 
the saloons, and also a system of much more minute sub- 
division. These vessels were built of much lighter scant- 
lings, the total hull weight being 16 per cent. lighter than 
in the earlier ships. Prolonged experience has shown 
that arduous as the service is, the scantlings are quite 
satisfactory. The later vessels have been of 194 and 20 
knots -s' , with 4500 and 5300 indicated horse-power, 
and with increased accommodation and weight-carrying. 








Columbia and Alma, which obtained 19.3 knots for 3750 | 
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vessels ply, they are liable to accidents from collision, so 
that they should be well subdivided. The larger powers 
and the necessity for lightness in machinery generally in- 
volves large engine and boiler-rooms. These in them- 
selves do not tend to make subdivision for safety any 
easier. The light draught of many of these vessels, com- 
bined with the fact that small tonnage is all important, 
makes it difficult to carry bulkheads much above the 
water, and the necessity for small compartments below 
is thereby emphasised. These vessels would be much 
safer if the bulkheads could be carried to the next 
deck above, but this involves the closing in, and making 
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‘* ENGINEERING ” ILLUSTRATED PATENT 
RECOR 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the adverti. t of the pt of a plete Specification, 

give notice at the Patent fe apa of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 








AGRICULTURAL APPLIANCES. 


10,462. U., J.. and A. Whatley, Pewsey, Wilts. 
Mo Machines. (2 Figs.) May 6, 1902.—It is a dis- 
advantage with horse-drawn mowing machines that the blade 
must project from one or the other side of the machine, so that 
the horses shall not be driven through the standing corn, and there- 
fore with such machines it is only possible to cut when driving in 
one direction in relation to the crop, and consequently one portion 
of a crop cannot conveniently be cut unless it is desired to reap 
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the whole. In order to overcome these difficulties the inventors 
provide a motor-driven mower having a front cut of nearly the 
full width of the machine. Means for gathering the corn as it is 
cut may comprise longitudinal and cross-travelling bands, one of 
which picks up the corn and passes it’ on to the other. The 
former of the two bands may be horizgntal and the latter vertical, 
and serving to carry the stalk ends of-the corn so as to lay the 
corn parallel with the main axle of thée.machine. (Accepted 
April 29, 1903.) 


ELECTRICAL APPARATUS. 


A. 8S. G Brown, London. Galvanometer. 
3 Figs.) April 18, 1902.—This invention provides a galvanometer, 
called. a “reaction galvatiometer,” for testing lengths of cable in 
which the self-induction should balance the capacity effect. The 
needle of the instrument moves in one direction or the other to 
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indicate a preponderance of capacity or inductance respectivelys 
The instrument comprises a wire coil delicately suspended in an 
alternating field, so that its conductor cuts the line of force and 
the cable to be tested is connected to the coil. (Accepted April 29, 
1903.) 


10,800. S. Z. de Ferranti, London. Electrostatic 
Meters. {1 Fig.) May 10, 1902.—This invention relates to 
electrostatic measuring and indicating instruments, such as have 
heretofore had their motor vanes separated by air. According to 
this invention the motor vanes of such instruments are separated 
by insulating liquid, which is of greater dielectric strength and 
has a higher specific inductive capacity than air. In such instru 
mente there is natural damping, so that they are dead beat, and 
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they can afford a larger indication than an instrument of like 
size having its vanes air-immersed, because not only is there in- 
creased inductive effect, due to the higher specific inductive 
capacity of the separating dielectric, but the vanes may be closer 
together without danger of sparking occurring between them. 
The weight of the moving part may be counter-balanced by buoy- 
ancy in the liquid, in order to diminish pivotal friction. (Accepted 


GUNS AND EXPLOSIVES. 


. G. Atha, Furness Abbey, Lancs. Shell. 
(2 Figs.] June 18, 1902.—This invention aims at counteracting 
the breaking-up strain on the body of a shell which occurs when 
the motion of the shell is suddenly arrested by the target. The 
shell is made tapered towards the rear end and provided with a 
strong steel jacket that drives forward by reason of its impetus, 
and puts great compression upon the shell at the moment that it 
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strikes and tends to disrupt. The jacket may be made and pro- 
portioned in such manner that it breaks up after its function is 
accomplished, and it may be driven from off the shell proper by 
the target when its edge engages the same at the edge of the 
puncture made by the shell point. The tapering of the shell 
may, as illustrated, be unequal.. In some cases the shell might be 
parallel-sided, or even tapered in a contrary direction to that 
shown. (Accepted May 6, 1903.) 


6511. M. Fischhaber, New York City, U.S.A. 
To: oes. [7 Figs.) March 20, 1903.—This invention relates 
to torpedoes propelled by means of compressed air, and provides 
means for steering them and for controlling the steering in such 
wise that they may be discharged from bow or stern tubes, and 
yet strike a broadside target. Compressed air is directed un- 
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equally from a pair of tubes terminating at the sides of the stern 
of the torpedo, by means of a valve controlled by an aut tic 


apparatus for producing tubes of great, uniformity, strength, and 
thickness, and free from the torsional strain in the structure of 
the metal that other such apparatus has heretofore produced in 
rolling. Disc rolls according to this invention are so arranged 
in respect of each other that the heated billet is first operated on 





by outer parts of the rolls that force the billet towards the middle 
and more rapidly and independently rotating portions that press 
it on to a mandrel having a pointed head for perforating the tube 
and arranged between the rolls. (Accepted May 6, 1903.) 


6950, The French Electro-Metallurgical Societ; 
Froges (Isere), France. Treat: Iron and Steel, 
March 25, 1903. (Convention date, March 25, 1902.)—A method 
of carburising molten iron or steel, particularly adapted for use 
in the electric furnace or where the temperature of the molten 
metal is extremely high, according to this invention consists in 
adding to the molten metal pieces of a ‘‘condensed” mixture of 
finely divided metal and carbon. A mixture of equal parts of 
finely divided iron and graphite may be,‘‘ condensed” by agglomera- 
tion with pitch and subsequent baking (Accepted May 6, 1903.) 


RAILWAYS AND TRAMWAYS. 

4064. A. C. Sinclair, Nottingham. Automatic 
Coup. [4 Figs.] February 18, 1902.—This invention aims 
at providing for railway carria an automatic coupling to give 
positive connection, and which can be released from the side of 
the vehicle, and that shall at all times allow appropriate movement 
of the vehicles when passing round curves. The coupling com- 
prises a fixed hook upon one vehicle and a pair of pivoted hooks 
upon the other vehicle so arranged that upon impact of the 
vehicles the pivoted hooks close and lock round the fixed hook. 





device, comprising a wheel driven by the torpedo-propelling 
mechanism, and carrying a stop whose position may be adjusted 
to agree with the course which it is desired that the torpedo shall 
pursue. (Accepted May 6, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


9300. J. Dewar, Cambridge. Production of Nickel. 
{1 Fig.] April 22, 1902.—This invention relates to the production 
of nickel carbonyl from which (and.as part of a continuous pro- 
cess) purified metallic nickel may be deposited by heat. Carbonic 
oxide gas possesses the property of entering into combination 
with some metals and of taking up and carrying the compound 
in,vaporous form, and in this way it has been used to circulate 
over. impure nickel, so that it might unite with and carry away 
the pure metal thereof as nickel carbonyl, which might be con- 
densed as such by refrigeration, or decomposed directly by the 
application.of moderate heat as a step in a continuous process of 


















































refining the metal. It is stated that at the low temperature at 
which the carbonyl yields its metal (50 deg. Cent.) there is a 
difficulty in the process as heretofore worked. The inventor has 
discovered that the nickel carbonyl] is more. stable at high pres- 
sures, and that at a pressure of 100 atmospheres it will require 
the temperature to be raised to 250 deg. Cent. to effect dissocia- 
tion, and, moreover, that the process of refining proceeds more 
rapidly under the higher pressure and at the higher temperature. 
According to this invention, therefore, the gas is circulated over 
the carbonyl at a pressure higher than that normal to the atmo- 
sphere. Means suitable for the modified process are described. 
(Accepted April 29, 1903.) 

4041. B. Talbot, Harrogate, and P. Gredt, Luxem- 
bourg. Steel Manufacture. February 20,1903. (Conven- 
tion cite, September 15, 1902.)—This invention provides, and 
broadly claims, a process for the manufacture of steel and ingot 
iron, adapted to either the basic or acid Bessemer process, and 
characterised by the feature that the vessel used to carry out the 
process is not completely emptied after each charge, but that a 
portion of metal and of slag capable of being enriched with iron 
oxide is left benind for the next charge of molten metal to be 
poured into, after which the operation is completed by blowing. 
In treating phosphoretic pig iron rich in silicon, the first of the 
slag, which is more or less acid, is poured off. In using a 25-ton 
converter, 20 tons of metal may be charged and 10 poured off, the 
remainder being left in the converter with the bulk of the slag, 
the latter serving to eliminate by reaction the silicon and a por- 
tion of the carbon contained in the pig iron. (Accepted May 6, 
1903.) 


11,24€. A, E. Aston. Tube-Rolling. [5 Figs.) 


In one arrang t bosses of the pivoted hooks on one vehicle 
have gear teeth, and are turnable on their axles by a sliding 
rack, which is pushed in by the fixed hook, or by a buffer on the 
other vehicle, In connection with the sliding rack there is a 
catch, which holds the rack in the position to which it has been 
pushed, and which can be released from the sides of the vehicle, 
so that it may be returned to its original position by spring 
force, (Accepted April 29, 1903.) 


11,138. J. Hancock and F. Sudbury, Ilkeston. 
and T. Smith, Derby. Railway Vehicie Brakes. 


(3 Figs.] May 15, 1902.—This invention relates to hand-applied 
brakes upon railway vehicles, and }provides an alternative to the 
usual rack-and-catch device used for holding the brake blocks in 
contact with the wheel rims. Apparatus according to the inven- 
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tion comprises a hand lever working es of the brake 
lever, a pivoted brake block and a curved bar so that 
when the block is moved by means of the hand lever into frictional 
contact with the curved bar, it is retained in this position by the 
reaction of the brake. (Accepted April 29, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,622. F. Bamford, Manchester. Controlling 
Steam Superheat. [7 Figs.) May 21, 1902.—This invention 
provides means for regulating and rendering uniform the super- 
heat imparted to steam passing to engines even when the steam 
passes in very variable quantity, and is generated under such 
difficult conditions as obtain in some electric light stations when, 






































in preparing for the peak of the load, the fires are urged and the 
boilers highly pressed, thus storing energy. A tus according 
thereto may comprise a valve which controls the area for flow of 
steam at two different temperatures through ports into a mixing 
chamber, and actuated directly or otherwise by the expansion and 








April 29, 1903 ) 





May 16, 1902.—This invertion has for object to provide disc-rolling 





contraction of the pipe conveying the superheated steam. There 


70 


ENGINEERING. 





[JULY 10, 1903. 








are eleven claims, and contributory, auxiliary, and substitutional 
devices are described. (Accepted April 29, 1903.) 


Schreber, Griefswald, Germany. O 
Motive Power. (2 Figs.) September 10, 1902.— 
The inventor proposes to utilise vapours of liquids of the amine 
class for driving fluid-pressure engines, and may use in series 
from the same furnace generators of the vapours of aniline and of 
ethylamin for driving separate engines. The claims are limited to 
the use of generators of this kind in combination with a steam 
generator in the same furnace series in which may also be in- 
cluded a superheater or superheaters. The inventor says :—‘“ If 
the thermal effect of an engine working with superheated anilin 
vapours between 310 deg. and 190 deg. Cent. be 8 per cent., that 
of an engine working with superheated steam between 190 deg. 
and 80 deg. Cent. be 16 per cent., that of an engine working 
with superheated ethylamin vapours between 80 deg. and 20 deg. 
Cent. be 10.5 per cent., and, further, if the heating gases of the 
fire are cooled in their passage through the anilin evaporator and 
superheater to 410 deg., through the steam generator and super- 
heater to 240 deg. Cent., and through the ethylamin evaporator 
and superheater to 180 deg. Cent., then the total thermal effect 
of the combined engine is 29.5 per cent.—i.e., 29.5 per cent. of 
the heat of the furnace gases is transformed into useful work.” 
‘The theoretical effects in the foregoing are obtained from the 
specific heats and molecular weights of the substances ; the actual 
thermal effects are obtained from the theoretical effects, taking 
the proportion of the actual effect to the theoretical in the case of 
anilin to be 60: 100; in the case of water, 75 : 100; and in the 
case of ethylamin, 70: 100.” (Accepted April 15, 1908.) 


20,853 H. McPhail, Wakefield. Superheaters. 
{22 Figs.) September 24, 1902.—This invention provides a steam 
heater having es of ample cross area in order that the 
sudden expansion of the steam when being heated may not 
increase the pressure in the boiler, and lower it at the engine. 
The a tus can be strongly constructed from mild steel or 
wroug! tiron plate, and comprises a box or chamber having one 
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or more of its parts made from metal plates, and dished by pres- 
sure or forging, and conveniently formed with integral inlet and 
outlet steam connections, A a. of such chambers might be 
used, with communicating tubes. Baffles or division plates may 
be used in such chambers or boxes, and a box then might com- 
prise two flanged dished plates, with a division plate extending to 
the edges of the flanges. (Accepted May 6, 1903.) 

13,775. W. P. Thompson, London. (Peugeot Motor-Car 
Company, Paris.) Motor -Car Steam ~ Condensers. 
{3 %.) June 17, 1902.—This invention provides a steam con- 
denser for motor-cars worked by superheated steam. The appa- 
ratus comprises a box having lel walls, and located on the 
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front of the car. It is traversed by short pipes arranged as 
closely to one another as possible, and ‘‘ splayed out ” at the front 
of the box (so that their edges come into contact at sharp angles) 
in order to facilitate entrance of air to the tubes. Water is in- 
jected on to the surfaces of the tabes in contact with the steam. 
(Accepted April 29, 1903.) 


TEXTILE MACHINERY. 


13,166. J. and G. A. Burnett, Leeds. Safety 
at for Mules. (2 ae June 10, 1902,— 


This invention provides means for covering the pinion wheels and 














quadrants on self-acting mules for spinning cotton, wool, or 
worsted. An appropriate guard is —— and is fixed upon the 
quadrant so that it travels with it. The device is broadly claimed. 
(Accepted April 29, 1903.) 

MISCELLANEOUS. 

0. Lindemann, London. (£. Kiirting, Hanover, 
Germany.) Liquid Fuel. (4 Figs.) February 23, 
1903.—In this specification is broadly claimed :—‘* Apparatus for 
burning liquid fuel in furnaces comprising a scattering nozzle set 
in the middle of the air current, and a surface arranged in the 
furnace at right angles to the axis of the cone of the fuel, sub- 





stantially as described.” In one arrangement described the surface 
‘‘at right angles to the axis of the cone of the fuel” is that of a 
hemisphere. In a locomotive firebox, and in order that either 


b- tolid or quid fuel may be burnt, “the surface” “is fixed to a 
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stout tube” “arranged for circulation of water therein from the 
water space of the boiler and suspended from the roof of the 
firebox.” (Accepted April 22, 1903.) 


13,431. S. W. Edmunds, Sunderland. Artille 
Practice Appliance. (3 Figs.) June 13, 1902.—The object 
of this invention is to provide means whereby gun-laying and de- 
pression range-finding may be practised by artillerymen and 
others within the limits of a drill hall. According thereto upon a 
table or board, mounted on legs or trestles which may be ad- 























justable in elevation, is pivoted a radial arm furnished with 
mechanism (clockwork or otherwise) for causing it to revolve. 
Upon the extremity of the arm is mounted the target, the position 
of which can be changed by moving the radial arm on its centre of 
rotation. In the final specification is described and claimed an 
apparatus in which the target swivels as it moves around a track. 
(Accepted April 15, 1903.) 

9912. F. Waite and Waite and Saville, Limited. 
Otley, Yorks. Embossed Prin: Machines, [6 /igs.] 
April 30, 1902.—The object of this invention is to provide simple 
and efficient means for agitating the ink within the reservoirs of 
certain kinds of —— es. There is claimed :—“ The 
combination with an ink reservoir of a vibrating arm or arms 
working near the bottom of the box substantially as herein shown 
and described.” The apparatus may comprise an ink reservoir 








having its walls thickened at the corners, vertical shafts from each 
back corner of the reservoir and a crank fixed on a cylinder arbor, 
and connected by a rod to one arm of a bellcrank lever secu 
to the bottom of one of the vertical shafts, and whose other arm 
is connected by a rod to a similar arm on the other vertical shaft. 
The agitating arms are fixed to the tops of the vertical shafts at 
such angles that although they are made longer than one-half the 
width of the reservoir, their working ends do not foul each other. 
(Accepted April 22, 1903.) 

8696. W. Cartlidge, Burslem. Kilns for - 
enware. [4 Figs.) April 15, 1902.—This invention relates to 
enamelling-kilns or to hardening-on or majolica kilns, and with 
the object of equalising heating thereof in order that the firing of 
goods may be more rapidly accomplished, either specially con- 
structed kilns or those of existing type are provided according 
thereto with two or more firebrick-lined firing-holes having re- 
movable metallic rods or firebars, flues so arran: that 
“ gases from their fire-holes transversely beneath their fire- 
brick quarry floor between firebrick mid-feather walls support- 
ing same, up through the firebrick flues in the opposite side 
wall of such kilns, over the firebrick crown of their arch, down 
through firebrick flues in the same wall as and between the firing 
holes to and transversely between the mid-feather firebrick sup- 
ports or walls of asecond firebrick quarry floor g suitable distance 


above the lower floor, up through a firebrick flue or flues in the 
wall between the firing-holes and the opposite side, to and through 
firebrick flues on the firebrick crown of.such ovens and through 
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an opening in such crown into the cone or chimney of same, from 
whence such gases and smoke pass into the atmosphere.” (Ac- 
cepted April 22, 1903.) 

Liqui 


12,235. F. W. Lanchester, Birminghom. da 
Level Indicators. [5 Figs.) May 29, 1902.—This invention 

rovides a convenient device which may on occasion to 
indicate the level of liquid in a tank, and at other times may be 
sunk in the tank, and with its indicating. part within a sheath ; 
the arrangement being suitable for use upon tanks for liquid or 
motor vehicles. The apparatus comprises an open saucer-like 






Lj N 


























float, preferably having tangential vanes in its hollow upon the 
end of a — passing — a short sheath or gland attached 
to the tank body. When it is desired to ascertain the level of the 
liquid in the tank the spindle and saucer are pulled up, and the 
saucer emptied a by twirling the spindle ; the saucer 
will then fioat upon the liquid, the amount of outstanding spindle 
indicating the depth of the liquid in the tank. (Accepted April 
29, 1 
10,844. W. 8S. Herriott, Glasgow. Evaporating 
tus. [1 Fig.] May 12, 1902.—In this specification, 
limited in the title to ‘Improvements in and connected with 
multiple -effect apparatus for the concentration of liquids,’ 
there is broadly claimed ‘‘ In an evaporating apparatus, the appli- 
cation of one or more revolving arms or switches for the purpose 





















































of breaking up the bubbles resulting from evaporation with the 
object of preventing entrainment or boiling over, substantially as 
hereinbefore described and illustrated on the accompanying sheet 
of drawings.” The revolving arm or switcher is connected,.in an 
arrangement described, to a “‘ spindle passing through the centre 
of the evaporating vessel.” (Accepted April 29, 1903.) 
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THE INTERNATIONAL CONGRESS FOR 
APPLIED CHEMISTRY. 
(Continued from page 58.) 

C. Werce.t (Berlin), in a discourse on the che- 
mical auto-purification of water, pointed out that 
the diffusion of refuse into watercourses may be 
very slow. His long-continued experiments, con- 
ducted in rivers and in the laboratories, demonstrate 
that the waste waters should be introduced, not 
from the sides, but in the central portion of the 
watercourse. The capacity for neutralising acids 
which rivers possess is enormous; the carbonates in 
the Rhine water at Cologne would neutralise more 
than the total sulphuric acid produced in Europe. 
Alkalies are bound by the conversion of bicarbonates 
into carbonates, not to the same amount, but also in 
vast quantities ; and iron salts are soon precipitated 
in flowing water. Fish are frequently killed only 
because no provision is made for effecting a good 
mixture. F. Fischer (Gottingen) agreed with much 
that had been said. The methods of water sampling 
in use were faulty; samples should be taken at 
intervals of five minutes for 24 hours. The claims 
for technical purification were often exaggerated ; 
and, as regards potable water, too much importance 
was attached to biological tests and too little to 
chemical analysis. Sand filtration could not pro- 
duce chemical purification, however. Most of the 
iron (but not all), down to 2 milligrammes per litre, 
could be removed by aération ; this is a very difficult 
problem for the Berlin water supply. Tin oxide, pre- 
cipitated on wood shavings, had done good service. 

Other papers on these subjects were read in 
Section VIII.—Hygiene. <A. J. J. Vandevelde 
(Ghent) considers that rest, absence of chemical 
and antiseptic compounds, aération, and _pre- 
sence of living organisms, favour the auto-puri- 
fication of watercourses. He would hence not 
convert rivers into canals within the towns, as is the 
custom in the Netherlands, but would do so in the 
flit country districts. As navigation and hygienic 
interests are thus antagonistic, he would build 
canals for navigation, and keep the old river course 
up for self-purification, the waters to be reunited at 
suitable points. G. Erlwein and Proskauer de- 
scribed the ozone sterilisation plants for potable 
water put down by Siemens and Halske, after long 
experiments in Martinikenfelde, Berlin, at Schier- 
stein- Wiesbaden, and Paderborn. At Wiesbaden, 
250 cubic metres of water can be purified per hour; 
the water is already fairly pure. The whole plant 
consists of two independent halves. Semi-portable 
engines drive dynamos and motors; the 48 ozone 
generators are fed with transformed currents of 
8000 volts. In each ozoniser eight glass tubes are 
mounted in a cast-iron box, whose middle portion 
is provided with a glass window, through which the 
apparatus can be watched ; the box is filled with 
water to keep the glass cylinders cool. The negative 
pole is earthed. The air flows upwards through the 
vertical tubes, and the ozonised air enters the four 
absorption towers, 13 ft. in height, which are half 
filled with gravel, from below, the water trickling 
down ; the water-feed is automatically stopped if 
the ozonising current should be interrupted. 

Ch. Dreyfuss (Manchester) described the septic 
tanks of Manchester. On the proposal of Klaudy 
(Vienna) the whole question of water purification 
was relegated to an International Commission, 
which will report to the next Congress. 

H. Heraeus, of Hanau, showed his new electric 
laboratory furnaces. When a platinum wire is 
coiled round the porcelain tube, the wire touches 
only partly and irregularly, and, being hotter than 
the tube, is apt to melt at some spot. Hence very 
fine platinum foil, only 0.007 millimetre in thick- 
ness, is now used, one square centimetre of which 
only weighs 1.5 grains ; it is easily renewed. These 
foil furnaces can stand temperatures of 1500 and 
1600 deg. Cent.; above that temperature, the Berlin 
china begins to conduct the current. The porcelain 
tubes are applied in diameters of 20 millimetres and 
more, and are jacketed ; the furnaces can be pivoted, 
and special combustion tubes for elementary 
analysis have been constructed. Recently, Heraeus 
has prepared pure iridium tubes for direct heating 
by the electric current. An iridium tube, 25 milli- 


metres in diameter and 0.3 millimetre thick, was 
fixed in a copper framing, and heated by continuous 
currents of 2.5 volts and 950 ampéres up to 1900 and 
2000 deg. Cent. The tube is surrounded by a porce- 
lain tube, the intermediate space being packed with 
asbestos, and the air is, at the open ends, so far as 


1 


alumina melts at 1880(2065) ; magnesite 1827 (2000); 
quartz softens at 1670; Berlin porcelain at 1550; 


at 1670 (7) Hempel can fill his furnaces with com- 


of thoria, mixed with 0.18 per cent. of chromium, 0.8 
of platinum, 0.0001 of iridium, 0.5 of uranium, &c. 
The thoria and the ceria alone give little light ; the 
uranium mixture is very brilliant, but none of these 
come up to the Welsbach mixture of 98.5 per cent. 
of thoria and 1.5 of ceria, and none are so durable. 
If cerium nitrate solution is sprinkled on a thorium 
mantle, very brilliant spots appear. But a molecular 
mixture of the constituents is required, which 
can best be secured by impregnating artificial 
silk solutions before spinning the mantle threads. 
Bunte showed curves of the intensities of the 
spectra of such mantles ; thermo-couple determina- 
tions give for the gas flames temperatures ranging 


iridium is, of course, slowly oxidised, so that these 
furnaces, designed for ceramics, will remain very 
expensive. 

With the aid of these iridium furnaces, heated 
by oxy-hydrogen gas, Heraeus has obtained fairly 
large-sized quartz vessels ; ordinary crucibles would 
make the quartz impure. Iridium melts at 2400 deg. 
Cent., platinum at 1780 deg., and quartz becomes 
vitreous at 1700 deg. Cent. ; large pieces of crystal 
can, however, not be softened, because they crack 
at 570 deg. Cent., and give a turbid glass. Air 
bubbles cannot be removed by continued heating up 
to 1950 deg. even, and quartz-blowing is very 
difficult and exacting work. The largest piece 
shown was a vacuum jacket about 15 in. long. 
Flasks have been made of 500 cubic centimetres 
capacity, and tubes over 1 metre in length. The 
surfaces are not quite even. An ordinary size 
crucible of quartz costs about half as much as a 
platinum crucible. Metals do not attack quartz, 
and can be distilled from quartz vessels; me- 
tallic oxides do, and quartz vessels should not 
be touched with the fingers. Devitrification may 
result on continued heating, probably owing to 
minor mineral impurities on the surface ; it does not 
take place when the quartz is protected by platinum, 
but the silica itself evaporates at the highest tem- 
peratures. The incandescent quartz may be thrown 
into water, its coefficient of expansion being very 
small ; iridium electrodes can be fused-in loosely, 
and fixed with some cement; they do not crack 
the quartz. The quartz is permeable to hydrogen 
at 1300 or 1100 deg. Cent., while water-gas trans- 
forms it into tridymite—a crystallised modification 
of silica. The specific gravity of the quartz glass 
is 2.2, its refractive index 1.4585 (Abbe). 

Siebert and Kiihn (Cassel), whose glass-blowers 
help Heraeus, exhibited quartz thermometers filled 
with nitrogen under a pressure of 25 atmospheres, 
and gauged, so far, up to 550 deg. Cent. 

W. Hempel (Dresden) then showed his novel 
electric furnaces, with the aid of which he is deter- 
mining the melting points of refractory substances. 
The resistance furnaces are simple and economical 
in current consumption. Many small carbon rods 
are cemented together so as to form a zig-zag, 
within which the graphite crucible is placed. The 
furnace shell consists of iron, lined with kieselguhr 
and charcoal, and remains quite cool ; some water- 
gas and other gas is, however, formed from the 
moisture of the kieselguhr. The carbon zigzag 
inside can expand at will, and is not fragile. For 
his melting-point determinations, Hempel uses an 
arc furnace of similar construction. The substance 
is placed in the cup of a perforated carbon, round 
which the electrodes are arranged, and a small rod 
rests loosely on the top of the substance ; when 
this rod sinks, a bell circuit is broken, and the 
temperature read off. A tube passes through the 
bottom of the furnace ; under that tube a mirror is 
fixed, and the temperature is determined with the 
aid of an optical pyrometer of Hempel, which may 
be described as a Bunsen photometer on which the 
rays are several times reflected, so that the optical 
bench can be short. The temperatures stated below 
are preliminary results, too low probably on account 
of the reflections, and, indeed, much lower than other 
estimates ; the higher numbers in brackets correct 
for this reflection. Magnesia melts at 2250 deg. 
Cent. (2475), lime (1900)—both fuse to glassy drops ; 


Meissen porcelain at 1850 (2000); platinum melts 


pressed gases, and showed radiation curves of fire- 
bricks, magnesia, silica, &c. 

H. Bunte (Karlsruhe) had prepared laboratory 
mantles of pure ceria and pure thoria, and further 


oxidation of platinum have an important 
on the catalytic sulphuric acid and other pro- 
cesses, 
non-oxidisable. 
hydrochloric acid 18 per cent. of protoxide 
from spongy platinum, and platinum foil absorbed 
1.9 per cent. of oxygen when heated up to 420 deg. 
or 450 deg. Cent. for 37 days. 
oxide is easily reduced again at higher tempera- 
tures and under certain circumstances. The report 
by B. Suler on the chemical industries of Russia 
also had particular reference to sulphuric acid. 


believes that the phenomenon is essentially physical 
in nature, though the ceria may exercise a kind of 
catalytic action. Cerium salts have been proposed 
as catalysers in the sulphuric acid process, and they 
may in the mantle alternately be oxidised and re- 
duced by different flame currents. Nernst has 
demonstrated that the Welsbach mantles glow at 
equal intensity when heated in the gas flame and 
by the electric current. 

F. Mylius (Reichsanstalt) proposes to classify 
chemical glasses according to their corrosion by 
water. Caustic soda attacks all glasses, and also 
quartz, because it acts on the silica ; but a crust is 
deposited, and the action is therefore not homo- 
geneous. Soda solution also attacks glass; acids in 
aqueous solution do not, except sulphuric acid and 
metaphosphoric acid. Investigating this question 
by determining the loss of weight per unit sur- 
face, Mylius found that the hydrolytic action of 
water, at 18 deg. and 80 deg. Cent., afforded a good 
criterion. From this point of view, quartz, which 
is not corroded at all, gives the best vessels for the 
chemist ; then follow Jena glass 59.111, Stas glass, 
thermometer glass, and lead glasses. The test can 
practically be performed by determining the electric 
conductance of water confined in the glass, and the 
results agree fairly with hardness tests. In the 
discussion F'. Foerster (Dresden), who has worked 
on the same lines, regretted that Schott, who has 
done so much for the perfection of glasses, had 
introduced zinc and boron into apparatus glass ; only 
the simplest glasses should be used. for analytical 
purposes. R. Dralle (Hameln) described the glass- 
blowing machines of Aschley, Heerdt, Hilde, 
Grote, Boucher, and Severin. Steffens (Zarkau) 
spoke on the manufacture of lime-sandstone bricks 
and their after-hardening in an atmosphere of 
carbon dioxide (smoke gases), which Rauter depre- 
cated. 

J. Klaudy (Vienna) drew attention to a case of 
destruction of a concrete conduit by sodium sul- 
phate, which had percolated through the soil from 
refuse waters and become concentrated. The 
alkali sulphates seem to be more deleterious than 
gypsum itself, as they turn the concrete into a 
mud of Al,O,.3 CaSO,, under regeneration of the 
alkali sulphate. 

Leduc (Paris) finds that a solution of sugar 
affords a ready means of distinguishing between 
fat limes and hydraulic limes for custom-house 
tests; the soluble calcium saccharate is titrated 
with sulphuric acid. He observed that all hydraulic 
limes contain less than 40 per cent. of CaO. 

Heinecke explained novelties in decorative 
ceramics which he has introduced at the Royal 
Porcelain Manufactory of Berlin, by using new 
proportions of the three chief constituents—clay, 
feldspar, and quartz, the latter applied finely 
ground as flux, or coarsely ground as_ filling 
material; and by adding baked porcelain frag- 
ments and certain glass mixtures which will not 
decompose when treated with water in the finely- 
ground state. Further improvements are ex- 
pected from a study of the molecular composi- 
tion of the porcelain. Lead glazings dissolve 
titanium, and a crystallisation process afterwards 
starts from the titanium nuclei ; this crystallisation 
can be seen. in some Chinese and Japanese porce- 
lain. In some cases, the glazing is made to flow 


down from a vessel temporarily fixed on the top of 


the vessel to be decorated. G. Vogt and A. Heintze, 


directors of the Sévres and Meissen Porcelain 


Works, also made communications. The former 


spoke on Sévres glazings and their analyses ; the 
latter mentioned that iron-pipe conduits had re- 
cently been lined with 
with cement, to keep all iron out of the water. 


rcelain, joints being made 


The researches of C. Wohler (Karlsriihe) on the 
bearing 


Platinum has been regarded as practically 
Wohler, however, extracted with 


The black prot- 








»xetween 1380 and 1580 deg. Cent., for the mantle 





possible kept off by quartz diaphragms, Yet the 





J. Weeren, Charlottenburg—received re 
analysis of . metallurgical products 

itself between 1200 and 1400 deg. Cent. As regards | (Milan), whose suggestions concerning 8, P, and 
the cause of the high luminosity; Bunte now | Mn were not approved of ; by Chesneau, on behalf 


Section III a—Mining and Metallurgy ; chairman, 
rts on the 
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of E. Goutal (Paris), on P in iron; by Fr. Liir- 
mann, Jun. (Osnabriick), on oxygen in iron; by 
F. Wald (Kladno) on the same subject ; and by 
E. Heyn (of the Charlottenburg Testing Station) 
on metallography. While Goutal’s paper concerned 
chiefiy the chemist, as it deals with the relative 
advantages of the Stockmann-Meinecke and the 
Carnot methods of phosphorus precipitation, Liir- 
mann pointed out the importance of distinguishing 
between the total oxygen contained in a steel and 
the portion combined with manganese, aluminium, 
and silicon. Effects due to oxygen have been some- 
times solely ascribed to sulphur, which is also pre- 
sent as a rule; but it is the oxygen which causes 
the trouble in rolling-mills, and even excesses of 
ferro-silicon and ferro- manganese cannot always 
remove the oxygen. A mild steel should not con 
tain more than 0.15 per cent. of oxygen. Liirmann 
has added sulphur to molten mild steel without 
noticing any difference between the rolls. It has 
frequently been observed that less German ferro- 
silicon than English ferro-silicon is required to 
render a steel- homogeneous ; the silicon percen- 
tages being the same, some silicon is probably pre- 
sent as silica, chemically combined or dissolved. A 
quick method of determining the oxygen is much 
needed. The paper by H. Wedding and Th. 
Fischer (Berlin), on iron and hydrogen, sum- 
marises the researches on the hydrides of all 
the metals. Manganese hydrides have hardly been 
studied ; cobalt and nickel absorb up to 100 volumes 
of hydrogen; iron does so less readily. In the 
molten condition iron seems to take up hydrogen 
in the metallic state, and secrete it again below 
750 deg. Cent. as gas, which may be retained in the 
blowholes and pores ; it has been found, e.g., in 
Mannesmann tubes. Iron, further, condenses 
some hydrogen, but not much, as surface film. The 
quantities and the effects of the hydrogen depend 
upon the composition of the iron ; the addition of 
silicides (Miiller) prevents the formation of large 
blowholes ; Th. Fischer found that they evolved, 
in a vacuum, first arseniuretted hydrogen, and then 
hydrogen itself ; but the question is not settled yet, 
and the pores may also contain chiefly nitrogen. 

A. Haarmann (Osnabriick) presented a report on 
iron in railways; Ch. E. Munroe (Washington), 
the Report of the Committee on Mining, Metal- 
lurgy, and Explosives in the United States, being 
statistics on production, values, and novelties ; C. 
D. Zengelis (Athens) gave statistics on the useful 
minerals of Greece ; most of the iron is shipped to 
the Tyne. 

C. Schiffner (Freiberg Mining Academy) and A. 
Lodin (Paris School of Mines) reported on the 
pyritic smelting, first proposed by Lawrence Austin 
in 1889. Lodin is very doubtful about its advan- 
tages or its novelty ; Schiffner regrets the waste 
of the sulphur, which creates a nuisance as sul- 
phurous acid, but considers that the saving in fuel, 
the dispensation with a roasting process, and the 
production of a rich matte justify the process, which 
was long mismanaged, under certain conditions. 
W. Buddéus (Szomolnokhutta, Hungary) spoke on 
the recovery of sulphur and of hydrogen sulphide 
from roasting furnaces; J. H. L. Voigt (Christiania) 
on solutions of fused silicates, and on the transport 
of ores from Norwegian ports ; comments on the 
wealth and peculiarities of the Norwegian -iron 
mines were added by Holtz (Luxemburg), B. H. 
Brough (London), and Weisskopf (Hanover). 
G. Gin (Paris) described his new process of 
extracting roasted copper pyrites with sulphurous 
acid. The solution contains copper as sulphate 
and sulphite, and iron salts; heated up to 
180 deg. Cent., which means a pressure of 10 
Poe yee the iron salts become insoluble 
(Etard), while the copper sulphite splits into 
metallic copper and sulphate ; the turbid solu- 
tion is passed through filter presses, and the iron 
salts are washed out from the precipitates with 
water, leaving metallic copper. V. Spirek (Santa 
Fiora, Italy) described the Cermale-Spirek roasting 
furnace for mercury ores. H. Goldschmidt (Essen) 
explained novel applications of his aluminium 
thermite for the metallurgy of iron; H. Passow 
(Hamburg) spoke on blast-furnace slag and cements ; 
and F. Bullnheimer (Frankfort-on-Maine) on the 
valuation of ores and metallurgical products. 

Section IIIb—Explosives (chairman, W. Will) 
—had a very animated discussion on the methods of 
carrying out the Trauzl lead block test, on which 
Brunswig (Berlin) and Bichel (Hamburg) presented 
papers. An agreement was finally arrived at and 


sanctioned by the plenary meeting ; in addition to 
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Fias. 2 anp 3. THe WortTHINGTON PomPING-ENGINE CoMPANY’S CONDENSER AND Pump. 


the authors of other papers to be mentioned, 
Blochmann, Heise, Schmidt (Schlebusch), and 
Perlizh (Vienna) took part in the discussion. 
Eschweiler (Hanover) and Watteyne (Brussels) re- 
ported on safety explosives in gassy mines ; Mette- 
gang (Schlebusch) on the determination of the de- 
tonation velocities ;* Rasch and A. Lange on the 
explosion of gases and liquids compressed in steel 
bottles, a subject on which a resolution was ap- 
proved of by the Congress. Fischer and Denker 
(like Rasch, trade inspectors) made proposals as to 
uniform methods of compiling statistics on accidents 
in the explosives industry, which were likewise 
sanctioned by the Congress. The proposal by O. 
Guttmann (London), to nominate an International 
Commission for examining the methods employed 
in experimental mine galleries for testing safety 
explosives, did not find sufficient support, however. 
Some of the proposals by Rasch on protective 
measures to be adopted in the preparation and use 
of liquefied gases were accepted. Schleyer and 
Martini. (Hanover) presented reports on the 
storage of combustible and explosive substances ; 
Lenze and Bergmann (Charlottenburg) on per- 
chlorates in black powder. The perchlorate comes 
in through the Chili saltpetre, and has been 
held responsible for some otherwise mysterious 
explosions. After a careful study the authors 
arrive at the conclusion that the perchlorate is 
hardly ever found in nitre in percentages of more 
than 0.5, and does not constitute any particular 
danger. Yurther care in dealing with blasting 
agents is recommended. St. Jannopoulos (Athens) 





* See ENGINEERING, vol. Ixxiv., page 483. 


wished to regulate the methods of testing the 
| stability of explosives. W. Will described new 
| experiments on the sensitiveness of guhr dynamite 
‘and blasting gelatines to concussions. Knight 
| (Kriimel-on-the-Elbe) proposed to protect factories 
of explosives against lightning after Faraday’s cage 
‘method, and to interrupt pipe conduits entering 
into the huts by insulated sections outside the 
| buildings. This latter suggestion was attacked by 
Lesser, who also reported on this question, Bloch- 
mann, Schmidt, and others. 

Section I[Va.—Organic Preparations and Tar 
Products (chairman, H. Wichelhaus)—received re- 
|ports on ‘‘ Petroleum and Petroleum-Testing,” by 
C. Engler (Karlsruhe) and D. Holde (Charlotten- 
berg). L. Bergner(Baku) explained that the so-called 
soda test, known also erroneously as Charitchkow 
|test, was worked out in his laboratory of Nobel 
Brothers, and was never intended to serve as a 
quality test, for which it was used, though unsuitable 
‘for sich purpose. Aisinman (Campina, Roumania) 
| spoke on continuous distillation of petroleum, and 
|Charitchkow (Grossny) described a new technical 
‘method of fractionating naphtha in the cold by 
means of alcohol mixtures, amyle alcohol serving 
as chief solvent and ethyle (common) alcohol as 
precipitant. C.O. Weber (Manchester) brought up 
the rubber chemistry and industry, which had not 
previously been discussed in the Chemical Congress. 
Weber believes that the milk contains the rubber 
in the yet unpolymerised condition—that is, not as 
rubber as we know it; the rubber-yielding sub- 
stance could be extracted from the milk by ether, 
| which was not a solvent for rubber. The rubber 
| was substantially polypren, C,) H,,; and protesting 
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‘against the terms ‘‘caoutchouc,” ‘india-rubber,” 
‘and ‘“‘gummi” as equally absurd, Weber proposed 
this name. Weber also dwelt on rubber substi- 
Fics. 4 anp 56, THe Wortuineton Pumpinc-ENGINnE Company’s | tutes ; a long discussion followed. 
Marine Type Arr-Pump. | Papers on illuminating gas and water-gas were 
| presented by H. Bunte (Karlsruhe) and F. Fischer 
(Gottingen) ; several other papers remained unread. 
J. D. Pennock, of the ) waters? Sree Company, 
of Syracuse, N.Y., had compiled a valuable 
|report on the by-product coke industry of the 
United States ; there are 955 ovens of his company, 
and 2553 Otto-Hoffman ovens, the total number of 
ovens being 3632. Simonson (Christiania) spoke 
on spirit manufacture from wood shavings. A. 
Bannow (Berlin) on denaturation of spirit, for 
which purpose acetone oils might be tried, in addi- 
tion to the common methyle alcohol and pyridin ; 
the latter is difficult to obtain in sufficient quantities. 
W. Connstein (Berlin) described the simple tech- 
nical splitting-up of fats by means of the enzymes 
contained in ricinus seeds and other enzymes ; 
50 kilogrammes of seeds are crushed and stirred 
with 500 kilogrammes of fat and about 500 litres of 
very weak vinegar to an emulsion ; the decomposi- 
tion into fatty acids and glycerine is complete in 
|twenty-four hours. J. Lewkowitch (London) re- 
| ported on. similar experiments with lipase and 
/steapsin, which would explain how oils turn rancid. 
| Of the many communicatious brought before 
‘Section [Va.—chairman, A. Lehne (Berlin)—on 
| dyes, we will only mention A. Lange (Krefeld) ; on 
| ‘*Testing for Fastness ;” J. von Georgevics (Bie- 
'litz), and EK. Justin-Mueller (Rouen), on ‘‘ The 
' Theory of. Dyeing ;’ and J. Formanek (Prague), on 
| ‘Spectroscopic Dye-Testing.” 
(To be continued.) 
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CONDENSING PLANT FOR CENTRAL 
ELECTRIC STATIONS. 
By R. D. Summerrie.p. 

THe steady and continued rise in the price of 
coal, together with higher wages, increased cost of 
land in towns, and consequently increased rates 
and taxes and general management expenses, com- 
pel every central-station engineer at the present A 
day to make use of all means whereby economy 
in the generation of electricity may be effected. 

Among such means a condensing plant is an im- 
portant item—an item by which a considerable 
saving may be effected if used with discrimination, 
but one which may become a source of loss if in- 
stalled without careful consideration. 

Fic. 6. Tae Wortsincton Pumpinc-Encine Company’s Arr-Pump ann JEt-ConDENSER. | There is a tendency among consulting engineers 
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and designers of central stations to make a station, 
no matter how small, quite complete and perfect at 
the outset. They, quite naturally, like to think 
that when the station is completed it will reflect 
credit on them, and be looked upon asa model of 
its kind ; and they often, perhaps, pay more atten- 
tion to the proportions of station buildings, arrange- 
ment of plant, appearance of fittings, and provision of 
labour-saving and automatic devices, than they do 
to the actual question at issue, which is to provide 
a plant whereby electricity may be generated effi- 
ciently at the lowest possible cost. 

We find, therefore, quite small stations built in 
the most substantial manner, and provided with 
condensing plant, mechanical stokers, coal and ash 
conveyors, economisers, and, in fact, every appli- 
ance by which any apparent saving may be effected. 

Now in many cases it may happen that the total 
quantity of fuel or water used is so small that the 
value of the amount saved by any extra appliance 
is not equal to the amount of the interest and 
depreciation on and cost of working that appliance, 
in which case its installation is a direct cause of loss. 
In the case of a condensing plant, for instance, 
before any real saving can be etfected by it, interest 
at the rate of 35 per cent. or 4 per cent. per annum 
must be charged on the total first cost of the plant, 
including foundations, all necessary pipes and 
valves, and erection. Depreciation at the rate of 
10 per cent. per annum should also be charged on 
the condenser and pumps. Besides these charges 
there is the cost of the oil, waste, and stores re- 
quired, and the steam to drive the air and circu- 
lating pumps, which last item may account for 
as much coal as the condenser saves, as the steam 
cylinders driving such pumps, as a rule, consume 
very much more coal per horse-power than the 
main engines. If the condensing plant is a large 
one, a special man will be required to look after 
it, in which case his wages must be charged 
against the coal saved. 

It will be seen, therefore, that a careful estimate 
of the costs to be incurred is necessary before put- 
ting down a condensing plant in a small station, and 
after investigating the subject, the author has come 
tothe conclusion that unless an average day and 
night load of about 150 horse-power is obtained, 
there will be no practical saving by. condensing, 
while below that load a direct loss is soon incurred, 
under ordinary circumstances. 

Condensing plant is usually installed on either 
the separate or central plan. In the former each 
engine is provided with its own condenser and air 
and circulating pumps, so that each unit is com- 
plete in itself. This system has the advantages 
that no long air-mains are required, the vacuum on 
one engine does not affect that on the others, and 
the condensing plant at work is always in propor- 
tion to the load. Unless ejector condensers, or 
some other very simple form of condensers, aré used, 
however, the first cost of a separate condensing plant 
is tov great to allow of its adoption except for large 
engines, say, of 1000 horse-power or over, in which 
case separate condensing becomes no more expen- 
sive than a central plant, and has greater advan- 
tages. An engine should not drive its own air or 
circulating pumps direct, although this is the most 
economical way, as a breakdowa on the pumps 
would necessitate the shutting down of the engine, 
a contingency to be avoided, especially if the station 
is fully loaded. 

Although it is usual to provide a separate con- 
denser and pumps for each large engine, yet in 
many cases a common circulating pump is used to 
supply all the condensers. For small stations, or 
stations having a number of engines of small or 
medium power, a central condensing plant is 
generally employed, a common air-main being used, 


with a connection to each engine exhaust chamber, | < 


a valve in each connection allowing the engine 
to be run either condensing or non-condensing 
Such a central plant takes up less floor space and 
requires less attention than a number of separate 
condensers, it costs much less, and, being of a fair 
size, the pumps are more efficient than would be 
the case with small separate condensing plants. 
In large stations two or more central condensing 
sets are put down, each serving a group of engines, 
but with a common air-main connecting all the 
engines and condensers. 

The central condensing system has its disadvan- 
tages, however, one of the principal ones being the 
long air main required, and the difficulty of keeping 
all the joints on this main and its connections tight; 
a leak at any part of the main, of course, affects all 





the engines which happen to be.on the condenser at 
the time. A breakdown on the condensing plant 
means that all the engines must be run non-con- 
densing until repairs can be effected, and a central 


| 


| 


The water cylinder in the larger sizes of this type 
of pump is provided with a by-pass valve for 
regulating the amount of circulating water where 
its temperature varies with the season of the year, 


plant is more liable to break down than separate | and the air cylinders in all sizes are fitted with a 
sets, owing to the greater quantity of water dealt | priming valve at each end for sealing the suction 


with, and the long air-main, which is often placed so 
that it acts as a drain to the engines, and may flood 


| 


valves and priming the pump. The water cylinders 
are provided with composition linings, and vul- 


the air-pumps on starting up, and cause consider- | canized rubber valves are used. 


able damage. Then, if condensing is to be carried 
on at light loads, a central plant must often be run 
at low efticiency, as a condensing set designed to 
deal with the steam from four or five engines may, 
at light load, have to be run for one engine only. 
These central condensing plants are now made in 
many forms by a number of makers, and a few 
examples will be taken showing some of the most 
modern arrangements. 

Fig. 1, page 72, represents a surface condenser 


mounted on its own air and circulating pumps, as | 


made by the Wheeler Condenser and Engineering 


Company, of London and New York. The condenser | 
has double tubes, the inner tubes communicating | 


with the water inlet, and the outer tubes with the 
water outlet. The circulating water flows along the 
inner tubes and returns along the annular spaces 
between the tubes. As these spaces are small, it 
follows that the circulating water must be clean, 
or they will be choked up ; this type of condenser, 
therefore, is generally used in connection with a 
cooling tower. It is also specially recommended 
for testing purposes. Ordinary single tubes are 
used where the circulating water is not clean. 
It will be seen from the figures that the air and 
circulating pumps are placed directly under the 
condenser, one at each end, and are driven direct 
by a small steam cylinder placed between them, 
which makes a very compact arrangement. There 
are no valves in the pump pistons. 

For very large condensers the makers use double- 
acting vertical air-pumps, placed by the side of the 
condenser and driven by two steam cylinders ; and 
for these large sets a centrifugal circulating pump 
driven by a motor is sometimes used instead of the 
direct-acting type. 

Figs. 2 and 3, page 72, show a combined arrange- 
ment of surface condenser with air and circu- 
lating pumps made by the Worthington Pump- 
ing Engine Company. In this case the pumps 
are driven by triple-expansion steam cylinders, 
and the makers state that in condensing plants 
where the units are not less than 500 horse- 
power they always recommend the adoption of 
condensing pumps driven by triple - expansion 
steam cylinders. They state that this point is 
not sufticiently considered by central-station engi- 
neers, and the author certainly agrees with them, 
as simple direct-acting steam cylinders for pumps 
are often most wasteful. With their design of 
triple-expansion steam cylinders the Worthington 
Company will guarantee a steam consumption not 
exceeding 30 lb. per pump horse-power per hour. 
For a limited space and a high degree of vacuum 
the company recommend a marine type of vertical 
air pump, driven by cross-compound steam cylin- 
ders; one of these air-pumps is illustrated in 
Figs. 4 and 5, page 73. 

The Knowles Steam-Pump Works, of New York, 
are another firm who make a speciality of combined 
air and circulating pumps. Some of the sets made 
by this firm are provided with a flywheel ; but the 


standard pumps are direct-acting, like the Wheeler | 


combined pumps, and have no flywheel. The 
annexed table gives dimensions of standard sets :— 


Knowles Combined air and Circulating Pumps. 
Table of Sizes, &c. 
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Although the ordinary type of surface con- 
denser is used more extensively in electric supply 
stations than any other form of condenser, yet 
the jet condenser, which was the earliest form, is 
still used very largely, and, in fact, appears to be 
gaining in favour with many engineers. The great 
advantage which a jet has over a surface condenser 
is that the former can use very dirty or very acid 
condensing water, which would quickly choke up 
or corrode the tubes of a surface condenser. Then 
a jet-condenser is much cheaper than a surface 
condenser, it takes up less floor space, and is simple, 
reliable, and efficient, so that its good points are 
not to be lightly passed over. 

The disadvantages of this type of condenser are 
that as the condensed steam and the condensing 
water are mixed in the condenser, the former can- 
not be used again for feeding the boilers if the 
latter is not clean enough for that purpose ; while 
if the condensing water is clean enough, and the 
water from the condenser is used for boiler-feeding, 
it is not nearly so hot as the water from the air- 
pump of a surface condenser would be. If, more- 
over, the water from a jet condenser be taken to a 
cooling pond or tower, the heat of the condensed 
steam will prolong the time required for cooling 
the circulating water. Then, again, the air-pump 
for a jet-condenser must be large enough to deal 
with both the condensed steam and the condensing 
water, and there is a greater liability for it to 
flood. 

Fig. 6, page 73, is a section of a triple-expansion 
jet condenser made by the Worthington Company, 
and similar to the one shown by them at the last 
Paris Exhibition, in connection with the 2400 horse- 
power Willans engine. The condenser at the Exhi- 
bition had six steam cylinders—viz., two high- 
pressure cylinders 6 in. in diameter, two inter- 
mediate-pressure cylinders 9 in. in diameter, «nd 
two low-pressure cylinders 16 in. in diameter, 
with a uniform stroke of 15in. The two double- 
acting water plungers were each 20 in. in diameter. 
The economy of this plant was very good, the steam 
consumption being only about 20 Ib. per indicated 
horse-power. An automatic speed regulator is pro- 
vided with these condensers, which prevents the 
engine running away in the event of it losing its 
water, or through any other cause. 

The air-pump is designed to give a high degiee of 
vacuum, and to prevent the accumulation of air in 
the pockets ; the valves, which are of rubber, open 
horizontally instead of lifting vertically, as is the 
usual practice. The condenser cone is constiucted 
on the injector principle, so that the momentum cf 
the steam and water is not lost, but utilised to 
assist the air-pump ; the spray cone at the top of 
the condenser is adjustable by means of the spindle 
and hand-wheel shown in the engraving. 

Fig. 7, page 73, is a section of a Knowles patent 
automatic jet condenser, as made by the Blake and 
Knowles Steam-Pump Works. The means for re- 
gulating the amount of injection water is clearly 
shown in the figure, which also shows the patent 
automatic break- vacuum attachment which is 
applied by these makers to all their jet condensers. 
This attachment prevents the water from rising 
above the proper height in the condenser : if the 
pump should stop, the water will rise in the con- 
denser ; but when it reaches a certain level, it will 
lift the ball float, which in turn raises the relief 
valve, and admits air into the condenser, thus de- 
stroying the vacuum. When the pump starts 
again, the water immediately falls in the con- 
denser, the float drops, and the air-valve closes. 
These condensers are economical and reliable in 


| working. 


(To be continued.) 





COKE-HANDLING IN FRENCH GAS 
WORKS. 

Tue storage of coke, especially in the summer 
months, when the sales are not brisk, is a problem 
with which the gas companies have always to deal. 
There are almost as many different ways of meet- 
ing this difficulty as there are gas companies, and 
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the object of the present article is to illustrate and | stove is built with an iron framework, which serves 
describe the very complete plant now installed|to support the roller paths ; it is lined at those 


for this purpose by the Compagnie Parisienne | parts which are exposed 
d’Eclairage and de Chauffage par le Gaz, and which 
includes a number of electrically-driven machines | sand, forming an insulating envelope. 
| -200 metre (7.87 in.) in thickness, and a series of 


for breaking, screening, and drying the coke. 


to a cooling action 
with boxes constructed of iron plates and filled with 
The sand is 


This company has been at variance with the| pipes are provided, laid 2in. above the coke, in 


Paris Municipality for a number of years. 


Its con-| which the hot gases of two stoves are made to flow. 


cession will soon lapse, and a number of schemes| The pipes end loosely in transverse boxes placed 
are being advanced for its renewal by various|7 metres (23 ft.) apart, the play which is allowed 
rivate companies and even by American financiers. | between the pipes and the walls of the boxes 


he present company, however, is seeking to con- 
tinue its concession, and its proposals may have the 
preference, provided they contain an undertaking 
to substantially reduce the price of gas, and to 
work in conjunction with the municipality. 


The conditions which rule in Paris with regard | 


to the supply of fuel, both to householders and 
to retail merchants, are of a special nature, 
inasmuch as the room available for storage in 
the dwelling-houses and shops is, as a rule, ex- 
ceedingly limited, and deliveries have to be made 
in small quantities at frequent intervals. During 
the winter months, therefore, the gas works have 
to handlea large tonnaze of coke in small quan- 
tities for delivery during the day over a wide area. 
The custom is to supply the coke in sacks, both to 
the householders and retail merchants, and special 
machinery has been provided by the company for 
filling and handling.. During the summer months 
the demand practically ceases, and the coke has to 
be stored in the gas works’ yards, ready for the 
next season. 

Coke is sold in France by the hectolitre (2.75 
bushels), and the quantity handled annually in the 
different works of the company amounts to 15 mil- 
lion hectolitres (41,250,000 bushels). Formerly 
almost all the operations were done by hand, and 
required a large number of men, especially as the 
coke is classified for sale under five different 
qualities, according to size, each being dealt with 
separately. 

The coke is still quenched by hand, the men 
using pails to throw water upon it as it is removed 
from the gas-retorts. This has been found the 
most practical course to follow. When quenched, 
the coke is delivered to the breaking machine, 
generally by trucks which have a capacity of 40 
hectolitres (110 bushels) ; these are loaded by hand. 
From the breaking machine the coke is delivered 
to the screen. 

The coke supplied to railway companies and to 
other important customers is delivered loose in 
wagon-loads. The wagons are loaded by cranes 
and skips; the latter are illustrated in Figs. 1 to 
4 on our two-page plate. The skips have a capa- 
city of 10 hectolitres (27.5 bushels); they are 
mounted on three small wheels. The skips weigh 
when empty 340 kilogrammes (6 cwt. 3 qr.), and, 
when loaded, 740 kilogrammes (14 cwt. 3 qr.), and can 
easily be pushed by oneman. In some cases, where 
the floor level of the breaking and screening shop 
is higher than that of the wagons, a tipping 
skip receives the coke as it leaves the screen, and 
empties it in a chute which leads to the wagons. 

A portion of .the. coke has to be dried after 
quenching, in order to meet the requirements of 
some customers. For this purpose, after it has 
been broken, the coke is delivered upon an end- 
less conveyor made of a series of plates fitting one 
into the other, to form a continuous platform, 
1.80 metre (5 ft. 11 in.) wide, and 66 metres 
(216 ft.) in length ; this conveyor circulates through 
a drying stove of equal length. The plates are 
perforated and are provided with rollers which 
run on rails. They are all connected to the links 
of two endless chains. The general arrangement 
is shown in Figs. 5 to 9 on our two-page plate. 
The motive power is supplied by an 11-kilowatt 
dynamo; and the plant has an output of about 
350 hectolitres (970 bushels) per hour. In 
order to facilitate the mechanical action, the 
roller paths are on a slope of 1 in 83, from the 
point at which the wet coke is charged to that 
where the dried coke is delivered. In this way the 
loaded plates of the conveyor facilitate the travel 
of the ascending empty ones. The rail supports 
are built so as to allow for expansion. The con- 
veyor is kept supplied with quenched coke by a 
bucket elevator. the layer of coke carried through 
is generally .10 to .20 metre (4 in. to 8 in.) in thick- 
ness, and the longitudinal travelling speed is 30 to 
40 millimetres (1.18 in. to 1.57 in.) per second, the 
total transit lasting 30 to 40 minutes, which i 


ul is quite 
sutticient to dry the coke completely. The drying 











| permits the steam from the coke to be discharged 


into the air together with the smoke from the 
stoves. The latter are so arranged that the 
gradual heating of the coke is insured during the 
first third portion of the travel ; in the centre the 
temperature remains very high, and it decreases at 
the end of the travel to 100 deg. Cent. (212 deg. 
Fahr.). The whole plant works automatically. 
When dried coke is required to be loaded into 
wagons, it is taken up by a bucket elevator, which 
is shown in Figs. 10 to 12 on our two-page en- 
graving. 

On leaving the screens the coke is frequently 
taken and put in sacks of 1 hectolitre (2.75 bushels), 
for delivery in town to ordinary customers. In 
this case it is measured and put in the sacks by 
means of the hand machine, shown in Fig. 13, 
page 76. This is found a most serviceable 
machine for current work. When the sacks 
are filled, they are placed on the platform of 
a small hoist, which raises them to facilitate 
their loading by hand labour on the vans. For 
larger deliveries the sacks are led to the vans 
or trucks on an endless underground conveyor of 
the usualkind. There are several of these conveyors 
in the company’s yards, which are used also for 
storing the coke. The most convenient way of 
forming the coke-heaps is by sacks, which are carried 
to the top of the heap by a portable monorail 
system, and there emptied. The arrangement is 
shown in Fig. 16, page 88, reproduced from a 
photograph. An hectolitre of coke weighing 40 to 
50 kilogrammes (about 100 1b.) is contained in a 
sack, the weight of which is only 2.5 kilogrammes 
(5.5 lb.). With this method of transporting the 
coke, the conveyors can be built very light, 
and carried on girders with a long bearing over 
the different yards. Fig. 17, page 88, shows one 
of the overhead double conveyors for building up 
the coke heaps. The top framework consists of 
two parallel girders, held .320 metre (124 in.) apart, 
by angle and flat iron stays ; the latter carry the 
rails forming the delivery roller path. The pieces 
forming the return roller path are held to the 
uprights. A footway for the men, .500 metre 
(19.68 in.) wide, is provided on each side of the 
conveyor. This is worked in different manners, 
according to local conditions, either from a 
transmission shaft driven by a neighbouring 
engine, or by a gas-engine driving a dynamo, 
the current from which is supplied to a motor 
placed on the conveyor. The power required is 
very low, and a dynamo of 4 to 6 horse-power 
is amply sufficient. Baskets may be used for con- 
veying the coke, instead of sacks ; but this method 
of forming the coke heaps is somewhat costly; 
owing to the first cost of the conveyor installa- 
tion, as illustrated in Fig. 17.. Such a machine can 
generally only deal with 200 sacks per hour, and 
it is only resorted to for comparatively slow work 
over a long distance. The portable monorail 
system we have referred to forms the continuation 
of the overhead conveyor ; it is easily and rapidly 
laid, and extended over the top of the coke heap 
in any direction. The rail-lengths are jointed on 
the support fixed to one branch of the f}-shaped 
carriers. 

We illustrate in Figs. 14 and 15, page 76, the 
machine used for taking the coke from the heap, 
measuring it, and putting it in sacks. This, as will 
be seen, consists of a bucket elevator mounted at 
one end of a platform ; the machine can easily be 
transported over the yards. The bucket elevator is 
worked by an electric motor, supplied with current 
through overhead wires, as shown in the illustra- 
tions. The motor, of 3500 watts, and the trans- 
mission shaft are suspended on the frame-plates, 
near the rear axle. The buckets are fitted to two 
parallel Ewart chains, which turn round two pairs 
of pulleys keyed on the top and bottom shafts. 
The lower part of the elevator is protected by 
plates. The coke raised from the heap is delivered 
from the buckets into a hopper, which acts also as a 
screen, from which the dust is discharged sepa- 


rately. Three chutes communicate with the hopper, 
and take the coke to three skips for measuring, and 
filling the sacks. From the machine platform the 
sacks are easily loaded on the drays for delivery. 
The motor being placed, as stated, in the rear of 
the machine, increases the stability. Feeding 
centres for the current supply are put down at 
various points in the yards, in order to reduce the 
length of overhead wires to a minimum. These 
machines are very rapidly started and their output 
varies from 300 to 450 hectolitres (825 to 1240 
bushels), according to the size of the coke; the 
smaller coke is more quickly worked than the large. 
The machines weigh each about 6 tons, and two horses 
suffice to shift them from one heap to another. 

In the Dijon and Havre Gas Works the conveyors 
which carry away the quenched coke to the screen 
are used to transport the coal to the gas-producers 
on their return travel. From the screen the coke 
gets classified automatically into several bins ; these 
are provided with several chutes and trap-doors for 
loading the coke loose into wagons and drays and 
for filling sacks. 
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The Naval Annual, 1903. Edited by T. A. Brassey. 
Portsmovth: J. Griffin and Co. 

THE seventeenth issue of Brassey’s Naval Annual 
carries out closely the traditions of former volumes. 
It is divided into four parts, of which the first con- 
sists of a series of essays by various well-known 
authorities on the subjects included in the scope of 
the work. In the second part is the list of ships, 
compiled by Commander C. N. Robinson, R.N., 
and Mr. John Leyland; the plates, which are a 
notable feature of the book, being under the super- 
intendence of Mr. 8. W. Barnaby. Part III. is 
devoted to armour and ordnance, and is by anony- 
mous authors; whilst the fourth part of the work is 
a reprint of various important documents relating 
to the Navy, such as the First Lord’s Memoran- 
dum, Extracts from the Navy Estimates, and other 
official papers. The work continues to be edited 
by the Hon. T. A. Brassey, son of the founder of 
the Annual. 

The first chapter is by the editor, and is de- 
voted to the progress of the British Navy. Mr. 
Brassey commences with the criticism of the new 
Admiralty scheme of entry, which does not seem 
to find very much favour in his eyes. One of 
the points in the scheme which he considers 
most open to criticism is the reduction of the 
age of entry. He points out that the cost to 
the State of each naval officer will be necessarily 
increased by this reduction, and he fails to see 
what advantage is gained by placing the age of 
entry so low. No doubt the cost to the State is 
increased, but this can be more than compensated 
for by the field of selection being widened, and it 
is permissible to consider whether Jads who are 
about to devote themselves to the service of the 
country, practically for life, should not receive 
some concession in this respect. It must be re- 
membered, however, that in any case a naval edu- 
cation is not an inexpensive matter ; certainly the 
cost is out of all proportion to the emoluments that 
are likely to be received. Lieutenant Carylon 
Bellairs, who also has a chapter on the new naval 
scheme, points out the difficulty of giving proper 
naval education, so that the student may be in a 
position to take the rank of commissioned officer at 
twenty years of age, unless entry is made at the 
age of about twelve or thirteen years. It is, Lieu- 
tenant Bellairs points out, the age at which many 
of our best admirals, including Nelson, went direct 
to sea. There is, however, a still stronger reason, 
in our opinion. It is, pride in his ition, the 
esprit de corps of :the naval man, br far to 
make him the devoted and efficient officer he is, 
Such feelings grow from an early age, when the 
mind is most impressionable. e ‘‘ traditions of 
the service” received at twelve or thirteen become 
indelible through life. 

Closely allied to the question of the age of 
entry is that of nomination. Mr. Brassey is of 
opinion that the class from which the present naval 
engineers are taken will be practically excluded 
from the Royal Navy under the new scheme. We 
see no reason for this conclusion. The class from 
which the naval engineers are now drawn is a wide 
one, and includes many grades of society. Large 
numbers come from the upper middle classes, not 

















necessarily ‘‘ upper” in regard to wealth, but in 
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THE HANDLING OF COKE IN FRENCH GAS WORKS. 
INSTALLATIONS OF THE COMPAGNIE PARISIENNE D’ECLAIRAGE ET DE CHAUFFAGE PAR LE GAZ. 
(For Description, see Page 74.) 
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THE “CREWE” SYSTEM OF ELECTRICALLY-OPERATED POINTS “AND SIGNALS. 
‘THE RAILWAY SIGNAL COMPANY, LIMITED, ENGINEERS, LIVERPOOL. 
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regard to education and refinement. On the other 
hand, sons of parents in a humbler position are 
able to pass the necessary examinations, and obtain 
commissions as engineer officers. It must be re- 
membered, however, that in order to enter the 
Navy as an engineer a considerable sum of money 
must be spent on education. Indeed, Mr. Morison 
has shown that, taking all- considerations into 
account, it has been more costly to become an 
engineer than to become an executive officer. Ad- 
miral Sir Vesey Hamilton, who also contributes a 
chapter on this question to the Naval Annual, 
contends that the nomination system should be 








abolished. As a late Lord of the Admiralty, Sir 
Vesey Hamilton’s opinion must carry weight. .We 
think, however, that the majority of naval officers 
would hold, whether rightly or wrongly, that the 
nomination system has been a source of strength 
to the Navy, and has resulted in introducing just 
the class of naval officer that is required for the 
Service. No doubt, test simply by competitive ex- 
amination has been a success in the Civil Service, 
the members of which are to-day unquestionably 
superior to those of a — or two ago, The 
Navy, however, stands on an entirely different 
footing. In the one instanee clerks are needed, 








and in the other, fighting men; intellectual ac- 
quirements. may be:paramount in the one case, but 
physical qualities must be ‘given a high ition 
in the other. Of course, there is a medical exami- 
nation to be taken into account,’ but, even with 
this safeguard, it is well to have some discriminating 
authority. ~The objection to a nomination system 
is that it may lead to nepotism ; but if the Board of 
Admiralty cannot be trusted to make a fair selec- 
tion of candidates in the interests “of the country, 
certainly their Lordships are unfitted for the other 
duties they have to perform, Reference is made in 
the Annual to the fact—and it is an undoubted faet 
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—that seamen will sooner follow a man of good 
social position than one who has sprung from their 
own rank ; and this is a matter which should not be 
overlooked, however distasteful it may be-to the 
democratic tendencies of the present age. On the 
whole, we are inclined to favour a nomination 
scheme, governed by certain qualifications, such as 
are to be observed. There are many qualities neces- 
sary for the making of a good naval officer which 
cannot be laid down on hard -and - fast lines for 
examination purposes, and for the Navy we want 
the best men. 

Mr. Brassey refers to the failure of the amalga- 
mation of the executive and official branches of the 
United States Navy. The causes of this failure 
have been dealt with previously in these pages. 
The miscarriage of the American scheme arose 
from the fact that no provision was made for com- 
pelling naval officers to learn engine-room duties, 
whilst they were given the choice between the deck 
and the engine department. These defects are to 
some extent avoided, Mr. Brassey says, under the 
British Admiralty scheme, owing to the specialisa- 
tion of the three branches after the age of twenty. 
Whether absolute specialisation will be the rule in 
the Navy appears to us open to question ; without 
doubt, that was the original intention, but, as our 
readers are aware, Lord Selborne has somewhat 
weakened on that point since. Lieutenant Bellairs, 
in his chapter, says :— 

Nearly all the misconception concerning what is to 
happen ten years hence, when this specialisation takes 
place, has been due to Lord Selborne styling the specialists, 
who happen for the time being to control the ship and 
her guns, the ‘‘ executive branch.” Such a use of the term 
very naturally led to the idea that the old three branches 
would be ultimately re-established as separate and dis- 
tinct branches. Some references to equality of treatment 
in promotion were unwisely made, and tended to confirm 
the idea that promotion would be in separate and distinct 
lines. It is obvious that the lieutenants generally will be, 
in common with other lieutenants (E) mah marine officers, 
only a part of the ‘“‘executive branch.” A new term was 
obviously required to designate those who, from time to 
time, direct the motions of the ship, and ‘‘tactical branch’ 
would have served the purpose. The intention is manifest 
that all officers p thet be available for deck or engine- 
room duties as executive officers, but that, in their 
specialist capacities, they should be known by spécial 
designations, as is the case with the gunnery, torpedo, and 
navigating lieutenants. Hence the convenience of re- 
ferring to those who, under the scheme, obtained more 
gea-training than the others as the ‘‘ tactical branch ;” for 
it will be their distinction to have had more training in 
tactical work ; just as gunnery lieutenants, having had 
more training in gunnery work, are known by the dis- 
tinctive title, although all lieutenants are more or less 
familiar with gunnery. 

This appears to us the proper interpretation of 
the question, and we welcome ‘‘ tactical branch ”’ as 
a valuable contribution to the nomenclature of the 
subject. 

he efficiency of the Navy in the future 
will chiefly depend on the education and training 
of the officers of the fleet. Mr. Brassey, in his 
opening remarks, says :—‘‘The main object to be 
aimed at in the training of executive officers is to 
produce a captain who is capable of handling his 
a and an admiral who is capablé of manceuvring 
a fleet.” Nerve, quickness of eye, and readiness 
of resource are the qualities which Mr. Brassey 
considers are most needed, and although he allows 
that the executive officer should possess sufficient 
knowledge of engineering to cnshle bien effectively 
to command his ship, he contends it is certain that 
an officer who has specialised as an engineer will 
not be fitted, either by training or experience, to 
handle a vessel. It would be more satisfactory if 
Mr. Brassey had given reasons for the faith that is 
in him. Why it is ‘‘certain” that an engineer 
would not be able to handle a vessel or a fleet is 
not apparent. No doubt, a knowledge of ‘‘ hand- 
ling” could not be acquired simply in the engine- 
room, any more than a gunnery lieutenant, simply 
by studying gunnery, or a torpedo lieutenant, if he 
were to devote his attention entirely to the con- 
struction and functions of torpedees, would be able 
to handle a ship or manceuvre a fleet. We find, 
however, no objection to lieutenants (G) and (T) 
rising to the highest positions in the service, and 
we do not see why an engineering expert should 
not have what may be called a ‘‘compound training,” 
any more than a gunnery or torpedo expert, to say 
nothing of the navigating branch of the service. 
Lieutenant Bellairs has more to say on the subject, 
and, as it is a most important question in naval effi- 
ciency, we will quote him again at some length :— 

It is unfortunate that there should have been any re- 
ference in the Memorandum definitely promising to 





provide those who enter he sees branch with 
opportunities of rising to captain (EK) and rear-admiral (E 
equal to those possessed by the tactical branch. The 
proposition has only to be worked out to prove its 
absurdity, We must have captains of ships, admirals in 
charge of fleets. ‘These billets exist by force of circum- 
stances, but there are no corresponding posts in purely 
engineering work, except in the dockyards, and these 
would not give nearly enough scope for a scheme offering 

ual opportunities of promotion. The billets of captains 
of ships, &c., must be open to lieutenants (E) or com- 
manders (E) on promotion, even as they are to lieutenants 
G), and then they should drop their special designations. 
Equally unfair and wasteful would it be to hypothecate 
posts of admiral-superintendent to officers who have 
specialised in engineering. If engineering settles down 
into humdrum lines while gunnery is rapidly changing, it 
may be quite likely that, for the time being, the highest 
authorities in gunnery ought to be appointed. 

With regard to ‘‘ humdrum lines,” it is difficult 
to imagine that the engineering features of the 
Navy can ever be humdrum, or that the progress of 
invention should be arrested. Moreover, the dock- 
yards are not for the manufacture of guns, but for 
the production of ships, which are engineering 
structures, not only in regard to machinery, but 
also as to the hulls, so far as their construction is 
concerned, and apart from the design of their 
shapes. Were it not so, however, gunnery is far 
more likely to proceed in future on established 
lines. Indeed, the advances made have been of a 
mechanical nature, such as in the case of quick- 
firing guns, machine guns, and even the larger 
weapons; while chemistry, in regard to explo- 
sives, and metallurgy in regard to the material of 
which the guns are made, has had commanding influ- 
ence. However that may be, we are glad to see that 
Lieutenant Bellairs, as a ‘‘ tactical” naval officer, 
approves—so far as we can judge from what he 
says—of the alternation of deck and engine-room 
duties. Later on he says :—‘‘ It is the battle, with 
ever-changing conditions, which gives the sailor that 
adaptability and character for which he is noted, 
and the interchangeability from the deck to the 
engine-room may serve to improve him.” 

Sir Vesey Hamilton, as already stated, has a 
chapter on the naval scheme. 
rather than convincing. He quotes ‘‘ Childe 
Harold” and the gallant deeds done by midshipmen, 
and bases his objection to the changes that are pro- 
ceeding on the old adage of the shoemaker to his 
last. That is a very good adage so far as it goes, 
but our contention would be that engineering is the 
naval officer’s ‘‘ last,” and in the present day, with 
a navy wholly engineering, no naval officer can be 
efficient who is not a competent engineer; to be 
this, he must have more than a smattering of the 
subject. It will not do to trust to the artificer to 
do the real work, and think that a short course in 
mathematics and physics will qualify him for his 
task. It cannot be too often represented that 
engineering is not only engine-driving, any more 
than seamanship of old consisted in steering a 
vessel in fair weather ‘‘ broad off.” There are the 


equivalents of tempests, rocks, lee shores, and | 


other difficulties in engineering, as there were of 
old dangers and difficulties to be overcome by good 
seamanship, and it is only the complete engineer 
who will be effective for the purpose. 

We have given so much attention to the fore- 
going all-important subjects of the future welfare 
of the British Navy that we must hurry over 
the remaining part of the book. The editor and 
Mr. Leyland jointly contribute a chapter on 
the progress of foreign navies, and here again 
we find the engineering question cropping up. 
In the part devoted to the United States Navy 
that portion of Admiral Melville’s report is quoted 
in which he refers to the unfavourable manner in 


which the amalgamation of the line and engineering 
branches has worked, not enough officers being 
found to undertake the engineering duties. Warrant 
officers, who are men of practical experience, but 
without theoretical] training, have, Admiral Melville 
tells us, been obliged to assume responsibility above 
their posts, until this has become a constant source 


of danger. The failure of the American scheme 
must not, however, be taken as presaging a like 
want of success for the new Admiralty organisation. 
As Admiral Melville states, the defects that have 
arisen in the United States Navy have been due to 
the fact that it was not made a part of the un- 
avoidable duty of officers to take up the engineering 
branch. Lord Selborne has wisely avoided this 

itfall, so we need not fear similar results for the 

ritish Navy. 

Lieutenant Bellairs also contributes a suggestive 
chapter on submarine cables, in which he deals 


It is picturesque | 


with the policy of the British-owned cables. He 


) | points out that our control of the submarine cables 


of the world has. been steadily increasing for a 
number of years, and it is difficult for a message 
‘from any part of the globe to reach Europe except 
‘over the network of English cables, a fact to which a 
|French Commission has taken exception. The 
‘author exclaims against the extraordinary lack of 
foresight on the part of the British Government, | 
; who refused permission for the German cable to 
‘land in Cornwall. If this had been done, it would 
have allowed us to censor the whole of the commu- 
nications by that cable if we were at war. He 
| scouts the idea put forward by Sir Samuel Baker, 
that in a few hours after a war had been made upon 
us by France and Russia all the submarine cables 
would be cut, and we should be bereft of tele- 
graphic news from the outside world. This he 
describes as ‘‘extravagant alarm,” similar to the 
oppressive vision of Dr. Jules Guyot, who thought 
that some ‘‘ good-for-nothing fellows” might cut 
all the wires of the chief cities, and so paralyse the 
civilisation of the world. ‘‘Cutting telegraph 
wires,” says Lieutenant Bellairs, ‘‘is certainly 
feasible, whereas the talk about cutting all the sub- 
/marine cables is sheer nonsense.” The chapter is 
|a suggestive one, and may be read with advantage, 
not only by naval strategists, but by those inte- 
| rested in the commercial pr sand of the country. 
It concludes with a useful reference table of cable 
statistics. 

The next chapter is contributed by Mr. Brassey, 
and is on ‘‘ Naval Works.” It commences with an 
historical review of the subject during the last few 
years, and deals in detail with the Portland Harbour 
scheme, the proposed Admiralty Harbour at Dover, 
the Keyham Dockyard extension, the works at 
Gibraltar, Malta, Hong Kong, Simon’s Bay, and 
Bermuda, plans of all these additions to our dock- 
yard accommodation being given. In concluding 
his remarks, Mr. Brassey says :—‘‘In the short 
space of seven years the country has been saddled 
under the various Naval Works Acts with an ex- 
penditure of 27,500,000/. Of the expenditure on 
naval works it may be truly said, ‘ L’appétit vient 
en mangeant.’ The Act of 1895 provided for the 
expenditure of 8,800,0001.; that of 1901 covered an 
expenditure of 27,500,0001. Many of the works 
in course of construction were undoubtedly neces- 
sary, some appear to be necessary, while the 
|wisdom of constructing others is, at least, open 
| to question.” The word ‘‘ saddled” undoubtedly 
'expresses disapprobation. It may be, as Mr. 
Brassey says, that some of the works are un- 
necessary ; but it is worth while pointing out that 
it is useless having ships in foreign parts unless 
there is accommodation for their repair and refit- 
ment in case of war. 

A chapter by Mr. G. R. Dunell on ‘ Marine 
Engineering” follows, in which the author deals 
largely with the Parsons steam-turbine, the 
action of which is explained in a popular manner, 
so as to be understood by those who have but 
an elementary knowledge of engineering prin- 
ciples. The trials of the Hyacinth and the 
Minerva are noticed, and some account is given of 
the further report of the Boiler Committee and 
the trials of the Sheldrake and Seagull, as well as 
those of the Espiégle and Fantéme. Mr. Yarrow’s 
latest type of shallow-draught boat is illustrated 
and described, and the chapter concludes with some 
remarks on ‘* Liquid Fuel.” 

Mr, Leyland writes in an interesting manner on 
foreign manceuvres. In the course of his notice on 
French operations he quotes some interesting in- 
formation on the submarine boat question, and 
deduces some lessons from the reports of Com- 
mander Heilmann, commanding the station at Cher- 
|bourg. This report appears to have been communi- 
|eated to the Press without the knowledge of the 
| Ministry of Marine, though of its accuracy, Mr. 
| Leyland says, there can be no doubt. ‘‘The con- 
‘clusion is that only submersible boats are capable 
| of keeping the sea, and that submarine boats of 
| the Morse type must be regarded merely as acces- 
|sories, whose crews would end by becoming the 
victims of disquieting moral depression.” He con- 
cluded that it could only be with submersible boats 
that an attack upon a squadron steaming at 12 knots 
| would be possible. But ‘‘ to make the submersible 
really effective, improvements must be introduccd, 
‘its speed must be increased, and the conditions of 
life in it must be improved.” 

Mr. J. R. Thursfield contributes his usual chapter 
/on the manceuvres of our own fleet, which were in 
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the past year confined to the Mediterranean, al- 
though after the Coronation Review the Channel 
and Chatham fleets were combined for a series of 
tactical exercises, but no authentic information of 
these has been published, owing to the action of 
the Admiralty. It is, however, worthy of note, as 
Mr. Thursfield points out, that a more or less 
detailed appreciation of the operations has ap- 
peared in a German service periodical. ‘‘The 


fact remains,” he adds, ‘‘that English readers who} Mod 


take an intelligent interest in naval affairs, and 
desire to know what is going on in their own navy, 
have to go to a German periodical for their in- 
formation. The policy of the Admiralty in the 
matter is open to criticism on many grounds. It 
very seldom succeeds. It too often sacrifices the 
substance for the shadow. It makes no distinction 
between information which it is, or may be, really 
important to keep secret, and information which 
might safely be disclosed with great advantage 
to the Service and the country.” Mr. Thursfield 
is quite right in what he says, but it may be pointed 
out that there is more method in the Admiralty 
procedure than at first sight would appear. The 
real reason prompting secrecy is not the fear that 
foreign nations will find out our points of weakness, 
but that English critics will make known to tax- 
payers and electors the shortcomings of naval ad- 
ministration. It is notorious that a foreign naval 
attaché can always obtain more information about 
the ‘‘secret ” conditions of the Navy thana British 
subject can. It is questions in Parliament and 
Press criticism that the Admiralty really fears, not 
the possible foreign foe. 

To the two concluding chapters in this part of 
the work—those of Lieutenant Bellairs and Sir 
Vesey Hamilton—we have already made reference. 

The second part of the work contains the usual 
tables of ships of various countries, together with 
plans of the leading types of war vessels of all 
navies. There has been great improvement in this 
section of the work of late. 

As an addition to the extracts from the Navy 
Estimates, which are contained in the fourth part 
of the work, there is a useful diagram showing the 
actual expenditure upon the construction of new 
ships during the 32 years 1872-3 to 1903-4. The 
figures range from about 6,000,000/. up to over 
10,000,000/. for the present year. 

The usual index brings this valuable work toa 
conclusion. 
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THE “CREWE” SYSTEM OF ELECTRICALLY- 
OPERATED POINTS AND SIGNALS. 

On different occasions we have described in our 
columns various methods of working the points and 
signals of railways by mechanical means, the object 
aimed at, of course, being to effect a reduction in the 
size of the staff necessary at the signal-boxes at large 
junctions and termini. At small country stations 
and signal-boxes the adoption of power for pulling off 
the signals, or moving over the points, offers at the 
present time no advantages, as the necessary capital 
expenditure is relatively high, and there is no prospect 
of saving a man’s wages. Possibly, as time goes on, 
some automatic system of signalling may be adopted 
in such cases, and the present si man entirely dis- 
nsed with ; but at junctions this seems hardly . 
sible, having due regard to the safety of the travelling 

ublic. At small junctions the work is, however, 
fight, and the ml for power is not apparent. In 
the case, however, of large junctions the work 
becomes very heavy: trains are sing through 
almost continuously, points have re, thrown over 
every few minutes, and the shifting of the signals 
themselves is a heavy piece of work, particularly if 
two or three cabins are ‘‘ slotted;” in this case the final 
simultaneous pulling off of from three to four signals 
is done by one man. Most of the power systems of 
signal and point-working require the laying of pipes, 
since the working agent is either air or water. ‘These 
mains are more or less troublesome to lay and main- 
tain, but such systems have the vantage of 
enabling a simple form of direct-acting motor to be 
used, of a type not likely to be affected by wear. On 
the other hand, though energy is more easily distri- 
buted in the form of electricity than in any other 
way, there are certain mechanical difficulties to be 
faced in applying it to the operation of points and 
signals. These have, however, been one by one sur- 
mounted, and in our issue of November 21, 1902, we 
gave a brief description of the very large electrical point 
and signal plant put down at Crewe by the Railway 
Signal Company, Limited, of Fazakerley, Liverpool, 
who are exploiting the Webb and Thompson patents. 

So far as the mere matter of signal working was 
concerned, the problem had alveale been solved b 
Mr. I. A. Timmis, by his invention of a long-pull 
electro-magnet. As every one knows, the magnetic 
resistance of air is extremely great as compared with 
that of iron. Hence the attraction of an armature to 
its magnet falls off very rapidly as the distance 
between the two increases, the result being that to 
pull off by electric means a signal requiring an expen- 
diture"of, perhaps, 30 foot-pounds, energy has to be 
expended on the magnet at the rate of about 2 horse- 
power. Once the armature is home, a much smaller 
current will maintain it in position, and in the arrange- 
ment adopted by Mr. Timmis, and embodied in the 
designs of the Railway Signal Company, a high-resist- 
ance shunt is peers Bis, switched into series with 
the signal magnet, so soon as the arm is lowered, and 
the signal is thus held off with quite a moderate ex- 
penditure of current. The long-pull electro-magnets 
referred to have hollow conical pole-pieces, and the 
end of the armature is also turned conical to fit into 
this. By adopting a cone of sufficiently narrow angle, 
it will be seen that for a given travel of the armature 
the distance across the air-gap may be made as small 
as desired ; and at the same time, since the lines of 
force start out from the whole inner circumference of 
the hollow conical pole-pieces, the, area of the gap is 
much larger than it would be if the pole and its arma- 
ture were cut off square in the usual way. Both these 
facts tend to diminish the magnetic resistance of the 
air-gap, and thus the amount of current needed to 
move the armature. 

In the case of points, direct-pull magnets are not 
used by the Railway Signal Company, but a small 
reversing motor is employed instead. This motor is 
placed in a cast-iron box sunk below rail-level, near 
the points to be operated. The armature is scrape’ 
so that it can be replaced by a new one in a few 
minutes, The armature shaft drives by means of 
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clutches a worm-shaft, by means of which a wheel 
having cam grooves on it is rotated. These cam 
grooves act on the point-rods and locking-bars, the 
arrangement being such that, to throw the points, the 
signalman has merely to move over one lever in his 
cabin. The movement of this lever locks the signals, 
giving admission to the road for which the points 
are to be moved, throws over the locking-bar, unbolts 
the points, throws them over, locks them, and finally 
releases the signals for the road for which the points 
are now set. 

In Fig..1, page 77, we show the lines leading to and 
forming the north sorting sidings at Crewe.- The whole 
of the numerous points and signals shown, together 
with much of their respective interlocking gearing, 
are operated solely by’ electrical means. This dia- 
gram, it should be added, represents only a fraction 
of the total electric signalling plant at Crewe, since 
the system is being introduced or working the whole 
of the points and signals at this’ very important 
junction. The interior of one of the signal cabins 
is represented in Fig. 10, page 81. This cabin has its 
levers arranged in two tiers, as shown. The upper 
set of levers relate wholly to signals, and the lower, 
set to points. Details of the frame are shown in 
Figs. 6 and 7, annexed. The interlocking of the 
signal levers and points is purely mechanical, and is 
exactly similar in construction to that used for many 
years on the London and North-Western Railway in 
the manual power signal-boxes. As indicated in 
Figs. 6 and 7, it consists of a series of notched bars 
sliding in grooves running along the whole length of 
the frame below floor level. Into these bars fit 
locking-pins operated by-the double bell-cranks shown. 
The contacts admitting current to the point or signal 
circuits are located on the frame below the locking gear 
at /, Fig. 7, and are shown in greater detail in Fig. 8, 
page 81. The contact-pieces proper are of carbon, 
and are fixed in metallic holders in such a fashion 
that they can, at need, be replaced by fresh contacts in 
a few seconds. Below the’ contact-pieces is fitted an 
electric lock /, which will be most easily understood by 
reference to the detail, Fig. 9, page 81.° This lock 
prevents the — lever being moved over for more 
than two-thirds of its stroke until released by a return 
current from the points themselves. That is to say, 
the signalman moves over the lever to two-thirds of its 
stroke, where its motion is arrested by the electric 
lock. In this position all signals having reference to 
the point are maintained at ‘* Danger ” by the mecha- 
nied teak already described, but the contacts shown in 
Fig. 8 are now in such a position that a current can 
flow through the point motor, which accordingly 
rotates, throwing over the points, and bolting them. 
The act of bolting the points closes a circuit through 
the electric lock in the signal-cabin; the effect of 
which is to unlock the point lever there, so that the 
remaining third of its stroke can be completed. In 
doing this the circuit through the motor is broken by 
the continued motion of the sliding contact-pieces of 
Fig. 8, and the mechanical lock on the signals for 
the new road through the points is simultaneously 
released. 

Having given above a general sketch of the operation 
and function of the different portions of the mechanism, 
it may be of interest to consider the matter in greater 
detail. In Fig. 2 we show the wiring plan for a point 
motor. The five fixed contact-pieces of Figs. 7 and 8 
are here represented by the little blocks numbered 
respectively 1 to 5. Contact No, 2, it will be seen, is 
permanently connected to the negative main of the 
electric power system; whilst the positive main is 
connected direct through the fuse 6, and the ‘‘ yellow” 
wire with the field coils of the point motor. The 
return from these coils is through the ‘ blue” wire to 
contact-piece 4, With the point lever home in its 
normal position, the upper pair of the sliding contacts, 
shown in Fig. 8, rests wholly on contact-piece 3, and 
the other pair on contact-piece 5. Since the upper pair 
of sliding contacts is completely insulated from the 
lower set, it will be seen that all the possible circuits 
through the point are then broken. 

If the points are to be thrown over, the signalman 
pulls over his cabin lever as far as the electric lock 
already mentioned will permit him. The state of 
affairs then will be understood on reference to Fig. 9. 
The rod shown on the right is a continuation of the 
contact-carrying rod (see Fig. 8), and moves with it. 
It has two projections on it, the lower one of which 
is just visible, but the upper is behind part of the | 
framing. When, however, the signal lever is moved 
over, the lower projection travels up and fouls the 
lower catch shown, and prevents the rod moving. up 
further till this catch is drawn away by the electro- 
magnet opposite it. In this state of arrest the point 
lever is, as already explained, two-thirds over, whilst 
the travelling contacts eon 3 | a position such that the | 








upper pair, which are in electrical connection with 
each other, - bridge the gap between the fixed contacts 
1 and 2, whilst the lower re similarly bridge the | 
gap between contacts 3 and 4. Referring back to | 
Fig. 2, it will be seen that. a circuit is now completed 
through the point motor, fields and armature. Thus, 
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starting from 6, the current flows along the “ yellow” 
lead and back along the ‘‘ blue” wire to contact 4, 
thence through the bridge (formed by the lower 

ir of travelling contacts) to 3, and from 3 it 
Follows the ‘‘ black” main to the armature, and, 
passing through this, returns along the ‘‘red” 
wire to contact-piece 1, which, it will be remembered, 
is now connected to 2, through the upper ir 
of travelling contacts ; and it will be seen that 2 is 
in permanent connection with the negative main. 
The circuit is thus completed through both field coils 
and armature of the motor. The latter therefore 
begins to revolve, and by suitable mechanism, to be 
explained more fully later, first moves over the locking- 
bar, and unbolts the points, then throws them, bolts 
them, and moves back the locking-bar.. The act’ of 
bolting the point closes the switch shown at 5}, 
thus affording a new path for the current, since 
it will be seen that b is directly connected with 
the ‘‘ blue” lead. Hence, if the switch in question is 
closed, current flows up to 6, and through this alon 
the lower “‘ black” wire to the electric magnet a, an 
thence to contact 5, finding its way ultimately to the 
negative main through the bridge between contacts 
1 and 2. This electro-magnet is the lower of the 
two shown in Fig. 9. Being energised by the pas- 
sage of the current, it pulls over the pawl holding back 
the lever-rod, thus releasing the latter, and enabling 
the. signalman to complete the stroke of his lever. 
This done, the upper pair of moving contact-pieces 
conte40:rest on 1, and the lower pair on 3, in which 
position it will be seen that the whole of the possible 
circuits are again broken, just as when the lever was 
in its normal position. 

To throw back the points to the main-line road, the 
signalman moves back his point lever. The motion of 
this is again arrested when two-thirds completed, but 
Fig. 10. |in this case by the upper of the two pawls shown. in 











82 





ENGINEERING. {JuLy 17, 1903. 








Fig. 9. In this position the travelling contacts estab- 
lish a bridge between the fixed contacts 4 and 5, and 
another. between 2 and 3. . Of course, in moving to 
this position they have momentarily bridged the gaps 
between 1 and 2 and 3 and 4; but this merely ne to 
drive the motor in a direction such as to keep the 
points locked in the existing position. When, how- 
ever, the arrest point is reached, the bridges, as de- 
scribed above, close the gaps between 2 and 3 and 4 
and 5. The path of current can now be traced as 
before. Starting from 6, it flows along the ‘‘ yellow ” 
wire, through the field coils in the same direction as 
before, so that the polarity of the field-magnets is 
not reversed, and back to contact 4 through the 
‘*blue” wire. .From this it passes across the bridge 
to 5 and up to the “red” wire and through the 
armature, returning along the ‘‘ black”. wire to con- 
tact-piece 3, which is now bridged to the negative 
main. It will be seen that the path of the cur- 
rent through the armature is opposite to what it 
was in the previous case, so that the motor is now 
reversed, tal turning round, throws over the locking- 
bar, unbolts the points, throws them, bolts them, and 
throws back again the locking-bar, and in so doing closes 
the switch at c. Current therefore flows from 
“blue,” up through c, down and back through the 
lower ‘‘ red” main to the cabin, where it passes through 
the electro-magnet d, and thence to the negative main. 
This electro-magnet is the upper of the two shown in 
Fig. 9, and it pulls off the a holding the lever-rod, 
he | thus enables the signalman to complete the stroke 
of the latter, which, as before, breaks all the circuits 
through the points. It will be seen that current is used 
only to throw the points, and not to hold them over, 
so that energy is expended only in doing actual mecha- 
nical work. 

In Fig. 3. couple of points are shown forming the 
terminals of a cross-over road, These are arranged to 
be worked by the one lever. The numbered ends of 
the lower set of leads are connected to the contacts 
bearing the same numbers shown in the upper circuits. 
The path of currents is in every respect similar to that 
described in the case of the single-point mechanism, 
but it will be seen that the return circuit to the electric 
lock passes through a switch at each set of points. 
Hence the pawl in the cabin cannot be pulled out, 
and the stroke of the signal lever completed, unless 
both points are ‘“‘ home” and bolted in their proper 
positions, 

In Fig. 4 we show the wiring plan adopted for signal 
working ; this is much simpler than the foregoing, 
but the arrangement of five fixed contact-pieces _ is 
maintained. When the signal is at ‘‘ Line blocked,” 
the upper pair of the travelling contacts rests on the 
fixed contact No. 3, and the liner pair on contact 
No. 5, in which it will be seen, in tracing out the con- 
nections, that the signal circuit is broken, and the arm 
is then held in the ‘‘ danger” position by a weight in 
the ordinary way. When, however, the signalman 
throws over his signal lever, the travelling contacts 
move so as to bridge the gaps between 2 and 3 and 
4and 5. A current then flows from 6, through 5 to 4, 
and along the “red” wire to the long-pull magnet 
fixed on the signal-postat e. Passing through the coils 
of this magnet, it returns through the switch at /, 
to the ‘‘ black ” wire to 3, and thence across the bridge 
to 2, and the negative main. . The magnet being thus 
energised, ‘‘ os s off” the signal arm, and the motion 
of the latter finally opens the switch at /, so that the 
current can only return to the negative main through 
the high resistance shown, which reduces the current 
through the magnet to about 2 amperes. This is quite 
sufficient to hold the signal off, though it would be far 
from enough to start it from its ‘‘ line blocked” posi- 
tion. If the signalman returns his lever to its normal 
position, he thereby breaks the bridges between 2 and 3 
and 4 and 5, and the travelling contacts coming to 
rest on 3 and 5, the magnet circuit is opened, and the 
counterweight immediately returns the signal arm to 
** danger.” 

In Fig. 5 the connections for a ground dise are 
shown. These are quite similar in character to the 
signal circuits. The work is again done by a long- 
pull magnet, the current through which is reduced by 
opening the main circuit at A so soon as the motion of 
the disc is completed. The only path then left for the 
current includes the high resistance shown at j, and 
its strength is accordingly reduced to a low figure. 

In Figs. 11 to 14 we show the safety appliances used 
with a facing point switch. The motor operating them 
is placed in the box /, Figs. 13 and 14. From it 
extend two rods m and n, as shown. Of these n serves 
to unbolt the switch, whilst m throws it. The two 
movable points are coupled together in the usual way, 
but each tongue has a separate bolt-bar, as shown ; 
hence, in case of the connection between the two 
tongues being broken, it will be impossible to move 
the switch over and lock it in a new position, since 
one of the bolt-bars would in this case remain behind, 
and thus prevent the locking-bolt being sent home. 
In working the switch the current is turned on to 
the motor, which begins to rotate. Cams driven by 
it. first unbolt the switch by means of the rod n, 
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over the lockin 
bar p (which prevents the points being mov 


at the same time throwing 
whilst a train fouls them) in the usual way. 
This done, the rod m next moves, throwing over 
the points against the opposite stock-rail, and fol- 
lowing this the rod x moves still further and locks 
the points in their new position. Details of the bolt 
and switch box are given in Figs. 11 and 12. This 
box, in addition to tEe bolting mechanism, also con- 
tains the circuit switches already referred to in our 
description of the wiring connections. These are 
shown at g and r (Fig. 12), and open and close the 
circuits through the electric lock in the cabin, as 
already explained. Until one of these is closed by the 
motion of the locking-bar, the travel of the point lever 
in the cabin cannot be completed. The motor itself 
is shown in Figs. 15 to 18. The casing is sunk in 


the ground, with its upper surface level, as indi- 
cated in Fig. 13. This casing is partly filled with 
heavy oil. Any water which collects in it is auto- 


matically drained out by means of the gr shown 
at S (Fig. 16). This syphon, it will seen from 
Fig. 13, communicates by its long leg with the lowest 
of the box. Its short leg is outside. If the casin 


ls beyond the bend, the syphon comes in action an 
drains the box till the level inside is below the level 
of the open end of the short leg of the syphon, when the 
flow ceases. Water, being heavier than the oil, collects 
in the lower part of the 


x, and is thus drained away 
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automatically without being followed by the oil, The 
armature axis is vertical. The armature is built on a 
square tube which fits over the square armature shaft, 
and can thus be readily replaced. This shaft is fitted 
with ball-bearings, and drives a worm through clutches, 
best seen in Fig. 15. This worm in its turn drives a 
worm-wheel on the same shaft with which is keyed a 
cam-wheel ¢ (Figs. 15 and 17). This cam-wheel operates 
the links m and n, shown in Fig. 14. It also, by 
means of a third cam projection, throws the driving 
clutches out of gear so soon as the points are locked in 
their new position. The armature can then run free 
without further moving the cam-wheel. - One clutch, 
it should: be added, acts when the worm-shaft moves 
in one direction, and the other when it moves in the 
other direction. Hence, if the motion of the arma- 
ture is reversed, the second clutch will come into play, 
the cam rotating in the opposite direction. 

Details of the signal motor are shown in Figs. 19 to 
22. Here u represents the long-pull magnet which 
pulls the signal off. The switch which reduces the 
current through the magnet when the pulling-off is 
completed is shown at v. Its action has already 
been fully explained in describing the wiring diagram, 


Fig. 4. 

The ground disc signal used is i mea in Figs, 
23 to 25. A lantern is carried on the plate w, which 
can be rotated through a right angle by means of the 


arm 2, which is operated by a long-pull electro- | 














The armature of this is 


magnet indicated at y, 
coupled to the short end of the bell-crank, of which 
the arm x forms the long end. A switch for reduc. 
ing the current after the completion of the motion ig 


shown at z. 








THE GREAT NORTHERN TELEGRAPH 
COMPANY. 


Accorp1Nn@ to the report for 1902, the cables had 
been somewhat more frequently interrupted during 
that than during the previous year, a fact which had, 
however, in no way interfered with the satisfactory 
working of the company. In Europe 10 cables had 
been interrupted al ther 15 times, and in Eastern 
Asia 7 cables had been interrupted altogether 18 
times. The H. C. Orsted had been in activity on 70 
days and the Store Nordiske on 95 days on the com- 
dh own account, and the latter steamer 120 days 
or other companies. The considerable amount of re- 
pair and maintenance work for other companies has 
caused the company to order a third cable steamer, 
somewhat larger than the former, with twin screws 
and in every t up-to-date, The service on the 





Weodiwostock line has improved during the year, 
though not so much so as to be able to compete with 
the English cable route vid India or with the new 
American cable across the Pacific Ocean. The com- 
pany has, however, arrived at a definite arrange- 








84 


ENGINEERING. 





[JuLy 17, 1903. 








THE “CREWE” SYSTEM OF ELECTRICALLY-OPERATED POINTS AND SIGNALS. 


THE RAILWAY SIGNAL COMPANY, 


LIMITED, ENGINEERS, LIVERPOOL. 


(For Description, see Page 79.) 


w 















Ss oe 
-- 7747 F 

ment with the, Chinese Government about taking 

over the service of the Peking-Kiachta-Irkutsk line. 

The company has sent over a Danish staff to various | 
places on this line. The direct Irkutsk-Peking line | 
was opened on January Ist of the present year, with 
some limitations, owing principally to the company’s 
desire not to have the large international traffic go 
by way of the Kiachta route, before the new wire 
between Irkutsk and Nystad in Finland, which is to 
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| various countries and parts of the world, The best 
| proof of this view being shared by governments, autho- 
rities, associations, and experts is afforded by the 
fact that the cable-manufacturing firms in the dif- 
ferent countries have rarely been busier than in the 
last few years, with regard both to government and 
| private contracts. Such contracts would be inexplicable 
|} and unwarrantable if one thought wireless telegraphy 
| would suffice. 

The reserve fund now amounts to about 1,680,000/. 


| 
| 











be placed at the disposal of the company, is ready for 
use. There is all the more occasion for the Great 
Northern Telegraph Company to hasten the comple- 
tion of these arrangements on account of the coming 
into operation of the first trans-Pacific cable between 
Canada and Australia, and of the laying of the cable 
of the Commercial Pacific Cable Company, of which 
certain sections are expected to be opened to traffic 
quite shortly, and ees 

to China. This meansa very serious competition so 
far as the East Asiatic traffic is concerned, which has 
hitherto been in the hands of the Great Northern Tele- 


Fic. 22. 


the last few years. 





1902 are some 47,0007. less than in the 
of most of the foreign troops. 


apparent reduction of 6500/. 


In order to somewhat average the 
dividends, the company proposes to create a dividend- | 
equalisation fund, which may prove of great import- | 
ance to the shareholders. The receipts for telegrams for | 


against a share capital of 1,500,000/., in addition to 
| which the cable steamer renewal fund and the divi- 
| dend-equalisation fund amount to about 200,000/., and 
| some 66,000/. are carried forward. 








THE LATE GEORGE S. Morison.—We regret to record 


; : : ihe previous year, | the death of George Shattuck Morison, a member of the 
may be extended from Manilla | on account of the pacification of China and the retern | Isthmian Canal calc as sg and one of the foremost civil 
’ Sundry profits show | engineers in America, who died on July 1, in his rooms 
an inerease of 5500/., and working expenses an|at 36, West Fiftieth-street, from a complication of 
The net profits for the | diseases, 


He was born in New Bedford, Mass., on 


graph Company and of the English Eastern Telegraph | year were about 374,000/., against 410,000/. in 1901 December 19, 1842, and graduated from Harvard in 
companies, and this competition will be all the more | and 455,000/. in 1900. This decline in the profits of | 1863. Besides the reputation which he gained as a bridge 


felt when the national German, French, and Dutch | 


cables, which will partly co-operate with the Pacific | possibly increase in the years to come, 


route, are established. Further, the Telegraph Con- already referred to, and in consequence a different | h 
ference in London may bring considerable reductions | application of the year’s profits, from what has lately | 
in rates, and negotiations are’pending about prolonga- | been the case, was decided upon. 55,0001. were added | 
tions of several concessiom;, from which it will | to the reserve fund and 16,0007. to the cable steamer | 


appear that all tends to make the present time a | fund, 5500/. were, as usual, added to the 
somewhat difficult one for the company, more 


the company, which has been long foreseen, will | engineer, from five bridges across the Mississippi, ten 


| across the Missouri, and many others whose construction 
e supervised, Mr. Morison was known as an expert in 
the conditions, relations, and earning capacity of the 
railroad systems of the country, in the locating of 
railroad lines, and the designing of yards and terminals. 

: Probably his greatest work as a brid engineer was 
nsion fund, the bridge over the Mississippi, at Memphis, Tenn., 


for reasons 


especi- | 100,000/. to.the new dividend-equalisation fund, and | which has a single truss span of 790 ft., being sur- 


ally so as some governments are inclined to form their | the shareholders obtain a dividend of altogether 124 passed by only two other bridges of the sort in the 


estimate of the company’s future upon the last few | per cent. 
exceptionally good years, The company has succeeded | With 

in making at least provisional arrangements with some | nothing h 
of the competing companies, tending to 


regard to Marconi’s 


petition. 


The company has in various ways, and for several | that the system will have to overcome great obstacles | 
years, been pre 
to above, although the shareholders can hardly look for cessfully with submarine cables in the handling of com- | 
a uniform continuation of the very liberal dividends of mercial, political, and private telegrams between the 


wireless telegraphy, downe —_ at Suk ur, India. 
happened during the last year which had | member-of t 
e insure | tended to decrease either the manager's sincere ad- 
amiable relations and to exclude reckless com- | miration of the invention and of its importance as a 
|supplement to ordinary telegraphy, or his conviction 


ing to meet the difficulties referred and difficulties before it will be able to compete suc- | neers, 


in Scotland, and the Lands 
His services as a 
e Isthmian Canal Commission, to which he 
was appointed by President McKinley in 1898, were of 
| great value and importance. Mr. Morison was a member 
|of the American iety of Civil Engineers, serving as 
| its President in 1895; the American Institute of Mining 
Engineers, the American Society of Mechanical Engi- 
the Western Society of Engineers (of Chicago), 
the Institute of Civil Engineers (of London), and of the 
Mexican Society of Engineers and Architects, 


world—the Forth brid 








JuLy 17, 1903.] 


ENGINEERING. 


85 








THE MORK 











SCREW PULLEY-BLOCK. 












































In nearly all the different kinds of chain pulley- 
blocks now in use there is the disadvantage that, after 
a weight has been raised and detached from the hoist, 
if it be desired to lower the latter in order to attach a 
fresh load, a great deal of time is lost owing to the 
fact that there is no special provision for lowering. 
Again, if there is too much chain out and it is desired 
to take up the slack quickly, this cannot be done, 
because no provision has been made for it. It may be 
said that this is not, after all, a very important point, 
and is hardly worth consideration. here pulley- 
blocks are used only occasionally, and then only for a 
short time, this may be perfectly true; but where 
they are used in any regular work, it is a matter well 
worth consideration that the time spent in taking u 
slack chain and in lowering the hook after each lift 
should be shortened as much as possible. This advan- 
tage, among others, is claimed for the Mork screw 
pulley-block, which we illustrate in the engravings 
above. ° 

As will be seen, this pulley-block is of the worm- 
wheel type, but it possesses several novel features. 
The worm is carried in a wrought-steel frame A, 
which is pivoted at the bolt’ B to the ‘upper part 
of the block. To the frame A: a lever is fixed, 
‘which has at its end a rope H. By pulling ‘this 
rope the part of the frame A which carries the worm 
is raised, and the worm drawn out of gear. When 
in this position, a catch C, Fig. 3, is forced out by 
a small spring, and slips underneath the part E of 
the frame A. The worm-wheel is now quite free to 
turn, and consequently the block carrying the lifting 
hook will run down by its own weight, or it can readily 
be raised by putting on the loose end of the lifting 
chain. It will be noticed that on the worm-spindle 
there is a little cam J, which, when the rope pulley G 
is turned to a certain position, comes under the end of 
the bent lever D, and forces that end up. This causes 
the other end of the lever D to move in under the part E 
of the frame A, which operation forces back the catch 
C and allows the worm to drop back into gear. 

In order that the position of the cam at any time 
may be known to the man working at the block, a red 
mark is painted on the pulley in such a position 
that when the cam J is underneath the end of the 
lever D, the red line is on the top of the pulley. 
When the pulley is in this position, the worm, if drawn 
out of gear, must be held out by means of the rope 
H, for the catch C cannot then fall under the part E 
of the frame A. An accident, through pulling the 
worm out of gear when the load is on, cannot happen, 
because one end of the lifting chain is fastened to the 
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shackle K, Figs. 2 and 3, and prevents that end of the 
frame A being raised by any pull likely to be put on 
the rope H. 

The means adopted for taking the thrust of the 
worm are shown in detail at Fig: 4.- A is part of the 
frame that carries the worm, and is, recessed and 
bushed as shown, to receive the end-of the spindle 
M. The end of this spindle bears on a steel centre L, 
which takes the thrust of the worm. The recess into 
which the end of the spindle enters is fitted with a 
bush S, which can easily be renewed when required. 

The brake, by means of which the worm spindle is 
prevented from turning when the weight hangs with- 
out being lifted, is simple and ingenious. The manner 
in which this brake acts will be understood on refer- 
ence to Fig. 4, and is as follows :—A_loose collar N is 
fitted over the end of the worm spindle as shown, and 
is free to revolve on the spindle within certain limits 
hereafter mentioned. This collar is cut away at two 
opposite points so,as to form helical inclined planes, 
but these planes terminate in the two shoulders 
O, O. On the main part of the worm spindle two 
a R, R are formed and turn with the spindle. 

ow, when the load is being raised, the worm is turned 
in the direction tending to force the spindle against 
the centre L, and at the same time the projections R, 
R will slide down the inclined. parts of iN until the 
come against the projections O,-Q...--The.collar N will 
then turn with the spindle. When;ihowever, the lift 
ceases and the force applied to the hantl-chain on G is 
removed, the weight will at once tendo turn the 
worm in the opposite direction to that it- had when 
hoisting. The projections R, R will’ then’ slide up 
the inclined pieces. on the collar N and will force 
the latter against -the leather washer P, and the fric- 
tion caused thereby is sufficient to. prevent the worm- 
spindle turning any more, and so will hold the load in 
any position desired. There is a small amount of 
clearance allowed between the face of the collar N and 
the leather washer, so that when the load is being 
raised there is no friction between the collar and the 
washer. Of course,. the longitudinal motion of the 
spindle is controlled at the opposite end to the collar 
N by the frame A. 

These pulley-blocks are well and strongly made, the 
framewo.t being of a steel; the worm-wheel 
is a crucible stee —- he worm is wrought steel, 
machined and hardened, and the chains are B.B.B. 
Staffordshire make. 

The agent for these pulley-blocks in this country is 
Mr. Ernest C. Koop, 42 and 44, Moor-lane,: Fore- 
street, London, E.C. 





THE INTERNATIONAL CONGRESS OF 
HYGIENE AT BRUSSELS. , 
To THE EprroR or ENGINEERING. 

Sra May I ask P nee to allow me a little space in your 
valuable paper to draw the attention of your readers to 
this Congress, which, as far as I can make out, does not 
appear to have received that notice which, in my judg- 
ment, it deserves. 

The Congress, which takes pi from September 2 
to 8, 1903, has been fixed somewhat earlier than usual, so 
as to be more convenient as regards the time of general 
holidays; and it is to be hoped that, when making the 
necessary arrangements for this purpose, all interested in 
sanitary matters will make a point of including the, Con- 
gress within their circle of holiday travels. 

The general secretary of the Congress is Professor Dr. 
Putzeys, of 1 rue Forgeur, Lidge, ium, and the secre- 
tary of the English committee is Dr. P. F. Moline, of 
42, Walton-street, Chelsea, 8.W., who will, no doubt, be 
pleased to supply all desired information; but for the con- 
venience of your readers I may be allowed to give a few 
particulars from the programme. 

The Congress is divided into seven sections, as follows :— 

The first section deals with bacteriology, the second with 
alimentary matters, the third with building and engi- 
neering matters, the fourth with industries and profes- 
sions, the fifth with traffic, the sixth with administrative 
matters, and the seventh with colonial matters.’ 

In all these sections various subjects have been selected 
with a view to eliciting thereon the latest views, and 
| parare aarp have been asked to speak thereon who are 

nown to be — In addition to this, so far as time 
will permit, other subjects may be brought forward for 
discussion after they have received the sanction of the 
executive committee. 

It would be quite impossible for me to give here all the 
names of the readers of the various papers or their sub- 
jects; but amongst the readers of papers in the first 
section I may mention such names as Bordet, Denys, 
Gruber, Pfeiffer, Wassermann, Ehrlich, Roux, Loeffler, 
Malvoz, Netter, and many others, names which speak for 
themselves, and are a guarantee that the subjects to be 
discussed will be fully and well treated, and that the 
latest researches and developments will not be omitted 
from the discussion. 

The third section, which deals with the work of the 
architect and engineer, will discuss the following subjects 
—Vviz.: — 

. The first set of papers will be on “The Bacterial Puri- 
fication of —— and Trade Wastes,” and the names of 
the authors are Messrs. G. F. Fowler, Launay, Pagliani, 
Rideal, and Rolants. ' 

The second subject to be discussed deals with the 
advantages and disadvantages of the combined and sepa- 
rate systems of sewage; and here the following gentle- 
men have promised to contribute papers :—Messrs. Bues- 
ing, Imbeaux, E. Putzeys, and Spataro. It is. hardly 
necessary to point out that the authors in most cases 
occupy different standpoints, so that the pros and cons 
of the various subjects may be fully discussed. i 

The third question to be submitted deals with the 
sanitary precautions to be adopted in case of underground 
water su = taken from limestone formations, and on 
this the following gentlemen will speak :—Messrs. Grave- 
lius, J. A. Howe (of H.M. Geological Survey), Janet, 
Martel, Nicolis, Broeck, and H. B. Waodward, F.R.S., 
Assistant-Director of H.M. Geological Survey. 

On the fourth subject of Street Hygiene, which em- 
braces the whole subject of scavenging of towns and the 
destruction of the refuse by fire, the chairman of the 
International Committee of Street | has promised 
to contribute a paper, to which will be attached the 
reports from the various members of the Committee, 
dealing with their respective countries. 

The fifth question deals with the progress made during 
the last twenty years with the heating and ventilation of 
public and private buildings, and here papers have been 
— by Herscher-Genests, Pfuetzner, and Van 

sselberghe. ; 
_ The sixth and last subject is the distribution of dwell- 
ing-houses, their permanent ventilation, and the decora- 
tion of their interiors, on which Bonnier and Nussbaum 
have promised to speak. oo 

I have not time to-day to deal with the other sections, 
nor can I do more than draw attention in passing to the 
exhibition of sanitary objects which will take place in 
connection with this Congress; but I hope I may have 
time before long to give a few further particulars con- 
cerning the latter. 

Those who know Brussels will not require to be re- 
minded of the charms this city in many respects, 
and that it has only lately. shown marked hospitality to 
the Lord Mayor of London. It. is # very interesting 
ow and everyone ought to greatly enjoy a week spent 

ere. 

Yours faithfully, 
ie bars H. ALrreD Roxcu.ina. 
39, Victoria-street, Westminster, London, 8S. W., 
June 15, 1903. 








THE METRIC SYSTEM, 
To THE Epitor or ENGINEERING. 

Sir,—My shots at Mr. Briggs are made at long range, 
but with your permission I will make one more, 

He tells us in your issue for June 5 that he can see no 
objection to measuring screw-thread diameters in milli- 
metres and pitches in inches. In this country we are told 
that the great thing to be attained by the adoption of 
the metric system is uniformity. With the hodge-pod 
of mixed units endorsed by Mr. Brigg where does the 
uniformity come in? What is gain by such a course, 
and what argument is there for the adoption of the metrio 
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system in machine construction that does not apply to 
screw threads—diameters and pitches alike—as well as to 
other machine parts? What excuse can be given for con- 
tinuing the use of English threads, except that the change 
at this point is tco difficult to make ; and wherein do screw 
threads differ in this respect from other standards? To 
concede that we are tomake the ri changes, but not the 
difficult ones, is to surrender the whole metric case. a. 
body admits that some things can be easily changed. It 
is easy to begin the change—the difficulty lies in finish- 
ing it. ; 

n France to-day they are calling for more laws to en- 
force the system in whole industries (the textile) which 
do not, and, by the testimony of the metric advocates who 
call for more laws, will not use it unless compelled to 
do so. 

There are two possible explanations of this, either of 
which is equally disastrous to the metric cause. The first 
is that the difficulties are too great for the change to be 
made. As Mr. Briggs appears not to believe that the 
difficulties are serious—to admit which would, indeed, be 
fatal to him—he is driven to the other explanation— 
namely, that a hundred years of experience with the 
metric system has not sufficed to demonstrate the in- 
feriority of the old units, and lead to their rejection. The 
same statement applies to the general persistance of old 
units which I have elsewhere shown to prevail in metric 
countries. Either the difficulties of the change are prac- 
tically insuperable, or the people prefer the old units after 

ming acquainted with the new. é 

Mr. Briggs says that I unintentionally admit that 
the metric is the better system because ‘‘ certain Ameri- 
cans who went to German shops, and used it, liked it 
best.” Notso. In most of the controversies of this world 
some good men can be found on the wrong side. I have 
found and published the opinions of many who have used 
both systems without finding any advantage in the metric. 
Moreover, the individuals that the American Machinist 
has been able todiscover who have used both systems and 
prefer the metric, cut a sorry figure alongside the multi- 
tude in France, Germany, Spain, Scandinavia, and 
Spanish America who, by continuing to use them, declare 
their preference for the old units after a lifetime of ex- 
pone with the new. With compulsory laws behind it, 

ad the system the superiority that is claimed for it, 
and were the change half as easy as is claimed, it should 
long since have become universal in those countries, If 
vast numbers of people cannot be driven to use it, what 
becomes of its claims for simplicity and superiority ? 

Mr. Briggs’s reference to external and internal influences 
is a pure piece of speculation. Where the influences that 
are to retard the change are to come from is immaterial, 
so long as the history of France shows, as it does, that the 
transition period in England and the United States is to 
last for a century. 

Referring to the comfort which Mr. Briggs finds in the 
result of the vote of the American Association of Manu- 
facturers, the men who, after all these seas of agitation, 
can still find comfort in a majority of three to one against 
their cause, can draw blood from stones. I suggest that 
the metric advocatestry it. Itis just as useful an occupa- 
tion, and is just as likely to be crowned with success, as is 
the attempt to induce the American people, at least, to 
adopt the metric system. 

Mr. Briggs might also try his hand at extracting com- 
fort from the returns of the mail ballot which has just 
been taken by the American Society of Mechanical Engi- 
neers. This ballot resulted from the presentation of my 
paper before that Society last December, and the discus- 
sion which followed it. So far as I know, the subject 
was never so thoroughly discussed by any body of men 
before. The discussion lasted an entire afternoon and 
evening, while the record of the paper and the discussion 
fills 230 octavo pages; and, in addition to this, a com- 
mittee has drawn up a summary of the pro- and anti- 
metric arguments, mane & pages more, all of which 
was sent to the members before the ballot was taken. 
If ever a body of men was qualified to pass judgment on 
this subject, it was this one, and the accompanying table 
gives its verdict on the most important question asked, 
and as classified by the tellers. 

The very pertinent letter by “Hy. J. T.” in your 
issue for June 12 can be best answered in the words of 
Napoleon: ‘‘It is a tormenting of the people for mere 
trifies.” F. A. Hatsey. 

June 22, 1903. 

Opinions on the Desirability of the Passage of the 

Metric System Bill which was before the last American 

Congress. 


For. Against. 
Business men 30 163 
College professors... 15 27 
Draughtsmen wile a 5 9 
Railroad men si ini 0 14 
Mechanical Engineers 25 82 
Junior members ... 20 46 


Returns of the ballot by the American Society of Me- 
chanical Engineers on the adoption of the metric system. 








OVERHEAD RAILWAYS. 
To THE Eprror or ENGINEERING. 

S1r,—In a speech at the Engineering Conference which 
is repo in the current number of ENGINEERING, Mr. 
Francis Fox severely criticised the Suspended Railway 
at Elberfeld, and is stated to have said that ‘‘it was 100 
percent. heavier than the Liverpool Overhead Railway, 
most obtrusively ugly, and very unpleasant to travel on 
because of the way the carri swung.” 

The design of the Elberfeld Railway is of a very novel 


and daring character, and engineers may well differ as to 
its merits; but surely, before expressing an opinion, a 
knowledge of the facts is desirable. 





On the Elberfeld line the steel work for a 100-ft. span 
weighs 20 tons, while on the Liverpool Overhead Rail- 
way, according to Mr. Fox himself, a 50-ft. span weighs 
22 tons, or 120 per cent. more per foot run than the Elber- 
feld structure. As to Mr. Fox’s second point, the 
beauty or otherwise of a structure must be very largely 
a matter of opinion, and probably no overhead railway 
would improve the appearance of astreet ; but, certainly, 
the lighter such a structure is, the more pleasing it can be 
made, and, as the above figures show, in this respect the 
Elberfeld line has an enormous advantage over the 
Liverpool Overhead Railway, or any other overhead rail- 
way at present in existence, and is, moreover, vastly less 
obstructive to light and air. : 

Lastly, Mr. Fox stated that the suspended cars swing 
unpleasantly and suggested sea-sickness. If this was his 
experience, I think it must be unique ; I have travelled 
on the line myself, and the cars were quite steady and the 
running very smooth. eae 

The geo Railway has ceoried some 10 millions of 
passengers, and is most popular; an extension is just 
complete, and in future = 15,000,000 passengers will 
travel annually. 

Yours truly, 
WALTER BEER. 

47, Victoria-street, Westminster, 8.W., July 1, 1903. 








‘“*THE REDUCTION OF WAVE-MAKING 
RESISTANCE BY A NEW METHOD.” 
To THE Epitor OF ENGINEERING. ; 

Srr,—At Mr. Child’s suggestion I have re-perused his 
first letter. That induces me to remind him that Beau- 
foy’s and his own experiments were made on completely- 
submerged bodies, and Beaufoy’s were seemingly at low 
speeds, and apparently below that in which wave resist- 
ance asserts itself, and under that condition I am not 
aware that there is any. Mr. Child does not state the 
8) of his experiment, but he says that the deeper was 
the submergence the more favourable were the indications 
supporting his proposition. That seems rather para- 
doxical in the face of Beaufoy’s experiments. a 

However, to my way of thinking, I would imagine his 
admitting the surface to be avoided, and he intends that 
future ocean travelling is to be of the submerged order. 
Under such a condition boiling cabbages in the galley and 
other multifarious odours arising from a confined assem- 
blage of people would hardly be delectable. Mr. Child had 
better bring his future ship on top, and let us have some 
fresh air ; and if he tested his principle submerged, why 
not try it on the surface of the water, in the same manner 
that I tested mine, which was simple, cheap, and correct 
for comparison, and it could be done on a small scale for 
the proof. experiments were made on the surface 
of the water ; that gave unmistakeable proof than anybody 
of a sinuous shape would give at high s) a very large 
wave-making and eddy resistance; and in front of the 
ship, with the slipper attached, sinuosity seems to be 
fatally developed against economical high speed, and that 
is why I had drawn Mr. Child’s attention to my experi- 
— that he might get what information he could from 
them. 

I hope that gentleman does not include me in the ruck 
of those carping and cavilling incapables, who are always 
eager to assail any new idea or proposition to benefit 
science ; on the contrary, I os his intelligent 
and progressive spirit. Our enlightened and progressive 
Colonial Secretary is the latest illustration of the target 
of that squirting purblind crowd. 

With reference to the inquiries about the Egerton ex- 
periments, I saw them noticed in The Engineer. I have 
not the date, but it was about 1880, or a year or two 
before or after. The volumes can be seen in the Patent 
Office Library, and are indexed ; and if I remember 
rightly, I do not think there is any more useful informa- 
mation to be obtained from them than that which I have 
previously mentioned on the matter. 

Yours faithfully, 
Rosert WILcox. 

4, Sebbon-street, Canonbury, London, June 11, 1903. 








STEAM TURBINE-DRIVEN CENTRIFUGAL 
PUMPS. 
To tae Epiror or ENGINEERING. 

Srr,—At the ineering Conference, Mr. C. W. 
a. read a paper-on ‘‘ Steam Turbine-Driven Centri- 
fugal Pumps for High Lifts.” In this paper he refers to 
some of my tests; he gives my cond report on the 
first set of tests, and owing to lack of space simply men- 
tions the second set of tests. He however, very 
ax | given me permission to publish the second report 
in full ; and since these tests are quite novel, and, I think, 
of considerable interest, it occurred to me that, perhaps, 
you would like to publish my second report at the same 
time as you publish Mr. Darley’s paper, I therefore 
have pleasure in enclosing a copy, which I trust you may 
find suitable for publication. 

I am, yours truly, 
JOHN GOODMAN. 
The Yorkshire College, Leeds, June 15, 1903. 





©. W. Darley, Esq., May 18th, 1903. 
9, Victoria-street, Westminster, S.W. 

Sir,—In ce with your instructions I have made a series 
of tests on the steam turbine (No. 892) and centrifugal augmentor 
— known as the “Second Set,” that Messrs. OC. A. Parsons and 

of Newcastle-upon-Tyne, are supplying to you for New South 
Wales. The tests were carried out at the makers’ works on 
April 30, 1963. 

DESCRIPTION OF PLANT. 

lant in question consists of a Parsons steam - turbine 
coupled to three similar centrifugal augmentor pumps, working 
in series and mounted on the same bed-plate. I understand that 
a surface condenser will be added when the plant is permanently 


The 





erected. For the purposes of the test the surface condenser 
belonging to the makers was employed. 


Metuop oF TestTIne. 

Before commencing to take the measurements for the purposes 
of this report, the turbine was allowed to run for about two hours, 
in order to get it thoroughly warmed and under steady working 
conditions. 

The steam after passing through the turbine was condensed and 
measured in the makers’ standard measuring tanks, two in 
number, each of which held 2590 Ib. The accuracy of the 
graduated scales was checked, and found to be perfectly correct 
when the first set of trials were made. I did not, therefore, con- 
sider it necessary to again check the graduations. 

The pressure of the steam entering the turbine was measured 
by two pressure gauges belonging to Messrs. Parsons and Co , and 
as the readings agreed with one another, I took them’ as being 
correct. The vacuum in the condenser was measured by an open 
cistern mercury gauge. 

The head inst which the pumps were severally delivering 
was measured by pressure-gauges on the delivery pipes, as in the 
manner described in my report of Fe 25. 

The water on leaving the pumps was throttled by passing it 
through a 6-in. sluice valve, until the desired head was obtained. 
The quantity was measured by a 14-in. ‘‘ Kent” Venturi water- 
meter. The water afterwards through a drowned orifice 
in the delivery pipe, which discharged into a vertical stand- 
pipe, but, unfortunately, the conditions of this orifice were such 
as to render the measurements too uncertain to be worth re- 
cording. 
NorTEs ON THE TRIALS, 

The first contract trial was made with dry saturated steam on 
the morning of April 30, and an overload trial with superheated 
steam was made in the afternoon. The pumps ran quite steadily 
throughout, and the steam consumption was well under the 
makers’ guarantee, while the power was above it. After the com- 
pletion of these trials some short runs were made at various 
speeds and heads, in order to show the very wide range over 
which the pumps will work ; and, finally, some experiments were 
made to show the very rapid manner in which the pumps can 
stopped and started. For example, when running at 2700 revolu- 
tions per minute, the emergency valve was suddenly closed, and 
the turbine was brought to rest almost instantaneously ; at the 
end of 2 seconds it was only just rotating, and actually came to 
rest in 6 or 6 seconds. On again opening the steam-valve, when 
the pump was standing, it was brought up again to full speed in 
12 seconds. Such very rapid starting and stopping is a very 
remarkable performance, and shows how perfectly the pump is 
under control. 

In the makers’ guarantee they state that the suction is to be not 

ter than 8 ft. I understand, however, that from some pre- 
iminary trials they found that cavitation troubles occurred with 
this amount of suction. These trials were therefore carried out 
with a slight head above the pump inlet, The makers inform me 
that, in spite of the cavitation that occurs with a suction of 8 ft., 
the pump will still give the guaranteed results, but that they get 
very much better results with a reduced suction. 

The results of the trials are not quite as good as those obtained 
from the first set of pumps, but still they are well below the 
makers’ guarantee. In my last report I estimated the combined 
efficiency of the centrifugal pumps as 56 per cent. Upon the 
same basis I estimate this set to be 56 per cent. for Test No. 1, and 
52 per cent. for Test No. 2. 


Results of the Tests. 
The results guaranteed by the makers were :— 


Quantity of water delivered per day of 24 
hours, in millions of gallons .. oe ee 3.3 
Total lift or head, in feet ee 240 
Suction not to exceed 4 {= ee 8 ft. 
peed, revolutions per minute . a . 2200 to 2500 
Steam pressure, pounds per square inch a 150 
Steam consumption per water horse-power 
hour, pounds aa oe ee bi 38 
The Results of my Tests were :— 
1. Number of test... oe ‘ am 1 2 
2. Date 2 “4 .. April 30, April 30, 
1903 1903 
8. Title of test .. .. Contract Overload 
with 
superheat 
4. Duration of test os . oo .. 1.2 hours 1.08 hours 
5. Steam pressure in pounds per square 
inch above atmosphere .. ow = 135 
6. Vacuum in condenserininches of mercury 27.01 26.77 
7. Barometer = ox <* = . 29.23 in. 29.23 in. 
8. Condition of steam .. .. Dry and 140deg. F. 


saturated superheat 
330 


9. Weight of steam used per hour in pounds 6386 








10. Weight of steam per water horse-power 
hourinpounds .. - .. * See 27.2 
11. Speed, revolutions per minute .. sf 2664 
12, Mean-pressure gauge read- ( First pump. . 36 36 
15. _ ings in 1b. per sq. in. on{ Second pump 7 89 
14. _ the delivery pipes Third pump 123 143 
15. Suction head in feet above the pumpinlet 2.1 1.0 
—t a lift - eal oe aan a | 329 
17. Millions o' ions of water pum per 
day by the Venturi meter ee -- 8.53 3.88 
18. Water horse-power .. S im | 269 
19. Gross horse-power that would be obtained 
from a perfect steam-engine working on 
the Rankine cycle between the given 
limits of temperature : “ “ 711 872 
op, Line 18 , 0c 29.4 30.9 
* Line 19 a " : 
Readings of all quantities were taken every five minutes. 
Short Trials. 
1. Speed of pump in revolutions per 
‘< ee *? wate ar -| 2800 2625 2555 | 2499 
ean pressure rst pum; 6| 5&2 60 66 
3. Gauge readings 4 | | 
in pounds per ;Second pump... 60 110, 125 135 
square inch 
£ OMpe® Selivery third pump ..| 116 166, 185 200 
|Below 


Above) Above Above 








5. Height of suction in feet above oi | | 

below the pump inlet 5 --| 0.33 | 0.95 | 2.6 | 3.8 
6. = lift reali i ve a 268 | 383 | 425 | 458 
7. Millions of ons of water pum) | | 

B wd day.. wi on io -+| 4.22 | 3.17 | 2.54 2.14 

8. Water,horse-power .. ae --| 2884. 255 | 227 | 206 
9, Steam pressure in pounds per square | 

inch ve x =a ..| 185 | 185 | 185 | 135 

| 





The ratio given in line 20 of the Table above is the same as the 
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efficiency ratio recommended by the Thermal ' Efficiency Com- 

mittee of the Institution of Civil Engineers. . F 

The Venturi-meter calculations are the same as those given in 

the Appendix of my report, dated February 25; but in this case 

I have taken the coefficient as 0.98 instead of 0.99. This value is 
based on Herschel’s experiments. , 

I remain, dear Sir, yours faithfully, 
JOHN GOODMAN, 








POWER OF STEAM-TURBINES. 
To THE Eprror OF ENGINEERING. 
Srr,—I have been much interested in the paper read 
by the Hon. C. A. Parsons before the Institution of 
Naval Architects, and published in ENGINEERING of the 
10th inst. There is, however, one point I do not quite 
follow, and that is the _—* of the term ‘‘indicated horse- 
power” when speaking of the power developed by the 
turbine machinery mentioned in the paper referred to. 
So far as I can see, there is no means of actually indi- 
cating a steam turbine, so that the term ‘‘indicated horse- 
power” is not quite correct; this fact is the more impressed 
upon me when I see that the power is estimated from 
model experiments made ina tank. This question does 
not seem to have been raised at the meeting at which the 
paper was read, yet I venture to say that some informa- 
tion on this point would be welcome to those interested 
in this new system of eames propulsion. 
ours truly, 
E. Ceci Pouttney. 
Barrow-in-Furness, July 15, 1903. 








‘““SOME:NEW TYPES OF SUPERHEATERS.” 
To THE Eprtor oF ENGINEERING. 
Srir,—In your issue of the 10th inst., on page 42, refer- 
ring to the discussion on Professor Watkinson’s paper, en- 
titled ‘‘Some New Types of Superheaters,” I have been 
reported as drawing attention to a detail about circulating 
water. 
Kindly correct this error. My remarks referred to the 
importance of self-draining tubes, as follows :— 
“‘T notice in some of the diagrams shown that the 
superheater tubes are indicated as not self-draining. It 
seems to me to be one of the most important things to 
endeavour to arrange the tubes always self-draining.” 
This will be understood by referring to Figs. 12, 14, 17, 
and 18 on pages 64 and 65 of your issue of the 10th inst. 
ours faithfully, 
J. C. BILLETopP. 
High Bridge Works, Newcastle-on-Tyne, July 14, 1903. 








Moror-Car Licenses.—The following table gives the 
number of motor-car licenses granted throughout the 
United Kingdom for the past four years. Motor-cycles 
are not classed separately, but included with carriages :— 


Number of Motor Vehicles Licensed wn the United 
Kingdom for the Past Four Years. 


Year Ended Licenses at Licenses at 
March 31. 21. 2s. > OB. 
1900 216 14 
1901 192 6 
1902 322 12 
1903 621 23 





Messrs. Davy Broruers, Limitep: Errata. — In 
referring to the annual report of this company in his 
‘‘Notes from South Yorkshire,” our Sheffield corre- 
spondent misinterpreted a reference in the report regard- 
ing Ellis and Eaves’ induced draught. The report 
states :—‘‘ Several large installations of the Ellis and 
Javes’ system of induced draught have been carried out 
during the year with highly satisfactory results, and 
there is every prospect of this business continuing to in- 
crease.” This refers to installations carried out for cus- 
tomers of the company, the boilers at Messrs. Davy’s 
works having been already adapted to the Ellis and 
Eaves system. Our correspondent inferred that the 
capital expenditure during the year—totalling 5247/.— 
was partly for the boiler system, and partly for the 30-ton 
electric travelling crane. The capital expenditure, ac- 
cording to the report, is for this new crane for the 
foundry and for several machine-tools of the most modern 


type. 





Tur Royat CornwaLL Poryrecunic Society.—The 
seventieth annual report of this well-known Institution 
bears ample testimony to the fact that it continues to 
fulfil the objects for which it was originated, which, ac- 
cording to the Hon. President, Sir William Preece, are— 
‘to stimulate the young, to encourage the moving spirit 
of all progress—emulation, to promote industrial habits, 
to excite the powers of, and the desire for invention, to 
establish in Cornwall exhibitions, and to distribute to 
those who exhibit, prizes for excellence.” It was the 
pioneer of provincial fe ge aap and amongst the 
special work continued during the past year was the ob- 
servatory records, and an investigation with experiments 
as to fisheries which must be helpful to one of the most 
im nt industries in Cornwall. In connection with 
the last Exhibition there were lectures on ‘‘ British Oak 
Galls,” on ‘‘ Migratory Birds in Cornwall,” on ‘‘ Wire- 
less Telegraphy,” by Sir William Preece, and on ‘‘Corn- 
wall, the Nursery of the Steam Engine,” by Mr. Hen 
Davey, who told briefly the story of Watt and Murdock’s 
work in Cornwall, in the latter years of the eighteenth 
century. The steam pressure of their engines was 5 lb. 
to 6lb. per square inch. Cornish engineers singled out 
for honourable mention are Hornblower, who in 1771 in- 
vented a compound engine, when there was no use for 
it, as high pressures were not practicable ; Wolff, Trevi- 
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14th inst., at Sheerness from the works of the Fairfield 
Shipbuilding and Engineering Company, Govan, where 
she has been fitted with new engines of 5700 indicated 
horse- 
Pig type. 


excess of the speed with her former machinery, which 
was 3500 indicated horse-power. : 


om 
to Fait eld Dock on Tuesday, the 14th inst., havin 

completed the trials stipulated in the contract. The fol- 
lowing is a statement of the results:—One-fifth power, 4674 
indicated horse-power, 88.8 revolutions, 14.75 knots speed ; 
three-fourths power, 16,333 indicated horse-power, 136.4 
revolutions, 22.30 knots speed ; full power, 22,154 -indi- 


LAUNCHES AND TRIAL TRIPS. 


THE new twin-screw tug and salvage steamer Hector, 
472 tons displacement and 1200 indicated horse-power, 
designed and built by Messrs. Day, Summers, and Co., 
Limited, of Northam Iron Works, Southam ton, for the 
Isle of Wight and South of England Royal Mail Steam 
Packet Company, went for a trial-trip run on June 29 
with most successful results. A mean — of 11? knots 
was obtained on the measured mile, and her superiority 
in towing power over the rest of the company’s tugs was 
proved by making the Hector fast to the Hercules, the 
company’s most powerful tug, stern to stern, and with 
both vessels going full pat ahead, the Hector easily 
took charge of the Hercules and towed her along at 
from 3 to 4 knots. The Hector is 130 ft. in length, 
with a breadth of 25 ft. The engines, of which there are 
two sets, are compound surface-condensing, with cylinders 
19 in. and 38 in. in diameter, with a stroke of 30in. The 
two boilers are 13 ft. 6 in. in diameter by 10 ft. 6 in. long, 
designed for a working pressure of 120 1b. The Hector is 
fitted with a powerful fire and — pump, capable of 
delivering five jets of water to a height of 80 ft., and dis- 
charging 1000 gallons per minute. 





The trial trip of the steel screw tug John Graham, 
designed and built for the Harbour Commissioners of 
Aberdeen by Mr. Edward Hayes, M. Inst. C.E., of Stoney 
Stratford, took place on the Thames on July 1, the mean 
speed attained being 11 miles per hour. The ¢ in 
pe measures 51 ft. by 10 ft. 6 in. by 4 ft. 6 in. 

raught. She is fitted with compound surface-condensing 
engines, ne gy noi 8 in. and 16 in. in diameter by 
10-in. stroke. The new tug arrived on July 8 at Aberdeen, 
having started from Gravesend on Thursday, July 2. A 
strong head wind sprang up as she passed the Dudgeon, 
and continued until the Tyne was reached on Saturday 
morning, where the coal supply was replenished. The 
Tyne was left on Sunday forenoon. About five o’clock 
on Monday morning a strong north-easterly wind spran 
up, and there was also a heavy sea running. The vesse 
behaved beautifully in the gale, but was put about and 
ran for Montrose. She was detained there until Wednes- 
day morning by the strong winds and heavy sea. Mont- 
rose was left at sixon Thursday, and about ten o’clock 
the Girdleness was reached. The vessel reached Aberdeen 
Harbour at half past ten. 





There was launched on the 9th inst. from the yard of 
Messrs. Napier and Miller, Limited, Yoker, the steel 
screw steamer Katharine Park, built to the order of Mr, 
J. Smith Park, for the Park Steamship Company, Li- 
mited. The principal dimensions are :—Length, 400 ft.; 
breadth, 52 ft. 3in. ; depth, 29 ft. She measures about 
5400 tons gross, and has about 7500 tons deadweight carry- 
ing ry omag The machinery, which is being supplied and 
fitted by Messrs. Dunsmuir and Jackson, Govan, has 
cylinders 26 in., 42 in., and 70 in. in diameter by 48 in. 
stroke. There are two single-ended boilers of large size, 
designed for a working pressure of 180 end pod square inch, 
and titted with Howden’s system of forced draught. 


Messrs. Cochrane and Sons, shipbuilders, Selby, 
launched on Saturday, the 11th inst., a handsomely- 
modelled steel screw herring drifter, the principal dimen- 
sions being 79 ft. by 18 ft. by 9 ft. e vessel will be 
fitted with suitable compound engines by Messrs. Tindall, 
Earle, and Hutchinson, Limited, Hull. 


The Northumberland Shipbuilding Company, Limited, 
Howdon-on-Tyne, launched on Saturday, the 11th inst., 
a steamer built for the Manchester Liners, Limited, Man- 
chester, for their New Orleans-Manchester service. This 
vessel is of the spar-deck type, her dimensions being :— 
373 ft. over all by 48 ft. extreme breadth by 30 ft. 10 in. 
moulded depth. The vessel will carry 7000 tons dead 
weight. The machinery will be supplied by Messrs. 
Richardsons, Westgarth, and Co., Limited, of Sunder- 
land, with cylinders 25 in., 41 in., and 69 in. in diameter 
by 48 in. stroke, steam being supplied by three large 
steel boilers working at 180 lb. pressure, by the builders. 


The screw-tug Wallasey was launched by Messrs. 








the 13th inst. The vessel has been built to the 
of the Alexandra Towing Company, of Live 1, 
y strong construction throughout, 
tted for the Mersey traffic. Compound 
ut 500 horse-power are being fitted by Mr. 


plied by one large steel boiler, also built by 
Itringham and Co. 


The Jason, torpedo-gunboat, arrived on Tuesday, the 





wer and water-tube boilers of the Thornycroft im- 
The Jason, at her full-power trials in the 
lyde, averaged a speed of 21.95 knots, about 3 knots in 





The first-class armoured cruiser Donegal, the latest 
roduction of the Fairfield nae ok and Engineerin 
ny, Limited, for the British Admiralty, return 


Messrs. Irvines’ Shipbuilding and Docks :Com- 
pany, Limited, West Hartlepool, launched: a steel screw 
steamer, built to the order of Messrs. W. H. Cocker- 


line and Co., Hull. She is of the following dimen- 
sions :— igth,, 300 ft.; breadth, 45 ft.; and depth, 
20 ft. 6 in. Engines of the triple-expansion type are being 
supplied by Messrs. Richardsons, Westgarth, and: Co., 
Limited, Hartlepool, with cylinders 22 in., 35 in., and 
59 in. in diameter, by 39 in. stroke, steam being supplied 
by two a boilers, constructed to work at a 
pressure of 160 Ib. 





The new Peninsular and Oriental twin-screw liner 
Palermo, which Messrs. Barclay, Curle, and Co., Limited, 
launched near the end of May, has just completed her trials 
on the Firth of Clyde. The Palermo is 496 ft. in length, 
and of 7600 tons gross. The engines are also by Messrs. 
Barclay, Curle, and Co., and are of the triple-expansion 
type, with cylinders 224 in., 37 in., and 604 in., by a 48 in. 
stroke, and designed for a boiler pressure of 180 lb. per 
“ey inch. The trials made consisted of a run from the 
Cloch to the Cumbraes and some shorter cruises in the 
Firth. An average speed of 14 knots on the distance run was 
obtained, which is considerably over that contracted for. 





This week Messrs. Harland and Wolff launched from 
the south end of their yard the large steel twin-screw 
mail steamer Macedonia, for the Peninsular and Oriental 
Steam Navigation Company. She is the seventh steamer 
built on the Queen’s Island for this company, and is 530 ft. 
in length by 60 ft. beam; will have two masts and be 
schooner-rigged. Her gross tonnage is about 11,000, and 
she will be propelled by two sets of quadruple-expansion 
engines of 10,500 indicated horse-power, which are being 
constructed by the builders of the vessel at their engine 
works at the Abercorn Basin, 








A New Waterway THROUGH Evrorx.—The Austrian 
and the German Governments have arrived at an under- 
standing with reference to a plan purporting to establish 
a connection between the waterways of the Elb and those 
of the Dniester, whereby a direct waterway between the 
Black Sea and the North Sea and the tic will be 
created. This is to be brought about by means of the 
rivers Elb, Oder, Weichsel, its auxiliary the Sau, and 
Dniester. The new waterway will be the shortest con- 
nection of the kind between the Black Sea and the North- 
Western part of Europe, and will much benefit the towns 
of Odessa, Warsaw, Hamburg, Liibeck, and Stettin, 
and also Vienna. The two Powers are now in negotia- 
tions with Russia, which country is, of course; much 
interested in the realisation of the plan. 





Our Coat ABroAp.—The exports of coal from the 
United Kingdom in June were 3,678,789 tons, as com- 
pared with 3,568,107 tons in June, 1902, and 3,569,219 
tons in June, 1901. The exports to Germany, France, 
Italy, and Russia figured in these totals for the following 
amounts :-— 





| | | 
| June, 1903. | June, 1902. _ June, 1901. 





Country. 
tons tons |_ tons 
Germany 560,120 468,497 | 633,802 
France 622,427 606,500 667,007 
Italy 414,634 | 603,404 439,459 
Russia 369,804 | 875,706 | 356,397 


Of the 3,678,789 tons of coal exported in June, 104,284 
tons were anthracite, 2,753,342 tons steam, 557,403 tons 
gas, 133,575 tons household, and 130,185 tons other de- 
scriptions. The a ate exports of coal from the United 
Kingdom in the six months ending June 30 this year were 
21,724,922 tons, as compared with 20,049,398 tons in the 
corresponding period of 1902, and 20,094,979 tons in the 
corresponding period of 1901. 





Russian Rartways.—The ey oy of the Russian rail- 
ways last year amounted to 592,553,471 roubles, showing 
an increase of 18,586,899 roubles as compared with 1901. 
The length of the network in operation was 1045 versts 
more than in 1901, so that the ave: revenue decreased 
0.2 per cent. per verst last year. The number of pas- 
sengers carried over Russian railways last year was 
7'363,075,000 poods (I pood 2° 36 Ib.)° Gompartog 1908 

, 000,070, = Je mparing 1 

with 1901, the revenue of the Russian State lines in- 
c last year 1.2 per cent.; but that of the conceded 
lines fell off 3 per cent. The traffic on the great Trans- 
Siberian line continues to increase. In 1902 the growth 
of its business was 12? percent. The length of the Trans- 
Siberian line is now 7783 versts—viz., ‘lines in Siberia, 
3140 versts; Trans-Baikal line, 1418 versts; Oussouri 
line, 812 versts; and Eastern Chinese line, 2413 versts. 
The Trans-Siberian system has now cost altogether 
780,000,000 roubles, The railway distance between 
St. Petersburg and Vladivostock is 7217 versts, while 
that from St. Petersburg to Port Arthur is 7535 versts, 
The good harvest secured in Russia in 1902 had a favour- 
able effect upon Russian railway traffic, the number of 
trucks loaded with cereals which arrived at frontier 
ports of exportation having been 
with 453,957 in 1901, and 433,239 in 
1900. e number of truck loads of coal despatched from 
the principal starting points last year was 986, as 
compared with 868,078 in 1901. The number of trucks of 
coal despatched’ from the Donetz basin last year was 
515,244, as compared with 529,000 in 1901. The number 
of trucks of coal despatched from Polish collieries last 


stations and sundr 
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thick, Vivian, Harvey, West, Sims, and Husband. 


cated horse-power, 146.8 revolutions, 23:737 knots speed. 


year was 328,450, as compared with 329,724 in 1901. 
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THE HANDLING OF COKE IN FRENCH GAS WORKS. 
INSTALLATIONS OF THE COMPAGNIE PARISIENNE D’ECLAIRAGE ET DE CHAUFFAGE PAR LE GAZ. 
(For Description, see Page 74.) 




















Fic. 16. Mono-Ram System on a Coke Heap. 
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THE MAKING OF AN ENGINEER. 


In our issue of June 26, on page 872, we printed 
the paper on ‘‘ Apprenticeship in Engineering 
Training,” read by Professor J. D. Cormack at 
the recent Conference of the Institution of Civil 
Engineers, and in the same number we gave a 
somewhat extended report of the discussion by 
which it was followed. In previous issues* we 
published the two papers on the same subject, 
both by’ Professor’ Dalby, and read before the 
Institution of Naval Architects and the Institu- 
tion of Mechanical Engineers respectively. With 
these three papers and their discussions before us, 
we are able to estimate the opinion of engineers on 
this subject; whilst the several professors who 
have spoken have also served to enlighten us on 
what, we hope without offence, may be called the 
academic view of the case. There is, however, 
one person interested whose voice has not been 
heard, and, although it may be of minor im- 
portance at present, we think it is entitled to 
attention: we refer to the technical student, 
with whom may be ‘associated the parent or 


guardian. We say the voice of the student is of 

PAGE page| minor importance because, up to now, there has 
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United Kingdom during the last two decades or so. 
Whatever may be the actual inducements to young 
men to enter the ranks of the engineers, the ex- 
pectations have been sufficient to produce a crop 
of aspirants to fill the ,positions open to them. 
Were it not so, the voice of the student, or, rather, 


°| the prospective student—associated’ with that of 


the parent—would become of paramount impor- 
tance. 

But. even at present this voice is worth con- 
sidering, for more reasons than one. The technical 
college is a new thing, or, at any rate, so compara- 
tively new that the country has had hardly time to 
judge of the value of its products. The men who 

ave entered the engineering world through its 
portals are mostly still young, and it can hardly be 
expected that any considerable number should have 
reached the higher positions in the profession. If, 
however, it is foand later that the larger proportion 


of successful engineers are not college men, the value George Stephenson is a favourite example. 


of technical education will be greatly depreciated ; 





* See ENGINEERING, vol. Ixxv., pages 473, 500, 578, and 600. 
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and it may be that we have even now a too narrow 
field of selection. 

hat is of more immediate interest is the 
amount of consideration afforded to a college course 
by those who have employment to give. The 
question has many sides. The student, seeking 
employment, looks on one only, and the engineer 
on another ; each regarding the question solely 
from the standpoint of his own interest ; therefore 
hoth expect too much. The young man fresh from 
a technical college, having graduated creditably, 
and conscious of a knowledge of some of the more 
abstruse branches of engineering science—doubt- 
less often a knowledge in advance of that of men 
holding important positions in works—overesti- 
mates his usefulness in the shops or the drawing- 
office. He measures his qualifications by the aca- 
demical yard-stick, and thinks, because he would 
show to greater advantage than his seniors in a 
coilege ‘‘exam.,” that therefore he is the more 
valuable article in the works. He forgets that the 
most ordinary draughteman, whose mathematics 
may be represented by simple arithmetic, but. who 
knows in which drawer the design of.a particular 
engine is to be found, is, for a time, a more useful 
member .of the staff. He fails to see that his 
higher mathematics, physics, heat, light, electricit 
and smattering of chemistry are but tools to wor 
with—useless in themselves until he has learnt to 
use them. It is this attitude which makes college 
men unpopular and is at the bottom of what is 
aptly called ‘‘ college conceit.” eclunny 

So much for the student ; but the employer, too, 
has limitations: he both expects too much and 
allows too little. Perhaps nothing was more sug- 
gestive during the late discussions than the way 
prominent engineers expressed contempt for young 
men fresh from college because they were not 
finished engineers. ‘‘ What.is the use of all these 
mathematics,” we heard it said, ‘‘if they cannot help 
a man to design a shaft, or a cylinder, or anything 
else, not about twice as big or half as large 4s it 
ought to be—a thing which every mechanic. would 
see ata glance?” The answer is naturally, ‘‘None 
at all”; but it would be fair to remind these severe 
critivs of technical education that when the young 
man has acquired something of that ‘‘ mechanical 
instinct” of which we have heard a good deal lately, 
he will be able to design the shaft or the cylinder 
with a closer approximation to the needs of the 
situation than the most highly developed mechanical 
instinct could ever reach, except . mere good 
luck. 

Of course, there can be no such thing as mecha- 
nical instinct; what is meant is. mechanical 
memory. But the term is apt, because it sug- 
gests a faculty which works within circumscribed 
channels. Mechanical instinct in the iron foundry 
may say that a cylinder for an engine of a given size 
should be so thick. It is.a thickness the foundry- 
man has been used to for cylinders of that kind of 
engine; he remembers that. Or we might go 
further and suppose an engine much larger than 
the foundryman had ever seen, and yet he would 
give a fair approximation. But if for some reason 
the cylinder, in place of cast iron, were to be a 
drawn steel tube, what would mechanical instinct 
do then? If it were wise, it would call in the aid 
of some of those things that are taught in colleges, 
and upon which the ‘‘ practical man” sometimes 
pours so much scorn. We have taken a very 
simple example, but our readers will have no 
difficulty in supplying more recondite instances to 
prove that empiricism can only follow where 
science leads. ' 

There is, however, another aspect of mechanical 
instinct : that which enables the man who is highly 
gifted to piece together obvious facts and produce 
an invention. The field for the exercise of crude 
ingenuity is, however, narrowing every day ; and 
here again the mere adapter must give place to the 
trained scientific worker, who mixes his science, as 
the great painter did his colours, with brains. The 
scientific inventor has the advantage of subjecting 
his conjectures and guesses and inspirations to the 
inexpensive and rapid test of known principles, 
With pen and paper he can solve in a few minutes 
problems for which the experimentalist would need 


| weeks or months of working with iron and steel. 


The advocates of the ‘‘ practical man” in excelsis 
int triumphantly to the great early ioventaes; 
sé e 
had,” we are told, ‘‘no more scientific training 


____.|than was to be acquired from tending a steam- 


engine, and by observing shrewdly what went on 
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around him ; and yet no one has done more notable 
work towards the advancement of mankind through 
the channel of engineering?” All that may 
true ; but Stephenson was like the wheat-growers 
of the great west of America : he had a virgin soil. 
It is worth considering what would be the position 
of a second Stephenson born in the present day. 
Would he now do more for the locomotive than 
a college student with perseverance and wit to turn 
his scientific training to good account? James 
Watt is generally associated with George Stephen- 
son; but he had, for his day, a fairly effective 
scientific training. His success was built on the 
invention of the separate condenser ; but how many 
such simple epoch-making happy thoughts remain 
for the present day ? 

To urge the need of a place for science in the 
education of an engineer is, we hope, to all 
readers of ENGINEERING, like proselytising amongst 
the converted; and yet we shall offer no 
apology. Those who have listened to the debates 
on the three papers to which reference has been 
made, and who have read some of the correspond- 
ence that has taken place on the subject, must feel 
how very small a place scientific training would 
a in the education of an engineer if some 
peop e had the direction of affairs. Beyond this, 
however, and what is more serious, the substantial 
recognition given to such a training by employers 
generally does not tend to-encourage its continu- 
ance. Although there are exceptions, many 
engineering employers look on the engineering 
graduate as a creature to be exploited. He wants 
to make a start in life—to cross the difficult barrier 
that divides learning and paying from practising 
what has been learnt and being paid. The em- 
ployer holds the pass, and too often he extracts toll 
to the full extent. It was said lately that a large 
engineering company paid the dividend to its 
shareholders solely from the premiums of its 
pupils. This we imagine is not a solitary instance, 
and it is notorious that certain employers all but 
live on the premium apprentice. 

This would be right enough if the employers 
made a fair return for the money they receive, and 
their factories were established, like schools ‘and 
colleges, for educational purposes. Then the word 
**pupil” would not be a misnomer. How far this is 
from being the case our readers must be generally 
aware ; in fact, a good many employers bluntly 
say they are not schoolmasters, and their factories 
are not academies. They can afford to be very 
honest, for they hold the pass. So much for the 
premium system. Nearly everyone condemns it; 
at any rate, no one defends it in public. It is said 
to be all but dead; but let any young college 
student try to get into the engineering business, 
and he will soon find out it has considerable 
vitality. 

There are, however, a certain number of firms 
who do not take premium pupils; they proceed on 
more democratic principles—of giving all classes a 
chance; but even these do not give very much 
countenance to technical education. e have 
before us, as we write, the correspondence of a 
professional man, two of whose sons had taken a 
three years’ course at one of our most noted 
technical colleges. They had both obtained 
scholarships for the course, and had received the 
highest award that the college gave ; so they may 
be considered of ordinary ability. They had also 
spent the vacations in engineering works. We may 
a over the greater number of letters received 
rom employers in response to applications, as they 
contained requests that premiums of greater or less 
amount hound be paid. Amongst the rest were 
replies from three large firms in the North who did 
not take premium pupils. The first said that only 
sons of workmen already employed were received 
as apprentices excepting under very exceptional 
circumstances. A second offered an apprenticeship 
for five years, beginning at 1 wage of 4s. a week, 
and rising 2s. a week each year, until at the age of 
over twenty-five years this young man, who had 
been through a technical course of three years, was 
to be receiving a wage of 14s. a week. The 
other firm, still further North, was somewhat more 
generous, offering the same term of apprenticeship 
with 2s. a week higher pay all round. As a matter 
of curiosity, and to compare with these offers, we 
have made inquiry as to wages in some other 
walks of life, with the following results :—Errand 
boy, age 14, 8s. a week ; commercial clerk, age 20, 
18s. a week ; insurance clerk, age 25, 2001. a year. 

Mr. Yarrow, in the recent discussion, dwelt on 





the need of as wide a field of selection as possible 
if English engineering industry is to get the full 
benefit of the native talent born into the kingdom, 
and he alluded to the obvious fact that it is not the 
sons of rich men who would be likely to supply the 

eater number of able engineers. Mr. Mark 
ives, on the other hand, pointed out that the 
workman’s cottage is not likely to be a fruitful 
nursery for able administrators. Of course, there 
is no accounting for genius ; but, speaking gene- 
rally, we think most will agree with both these 
experienced engineers. It is, therefore, to the 
homes of men of moderate means—of small in- 
comes, but not small enough to be oppressed by 
poverty—that we should look for the recruiting- 
ground of the engineering leaders. What induce- 
ment has a man with such an income to give his 
sons a technical-college course? To keep a young 
man at college for three years must cost little less 
than 3001. on a very moderate computation, and at 
the end of that period his parent must face support- 
ing him almost entirely for another five years if he is 
to be apprenticed ; or perhaps, if fortunate, the term 
may be reduced to three. If the man has two or 
three sons, he must live in poverty for that period, 
to say nothing of the injustice of doing nothing for 
his daughters, if he have any. Is the prospect 
advantageous enough? Had he not better send 
his boys into the City as clerks, where they would 
be paid at once? 

It is worth while turning to what would have 
been the prospects of the two young men _ above 
referred to had they been born in the United 
States. In the first place, they would have had 
no opportunity of becoming premium “pupils,” 
for such things are unknown in America. One 
might, for instance, have been apprenticed to 
the Brown and Sharpe manufacturing company 
for four years, going fresh from the public school 
at the age of sixteen. He would have received 
during the first year 14s. a week, the next year 
19s. a week, the next year 20s. a week, and 
during the last year 33s. a week. That is to say, 
an apprentice of twenty in New England, without 
college education, receives 33s. a week, whilst the 
young man of twenty-five in Old England, with a 
three years’ technical college course, has but 14s. a 
week. Possibly the other brother might have gone 
to the Baldwin Locomotive Works at Philadelphia. 
There lads are taken in fresh from the public schools, 
and receive about the same wages or rather more. If, 
however, they elect to be put on piece-work, they 
can earn 21. to 2l. 10s. a week very shortly after 
entering the works. 

We have taken these two American firms, not 
because they are exceptional, but from the accident 
that we happen to have their printed rules as to 
apprentices among some papers. We believe, 
however, that they represent ordinary practice in 
the United States. In the liberty the young men 
have to take on piece-work we have one of the 
chief features that distinguishes American from 
British practice. In the United States payment is 
made more in accordance with work done. Here 
it is the age or status of the worker that rules the 
cane There are young men in this country who 

ave been through a scientific or technical course, 
have high mathematical attainments, and who are 
doing work of an important and intricate nature, 
on the wage of an errand boy. 

We have dealt so far only with the ordinary shop 
apprentice in America, but there are also technical 
colleges in the United States, as everyone knows. 
We have a few particulars which will serve to show 
how they are treated. To enter the Baldwin works 
a college graduate pays no premium, of course, and 
he begins at 31s. to 38s. a week. He is allowed to 
work in any department, and is moved from one 
to another. In another large locomotive works in 
America students from the technical colleges are 
offered employment during the long vacation at 
36s. a week, and are said to earn it. As regular 
apprentices college graduates are taken on, re- 
ceiving 42s. a week to start; of course, no 

remium. Asa matter of fact, as Professor Dalby 
as stated—‘‘The attitude of the American em- 
ployers towards the college graduates is one of 
distinct encouragement. . . . They take them 
on without premium, and, as a rule, pay them 
sufficient to maintain themselves.” 

As a further illustration of this, we may refer 
again to the case of the two brothers before men- 
tioned, as a definite example generally carries more 
conviction than a general statement. The father 
of the lads being acquainted with the vice-president 





of one of the largest electrical manufacturing com- 
panies in the United States, wrote to him on the 
subject. We quote from the reply to this letter, 
which is before us :— 


‘Yours of —— to hand, in which you bring up the 
question of having one of your boys come over here to 
take a position in our works. I note he has just the sort 
of equipment that we like to have in the young men who 
come with us. It will be an easy matter to arrange at 
once for him to come and enter what is known as our 
ae. course, which aims to give young men an 

-round practical acquaintance with our business by 
having them spend two or three years in the shops, but 
the compensation for this is almost nominal, amounting 
to only to 37s. per week.” 


A subsequent letter stated that if the young man 
elected to go on as an ordinary workman or 
draughtsman as soon as he could do the work, he 
would receive ordinary pay—of course, much higher 
than that mentioned; but in that case he would 
not have the advantage of instruction and being 
moved from department to department. 

Can we wonder under such circumstances as 
we have quoted that so many of our brightest 
and most enterprising young men cross the 
Atlantic? Nothing, perhaps, is more surprising 
to an English engineer on first visiting the 
United States than to find the number of young 
Englishmen and Scotchmen in leading positions in 
works. Each one of these has been brought up 
and educated at the expense of this country—that 
is, indirectly through the parent or guardian, but 
none the less at the country’s expense from a 
national point of view. With a little more encour- 
agement each one might have been working to 
maintain the supremacy of the British engineering 
industry, in place of assisting our most serious 
competitor in neutral markets. The evil, however, 
does not stop here. The country needs every bit 
of talent, every spark of genius, that is born into 
it. That, after all, is our most valuable asset. 
But, in order to gather it in, the educational net 
must be spread very widely, so that none escape. 
We have seen how little encouragement there is 
for the man of moderate means to give his sons a 
college course; and it is the man of moderate 
means--the comparatively poor man—that forms 
the majority among the educated classes. No wonder 
we have, as Professor Dalby has told us, but 500 
students over seventeen to set against Germany’s 
10,740 and America’s 13,000. 

We have not in this article attempted to deal 
with the merits of the various methods of engi- 
neering training brought forward in Professor 
Cormack’s paper, and the discussion which fol- 
lowed. These points were dealt with at the 
meeting, and were fully reported at the time. 
Neither have we made reference to the public- 
spirited way in which Mr. Yarrow has taken 
up this question, or the generous offer which he 
and the few firms that have supported him have 
made, to throw their works open to technical 
students, giving them a living wage in return for 
the undeniably good work they are capable of 
doing. Whether the ‘‘ sandwich” system or any 
other system is the best, and what the thickness of 
the ‘‘slices” should be, may well be left for con- 
sideration by the ‘‘competent authority”—com- 
mittee, council, or conference—to which reference 
was made ; but of this we may be sure, that unless 
engineering employers are prepared to concede a 
good deal, all conference will be in vain. It may 
be, as one prominent employer of premium pupils 
said lately, simply a commercial question, a matter 
of supply and demand ; but unless the matter is 
put on a higher plane than that, the engineering 
industry in this country must suffer—how much no 
one can say. 





THE LAW OF MOTORS. 

It is not certain that those who have the deve- 
lopment of the motor-car industry at heart will be 
altogether satisfied with the provisions of the Bill 
which was introduced in the House of Lords on 
Tuesday, July 7. Reform has long been asked for. 
Since the Light Locomotives on Highways Act was 
passed in 1896, it has been brought home to the 
owners of motor-cars and to the public that the 
law must be re-framed in accordance with the results 
of practical experience. It is interesting, therefore, 
to consider the changes which the Government now 
propose to make ; but before doing that it may be 
useful to refer to the recommendations which were 
made by the legislative committee of the Auto- 
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mobile Club to the County Councils’ Association. 
They were as follows :— 

1. ‘‘ As regards speed, the limit of speed of 14 
miles an hour, provided by the Act of 1896, to be 
maintained ; but power ought to be given to the 
Local Government Board to permit higher speeds 
under regulations to be ‘need toy the Board. It is 
proposed that the regulations of the Board should 
provide that the limit of speed of 14 miles an hour 
shall remain in force in all cases except the follow- 
ing :—Where a motor is being driven on a portion 
of the high road into which there are no cross-roads 
or by-roads running, by the side of which there are 
no houses, and on which there are no horse-drawn 
vehicles, horses, or cattle. In such a case there 
should be no limit to the speed of the vehicle. 

2. ‘*The committee agree that motor vehicles 
should have marks of identification which may 
be easily read by passengers on the highway. They 
think that, whereas some are associated in the minds 
of the public with hackney coaches, &c., names 
are. in common use for the identification of houses, 
ships, yachts, boats, houseboats, &c., and would 
not therefore convey any stigma. The committee 
suggest that motor vehicles should have painted 
on them, -in letters about 3in. high, the names 
selected by their owners, and that underneath the 
name there should be painted the initial of the 
register in which the car is registered. 

3. ‘* The committee lay great importance on the 
new Act providing a ready form of appeal by a 
motor-driver against the decisions of magistrates. 
There is a precedent for this in the Married Women’s 
Summary Jurisdiction Act. 

4, ‘*The committee are opposed to its being pos- 
sible for a motor-driver to be prosecuted for driving 
to the common. danger. Since a Court of Appeal 
have decided that a vehicle may be driven to the 
common danger, although there are no passengers 
or cattle, or vehicles on the highways, the com- 
mittee think it should be necessary to prove that 
a motor vehicle is driven to the danger of life and 
limb of passengers at the time on the highway.” 

In some respects the Bill now before the House 
of Lords goes further than, and in others it falls 
short of, the foregoing recommendations. With 
regard to speed, the proposal is to place a prohibi- 
tion upon all reckless and dangerous driving. The 
first sub-section of the clause dealing with this 
question is as follows:—If any person drives a 
motor-car on a public highway recklessly, or at a 
speed which is dangerous to the public, having 
regard to all the circumstances of the case, includ- 
ing the nature, condition, and use of the highway, 
and the amount of traffic which is actually at the 
time, or might be expected to be, on the highway, 
that person shall be guilty of an offence under the 
Act. As a corollary to this, the section of the 
Act of 1896 which prescribes a speed limit of 
14 miles is pec ‘*except as respects any 
special limits or places to which that section is 
applied by regulations made by the Local Govern- 
ment Board with a view to the safety of the public, 
on the application of any council of any county or 
county borough in which the special limits or places 
are situated.” The short effect of this provision 
is that the maximum speed now existing’ will 
continue to exist in urban districts and other 
places where it ought still to obtain; but the 
proposed measure further provides that public 
notices must be set up in all such places for the 
purpose of warning the drivers of motors. It is 
made clear, however, that the absence of such a 
notice will not afford protection to any driver who 
drives recklessly, or who may be held to have con- 
travened the provisions of the first sub-section. 
The penalties for offences against the Act are to 
be, bor a first conviction, a fine of 20/1. or three 
months’ imprisonment ; for a second offence, a fine 
not exceeding 50/., or six months’ imprisonment; but 
in the case of imprisonment without the option of a 
fine being awarded by a court of summary jurisdic- 
tion, there is to bea right of appeal toa higher court. 
A person who was guilty of reckless driving, and 
refused to give his name and address, or who gave 
a false name and address, may be found guilty of a 
substantive offence. Further, the owner of the car 
is put under liability to give all the assistance in 
his power for the discovery of the offender. 

It will be seen that the above provisions entirely 
alter the existing law as to the speed of motor-cars. 
Instead of an empirical rule which renders a driver 
guilty if he exceeds a certain speed, whether to the 
common danger or not, we shall have each charge 
of reckless driving decided in accordance with its 





own merits, and all the surrounding circumstances 
may be taken into consideration. Further, the 
police, upon whom the immediate enforcement’ of 
the law must necessarily fall, will be able in future 
to devote the greater part of their attention to 
districts where there is real danger to the public, 
and will no longer find it necessary to lay traps for 
motorists on open country roads. 

With regard to registration, it is proposed that 
there should be a separate number assigned to each 
motor-car, and that a mark, indicating the number 
as well as the local authority in whose district it 
is registered, shall be fixed to the car. - The re- 
sponsibility for the mark of identification being 
at all times visible is laid upon the driver of the 
car, while the method of om ae number, and the 
rules for registration, are to be prescribed by the 
Local Government Board. It is also proposed that 
anyone who drives a motor-car for hire, fee, or 
reward shall be licensed by the county or borough 
council ; and that if anyone sv licensed is convicted 
of an offence under the Act, his licence may be 
suspended, endorsed, or forfeited at the discretion of 
the Court before which the conviction takes place. A 
person who drives a motor-car otherwise than for fee 
or reward will not be required to take out a licence. 
As it seems to us, this enactment may give rise to 
several questions of considerable nicety. Thus, 
suppose the owner of a motor-car asks his servant 
to act as chauffeur, must the servant be licensed ? 

The Bill under discussion makes an important 
change in the weight of motor-cars. . The limit of 
weight is now three tons unladen, or if there are 
two vehicles, four tons. This weight is to be in- 
creased by one ton in each case. ' It is obvious that 
this amendment of the law may be of considerable 
advantage to those who use steam lorries and other 
heavy motors. 

Upon the whole it may be said that the proposed 
measure is a successful attempt to legislate upon a 
most difficult question. Admitting the necessity 
for registration, it is impossible to think of any 
scheme alternative to that which is foreshadowed 
by the Bill.. In view, however, of the fact that the 
number of motor-cars is enormously on the increase, 
it is difficult to estimate the probable cost of the 
proposed system - of registration. Another source 
of expense will be the issue of certificates to drivers, 
and the posting of warning notices. Who is to pay 
the cost ? That is a question which will probably 
be solved while the Bill is passing through Parlia- 
ment. 








ULTRAMARINE. 


NATuRAL ultramarine, or lapis lazuli, has long 
been known, but it is of much too great rarity to 
come into commerce for use on a large scale. The 
ultramarine of to-day is an artificial product, 
the discovery of which dates back somewhere in 
the ’twenties of the past century, though it does 
not seem to have been quite settled as to whether 
Gmelin or Guimet takes first honours in its pro- 
duction. An independent discovery of it seems 
also to have been made by Kottig in 1828, when 
chemist at the Royal Porcelain Manufactory, of 
Meissen. However, we need not stay to sift 


evidence as to claims of priority ; it ‘will suffice to | pe 


state that the materials found by Kéttig to give 
the best results are those in actual use to-day with 
certain modifications. Kaolin, or china clay, soda 
crystals, brimstone, and charcoal are the bodies 
used ; rather a curious medley, too, they seem, and 
not icularly suggestive of the beautiful blue to 
which, under the influence of heat, they give rise 
on mutual reaction. The actual details of the 
manufacture are somewhat jealously guarded as 
a trade secret by their possessors, and in accord- 
ance with our usual custom we shall not at- 
tempt to lift the veil which conceals them from 
the public view. 

It was computed, a year or two ago, that the 
world’s output of ultramarine amounted in round 
figures to 10,000 tons yearly : a sufficiently imposing 
figure compared with the business a done in 
the material extracted from lapis lazuli. The great 
bulk of this was produced in Germany and France. 
In 1888 the manufacture, started at Poole, got 
into full operation. For many years before that 
time large quantities of the particular clay for which 
that part of Dorsetshire is famed had been sent to 
ultramarine works on the Continent, and it was 
thought that it might be utilised profitably for this 
purpose on the spot. This was done for some 
years, but the state of the markets has led to 





it being given up in the last year. Other 
works, however, have been started in Eng- 
land, notably at Bristol, by “the United Alkali 
Company; at Rainhill, near. Liverpool; and at 
Backbarrow, near Ulverston, by the Lancashire 
Ultramarine Company. We. are unable to give 
statistics showing the amount produced in England 
compared with the Continent, but the statement 
that Germany and France are the largest producers 
undoubtedly still holds good; the competition 
arising from our Continental imports being a matter 
of serious consideration for the home producers. 

With regard to the composition of ultramarine, 
it may be described somewhat vaguely as a 
double silicate of sodium and aluminium with 
sodium sulphide ; its actual constitution, however, 
still remains an enigma, and one which seems 
to present great. difficulties in its solution. 
Though, as we have said, we are not intruding 
into the domain of detail, a brief synopsis of 
the process may be given, with the preface that 
the necessary plant is neither complicated nor 
expensive. The raw materials, having been well 
mixed ether, are exposed to the heat of the 
furnace, either on the floor of a closed furnace or in 
a number of crucibles luted with clay. The heat- 
ing lasts for about thirty -hours, the temperature 
being carefully regulated, a point on which the 
production of the colour largely depends. The 
crucible process is considered the better of the two, 
and it certainly gives rise to less annoyance from 
the emission of sulphurous gases. According to 
the method followed, the blue colour may be pro- 
duced direct, or a green product may be obtained, 
which requires subsequent heating with sulphur in 
a limited air supply to give the blue material. 
Innumerable shades of blue may he produced, and 
the obtaining of the desired shade is a matter 
requiring the highest technical skill. To complete 
our brief synopsis, it remains to be said that when 
the charge has been sufficiently furnaced, the cru- 
cibles are allowed to cool, an operation requiring 
a considerable expenditure of time, undue hasten- 
ing of which would give an inferior product. 
Grinding and levigation in water are subsequent 
operations, the details of which require no. special 
explanation. 

tramarine is largely used in the paper trade, not 

only for blue paper, but in the production of white, 
in which it is employed to neutralise the yellow tint. 
Wall-paper manufacturers and calico-printers are 
prominent purchasers of the colour, while in the 
form of laundry blue it is familiar to thousands who 
have no acquaintance with our chemical industries. 
At one time the soapmaker used a good deal in the 
production of mottled soap, so familiar an article to 
the housewife of a past generation. There never 
was any real reason why blue mottled soap should 
have enjoyed such a degree of favour, as it was 
generally made of inferior materials, but it was the 
fashion to order it. Now the fashion has changed, 
and but little is made for the home markets, though 
the demand from distant lands still necessitates 
that the soapmaker be a purchaser of ultramarine. 

With regard to the price of ultramarine, this, 
which at the commencement of ths manufacture 
was 14s. per lb., is now down to less than 30s. 
r cwt., a fall which is serious enough, despite the 
increase of the market for it. It is not surprising, 
therefore, that the few firms engaged in the manu- 
facture in England should, like the farmer, ba in a 
perpetual state of grumble, and have nothing but 
gloomy prognostications for their future. 


vd 
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CANADIAN RAILWAY EXPANSION, 

IN young countries periods of industrial pro- 
sperity are almost invariably accompanied by ab- 
normal activity in railway construction. Canada 
furnishes us with a very good illustration of this 
practice. The country has enjoyed good harvests 
for some years past, and has obtained good prices 
for its products ; the immigration movement has 
been prodigious, and much virgin land in the North- 
West Provinces and elsewhere is being brought 
into cultivation, giving the assurance of a large 
out-turn even in indifferent or moderate seasons. 
The difficulty is the lack of rapid and cheap trans- 
port, which it is not easy to provide pari passu 
with the growth of the necessity for it. Happily, 
however, this difficulty is being remedied slowly, 
and one of the most significant movements towards 
this end is the extension of the Grand Trunk Rail- 
way to the Pacific. That line will pass through 
some of the finest agricultural and mineral land 
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in all the Dominion. Details of the arrangement 
between the Government and the Grand Trunk 
Railway have beeh known in well - informed 
quarters for some time, but it is only a few days 
since'a public announcement was made. The 
portion of the line between Moncton and Winni- 
peg, a distance of about 1700 miles, for which no 
surveys have as. yet been made, is supposed to 
pass about 100 miles north of Montreal and of the 
Canadian Pacific line between Montreal and Win- 
nipeg, thus opening up a section of a country now 
practically uninhabited. At least six years in 
time and 70 million dollars will be required for its 
completion. From Winnipeg west the line is 
expected to 50 miles north of the Canadian 
Northern Railway, and about 250 miles north of 
the Canadian Pacific line, the terminus on the coast 
at Port Simpson being nearly 300 miles north of 
Vancouver. The Canadian Pacific, which already 
has a terminus on the Pacific at Vancouver, is not 
inimical to the Trunk extension, because it has 
nothing to lose and much to gain from the carriage 
of construction material ; and, secondly, from the 
opening up of new territory to the north of its 
system, which it does not now serve. xa 

The Grand Trunk Pacific will in all probability 
be commenced before long. But the largest under- 
taking now in hand is the extension of the Canadian 
Northern. This line serves a large tract of rich 
agricultural country, and the opening of the 
Atikokan iron ore range gives the assurance of a 
large mineral traffic in connection not only with 
the new nickel steel works of Sault Ste. Marie, but 
with shipments to the United States; the fact being 
that the American ironmasters are going to Atikokan 
and to the other newly-opened mines in Michipi- 
coton for supplies to supplement those of the Lake 
Superior ranges, which are now unequal to their 
full requirements. As to agricultural prospects, a 
large number of Eastern Canadian farmers are 
settling in the Swan River Valley on the Saskat- 
chewan division and elsewhere on the line ; and as 
a result of the large acreage of new land along the 
Winnipeg and Saskatchewan divisions ‘‘ broken” in 
the last year or two, a considerable increase in traftic 
from all .sources has been induced. These are 
interesting developments ; but, of course, much 
more is needed: Canada has an area of close upon 
3,500,000 square miles, while the aggregate length 
of track in operation does not exceed 18,500 miles. 
To be sure, the total acreage comprises vast tracts 
of land that offer no encouragement at present for 
the provision of railway lines through them. But 
if we assume, for — of argument, that 
50 per cent. of British North America is land of 
this class, there yet remains a great extent of 
country, the development of which is retarded by 
the lack of easy, convenient, and cheap means of 
communication with the sea and with other parts 
of the Dominion. The Canadian Pacific, with its 
7600 miles, and the Grand Trunk, with its 4085 
miles, are systems of which any country may 
well be proud; but they serve a necessarily 
small area relatively to the whole country. 

It is satisfactory, however, to note that the 
drawback is being removed steadily, if not rapidly. 
The present mileage compares with 16,718 miles 
in 1898; 16,270 miles in 1896; 15,627 miles 
in 1894; and 13,256 miles in 1890. The increase 
must be regarded as very respectable when all the 
circumstances that have told against progress are 
taken into account. The present activity in rail- 
way construction makes it virtually beyond ques- 
tion that the average annual addition for the years 
immediately to come will be considerably in excess 
of that for the past decade. There is room for all 
the progress that is possible. If we except Prince 
Edward Island, which possesses a Government 
railway that is not particularly profitable, the pro- 
vince which enjoys the largest mileage on the basis 
of area is New Brunswick. This province has 
about 1500 miles of track—-or, roughly, one mile 
of railway to every 19} squere miles of territory. 
On the same basis, Nova Scotia, with nearly 1000 
miles, has second place, this aggregate being equal 
to one mile of line for 22 miles of area. Ontario, 
however, controls the greatest actual mileage— 
over 7000 miles, or one mile in 32—Quebec coming 
next with 3700 miles, equal to one in 100 miles. In 
the four North-West Territories there is a mile of line 
to every 282 miles of area, and in British Columbia 
one mile of line to every 292 miles of area. The neces- 
sity for the more complete opening-up of this last- 
named is admitted ; it is, in fact, impossible to deve- 


lop adequately the mineral wealth of this part of the 





Dominion until it is opened up ; and the nature of 
the task before the railway pioneers may be gauged 
from the figures given. Something is being done 
to remove the reproach ; for instance, in 1896 
there was one mile of railway to 444 miles of 
country. The completion of the Crow’s Nest Pass 
Railway makes accessible to the mining district of 
Kootenay a practically inexhaustible supply of ex- 
cellent coal, at a price hitherto undreamt of in 
that region. The Canadian Pacific Company did 
a good stroke of business when it secured con- 
trol of this pass, and the right to build the 300 
miles of line. Some fifteen years ago coal of a 
splendid quality, and in vast quantity, was dis- 
covered in the district, and shortly afterwards the 
British Columbia Legislature granted a charter 
to the British Columbia Southern Railway to build 
a line to the summit of the pass. To guarantee 
construction, that company was given a land grant 
of all the coal lands in the pass, amounting to 
300,000 acres ; but in spite of this, capital to build 
the roads was not forthcoming ; and the Canadian 
Pacific Railway Company, seeing its opportunity, 
purchased the charter for a cash sum, and asked for 
and obtained a subsidy from the Dominion Govern- 
ment. 








THE ROYAL COMMISSION ON TRADE 
DISPUTES. 

Ir would seem to be impossible for His Majesty’s 
advisers to devise any scheme which will commend 
itself to the approbation of those who take the 
part of the trades unions in the disputes between 
capital and labour. In our view the present 
Ministry have done all that for the moment lies in 
their power for the settlement of these questions ; 
but that this is not the view of the labour members 
of the House of Commons would seem to be clear 
from the following resolutions, which were passed 
by a ‘‘ joint committee” of such members on the 
17th June :— 

‘*1. That this joint committee, representative 
of every phase of trade unionism of Great Britain 
and Ireland, protests against the appointment of 
the Trade Disputes Commission as being calculated 
to hinder the early settlement of the point at issue ; 
and in addition to this fundamental objection, we 
protest against the composition of the Commission, 
which includes a majority of members already 
publicly committed to a course of action in relation 
to the subject which they have to examine and 
report upon, and in addition contains repre- 
sentatives of the organised employers, but no 
representative of the organised workers, and is 
therefore neither impartial nor judicial. 

“2. Pending the full discussion of the question 
and the approaching Trade Union Congress, this 
joint committee recommends that no trade union 
or trade union official recognise or give evidence 
before the Trade Disputes Commission.” 

It is difficult to understand the attitude of the 
framers of these extraordinary resolutions. At 
the commencement of the present session they 
asked for legislative amendment of the present 
law relating to trade unions; they have often 
expressed dissatisfaction with the law relating 
to picketing; they have stated, upon occasions 
without number, that under the existing order 
of things there is one law for the employer and 
another for the workman; and yet, in spite of 
all this, they not only refuse to recognise the 
impartiality of the Commission appointed by the 
Government, but actually recommend that the 
trade union officials shall abstain from giving 
evidence before it. It would be difficult to imagine 
a more illogical policy than this. Instead of coming 
forward to give the Commissioners all the assist- 
ance in their power, the trade union representatives 
are requested to give their opponents—namely, the 
employers, and the representatives of the em- 
ployers—an entirely free hand. This were almost 
sufficient to demonstrate the absurdity of the 
position which the representatives of the trade 
unions in Parliament propose to adopt. There is, 
however, another fact to which we should like to 
direct attention. The Commission has been ap- 
pointed, not, as we understand it, for the purpose 
of suggesting amendments to the present law, but 
for the purpose of ascertaining and stating what 
that law really is. At present the law is admit- 
tedly in a state of confusion. The decisions of the 
Courts have been conflicting, and the position is 
often a source of embarrassment to the legal 
advisers of the employers as well as to those who 





advise the workmen. The Commissioners, who, 
whatever may be their political views, have amongst 
their number one of the most distinguished members 
of the legal profession—Mr. Arthur Cohen, K.C.— 
are to undertake the duty of codifying the law, 
and of providing the Government with materials 
upon which amendments, if found necessary, can 
be framed. 

But the real reason for this proposed agitation 
against the Commission and its constitution is not 
far to seek. Those of the Labour Party who 
supported the motion for the appointment of the 
Commission are naturally desirous of whittling 
away by direct legislation the effect of certain cases 
which have declared certain acts done in pursuance 
of a strike to be illegal. This object was to be 
attained by an Act which declared that picketing 
for the purpose of peaceful persuasion should be 
legal, and that the law of conspiracy should (in 
effect) be suspended for the purposes of trade 
disputes. 

The members of Parliament who have discussed 
and adopted the resolutions now under discussion 
recognise that the enquiry which they now seek to 
evade involves a postponement of the realisation of 
their cherished hopes, and the risk of an inde- 
pendent and impartial tribunal passing judgment 
against that course of conduct which they hope will 
be rendered lawful by Parliament. If it were 
otherwise, employers would have just as much 
reason as the representatives of labour to object 
to the appointment and constitution of the Com- 
mission. Nay, they would have more reason, 
inasmuch as the Commission was appointed not at 
their instance, but upon the motion of the opposing 
faction in the House of Commons. 








NOTES. 

Tae DEPRESSION IN THE SHIPBUILDING TRADE. 

THERE can be no question of the continued de- 
pression in the shipbuilding trade when the figures 
officially announced last week are taken into con- 
sideration. The number of merchant vessels an- 
nounced as in course of construction have an aggre- 
gate gross tonnage of 1,028,099, which, although a 
little over the total of one or two preceding 
months, is still 386,000 tons less than at some 
recent periods, notably, September, 1901. Then 
the warships in course of construction totalled 
56,000 tons more than those now building, so that 
the state of the case is really much worse than 
the merchant tonnage represents. Even if a com- 
parison were made with the figures of midsummer 
of last year, the reduction is very pronounced, as 
the following table shows :— 


July, 1902. 








— _ July, 1903. _ 
No. |_ tons No. tons 
Merchant ships As 426 1,028,099 406 ~ 1,129,582 
Dockyard warships .. 12 120,450 16 139,7! 
Contract i. aie 39 171,150 36 159,000 
Contract foreign ships | 6 | 28,106 5 28,350 
1,347,799 463 | 1,456,722 


oles | 





It will thus be seen that, as compared with a year 
ago, the total work on hand, even assuming it to 
be no further advanced, is 110,000 tons less ; but 
if comparison be made with September, 1901, which 
represents more accurately the producing capacity 
of British shipyards, we find that the reduction is 
442,000 tons, which means that then there was 
work for 25 per cent. more workers than is the case 
at the present time. It is a striking fact, too, that 
of the merchant ships in process of construction, 
quite 8 per cent. are ing built for sale, 
which is a much higher proportion than usual, 
and means that these will require to be sold 
before other work is undertaken. A considerable 
share of the decrease in marine work is due to 
British shipowners withholding orders, with the 
result that vessels being built for the United 
Kingdom total only 857,000 tons, as compared 
with 944,000 tons a year ago, and 1,130,000 tons 
two years ago. Germany is still a good customer, 
as she has 16,240 tons of ships in British yards, 
while Austria-Hungary has 8690 tons; Norway, 
8240 tons; Denmark, 7416 tons; France, 5564 
tons; Holland, 5260 tons; and Spain, 4740 tons. 
Two years ago there were 18 vessels in course of 
construction which exceeded 10,000 tons, a year ago 
14, and now 15, so that there is no serious falling-off 
in the popularity of the huge liner. At Glasgow 
there has been a considerable falling off in the ton- 
nage; whereas the tonnage at the beginning of 
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. the year was 240,000, it is now only 200,907. 
In Greenock there has been a corresponding de- 
crease, the total now being 111,260 tons, whereas 
a year ago it was 143,000 tons. In the case 
of ports on the North-East Coast of England, 
the totals compare favourably with those of a year 
ago; but then the trade was in a very depressed 
state ; and if we go back to the totals of two years 
ago, when satisfactory conditions prevailed, we 
find there has been a material falling-off, especially 
in the case of Newcastle, Sunderland, and Middles- 
brough. In the first-named instance the drop is 
85,000 tons—to 180,783 tons; at Sunderland, 
54,000 tons—to 124,066 tons; at Middlesbrough 
the decrease is 42,000 tons—to 69,914 tons; and 
at Hartlepool, 20,000 tons—to 71,771 tons. Bel- 
fast still maintains a phenomenal condition, 
although there is a drop of 10 per cent. from the 
highest figures, the total now being 195,648 tons. 
It will thus be recognised that the decrease in the 
volume of trade is universal, although it bears more 
heavily upon some districts than upon others. 


Tue Recorp Run oN THE GREAT WESTERN. 


A really remarkable performance was accom- 
plished by the Great Western train which on Tues- 
day last conveyed the Prince and Princess of Wales 
from Paddington to Plymouth. The run was made 
without a stop, the distance of 245? miles between 
Paddington and the North-road Station, Plymouth, 
being covered in 3 hours 53} minutes, which was 364 
minutes less than the booked time. The average 
speed for the whole journey was 63.1 miles per hour. 
Exeter, which is 194 miles from London, was reached 
in 2 hours 524 minutes, and the average speed on 
this part of the journey was therefore 67.47 miles 
per hour. The line from Taunton onwards includes 
several trying gradients, there being an ascent of 
1 in 81 between Taunton and Tiverton, another of 
1 in 43 between Newton Abbot and Totnes, and a 
10-mile bank between Totnes and Wrangaton, part 
of which is 1 in 48, and another portion is 
1 in 51. In passing through Bath, Bristol, 
and Exeter the speed was reduced to 20 miles 
per hour. The following are details of the 
times observed on the run :—Paddington to Slough, 


184 miles, 184 minutes; Paddington to Reading, 
36} miles, 334 minutes; Paddington to Didcot, 
534 miles, 17h minutes ; Paddington to Swindon, 
772 miles, 68 minutes ; Paddington to Bath, 106% 


miles, 92 minutes; Paddington to Bristol (east 
dépét box), 117 miles, 103 minutes ; Paddington 
to Taunton, 162% miles, 143 minutes ; Paddington 
to Exeter, 193% miles, 172}. minutes ; and Pad- 
dington to Totnes, 2224 miles, 207 minutes. The 
train weighed 125 tons behind the drawbar, or, 
including the locomotive and tender, 214 tons. 
It is interesting to compare this run with the 
famous Philadelphia and Atlantic City summer ex- 
presses, which cover the distance of 554 miles be- 
tween Camden and Atlantic City in a booked time 
of 50 minutes, which is often improved on in prac- 
tice. The booked speed is thus 66.6 miles per 
hour. The total weight of this train is given 
as 286 tons, including engine and tender. The 
Sud Express between Paris and Bayonne, a dis- 
tance of 486 miles, has a booked speed of 54.31 
miles per hour, whilst the Empire State Express 
between New York and Buffalo, a distance of 440 
miles, is booked to run at 53.33 miles per hour. To- 
morrow the Great Western Company start running 
a train in regular service which is booked to leave 
Paddington at 10.40 and reach Exeter at 2.10. The 
booked speed will therefore be 55.43 miles per hour, 
which, we believe, constitutes a record for a train 
covering so great a distance in regular service. 


ENGINEERING DEPARTMENT, UNIVERSITY COLLEGE, 
Lonpon. . 

University College, London, has always been 
known as one of those institutions which have 
taken a leading part in the education of engineers. 
So far back as 1828, it instituted the first chair of 
engineering by appointing Mr. Millington as 
‘* professor of engineering and the application of 
mechanical philosophy to the arts.” Since that 
time the chair has been held by a series of men of 
the highest reputation, including Mr. C. B. Vig- 
noles (President of the Institution of Civil Engi- 
neers), Mr. Harman Lewis, Mr. Bennett Wood- 
croft, Mr. Eaton Hodgkinson, Mr. William Pole, 
Mr. Fleeming Jenkin, and Mr. George Fuller. All 
these gentlemen carried on their work under the 
great disadvantage of having no practical means of 


which they lectured. It was reserved for Professor 
Alex. B. W. Kennedy to inaugurate systematic ex- 

erimental work in an engineering laboratory, and 
by his influence and exertions the first laboratory of 
this kind in the country was constructed at Uni- 
versity College. Since that time almost every other 
technical college has copied, to a greater or less 
extent, the arrangement, and now such a laboratory 
is looked upon as an essential part of the teaching 
of engineering. In 1885 the importance of electrical 
engineering became sc evident that Dr. J. A. Fleming 
was appointed to a separate chair which had been 
created for this department, and for seven years he 
continued his work with the most inadequate 
arrangements in the way of demonstration and 
experiment. However, by the result of his exer- 
tions in putting forward the claims of the college 
before persons of wealth, the council was en- 
abled in 1893 to open the present labora- 
tories, which have since been thronged with 
pupils. In spite of the energy of the various pro- 
fessors of engineering, and the goodwill of the 
council of the college, it must be confessed that 
the laboratory equipment, both of the engineering 
and electrical engineering departments, is not so 
good as it should be, and the time has now arrived 
when it is necessary to extend this equipment very 
considerably. University College, as a whole, is 
about to take a new step in regard to its consti- 
tution, and to become merged in the new London 
University, so that the future work of the college 
will be carried on by the university. To effect the 
incorporation satisfactorily, funds are required to 
free the college from debt, and to enable it to be 
incorporated without encumbrance ; also to com- 
plete the buildings and extend the equipment, and 
to endow the departments with funds sufficient to 
maintain the present high standard of efficiency, and 
to keep them abreast of the times. Our readers, 
although they doubtless take a general interest in 
the means for obtaining a liberal education, are 
more particularly concerned with that branch which 
prepares engineers for their profession. The altera- 
tions and extensions in the department of engineer- 
ing will require about 85,0001.; of this, 25,000/. 
are to be devoted to increased accommodation and 
equipment, and the remainder will provide an 
annual income of about 1900/.; 14001. of this will 
be required for teachers’ and mechanics’ salaries, 
and 500/. for current expenses. No doubt there 
are many successful engineers who laid the basis of 
their knowledge at University College, under one or 
other of the eminent men who have held the Chair 
of Engineering there ; and it should not be difficult 
among them to find a considerable proportion of 
the sum which is now being asked for to put the 
college on a more satisfactory basis. 


THE AMERICAN SHIPBUILDING TRUST. 


Recently, in a lecture delivered to the students of 
the Wharton School of Finance and Economy, Mr. 
William Cramp, of the Philadelphia shipbuilding 
firm, gave utterance to this :—‘‘In one respect the 
great Morgan ship combine rendered a good service 
to England, for it awakened that country from 
its lethargy ; and England is now aware that the 
United States has outstripped her, and she is doing 
her utmost to regain her former supremacy as mis- 
tress of the seas.” No doubt these remarks im- 
pressed themselves duly upon the students, who 
could not be expected to know much, who would 
naturally accept unreservedly the assertions of so 
eminent an authority, and who anyway (as good 
Americans) would be prone to believe pleasant 
things about the superiority of their own country. 
It is satisfactory, however, to find the American 
Press rising in rebellion against such. inaccurate 
statements, uttered by a man who could not but 
know better. The New York Times tells Mr. 
Cramp plainly that ‘‘so much of this statement as 
is not arrant nonsense is distinctly untrue and mis- 
leading,” and that remarks such as his only serve 
to make his country ridiculous, and to confirm the 
impression that ‘‘ Yankee boasting ” is a national 
habit. The formation of the Morgan ship combine, 
as the New York paper candidly Sckaenlidebe. has 
not reduced the importance of the merchant marine 
of Great Britain by a single ton, It has not 
diverted any business from British to American 
shipyards, and probably will not. Mr. Morgan’s 
deal certainly had an awakening effect, but not 
because it harmed British interests'in any way. In 
fact, the American people have been wondéring 
ever since the International Mercantile Marine 


They have not yet found out, but their opinion 
of it is shown in the fact that Americans 
are not willing to hold its common stock at 
a depreciation of about 85 per cent., and that 
English people would not look at the paper 
at anything short of a free gift. The odd thing 
about Mr. Cramp’s assurance, that American ship- 
ping was exceedingly prosperous, is that it was 
made at a time when his own company was under 
going financial changes, and shortly after most 
of the companies engaged in the building of ocean 
tonnage had undergone a change’ of control from 
that of practical shipbuilders to that of financiers. 
And even in connection with the passing of the 
shipyards into the hands of the Shipbuilding 
Trust trouble is rising; for a receiver is to 
appointed, and there are allegations of duplicity 
against more than one prominent financial magnate. 
Under the reorganisation plan of the United States 
Shipbuilding Company the title was altered to the 
Bethlehem Steel and Shipbuilding Company, and 
the properties to be taken over were the Union 
Tron Works, San Francisco; Bath Iron Works, 
Limited, Bath, Me. ; Crescent Shipyard Company, 
Elizabethport, N.J.; Canda Manufacturing Com- 
pany, Carteret, N.J.; Samuel L. Moore and Sons 
Company, Elizabethport, N.J.; Eastern Ship- 
building Company, New London, Conn.; Harlan 
and Hollingsworth Company, Wilmington, Del. ; 
also all the capital stock (except directors’ qualifi- 
cation shares) of the Bethlehem Steel Company. 
The total capitalisation is 43,000,000 dols., as com- 

red with 69,500,000 dols. of the old concern. 

r. Schwab, President of the Steel Trust, is eon- 
cerned in the company, and it is in connection 
with his interests in the Bethlehem Steel Works 
and their transfer to the Shipbuilding Trust that 
trouble has arisen with the great Mr. Morgan. It 
seems to us that there is a great deal too much 
finance, and not half enough practical shipbuildin 
work, about this trust ; and that there is ci 
‘‘water” in the capital, judging by the way that 
millions of dollars are flying’ about, to float all the 
ships that are likely to be turned out for years: to 
come. 








THE INTERNATIONAL FIRE-PREVENTION 
CONGRESS. 


Tue International Fire-Prevention Congress, which 
was convened by the executive of the British Fire- 
Prevention Committee, took place in London _ last 
week. Its membership comprised some 850 members, 
representative of the public authorities, the technical 
professions, ard the fire services concerned, and was 
eminently of an international character, no less than 
one-third of the members being visitors from abroad. 

Regarding its nepreomntee character, it is rare 
indeed that any conference has been officially attended 
by so many of the public bodies and institutions con- 
cerned, and our Home Government alone set the ex- 
cellent example of appointing delegates from His 
Majesty’s Office of Works, the War Office, the Local 
Government Board, the General Post Office, the Board 
of Education, and the Lunacy. Commissioners, - the 
opening. meeting being further attended. by the First 
Commissioner of Works (Lord Windsor) and the 
Under-Secretary for the Home Office (the Hon. Thos. 
Cochrane, M.P.). There were official delegations from 
the Governments of Belgium, Chili, France, Germany, 
Greece, Hungary, Italy, Luxemburg, Mexico, Nor- 
way, Persia, and Russia, as also special delegates from 
the Commonwealth of Australia, the Government of 
Queensland, the Government of Tasmania, and several 
of our minor colonial dependencies. 

So far as municipalities were concerned, the City 
of London headed the list with six official delegates— 
viz., five common councillors and the City engineer, 
quite apart from the pleasant courtesy rendered by 
the Lord Mayor, who attended in state with the 
Sheriffs {and opened the inaugural meeting. The 
Metropolitan Asylums Board (speaking of other London 
authorities) was represented, and so were tome 200 
HAI BENE of varying rs, wip wrers partially home, 
partially colonial, and partially foreign, but includin 
nearly every great capital city of the Continent, an 
the city of New York ; whilst among the home cities, 
municipalities such as Edinburgh, Ghewre, Liverpool, 
Birmingham, Cardiff, Hull, Northampton, Notting- 
ham, Southampton, &c., were represented. 

Turning to public institutions, we. note that the 
livery companies were represented, the universities cf 
Durham and Glasgow, and several technical colleges. 
The London Chamber of Commerce was represented, 
as was also the Society of Arts, the Surveyors’ Insti- 
tution, the Chemical Society, the Institute of Marine 
Engineers, the Society of Architects, &c. The -fire 
service bodies sent official delegates—-not only the 








demonstrating to their pupils the principles about 


was organised ‘‘ what: there is in it for them.” 


home ones, but nearly every foreign one—for besides 
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the National Fire Brigades’ Union and the Association 
of Professional Fire Chiefs, there were represented the 
Fire Brigade Federations of Belgium, France, Austria, 
Germany, Russia, Italy, the United States, &c. 

Where so many important bodies were represented by 
distinguished public officials, by eminent professional 
men, and the leading fire brigade officials, it would 
be difficult to pick out individual names, yet among 
the many distinguished men no one was more welcome 
than M. Lepiné, the Paris Prefect of Police, who 
represented the French Ministry of Interior. Another 
visitor who was pene welcome was Prince 
Alex. Lvoff, who represented the Russian Ministry 
of Interior by special order of the Czar, and who 
was accompanied by State Councillor Sokoloff, repre- 
senting the Imperial Russian Fire-Prevention Society. 

As to the organisation—as is mostly the case on 
such occasions—it was in the hands of a few home 
members of the executive of the British Fire-Preven- 
tion Committee—viz., Mr. Edwin O. Sachs, the 
chairman; Mr. Ellis Marsland, honorary general 
secretary, ably assisted by Mr. James Sheppard, 
of the North British and Mercantile Insurance 
Company; and Mr. Max Clarke, A.R.I.B.A., who 
together had the satisfaction of seeing the whole of 
their arrangements an eminent success, both as regards 
the organisation of the work and the entertainment 
side. 

Rarely does an International Congress come to a 
conclusion without some slight friction and without 
complaints, but in this instance both the arrange- 
ments for work and for enjoyment seem to have been 
almost as perfect as possible. Such a success is natur- 
ally, to a great extent, also dependent on the manage- 
ment of the various sections, which in this case com- 
prised :— 

1. Building construction and equipment. 

2. Electrical safeguards and fire alarms. 

3. The storage of oils and spontaneous combustion. 

4. Fire survey and fire patrols. 

5. Fire losses and insurance. 

6. Fire tests and standardisation. 

The management of each section was nominally in 
the hands of an honorary foreign chairman—a compli- 
ment which had been paid to the leading representatives 
of six of the principal countries represented, but it 
was on the shoulders of the acting vice-chairman that 
the actual conduct of the business fell. 

In respect to further points in connection with 
this Congress we would observe that Mr. Edwin 
O. Sachs made a particular effort to interest the 
representatives of the many volunteer fire brigades 
affiliated to the National Fire Brigades’ Union in 
the work of the Congress, and that the Union, on 
their side, staunchly supported him in every = 
sible way. Thus the members of the Congress had 
at their disposal the invaluable honorary services 
of a large number of orderly officers from the fire 
brigades, under the direction of Mr. J. H. Dyer, 
the senior vice-president, and Mr. Folker, the hon. 
secretary of the union, and these officers did much to 
make the work go smoothly. 

Regarding the Congress publications, there was a 
Congress Guide, comprising some thirty-two pages of 
information, with the lists of officers and official dele- 

ates, supplemented by plans of the Caxton Hall, 

Vestminster, which formed the Congress Bureau. 
The plan of the International Fire Exhibition was 
added, as also a general plan of London, prepared 
by Mr. Charles E. Goad, M. Am. Soc. C.E., in such 
a manner as to specially indicate everything that 
was of importance to Congress members. There 
was one additional pleasant feature, and that was 
the eminent courtesy with which Mr. Sachs’s re- 
quests for facilities for the Congress membership 
were granted on all sides where there was something 
to see or something that might be of use to the 
members. Thus the Speaker of the House of Commons, 
the Duke of Sutherland, the Duke of Wellington, the 
committee of the Junior Constitutional Club, the 
house committee of the Ranelagh Club, the Master 
of the Royal Mint, the Secretary of the Postmaster- 
General, the Treasurer of the Inner Temple, the 
Councils of the Zoological and Royal tanical 
Societies, and many others afforded official courtesies 
to the members. 

It is not our intention, in this short article, to put 
forward the papers presented, some of which we hope 
to publish in full or in abstract. We wish to limit 
these lines primarily to comment on the organisation, 
to the general programn:e, and to the methods of the 
Congress. 

Having dealt with some of the features of the organisa- 
tion, we would next mention the programme. In the 
first place, the opening was a formal one; it was con- 
ducted at the Empress Theatre of the International 
Fire Exhibition on Monday, July 6, the Lord Mayor 
taking the chair, being supported on the one side by 
the First Commissioner of Works and M. Lepiné, and 
on the other by Mr. Edwin O. Sachs and Prince Lvoff. 
Among those on the platform were the Sheriffs, the 
chairman and acting vice-chairmen of sections, the 
Under-Secretary for the Home Office, the chairman of 





the Exhibition executive, and the general hon. secre- 
tary of the Congress, Mr. Marsland. The Government 
delegates occupied the first row of seats. 

The Lord Mayor, in opening the Congress, bade the 
Congress visitors a most hearty welcome, while the 
First Commissioner of Works, associating himself 
entirely with the views of the Lord Mayor, empha- 
sising the importance of co-operation, and expressed 
his hope that the whole world would benefit by the 
Congress. The Under-Secretary for the Home Depart- 
ment endorsed this welcome. 

Mr. Sachs thereupon read some extracts from his 
Congress Address, which we hope to print ina future 
issue, and concluded in emphasising the importance 
of popularising the subject of fire prevention, as well 
as creating a better understanding of it in profes- 
sional circles. Complimentary replies to the words of 
welcome were then spoken by M. Lepiné, by Prince 
Lvoff, by C. O. Giersberg (representing the Prussian 
Ministry of Interior), by Chevalier Goldoni (repre- 
senting the Italian Ministry of Interior), and at the 
conclusion of M. Lepiné’s eminently sympathetic 
address, the distinction of the gold fire service medal 
of merit of the French Governments was accorded to 
Mr. Sachs as chairman of the committee, and to 
Lieut.-Colonel Fox the ‘‘C. 0.” of the London Sal- 
vage Corps, some other distinctions being accorded at 
the same time. 

Mr. Chas. Hexamer, President of the National Fire 
Protection Association of the United States, rose to 
speak upon the economic aspect of the subject of fire 

revention, having particular regard to the insurance 
interest, which in America had already grasped for 
some years the necessity of taking an active part in 
fire prevention, and not leaving the subject simply to 
take care of itself, as was, to a great extent, the 
case elsewhere. Sir William H. Preece spoke on the 
technical aspect of the question, and Privy Councillor 
Stiibben, late city architect of Cologne, on the architec- 
tural side in the subject. 

Directly after the luncheon interval the historical 
pageant and the demonstration of modern fire-fighting 
appliances known as ‘‘Fighting the Flames,” was 
presented in the Empress Theatre, and it was pleasant 
to observe how keenly this demonstration of modern 
fire-brigade work, as presented by the officers and men 
of the National Fire Brigades’ Union, appealed to the 
many colonial and foreign visitors. They were en- 
thusiastic about the smartness and personnel; they 
delighted in the activity displayed by the men 
of the Margate and Aldershot Brigades, in the Pom- 
pier ladder drill, but they could not comprehend how 
a fire-fighting display could be complete without 
chemical engines and mechanical fire-escapes. It was, 
however, certainly a wonderfully successful display, 
well thought out, excellently managed, and brilliantly 
executed ; and the chief officers in charge—Captain 
Graham and Mr. Folker, of the National Fire Brigades’ 
Union—certainly deserve great credit for what they are 
doing at Earl’s Court to popularise the fire service, 
and - the public a better understanding of their 
work, 

After this visit the members of Congress mainly 
devoted their time to the examination of the exhibits, 
and an inspection of the station of the London Salvage 
Corps in the Western Gardens ; and here we would 
remark that whilst there seems to be considerable 
unanimity that, with an exceptionin respect of some 
of our northern and provincial brigades, the American 
and Continental fire-brigade officers, as such, had little 
to learn in Great Britain, the Salvage Corps establish- 
ment was one they unanimously considered to be de- 
serving of imitation. This force, both in the neatness 
of its men, its discipline, its quick work and general 
handiness, came in for much admiration, and ever 
foreign report we read—such, for instance, as M. 
Lepiné’s to the Paris Municipal Council on Friday last 
—shows that the Salvage Corps’ work seems to have 
made a considerable impression. 

The evening of the opening day was filled with a 
formal reception at the Caxton Hall, Westminster, 
which had been specially fitted up for the occasion, 
and where the members of the Congress assembled in 
considerable numbers. They were received by Mr. 
Edwin O. Sachs, Mr. Marsland, several of the members 
of the executive, and a number of the members of 
council, There were some formal complimentary 
patan, of which one by the Chief Engineer of the 

Igian Ministry of Public Works, another by State 
Councillor Sokoloff, of Russia, and a third by Pro- 
fessor Ira Woolson, of New York, were of a particu- 
larly congratulatory character to the executive of the 
British Fire-Prevention Committée. 

The subsequent Tuesday, Wednesday, and Thursday 
forenoons were fully occupied with sectional meetings, 
four meetings always occurring simultaneously; and if 
there was one matter of regret generally expressed, it 
was that there should have been even four of the six 
sections working simultaneously, inasmuch as no one 
man could be in two places at once, and the majorit 
of members were apparently anxious to be in attend- 
ance at all sections. 

The subjects discussed in the six sections were of 





such general interest to every member of the Congress, 
that we think the number of sections working simul- 
taneously should have been limited to two, or at least 
three. e American contingent, for instance, whose 
er in the’ discussions was particularly in 
demand, practically had to limit themselves to parti- 
cipation in the Insurance Section, whilst the French- 
men:seem to have made the Electrical Section their 
headquarters. The Germans selected Section I.—viz., 
that relating to building construction. 

The language difficulty was considerably felt at 
times, but did not seriously interfere with the discus- 
sions. Wherever possible, the foreign papers, at least, 
seem to have been translated into the English lan- 

ge, although English papers were not translated 
into the foreign languages. 

Prior to each sectional meeting in the forenoon 
there was a general meeting, at which one paper was 
read. The two papers selected for this pur were 
those of Mr. Atkinson, of Boston, and Mr. Guy Pym, 
M.P., of London. The former dealt with the factory 
insurance problem as practised in the United States ; 
the latter with the legal status of the fire service. 
They both led to considerable discussion. 

In the same way as there was a general opening 
meeting on the Tuesday and Wednesday, so there 
was a concluding meeting on the Thursday, with which 
the official working part of, the Congress came to an 
end. It was at this closing meeting that the resolu- 
tions artived at in the various sections were read, and, 
with some slight amendment in individual cases, 
adopted. It was here, too, that the votes of thanks 
were passed, some of which were particularly hearty. 
The general meetings in each case were presided over 
by Mr. Edwin O. Sachs, who was in each case sup- 
ported by the chairmen and acting vice-chairmen of 
the six sections. 

The afternoon of the Tuesday was kept free as a 
compliment to President Loubet’s visit to the Metro- 
polis, but the Wednesday and Thursday afternoons 
were — with testing operations at the testing 
station of the British Fire-Prevention Committee, 
situated in Porchester-road, Bayswater, when a parti- 
tion and a pair of armoured doors and a hard-wood 
floor were under investigation. 

Here we would add that the testing station seemed 
to impress the visitors as being the most systematic- 
ally-conducted testing station as yet in existence ; and 
even the American contingent—whose country is so 
far in advance in matters of general testing operations 
—seemed to be under the impression that much could 
be done in their country to improve their system of 
testing, particularly in regard t») the floor tests and 

artition tests, in order to lring them up to the 
Lcaten standards. 

The whole of the a oe? at the testing station 
were in the hands of Mr. Ellis Marsland, who was ably 
assisted by members of the executive, and who was 
supported by various members of the Council in re- 
ceiving the Congress members. 

With other matters—i.e., with the inspection of 
— buildings, &c., together with the very excel- 

ently organised banquet at which the Duke of 
Marlborough presided—our space does not allow 
us to deal; but we would say, particularly in 
respect to the banquet, that it was one of the best- 
managed public banquets at which we have had the 
pleasure of being present in any country, and the novel 
arrangement of printing the time-limit on the toast list 
for the speakers—which was generally three minutes 
for all replies—had much to do with the general success 
of the gat hering. 








Manaos.--The Brazilian Government has approved 
lans for works proposed to be carried out at the port of 
anaos by the Manaos Harbour Company, Limited. 


PrrsonaL.—Mr. E. Shrapnell Smith has resigned his 
ition as general manager and secretary of the Road 
arrying Company, Limited, Liverpool, and opened 
offices at Cecil Chambers East, Strand, W.C., to conduct 
a consulting and advisory business in connection with the 
organising of motor transport undertakings. He has also 
associa’ himself with the Lancashire Steam - Motor 
Company as their London director.—We understand that 
niet g. Bo the increase of their business, Messrs. Geipel 
and Lange are removing to new erage at 72a, Bt. 
Thomas-street, S.E., where they have also obtained a 
large warehouse for the —- of increasing their stock 
of electrical ——* r. F. Winter, of 8, Redcross- 
street, E.C., has taken up the British agency for the 
American Hard Fibre Company, of Newark, Dela- 
ware, U.§.A.—We learn that Messrs. Graham, Morton, 
and Co., Limited, the well-known Leeds engineers, are 
building new shops in Hunslet, Leeds. The new works 
will comprise three e bays of 50 ft. span by over 400 ft. 
in | , together with engine and boiler houses, &c., 
and other outside buildings. The works will be driven 
by electric_motors.—With reference to the fire at their 
field Mills on July 11, the United Asbestos Com- 
pany, Limited, of Dock House, Billiter-street, E.C., 
announce that the damage done was confined to the part 
of the building containing india-rubber naphtha, 
and the like, and that their asbestos factory escaped 
damage. Orders will be executed as usual, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 8, 1903. 

Tue extraordinary expenditures being made by the 
railway systems of the United States are calling for 
unusual quantities of iron and steel. The projected 
outlays in railway construction involve the — of 
immense quantities of material for 1904. There is no 
doubt as to the intention of the railway interests to exe- 
cute all the plans they have formed for the enlargement 
of transportation facilities, which have been taxed to 
their utmost for a year past. The railway requirements 
will constitute the beelibene of the iron and steel trade 
for a long time to come. Take, for instance, the Penn- 
sylvania Company : during the past three years it is 
credited with having expended more than 50,000,000 
dols. in straightening and levelling one division of its 
many divisions. It is the intention of this company 
to enlarge all important terminals on the system, 
especially in New York and vicinity. There is not 
a single important railway system in the country 
but what has plans laid for the improvement and 
expansion of facilities, most of them of a radical 
character. The strain on the steel mills for material 
will continue. In view of this fact it is difficult 
to recognise the probability of an early reduction 
in prices; but notwithstanding this, there is a 
strong feeling in manufacturing and commercial 
circles that the entire level of prices will be reduced 
ina short time. Very little business has been done 
for the past month. Among that large body of con- 
sumers outside of railroads there is a feeling that it 
is best to await developments, in order to profit by an 
expected decline in prices. The weakness in foundry 
and forge iron still continues. Bar iron has weakened 
during the past few days, other branches remain about 
where they were. The users of plate and structural 
material have been heavy buyers during the past 
six months, but within a month have allowed 
some orders to accumulate without covering them. 
The events of the past few days point to a re- 
vival of demand in all furnace and mill products. 
Steel makers are not yet able to say whether their 
customers will order as far ahead this year as last, but 
they do know that the consumption of steel is even 
heavier than last year. The mills have been idle for 
a couple of weeks, and resumption is now taking place 
here and there ; all will be at work by July 20, except- 
ing a few bar mills where the orders are not of 
such magnitude as to warrant immediate resumption. 

Still billets are very quiet at present, but as capacity 
is far oversold, buyers are not encouraged to place 
heavy orders. The combination is strong enough to 
maintain billet quotations, and it will probably exer- 
cise its power. Heavy deliveries of ore are being 
made on contracts placed in the spring, but there 
are signs of weakness among independent producers. 
The coke market is dull, and large consumers are now 
endeavouring to close contracts on a basis of 2.50 at 
ovens for furnace coke ; but the coke producers have not 
so far yielded. The coal industry is very active, and 
the larger consumers are accumulating great stocks as 
a measure of policy to discount the possibilities of 
strikes in the future. The anthracite strike taught a 
good many consumers a lesson, and they are preparing 
to profit by it in a way of carrying large stocks of fuel. 
This policy cannot be so advisedly followed by users 
of bituminous coal, but even in’ that branch prepara- 
tions are being made to have abundant supplies of 
coal within reach. The outlook for the autumn trade 
is full of encouragement, and iron and steel makers 
anticipate a continuance of the conditions which pre- 
vailed during the past six months. The dulness of the 
past few months not had any perceptible influence 
on the trade beyond a slight rearrangement of prices 
in crude iron. Finished products have stood the test, 
and in small lots are commanding the same prices 
as three months ago. Agricultural conditions are 
highly favourable, and enormous crops will very soon 
be harvested. There is an extraordinary demand for 
farm labour. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market. — There was a little more 
doing in the pig-iron market on Thursday forenoon, and 
prices ruled steady round Wednesday’s closing quota- 
tions. Some 3000 tons of Cleveland iron changed hands 
round 46s. 64d. cash, and 1500 tons were done at the 
same one month, while Scotch and hematite iron were 
both idle. Brokers were not inclined to operate in the 
afternoon, till the result of the Birmingham Conference 
was known, and the market was very idle in the after- 
noon, when the transactions consisted of 1000°tons of 
Cleveland iron at 46s. 6d. twenty-tive days. The settle- 
ment prices were :—Scotch, 52s. 44d.; Cleveland, 46s. 44d.; 
hematite iron, 56s. 74d. per ton. The market continued 
steady in the forenoon on Friday, but the business was 
small in amount, and consisted chiefly of a few trans- 
actions at advance dates. Only Cleveland warrants 
were dealt in, the cash quotation being 46s. 4d. per 
ton. There was no change in the market in the after- 
noon, when 2500 tons of Cleveland warrants were done 
at 46s, 4d. cash, and 46s. 6d. one month. The settle- 
ment prices were :—52s, 44d., 46s. 44d., and 56s. 74d. 





r ton. Quotations were easier on Monday forenoon ; 
ut the condition of the market continued unsatisfactory. 
Business was very slow, and for want of support in the 
market values went down further. In the forenoon of 
Monday the tone was flat, and the transactions, which 
ated 2500 tons of Cleveland warrants, were done at 
a Sealine of 24d. on Friday’s closing prices, which were 
46s. 14d. per ton cash and 46s. 3d. one month buyers. In 
the afternoon there was a little expansion of business to 
the extent of some 5000 tons, and the course of prices was 
steady round the forenoon ee Only Cleveland 
iron was dealt in, and the settlement prices were 52s. 44d., 
46s. 14d., and 56s. 6d. per ton. The only dealing during 
the forenoon market was in one lot of Cleveland at 
46s. 1d. ten ees but cash and a month quotations were 
maintained at Monday’s closing level. A firm tone pre- 
vailed in the afternoon. There were few sellers in 
the market, and prices of Cleveland advanced about 
34d. per ton in consequence. No cash transactions 
were reported ; t a small business, amounting to 
some 4000 tons, was done up to 46s. 64d. one month, 
and the settlement prices were :—52s. 4}d., 46s. 14d., 
and 56s. 6d. per ton. The market was irregular this 
forenoon, and the tendency of prices was downwards. 
The market opened at 46s. 64d. one month, Cleveland 
warrants dropped to 46s. 3d., and recovered to 46s. * 
with closing buyers 1d. lower.’ Hematite iron was idle, 
but buyers were in the market at 56s., and a mode- 
rate amount of business was done—6000 tons. The tone 
improved in the afternoon, and pane were strong, 4000 
tons of Cleveland being done. Subsequently 3000 tons 
additional were done, and the settlement prices were :-— 
52s. 44d., 46s. 14d., and 56s. 14d. per ton. The followin 
are the _— for makers’ No. liron :—Clyde an 
Calder, 62s. 6d. per ton; Gartsherrie, 63s.; Summerlee, 
— 6d.; sanelonn. bn 6d.; on se ne the 
oregoing shi at w; Glengarnock (ship at 
Ardrossan), (os Shotts (hipped at Leith), 66s. 6d.; Carron 
(shipped at Grangemouth), 67s. per ton. The amount of 
speculation in the ee iron market at the present 
time is exceedingly small. Local consumers are not dis- 
to buy any iron at the present time, so they are 
not likely todo much till after the fair is thoroughly 
over, and this week it will begin in earnest. The number 
of furnaces in blast is 82, against 81 a week ago, and 85 
at this time last year. Makers’ prices are, in a few cases, 
6d. per ton cheaper than they were a week ago, but still 
they do not actually tempt consumers to purchase. 


Sulphate of Ammonia.—The market for this commodity 
has been quiet this week, but the prices have continued 
very steady, though now slightly easier, at 12/. 17s. 6d. 
per ton at Leith, and 12/. 17s. 6d. to 12/7. 18s. 9d. per ton 
at Glasgow for prompt delivery. Fair shipments are re- 
ported, the total for the week amounting to 2552 tons, but 
the total this year is still 5964 tons under the shipments 
for the corresponding portion of last year. Last week’s 
shipments at Leith amounted to 306 tons 


West of Scotland Coal Trade.—The coal market in the 
West remains quiet, the demand being barely equal to 
the supply. Collieries are carrying large stocks, and loss 
of time at the pits is none expeeenoes at the majority of 
collieries. Prices, notwithstanding, do not record much 
shrinkage, except in the cheaper classes of ell coals. 
Prices, f.0.b. Glasgow, may be stated as follow :—Ell 
coal, 8s. 3d. to 9s. 9d. (according to quality) ; splint coal, 
thane er mpneaniaetten -} main » 78. 9d. 
to 8s. 


Annual Meetings of Gas Companies and Corporations.— 
The gas companies and gas corporations of Scotland, all 
over the country, are holding their meetings chiefly in 
the month of July, and in nearly all cases the price of 
gas is being reduced, in some cases 7d. and 8d. per 1000 
cubic feet. One notable case is that of the gas supply of 
Alloa, which has been a brisk business yom, bm of the 
past five years. At a meeting of the Gas rtment 
on Monday night, Provost Arrol said that it had been re- 
solved to reduce the price of gas from 2s. 4d. per 1000 ft. 
to 2s. 2d. for domestic prepa and from 2s, 4d. to 2s. 
for such gas as is used henceforth for gas-engines. Alloa 
now claims to have the cheapest gas in Scotland. 


Another Locomotive Order.—The North British Loco- 
motive Company, Glasgow, have secured the contract for 
60 powerful mger locomotives for the Central South 
African Railways. At the present time many engineer- 
ing orders are being received in this country from South 
Africa. The Forge Company will provide 150 large steel 
wagons, whilst the Darlington Wagon and Engineering 
Company have secured a contract for 100 “‘ high-capacity 
steel wagons. 


Cluthas Sold for Service on the Thames.—Some of ‘the 
discarded Clutha steamers, which for a number of years 
were such a prominent feature in the carrying facilities of 
Glasgow, but which are discarded chie y owing to the 
Corporation electric tramway-cars, which run on—both 
sides of the river, have m sold for service on the 
Thames. At least a couple of the steamers have already 

me to the Thames. ey took in coals at Greenock. 
Ne tiations are in ress between the Clyde Trust and 
aG. w firm of shipbuilders for the acquisition of one of 
the Cluthas for conveying their workmen who may be 


told off to go to ships awaiting repairs in the harbour and 
docks, oak other firms are said to be following their 
example. 


Big Steamers Building.—There are now building five 
steamers, each of 5000 tons and upwards, and ten more 
of between 10,000 and 15,000 tons, so that there seems to 
be a good demand for these large steamers at a time of 
comparative dulness in the shipbuilding industry. 


Royal Scottish Society of Arts.—The twelfth meeting of 
thin Society was held last Monday evening, in Edinburgh, 





Dr. Dawson Turner, vice-president, occupied the chair. 
The business consisted of the reading of reports by com- 
mittees on the various communications made to the 
Society during the session. Communications by the 


chairman, on ‘“ Réntgen Apparatus and_Ultra-Violet 
Light ;’ by Mr. Henry O’Connor, on ‘ Photometry,” 
&c.;_ by Mr. Stephen Smith, on a ‘‘New Map of the 


British Empire ;” and by Mr. Archibald Wilson, on ‘‘ A 
Feed Gear for a Coal-Cutting Machine” were recom- 
mended to the consideration of the prize committee. 
The reports were ag ary Two reports were not to hand, 
and it was resolved that they, as well as the others read, 
should be submitted to the prize committee, ; 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield Chamber of Commerce.—At a recent meeting 
of the Council a resolution was passed in which they 
the serious damage inflicted on several Sheffield 


‘trades by hostile tariffs, and welcomed an inquiry into 


the present fiscal arrangements of the country. The 
sevretary was instruc to obtain certain books and 
returns, many of which are recommended by the Board 
of Trade as affording necessary information to assist in 
considering the question. The books and other informa- 
tion now lie at the offices of the Chamber, and members 
are invited to consult them. 


The Sheffield University Scheme.—A meeting of the 

vernors of the Sheffield University College was held on 

uesday to adopt a draft charter which had been’ pre- 
pared to present to the King in council in favour of the 
establishment of the University of Sheffield. Sir Henry 
Stephenson presided, and alluding to an opinion that had 
been expressed that it would have been better if the 
governors had aimed at developing the Technical College, 
and leaving the Arts side as it is, urged that the trend 
of modern opinion is by no means to cramp education 
purely to the manufacturer’s elements. While admitting 
that the manufacturer’s element must decidedly prepon- 
derate, he said their object had been to unite Science, Art, 
Medicine and Commerce, and each would receive due 
development. The Lord Mayor expressed the hope that, as 
the result of the visit to Sheffield of the Lord Mayor and 
Sheriffs of London, the companies with which they are 
associated would send them some handsome contributions. 
The draft scheme was sag and the resolution was 
passed praying the Privy Council not to sanction the 
application of the Leeds College to be designated the 

ictoria University of Yorkshire, but only the Victoria 
University of 


The Carbrook Forge and Rolling Mills.—On Tuesda 
the Carbrook forge and aoling mills and the Killamars 
forge mills were by order of the Court of Chancery sub- 
mitted to auction. As to one lot there was no purchaser ; 
but for the Carbrook property 71007. was obtained ; the 
Killamarsh mills was not sold. 


Iron and Steel.—The opinion is being ~e in many 
quarters that business is on the move, although the im- 
provement is not very pronounced. Swedish merchants 
are selling more. Stocks in the hands of consumers have 
been allowed to get very low, and the time has come when 
they must be repleni Those in the possession of 
merchants are by no means heavy, and any considerable 
increase in the demand would affect prices at once. There 
is a steady business being done by some of the leadin 
Bessemer and Siemens steel firms. In the crucible stee 
branch there is a good deal of complaining, and generally 
the output is being severely restricted. 


The South Yorkshire Coal Trade.—Many branches of 
the coal trade are just now passing through the quietest 
season of the year. The demand for house coal is.at a 
low ebb, and in consequence some pits are being closed 
and others are working only two or three days a week. The 
steam-coal collieries are much better employed, and a 
heavy tonnage is still going to the North-Eastern ports, 
On account of the closing of so many mills in Lancashire, 
there is some difficulty in disposing of all the common 
coal raised. The coke trade keeps up fairly well, although 
there is not the pressure for deliveries there was. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. —- Yesterday the weekly 
market here was only very moderately attended, and 
business was slack, but there was no pressure to sell, 
All gy of Cleveland pig were scarce and difficult 
to obtain for early delivery. The output was re- 
ported to be well taken = as quickly as it was 
made, and, as a natural result, quntinenee took a firm 
stand. At the same time, however, the market opened 
weak, and merchants sold a few small lots at prices 
below what have recently ruled. On the other hand, 
makers, none of whom have any stock of Cleveland pig to 
speak of, were inclined to hold off in cases where they 
could not make terms which suited them. Towards the 
close No. 3 g.m.b Cleveland was firm at 46s. 6d. f.o.b.; 
No. 1 was 48s. 6d.; and No. 4 foundry, 46s, 3d.; 
whereas in the early part of the day sales were 
recorded by merchants at 14d. below these rates. 
The lower qualities were steady and firm at the same 
rates as ruled last week, grey forge yp, 45s. 3d. ; 
motiled, 44s. 9d.; and white, 44s. 3d. East Coast hema- 
tite pig was in only veer moderate request, the slackness 
in demand for shipbuilding material being the principal 
cause thereof. Notwithstanding the recent reduction in 
output, it was stated that difficulty was experienced in 
finding a market for the whole of the production, For 
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early delivery of Nos. 1, 2, and 3 the pricé was put at 
56s. 6d., whilst No. 1 was 56s. 9d., and No. 4 forge 


53s. 6d. Spanish ore showed rather a downward ten- 
dency, and 50 per cent. rubio could easily be bought at 
15s. 9d. ex-ship Tees. Middlesbrough warrants opened 


very dull at 46s. 1d., but improved by the close to 
46s. 44d. cash buyers. 


Manufactvred Iron and Steel.—Most departments of 
the manufactured iron and steel trades, are in a very un- 
satisfactory state, orders being scarce, and prices, though 
not quotably altered, showing a decided downward ten- 
dency. Makers are reluctant to admit the probability of a 
reduction in rates, though at the same time most of them 
would undoubtedly make concessions to secure contracts. 
The only branch really actively employed is the steel- 
rail trade, and it.is in about as flourishing a condition 
asit ever has been in the history of the trade. Not 
only are producers well off for work, but inquiries on a 
good scale cuntinue to be made. Common iron bars are 
quoted 6/. 10s.; best bars, 6/. 15s.; iron ship-plates, 
6i. 15s.; iron ship-angles, 6/. 7s. 6d. ; sheets (singles), 
81. ; sheets (doubles), 8/. 10s. ; steel ship-plates, 5/. 15s. ; 
steel ship-angles, 5/. 10s. ; steel boiler-plates, 7/. 5s. ; basic 
steel bars, 6/. 15s. ; and heavy steel rails, 5/. 10s.—all less 
the usual 24 per cent. discount, except rails, which are net 
cash at works. 

Coal and Coke.—Fuel does not alter much in price. A 
steady demand for gas coal continues, and quotations 
range from 8s. 6d. to 8s. 9d. f.o.b., according to quality. 
There is an abundant supply of bunker coal, and prices 
are somewhat weak. Coking coal is steady. con- 
sumption of coke keeps very heavy, but there is plenty 
offering, and quotations are somewhat weak. At the 
same time most sellers adhere to 16s. for average blast- 
furnace qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The market for large steam-coal has continued 
firm. The best large has made 15s. to 15s. 6d. per ton, 
while secondary qualities have brought 13s. 6d. to 14s. 6d. 
per ton. In the house-coal trade the demand has been 
somewhat inactive; No. 3 Rhondda large has made 
14s. 6d. per ton. Coke has also shown little activity. 
Foundry qualities have brought 20s. to 20s. 6d., and fur- 
nace ditto 17s. 6d. to 18s. per ton. As regards iron 
ore, Rubio has been quoted at 14s. 6d. to 14s. 9d. per 
ton; Tafna at 15s. 3d. to 15s. 6d. per ton; and Almeria 
at 14s. 9d. per ton. 


Coalin the West.—The output of coal in Gloucester- 
shire last year was 1,527,745 tons. The production of 
Somersetshire was 962,549 tons. 


Port Talbot.—It having been found impossible for the 
Port Talbot Graving Dock and Shipbuilding Company, 
Limited, to continue its operations, it has been decided 
to transfer its undertaking, property and assets, to a new 
company bearing the same name and to have the same 
nominal capital. 

Cardiff T’ramways.—Messrs. Clarke and Davey, borough 
auditors for Cardiff, have informed the Tramways Com- 
mittee of the Cardiff Town Council that the Cardiff Cor- 
poration tramways yielded in 1902-3 a profit of 9544J., 
after providing for working expenses, interest, and sink- 
ing fund. 

Rhymney Iron Company, Limited.—Sir H. W. Tylor 
presided at the sixty-seventh annual general meeting of 
this company in London. In moving the adoption of 
the director’s report, the chairman expressed his regret 
that the dividend had had to be reduced. The directors 
recommended that out of 42,000/. undivided, a further 
15,0002. should be placed to the reserve for sinking new 
pits, making that reserve 115,000/., and that a final divi- 
dend at the rate of 24 per cent. should be paid, leaving 
22751. to be carried forward. The dividend had been 
reduced from 5 per cent. to 34 per cent. The cause of 
the decrease Seckeden profits on steam coal. It was not 
intended to compete in prices, as by courage and patience 
a better price might be obtained. A strike of the men 
at the house-coal collieries, which commenced in 1901 in 
consequence of their demand for increased remuneration, 
had at length concluded. The report was adopted. 


South Wales Coal and Iron.—The shipments of coal for 
the six on ae Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly—in June were :— 
Foreign, 1,448,445 tons; coastwise, 343,725 tons; total, 
1,792,170 tons, ‘The shipments of iron and steel from the 
six ports in June were 18,873 tons; of coke, 6245 tons; 
and of patent fuel, 99,089 tons. The shipments of coal 
from the six ports in the half-year ending June 30 this 
year were :—Cardiff, 8,324,678 tons ; Newport, 1,852,817 
tons ; Swansea, 1,060,524 tons ; Port Talbot, 359,581 tons; 
Neath, 150,955 tons ; and Llanelly, 133,448 tons; making 
an te of 11,982,003 tons. The exports of iron and 
steel to June 30 this year were :—Cardiff, 36,381 tons ; 
Newport, 16,097 tons; Swansea, 7609 tons; and Port 
Talbot, Neath, and Llanelly, nil; making an aggregate 
of 60,087 tons. The exports of coke were :—Cardiff, 27,192 
tons; Newport, 5769 tons; Swansea, 6101 tons; Port 
Talbot, 8431 tons ; and Neath and Llanelly, nil ; makin, 
an te of 47,493 tons. The exports of patent fue 
were se Cardiff, 166,892 tons; Newport, 20,345 tons; 
Swansea, 220,813 tons; Port Talbot, 49,629 tons; and 
Neath and Llanelly, nil; making an aggregate of 457,679 
tons. 








Pic in Germany.—The production of pig in Germany 
in May was 858,311 tons, as compared with 710,420 tons 
in May, 1902. The aggregate output in the first five 
months of this year was 4,042,730 tons, as compared with 
3,318,703 tons in the corresponding period of 1902, 





MISCELLANEA. 


Tue Merchant Venturers’ Technical College at Bristol 
is to be greatly enlarged by new workshops and labora- 
tories, increasing the t floor area by 12,000 ft. The 
8 now available for the mechanical laboratory will 
thus be more than doubled, whilst the electrical engi- 
neering laboratory will be en d toa nearly equal 
degree. The hydraulic laboratory will be much increased 
in size, and an entirely new physical laboratory will be 
arranged for. 

Apparently the private owners of railway rolling-stock 
have no intention of complying with the very reasonable 
requirements of the railway companies as to the recon- 
struction of their wagons, by which it is hoped to entirely 
abolish the antiquated dead-buffer type before 1910. The 
peers can, however, in this rely on the support 
of the public, and probably of Parliament, if the existing 
law is insufficient to compel the private owners of im- 
proper rolling-stock to effect the requisite reforms. 


Mr. T. Taylor, of 19, Sweeting-street, Liverpool, has 
sent us a copy of his scales for the conversion of British 
in metric measures and the reverse. The scales are 
printed on a strip of ‘‘ linen-backed ” paper, which is 
arranged to fold up. The total length is 40in. The 
arrangement enables tons, hundredweights, or quarters 
to be converted into apnnaees at a glance and with 
great accuracy, whilst other scales provide in a similar 
way for the interconversion of the two systems of lineal 
measures. 


We have received particulars of the arrangements made 
for the annual award of the gold medal established in 
honour of Mr. John Fritz, the famous American steel 
maker. The committee of award is constituted by six- 
teen members, appointéd in equal shares by the American 
Society of Civil Engineers, the American Institute of 
Mining Engineers, the American Society of Mechanical 
Engineers, and the American Institute of Electrical 
Engineers. The medal is to awarded annually for 
notable scientific or industrial achievement, and there 
is no restriction as to the nationality or sex of the 
recipient. 

Some time ago we drew attention to the capital cata- 
logue of their excellent mathematical library published 
4 the Public Libraries Committee of Newcastle-on-Tyne. 

e have now received a copy of a new catalogue of ‘‘books 
on the useful arts,” issued by the same authority and com- 

iled by Mr. Basil Anderton, B.A., the public librarian. 

he different volumes are catalogued both under the 
authors’ names, and are also listed in a classified subject- 
matter index. In this latter the same volume may appear 
in a number of different classes when they deal with more 
than one subdivision of the industry. The total number 
of volumes catalogued appears to be about 4000, 


We have received from the Education Office a copy of 
the new regulations for evening schools, technical in- 
stitutes, and schools of arts. We note that considerable 
latitude is allowed the managers of schools in arranging 
for courses of study, and we are also glad to observe that 
students wishing to take such courses will be required to 
have an adequate preparatory knowledge. It is impos- 
sible for a student to really benefit by taking one of the 
higher courses in science, for example, unless he has a 
fair knowledge of mathematics at the outset. Without 
this, such a student not only fails to profit properly him- 
self, but retards the work of the class as a aan, 


A new bearing-metal alloy, for which high claims as a 
railway-axle bearing are made, is described in a paper by 
Mr. G. H. Clamer, published in a recent issue of the 
Journal of the Franklin Institute. Jt consists of 64 parts 
copper, 5 parts tin, 30 parts lead, and 1 part nickel. 
The metal is stated to cast well, and is easily machined. 
Owing to its high content of lead it wears very e+ 
even when the pressures on the journal are high. The 
weight worn away in the case of a brass for a journal 
3? in. in diameter by 34 in. long, run at 525. revolutions 
per minute, and loaded to 1000 lb. per square inch, is 
said to be: but .0130 grammes in 100,000 revolutions. The 
lubrication was effected by ‘“‘Galena” coach oil, fed by 
a pad of cotton waste. The rise of temperature under 
test was 44 deg. Fahr. Under thesame conditions a gun- 
metal alloy consisting of 85.76 parts copper and 14.90 

ts tin wore mag { grammes; one of 90.67 copper and 
.45 per cent. tin, .1768 grammes, 

In dealing with slowly-moving mechanism, it is easy to 
determine by observation the exact motion of the dif- 
ferent elements constituting the machine. At high 
speeds this is less.easy, and where cams are made use of 
for actuating certain parts, it is impossible to find out 
what happens at high speeds from observations made at 
low ones, since the inertia effects only become of import- 
ance when the speed is great. A method of ob- 
serving the motions of rapidly-moving parts, such as, 
for instance, the opening and closing of the exhaust valve 
motion of a high-speed petrol motor was described by 
Professor Hospitalier at a recent meeting of the Paris 
Society of Civil ineers. In principle the plan consists 
in illuminating the valve motion in question by flashes of 
intermittent light. If these es occur regularly at every 
cycle of the motor the valve will appear quite 
stationary, whilst if the periodicity of the flashes is 
slightly decreased, the motion will sppear to run through 
its complete cycle, but at a very slow speed, and in so 
doing every vibration it makes will be clearly observable. 
An instrument specially designed for researches of the 
kind in question has been constructed for M. Hospitalier 
by MM. Malicet and Blin, of Paris. 


A new railway by the Great Eastern and the Midland 
and Great Northern Joint Committee was opened be- 





tween Yarmouth and Lowestoft on Monday last. ‘The 
new line, which is about nine miles in length, follows the 
coast, sing through Gorleston, Hopton, and Corton. 
The principal engineering feature of the new line is a 
viaduct over Breydon Water, which is a portion of Yar- 
mouth Harbour. This viaduct is 800 ft. long, and was 
built by Messrs. Edward Finch and Co., Limited, of Chep- 
stow, to the designs of Messrs. A. and W. Marriott, 
MM.1I.C.E. In one respect it differs considerably from the 
type of structure commonly erected in Great Britain, as the 
ratio of depth to span in the case of the main openings is 
about.1 to 7. There are three fixed spans of 168 ft. and 
two of 108 ft., and there is also a swing span giving two 
re) sings of 60 ft. clear on each side of the pivot _ 
th the 168-ft. and the 108-ft. girders are 24 ft. deep. 
They are of the riveted single triangulation type, the 
panel length being 13 ft. in the case of the 168-ft. girders, 
and 12 ft. in that of the 108-ft. ones. The depth from 
rail level to the foundation of the piers is 85 ft. These 
iers are founded on piles ranging in different cases 
rom 100 to 130 in number. The movable span is swung 
by a gas-engine. The bridge is a single-track structure, 
the centres of the main girders being 16 ft. 6 in. apart. 
Owing to the reasonable ey — to these main girders 
the bridge is very stiff, the deflection under a train of 
six locomotives, cag tons each, being only § in. ini 
the case of the 168 ft. spans. The whole of the riveting 
in situ was effected by pneumatic hammers. 


Spurred by the success which the citizens of Glasgow 
have achieved in their recent exhibition, Manchester is 
contemplating the possibility of asimilardisplay in the year 
1905. hose who visited the previous exhibition in 1887 
will remember what a full rai interesting collection was 
there on view, and will feel confidence that the people of 
Lancashire are as well able as those of Scotland, not only 
to get together a collection which will be full of interest 
and valuable, alike to the exhibitors and to the public, but 
that also they will be able to make a financial success of 
the ae. The population of Lancashire, with the 
West Riding of Yorkshire, and with Cheshire, Stafford- 
shire, and Derbyshire, which are all within easy distance 
of Manchester, is about 10,000,000, or nearly one-quarter 
the entire population of the British Isles. As a basis of 
comparison, we may mention that London, with the 
counties of Middlesex, Kent, Surrey, and Essex, only con- 
tains about 8,000,000 inhabitants, while the whole of Scot- 
land has only 4,500,000. Itis proposed that the Exhibi- 
tion shall comprise all that.is best in industries, arts, and 
sciences, both home, colonial, and foreign. Special im- 
portance will be given to the products of the district, and 
to imported articles which are required and u there. 
In the matter of fine arts, Manchester, may be expected 
to make a great display, for its merchant princes have 
always been generous patrons of the arts, and within a 
few miles of Manchester there are to be found a large 
number of splendid collectionsof — and sculptures. 
The matter is to be laid before the town’s meeting, and 
the opinion of the citizens is there to be taken as to 
whether the Exhibition shall be held or not. 


In a paper read before the American Foundrymen’s 
Association, Dr. R. Moldenke gave some figures showing 
the importance of the malleable cast-iron trade in 
America. He states that the output of malleable castings 
there is now over 650,000 tons per annum, one-half of the 
total being used in building railway-cars, though for 
couplers steel castings are now preferred. The tensile 
strength of the metal should be, he states, between 
42,000 lb. and 47,0001b. per square inch. It is not advisable 
to use castings showing a greater ange than 54,000 1b. 
per square inch, as they tend to be brittle, and where 
such high tensile strengths are required, steel castings are 
better. The elongation should from 2.5 to 5.5 per 
cent. in 2in., being smaller the thicker the piece. In 
transverse tests a bar 1 in. square on supports 12 in. apart 
should deflect at least 14 in. before rupture. At times, 
with very soft iron, the deflection may be as much as 
2k in.; but metal yielding this figure cannot be reproduced 
with certainty. The original casting from which the 
malleable iron is made has all its carbon combined, and 
the contraction is as much as } in. per foot. The 
annealing process expels the carbon from its state 
of combination; but this carbon — not as crys- 
talline graphite, as in grey cast iron, but as an amorphous 
black powder. Some of it is further actually removed 
from the surface of the iron to a depth which ranges from 
0to}in. In former days, when charcoal iron was used, 
the carbon content was about 4 per cent.; but at present, 
with coke irons and steel additions, it may run as low 
as 2.75 per cent. before trouble arises in annealing. 
It is. absolutely necessary that the unannealed cast- 
ing is quite free from graphite. The sulphur should 
not exceed .05 - cent., though in common work it 
may run to double this ~ ig Phosphorus should not 
exceed .225 per cent., and manganese not more than 
.40 per cent. The important point is to get the right 
proportion of silicon. For heavy castings it should 
not exceed 0.45 per cent., whilst for ordinary work it 
may be .65 per cent., and in the case of very light 
castings it may rise to 1} per cent. without causing 
trouble. Dr. Moldenke states that American practice in 
malleable castings differs in some respects from European. 
In Europe the object aimed at is the removal of the 
whole of the carbon, leaving what may be termed a 
‘wrought-iron casting.” In America the object aimed 
at is the conversion rather than’ the removal of the 
carbon. The open-hearth furnace is there coming into use 
for melting the metal, the fuel ratio being then 1 ton of 
coal to 6 tons of iron.- Up till recently the reverberatory 
furnace has been mainly employed in the States, the fuel 
ratio being then often only 1 to 2. Some of the largest 
American works turn out tons of malleable castings 


per day. 
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INDUSTRIAL NOTES. 


Tue fifteenth annual report on strikes and lock-outs 
in the United Kingdom, just issued, states that labour 
disputes were fewer in 1902 than in the preceding 
year, but they affected a greater number of workpeople 
than in any of the rete, “en five years ; yet, in spite 
of that fact, the time lost was less than in 1901, and 
was below the average of the last five years. This is 
regarded as the best single test of the importance of 
labour disputes—their duration and the aggregate 
time lost by the cessation of work. 

There were recorded in the year 442 new disputes, 
involving an aggregate of 260,000 workpeople, being 
about 2.9 per cent. of the industrial population of the 
United Kingdom. The aggregate duration of the dis- 
putes, old and new, in 1902 amounted in time lost to 
nearly 3,500,000 working days, about three-fourths of 
which were accounted for by disputes in the mining 
and quarrying industries. It is pointed out that 
although in the aggregate the time lost seems large, it 
only amounts to lo than half-a-day per head of the 
working population in the entire year. The net re- 
sults of the disputes in 1902 were distinctly in favour 
of the employers, omitting those which took place 
between different sections of the workers, in which the 
employers were only indirectly affected. The number 
of stoppages settled by arbitration or conciliation was 
only 29 out of the 442, the bulk of the disputes being 
ultimately settled by the parties themselves or their 
representatives. But a large number of stoppages 
were prevented by conciliation or arbitration. For 
example, it is known that 678 cases were so dealt with 
in the year, in only nine of which was there any 
cessation of work. 

A summary of the disputes in each month of the 
year is given in the felour Gazette, but further de- 
tails, and the net results for the whole year, are 
embodied in the annual reports. Many labour disputes 
only affect a small number of workpeople, and are of 
short duration. Those involving less than ten persons, 
or lasting less than one day, are not given in detail, 
unless the aggregate exceeds 100 days of lost time. 
There are other exclusions, but the final results are 
to be found in the annual reports if of sufficient im- 
portance. In the textile and some of the clothing 
trades there are stoppages of a few hours, until the 
officials of the union and the employers can be con- 
sulted upon the matters involved. The figures deal- 
ing with these are curious. The final effect is to exclude 
details in no less than 326 disputes, or 74 per cent. of 
the total, leaving only 16 per cent. of greater import- 
ance. Of the total, 116 disputes were responsible for 
83 ra cent. of the aggregate duration of all the strikes 
and lock-outs of 1902. The effect is shown in the fol- 
lowing table :— 





Disputes Beginning in 1902. 


Detailed in 











Tables. Omitted. , Totals. 

Total number of disputes a 116 326 | 442 
Numberof workpeople affect ec 

directly .. - os ee 87,420 29,404 116,824 
Number of workpeople affected 

indirectly on os ee 129,498 10,345 139,843 
Aggregate affected 216,918 39,749 | 256,667 
Aggregate time lost—days 2,965,137 | 608,753 | 8,573,800 


It will be seen from the above that the number of 
persons indirectly affected by labour disputes in 1902 
is greater than those directly affected, a fact which 
ought to have weight with those who are responsible 
for the disputes. It is not always thus ; indeed, the 
year 1902 was an exception as compared with the pre- 
vious four years. 

The following comparative table shows the number 
of disputes and other oarticulars for the last five 
years :— 


Number of Workpeople 











Number ~ Tou Ty Aggregate 

ot Fresh Affected hg _ ae Disputes Time t 

Years, Disputes ‘ in Working 
in each - Days in 

Year. 7 each Year. 

Directly. Indirectly. | Total. 

1898 711 200,769 63,138 253,907 | 15,289,473 
1899 719 138,058 42,150 180,217 2,516,416 
1900 648 =| «(135,145 53,393 188,538 3,152,604 
1901 642 =| «111,437 68,109 179,546 4,142,287 
1902 442 | 116,824 139,843 256,667 3,479,265 





It will be seen that a large number are indirectly 
affected each year who are in no way personally con- 
cerned in the disputes. For example, the strike of 
16,000 pit-lads in 1902 threw out of work some 85,000 
men. Miners and quarrymen head the list in the 


numbers involved ; then follow the engineering, ship- 
building, and metal trades groups, and the textile, 
building, and transport groups. The proportions of 
the first are from 21 to 22.3 per cent. —average for five 
years, 14.1 per cent., as compared with the general 
average of 2.4 per cent. 





The chief disputes were about wages, either for an in- 
crease or in opposition to a decrease ; a few strikes were 
for a reduction in the hours of labour, but only a few. 
Disputes as to the employment of particular persons, 
either on lines of demarcation of work, against non- 
union men, &c., were far more numerous than they 
should be ; for working arrangements, trade rules, or 
by-laws, &., there were many. The latter were far 
larger in the last four years than in 1898; but this 
arose from the greater number of working arrange- 
ments made in the interval, all of which tend to lessen 
disputes in the future rather than to increase them. 
On the whole, the record is indicative of peaceful re- 
lations. 





A serious crisis seems to have arisen in the printing 
trade, which many fear may result in an active antago- 
nism, possibly ending in a strike or even a lock-out. 
The statement of the case by the Secretary of the 
Master Printers and Allied Trades Association would 
seem to show that the compositors generally, in public 
irr, 3 assembled, threw overboard the arrangement 
made by their representatives to submit certain un- 
settled questions to a joint committee for settlement 
by conciliation, or, failing an agreement, to arbitration. 

he statement so far is made on the part of the em- 
ployers, the workmen’s view of the case not being as 
ae made public. Possibly the reply may throw some 
ight upon the questions at issue, and show cause for 
the attitude of the men. It is significantly said that 
the course adopted would be condemned in any private 
employer had he taken such a course as regards 
conciliation and arbitration, as in the dispute at the 
Penrhyn quarries. Working men ought to be very 
careful in their conduct as regards peaceful means of 
settling labour disputes. If they refuse conciliation 
and arbitration, how can they condemn employers who 
also refuse those methods? As to the matters in 
dispute, no opinion is here expressed. But for the 
great body of the members to reject the proposals, 
engagements, or assents of their representatives, is a 
grave matter. In a public meeting no one is really 
responsible. The responsibility after all will rest with 
the executive, the council, and the officials. If they 
are to be held responsible, their mature advice ought 
to be followed. It is to be hoped, however, that the 
dispute is of a temporary character, and that a modus 
vivendi will be found, so as to avert a stoppage of work 
in the printing and allied trades. 





The monthly report of the Ironfounders’ Society in- 
dicates a continued improvement in trade, though the 
figures given are ss as satisfactory as they should 
be. Reasons are given for this. The increase on dona- 
tion benefit was entirely due to race holidays on the 
Tyne and adjacent districts. The total number on the 
funds was 2676, as compared with 2412 last month— 
increase, 264; of these, 246 were in the districts above 
named. Of the total, 978 were on donation benefit—in- 
crease, 223; on sick benefit, 460—increase, 16; on super- 
annuation allowance, 1091—decrease, 8; on the other 


—| trade funds, 146—increase, 34; ondispute benefit, 1— 


decrease 5. The total cost of all benefits was 847/. 
ls. 10d. weekly, or about 11d. per member per week. 
The aggregate balance in hand was 102,562/. 7s. 1d.— 
increase in the month, 706/. 8s. 5d.; since a year ago, 
35531. 1238, 8d. The returns relating to the state of 
trade show various changes, but, on the whole, are 
favourable. There are fewer branches reporting em- 
ployment to be very good, but a larger increase of 
those reporting trade to be good. On the other hand, 
there is a decrease in the number reporting trade as bad ; 
consequently, on the whole, the changed conditions are 
for the better. The report naturally refers to the elec- 
toral contest of one of the members of the union in 
the Barnard Castle Division of Durham, where he 
stands as the selected candidate of the Labour Repre- 
sentation Committee, as well as the nominee of the 
lronfounders’ Union. Reference is also made to the 
pro 1 to create a body similar to the American 
Yivic Federation, the object of which body is to avert 
strikes and lock-outs by means of conciliation, arbi- 
tration, or mutual negotiation—a proposal advocated 
by the Mosely Commission. 





The London Trades and Labour Gazette for the 
current month is naturally jubilant over the German 
Socialist successes at the polls. These were especially 
notable in Saxony and Berlin. At Essen, where 
the German Emperor lectured the workmen some time 
ago, the Socialist vote went up from 4400 in 1898 to 

,000 in 1903. The issues at the elections were 
various, and curious combinations arose. Socialism 
and Protection combined in some instances, in others 
the reverse. One outcome is that the Radicals and 
Free Traders were beaten badly. But ‘‘industrialism,” 
as some call the Socialist movement, seems to have 
been thrown into the background. The movement is 
political rather than industrial, whatever may come 
out of it in the end. In the series of notes the Liberal 
party is rather severely attacked, as is usual with the 
modern Socialists in this country. But the proposal 
to tax food is condemned in severe terms. The reports 





of meetings of the London and Provincial Trades 
Councils and other similar labour bodies are useful as 
showing the trend of public opinion in the organised 


sections of labour. At the London delegate meeting 
resolutions were passed on the Labour Commission, 
tramways, clauses in public contracts favourable to 
labour, and demanding that all Government con- 
tracts over 100/. should be decided by a Parlia- 
mentary Committee, one half of whom should be 
Labour members. bour representation was dis- 
cussed at several of the provincial trades and labour 
councils, most of whom seem to endorse the policy of 
non-alliance with political parties. At Hull there was 
a proposal not to allow any official or delegate to 
speak in favour of any candidate without the previous 
sanction of the council; but this was scouted and 
lost. The Hull men seem indisposed to barter their 
liberty. 


There seems to be absolute quietude about the 
Labour Commission. No reports have appeared to in- 
dicate life. Meanwhile the provincial aihear councils 
and executives and delegates of trade unions have 
adopted the policy of the London Trades Council and of 
the Parliamentary Committee of the Trades Congress, 
denouncing the composition of the commission, and 
passing resolutions to refrain from giving evidence. If 
evidence be not given, of what value will be any report 
which the Commission may think fit to make? 


A dispute as to wages ina foundry at Hoilan has led 
to the declaration of a lock-out by the manufacturers’ 
union in all the foundries and machine -shops in 
Sweden in which’ the members of the above union 
have an interest. The lock-out affects, in round 
figures, some 15,000 men. 

The continuous labour disputes at Barcelona, and the 
serious uncertainty as to peaceful business even in the 
trades unaffected by the strikes and collisions with the 
police and military, threaten disaster to the entire 
trade of the port. Shipping companies, it is said, are 
on the look-out for another port, where it is hoped 
there will be less disturbance to trade. 


Reports as to the position of the iron trades in the 
Wolverhampton district were not very encouraging 
during last week. The new business given out was 
very inconsiderable compared with the ordinary out- 
put of the district. The transactions recorded by the 
leading merchants were for the most part at prices 
said to leave only the barest margin of profit. Both 
shipping houses and home merchants are shy of long 
contracts, and consumers are content to buy from 
hand to mouth, the bulk bought being for prompt deli- 
very. Quotations for best marked bars remain un- 
changed, at rates nearly two years old now. Un- 
marked bars have fluctuated, and are low in price. 
Makers of galvanised corrugated iron have been buying 
black sheets more freely, but will not give higher 
rates. Steel has been in active demand, but at the 
low rates so long quoted. In the engineering and 
allied trades there is little real change in the situation. 


The aspects of the iron and steel trade in the Bir- 
mingham district, and, indeed, throughout the Mid- 
lands, as the result of the quarterly meeting, were not 
regarded as very satisfactory. It is said that agents 
of Belgium and German firms were to the front 
cutting down prices to very narrow margins of profit. 
The orders given out were comparatively few. The 
demand for bars was limited. In unmarked iron 
local firms could not compete with foreign offers. In 
the engineering and allied trades there has been little 
change ; and the same generally may be said of the 
other iron, steel, and metal-using industries. There 
are variations in degrees of activity—from good and 
full employment to slackess, but few complain of actual 
depression in trade. 


The iron and steel trades in the Lancashire districts 
are reported to be in a rather unsatisfactory condition. 
Small business has been passing through, and the 

rices, though the quotations remain the same, have 
n somewhat uncertain and in some branches weak. 
In the engineering and allied trades the complaint is 
that slackness is again prevalent in some departments. 
But in the electrical engineering branches and in loco- 
motive and railway carriage and wagon building the 
activity is well maintained. Builders of heavy en- 
gines, both steam and gas, are also busy, some heavy 
gas-engines being for export to America. Many of 
the makers of machine-tools complain that orders are 
not coming forward fast enough to replace those run- 
ning out. The outlook in some other branches is not 
regarded as at all satisfactory. The textile-machine- 
making trade is still very quiet in most districts. In 
spite of all the drawbacks, however, there has been a 
decrease in the number of unemployed trade union 
members in Lancashire branches. 





Different sections of labour unions are still trying 
to run and finance the Penrhyn quarrymen’s strike, 
among others, one section, at least, of the co-operators. 
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Some little friction arose between the directors of the 
Crystal Palace Company and the Labour Festival 
Committee as to the proposed gathering at the Palace 
in favour of the quarrymen ; but the difficulty was got 
over, and the directors assented to the meeting. It is 
said that the capital for the Co-operative Slate Geartion 
is coming in, both trade unions and co-operative 
societies ~ yrs The fate of such an under- 
taking will depend upon the selection of official 
managers, for even a slate quarry: cannot be run by 
inexperienced men. 





The advance in the wages of blastfurnacemen in the 
North of England indicates that there is a more active 
demand for pig iron, and that the prices realised have 
been higher than of late. The rise was not much, 
but is encouraging, because it favours the idea that 
trade in this branch of the iron trade is improving. 

The cotton trade in Lancashire is still in a very 
unsatisfactory condition. The decision to run short 
time appears to have been approved by 90 per cent. 
of the firms affected. But reports have come to hand 
which seem to show that the attempt to ‘‘ corner” 
the supplies has partially failed, with the result that 
there was a good ‘‘deal” in raw cotton in last week’s 
market. 





The strike of Welsh miners at Vivian’s Wynydd, 
Newydd, and Pentre collieries, South Wales, ended 
last week, the men having agreed to accept the award 
of the arbitrators which they refused a month ago. 
The strike had lasted twelve months, and cost the 
union 7000/. 





The Council of the Amalgamated Society of Engi- 
neers have had to put their foot down in the Clyde 
district against the insubordination of the district 
committee. That body has been suspended for the 
present, and cannot transact business in the society’s 
name, or with its authority. 





The South Wales steelworkers have suffered a reduc- 
tion in wages of 4 per cent., as from July 1, under the 
sliding-scale audit. This reduction has given rise to a 
resolution in support of an inquiry into the question 
of free imports, ovine regard especially to the effect 
upon the iron and steel industries of Great Britain. 








MANCHESTER STEAM-USERS’ 
ASSOCIATION. 

THE annual meeting of the members of this association 
was held on Tuesday, June 23, at the offices, 9, Mount- 
street, Manchester, the president, Mr. Adam Dugdale 
(Blackburn), in the chair. 

The report of the committee of management, read by 
the secretary, stated that at the close of 1902 the number 
of members was 2060, the number of works 3842, the 
number of boilers enrolled 7544, and the subscrip- 
tions, special service fees, &c., received amounted to 
16,6267. 6s. 1d. The report dealt with the forty-eighth 
year’s practical work of the association, and said it was a 
pleasure to the committee to state that at the close of 
1902 the number of members and works, as well as the 
number of boilers under inspection, was greater than at 
any previous period, and showed an increase for the year 
of 55 members, 295 works, and 481 boilers. The revenue 
for the year was likewise the highest hitherto realised, 
and exceeded that of the previous year by 592/., 356/. 
being for ordinary subscriptions. The surplus on the 
year’s working was 19637. During the year 3000/. was 
invested with the Manchester Corporation, and the total 
investments of the association now stood at 21,167/., while 
cash at bankers and other assets brought the reserve fund 
up to 28,839/., thus showing that the financial condition 
is most satisfactory. During the year 7831 entire exami- 
nations were made, and as the total number of boilers 
under inspection was 7544, this was more than equivalent 
to one entire examination of each boiler enrolled. The 
report went on to say :—‘‘ This is asimple record, but it 
means a great deal. The annual ‘entire’ examination of its 


members’ steam boilers is the costly part of the associa- | 70, 0001 


tion’s work, and is the practical carrying out of its 
fundamental principle for the prevention of steam boiler 
explosions, 7.e., efficient inspection. The members of the 
association enjoy immunity from explosions. No boiler 
under its inspection burst during the -year, and never in 
the association’s history has a single life been lost through 
the explosion of a boiler guaran by itas safe. It has 
abundantly proved the soundness of its principles, and 
demonstrated that there is no mystery attending the 
occurrence of boiler explosions, but that were every boiler 
in the land submitted to careful, efficient, periodical 
inspection, the record of explosions would be practically 
nil ; and yet, outside its membership, there were recorded 
during the year 47 explosions, killing 17 persons and 
injuring 42 others. Of these, 15, killing 6 persons and 
injuring 16 others, may be termed ‘explosions proper,’ 
while the remaining 32, killing 11 persons and injuring 
26 others, may be termed ‘ miscellaneous explosions’—1.¢., 
those arising from steam-pipes, stop-valves, kiers, rag- 
boilers, stills, &c. In addition, five explosions arose from 
the bursting of hot-water boilers, by which one person 
was killed and one injured.” 

The report further statod that the working of the 
Factory Act cannot but be productive of much good in 


an “entire” examination of every boiler is required 


within 14 months; but very many boilers do not come 
under this Act, and the committee are of opinion that if 
similar legislation were applied to them it would be a 
national boon. 

The report added :—‘‘ During the year the amount paid 
as compensation for boiler repairs was 64/, 15s. only. 
This compensation was not on account of the occurrence 
of boiler explosions, but was for minor injuries provided 
for in the association’s guarantee, which its service of 
inspection cannot control—viz., the occurrence of injury 


from boilers a allowed to get short of water, &c. This 
compensation only amounts to the small average sum of 
2d. for each boiler enrolled, and when contrasted with the 


expenditure on the inspection of the boilers, clearly illus- 
trates the contention of the association—that insurance is 
cheap, but inspection is cost'y.” 

he chairman, in moviu;; the adoption of the report, 
said they were not met as a body of shareholders having 
to declare a dividend. All that the members paid in 
subscriptions was used very carefully in the inspection of 
their boilers, added to experiments which were made not 
only for the good of the association, but for the good of 
mankind in general. The report just read was, it would 
be seen, a progressive one. The Factory and Workshops 
Act, 1901, had been in operation for about 18 months, and 
no boiler embraced in the Act was now allowed to be 
worked without a certificate, so that it was probable that 
nearly all the boilers on land were now under some system 
of inspection. | With regard to the question of economy 
in the application of steam, the chairman said that on 
account of having to use steam for other than power 
purposes, no very marked progress had been made as 
regarded increasing pressures, and triple-expansion en- 
gines were therefore comparatively rare. If the engine 
of a factory consumed, say, two-thirds of the steam 
supply, while one-third was used for other purposes, 
saving of, say, 15 per cent., due to replecing compound 
- 3 triple-expansion engines, resulted in a general savin 
of only 9 per cent., which had nearly always to be pai 
for by increased first cost, and by such complications as 
reducing valves, &c. ; for most heating and boiling appli- 
ances were still being built for low pressures. A subject 
to which attention might be use ully directed by the 
engineers of large factories was the utilisation of the heat 
which was at present wasted, for then the exact efficiency 
of the engine or boilers was of minor importance. Thus 
economisers or air-heaters collected what heat they could 
from the waste gases, and in some works engines were 
made to exhaust into _ against a considerable pressure, 
this exhaust steam being utilised for boiling purposes. 
The waste hot water was passed through feed-heaters, and 
left the works only a few degrees hotter than it was taken 
in. Such works consumed practically little more’ fuel 
than was required to make up the loss due to radiation ; 
and though the principle could not be carried through in 
all works, it was one which should not be lost sight of by 
the members of the association. 

In order to obtain a better insight into the efficiency of 
boilers heated by steam, the association had, the chairman 
said, just voted a sum of money to be given to the National 
Physical Laboratory for the purpose of investigating the 
specific heat of superheated steam. The results of the 
experiments would be communicated to the members of 
the association as soon as they were known. 

Mr. Charles Heaton a 
the motion, which was put to the meeting and carried. 
Upon the motion of Mr. Councillor Wadsworth 
(Halifax), seconded by Mr. Evans (Manchester), the 
thanks of the association were presented to the committee 
for their past services, and they were re-appointed for the 
ensuing year. 

A vote of thanks to the chairman concluded the 
proceedings. 


vice-president, seconded 








BELFAST HARBOUR AND ITS 
DEVELOPMENT.* 


By G. F. L. Gires, M. Inst. C.E., Engineer to the 
Belfast Harbour Commissioners. 

Be.LFrast HARBourR is situated at the south-west end, 
and about seven miles from the seaward entrance, of 
Belfast Lough, and is approached by a channel about 
four miles long, dredged through the intervening sand- 
banks and slob-lands, with a width of 300 ft. between the 
bottoms of the slopes, and a depth of 20 ft. at low water. 
This channel was completed in the year 1891 at a cost of 


0, \° 

The harbour may at present be defined as lying between 
Queen’s Bridge, over the River Lagan and the Twin 
Islands (although the Harbour Commissioners exercise 
conservancy rights over the whole extent of the tidal 
range as far as the first lock of the Lagan Navigation 
Company’s Canal, 24 miles above the Queen’s Bridge), 
and consists of docks and quays which have been opened 
since the year 1848, and give a total quayage of 23,040 
lineal feet. 

The most important of these quays is the Donegall 
Quay, which extends from the Gi Bridge north- 
wards for a distance of 3218 ft., and is almost exclusively 
used for cross-channel traffic. This quay has a depth at 
ordinary low water of 16 ft., and was reconstructed in 
concrete, with granite ashlar facework, between the years 
1879 and 1886, from the designs and under the super- 
vision of Mr. T. R. Salmond. The total cost of this quay, 
including sheds, tramways, &c., was 124,745/., or 39/. 12s. 
per lineal foot. 

Following the course of the river northward, and ex- 
tending for a length of 2090 ft. beyond the Donegall 
Quay—of which it is, in fact, an extension—lies the 


* Paper read before the Institution of Naval Archi- 





Albert Quay, which was built of timber, between the 
years 1872 and 1875, at a cost of 49,500/., or about 24/. 14s. 
per lineal foot. It is principally used for coal and iron 
pr bag large quantities of coal are stacked along the back 
of the quay. f 

. Clarendon Dock.—Opening into the River Lagan from 
the Donegall Quay is the entrance to the Clarendon Dock, 
which is spanned by a double-road swing bridge, built in 
1882 at a cost of 17,000/.; the bridge itself cost 4500/., and 
its foundations 12,5007. The dock, which lies at the back, 
or westward, of the two quays, has an area of 4 acres. 
It was built between 1847 and 1850, and is now princi- 
pally used for small coasting vessels, the depth of water 
being limited to about 10 ft. at low water, which, how- 
ever, at the time the dock was constructed was ampl 
sufficient for the class of vessels then using the port. Lead- 
ing out of the west side of the dock are two small dry 
docks, one of which was constructed in 1800, and the 
other in 1826 ; they are now somewhat out of date, but 
are still extensively used by small vessels, In the imme- 
diate vicinity are situated the harbour workshops and 
stores, which include fitters’, smiths’, and carpenters’ 
shops, as well as a slipway for the repair of barges, &c. 
On the Donegall Quay, to the northward of the goods 
sheds, is a fixed crane, having a lifting capacity of 25 tons, 
It was erected in 1888 at a cost of 1692/., and is capable 
of being worked either by steam or manual power at a 
radius of 36 ft. 

York Dock and York Branch Dock.—A little further to 
the north lies the York Branch Dock of 3? acres, former! 
called Princes Dock, and at a still earlier period Dunbar’s 
Dock, which was purchased in 1843, and is the oldest 
dock in existence in Belfast. ‘The entrance to it from the 
River Lagan has lately been closed, in order to allow of 
an extension of Donegall Quay; and the dock is now 
connected northwards with the Spencer Basin through 
the York Dock. The York Desk. wan commenced in 
1889, and an extension of the dock was opened by H.R.H. 
the Duke of York in 1897. It is constructed of rubble 
masonry faced with granite ashlar ; is a little over 10 acres 
in extent ; has a depth of water of 26 ft. at low water, 
which is sufficient to allow any vessel likely to visit this 
port for some years hence to hie afloat at dead low-water ; 
and, together with the large and commodious goods sheds 
on both sides of the dock, cost 196,7507. 

Spencer Basin.—The York Dock communicates with 
the Spencer Basin, which has a depth of water of about 
15 ft. to 20 ft. at low water, and is principally used by 
vessels in the timber trade. The basin is 7 acres in extent, 
and was built between 1864 and 1871, by Mr. Lizars, the 
then engineer to the Belfast Harbour Commissioners, 
Both this and the Dufferin Dock, opening out of it, are of 
rubble work faced with random rubble, and together cost 
about 155,000/. 

Dufferin Dock.—The Dufferin Dock, of 3} acres area, is 
a floating basin with 25 ft. depth of water, which is used 
largely by the timber and grain trades ; it was opened in 

71. 


Victoria Channel.—Beyond Messrs. Workman, Clark, 
and Co.’s shipyard the harbour proper terminates north- 
wards in what is known as the second cut of the Victoria 
Channel, a length of about half a mile between the West 
and East Twin Islands, which was completed in 1849, and 
diverted the river bed from a tortuous channel into one 
going perfectly straight to the commencement of Belfast 

ugh. 

Alexandra Graving Dock.—The Alexandra Graving 
Dock was until quite recently reckoned the largest dry 
dock in existence ; it is 830 ft. long, 92 ft. wide at coping 
level, and 50 ft. wide on the floor, with a depth of water 
over the sill of 25 ft. at ordinary high-water level. It 
was opened by the late Prince Albert Victor in 1889, 
The work is executed in concrete, faced with con- 
crete of finer quality; the entrances and coping are of 
granite. The cost of the dock alone was 98 4480. and, 
including the Alexandra and Victoria wharves, &c., the 
total cost was about 150,000/. The engines, pumps, and 
machinery for pumping the water from the dock were so 
—— that 10,000,000 gallons of water, the contents 
of the dock, can be discharged into the entrance basin 
within two hours and a half. The engines are two pairs 
of horizontal «go non-condensing, of 500 horse- 
power combined, having their cylinders placed at right 
angles, each pair acting direct on one crankshaft, with 
sweep cranks, for working with a steam pressure of 80 Ib. 
per square inch. The high-pressure cylinders are 20 in., 
and the low-pressure 31 in. in diameter, the stroke in 
both being 24in. At the bottom of the two pump-wells 
are fixed two cast-iron centrifugal pumps, with runners 
7 ft. in diameter secured to the vertical pump-shaft. The 
engines are so designed that either or both pumps may be 
worked at the same time. The dock is supplied with 
every convenience for the economical and rapid repair of 
vessels lying in it, and can be divided transversely by 
ship-shaped caissons into three different lengths of 300 ft., 
200 ft., and 300 ft. The caissons cost about 4830/. each, 
for the entrance 80 ft. wide, the coping being 31 ft. above 
the dock sill. There are several wharves and jetties in 
connection with the dock, and on the Alexandra Wharf 
is a 100-ton derrick crane, alongside of which the quay 
has a depth of 24 ft. at ordinary low-water level. 

_ 100-Ton Derrick Crane, Alexandra Wharf.—This crane 
is capable of lifting loads of 100 tons at a radius of 50 ft. ; 
80 tons at a radius of 60 ft. ; and 60 tons at a radius of 
70 ft. It is used for the shipment of heavy machinery 
and boilers, and for masting ; and is one of the finest and 
largest derrick cranes in the United Kingdom. e 
— for the crane cost 7596/., and the crane itself 


Victoria Wharf.—Further southward is the South 
Shipbuilding Yard of Messrs. Workman, Clark, and 
Co., Limited, and the Victoria Wharf, a timber structure 








the case of steam boilers coming within its scope, since 
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famous vessels, amongst others the Oceanic, Cedric, and 


Celtic, of 21,000 tons; and at the present time there is a 


vessel on one of the slips of over 23,000 tons capacity. 
Abercorn Basin and Hamilton Graving Dock.—Con- 
tinuing southward alongside the workshops of Messrs. 


Harland and Wolff, Limited, the South Slips of this firm | 
are reached, and then the Abercern Basin, which was, 


Tut FATHOM LINES ARLE INDICATED BY FIGURES 


vessels lying alongside whilst being fitted out: No. 1 | used for the fitting out of vessels, while the South Quay 
jetty, 350 ft. long, built in 1844, cost 67387. No. 2 jetty, | is exclusively used for coals. Close to the south-east 


h 
317 ft. long, built in 1885, cost 54357. For the purposes of | corner of the basin is the electric generating station, 


masting large vessels, or placing boilers and heavy machi- | which supplies the power for 


] eating the harbour gene- 
nery on board, a large pair of masting shears, capable of 


} ‘ b rally, with 180 lamps of 1500 candle-power each. 
lifting 60 tons, was erected in 1870 on the eastern side of | Queen’ 


: : 's Quay.—South of the Abercorn Basin, and be- 
the basin, at a cost of 20007. Leading out of the Abercorn | tween this and the Queen’s Bridge, is situated the Queen’s 
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Quay, which was reconstructed between 1875 and 1877, 
at a cost of 63,000/., or about 29/7. 3s. per lineal foot. It 
has a frontage of 2150 ft. and a depth of water of about 
15 ft. at ordinary low-water level. It is used principally 
for the coal and iron trades, and is provided with a large 
number of 2-ton locomotive steam-sranes, and one loco- 
motive steam-crane capable of lifting 7 tons, with a radius 
of 30 ft. to 45 ft., constructed in 1895, at a cost of 1695. 

Between the Queen’s Quay on the east side and the 
Donegall Quay on the west side, the river is traversed by 
two steam-ferries, one placed near the Abercorn Basin, 
and the other opposite the terminus of the Belfast and 
County Down Railway. Four steamboats constantly ply 
at these ferries, and greatly facilitate passenger tratfic 
between the two sides of the river; the latest was built 
in 1899, at a cost of 1200/., to carry 165 ngers. 

Musgrave Channel.—Branching out from the New Vic- 
toria Channel, at the north end of the East Twin Island, 
lies the Musgrave Channel, which is just on the 1 of 
completion. This channel extends in a southerly direc 
tion in a line parallel with the Victoria Channel for a dis- 
tance of over 14 miles, and is 300 ft. wide in its narrowest 
part, and 17 ft. deep at ordinary low-water level. The 
excavations from this channel were all utilised in the 
reclamation of a large expanse of slob-lands lying between 
the west bank of the channel and the East Twin Island, 
comprising an area of over 100 acres. the east side of 
the channel, further south, the dredgings are still being 
utilised for the reclamation of slob-lands, and a further 
area of about 70 acres is in course of reclamation 
thereby. At the southernmost end of the channel three 
wharves have been constructed of timber, and the bed 
of the channel has been deepened to 26 ft. at low-water 
alongside the northernmost wharf, and will be deepened 
to 24 ft. at low water alongside the other two. These 
jetties will be largely used for the discharge of petro- 
leum oil, and the fittin -out of vessels built in the 
neighbouring shipyards. The works in connection with 
this enterprise were commenced in March, 1899, since 
which date nearly 5,000,000 tons of soil have been dredged 
and deposited on the adjoining slob-lands. | 

New Graving Dock.—Plans and specifications are now 
being prepared, and advertisements will shortly be issued, 
for the construction of a new ving dock on a site 
contiguous to the existing Alexandra Graving Dock. This 
dock, when constructed, will be the largest in the world. 
It will probably be decided to make it 850 ft. long, 
96 ft. wide at the entrance, with a depth of water over 
the sill of 34 ft. 6 in. and 32 ft. on the blocks. The dock, 
when completed, will satisfy the — demand for 
dock accommodation suitable for the enormous vessels 
now in course of construction, and in contemplation. 

Tramways.—There are about 10? miles of tramways for 
railway traffic laid on various parts of the harbour, and 
the s and quays are for the most part covered with 
square sett paving. 

Range of Tides in Belfast Harbowr.—The level of the 
sill of Clarendon No. 2 Graving Dock is the harbour 
datum. Ordinary high water of spring tides averages 
10 ft. 84 in. on the sill, and of neap tides 9 ft. 10 in. Ordi- 
nary low water of spring tides averages 1 ft. 34 in. on the 
sill, and of neap tides, 2 ft. 2 in. 

Trade of the Port.—The shipping cleared from the Port 
of Belfast during the year 1 numbered 8413, and 
their tonnage amoun to 2,393,758 tons; and the 
revenue of the harbour trust, exclusive of pilotage, was 
150,722/., leaving a net surplus revenue of 18,027/. for the 
year. ‘Twenty vessels constructed in the shipbuilding 
yards at this port cleared during 1902, measuring 166,048 
tons gross and 104,540 tons net. 








Our Rats Aproap.—The course of British rail ex- 
ports this year is still favourable, 61,237 tons having been 
exported in June, as compared with 60,969 tons in June, 
1902, and 47,641 tons in June, 1901. As in former months, 
the following groups of colonies were the largest contri- 
butors to these totals:— __ 





Colonial Group. June, 1903. | June, 1902. June, 1901. 
tons tons tons 
British South Africa 18,518 | 3,927 2,586 
British India oe se 4,366 | 19,379 8,240 
Australasia .. | 2,154 | 5,655 5,832 
Canada 17,978 9,145 10,582 


The fact will not escape observation that more than half 
the rails ex from the United Kingdom in June 
went to British South Africa and Canada. The te 
exports of British rails in the first half of this year were 
342,489 tons, as compared with 276,559 tons in the corre- 
sponding period of 1902, and 226,308 tons in the corre- 
sponding period of 1901. The Argentine Republic 
figured in seat totals for 21,510 tons, as compared with 
41,784 tons and 39,728stons respectively. It is, however, 
the colonial demand which maintains our rail exports ; 
this is shown conclusively enough by the annexed short 
table, illustrating the movement of rails to the principal 
colonies in the first half of the last three years:— 


| 1908. | 





Colonial Group. 1902. | 1901. 

J | tons | tons tons 
British South Africa 81,078 17,818 26,563 
British India a 64,820 | 104,664 | 86,040 
Australasia .. 87,341 | 28,889 | 82,583 
Canada 42; 680 | 18,582 13,528 


Rather more than two-thirds of the rails exported from 
the United Kingdom are delivered accordingly to colonial 
railway undertakings. The value of the exported in 
the first half of this year was 1,849,059/., as “compared 
with 2,040,9347. and 1,915,128/. in the corresponding 
periods of 1902 and 1901 respectively. 





THE STEAM TURBINE. 
The Steam-Turbine and its Application to the Propulsion 
of Vessels.* 
By the Hon. C. A. Parsons, M.A., F.R.S., Member 
: of Council. 
(Concluded from page 50.) 
APPENDIX. 


ProFEssOR Ewinea’s REPORT ON THE TRIALS OF THE 
STEAMER . T'URBINIA. 


At the request of the Hon. C. A. Parsons, Managin; 
Director of the Marine Steam Turbine Company, I carri 
outa series of trials of the company’s experimental steamer, 
the Turbinia, in April, 1897. 

The Turbinia is 100 ft. in length, of 9 ft. beam, and 
had a displacement under the trial conditions of about 444 
tons. She has three screw-shafts, each of which is directly 


.| driven by one of Parsons’ steam-turbines. The turbines, 


are of the parallel flow type, the general course of the 
steam through them being parallel to the axis of rotation. 

In each of the three turbines steam enters at the forward 
end, and streams aft through an annular space formed 
between the outside of a cylindrical boss, which is carried 
by the shaft, and the inside of a corresponding cylindrical 
casing, in which the turbine is enclosed. In streaming 
through this space, the steam passes alternate rings of. 
fixed guide-blades and moving turbine-blades. The guide- 
blades are fixed on the inside of the casing, and project 
radially inwards. The turbine-blades project outwards 
from’ a hollow casing, which forms the The fixed 
and .moving blades have the same shape. As_ the 
steam passes from ring to ring, its pressure falls and its 
volume increases. The blades are therefore spaced more 
openly from one ring to the next, and further, each tur- 
bine is stepped about the middle of its length, the casing 
there being enlarged to allow the blades to be longer in 
the after part. 

The three turbines form aps: aera series, steam being 
first admitted to the turbine on the starboard side, passing 
thence to the turbine on the port side, and, lastly, to the 
low-pressure turbine, which is placed amidships. The 
speed is controlled‘ by a throttle-valve on the admission 
pipe to the high-pressure turbine. When running at full 
power, the admission pressure is about 155 Ibs. by gauge, 
or 170 lbs. absolute, and this was reduced by expansion 
in the turbine to about 1 1b. per square inch before the 
steam was dischai to the condenser. The position of 
theturbine, and the general arrangement of the machinery, 
are shown in Figs. 6 to 11, page 97. Fig. 6 is a midship 
section of the boat, from the forward stokehold to the 
stern ; Fig. 7 is a corresponding sectional plan. Fig. 8 is 
a transverse section through the forward at of the engine- 
room, looking aft. Fig. 9 is a section showing the high- 
pressure, intermediate, and wl gic nay turbines. Fig. 10 
is a transverse section through the forward stokehold. 
Fig. 11 is a section at the after-end of the vessel showing 
propellers. 

rom the low-pressure turbine, steam is taken by a large 
exhaust pipe to a pair of cylindrical surface condensers, 
with a total cooling surface of 4,200 sq. ft., through the 
tubes of which a circulation of sea water is kept up by 
means of hinged scoops projecting from the sides of the 
boat. Thescoops may beset to make water enter at either 
side and pass out at the other, so that any obstruction to 
the flow may be cleared by reversing the direction of the 
stream. The-air pump is a small ee pump, 
which appears in the plan on the port side. 

The turbine shafts slope down towards the stern, the 
middle shaft with an inclination of about 1 in 16, and the 
two side shafts with an inclination of about 1 in 84. Their 
diameter is 24 in. There are three propellers on each 
shaft, making nine in all, which are distributed as shown 
in the plan. The screws are 18 in. in diameter, and 2 ft. 
in pitch. When running at full speed, they make about 
2,200 revolutions per minute. - 

The middle shaft —— forward through the low- 
pressure turbine, and has mounted on it a fan for forcing 
the draught. Air is delivered by this fan into the after 
stokehold, and es to the forward stokehold, round the 
sides of the boiler. The air ace at full speed is about 
7 in. by water gauge. The boiler is double-ended, of the 
water-tube type, with straight tubes, and large external 
return tubes. It a heating surface of 1100 sq. ft., 
with 42 sq. ft. of grate. Steam is supplied at the working 
pressure of 210 Ibs. 

The auxiliary machinery consists, in addition to the 
air-pump, of a small spare air-pump, small circulatin 
pump for use when the scocps are not available, main an 
spare feed-pumps, bilge-ejector, and oil-pump for main- 
taining a circulation of oil through the bearings of the 
turbine shafts, and through the thrust-blocks. 

There is a thrust-block enclosed within the casing at the 
forward end of each of the three turbines, consisting of 
a series of rings projecting from a fixed sleeve into ves 
turned on the shaft. The thrust to be taken by each 
block is, however, only a small fraction of the thrust 
exerted by the corresponding shaft. The greater portion 
is taken by the turbine casing, on account of the action of 
the steam on the blades. Each ring of blades has a ter 
pressure in front than behind, and the forward end of the 
— boss has a much greater pressure than the after 
end. 

Thus the total excess pressure forcing the turbine aft 
would be greater than the thrust of the shaft forcing it 
forward, were it not that a dummy or balance disc is 
introduced, the back of which is exposed to steam at the 
pressure of its admission to the turbine; while in front 
there is a chamber connected with the exhaust. Steam is 


* Paper read before the Institution of Naval Architects, 
June 26, 1903. 











prevented from leaking past by giving the dummy a lo 
cylindrical surface with grooves turned in it, into whic 
rings in the rei. project. The dummy is so pro- 
pc rane as to make the resulting steam thrust nearly 
lance the propeller thrust, leaving a comparatively 
small difference only to be taken by the thrust-block. | 

At each end of each turbine the shaft through 
a gland, and is carried in a bearing formed by three con- 
centric cylindrical sleeves fitting loosely one within the 
other, and enclosing between them films of oil, which is 
continuously fed to the bearing under pressure. The 
gland is formed by a long series of grooves round the 
shaft, revolving in a grooved brass brush. Live steam is 
admitted to a lantern in the gland; so that no leakage can 
have the effect of letting air be drawn in. By adjusting 
the pressure at which steam is supplied to the lantern, the 
leakage of steam outwards is almost absolutely prevented. 
Although the draught is only three feet, the high-pressure 
and intermediate turbines le well below the water-line. 
The top of the casing of the low-pressure turbine and the 
connecting pipe between the high and intermediate tur- 
bines eo slightly above it. The exhaust-pipe and 
part of the condenser also project. 

The machinery is, for its power, extraordinary light and 
compact. Its low position has an advantage from the 
aes of view of stability, and, along with its small bulk, 
eaves the engine-room remarkably clear. The turbines 
being completely enclosed, the running parts are well 
protected from damage. 

For the purpose of reversing the motion, a separate tur- 
bine is provided between the low-pressure turbine and the 
fan. is was being made, and was not in place at the 
time of the trials. f was therefore unable to make any 
trials of the speed attained in going astern. When the 
boat is going ahead, this reversing turbine, being per- 
manently mounted on the central propeller shaft, will 
revolve, but-its casing will be kept connected to the con- 
denser, and the amount of work spent in turning it will 
be insignificant. 

The mechanical friction of the turbines is particularly 
small, and the work spent on friction is not materially in- 
c by increasing the range of expansion. This allows 
the steam to be profitably expanded much farther than 
would be useful, or even practicable, in an engine of the 
ordinary kind. Apart from questions of friction, the 
addition of weight and bulk to allow for this extended 
expansion would be enormous in the ordinary engine. In 
the turbine it.is very moderate. Steam is expanded nearly 
two-hundredfold in the Turbinia, and this is accomplished 
with engines which are much lighter than reciprocating 
engines of the same power, although in these the expan- 
sion would be much less complete. 

I was present during trials on April 9, 10, 12, and 14, 
along with my assistant, Mr. Stanley Dunkerley. Further 
trials were made on April 21 and 23, when Mr. Dunkerley 
attended and made observations on my behalf. On April 13 
the weather was too bad to allow séa trials to go on, and 


the day was oo in calibrating the water meters which 
were used to determine the amount of feed water supplied 
to the boiler. 


Rough weather was met with in some of the trials, and 
I had the opportunity of seeing that the Turbinia is, for 
her size, a good sea boat. The machinery worked with 
perfect smoothness, the screws did not race, and the bear- 
ings remained perfectly cool throughout. From first to 
last during the whole of the trials there was no hitch 
whatever, or difficulty of any kind in the action of the 
turbines. Some twenty trial runs in all were made under 
various conditions as to speed, the range of speeds tested 
extending from 6? knots to 32f knots. Ina large number 
of the trials, observations were e of the consumption 
of steam, the feed water being measured by meter. Most 
of the water-consumption trials were run on the measured 
mile, runs being made in quick succession in both direc- 
tions to get a fair mean.speed. In as many of the trials 
as possible observations were made connecting the speed 
on the measured mile with (1) the sj of revolutions of 
the shafts, and (2) the pressure of the steam on admission 
to the motor. Curves were drawn connecting the speed 
with the revolutions, and the speed with the pressure. 
By aid of these curves, it was possible to infer the speed 
in other trials where measurements of speed on the 
measured mile had not been practicable, but where obser- 
vations had been made of the revolutions and the pres- 
sure. In a few of the water-consumption trials the 
speed was determined in this way: by inference from the 
revolutions and the pressure—one serving as a check on 
the accuracy of the other; but generally the speed was 
directly observed. The trials were made in and about 
the Tyne, using, in some cases, the measured mile at 
Hartley, and in other cases the measured mile in the river 
below Wallsend. 

The times were taken by two observers with two stop- . 
watches, which were carefully. rated against a watch 
keeping true time. The speeds of the screw shafts were 
measured by a plying speed counters to three lay shafts 
on deck, each driven by a band at reduced speed from one 
of the propeller shafts. The ratio in which the speed was 

uced was determined by measurement of circum- 
ferences, and also by turning the propeller shaft slowly 
and counting the revolutions of the lay shaft. It is easy, 
by admitting only a little steam to the bya Sg make 
their shafts turn as slowly as may be desired. e water 
supplied to the boiler was sneeeres bt Foren it through 
a pair of Siemens water meters, pl in series, so that 
the readings of one might check those of the other. The 
meters were tested by pumping water through them, 
while in place on board ship, froma measured tank, the 
water being pumped into the boiler against the usual 
steam pressure in order to make the conditions of the test 
the same as those which held during the trial run. In some 
of the later trials, a Kent reciprocating meter was also 
used, to give a more trustworthy measurement of the 
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comparatively small consumption at low speeds ; and this | in Fig. ni oo — to : trial = - 
a speed of about <nots. e@ two lines exhibit the 


meter was also tested by delivery from a tank. Its I p 
measurements were found to closely with those of | quantities of feed water as determined by the two Siemens 


the Siemens meter, even at the lower limit of speed. , 

Full-speed trials were made on April 10, the boat having | intervals of one minute, beginning two minutes later with 
then been in the water for fully a fortnight. Two succes-| meter B. The two meters agree almost exactly in show- 
sive runs on the measured mile, in opposite directions, in ing a total feed of 4770 Ibs. during sixteen minutes, or 
smooth water, and at the slack of the tide, gave the , a rateof 17,900 lbs. per hour. It may be added that an 
following data :— | error of half an inch in the gauge-glass would correspond 


Time on the mile .. ... 109$ secs. 110 secs. to about 75 Ibs. of water. 

Corresponding speed in knot: 32.79 32.73 | Asan example of low-speed trial, the following figures 

Mean speed in knots... = 32.76 | may be quoted :—The trial was continued for two hours 

Revolutions per minute of | and twenty-nine minutes, readings being taken by the Kent 
high pressure and _inter- meter. During the first 70 minutes the feed was 3237 Ib. 





mediate shafts i si 2,230 During the next 79 minutes it was 3619 lb., making 
“ Tureinia. 
Fig. 75. Consumption or Feeo-Warer at Various Seeebs 
TurBinia. 


Fu. 14 Ranpunes ov Peav-Warer ev Two Siemens Merens. 
F I Hour. 18 Min. ve | Hove. 34.Mim., 





re Tursinia. ; 
Fug 16 Consumprion of Steam ram NauTicAL Mit ar Various Speens: Fig. 77 ed Se bg ss ee Ty 





Revolution per minute of low- Tureinia 
pressure shaft —_... ee 2,000 20. : . 
Steam pressure in boiler, by Fig 20 Sur oF Paoraens in Recation to Speco, 


gauge... 7 ; 210 lbs. per sq. in. 
Steam pressure on admission 
to high-pressure turbine... 157 ,, 3 
Greatest pressure in stoke- 
hold, by water gauge ... 7} ,, ” 

The speed reached during this trial—32.76 knots in the 
mean—is, I believe, the highest recorded for any vessel. 
It is greatly in excess of the speed hitherto reached in 
boats so small as the Turbinia. , 

Steam was blowing off at the safety valve during the 
trial, showing that more might have been supplied. The 
drop in pressure of fully 50 Ib. between the boiler and the 
turbine could easily be reduced by using a larger steam- 
pipe. If, for instance, the drop were halved, it may be 
anticipated that at least 14 knots would be added to the 
8 Sy 
The side shafts—namely, the high-pressure and inter- 
mediate shafts—-revolved in this and other trials at very 
nearly the same speed. The low-pressure shaft in all 
cases revolved more slowly, showing less slip. From the 
foregoing data it will be seen that in this full-speed trial 
the slip was 254 per cent. in the side shafts, and 17 per 
cent. in the central shaft. 

In the water-consumption trials the small water surface | 6856 Ib. in all. These figures agree in showing a rate of 
of the boiler and its high rate of evaporation made it | 2760 lb. per hour. This trial was made by running up 
possible to get accurate results in short runs. The feed-| and down the river at a mean speed of 9.39 knots, as 
pump was adjusted to keep the water level almost con- | determined from nine observations of time on the mea- 
stant throughout, and the meter readings were taken in | sured mile. 
some cases from minute to minute. An example is shown} Tests of water consumption were made at speeds ranging 
from 6.74 to 31.1 knots, The results are collected in 

* Note added July, 1897.—Subsequently to these trials | Table A, which also gives the absolute pressure of steam 
a new steam-pipe has been fitted, allowimg the pressure | in each case at admission to the high-pressure turbine. 
at admission to be raised to 172 lbs.; and I am informed | When the speed is given within square brackets, it has 
by Mr. Parsons that runs have been made under this | been inferred from the observed pressure and the revolu- 
pressure in the Solent. tions of the shafts ; in all other cases it has been got from 


ees eo 








meters, readings being taken in this case on each meter at | 


|time on the measured mile. In all cases the stated 
jamount of water is the whole feed, which includes the 
| supply of steam to the auxiliary engines. 

At my request, a supplementary run was made on 
April 29, when observations by Mr. Gerald Stoney showed 
| a water consumption of 12,600 lbs. per hour, at a speed on 
| the measured mile of 18.6 knots. 

From these numbers the curve in Fig. 15 has been 
drawn, to show the feed water in relation to the speed. 
The observations fall as well as could be expected upon 
'a smooth curve, which is sensibly a straight line forspeeds 
' exceeding twelve knots. 

Fig. 16 has been drawn from the curve of Fig. 15, toshow 
the quantity of feed water per nautical mile steamed in 
‘relation to the speed. The best cruising speed is a little 





Tursinia. 
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Tursinia. 
° Srtam CONSUMED PER Propucsive Horse-Power-Hour. 
Fig. 73. aT vaRious ‘aa E 





| over 8 knots, when the consumption of steam is 275 Ib. 
per mile ; but the speed may be raised to nearly 10 knots 
or reduced to 6 knots without making the consumption 
rise above 300 lb. per mile. 


TaBLE A. 





- 

: : Absolute Pres- 

DateofTrial.| Speed. | sure of Steam Feed Water. 
on Admission. 





} i 

Knots. | Ibs. per sq. in, | Ibs. per hour. 

|} Aprill4 | 6.75 | 8 |- 1,950 Siemens meter. 
ee ee} S | 1,930 Kent meter. 
> Baio 12 [ 2700 wets 3 
oO 1 2A | 15 | 3390 Siemens meter. 
os de. fae 22 | 5,180 4, a5 
» 14 | 1666 | 38 | 8,300» is 
» 10 | 117.8) | 58 | 11,600 ,, re 
ee | Oe We Se 88 | 17900 ,, ‘ 
» 21 | (258) | 107 |20650 3 ee 
» 9g | 108 | 21.900 }, Me 
| “hie 150 427,020 4 a" 


| 

During the trials at 9.39 knots, an approximate deter- 
mination was madeof the consumption of coal. The 
fires were brought to the same state at the end as at the 
beginning as nearly as could be judged, and the weight of 
coal (Nixon’s Navigation) burnt during 2 hours 29 minutes 
wasfound tobe648 Ib. Natural draught was used, the stoke- 
hold hatches being open, and the fire-doors closed. The full 
area of each grate was inaction. With so large a grate it is 
difficult to avoid considerable error in estimating the state 
of the fire, and much reliance cannot be placed on this 

‘figure. 1t corresponds to a consumption of 28 Ib. of coal 
per nautical mile steamed. 


EstIMATION OF PowEr. 
Ina steam-turbine there is no way of direct] mores 
the work done by the steam, corresponding to the indicate 
work in a reciprocating engine. It was not_practicable in 
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the Turbinia to apply dynamometers to the turbine shafts; 
and in estimating the power, recourse must be had to the 
results of resistance experiments on the model. For- 
tunately, a complete set of measurements of this kind 
was available. From these the curve of Fig, 17 has 
been drawn to show the horse-power used in over- 
coming the resistance at various speeds. This is what is 
generally called the ‘‘effective horse power,” but I shall 
call it here ths “propulsive horse-power,” to avoid any 
possible cofusion of it with the power which a dynamo- 
meter would measure if applied to the turbine shafts. 
It is calculated by the formula— 


Propulsive horse-power = oe 

when V is the speed in feet per second, and R is the 

resistance, as deduced from experiments on the model. 
From the curves of Figs. 15 and 17 we obtain the 

following relations between the speed, the feed water, 

the propulsive horse-power (P.H.P.), and the feed water 

per (propulsive) horse-power hour (see Table B). 








TABLE B. 
ES) Feed Water | vn Feed Water. 
in Knots. | inlbs. perhour. | Propulsive H.P. per P.H.P. hour. 
10 3,050 34 89.8 
11 3,800 44 86.5 
12 4,800 60 80.0 
13 6,000 85 70-6 
14 7,200 118 61.0 
15 8,400 150 56.0 
16 9,550 184 51.9 
18 11,900 252 47.5 
20 14,220 325 43.9 
22 16 550 | 402 41.2 
24 18,900 490 88.5 
26 21,150 590 35.9 
28 23,500 704 33.4 
30 25,850 886 31.0 
31 27,300 [905] 29.3 
32 [28,200] [980] 28.8 











The numbers in brackets have been obtained by producing 
the curves. 

These results are shown graphically in Figs. 18 and 19. 
Fig. 18 gives in relation to the propulsive H.P.: (1) 
the total feed per hour, and (2) the feed per P.H.P. 
hour. Fig. 19 gives the lb. of feed water per P.H.P. 
hour in relation to the speed. 

It is interesting to compare these results with those 
that are obtained in high-speed boats using engines of the 
ordinary type. The propulsive co-efficient or ratio of 
propulsive to indicated horse-power in such boats appears 
to be about 0.55 or 0.60, and their consumption of steam 
(at full power) is not in general less than 18 Ib. per indi- 
cated horse-power hour. Taking the most favourable 
co-efficient, this would correspond to 30 Ib. of steam per 
propulsive horse-power hour, as against the 29 lb. found 
in these trials of the Turbinia. 

It is clear, then, that the exceptional speed developed 
in the Turbinia has been achieved without sacrifice of 
economy, and that the substitution of turbines driving 
high-speed screws in place of reciprocating engines drivin 
screws of much more moderate speed is not attende 
with increased consumption of steam, so far as fast run- 
ning is concerned. 

A direct comparison suchas is here made of feed water 
with work spent in overcoming resistance is the most 
satisfactory test that can be applied ; for it takes account 
of the efficiency of propellers as well as motors, and is 
independent of any estimate of the propulsive co-efficient 
in a boat driven by turbines. 

Fig. 18 shows that the power may be much reduced 
with but little increase in consumption of steam per pro- 
pulsive horse-power hour. 

Taking the high-speed trials, we find in the turbine 
a rather smaller consumption of steam than is found in 
a “ge gem engine for the same amount of propulsive 
effect. It is impossible to say definitely how the efficienc 
is distributed between the motorsand the screws. I thin 
it likely that in the Turbinia the motor is relatively rather 
more, and the screws rather less, efficient than in an 
ordinary boat. The propulsive co-efficient is probably 
not more than 0.5. Taking that value, the steam in the 
full-power trials was doing work in the turbines at the rate 
of about 2100 horse-power, and the consumption of steam 
was barely 1441b. per horse-power hour. 

The engines of the Turbinia develop approximately 
50 horse-power per ton of displacement, and 100 horse- 
power per ton of total weight, this total including the 
weight of engines, boiler, condenser, propellers and 
shafts, tanks, water in boiler and hot well, and auxiliary 
engines. : 

In Fig. 20 curves are drawn to show the slip of the 
screws at various speeds. : 

The full line is for the side shafts, which had very 
nearly the same slip. The dotted line (which, on account 
of fewer observations having been taken, is less well 
defined) shows approximately the slip in the central shaft. 
In both cases the slip isa maximum at about 19knots. In 
the central shaft it is negative for speeds under 8 knots. 

The turbines are remarkably handy, and allow sudden 
starts to be made with impunity. 

I made experiments to see how rapidly speed could be 
got up. Starting from rest, a speed of rotation corres- 
ponding to 28 knots was acquired in 20 seconds after the 
signal was given to open the stop-valve. 

A conspicuous feature is the absence of vibration due to 
the absence of reciprocating parts, and the perfect balance 
of the turbines. The contrast in this respect with ordinary 
high-speed boats is most striking, 

_ An incidental merit of the turbine is that it needs no 
internal lubrication, and the oil which circulates through 


the bearings has no opportunity of mixing with the steam. 
The advantage of ha the condensed steam free of oil 
will be particularly felt in cases where water-tube boilers 
are used. : é 

It may be confidently expected that the results obtained 
in this experimental steamer will besurpassed ; but, taking 
the results as they stand, it is clear that the substitution 
of turbines will allow an immense reduction to be effected 
in the weight and size of marine engines, to obtain 
the same power; and, further, that this may be done 
without increasing the consumption of coal. For naval 
purposes it allows of the crowding into small craft of an 
amount of engine power such as has hitherto been im- 
practicable, with the attainment of correspondingly in- 
creased 8 ° 

The general impression I have formed from the trials 
is entirely favourable to the prospects of this novel method 
of marine propulsion. The mechanical simplicity of the 
turbines, and the absence of exposed parts and of working 
joints, will go far to secure them against breakdowns. 

hey have a distinct advantage over ordinary engines in 
first cost, in probable cost of maintenance, and in cost of 
attendance, as well as in bulk, in weight, and in freedom 
from vibration. There appears no reason to doubt that in 
regular use at sea their running will be as consistently 
steady and good in every way as it has been throughout 
these trials. 

The application of steam-turbines to torpedo-boats, 
destroyers, gunboats, and cruisers is to be anticipated 
from their unique capacity for paabrgi vox great power 
and high speed with light and compact machinery. Apart, 
however, from these uses, it appears to me highly probable 
that they will in time be adopted in the mercantile 
marine. The conditions in a fast passenger steamer are 
favourable to the economical application of steam-turbines, 
and in such steamers the smoothness of their runnin; 
will be a strong recommendation. I see no drawbac 
likely to detract from the advantages which they plainly 
possess, 








THE PHYSICAL SOCIETY. 

AN ordinary meeting of this Society was held on June 
26, Dr. R. T. Glazebrook, F.R.S., President, in the 
chair. The meeting was held, by invitation of Dr. 
Waller, in the Physiological Laboratory, University of 
London. 

Dr. Waller gave a demonstration of ‘‘ The Effect of 
Light on Green Leaves.” The origin of these researches 
was the result of the consideration of the retinal effects 
after light stimulation, and the wish to have a sensi- 
tive surface naturally spread out for examination. 
The effect of light is to produce a current (of an electro- 
motive force of the order of 0.01 volt), at first from the 
illuminated to the dark _— of the leaf, and later (or as 
an after-effect) from dark to illuminated. These currents 
are apparently an index of two opposite processes in the 
leaf—i.e., dissimilation and satadintion sa give very 
close analogies to the analogous processes in animal tissues 
(e.g., nerves). 

pr. Waller also demonstrated the ‘‘ Blaze” currents in 
animal and vegetable tissues. These are seen when a 


strong exciting current (such as an induction-shock of | 4 


sufficient voltage) is led through a pair of non-polaris- 
able electrodes, and these are then connected with a gal- 
vanometer. An electrical response (of greater energy 
than the exciting current) is given in a direction com- 
monly homodrome to the latter—i.e., in the reverse direc- 
tion to the ordinary polarisation counter-currents. This 
“blaze” response 1s the algebraic sum of post-anodic and 
st-kathodic currents ; the resultant is commonly homo- 
rome, but an antidrome blaze, distinguished from 
polarisation by its much greater order of magnitude, is 


also seen. 

Dr. Waller also showed two:methods for the quantita- 
tive estimation of chloroform vapourinair. The first was 
by receiving the mixed gases into a flask of known capa- 
city, absorbing the chloroform by means of olive oil, and 
reading the reduction of pressure by a manometer. The 
second was by the simple weighing of a light flask, first 
filled with air, then filled with mixed air and chloroform 
vapour. Aseach litre of the latter is 4.032 grammes 
heavier than the same bulk of air, by choosing a flask of 
250 c.c. each observed milligramme of increment is equal 
to peg cent. of chloroform vapour. Any sized flask can 
be used, and corrections made for temperature and pres- 
sure by the formula :— 
log P p. cent. = log m (milligrammes) + log P (mms. Hg.) 

a T deg. (absolute T , sonra log. v (volume in c.cs.) 
+ 1.8392 (a constant). 

Dr. N. H. Alcock exhibited a method of peg a 
the temperature-limits of nerve activity in warm-bl 
and cold-blooded animals. The higher limit was obtained 
by rag peg dren isolated nerve in 1.05 per cent. NaCl solu- 
tion. It lies between 40 deg. Cent. and 42 deg. Cent. in the 
frog, 48 deg. and 49 deg. in the mammal, and is at 53 deg. in 
the bird, corresponding closely to the coagulating point of 
the tissue proteids. The lower limits wereobtained by cool- 
ing the nerve chamber as a whole, and taking the tempera- 
ture of the nerve with a compensated thermo-junction. The 
limits were: —3.5 -~ Cent. for the frog, +3.8 deg. Cent. 
for the mammal, +6.8 deg. Cent. for the bird, giving a 
range of nerve-action of 45 deg. Cent. to 46 deg Cent. for 
all animals. The method, therefore, permits of an hitherto 
impossible analysis of actually living nerve-substance. 
Picouor Ayrton expressed his interest in the communi- 
cations, and said he hoped it would be possible to arrange 
a meeting of the Society at which the points arising from 
the papers might be discussed. 

Two papers by Dr. Hardy, (1) ‘‘ On the Movement of 
Unionised Bodies in Solution in an Electric Field,” and 
(2) ‘* On the Passage of Nervous Impulses through the 





Central Nervous System,” were postponed. 





STANDARDS OF LENGTH. 


THE Board of Trade have issued a circular giving the 
conditions under which they will test and verify 
standards of length. The following is the text of the 
circular. 

Comparison and Verification of Measures of Length for 
Geodetic, Survey, and Engineering Purposes. 

1. The following measures of length in aid of scientific 

research or otherwise can be tested by the Standards De- 


partment :— F : 
Metal ribands, wires, linked chains, and linen or other 
tapes :— 
100 links or 66 ft. 
50 %” ” 
100 ft. 
20 metres 
10. » 


2. The whole or total length only of each of the above 
measures will be tested, except in the case of a standard 
measure required for survey purposes, when the corrected 
values of each part or interval of the measure will be given 
—e.g., every 4 metres on 20 metres, every 10 ft. on 100 ft., 
and — 10 links on 100 links. 

3. Each measure will be tested under the following con- 
dition as to normal tension, “ pull,” or stretching weight, 
when the measure under test is supported throughout its 
whole length on a plane and even tes i— 

Normal ** Pull.” 


| 
| Linen or other Fabric Measures. 
Metal Measures, | 








Wire Woven. | Ordinary Linen. 
10C links ..| 40 1b. avoir. | 10 Ib. avoir. | 4 Ib. avoir, 
50 ” ee] 2 »” ” ” »” | 3 ” ” 
NO 0 BO 5 | 145, Ty oy 
50 ” - | 30,, ” oy ” | 4 ” ” 
30 i 8 


” ” 
2 kilogrammes 
” 





20 metres.. 20 kilogrammes| 5 kilogrammes. 
eS ” 3 ” 


— 





Other stretching weights for ascertaining the modulus of elas- 
ticity and ‘‘sag” of a measure when supported as above stated, 
can be applied to a measure if romutood For measures under 
66 ft. this may also be ascertained when such measures are sup- 
_— at intervals or not stretched’ throughout on a horizontal 
plane. 


4. All results are reduced to62 deg. Fahr, for links and 
feet, and to 0 deg. Cent. for metres. ' 

The coefficient of linear expansior of a metal measure 
is taken to be as follows, unless otherwise stated :-— 


For ldeg. Fahr. For 1 deg. Cent. 
@ Steel a - a 0.00000689 0.00001240 
a Nickel steel (35.7 nickel, 
and 64.3 steel) -»  0.000000487 0.000000877 


These coefficients can be experimentally determined for stan- 
dards up to 66 ft. by measurements made at various temperatures. 
The length of measures at other than the legal temperatures (62 
eg. Fahr. and 0 deg. Cent ) can be calculated from the above co- 
efficients. 

_ 5. The following design of stamp or mark of verification 
is placed on a verified measure :— 


ER 


1903 


7696) 


Metal measures should have a brass disc (4 in. in dia- 
meter) affixed upon which to place the official stamp. 

6. In certain cases Treasury fees are required on these 
testings, a of which can be obtained at the Stan- 
dards Office. Fees are not payable on measures for 
Government Departments or for local authorities. 

A certificate of verihentions is given with each measure, 
in which its error or difference from standard is stated, 
and also, in some instances, the modulus of elasticity and 
‘sag ” of a chain. 

It is desirable that standard survey measures should 
be accurate to about 5 millimetresin 20 metres, or to one 
four-thousandth of the whole length, but the verification 


can be carried out to nearly 1 th part of the whole 


400,000 
—, H. J. CHaney. 
of Trade, Standards Office, May 1, 1903. 











Exectric ELEVATED RAILROADS.—The substitution of 
electricity for steam upon the elevated rai 's of New 
York has proved a success, not only in the direction of eco- 
pos but also in accelerating s . The electrical energy 
employed amounts to about 45,000 horse-power, which is 
far above the average steam power in use formerly. The 
Fao. if speed is not only. increased, but more cars can be 
hauled by 25 per cent. The average number of passengers 
carried daily is now 860,000. The greatest tractive effort 
exerted — a train is now 20,000 lb. where the motors 
are distributed throughout the train, each car being avail- 
able for adhesion ; but when locomotives were employed 
the utmost traction on the drawbar was only 7000 lb. 
The service has been so improved that the time between 
termini has been reduced 25 per cent., so that it is 
possible to run 25 per cent. more trains than with the 
steam service. In cleaner service, absence of noise, &c., 
there is also a great improvement, 
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FAST COALING SHIPS FOR OUR NAVY.* 
By E. H. Tennyson D’Eyncovurt. 


Or late considerable attention has been paid to the im- 
portant question of coaling our warships, and the short 
paper which I now submit deals with one aspect of this 
question—namely, that of providing specially designed 
fast coaling vessels to accompany our squadrons when tra- 
velling at a high rate of speed, and so supply them with 
fuel without any delay. 

The idea is not by any means a new one, but it has 
lately, to some extent, I think, been pushed into the back- 
ground by the great number of other vital questions which 
are being dealt with in connection with increasing the 
efficiency of our Navy. My object in reading a paper on 
this subject is to keep alive a question which I believe to 
be second to none in importance to our Navy, and to 
obtain the views of other members of this Institution 
upon it. 

I may be blamed, as a mere naval architect, for intro- 
ducing what must necessarily be, to a large extent, a 
question for the naval authority and the strategist ; but 
my excuse is that naval architects have to consider the 
question of vessels keeping the sea for long periods, their 
radius of action, and kindred considerations, in the initial 
stages of design: questions which are inseparably bound 
up with others coming within the province of the tactician 
and strategist. It is, at any rate, the business of the 





naval architect to say what kind of ship can be agen p 


for — j special object, and, when the type has mn ap- 
proved, to endeavour to produce the best possible article 
to fulfil the required purpose. 

The Government has no doubt considered the question 
of building some such vessels as I propose, and some 
barges have actually been built, which can be towed about 
and have all the necessary appliances for dealing — 
tiously with a cargo of coal; these - 2 carry about 
1000 tons. Some much larger vessels of a similar cha- 
racter, but with a capacity of about 10,000 tons of coal, 
are, I believe, now under construction; these vessels, 
however, like the smaller barges, or ‘‘coal haulabouts,” 
as they are termed, have no means of propelling them- 
selves, and can only be moved about very slowly by 
towing. 

Both the above-named types of vessel will doubtless 
prove exceedingly useful, and will help to hasten the 










Fig. 1. 
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process of coaling our warships, in the close neighbourhood 
of the coaling station or dépét to which they belong. But 
though in this way they may prove of great service, these | 
coal haulabouts lack that most vital-necessity in time of | 
war—mobility. 


It therefore appears essential that our Navy should | 


—_ a sufficient number of vessels with all modern ap- 
liances, such as Temperley transporters, for quickly deal- | 
ing with coal, both in harbour, when taking it on board, 
and at sea, when discharging it into warships alongside ; | 
and that these vessels should also be able to keep up with | 
a fleet—not, perhaps, with our fastest cruisers at full speed | 
(for to accomplish this and to carry a good cargo of coal 
is well-nigh impossible, except by going to very large and 
costly ships), but certainly to keep up with our most 
modern armour-clads—that is, to be capable of maintaining 
a sea speed of 17 knots, and to do 18 knots in case of an 
emergency. If we can achieve this, a great deal will have 
been done towards increasing the efficiency of our Navy, 
and we shall find that it can be done at a cost which is small 
when set against the immense advantages which will be 
gained. 

To take a military parallel, it has surely been proved 
again and again in the late Boer War that mobility is an 
extremely important quality in an army ; this being ac- 
cepted, it needs no elaborate proof to show that mobility 
is equally important for a fleet. However, to pursue the 
comparison for a moment to its logical conclusion, let us 
consider the relative strength of two armies of equal 
numerical value, one of which, however, has to return to 
its base at frequent intervals for supplies, against the other 
which has its supplies continually brought on close 
hind it, and keeping pace with the advance of the army ; 
and yet, toa great extent, the former case more nearly 
approximates to the condition of a modern fleet as far as 
coal is concerned. 

Napoleon once said, ‘‘ An y moves on its belly.” 
It is equally true to say that a fiset moves with its fuel; for 
a modern warship, when she has run out of fuel, is far 
more helpless than one of our old sailing ships. 

The high rates of speed now attained by our warships 
are no doubt of extreme value, but the capacity of bein 
able to keep the sea for a long period at a good rate o 
speed or, as it is usually termed, the radius of action, 
is certainly of equal importance. It has been customary 
to give the radius of action of vessels of our Navy at a 
very low speed, usually 10 knots. This may be very well 
on paper, and is no doubt good enough in times of peace, 





when such a slow speed has the great merit of economy ; | 
but it would never do in war time to crawl about at 10} 
knots, if a higher rate can ibly be attained and main- 
tained with safety, and without too great a risk of being 
left without coal at a distance from the nearest coaling 
station. 4 

Without coal ships in attendance, when the coal is 
nearly used, or perhaps only half used in the case of the 
base being distant, the fleet must return to its base for 
coaling ; and without fast colliers, such as are pro’ 
how often would the coaling ship be close at hand? We 
therefore may find our fleet in the condition of the in- 
efficient army which has to return to its base for supplies 
every few days. 

The fleet which can keep at sea for a long period will 
have an incalculable advantage over the one which cannot 
do so, and has to return frequently to coal. Our ships 
must necessarily return now and then for docking and 
cleaning and repairs, also for provisions and water, unless | 
these can be supplied them in the same way as coal ; but 
that is no reason why the far more frequent return for 
coal should not be avoided if possible. It requires no 
great stretch of imagination to picture a naval campaign 
in which the issue ultimately depended on the fact of one 
rd ta opposing fleets being able to outlast the enemy in 

uel. 

Granted the necessity for fast coaling vessels, it may be 
argued that many of our faster liners would do for the 
urpose ; but this, I think, is not the case ; for though, 


and 18 knots in cases of emergency, and in order to main- 
tain a high speed in rough weather and carry a large 
quantity of coal tony 10.9%" tons, besides coal for their 
own use) they must be of considerable size. 

The various requirements could be met by vessels of 
approximately the following dimensions :—Length, 550 ft.; 
beam, 66 ft.; draught of water, 27 ft.; with 10,000 tons 
of coal on board, so as to be able to go through the Suez 
Canal with full coal. On a ter draught, when there 
was no question of passing through the Canal, a greater 
quantity of coal could be carried; the amount would, 
however, be naturally limited by the cubic capacity of 
the holds. One, or perhaps two, deep water-ballast tanks 
should be provided for use when in the light condition. 

The horse-power necessary for 17 knots at sea would 
be about 12,000. The machinery would be of the most 
economical type, with apg tae seers engines and 
cylindrical boilers, with Howden’s system of forced 
draught. They would consume less than 14 lb. of coal per 
indicated horse-power per hour, so that at full speed the 
collier could go 1000 miles from the coaling station and 
back on 800 tons of coal, carrying 10,000 tons of coal to 
the fleet—that is, — to coal five of our largest 
battleships or cruisers fully, or ten to the extent of half- 
full bunkers, or a larger number of smaller warships. 

Any one of the large cruisers or armour-clads would 
take four or five days to go the 2000 miles, would use at 
least 1000 tons of coal, and would have been steaming 
hard all the time, arriving with dirty boilers and a tired 





no doubt, they would be useful, they would not be the 
best article procurable for the object in view, for the 


complement of stokers, &c., and a great part of her coal 
‘already burnt. Possibly 1000 miles from a coaling station 


simple reason that they have not been designed and built | is a long way to assume, but the same thing is true for a 
with this one object. | shorter distance, only not to such a marked extent. 

They could not carry the maximum amount of coal} ‘The coal for the collier’s own use could be carried in 
possible, nor have they the appliances for dealing with | wing bunkers, so disposed as to give good protection to 
coal in the most expeditious manner. Then, again, the | the engines and boilers as long as the coal lasted. : 
number of ships of our mercantile marine having a speed | In ordinary peace time the colliers could be used with 
of 18 knots is limited, and those vessels would probably | economy for taking coal to the coaling stations, and at 
be required in time of war for other purposes, such as | the naval manceuvres they could attend on the fleets 












. Pager read before the Institution of Naval “Arehi- 
tects, June 23, 1903. 


bringing our food supplies from abroad, transporting |as in war time. They would be made as little con- 
| spicuous as possible, so as not to attract the notice of the 


troops, and possibly helping as scouts. The late war 
| enemy. 


never brought home to the public mind the necessity of 
having fast transports and provision ships with s 
pace. | to elude the enemy’s cruisers; because, being 
purely a war between land forces, there were absolutely 
no cruisers to elude, and accordingly a great number of 
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peed | The cost of each of these colliers, fully equipped with 


| Temperley transporters and all the necessaries for quick 
| coaling, would be about 270,000/., so that four or five could 
| be had for the cost of one first-class armour-clad or cruiser, 
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= slow ships were requisitioned by the Admiralty, and 
id excellent service—ships, many of which would, with- 
out a doubt, have fallen an easy prey to a foe possess: 
of a large navy. 

Nor, again, was the necessity for fast merchant ships 
brought out in the Spanish-American war, nor in the war 
between Japan and China, the whole of the operations 
being carried on within, comparatively speaking, limited 
areas, and between nations which were practically self- 
supporting, as far as food supplies for their home popula- 
tion were concerned. 

No more need, therefore, be said here on the point that, 


be- | in the case of our being involved in a big war, our fast 


mercantile ships will be needed for the various purposes 
alluded to. The slower vessels, tramps, &c., whic edie 
carry coal to our various stations, will be more busily 
en, than ever in keeping pace with the increased de- 
mand for coal at those stations, and will be practically 
useless to attend on the various squadrons, on account of 
their slow-steaming qualities; many, too, probably falling 
into the hands of the enemy. 

The necessity, therefore, remains for fast colliers for | 
our Navy. The number of such vessels that would be | 
required must be decided by those who make the organis- 
ing of naval campaigns their special care and study. | 
However, eight of such vessels might first be tried, that | 
is, two to each of our four most important squadrons. | 
They should be located in pairs or larger groups at the | 
principal coaling stations, so that whilst one of each | 
pair is taking in coal in port, the other may be giving | 
coal to the vessels of the squadron at a distance. They 
should be able to steam 17 knots easily and continuously, 


COAL re) 


and the four could be kept in commission for about the 
cost of keeping an armour-clad. 

In time of war each would be an asset equal to several 
additional warships, as they would enable so many war- 
ships to remain at sea, saving them the time of going to 
and fro for coal, and giving them time to clean their boilers, 
do minor repairs to the engines, &c., besides resting the 
whole crew, officers and men. 

It would, no doubt, be possible to make such colliers 
suitable for carrying troops, fresh water, and consumable 
stores, provisions, &c., other than coal; but to attempt 
this would, to some extent, spoil them as colliers, and 
these duties could well be carried on by other mercantile 
vessels, as the warships would probably not require these 
other commodities nearly so frequently as coal. It would 
therefore be a mistake to reduce the efficiency of the 
colliers in the least degree by trying to fit them for other 
purposes as well. 

The small sketch plan annexed shows the general 
features of the vessel pro . _Temperley transporters 
would be carried on the derricks, and there would be 


ed |a double set of hatches, one on each side of the vessel, 


so that two warships could be coaled quite independently 
at the same time, one lying on each side of the collier. 
I have shown a mercantile stern with sham rudder above 
water, the real rudder and steering gear being below 
water, and thus fairly well protected. The two water- 
ballast tanks would each be divided by a centre-line bulk- 
peas and would altogether hold about 4000 tons of water 
ast. ; 








JAPANESE NAVIGATION.—The dividend of the Nippon 
Yusen Kaisha for its. past financial year has been fixed 
at 12 percent. per annum. The dividend represents a 
distribution of 1,320,000 yen, or 132,000/. in round figures. 





A Doras_e CabLe.—A section of a submarine cable 
between Cienfuegos and Santiago, in the Caribbean Sea, 
has been recently raised. The cable was manufactured 
in 1873, and was laid in 1881. Some few months since a 
question arose as to the durability of cables covered with 
india-rubber, and it was decided to raise the Cienfuegos 
cable and subject it to tests. The line was picked up in 
1350 fathoms of water in April, and was tested at the 
works of Messrs. Hooper at Millwall. The tests of the 
core showed that after twenty years’ submersion it was 
still in perfect electrical condition. An examination of a 
specimen 1 ft. long showed that the insulation was still 
good, and that the copper conductor had not suffered 
from any sulphur in the rubber, 
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} (500 horse-power)—the inlet pressure being 8.5: kilo- Results of Trials of Turbo-Pump. 
STEAM-TURBINES. grammes eagle centimetre (120 Ib. ? an’ square inch), | — —e f - * 
In our issue of July 3, page 6 ante, we reported the dis- |and the back- pressure at the condenser .115 kilo- | niet pressure P, in kilo- 
cussion on the paper on ‘‘ Steam Turbines,” read by Pro- | grammes io square centimetre (1.63 Ib. absolute)—| grammes per square| | 
fessor Rateau before the Conference of the Institution of | was -7.03 kilogrammes (15.5 lb.) of steam per electric] centimetre and pound 
Civil Engineers. We were unable to give Professor | horse-power hour; and under an_ overload, at 640] _ per square inch --| 6.65 94.583] 6.85 97.428] 7.30 103.828 
Rateau’s reply in full, but have since received his manu- | horse-power, with 11 kilogrammes (156.5 lb. per square pay cores a peony | 
script, and now publish the translation. /inch) and .128 kilogramme (1.82 lb. absolute) counter- cury) in kilogrammes | 
pressure at the condenser, the steam consumption was only | per square centimetre | 
In reply to the questions which were asked him, Mr. | 6.74 kil mmes (151b.) of steam per electric horse-power | and pounds per square | 
Rateau made the following statements :— hour. These are good results fora 500 horse-powerengine,|_ inch .. .. _..| 74! 24} .174] 24].174!1 24 
The multicellular turbine in question is constructed by | seeing especially that the vacuum at the condenser was | Revolutions per minute 3200 2 280 
Messrs. Sautter-Harlé and Co., engineers, of Paris, and | not very high. With a high vacuum, such as the Hon. W pe eds — height eis | 700 | 208 | eols } 
consists, as shown in Fig. 1, of a series of rotating wheels | Charles A. Parsons can so readily obtain, say 0.06 kilo- Output in cubic metres hie 10 | 689 
keyed on the turbine shaft, and separated by circum- | gramme (0.86 Ib. absolute) back-pressure at the con-| and cubicfeet per min.| 2.5 | 883] 2.76 96.5} 3,02 | 103 
ferential diaphragms held in grooves inside the turbine | denser, the above figures of steam consumption would be} Useful work in water | | 
casing. The latter is in two parts, the section being on a | reduced by 10 per cent. at least, and would be 14 Ib. per} raised—horse-power .. 118 125 141 
plane which passes through the axis of the turbine. This | electric horse-power hour normally, and 13.4 lb. with an | Theoretical steam con- | 
allows the accurate fitting of the lower half of the system, | overload. — ae _ | 
which is then completed by putting in place the top half | The diagram, Fig. 2, shows further that the total effi- a horse-power _— | 4.75 | 10.5} 4.70 | 10.5] 4.50 9.95 
of the casing.* ciency of the set, which rises to 58 per cent, at full load, | Actual consumption of] E 2 é ‘ at 
The wheels—a specimen of which was shown at the | remains approximately constant down to below half-load ;| steam per useful horse- 
meeting—consist of buckled steel plates, conical in shape | further, the total consumption of steam—the dynamo | _ power in water raised | 13.6 | 30 | 13.2) 29.1] 125 27.5 
(see 4, Fig. 1), on the periphery of which are riveted | remaining excited and being self-exciting—does not exceed | Efficiency of turbo-pump} 1 
nickel-steel blades, which are further held in place by a | 336 kilogrammes (740 Ib.) per hour running empty, being} ~P*F cent... e! 35.5 36 
band. The fixed blades of the distributors (guide blades) | thus 10 per cent. lower than at full load. Mr. Rateau 


are fitted on the periphery of the diaphragms (see 2, Fig. 1), 
opposite the wheels. On Fig. 1 the last diaphragm is 
hatched in order to throw it up more clearly. 


believes that no other engine gives such favourable 
results. 


| 
| At the same meeting Mr. Cecil West Darley gave the 





rapidly 3; this is due to the fact that the steam, and the 
| solid particles which it may draw with it, strike the wheel 
| at a speed of 1100 to 1200 metres (3600 ft. to 3950 ft.) per 


The shaft runs through the diaphragms in bushes of | results of trials made with a turbo-pump of the Parsons | second.’ The speed in the Rateau multicellular turbines 
anti-friction metal, with but little play—originally two- | system, which raised water to a height of from 744 ft. to | being the quarter and even the fifth of this figure, it may 
| be supposed that the wear under the striking action of 

the steam is much reduced, the shock being sixteen to 


tenths of 1 millimetre. The shaft, however, makes its 
play when this is insufficient, There is no inconvenience 


917 ft., its total efficiency being 31 to 35percent. Mr. Rateau 
has built similar turbo-pumps. 














attached to the friction of the shaft in the anti-friction 
bushes. Leakages of steam outside the distributors can 
only take place through this small windage, the total sec- 
tion of which is comparatively a very small one, owing 
to the small diameter of the shaft. The space between 
the wheels and the fixed parts is from 3 to 6 millimetres 
(.118 in. to .236 in.) ; there is thus no fear of their coming 


into contact. Should this happen, however, and a number | 


of blades get broken, they could easily be repaired, even 
on board ship, as each blade can be removed individually 
and be replaced by another, fixed by one rivet only. 

The steam flows through the diaphragms mf wheels 
from the inlet at A B to the exhaust G, its pressure de- 
creasing progressively, each successive wheel working 


under a low fall in pressure. The number of wheels | 


varies from three or four only to thirty and over. 

The foregoing shows that all loss in efficiency through 
leakage between the fixed and movable parts has been 
prevented in a marked degree. It has been stated that 
with this system of turbine the friction of the wheels in 
steam leads to a notable loss. This is not the case, and 
in actual practice, with a turbine the dimensions of which 
have been carefully calculated, the loss by steam friction 
is only 3 to 4 per cent. of the power of the machine. 

_ The steam consumption is also very moderate, being, 
it is believed, lower than that of — other similar type 
of engine. These turbines are calculated with great 
precision, by formule based on theory and completed 
by experiments on the flow of steam; the difference 
between the calculated figures and the results obtained at 
the trials does not generally exceed 2 per cent., thus con- 
firming the formule on which the études were first made. 

The efficiency of the turbines is shown in the diagram, 
Fig. 2, which gives the results obtained at trial runs 
made with the first of three turbines, coupled to a con- 
tinuous-current dynamo, supplied by Messrs Sautter- 
Harlé and Co. for the generating station of a mine at 
Penarroya, in Spain. The only motive engines in this 
station are the three steam-turbines in question. 

From the diagram, Fig. 2, it will seen that the 


consumption of the turbine and dynamo under full load | ceed 





* See ENGINEERING, vol. Ixxv., page 743. 
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One of these is of approximately 200 horse-power, 
and raises water to a total height of 212 metres (700 ft.), 
| the output reaching 180 cubic metres (6357 cubic feet) per 
hour. The total efficiency was 36 per cent. The table 
in the next column shows the results of the trials with 
the turbo-pump in question. 

About a year ago Mr. Rateau published the results of 
trials made with a turbo-pump which raised water up to 
a height of 1000 ft. Messrs. Sautter-Harlé and Co. are 
building at the present time a similar machine of 500 
horse-power, to raise water to a height of 1200 ft., and 
when working at a pressure of 70 Ib. per square inch the 
steam consumption is guaranteed not to exceed 10.5 kilo- 
grammes (23 1b.) per useful horse-power in water raised. 
This includes the working of the ejecto-condenser pump. 

The question has been asked whether in the Rateau 
turbines the blades wear out rapidly. The inventor does 
not see any reason why the wear should be more rapid 
than in the Parsons turbines, for, owing to the number of 
wheels, the speed of the steam flow to each does not ex- 
200 to 300 metres (660 ft. to 990 ft.) per second— 
equal, therefore, to that in the Parsons turbines. 

In the turbines with one single wheel, such as the 
| Laval. turbines, for example, the wheel blades wear 





2» measured at termunadts. 


correspon to the use of steam superheated abe: 10" 


twenty-five times less. Mr. Rateau referred to one 
of his multicellular turbines which had been working 
for about a year; it had never been opened, and, he 
| supposed the blades were not worn, as he had never? 
| found any reduction in its efficiency. ‘ 

| A question was also asked as to the cost of obtaining 
a good vacuum, or, in other words, what would be the 
|change brought about by causing the vacuum to rise 
from 26 in. to 28in. of mercury. Mr. Rateau stated it 
was not his place to reply to this question ; he only gave 
the results obtained with the ordinary vacuum. e was, 
however, quite of the opinion that it 1s advisable to ascer- 
tain what is the best possible vacuum ; while, according 
to theory (as shown in abstract in the consumption 
formula he had given), on ing from a 26-in. to a 28-in. 
vacuum (that is to say, from a counter-pressure in the 
condenser of 0/136 ta 0.068 kilogrammes), the theoretical 
consumption per horse-power for an inlet pressure of, 
say, 10 atmospheres, passes from 4.1 to 3,6 kilogrammes 
(9 lb. to 7.95 1b.). There was thus a saving of about 12 per 
cent., the supplementary work required, on the other 
hand, of the air and circulation pumps—and these had to 
be larger proportioned—not exceeding 2 to 3 per cent. 

The question of a governor for the engine was stated 
to be independent of the system on which the turbine 
was built. Any governor could be used for any turbine. 
The constructor of the engine needed to see that the 
governor was in perfect working order. 

Asarule, however, the governing of steam-turbines was 
easier than that of reciprocating engines ; first, because 
the moment of rotation was constant; and, secondly, 
because the flywheel effect of the rotary masses was com- 
paratively much higher in the turbines than in the re- 
ciprocating engines. Therefore, a governor which gave 
good results on a reciprocating engine would give better 
results still if used for a turbine of equal power. 

Messrs. Sautter-Harlé and Co. have fitted to the turbines 
the successful type of governor they have designed for 
their reciprocating engines. This is provided with a speed 
compensator, and insures for permanent working a con- 
stant s , Whatever be the load. For sudden variations 
in the load—on removing the full load, for example—the 
“*hunting ” does not exceed 4 to 5 per cent. 

The Hon. C. A. Parsons had stated that there was no 
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essential difference between impulse and reaction tur- 
bines. Mr. Rateau said it was quite certain that they 
resembled each other, both having rotary wheels and 
guide blades. There were, however, essential differences 
between the two, and it was only necessary to open a 
treatise on hydraulic engines to see that hydraulic engi- 
neers attach great importance to the distinction between 
the two types. Mr. Rateau had not sufficient time to 
develop the reasons for the distinction, but stated that 
the speed triangle at the entrance to the wheel was very 
different in the one case from what it was in the other. 
Fig. 3 shows the speed triangle and the shape of the 
vanes of an impulse turbine, and Fig. 4 those for a 
reaction turbine (the latter in the Jonval type). 

As the steam-turbines revolve generally too fast for the 
work they have to perform, means have to be taken to 
reduce the speed, and one of them is to cause the turbine 
to work by impulse and not by reaction. 

The Hon. C. A. Parsons asked how Mr. Rateau stood 
with regard to the trials of the Libellule, a boat ordered 
by the French Navy, and which is to be fitted with a 
turbine of his system. Mr. Rateau replied that it was 
not the Libellule which was undergoing trials at Havre, 
but torpedo-boat ‘‘ No. 243,” and these were to test the 
turbine. The Libellule, although provided with a 
steam - turbine, was for the testing of another appa- 
ratus which is not yet completed. Preliminary trials 
were made with torpedo-boat ‘“‘No. 243” during 
the summer months of 1901, and these immediately 
showed the disadvantages of an _ internal bearing, 
which resulted in a considerable oil priming to the 
condenser. This system of bearing was altered, and 
the trials were renewed during the summer months of 
1902. Several runs were made in the open sea, which 
proved the perfect working of the turbines, without 
vibrations and without oil-priming. The speed contem- 
plated had not, however, been reached so far. This was 
due to the difficulties met with in the action of the screw- 
propellers, and which existed also in England at the com- 
mencement of the trials. The best system of propellers 
to be used in conjunction with steam-turbines was being 
investigated up to last November, when the matter was 
dropped owing to an administrative matter, which had 
to be settled, relative to a special dynamometric device 
that had been provided for measuring separately the 
efficiency of the turbine and that of the propellers. The 
use of this device having appeared dangerous after the 
unfortunate disaster to the Cobra, it had been decided not 
to resort to it. } 

The trials are going to be renewed, the Navy having 
taken another method for measuring separately the 
efficiency of the turbine and that of the propellers. 

With regard to the anteriority of Tournaire as to reac- 
tion turbines with multiple wheels, Mr. Rateau said he 
had pointed it out as far back as 1890, in a paper to the 
Société de Industrie Minérale, St. Etienne, in the 
monthly report of March, 1900. It is stated also in the 
‘Dictionnaire des Arts and Manufactures” of Labou- 
laye, 1877. 








IRON AND SILICON. 
Note on the Alleged Cementation of Iron by Silicon.* 
By J. E. Strap, Member of Council. 


In a paper read before the Chemical Society of Paris 
by Mr. P. Eceeont there are references to the experiments 
of Professor Moissan,t stating that cylinders of soft iron 
packed in crystals of silicon, after heating to the tempe- 
rature of a good forge, were silicised even to the axes 
of the cylinders, and contained 2 per cent. combined 
silicon. 

Mr. Lebeau found that silicon, in fine powder, com- 
bined with reduced iron, when they were intimately 
mixed compressed into the form of small cylinders, and 
heated to 950deg. in vacuo. Thecomp cylinders on 
heating did not change their shape, but acquired greater 
solidity, and were completely soluble in nitric and hydro- 
chloric acids. It was on that account concluded that the 
silicon had completely combined with the iron. 

Other experiments were described which point in the 
same direction—namely, that solid iron and silicon when 
heated together combine at temperatures below their fusion 

ints, and that just as iron may be carburised by heating 
it in the cementation furnace with charcoal, in like 
manner iron may be silicised by heating with free silicon. 

The observations of these investigators appeared to be 
of so great an importance that an independent research 
was at once commenced in my laboratory at Middles- 
brough to determine whether or not such conclusions 
could be confirmed. 

In Professor Moissan’s paper, unfortunately, no_re- 
cords are given of the temperature employed. The 
temperature mentioned as that ‘“‘of a forge ” 
might mean 1400 deg. Cent., or even more. I re- 
peated his experiments, however, as nearly according 
to the data given as was possible. Prisms of pure iron 
and steel were embedded in finely-powdered crystallised 
silicon in a plumbago crucible. The crucible with con- 
tents was securely closed with s ganister covering and was 
heated approximately to 1350 deg. Cent. for half-an-hour, 
after which it was removed and allowed to cool. On open- 
ing the crucible the silicon was found strongly coherent and 
the prisms of iron and steel apparently of the original 





* Paper read before the Iron and Steel Institute, May 


8, 1903. 

+ Bulletin de la Société Chimique, 3rd series, vol. 
xxvii., No. 3, abstracted in the Chemical News, vol. 
Ixxxv., April 25, 1902. i 

+ Bulletin de la Société Chimique, vol. xxvii.,, pages 44 
and 45; Journal of the Iron and Steel Institute, 1902, 
No. I., page 638, 





shape. On careful examination, however, it was evident 
that they had all, with one exception, been completely 
melted, The pany eigen silicon powder had retained its 
form, and, after the metals had melted, on solidifying 
they occupied approximately the same original space. On 
carefully measuring them, they were found to be slightly 

ter in diameter and of less length. ‘The upper sur- 
os were convex instead of being quite flat. They 
were homogeneous throughout and contained large quan- 
tities of silicon. Had the metalloid entered by cementa- 
tion, the outer layers would have contained the most 
silicon, and the interior parts none at all, or at least very 
little. They had evidently combined with a portion of 


the silicon and formed fusible liquid compounds. The 
exception was a sample of pure iron, the lower part of 
which, but not the upper portion, had liquefied. On sec- 


tioning theprism vertically through its — the junction 
between the two portions was instantly detected, for the 
fused portion was hard, brittle, and homogeneous, 
whereas the unmelted part was soft, ductile, and also ap- 
parently homogeneous. This portion was carefully cleaned 
and the outer portion removed in a lathe for analysis. It 
contained only traces of silicon—not more, in fact, than 
the original bar—proving conclusively that even at a point 
close to that at which free silicon and iron unite to form 
a fusible compound, during half-an-hour heating at 
about 1350 deg. Cent., no silicon diffused into the iron. 

I can only explain the result obtained by Moissan by 
assuming that in his trials the temperature was suffi- 
cient to melt the oy Te containing 2 per cent. of 
silicon, and that silicon had not entered by cementation. 

The experiments of Mr. Lebeau were not repeated, but 
in order to test whether silicon will diffuse into iron under 
the ordinary conditions of the cementation as 
conducted for the carburisation of iron, I obtained the co- 
—— of my friend, Mr. Thomas Sorby, of Sheffield, 
who has on many previous occasions given me most valu- 
able assistance. 

A soft steel tube 5 in. in length, 1 in. in diameter, with 
a thickness in the wall of 4 in., was sealed at one end 
with a mixture of ganister and silicate of soda. Into this, 
crystallised silicon in fine powder was introduced to a 
depth of 1in., and upon this was placed a short prism 
of steel 4 in. in diameter, containing 1 per cent. of carbon. 
This was surrounded with silicon powder, well compressed. 
The upper space was partially filled with silicon, and 
finally the open end was closed with the ganister 
mixture. After drying, Mr Sorby placed the tube with 
its contents in one of his cementation furnaces, ether 
with a full charge of iron. The process was conducted 
in the usual way, and when the furnace was cold the 
tube with its iron and silicon were returned to me. 

When it was opened it was found that the steel prism 
had not altered in appearance. The containing tube or 
case itself was very brittle, and on analysis was found to 
contain 1.6 per cent. carbon, which had been absorbed 
from the charcoal enveloping it when it was in the fur- 
nace, a result which conclusively proved that the con- 
ditions for carburisation were most perfect. On turning 
off the steel from the prism itself, layer by layer, it was 
found that not even the external layer of steel had ab- 
sor even a trace of silicon. As the inside of the soft 
iron tube had also been in contact with the silicon, an 
analysis was made of it; but there was no more silicon 
present than in the metal previous to treatment. 

These practical researches do not disprove Mr. Lebeau’s 
observations that solid iron in gery a molecular 
state of subdivision combines with solid silicon at about 
1000 deg. Cent. They do show, however, that at tempe- 
ratures between 1100 deg. Cent. and 1200 deg. Cent. 
solid iron and free silicon do not combine, and that 
cementation by silicon is impossible when the iron and 
steel operated upon are in solid masses. 








Newport YEAR-Book.—This book, sent tous by Mr. 
Samuel D. Williams, Secretary of the Incorporated 
Chamber of Commerce, Newport, is in some respects re- 
markable. It seems to have no title-page, unless the one 
at page 27, or another at page 71, is supposed to serve this 
purpose. The Post Office and telephone directories’ 
are not numbered, and there is-no index, so that although 
the book contains much information useful to any one 
connected with, or doing business with, Newport, it can 
scarcely be regarded as a satisfactory publication. It 
seems somewhat high-priced at 3s. 6d., although it does 
include the nineteenth annual report of the Newport 
Chamber of Commerce. 


Gotp.—The value of the gold imported into the United 
Kingdom in June was 3,039,011/., as compared with 
2,584,514/. in June, 1902, and 1,401,799/. in June, 1901. 
The principal contributions to these totals were made as 
follows by British South Africa, British India, and Aus- 
tralasia :— 





ee tS : 
| June, 1903. | June, 1902. | June, 1901. 








1 
Colonial Group. 
ee | £ £ 
British South Africa ..| 1,704,174 | 514,978 Nil 
British India at is 905 | 645,018 200,717 
Australasia .. --| 690,210 | 649,785 | 554,527 





It will be seen that the deliveries from British South 
Africa have largely a their old ascendency, and 
that they are —— y swelling this year’s te 
gold receipts. e value of our gold imports in the six 
months ending June 30 of this year was 13,656,327/., as 


com with 10,624,514. in the corresponding period 
of 1 and 12,135,767/. in the corresponding period of 
1901. Here — the t imports were those from 
British South Africa, British India, and Australasia. 


| bassies in London, Tokio, and Washin 


CATALOGUES. 


Mr. F. Wallis Stoddart, of the Western Counties 
Laboratory, Bristol, has sent us pamphlets describing his 
continuous sewage filter. 

We have received from the Linolite Company, of 47, 
Victoria-street, S.W., a circular setting forth the advan- 
“— claimed for their system of electric ae. 

he Sir Hiram Maxim Electrical and Engineering 
Company, Limited, of 65, 66, and 67 Gracechurch-street, 
E.C., have sent us a copy of their catalogue of accessories 
for central power plants. 

Messrs. Bell Brothers, of 41, Corporation-street, Man- 
chester, have just published an illustrated pamphlet de- 
scribing their plant for the softening and purification of 
water. 

A price-list of ‘‘ hard- r rim ” pulleys has been sent 
us by Messrs. P. O'Neill. and Sons, Limited, of the 
Linden Mill, Castleton, near Manchester. These are 
claimed to be exceptionally light and strong, and the 
— sizes run up to 3 ft. 6 in. in diameter by 16 in. 
wide. 

Messrs. Buck and Hickman, Limited, of 2-4, White- 
chapel-road, E., have sent usa circular calling attention to 
the ‘‘Van” sensitive drilling-machine and the Fulmer 
drilling and tapping attachment. 

The John A. Mead ufacturing Company, of 11, 
Broadway, New York, have sent us a pamphlet describ- 


ing the Ridgway belt-conveyor, of which they are the 
manufacturers. 
Messrs. John Brown and Co., Limited, of the Atlas 


ublished a cata- 


Steel and Iron Works, Sheffield, have 
llis and Eaves 


logue describing in great detail the 
system of induced draught for boilers. 

A new catalogue of hand and steam cranes, including 
both fixed and locomotive types, has been issued by 
Messrs. Butters Brothers and Co., of Maclellan-street, 
Glasgow. 

Messrs. Tangyes, Limited, of the Cornwall Works, 
Birmingham, have issued a new catalogue of their duplex 
steam pumps. 

The Electrical Company, Limited, of 122 and 124, 
Charing Cross-road, W.C., have issued a new list of con- 
tinuous-current dynamos and motors. 

We have received from the Machine-Tool Company, 
Limited, of London-road, Nottingham, a copy of their 
— list of new and second-hand machine-tools now 
on sale, 

We have received from the Cradley Boiler Company, 
of Cradley Heath, Staffordshire, a series of illustrations 
representing different types of land, marine, and semi- 
portable boilers made by them. 

Messrs. Princeps and Co., of Matilda-street, Sheffield, 
have sent us a copy of their new catalogue, containing 
illustrations of their steam-traps, rod and piston-packings, 
hoists, springs, and constructional ironwork. 

Captain F. S. Pett, of Dover, has published a small 
pamphlet drawing attention to the special features of his 
en ng and disengaging-gear for boats. 

The nion Electric Company, Limited, of 151, Queen 
Victoria-street, E.C., have sent us copies of their new 
price-lists of their volt and ampére-meters, of which they 
make a large variety suitable for different requirements. 

Messrs. Richard Klinger and Co., of 66, Fenchurch- 
street, E.C., have published a couple of small circulars, 
of which one draws attention to their “Reflex” water- 
gauge, and the other is devoted to ‘‘ Klingerite,” a joint- 
making material for which high claims are made. 

The - Hunt Company, of West New Brighton, 
Staten Island, New York, have issued a new illustrated 
circular describing their system of coal-handling at power- 
stations. 

A combined horizontal drilling, boring, and_milling- 
machine is described in a new catalogue just published by 
Messrs. William Asquith, Limited, of the High Road 
Well Works, Halifax. 

We have received from Messrs. G, Wilkinson and Sons, 
of the Bradford Road Tool Works, Keighley, a copy of 
their comprehensive catalogue of machine-tools. 








INTERNATIONAL CANAL Lirt COMPETITION FOR THE 
DanuBe-OpgER CaNAL.—The Austro-Hungarian Embassy 
has informed the Board of Trade, through whose courtesy 
we are enabled to nae this notice before our readers, 
that the K. K. Handelsministerium, of Vienna, has 
instituted an international competition for the project of 
a canal lift to be constructed near Prerau, in Moravia, in 
connection with the Danube-Oder Canal. A height of 
35.9 metres (118 ft.) is to be overcome. Competitors are 
not restricted as to the type of device to be adopted; 
the water consumption must be small. Three prizes of 
100,000, 75,000, and 50,000 florins are offered. A premium 
of 200,000 florins will further be granted to the successful 
competitor, in case the work should be entrusted to other 
weer not the designer, provided the plant works satis- 
actorily. Competitive designs must be submitted to the 
Handelsministerium before h 31, 1904; the papers 
should bear a motto, and the same motto be used on the 
envelope containing the competitor’s name and address ; 
any tenders must be enclosed in thisenvelope. Particulars 
can be obtained from the Direktion fiir den Bau der 
Wasserstrassen, Vienna; the Austro-Hungarian Em- 
Hungarian Consulates at Liverpool, Chicago ey 

Tungarian Consu at Live , Chi S ran- 
cisco, New York, Philadelphia, &c.; and from the 
respective offices in other countries. We should like to 
add that this is only one of the projects concerning the 
regularisation of the rivers in the Austro-Hungarian 
Monarchy which were mentioned at the International 
Navigation Congress, held at Diisseldorf last year. Great 
differences of level will have to be overcome in several 





cases, 
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‘‘ ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


ComPILEeD BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., ¥ ~ sakestee teow Pp —= yee ‘ wi 

— of Specifications may tai at t atent le 

ranch, 25, Southampton Buildings, Chancery-lane, We: at 
the uniform price of 8d. 

The date of the advertisement of the pt of a Complet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


12,976. A. Creasy, Great Bentley, Essex. Destroy- 
eo » [1 Fig.) June od 1902.—This iesonien 





provides an agricultural fly-catching implement to be wheel 
over young wees of turnip or other vegetable. The implement 
resembles a barrow, having a hinged flap-board depending in front, 





with a curtain of sacking or the like at its lower edge. The board 
is made sticky with a mixture containing treacle or gum, and the 
implement is wheeled over the crop to be cleaned from fly. The 
curtain disturbs the fly, which then rise, and coming into contact 
with the flap-board are caught by the adhesive substance thereon. 
(Accepted May 13, 1903.) 


ELECTRICAL APPARATUS. 


10,459. H. J. Haddan, London. (D. Bergman, Stockholm.) 
Contro Circuits. [4 Figs.] May 6, 1902.—According to 
this invention a circuit can be interrupted at either or both of two 
points, and can be closed only when the switches at both points are 
closed. For this purpose the switches are placed in series. The 
invention is limited in title and claims to the application for elec- 
tro-motor control. There is claimed “‘A controlling mechanism 








° 


pane | / 


for electro-motors adapted to be controlled from two points, in 
which a switch is situated at each point in the circuit of a sole- 
noid actuating an automatic starter for the purpose set forth.” 
The controlling switches may interrupt both the circuits of the 
motor and of the automatic controller, and signalling devices 
may be employed at each switch station to indicate the position 
of the switch at the other station. (Accepted May 6, 1903.) 


11,819. H. H. Lake, London. (The General Electric 
Company, Schenectady, N.Y., U.S.A.). Transformers. 
{1 Fig.] May 24, 1902.—Oil for the insulation of transformers is 
dried and freed from moist air by heating it in a tank and by 
forcing, first, ordinary air, and afterwards dried air, through 
it, a vacuum being maintained over the surface of the oil, and 
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increased when the drying air is cut off, so that all air remaining 
in the oil is finally expelled. The transformer casing is also put 
under vacuum when oil is introduced, in order to prevent the oil 
from absorbing damp air therein. Air remaining in the trans- 
former casing, or ing access thereto, is preferably dried by a 
body of a substance possessing affinity for moisture and out of 
contact with the oil. (Accepted May 6, 1903.) 


19m. E. A. Claremont, Knutsford, Chester, and 
C. J. Beaver, Sale, Chester. Electric Cable Testing. 
June 4, 1902.—This invention provides means for localising the 
leak in an electric cable under test in water. Chemical is added 
to the water in the tank which will, by electrolysis, break up 
where current density is 


ed tion and convection. 


rent, and by causing it to drive a small dynamo to magnetise its 
own field magnet. By this means weakening of the motor field 
consequent upon reduction of the — of the small dynamo 
tends to increase the speed at which the motor armature will 
rotate. (Accepted April 29, 1903.) 


tiania, Norway.) Minimising Sparking. I 
29, 1902.—This invention relates to minimising sparking at points 


sa , and produce a dye in the | of interruption of an electric circuit in which current is flowing. 
vicinity of the cable leak, which dye may stain an outer covering | There is included in the circuit the winding of an induction coil 


of haematoxylin aqueous .005 solution, one drop of glacial acetic 
acidand 2 cubic centimetres of a7 per cent. solution of sodium 
hypochlorite in water. (Accepted May 6, 1903.) 
17,705. R. A. Fessenden, Manteo, N. Ca., 
Wireless Tel phy. [ll Figs.) August 12, 1902.—In 
this specification is ly claimed :—‘‘ A receiver for currents pro- 
du by electro-magnetic waves, and consisting of a conductor 
having small heat capacity.” For this pu the inventor 
prefers to use a wire drawn from platinum cored silver, from which 
for a short distance the silver has been dissolved. Means may be 


U.S.A. 


(a7035 


provided for preventing dissipation of heat from the wire by radia- 
i e instrument may be cow wane from light- 
ning by a Varley coherer, as proposed for lightning protection in 
1870, and comprising filings of gold-bismuth alloy (5 per cent. 
bismuth) in order that its resistance may be engage low. 
Devices in connection with tuning, and by means of which a 
number of stations may selectively communicate by arrangements 
wirelessly signalled are described. (Accepted Apru 29, 1903.) 
28,731. W. Oates, Halifax. Cable Conduits. [3 Figs.] 
December 30, 1902.—This invention relates to earthen or like con- 
duits for electric cables and which have longitudinal drain: 
channels extending beneath and communicating with the cable 
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ducts. According to this invention communication is made be- 
tween the ducts and the drainage channel by narrow longitudinal 
slots extending from end to end of each length. (Accepted April 
29, 1908.) 

2980. E. S. W. Moore and T. L. Rayden, Wolver- 
hampton. Electromotor. [1 Fig.) February 7, 1903.— 
According to this invention the speed of motors (especially for use 
in reversible battery ters) is controlled for minimum variation 
by supplying the armature only of the motor with driving cur- 
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9815. W. Lloyd Wise, London. (K. Birkeland, Chris- 
. (3 Figs.) April 
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of the cable, The solution preferred comprises to each eight litres 


short time previous to interruption) by a current which is inter- 
rupted at the same time as the circuit in which sparking is to be 
minimised. (Accepted May 6, 1903.) 

11,815. H. H. Lake, Kenden. The General Electric 
Company, Schenectady, N.Y., U.S.A.) 
(1 Fig.] May 24, 1902.—In this on limited in the title 
to railway systems, is broadly claimed :—‘“‘ A metallic return or 
negative main ada) to carry practically the whole return cur- 
rent, and grounded at its distant end only, substantially as and 
for the purposes set forth.” Theinventor says :—‘‘ The invention 


° 


is not limited to the system shown, since it would be equally 
applicable to a sectional third-rail system using a metallic return 
circuit, and to other well-known systems.” Its use is descri 
and illustrated in a contact stud line, in which it is preferred that 
the magnetic switches (having their coils permanently connected 
to the return main) be each adapted to maintain two studs in con- 
nection with the positive main. (Accepted May 18, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
4379. Th and Le’ a 
Lubricating losion 1 Fig.) Fe’ 


es. [1 Fig y 24, 
1903. (Convention date, Feb 24, 1902.)—According to this 
invention the periodic pressure existing in the exhaust pipe of an 






































explosion engine is utilised to pump oil to the cylinder, and a 
pump is provided having its piston normally held out by a spring 
and adapted to be driven inwards on excess of exhaust gas pres- 
sure over the pressure of its spring. The oil may be sight fed to 
the pump from an elevated tank. (Accepted May 6, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


13,744. J. H. ge and J. P. Von Holt, Ruhrort, 
Germany. Case-. . dune 17, 1902.—This inven- 
tion is based on the discovery that phosphorus, which is capable 


of producing surface hardening in iron, with brittleness, also 
facilitatés entry of carbon into the iron, the structure of the 
surface of the iron being rendered by the phosphorus coarsely 
and loosely crystalline. The inventors say in the visional 
specification :—‘‘It is preferable to employ red phosphorus, but 
it may be produced in the mixture itself in known manner.” In 
the final specification they say :—‘‘ We are aware that it is old to 
use for hardening iron a powder composed of exhausted cochineal 
insects, nitrogen in organic substances, and phosphoric acid, 
whereas ding he p t invention phosphorus is to be 
employed in the chemically uncombined state.” The article to 
be hastioned by this process is heated in a mixture of bone dust, 
to which is added a mixture of potassium prussiate 6 parts, 
_—— em 5 parts, and phosphorus 8 parts. (Accepted 
‘ay 13, 1903. 


12,561. H. J. Wright, Llanbedr, Merionethshire. 
- tion yb nn Ram Fig.} June 2, 1902.—This 


1 
invention relates to apparatus for "sold recovery by amalgamation, 
and in order that it may not be necessary to stop the stamps for 
cleaning off the plates, the said plates are made removable and 
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are adapted to have their upper ends inserted in Ves ACTOSS 
the stepwise sloping surfaces of the table, from which they can be 
lifted over stops. e ves are to prevent lodgment of mortar 
or slime under the slightly projecting lower end of the plates. 
(Accepted May 13, 1903.) 





whose other winding is counter-energised (it may be only for a 


13,025. P. Jensen, London. (W. Rubel, Berlin.) Pro- 
duction of Alumini June 7, 1902.—In this specification 
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(in which the dates of filing the provisional and complete speci- | the cut-off valve being a double one and the piston valve a double- 
fications are more than seven months apart) it is claimed that | ended one. (Accepted June 13, 1903.) 


aluminium may be smelted in a furnace other than an electric 
furnace, and at a temperature not exceeding 2000 deg. Cent. 
There is claimed :—“ Process of manufacturing aluminium, con- 
sisting in mixing alumina or clay with a sulphur containing com- 
pound of calcium, and a substance containing carbon, and exposing 
the mixture to a high temperature substantially as described and 
for the purpose set forth.” The process, it is stated, may be 
carried out as follows :—To 4 kilogrammes of burnt clay is added 
700 grammes of bone-black, 600 grammes of vitriol (60 deg. 
Beaumé), 600 cubic centimetres of mineral oil, and 2 kilogrammes 
of lime, and these are heated to a bright cherry red for three- 
quarters of an hour, to produce the fused metal at the bottom of 
the crucible and under a layer of powdery slag. (Accepted June 
18, 1908.) 


RAILWAYS AND TRAMWAYS. 


26,476. C. De Kando, Budapest, Hungary. Trolley 
Wires. (4 Figs.|)—December 1, 1902.—In order to prevent 
arcing and burning at or near the points of support of a trolley 
wire, the inventor proposes to duplicate the wire and to arrange 
the two conductors in electrical contact, and in such wise that 
the lower portions of the catenaries of one conductor cover the 
jointed parts of the other, the trolley passing from one wire to 
the other (and being wide enough to travel upon both) at the 
overlapping places. Swaying of the wires may be minimised by 
dividing them above the points where they cross and suspending 
the divided portions from well-separated points horizontal and at 
right angles to the line of the wire on the support. (Accepted 
April 29, 1903.) 


2088. J. T. Jepsor, Leeds. Bogie Goods Wagons. 
(38 Figs.) January 27, 1902.—This invention provides a self- 
discharging bogie goods wagon for materials in bulk, such as 
coal, and having bottom portions that are inclined and meet in a 
summit or ridge at each end of the wagon, so that the contents 


























of the wagon between the summits or ridges and the ends thereof 
will fall out when doors in the ends are opened, and that contents 
of the wagon between the summits of the ridges will fall out when 
the doors in the sides of the wagon are opened. The doors are pre- 
ferably provided with opening or closing mechanism that may be 
operated from either side of the wagon. (Accepted May 6, 1903). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,657. J. N. Paxman and T. 8. King, Colchester. 
St * es. [1 Fig.] June 16, 1902.—This invention 
relates to steam-engines, and provides a valve-gear that has for 
object to overcome difficulties that arise with ordinary slide- 
valves when superheated steam is employed. In apparatus 
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according thereto is employed a main piston valve with an auto- 
matic expansion slide-valve controlled by a governor and valve 
gear of the Paxman type. The expansion valve gear preferred 
is that described in specification of British Letters Patent No. 
8010 of 1885. The intermediate plate between the cut-off valve 
and the main valve is provided with two or more sets of ports, 





10,526. F. W. Schirmer, Aubonne, Switzerland. | 
Steam-Boilers. [3 Figs.] May 7, 1902.—The motor vehicle boiler 
according t9 this invention comprises two cylindrical walls bound- 
ing a water-space, connecting rings at their ends, a series of U 
tubes in horizontal radial series within the inner wall, and having 
their ends passing through the said wallso that they communicate 





13,873. J. Everett, Little Baddow, Essex. Treadle 
Mechanism. [1 Fig.} June 18, 1902.—This-invention relates 
to treadles such as are used for operating grindstones, lathes, and 
other machines, the object being to provide means whereby the 
arc of movement of a treadle is shorter fora crank of given throw 
than that of a treadle arranged in the ordinary manner, and 
according thereto the cc ting between the crank and -the 
treadle lever, instead of being pivotally connected to the lever, is 






































rigidly attached to it so as to form with the treadle lever a “ bell- 
crank,” and the treadle lever, instead of being rigid and pivoted 
ata point some distance behind the connecting-rod, is pivoted 


| near the rod to a link which is itself pivoted at its rear end to a 


point on the framing of the machine, in such manner that the 


, motion takes place partly upon the pivot immediately adjacent to 
| the connecting-rod and partly upon the pivot at the rear end of 


| the link. 


with the water-space, and a steam collector round the chimney 

and in circulatory connection with the said water-space. The 

rings connecting the walls of the boiler are held together and 

clamped in connection by bolts and nuts removable in order that 

the outer wall may be lifted bodily away to give access to the 

— _ and to the interior of the inner wall. (Accepted May 13, 
13, 


11,004. S. M.j]Cockburn London. Steam-Boilers. 
(2 Figs.) May 13, 1902.—This invention relates chiefly to boilers 
of the marine type, and is claimed in reference to boilers having 
heating surfaces situated above the furnace. According thereto 


generation of steam on the surfaces of the furnace plates is mini- 
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mised by greatly increasing the rate of water circulation there- 

over, by means of casings having tubes rising and depending 

therefrom, and preferably so proportioned as to entirely prevent 

formation of steam on the surfaces exposed to furnace heat. 
(Accepted May 13, 1903.) 

MISCELLANEOUS. 

28,823. Klopp’s Patents, Limited (1902), and P. 

urn, London. Cocks or Taps. (2 figs.) De- 

r 30, 1902.—In this cock a ball-valve is arranged to close 

the upper end of a liquid discharge passage extending through a 

| 





tube that is detachably fixed in the body of the cock, and carries 
at its inner end a fixed ring or washer forming the valve seat, 
and the means for lifting the valve is attached to a rotary outlet 
nozzle screwing upon the outer end of a short. tube whose inner 
end forms the valve-seat. (Accepted April 29, 1903.) j 


(Accepted April 29, 1903.) 
4752. M. Koller, Winterthur, Switzerland. Road 


Skates. (8 Figs.) February 28, 1903.—-The single-wheel roller 


skate according to this invention has the foothold below the 
wheel centre and arranged in such manner that by tilting the 
foot as on a curved blade ice skate, the point of balance is shifted 
backward or forward, The wheels are constructed somewhat 


Fig.t. 





similar to bicycle wheels, but the spokes are so arranged that the 
tread may be brought well under the foot without undue canting 
of the wheel. The foot-plate of the skate may be provided with 
a toe-prod, to cut the ground in pushing off, and with a rest at 
the heel end. For skating other than figure skating, the wheel 
of the skate may be locked to a ratchet device that prevents 
backward rotation. (Accepted April 29, 1903 ) 

1. V. Meyer, Hagen, Germany. Springs. [4 
= ] April 29, 1902.—According to this invention a systenr of 
cylindrical co-axial springs is constituted from one metal rod. 


Nh 





In the claim the invention is limited in its applization to such 
springs in which the alternate layers are respectively for 
traction and compression. (Accepted May 6, 1903.) 
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THE INTERNATIONAL CONGRESS FOR 
APPLIED CHEMISTRY. 
(Concluded from page 73.) 

WE pass over the proceedings of Section V.— 
Sugar (chairman, A. Herzfeld); Section VI.— 
Fermentation and Starch (chairman, M. Delbriick) ; 
Section VII.—-Agricultural Chemistry (chairman, 
O. Kellner, Leipzig); Section VIII.—Hygiene, 
with its subsections on foods, pharmacy, and 
hygiene and medicinal chemistry (chairman, E. A. 
Merck (Darmstadt), K. von Buchka, H. Thoms, 
and M. Rubner); and also Section XI.—Legal 
and Economical Questions (chairman, A. A. von 
Martius) ; these sections were well attended. The 
sugar chemists were strong, and the restrictions 
imposed last year in Germany on the sale of 
Fahlberg’s saccharine, which can only be obtained 
now in small quantities from the pharmaceutical 
chemists, called forth a lively discussion in 
Section VIII. 

We have already picked out some papers of in- 
terest to the engineer brought before these sections, 
and mention Ed. Buchner’s (Berlin) demonstration 
of lactic and acetic acid fermentations by the 
enzymes of bacteria which had been killed by 
acetone, and the paper by J. Stocklasa (Prague) 
on ‘*The Identity of an Aérobic Breathing and 
Alcoholic Fermentation and the Isolation of 
Enzymes from the Cells of Higher Plants and 
Animals.” The general resolution of the Congress 
forbidding the use of white phosphorus in the 
match industry, and another recommending em- 
ployés to the care of manufacturers, both in the 
interests of the latter, and as a moral obligation, 
should also be recorded. 

In Section IX., Photo-Chemistry, there were 
demonstrations and papers on ‘‘Colour Photo- 
graphy,” by the chairman, A. Miethe, R. Neu- 
hauss, and E. Konig (Hochst) ; on ‘‘Sensitometry,” 
by J. M. Eder (Vienna) ; on ‘‘ Lead Toning and 
Bichromate Preservation,” by Namias (Milan) ; on 
‘‘The Latent Image,” by Schaum (Marburg); on 
‘Brown (Acetonesulphate) Toning,” by A. Eicheng- 
riin (Elberfeld) ; ‘‘On Metholpyrogallic Developers,” 
by Ch. Faure (Toulouse) ; and ‘‘On the Dichroic 
Fog,” by A. Seyewetz (Lyon). This last valuable 
paper confirms much that was commonly assumed. 
There are two kinds of photographic fog, both notice- 
able in places where there is little silver, and due to 
some colloidal organic compound of silver ; in the pre- 
sence of colloids, silver salts give with developers 
dichroic precipitates of various colours; the fog 
consists essentially of reduced metallic silver. The 
surface fog is formed in the developer when the 
washing has been incomplete, and when it contains 
other solvents for silver bromide, hyposulphite, 
ammonia, &c.; it can be cured by nascent sulphu- 
retted hydrogen. The other fog is formed during 
the fixing ; it penetrates deep into the film, and, 
hence, is difficult to cure without danger to the 
image ; acid ammonium persulphate is the best 
remedy. Diluted solutions of permanganate of 
potassium, 1 in 1000, render good service in both 
cases ; the layer of manganese peroxide left in the 
gelatine is afterwards removed by dipping into 
sodium bisulphite, Na HSO,. The formation of 
fog is favoured by short exposures, impurities in 
the gelatine, high temperature, and traces of the 
developer in the fixing bath, and vice versd. Precht’s 
paper on ‘‘Solarisation and Retarded Develop- 
ment” is of similar interest. According to Abney, 
the solarisation takes place after exposure, owing 
to the reformation of silver bromide from the 
liberated bromine. Precht has extended these 
researches to bromogelatine films, and to the action 
of acetone sulphite in retarding developing. The 
solarisation can partly be cured by treating the 
plates with acetone sulphite, and no solarisation 
will occur in the presence of developers. 

L. Baekeland (Yonkers, N.Y.) read eight papers 
on ‘* Photo-Chemical Progress in the United 
States,” on the ‘‘ Keeping Qualities of Centrifugal 
Bromide of Silver,” and on various novelties. The 
white specks noticed in sensitised papers are due 
to particles of iron (from the baryta in the paper), 
which electrolytically produce an indifferent zone 
around them. The photo-regression of the latent 
image is favoured by the presence of chromium 
salts in the emulsions, and is most troublesome with 
emulsions of bromide prepared in centrifugal appa- 
ratus. The hygrometric state and temperature of 
the atmosphere should be watched in making sensi- 


sent in the air which slowly destroy the image, the 
keeping qualities of paper should be tested in an 
atmosphere of ammonium sulphide. J. Gidicke 
(Berlin) has investigated double salts of silver and 
sodium thio-sulphate, and recommends acid fixing 
baths. Thio-sulphate, we may add, is another 
name for hyposulphite, more correctly indicating 
the constitution of this compound. 
Section X.—Electro-Chemistry and Physical 
Chemistry, over which the President of the German 
Bunsen Society, H. Béttinger (Elberfeld), presided, 
was probably the busiest of all the sections, and 
relevant discussions sustained the interest till the 
end. J. Traube and G. Teichner (Berlin) opened 
the proceedings with a demonstration which seems 
to be incompatible with the views of Andrews on 
critical density. A glass vessel, jacketed with 
paraffin, and further with diphenyl amine, in order 
to maintain a constant temperature, contains some 
carbon tetrachloride, and also a number of small 
spherical glass floats or balloons. The apparatus is 
heated. When the meniscus disappears, some of 
the floats rise and some sink ; others keep near the 
place where the meniscus was. There are, there- 
fore, apparently layers of different density in the 
vapour, and that continues even when the tempera- 
ture has been kept for several hours above the critical 
point, while at the critical temperature differences 
in density between liquid and gas should disappear. 
According to Traube, the volume constant of the 
molecule—the b of Van der Waal’s formule—in- 
creases when a liquid evaporates, and there are 
liquidogenous and gasogenous molecules, which co- 
exist in proportions depending upon the tempera- 
ture ; at the critical temperature any mixtures of 
the two are possible. Tammann stood up for 
Andrews, stating that experimental errors had 
finally been admitted in previous similar researches. 
W. Nernst (Gottingen) showed a new apparatus, 
with the help of which he has determined vapour 
densities with fractions of a milligramme of the 
substance. That requires, first of all, a delicate 
balance. It consists of a beam of glass, a capillary 
tube, bent down at the one end to serve also as 
pointer, and resting on a quartz thread instead of 
a knife-edge; the balance was constructed by 
Schliiter, of G6ttingen, and brought to Berlin in a 
motor-car. There is also a furnace for the small 
iridium bottle in which the substance is placed. 
Nernst first tried one of his lamps with a hollow 
rod; but he uses now one of the iridium tubes of 
Heraeus, described above, which is heated up to 
2000 deg. Cent., the temperature being measured 
with the optical pyrometer of Holborn-Kurlbaum. 
The figures found for water, carbon dioxide, 
sodium chloride, &c., are very satisfactory, 42.9— 
e.g., instead of 44 (CO,), and sulphur seems to be 
monatomic at this high temperature. 
Several papers were presented on chemical 
kinetics. | Bodenstein (Leipzic) and Bodlinder 
(Brunswick) discussed the theory of the catalytic 
sulphuric acid process with which Knietsch, to 
whom the successful process adopted by the 
Badische Anilin-Fabrik is due, had dealt in Sec- 
tion II. Knietsch referred particularly to the in- 
fluence of pressure, temperatures, and diluting 
gases, to study which he had constructed a special 
electric furnace. Bodenstein finds that an excess 
of oxygen has no influence on the velocity of 
the reaction, but that an excess of SO, has; the 
presence of SO,, which is formed, further delays the 
reaction. Bodlander and von Keeppen used plati- 
num as catalyser, like the others. The authors 
agreed with Nernst that the rate of diffusion would 
be slower for SO,, and the still heavier SO,, than 
for O, which circumstance might explain a good 
deal, though the temperature coefficients observed 
do not fit this explanation. The paper by Schenck 
(Marburg), on the dissociation of CO into C and CO, 
concerns a similar subject which is of great in- 
terest to metallurgists. Schenck and Zimmermann 
find that the decomposition proceeds in two stages, 
C and O being first formed, and O and CO uniting 
to CO, in the second phase, and that the decom- 
position is complete in the presence of finely 
divided iron, which is itself oxidised by the re- 
action, but incomplete with finely divided nickel 
and cobalt ; silver does not hasten the decomposi- 
tion. H. Goldschmidt (Christiania), dealt with 
the kinetics of reductions of organic compounds ; 
P. Sabatier (Toulouse), with hydrogenation by 


catalysis ; L. Solvay(Brussels), with the theory of the 
separation of liquid and gaseous mixtures by gravity; 
and F. W. Kiister (Clausthal), with the dissociation 





tised paper. As there are always sulphides pre- 
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shown that bicarbonate solutions are stable only 
in the presence of carbonic acid. According to 
Kiister, soda solutions can, at ordinary tempera- 
tures, lose half their carbonic acid, so that a mix- 
ture of carbonate and caustic soda remains behind. 
A very slow current of hydrogen and oxygen was 
— through a solution of soda, a silver spiral 
metres in length being used, so that the bubbles 
took several minutes in rising through the liquid ; 
when the liberated carbonic acid is absorbed by 
barium hydrate, the loss continues for months. 

Technical electric osmotic processes in connection 
with electro-capillary and colloidal phenomena were 
discussed by G. Bredig (Heidelberg) and Count 
Schwerin (Hochst). Osmosis produces considerable 
level differences in electrolytic cells provided with 
diaphragms. This osmosis is not connected with 
the migration of the ions, for it is strong with non- 
electrolytes, like alcohol and turpentine, and does 
not alter the concentration of the solutions passing 
through the membranes, while in ordinary osmosis 
water permeates, but sugar is held back. Schwerin 
lowered zinc anodes into lead cylinders containing 
suspensions of alizarine, clay, peat, &c. ; a rela- 
tively dry mass collects at the anodes, and a clear 
liquid goes to the kathode ; peat may partly be 
dried in this way. Zirconium colloid was described 
by E. Wedekind (Tiibingen) ; it is obtained by 
reducing the oxide with magnesium, and extract- 
ing the magnesia with hydrochloric acid. O. S. 
Burns (Boston) spoke on colloids of paper, sulphides, 
oxides, silica, &c., prepared by shaking the sub- 
stances for many hours and days with distilled 
water ; it is not clear how he avoids contamination 
of the colloid with the glass or other material of 
the vessel. 

C. Monti (Turin) described experiments origin- 
ally started with wines, but extended to perfumes, 
extracts of coffee, and solutions of sugar and salts, on 
concentration by freezing. He pointed out that the 
sugar, acid, salts, &c., are retained in the inter- 
stices between the microscopic ice crystals, so that 
the purification is less complete than assumed. 
But diffusion downwards sets in when the frozen 
blocks are left to themselves, or partly thawed 
in the upper portion, and a concentrated solution 
drains off. The lower portions of the block 
become much colder, under these circumstances, 
than the top. Monti calculated that concentration 
by cold was often more economical than concentra- 
tion by heat; it did not affect the taste and smell 
of the extracts, moreover. 

H. Moissan (Paris) explained that the carbides of 
alkali metals—sodium, rubium, caesium, &c.—can 
be prepared in the electric furnace by heating the 
metal with soot, but that these carbides are easily 
decomposed again at a higher temperature. A better 
way is to let.acetylene gas act upon ammonium 
compounds obtained by treating the metal with 
liquefied ammonia; the resulting crystallised 
C, Cs, C, H,- is split into acetylene C, H, and 
carbide C, Cs, when heated in a vacuum. — P. 
Lebeau (Paris) described the silicides Si Fe,, 
Si Fe, Si, Fe; the corresponding Co, Ni, Mn 
compcunds have the same formule, but chromium 
yields Si Crz, Si Cr,, Si, Cr,, Si, Cr; the latter 
body was first prepared by De Chalmot. G. Gin 
(Paris) discussed the energy consumption of the 
aluminium reduction in the electric furnace. C. 
Zengelis (Athens) can produce temperatures up to 
7000 deg. Cent. by burning aluminium in oxygen ; 
fused aluminium unites with nitrogen and also 
with N,O to a nitride, Al, N,, and absorbs all the 
carbon from CO and CO, with formation of a 
carbide. 

H. Goldschmidt (Essen) reported on steel pro- 
duction in the electric furnace. Stassano, whose 
process he had an opportunity to study as official 
expert, melts superior Italian iron ore and char- 
coal by the indirect heat of the arc, which is kept 
above the ore ; the electrodes are cooled. A thermal 
efficiency of 61.3 per cent. is claimed, and as a good 
iron is obtained, the Italian Government are now 
erecting a 500 horse-power plant near Turin. 
Goldschmidt also referred: to the other processes 
of Gin-Leleux, Héroult, Keller, Harmet, Conley, 
&e., and to Kjellin who, at Gysinge, produces 
crucible steel in a crucible which is surrounded by 
coils, through which alternating currents circulate ; 
this seems to be the most promising process. 

A great many useful reports on electro-chemical 
subjects were presented. Ch. Marie (Paris) 
brought up the report of the commission on units, 
nominated. at Paris in 1900; most of the members 





pressure of soda solutions. Bodlinder had recently 


recommend with Le Blanc the terms and symbols 
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used by Kohlrausch and Holborn in their book on | Electrolytic Preparations of Organic Bodies” ; H. | cleared of any hydrogen deposited, made no differ- 
‘*Leitvermégen der Elektrolyte” (Conductivity). | Nissenson (Stulberg) and H. Danneel (Breslau) on | ence. Guntz (Nancy) described his barium, isolated 
On behalf of the Bunsen Gesellschaft, Nernst then | ‘‘ Electrolytic Deposition of Metals.” Danneel | from electrically-prepared barium amalgam by dis- 
proposed the use of a further table of symbols upon | gave among other things a plausible explanation | tillation in a vacuum; it is a silver-white metal. 
which that society, K. Strecker (of the Elektro- | for the fact that a uniform silver deposit is obtained ; New compounds, Ba Cl Na Cland analogous bromine 
technische Verein), and Warburg (of the Physical | on an irregular silver cathode ; whilst copper is|and iodine compounds, have been produced by the 
Society of Berlin), had agreed. A. A. Noyes) chiefly deposited on prominent points of the cathode | action of metallic sodium on Ba Cl,. E. Taylor, of 
(Boston), however, objected that the system pro-|so that the irregularities become more pronounced, | Penn Yann, N.Y., explained the manufacture of 
posed was neither consistent nor so comprehensive | and long crystals may result. Fr. Foerster (Dres- | carbon bisulphide, which he has successfully been 
as his own system. The question was again raised |den) and Branders (Aussig) reported on ‘‘Tech-| carrying on for several years; his new electric 
in the last plenary meeting, and the matter rele-| nical Inorganic Processes.” The efticiency of | furnace has a height of 41 ft. and a diameter of 


gated to a commission ; the British Association, | chlorate processes, originally 25 per cent., was | 16 ft. 
among other bodies, should certainly be consulted. | now 60 per cent. Most electrolytic alkali factories; In his paper on ‘Electrolysis by Alternating 
W. D. Bancroft and A. A. Noyes presented a| worked with a diaphragm ; next in order came the | Currents,” M. Le Blanc (Karlsruhe) raised the im- 
report on ‘‘ Physical Researches in America since mercury cathodes. The so-called bell process portant question of the possibility of determinin 
1900 ;” A. Coehn (Gottingen) reported on ‘‘The | of the Aussig Works was applied in four estab- | the velocity of ionic relations. When a solution of 
Influence of the Metallic Electrodes in Electrolytic lishments ; the bells are anode boxes of iron, |cadmium thio-sulphate is electrolysed with two 
Reactions,” referring to the Ueberspannung of lined inside with cement, and containing the | cadmium electrodes, cadmium sulphide and hy- 
Caspari, which, according to Nernst, finally means | anode blocks. Heéroult deduced a formula for the | drogen are formed by the one impulse, and again, 
that every metal has a special solution capacity for | efficiency of electrolytic alkali cells, and mentioned, | at the opposite electrodes, by the next im- 
hydrogen ; K. Elbs (Giessen) and M. Buchner | in reply to Van’t Hoff, that the application of a| pulse ; the hydrogen liberated at the respective 
(Mannheim), and also W. Loeb (Bonn) on ** The | rotating cathode, which would mechanically be | cathode pushes the sulphide of the last impulse 
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off, so to say. This is the commercial process of | electric resistance due to illumination ; selenium 
Richards and Roepper ; but at frequencies of 1000; cells become more reliable, though less sensitive, 
periods per minute and more, no sulphide is de-| when covered with perfectly dry pine-soot. In this 
posited. When two copper electrodes are dipped into | case both light and heat diminish the resistance ; 
a solution of potassium cyanide, alternating currents | tellurium is also sensitive, but heat and light have 
should produce no copper deposit; at 700 periods all! opposite effects. No pure body, Ancel argues, 
copper remains indeed in solution, at 38,600 periods | seems to be sensitive, but we do not know the 





only 33 per cent. If the anode current dissolves | 


cuproions, the next cathode impulse may precipi- 


tate them again ; if there is time, however, the copper | 


will pass into the complex cyanide-ion, from which 
the opposite impulse will not liberate copper, but 
hydrogen. The phenomena are very complex, as 
polarisation, rate of diffusion to the electrodes, 
concentration, &c., have to be considered. Yet 
Le Blanc thinks that his experiments tend to show 


that a space of yoyq Of a minute affords sufficient | 
'system. Reducing his deposit with stannous chlo- 
ride, he obtained a substance containing 99 per 
‘cent. of tellurium, and precipitating further with 


; aati : 1 y 
time for the ionic reaction, but gies Of a minute 
, 


not. 
W. von Bolton (Berlin) performed some interest- 


ing experiments. When a piece of lamp carbon, | 


as anode of a current of 110 volts, is slowly dipped 
into sulphuric acid containing a copper spiral as 


cathode, the rough carbon surface becomes almost, 


instantaneously bright; the surface is at first soft and 


a solution of an aluminium salt containing the 
platinum anode, the rod and the liquid near it 


begin to glow brightly, and the spectrum shows 
beautiful bands. The same experiments have been | 
made with other metals, or, in the case of sodium | 
chloride, e.g., with cathodes of carbon. This! 


glowing of the ions, as Bolton styles it, gives 
spectra which differ from the are spectra which 
result when the metal is anode. 

L. Ancel (Paris) spoke on the variation of the 


b b é : | electrically-charged bodies very energetically, and 
sticky, but hardens quickly. This commercial process | make diamonds and fluorescent screens glow ; but 
of Siemens and Halske succeeds best with hot acid, | the rays are easily stopped, and do not penetrate 
and fails when the liquid begins to hiss. When an | 
aluminium rod as cathode is similarly lowered into | 


nature of the impurities which cause selenium to 
act like a coherer. 

W. Marckwald (Berlin) showed his radio-active 
tellurium, in whose isolation he has been guided 
by strict reasoning. Some radio-activity having 
been found to adhere to bismuth, obtained from 
pitch blende, he electrolysed this bismuth with a 
bismuth rod. The black deposit so procured might 
be a relation of tellurium, as there is a gap in the 
group sulphur, selenium, tellurium, of the periodic 


hydrazine, he finally isolated from 4000 kilo- 
grammes of pitch blende, 10 milligrammes of his 
radio-active tellurium X. A smudge of this sub- 
stance on a piece of filtering paper, or an almost 
invisible coating on a sheet of copper, discharge 


even a cardboard box. Marckwald also showed 
the radium preparation which Sir William Crookes 
had entrusted to him after his departure ; and in 
Section IX. Precht (Hanover) spoke on the spec- 
trum of radium and conclusions as to its atomic 
weight, based on Runge and Paschen’s interpreta- 
tion of spectra. The official languages at the Con- 
gress were German, French, and English. 








Dunepin Execrric Tramways.—It is expected that 
electric tramways will be in operation in Dunedin before 
the close of the autumn. 
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GRINDING MACHINES AND 
PROCESSES,—No. XX VI.* 


By JoserH Horner. 


Back-ReEsts, which are used when grinding pieces 
of work between centres, have been much elabo- 
rated and improved of late. These may, or may 
not, be similar to those used in metal turning, 
but in any case their functions are not exactly the 
same. They are not so much supports, as steadies 
to prevent vibration. In producing turned work, 
a neck is either turned to be embraced by the rest, 
or the rest follows the cutting tool, embracing the 
portions just completed, immediately behind the 
tool. In each case the part embraced is turned up 
before the rest comes into play. 

In grinding, on the contrary, the back-rest comes 
into operation on pieces that are not true in the 
first place, and it does not embrace them at that 
stage, but is simply brought into opposition in the 
rear of the grinding wheel. At first, therefore, 
the rest merely touches the higher points of the 
piece being ground, and its pressure is only in- 
creased as the work becomes circular. Hence when 
a back-rest is used, its first function is to absorb 
vibration ; later it affords complete support to the 
work, due to the fact that at first it is set merely 
to touch on the high points of the work, but that 


* The dates at which the previous articles appeared 
are as follow, No. I. to No. XII. in vol. Ixxiv. (1302) i— 
No. I., July 4; No. IL., July 25; No. III, August 8; 
No. IV., August 22; No. V., Lge ag No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. IX.; November 7 ; No. X., November 21; No. XI., 
December 12; No. XII. December 26, 1902, in vol. lxxiv.; 
and No. XIII., January 16, 1903 ; No. XIVv., J sneer oe? 
No. XV., February 20 ; No. XVI., March 6; No. XVIL., 
March 20 ; No. III., April 3; No. XIX., April 17; 
No. XX., May 1; No. XXI,, May 15; No. XXIL, 
May 29; No. XXIII., June 12; No. XXIV., June 26, in 
our last volume ; and No. XXV., July 10, 1903. 
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as reduction goes on, its pressure and bearing can 
be increased, and with the important result that 
heavier cuts can be taken. 

Rests are divisible into two main classes, the 
fixed and the travelling, in this respect resembling 
the two types used on lathes. These again are of 
two kinds, those which encircle the work, and those 
which only do so partly; to the latter the term 
back-rest is applied. One or more of these may 
be used on a length being ground. Contrary to lathe 
practice, they are used on short and rigid as well 
as on long and slender pieces. They are, however, 
placed more closely together when the pieces are 
slender than when the pieces are of large diameter. 
They are employedon short pieces, because then much 
heavier roughing-down is practicable than would be 
so in the absence of such support. No amount of 
rigidity inherent in the work and the machine will 
stand against heavy grinding without the aid 
afforded by back-rests. Fig. 376, page 110, illus- 
trates a short piece of work in which two rests A, A 
are used in preference to one, when heavy grinding, 
combined with accurate results, is desired. 

The great feature which distinguishes the later 
back-rests from the earlier forms is the minute and 
delicate adjustments of which they are made capable. 
We can trace the growth of these steadies from 
forms in which plain or vee’d blocks of wood are 
used, to the very precise mechanisms of the last two 
or three years. The three-armed steady in its 
various forms also occupies a valuable place on the 
grinder, ue as it does on the lathe. 

Two plain steadies fitted to a large number of 
the Brown and Sharpe machines are shown in Figs. 
377 and 378, being flat ended and vee’d respec- 
tively. The first is held horizontally at the 
same height as the centre of the wheel. The 
second is set below, and diagonally, and each of 
the two slips of wood with which it is fitted is 
capable of separate adjustment by its screw. 
Although wood shoes are still used, and are sup- 
plied with some rests, those of bronze are prefer- 
able. The material most suitable for a shoe is 
something that will wear slightly around the work, 
but not too rapidly—that will keep its shape and 
size through a traverse or two on a long piece. 
Soft bronze is found to fulfil these conditions well. 

The bronze shoes supplied by the firms are made 
in a large number of sizes, each to suit one exact 
diameter of rod, as § in., 44 in., ? in., &c. They 
embrace also nearly one-half the diameter of the 
work that is being ground. The Y blocks used 
on the lathe, and shown in Fig. 378, are not so suit- 
able, because they lose their size too quickly. The 
bronze shoes are properly cut out either to take 
continuous bearing nearly around the semi-circum- 
ference, or on two portions, with a central non- 
bearing area cut away. Fig. 379 represents a 
fitting of the latter type belonging to a follow rest. 

Two plain back-rests by the Brown and Sharpe 
Manufacturing Company are shown in Figs. 380 
and 381. The body A is attached to the machine, 
the screw a pinching the hinged piece b against the 
lower vee’d edge. The shoe shown in Fig. 380 is a 
bevelled block of wood, to be cut or not, as required. 
Its position is regulated by a screw plunger. A 
better form is that in Fig. 381, in which the- back 
pressure is taken by & spring which allows the shoe 
to follow the variations in unfinished work, but has 
practically no effect when a true piece of work is 
being finished. The degree of pressure is regulated 
by the milled head-screw. The idea in making the 
face of the shoe sloping is that the piece, being 
ground will tend to climb on the shoe, and sup- 
port will thus be afforded to the work on the 
underside. The mass of the block is made sufli- 
ciently large to absorb slight vibrations. 

Fig. 382 illustrates another B. and S. plain 
back-rest. A single screw A clamps it to the 
table ; another screw B adjusts the plunger, which 
is pinched, when set, by the screw C above. 

Two Landis rests are illustrated in Figs. 383 
and 384, the first being a stationary, the second a 
travelling rest. In these the half-round shoe is 
adopted, adjusted horizontally along the horizontal 
centre of the work by a screw, and the pressure of 
the work is received by a spring. This is embodied 
in both figures, but subject to variation in design. 
On any single machine the same head is used for 
both follow and stationary rests, being transferred 
from one type of support to the other as required. 
The two types of support are shown in the figures 
at A, A, the head being attached at B, B. In 
some of the Landis machines the type of steady 
shown in Fig. 385 is employed, having two bearers 


formed on the ends of adjustable screws, and 
secured with lock-nuts, a very good form of rest. 
This was designed for the earlier types of machines, 
and is still made for some of the present designs. 
Figs. 386 and 387 illustrate a German steady 
rest, which is an improvement on the previous 


design, in so far as the fitting of concave shoes is | 


concerned. 
the screws; the latter are run in or out of their 
bosses, and locked with the nuts seen. 

A common type of fixed rest is shown in Figs. 
388 and 389, being built on the lathe model. The 
three slides, or jaws, afford the means for minute 
adjustments as the work becomes reduced. The 
head is also hinged, so that the steady can be 
slipped over the work at any location without 
having to insert the latter from the end. This 
design avoids the fitting of a number of shoes of 
different radii, the range of adjustability of the 
jaws being considerable, only limited by the length 
of the slots and the size of the hole in the head. 

Figs. 390 and 391 show a modification of the 
foregoing, in which the head is open-sided to permit 
of slipping it over work, and at the same time 
taking up less space in front than the last example. 
The pins are adjusted by hand, and clamped in 
their bosses. The top is hinged, so that it may be 
thrown back to remove work, and another piece 
can be inserted of the same size without altering 
the adjustment of the pins. 

This apparently simple adjunct—the back-rest 
—bids fair to become an elaborate affair, if we may 
judge by the latest development of the B. and S. 
Company, which they term a ‘‘ Universal,” because 
it contains provision for two adjustments to permit 
of the shoe coming into contact with the work 
below and behind. These positions can be located 
after regulation, to permit of their retention for any 
number of similar pieces being ground. This 
attachment is made both for the plain and universal 
machines, its essential method of operation being 
alike in each ; but the shape is modified to suit the 
different methods of attachment employed. 

Fig. 392 illustrates the rest for the plain machine, 


attached by the main portion A ; Fig. 393, that for | 


the Universals. The portion A carries the piece B, 
hinged at a, and the arm C, which rests on a roller 
pivoted on the stud 6. The shoe takes a bearing 
against the work at c and d, the respective adjust- 
ments of which are fixed by the stop-screws D and E, 
and regulated by the milled heads F and G. The 
piece c, d that takes the actual bearing is pivoted on 
a trunnion e, so that it is free to accommodate itself 
to the downward movement produced by F, and 
the forward one effected by G. The object of the 
springs f and g is to interpose elastic pressure 
sufficient to enable the shoe to resist the pressure of 
the wheel, and to absorb vibrations; h is a nut, 
and D its screw, which helps to effect the adjust- 
ments of the shoe. | 

Before setting the rest, G, D, and Eare slackened. | 
Then F is turned to impart a slight pressure to the | 
spring f. The screw D is now turned forward to | 
impart a gentle pressure of the shoe to the work ; | 
but it is necessary that the screw E shall be out | 
of contact, and the spring g relieved of tension. | 
Light end pressure is now exercised on the end of | 
C to hold the shoe in contact with the work, and 
the stop-screw E is turned gently until its end just 
comes into light contact with the portion 1, at 
which stage the shoe should bear at both ¢ and d. 
The nut G is turned to impart a slight pressure to 
the spring y. The tension on both springs g and 
f should be only sufticient to resist the pressure of 
the wheel when taking the last cut. If the shoe 
bears unequally at c and d, the nut G is tightened 
to increase the pressure at c, and the screw F to 
increase the pressure at d, but the pressure of these 
springs must not be greater than necessary, espe- 
cially in long and slender work. 

The object of the stop screw E, and the nut h, is 
to insure having a large number of pieces ground to 
the same size. When the screw E rests dead against 
its abutment 7, and the nut / against its shoulder, | 
the pressure of the shoe on the work ceases, and no | 
further reduction in size is permissible. To insure | 





The shoes are pivoted on the ends of | 


Work having different diameters also uires 
several rests. The adjustment afforded by the 
screws is so delicate that this is often made use of 
| to counteract slight differences in diameter at the 
opposite ends of work, instead of taking extra cuts 
by traverses of the wheel. 

Another shoe-holder is shown in Fig. 394, for use 
|on the Universal back-rest, and is used on a small 
plain grinder for work of 4 in. or less in diameter, 
hence it is termed an auxiliary shoe-holder. The 
main portion is hung on the rest-bar of the Universal 
back-rest by means of the trunnions a, resting in 
the Y/’s, and clamped by means of the screw b. A 
shoe A of proper radius is selected, and hooked on 
the ball-pins c. The adjustments are effected as 
in the Universal back-rests, except that there is 
often but one shoe, as shown, which will be ad- 
justed to obtain the precise diameter at the place 
of its location, as at the ends of the work. There is 
no special means for the lubrication of the quickly- 
revolving work in these steadies. Thisis, of course, 
effected by the water used for the cooling of the 
work itself, and as this flows over the steady shoes, 
they are amply lubricated, and the work cooled in 
them. In the case of lathe work, on the contrary, 
where such a flood of water is not so usual, the 
work where it rests in the steady must be oiled. 








THE NEW GRAVING DOCK OF THE 
| KAWASAKI DOCKYARD COMPANY, 
| KOBE. 

| THE Kawasaki Dockyard is situated near the mouth 
of the old Minatogarda, in Kobe, which is at present 
the greatest trading port of Japan. When the 
Kawasaki Dockyard was owned by the Government, 
the need of a dry dock had already been felt, and 
|several attempts had been made to select a 
| proper site, but owing to the bad nature of the 
‘ground along the general coast-line of Kobe, the 
|idea of building a dry dock was given up as an im- 
| possible achievement ; in place thereof there was con- 
| structed a patent slip in the dockyard, which accom- 
modated vessels up to 2000 tons, and which is still 








|in good working order. A few years after—viz., 
in 1886—this dockyard was handed over to Mr. 
|Shoyo Kawasaki, who still maintains an active in- 
| terest in its welfare. Owing to the sudden increase 
‘of trade in Kobe from about the year 1893, and 
the consequent increase of large vessels frequenting 
the port, a dry dock became an urgent necessity 
for the dockyard to meet the requirements of these 
vessels ; investigation into the subject was again 
taken up, and after a careful study of the nature of 
|the ground, and the proper methods to deal with it, 
|it was finally decided to start the work. Just at this 
| time—October, 1896—the dockyard which had been 
| Mr. Kawasaki’s property for about ten years, was 
| transferred to a joint stock company, which is the 
— Kawasaki Dockyard Company, Limited. 

he president of the company is Mr. Kojiro Matsu- 
kata, son of Count Matsukata, ex-premier of Japan, 
and the vice-president is Mr. Yoshitaro Kawasaki, 
the son of Mr. Shoyo Kawasaki. 

The work was begun in November, 1896, and the 
first vessel was,docked in June, 1902, nearly five- 
and-a-half years being spent onthe construction. ‘The 
general dimensions of the dock are as follow :— 


Extreme length from the outer caisson Shaku. 
stop to the toe at head ... 428.0 
Length on the floor... say mh ae 392.0 
Width of the body at coping level 
(narrowest part) ... ee mae a 79.8 
Width of entrance at coping level 64.0 
am = re ttom ... 52.0 
Depth of sill below coping igs oe 28.0 
nay « high - water spring 
tide ... se oak ‘ a oe 24.0 
Range of spring tide 5.5 


(A shaku is almost equal to the English foot, it 
being equal to 0.9942 foot; in the following, 
‘* foot ” is to be understood as ‘‘shaku.”) 

The dock accommodates vessels up to 5000 tons ; 
its capacity is equal to 20,760 tons at high water. 
Its general appearance is seen in Figs. 1 and 2 
cn our two-page plate, which are respectively a 
longitudinal section, and a plan. Figs. 3 to 7 on 





uniformity in setting and grinding, trial is made of | the same plate show typical sections, Fig. 3 being 
the first piece of work. When the adjustments by | through the altars, Fig. 4 just inside the caisson, 
the screws D and E are effected for tinished dia- | Fig. 5 through the entrance channel, Fig. 6 also 
meter, these then remain untouched for subsequent | through the entrance channel, and Fig. 7 through 
pieces until the wear of the shoe has to be taken up. | the pump-house. These sections, as well as Fig. 1, 
Several of these rests are used on long shafts or show the piling, and the wells that were sunk to 
spindles to support the work at intervals of a few close the entrance during construction, as will be 
inches. The rule for their distances apart is, one | explained later. 
rest to each six to ten diameters of work in length. Site.—The first idea was to build the dock in the 
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northern corner of the yard ; but on account of the 
arrangements of workshops, building slips, &c., 
it was decided to select the south-eastern corner 
for its site. The area of the site thus chosen being 
too small for the dock, necessary space had to be 
obtained by reclaiming the foreshore ; the dotted 
line in Fig. 8, page 114, shows the original coast- 
line. Again, as the easterly wind is the one to 
be most feared, the direction of the centre line of 
the dock was turned as far north as possible, and 
that of the finished dock is north 46 deg. 50 min. 
east. 

Geological Nature of Site.—Two borings on land, 
two in the foreshore, and one trial pit near the 
shore were driven to ¢scertain the geological nature 
of the ground. Although there is a slight inclina- 
tion of the strata towards the sea, their general 
arrangements are as follow :— 


From high-water spring tide (0) to 
ft. 2c : at 


—_ i‘ og bi Sand 
From — 20.0 ft. to — 45.0 ft. Silt 
» — 45.0 ft. to — 51.0 ft. Silt mixed 
with sand 
» — 51.0 ft. to — 52.0 ft. ... Broken granite 
» 7 520 ft. to — 73.0 ft. ... Compact sand 
charged with 
water 


This —73 ft. was the greatest depth ascer- 
tained by the borings, as the conditions of the 
lower strata were fairly well known from the ex- 
perience which Japanese artesian-well borers had ob- 
tained while driving wells in the vicinity of the yard. 
According to their information, this sand stratum 
extends as far down as —90 ft.; then follows 
another layer of silt about 33 ft. in depth (to 
— 123 ft.), below which there is another layer of 
compact sand ; the depth of this sand stratum is 
not known, but it is certain that it extends as far 
as —168 ft., the lowest limit ever reached in the 
vicinity of the site. 

The silt layer, which lies below the uppermost 
sand stratum on land, forms the sea bottom in the 
sea part. This silt bottom was so soft that while 
the boring was done in front of the shore (subse- 
quently reclaimed) a boring rod, accidentally 
dropped, sank about 12 ft. by its own weight, 
and subsequently, during the construction of the 
cofferdam in this part, great trouble was experi- 
enced owing to the sliding in of the trench made 
for the puddle. ; 

The trial pit sunk near the sea shore was 5 ft. in 
diameter, and its wall was made of wooden — 
strengthened inside and outside with angle-irons 
and iron bands. When its lower extremity reached 

- 40 ft., or it was sunk about 18 ft. into the silt, the 
inside of the pit was emptied of water, and a 
wooden pile was driven. hen the lower end of 
this pile was down to — 53 ft., water, which found 
its way along the pile, appeared, and it rose so fast 
that the pit was filled with water from —26 ft. to 
within 9 ft. of its top edge (+1 ft.), or 18 ft. in 
50 minutes, or at the rate of about 12 tons per 
hour. This water, which exists in the stratum of 
the compact sand, had a sufficient head to raise 
itself up to nearly high-water level. It is a mix- 
ture of salt and fresh water, and its level 
fluctuates in accordance with the rise and fall of 
tide in the outside sea ; these facts show that it has 
a connection with the sea-water in some way or 
other. 

Cofferdam.—The geological nature of the ground 
being such as above described, it was almost impos- 
sible to execute the work in the dry, but as the 
first step for the work it was decided to inclose the 
dock site with a cofferdam, whose total length was 
1540 ft. (Fig. 8, page 114), and to adopt a pile foun- 
dation beginning from one end and proceeding little 
by little, and finishing the concrete bottom as it 
went on. The puddle in the dam reached —38 ft. 
in the reclaimed portion and — 24ft. in the land part. 
On completion of the dam, which occurred about a 
year after its commencement, when the water 
inside was pumped out to —12 ft., a sinking of 
one section of the dam occurred, while, at the same 
time, a part of the bottom of the inclosed site was 
forced up above water and formed a kind of small 
island. 

Excavation and Well Sinking.—Such being the 
case, it was almost impossible to proceed with the 
original plan of working, even if repairs had been 
made to the dam, and it was decided to execute the 
excavation, piling, concreting, &c., all under water, 
and as the first step for that purpose, 15 cylinders, 
each 12 ft. in diameter, were sunk, 93 in front of 


Fig. 17, page 115, shows the staging, frames, 


their heads being previously cut off, rubble stone 
was thrown in between them to the average thick- 
ness of 3 ft., leaving 1 ft. to 14 ft. of pile heads 
projecting above the rubble to be subsequently 
covered with concrete. When the rubble was well 


wall, and five along the south entrance side wall 
(see Figs. 1 and 5, on our two-page plate, and Fig. 8, 
page 114), Those, sunk in front of the entrance, 
were taken off (two of them partially) to form the 
entrance after the completion of the dock. Subse- 
quently a row of six cylinders, each 10 ft. in dia- 
meter, was sunk in front of the row of seven cylin- 
ders, and the space between these two rows of 
cylinders was partly filled with concrete (to —20 ft.) 
and partly with puddle to serve for the purpose of 
a dam when the inside of the dock was pumped out 
for the facing ; eight cylinders, sunk along the 
side walls, were embedded in the concrete and 
formed a part of the wall (Fig. 6). The space 
along the dockhead being very limited owing to 
the public road, seven more cylinders were sunk 
along the head for the purpose of retaining the 
ground (Fig. 8). 

The depths to which these cylinders were sunk 
were — 49 ft. to — 53 ft. for the entrance part, 
and — 48 ft. to - 49 ft. for the head part. The 
cylinders were of composite construction of wood 
and brick, the lower 24 ft. (18 ft. in the 10-ft. 
cylinders), being made of wood, and the upper 25 ft. 
to 30 ft. of brick. They were all filled with con- 
crete after sinking was completed (Fig. 5). 

While the cylinder sinking was being executed, 
excavation was simultaneously carried on. This 
was all done by a Priestman dredger and steam 
winches. The depth of the excavation was — 41 ft. 
along the centre line, gradually rising to — 38 ft. 
at the sides; where the pumping chamber and 
_— well came the ground was excavated to 
- 43 ft. 

Pile-Driving.—After the excavation was finished, 
as the necessary preparation for pile-driving, a 
temporary staging was erected all over the site, the 
— of which were driven at a distance of 12} ft. 

oth ways. Beams and cross-beams being fixed on 
these posts, rails were laid longitudinally, on the 
top of which frames for supporting pile-drivers ran. 
Rails being laid on the upper face of these frames, 
the pile-drivers were able to move transversely ; 
thus the pile-drivers could be moved both longi- 
tudinally and transversely with respect to the dock. 
Nine drivers: were used, and for their working 
eleven steam winches were set along the north side 
of the dock site. 

The lengths of the piles ranged from 22 ft. to 
25 ft., though at special places piles of over 30 ft. 
in length were used. The diameter of the piles at 
the smaller end was 8} in. Besides, close piles of 
similar size were driven all round the site to provide 
against the escape of silt. They were all of pine, 
and the total number of both foundation and close 
piles was a little over 10,000. 

The rails on top of the staging being laid at just 
about high-water level, and the lengths of piles 
being such as above stated, it became necessary to 
use false piles 38 ft. to 41 ft. in length for driv- 
ing. Where timber is abundant, the awkward 
procedure of using false piles might not have been 
adopted ; but at Kobe long piles are comparatively 
scarce and consequently dear, which led to the 
adoption of the method above mentioned. Of 
course, the use of false piles gave great trouble in 
driving, both from frequent breakage of the piles 
themselves and their connections. The weights of 
the monkeys used were from 1700 lb. to 1900 lb., 
and their fall was generally fixed at 10 ft. The 
final sets ranged from 4 in. to # in. ; the total 
average number of piles per day per driver was 7.9, 
the minimum being 1 (before the men had grown 
accustomed to the work) and the maximum 15. 
Although extreme care was taken in driving the 
piles, it was rather difficult to judge of their bearing 
power, especially in this case, as they were driven 
with the aid of false piles, and it was thought pru- 
dent to appeal to direct trial. Such trials were 
made at two places selected at random, by loading 
100 tons—the necessary reduction being made for 
the buoyancy—of pig iron on the top of a wooden 
frame which stood on four piles. Thus, although 
each pile had to bear 25 tons net, there was no ap- 
preciable settlement in any one of the piles at those 
places, while the maximum calculated load the piles 
would have to bear, was 11 tons. The section 


drivers, &c. 
Rubble Packing.—After the piles were driven, 


rammed in between the piles by men in boats and 
by the aid of divers, it was found that soft silt 
oozed through the interstices of the rubble and 
settled on the top of it. This silt was so soft 
that it could not be removed with any kind of 
vessel, and it was obliged to be sucked up with 
the aid of centrifugal pumps. The section Fig. 18 
shows the form at this stage of the work. 

Concrete Deposition under Water.—The injurious 
effect of sea water on cement concrete is now well 
known among engineers, and here, as the concrete 
was to be deposited in its most unfavourable condi- 
tion—namely, directly after its preparation—it 
was decided to change the water inside the dam to 
fresh water. The volume of water present in the 
dock site at that time-was calculated at 80,000 tons, 
but as its replacement had to be effected gradually 
over 310,000 tons of water from Kobe Water 
Works was used for this interchange of sea and 
fresh water, the latter entering from the surface 
and the former being pumped out from the bottom, 
together with the scum produced by an unavoid- 
bs washing out of mortar. The proportion of salt 
to fresh water was ascertained from time to time 
by analysing water taken from the surface, middle, 
and bottom at three places, and by finding out the 

uantities of chlorine and sulphuric acid it contained. 
The quantities of chlorine and sulphuric acid were 
16.869 and 1.924 grammes per litre at the commence- 
ment, but were reduced to 0.352 and 0.071 grain 
respectively at the end. The inlet of fresh water 
gave also the advantage of maintaining the water- 
level inside the dock site, so as not to injure the 
concrete in its imperfect state of hardening. 

The deposition of concrete under water was 
started from the entrance side over the whole 
width of the dock bottom, and was carried to an 
average — of 9 ft., which depth was previously 
ascertained by experiments. e deposition was 
done by skips and cranes set on two pontoons, 
each carrying two hand cranes, men standing on 
the banks and on boats giving necessary directions 
as to the proper positions where the skips were to 
be lowered. The skips were made of iron, and had 
a capacity of 32 cubic feet, and were provided with 
canvas covering to minimise the washing out of 
cement during the sinking. 

In order to secure the best possible union between 
the portions of concrete, the work was pushed on 
day and night without interruption, and divers (who 
were not allowed to disturb the unset concrete) and 

umps were employed to take off the scum produced 

y the unavoidable washing out of mortar. The 
proportion of concrete for the bottom was 1 of 
mortar to 1 of gravel, and the mortar consisted of 
1 of cement, 1 of puzzuolana, 0.19 of lime, and 3 
of sand. The concrete used for the side wall had 
the proportion of 1 of mortar to 1} of gravel, and 
the mortar consisted of 14 of cement, 1 of puz- 
zuolana; 0.25 of lime, and 4 of sand. Concrete 
was mixed by three Carey-Latham concrete mixers 
of 10 cubic yards capacity, and the mortar was 
prepared by 20 mortar mills of 6 ft. 6 in. diameter. 
The setting time of the mortar to be actually used 
was constantly observed in the cement-testing room 
by immersing mortar in the water taken from the 
dock site, and its beginning ranged from 8 to 10 
hours in water. The utmost care was taken in 
deposition, to join new concrete to old before the 
latter began to set. 
The photographic view, Fig. 25, page 122, shows 
the appearance when the concrete was deposited ; 
the pontoon for deposition is seen in the middle, 
and the concrete-mixing shed is on its left. Boats 
carrying centrifugal pumps for sucking up the scum 
are seen in front of the pontoon. the section 
Fig. 19, page 115, shows the form of the bottom, 
actually taken by sounding. 
After the bottom concrete was all finished, the 
next step was the deposition for the side walls, and 
before it was commenced, all dirt was taken off 
from the bottom concrete surface, while the scum 
was blown off by water-jets. The necessary frames 
to confine the concrete to the designed form were 
erected ; all this was done by divers. 
Concrete for the side walls was deposited in two 
layers of 7 ft. and 12 ft. deep, the same care being 
taken in deposition as for the bottom. Sections 
Figs. 20 to 24, page 115, show the form of con- 
crete for the side walls, and the necessary frames 
erected for its deposition. This brought up the top 
of the concrete to — 8.0 ft. 
Concreting under water was stopped at this level 


of 8 ft. below high water, as the previous ex- 








the entrance, three along the north entrance side 





perience had demonstrated that the water inside 
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the dock site, owing to the existence of the outer 
cofferdam (sunken part repaired) could safely be 
lowered to at least 10 ft. below high-water level. 

English cement was mostly used. Puzzuolana 
was got from one of the Goto Islands (not far 
from Nagasaki) in the Province of Hijen. The 
gravel and sand used were mostly obtained from 
the sea coast in the vicinity of Kobe. The 
total quantity of concrete deposited under water 
was 27,200 cubic yards, and the greatest quantity 
lowered in a day (24 hours) was about 640 cubic 
yards. The total number of men—-divers, car- 
penters, engine-drivers, coolies, &c., employed for 
this work only was 149,000, reduced to a day’s 
work of 10 hvurs. 

Puddle and Partial Filling.—The next step taken 


fill in sand as soon as possible to counteract its 
pressure. The clay used for puddle was got from 
Awaji Island. 

The back filling of sand was carried on together 
with the puddle laying, care being taken that the 
surface ot the sand should always be below 
that of the puddle, lest sand should tind its way 
through interstices in the planking into the space 
for the puddle. Puddle and back filling were tem- 
porarily stopped when they reached nearly the same 
level as that of concrete deposited under water. 
This stage of the work is shown in Section Fig. 22. 

Pumping, Concreting, and Temporary Loading.— 
The interior of the concrete-box, so to speak, was 
thus shut up from the outside, except above 8 ft. 
below high-water level, and a commencement was 





JV 


tions showed that it was not safe to do so, as 
the box was not heavy enough to counteract 
the upward pressure of water existing under the 
bottom. This pressure under the bottom was 
ascertained by the level of water inside 8-in. 
iron pipes, which, to provide for the case when 
the observations of the bottom pressure should 
become necessary, were previously embedded in 
the rubble packing under the bottom concrete. 
These pipes had open ends, and through the bodies 
of the last ones, holes were perforated to make the 
ingress of water easier. The pipes ran under the 
side walls and went up through them, and their 
upper ends reached above high-water level. There 





were six of such pipes—one at the head, two on the 
north side, and three on the south side. The 
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was to put in clay puddle directly on the back of 
the side walls all round the dock. Previous to the 
laying, all the frames hitherto constructed at the 
back for the deposition of concrete walls were taken 
off, and new frames were erected in their places 
to provide for the bulging out of the puddle. The 
puddle was prepared by t:vo pug-mills driven by 
steam engines. The prepared puddle from those 
mills was delivered into skips (the same skips 
as were used for the concrete) on boats lying along- 
side the bank, and was lowered into its destined 
position, the necessary precautions being taken to 
insure a water-tight joint with the natural bed of 
silt. The actual thickness of the puddle became 
much greater than the designed thickness of 6 ft., 
and in some special places it became even about 
8 ft., owing to its bulging, in spite of the existence 
of frames to sustain it, and the precautions taken to 











made in pumping out the water inside the coffer- 
dam. When the water was lowered to —8.0 ft., the 
top of the side wall appeared above the water, and 
it was farther lowered to —9.0 ft. on the outside 
of the dock and to —12.0 ft. on the inside. 

From what has been described above, it is evi- 
dent that, as there was no direct connection be- 
tween the outside and inside of the dock, provided 
there was no fault either in concrete or puddle, 
there should not have been any change in the 
water-level inside this box. Several days’ observa- 
tions showed that the daily increase was only about 
§ in., and this demonstrated that there was no ap- 
preciable leakage ; consequently had there been no 
upward pressure to lift the box, or had the box 
been heavy enough to overcome that pressure, in 
case such existed, the box would now have been in 
a stage to be safely emptied. But careful calcula- | 








observations of water-level in these pipes showed 
that water not only rose quite high up in them to 
nearly high-water level, but varied in agreement 
with the variations of the external tide, the only 
differences being that the range was smaller, and 
the changes of level lagged behind those of the 
tide. 

The pressure existing under the bottom having 
thus been ascertained, concrete was further raised 
on the side walls in the dry (Section Fig. 23, 
page 115), and as this alone was not heavy enough, 
rubble and gravel were deposited inside the dock, to 
serve as a temporary load. The total amount was 
8000 cubic yards, and thus the excess of the weight 
of the box above the bottom pressure became more 
than 12 tons per lineal foot of the dock length. 

All the precautions which were deemed neces- 
sary having thus been made, water was pumped 
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GRAVING DOCK AT THE KAWASAKI DOCKYARD, KOBE, JAPAN. 
CONSTRUCTED FROM THE DESIGNS AND UNDER THE SUPERINTENDENCE OF DR. GENJIRO YAMASAKI. 
(For Description, see Page 112.) 


Fig. 17. 
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out from inside the dock, and it was found that the | 
leakage in the whole dock amounted to only 1 cubic | 
foot per minute, or less than 2 tons per hour. 

The engraving Fig. 27, page 122, shows the view 

when the dock was emptied for the first time. 

Masonry Facing.—Such a quantity of water being 
insignificant, the preparations for masonry work 
were at once started, and as the first step, a tempo- 
rary scaffolding, which was to serve two purposes of 
lowering concrete, mortar, and stone, and of 
taking out the temporary load, was erected over 
the centre line of the dock, and after its comple- 
tion the stone setting was commenced. Four can- 
tilever cranes, which were designed and constructed 
in the dockyard, and which ran on the side 
walls ; four derricks worked by steam ; two 3-ton 
hand-cranes, and two trussed beams, which were 
spanned between the central scaffolding and the side 
walls, were the principal plant used for lowering 
materials, setting stone, and taking out the tempo- | 
rary load. 

As the temporary load above alluded to was) 
put in to compensate for the insufticiency of the 
weight of the concrete box, it could not be taken 
off at once, but had to be removed gradually as the 
stone facing progressed both on the bottom and 
the sides. rhs caused great trouble in working, 
as the removal of the temporary load, the levelling 
of the irregularities of the bottom surface with 
concrete, and the stone setting had all to be done 
in a very limited space. Stone setting was com- 
menced both from the entrance part and the head, 
and the greatest amount set in a day of twelve 
hours was 1310 cubic feet. 

The facing stone was all of granite, mostly from 
Tokuyama quarry, and its thickness was from 
1.3 ft. to 2.6 ft. along the sides and from 1.5 ft. 
to 2.5 ft. along the bottom. Special care was 
taken in building the entrance, large-sized stones 
being used, and chains and rails being embedded 
in suitable positions along the bottom and the 
sides. The mortar used for stone setting for the 
dock body had the proportion of 1 of cement, 
¢ of puzzuolana, and 24 of sand, and that for the 
entrance part had the proportion of 1 of cement to 
1 of sand, both by volume. The only structures 
in connection with this dock in which granite was 
not used were the part of the culvert leading to 
the pumping-house, penstock chamber, and the 
arch of the lower chamber of the pumping-house, 
all of which were lined with hard-burnt bricks. 

On each side of the central drain 5-in. iron pipes 
were laid with branches of 14-in. iron pipes which 
were to collect the trifling leakage water, and dis- 
charge it to the rudder-well. 

Pumping House.—After the bottom concrete of 
the pumping-house was deposited (allowance being 
made for facing), it was weighted down on to the 
bottom, and the outer frame was erected outside, 
leaving a space between them which had to be filled 
with concrete under water, and had to form the 
body of the wall. After the wall reached the proper 
height, the inside and outside frames were taken 
off ; the inside was then faced with stone and the 
outside was backed with clay puddle. In that part 
of the side wall, where the culvert leading to the 
pumping-house had to pass, another frame was set 
down at the same time with that for the pumping- 
house, and when—after the water was pumped out 








from the dock—it was removed, a tunnel was formed 
connecting the inside of the dock with that of the 
enw hy omer which tunnel was subsequently 
ined to form the culvert. 

Caisson.—The caisson ‘s of the box-shaped type, 
with four sluices of 20 in. diameter for letting in 
water, and an electrical driven 5-in. centrifugal 
pump is set up in it to give greater convenience for 
the removal of the water-ballast. 

Pumps.—The main pump isan electrically driven 
30-in. centrifugal pump, the electricity being sup- 
plied from the main electrical station of the com- 
pany. This is the first instance of the erection of 
a motor for this purpose in Japan. Besides this 
main pump there are an 8-in. drainage pump and 
an ola: 4 for starting the main pump, both of 
which are driven by electricity. This main pump 
is of a capacity to raise 5000 tons per hour, and 
will empty the dock in about four hours. The 
me were those manufactured by the Lawrence 

achine Company, and the motors were by the | 
General Electric Company ; all these were supplied 
by the American Trading Company. As there is 
no need of boilers, the pumping-house is very 
simple, its roof standing up only about 2.6 ft. above 
the ground level. 





| classes of trucks ran 


The dates in which the several works above 
described were commenced are :— 
First cofferdam November, 1896 


Excavation ... November, 1896 
Cylinder sinking March, 1898 
Piling ... ds December, 1898 
Concreting April, 1900 
Stone facing ... July, 1901 
The dock opened June, 1902 


The total cost of the work was 1,700,000 yen. 
The chief engineer for the work was Dr. Genjiro 
Yamasaki, and his chief assistants were Samuru 
Maruta, M.E., and Jinzo Okamura. 








INDIAN RAILWAY PROPERTY. 

Tue shadow of absorption by the Anglo-Indian 
Government hangs over the old Indian guaranteed rail- 
way companies. These valuable organisations came 
into existence some 50 or 60 years since, and enjoyed 
for half a century a comfortable 5 per cent. per 
annum, being entitled at the came time to halve any 
surplus profits. But this was too good to last. 


: The rate of interest has been steadily declining, and 


now that the Anglo-Indian Treasury can raise all the 
funds which it requires at 3 per cent. per annun, it is, 
of course, quite out of the question that it should con- 
tinue to go on guaranteeing 5 per cent. per annum. The 
two undertakings which now await absorption are the 
Madras, and the Bombay, Baroda, and Central India. 
The Great Indian Peninsula was recently bought up 
upon an annuity basis, but this system has not given 
satisfaction to its early proprietors ; and the Madras 
and the Bombay, Baroda and Central India are now 
endeavouring to secure payment in new 3 per cent. 
stock, to be issued with a reasonable regard to the cur- 
rent and future value of their properties. The Madras 
will apparently be satisfied if its 5 per cent. stock is 
bought up at 151/. per 1000. 

It is rather, however, with the engineering than 
with the financial aspects of Indian railway property 
that we have to deal. We observe that the length of 
the Bombay, Baroda, and Central India, properly so 
called, remains at 461 miles, of which 421} miles are 
upon a 54-ft. gauge and 39} miles upon a 3 ft. 4 in. 
gauge. The company also works 1784} miles of line for 
the Anglo-Indian Government, and 5324 miles for 
certain native States and other companies. Its system 
accordingly virtually comprises 2777] miles. It is not a 
little unfortunate that of these 2777? miles, 785 miles 
are on a 54-ft. gauge, 18764 miles upon a 3ft.4 in. gauge, 
and 116} miles upon a2ft. 6 in. gauge. The difficulty of 
working and the cost of transhipment are, of course, 
increased by these gauge complications. 

In the course of the second half of last year, the 
company expended 30,396/. additional capital upon 
the 461 miles representing the Bombay, Baroda, 
and Central India system, properly so called, and 
26,283/. upon the Godhoa and Baroda chord line. This 
expenditure carried the aggregate outlay on capital 
account to the close of last year to 10,782,802/., so that 
the construction and equipment of the 461 miles of line 
involved an average cost of 23,390/. per mile. The 
working of the lines which the company conducts for 
the Anglo-Indian Government and certain native States 
is attended, of course, with some profit, so that the 
Bombay, Baroda, and Central India has managed for 
a good many years to give its stockholders an extra 
dividend in addition to the guaranteed 5 per cent. per 
This extra dividend amounts for 1902 to 


annum. 
lJ. 3s. per cent. per annum; for 1901, the stockholders 
received altogether 6/. 7s. 4d. per cent. per annum. 


The exceptional prosperity which the company had 
attained a few years since has rather declined, but the 
undertaking is still a valuable property. The loco- 
motive stock authorised for the Bombay, Baroda, and 
Central India comprised 179 engines—viz., 22 tank 
and 157 tenders. The number, however, actually con- 
structed to the close of last year was 187—viz., 24 tank 
and 163 tender. The tank engines range in weight 
from 354 to 564 tons, while the tender engines range 
from 35} to 47} tons. It should be observed that re- 
ductions made from time to time in the locomotive 
stock had reduced the number of engines owned by the 
company at the close of 1902 to 183, of which 156 were 
in actual running order at the end of the year. Since the 
Bombay, Baroda, and Central India was brought into 
operation it has renewed altogether 51 engines at the 
> of revenue ; on the other hand, 40 engines had 
been condemned to the close of 1902, and seven engines 
had been sold to the Indian Midland Railway Com- 
pany. The company owned at the close of last year 
3021 goods trucks and vans of various kinds, as well as 
ballast trucks, accident cranes, travelling oil and water 
tanks, &c. The carrying capacity of the various 
from 5 tons to 30 tons, but 
only 70 attained the latter standard. 

The Government consulting engineer considers 
that the Madras Railway Company should proceed 
with rail renewals at a somewhat increased rate ; 
and the directors are already, to some extent, 
meeting the views of the Government official, the 





expenditure upon permanent way renewals in the 
second half of 1902 having been 9527/. more than in the 
corresponding half of 1901. There was also an increase 
of 16,5407. in the expenditure of the locomotive and 
carriage department of the Madras in the second half 
of last year. This wasaccounted for by an inclusion 
of the cost of three new engines, and a Korte outlay 
_— the repair of locomotives and goods stock. The 

adras suffered seriously upon some points of its 
system, in the second half of last year, from flood 

amages occasioned by an abnormal monsoon. The 
north-west line was visited by an extraordinary down- 
pour which carried away the line, more or less seriously, 
in the neighbourhood of Mangapatnam, where a bridge 
of considerable size was destroyed. The Nilgiri line 
also suffered considerably, while the north-east line 
had 40 miles more or less wrecked in December. 
The dislocation of traffic was, of course, very great. 
The length of line in working upon the Madras at the 
close of 1902 was 845 miles, nearly all single track. The 
expenditure made by the Madras on capital account to 
the close of last year was 11,624,520/., of which 
45,9061. was expended during the second half of 1902. 
It follows that the average cost of construction per 
mile to the close of last year was 13,757/. per 
mile. The number of engines authorised for the 
Madras stood at the close of last year at 174, 
and all of these engines had been constructed at the 
same date—viz., 152 tender and 22 tank engines. The 
actual number of engines in running order at the close 
of 1902 was 134. 

The length of line in operation upon the Bengal 
and North-Western Railway at the close of 1902 was 
1265 miles. Of this mileage 748 belonged to the com- 
pany and 517 to the State. The expenditure on the 
main lines (535 miles) to the close of 1902 was 
3,056,614/.; upon the Doab line (213 miles) 1,094,812/. ; 
and upon the Tirhut State line (577 miles) 3,294,866/. 
A bridge over the Gogra at Turtipar was opened for 
traffic on January 15. The Doab line branches from 
Azamgarh to Shahgunj, and from Ghazipur to Ballia, 
were also opened on February 14 and March 10 respec- 
tively. The bridges on these branches are not finished, 
but there is every prospect of their being ready before 
the next rainy season. Work ona Doab line branch 
from Kopagunj to Dohrighat, and on a main line 
branch from Tulsipur to Uska Bazar, is about to be 
commenced. Nonew extensions of the Tirhut State 
line have been undertaken, but a considerable amount 
of work has been done in finishing up the Hajipur and 
Katibar extension, as well as in improving sta- 
tions, &c. 








AGRICULTURAL Enaings.—The value of the agricultural 
steam-engines exported from the United Kingdom in 
June was 93,869., as compared with 90,1187. in June, 
1902, and 97,4791. in June, 1901. In the six months 
ending June 30 this year the exports increased to 427,6411., 
as compared with 327,112/. in the corresponding period of 
1902, and 361,800/. in the corresponding period of 1901. 
The bulk of the agricultural engines exported go to 
European countries, which took engines in the first half 
of this year to the value of 327,829/., as compared with 
258,6137. in the corresponding period of 1902, and 
300,065/. in the corresponding period of 1901. 





ProgecTeD LARGE Harsour Works AT Bertin.—The 
Corporation of Berlin is at present contemplating the 
construction of extensive harbour works in the vicinity of 
Oberbaumbriicke and the Ring Railway. The area 
under consideration principally belongs to the City of 
Berlin, and is very ‘commodious. It is pro’ to build 
several large warehouses, specially intended for corn and 
flour, large enough to allow 55 lighters of 180 ft. length 
and 23 ft. beam to load simultaneously. The installa- 
tions will be of the most approved type for loading and 
discharging, capable of dealing with the contents of about 
200 railway wagons per day. The calculated cost is about 
400,000/., exclusive of the site, which as already stated 
mostly belongs to the city. 





Ruopestan Ratiwayrs.—The report of the Rhodesian 
Railways Company for the four half-years ending April 
30, 1902, states that on the completion of the extension 
from Salisbury to Gwelo construction was at once pro- 
ceeded with both from Gwelo and Bulawayo, a junction 
being effected at a point 49$ miles from Bulawayo on 
October 6, 1902, and the line was opened for tratfic on 
December 1, 1902. A sum of 88,944/. still remains unpaid 
by the Imperial military authorities in respect of the 
claim put forward by the company for services rendered 
and material supplied during the war. An extension 
from Bulawayo northwards by way of the Wankie coal- 
fields and the Victoria Falls was opened _for traffic to a 
distance of 167 miles from Bulawayo March 3, 1903. 
Further trials of Wankie coal have confirmed the favour- 
able opinions expressed regarding it, and considerable 
economy will be effected by its use on the railway. It is 
expected that the railway will reach the colliery at_the 
end of August, and that it will be completed to the Vic- 
toria Falls about the end of the present_year. A tender 
has been accepted from the Cleveland Bridge and Engi- 
neering Com , of Darlington, for the construction and 
erection of a atige to span the Zambesi at this point. A 
survey of the route northwards from the Zambesi to the 
copper fields of the Kafue district is being made, 
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THE GRIFFIN MARINE TYPE HYDRO-OIL 
ENGINES. 


WE illustrate on this page and on pages 118 and 119 
a couple of marine yt age made by the Griffin Engi- 
neering Company, of Bath, which present some features 
of special interest. We have already in our columns 
(see ENGINEERING, June 5, page 759) given some par- 
ticulars of the results obtained with one of these en- 
gines as fitted to the oil-barge Royal Daylight. It 
will be remembered that in these trials a very high 
efficiency was reported, the oil consumption as stated is 
but .3 pint per horse-power hour, which is quite com- 
arable with the best figures yet noted for even the 
Diesel type of oil-engine, though the maximum pressures 
and corresponding stresses developed in the framing, 
connecting-rods, and the like are little greater than in 
oil-engines of the usual type. Should the figure given 
be confirmed on further experience, it would seem that 
Mr. Griffin’s addition of water to the charge sent in to 
the cylinder will constitute an important step forward 
in the construction of internal-combustion engines 
making use of the heavier hydro-carbons. 
The engines of the ‘‘ Royal Daylight” are repre- 
sented in Figs. 1, 2, and 3, page 118. They are rated 
at 50 horse-power on the brake. As will be seen from 
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GrirFin HyoRO MARINE O1 ENGINE,(WiTH WATER) 
Scale 200 lbs to the inch, 
Mean Pressure, 80 ibs. per sq.inch, 
Indicated PP. = 64-5 
Initial Explosion Pressure 210 lbs 

above Atmaspheric line 265. 
Fig. 3, there are two cylinders, the trunk pistons of 
which are connected to a common crosshead, the pin 
of which is at all times accessible for examination and 
lubrication. There is but a single crank. The two 
cylinders fire alternately, and as each works on the 
Otto cycle, there is thus one explosion every revolu- 
tion of the main shaft. The charge consists of equal 
quantities of oil and water, which are thoroughly 
mixed and atomised by a jet of air issuing under a 
pressure of about 15 lb. per square inch. The mixture 
thus obtained is extraordinarily complete. If the jet is 
allowed to flow into a Winchester quart and collected 
there, it is found that the liquid collected is thoroughly 
emulsified, and some seconds have to elapse before 
any signs of a division into strata of oil and water are 
visible. In the actual engine this jet is passed into a 
vaporiser, which is heated, when the engine is running, 
by the waste heat of the exhaust gases. On the suc- 
tion stroke of either of the two cylinders, a charge of 
the mixed oil and water vapours is drawn into the 
cylinder, together with the air necessary for com- 
bustion. This additional air, it may be stated, is 
drawn through a jacket surrounding the exhaust pipe, 
and is thus heated to a certain degree before it enters 
the cylinder. Tube ignition is used, the tubes are 
of pure nickel, and thus last for some months before 
needing replacement. 

The oil and water are supplied to the atomiser 


Sze. 


under pressure, derived from an air-pump driven from 
the camshaft, which also supplies the air used in 
atomising the liquids. N calaall the air pressure is cut 
off from the atomiser by a self-closing valve, and the 
supply of oil and water is similarly cut off by a second 
valve. When, however, either suction valve of the 
| engine opens, the air-valve to the atomiser is opened 
| Simultaneously. The air therefore flows to this pul- 
| veriser, and acting there on a small piston, opens the 
oil and water-valves, allowing the two liquids to flow 
into the atomiser. The two are then caught by the 
issuing air and knocked into mist, which enters the 
| vaporiser, where both constituents are converted into 
| vapour ready to enter the cylinder, as already ex- 
i plained. The suction, atomiser-valve, and exhaust- 
valves are all opened by cams fixed on a shaft driven 
by a 1-to-2 gear from the crankshaft in the ordinary 
|way. At starting, the air supply is turned into the 
_atomiser by opening the valve to the latter, and the 
\issuing jet is ignited, the air needed for combustion 
| being admitted into the vaporiser by opening a venti- 
jlator-valve at the same time as a by-pass leading 
| direct to the exhaust pipe is opened to get rid of 
| the products of combustion. The arrangement will 
be easily understood on reference to Figs. 6, 7, and 8, 











the end of d is fitted the flywheel g (Figs. 1 and 4), 
and to this is bolted the drum Ah, carrying the 
central casting shown, bolted to which are split 
friction-discs, which can be expanded alternatively 
against the inner surfaces of the barrels, i and 9, 
belonging to the two screw shafts. This is accom- 
plished by means of the sliding collar which is 
moved by means of the hand-wheel shown at the 
top of the pillar in Fig. 1. The motion of this 
collar is utilised to force in the wedge e to expand 
the friction disc, as indicated in Fig. 5. As indi- 

— here, this wedge experiences rolling friction 
only. 

The boat to which this engine was fitted is, as 
stated, the Royal Daylight. She measures 72 ft. by 
15 ft. by 6 ft., and is fitted with tanks to carry each 
50 tons of oil. The cylinders of the engine are 1] in. 
in diameter by 14 in. stroke, and the designed speed is 
240 revolutions per minute. The gialen and cy- 
linder covers, the inlet and exhaust valves, are all 
water-jacketed. The speed can be altered whilst the 
engine is running, by aivasion the governor, which is 
of the usual ‘ hit-and-miss” pattern. With the 
governor set for any particular speed, the number of 
revolutions does not vary 3 per cent. between full load 
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GRIFFIN HyDRO MARINE ENGINE, (WITHOUT WATER) 


Scale 1i0lbsto the inch, 
Mean Pressure 58:1 lbs/ sq.trch. 

Indicated IP.= 47. 
Initial Explosion Pressure, 145 lbs. 
above Atmospheric line 185, 
(7909.£) 
be seen, the vaporiser consists of three separate con 
centric chambers. The inner one of these, corru- 
gated as shown in Fig. 6, is that into which the mist 
of oil and water flows from the pulveriser a. The 
ventilating openings round the pulveriser, best seen 
in Fig. 8, are closed when the engine is started, at 
the same time as the by-pass valve 6 to the exhaust 
pipe. This done, the only possible escape of the con- 
tents of the inner chamber is to the engine through the 
inlet valves. The exhaust pipe, it will be seen, 
‘‘ jackets ” this inner chamber, and in turn is jacketed 
by the space C, which constitutes the main air inlet. 
By this arrangement not only is the air heated prior to 
its admission into the cylinder, but the outer surface 
of the vaporiser is kept cool, a fact which adds greatly 
to the comfort of the engine-room. 

The engine is started by a small donkey engine fitted 
at one side, as shown in Fig. 3, driving the crank- 
shaft through friction gear, as indicated in Fig. 2, As 
will be seen from Fig. 1, there are two screws—one 
right-handed and the other left-handed, the shaft of 
one constituting a sleeve on the other. 

One of these screws is used when the ship is running 
forward, and the other when running astern. Either is 
connected at will to the crankshaft by a friction clutch, 
shown in detail in Fig. 4. Hered is the end of the 
crankshaft ; the inner tail-shaft lies inside the outer 
hollow shaft f, carrying the other propeller. On 











As stated, the engine has proved highly economical 
on trial. The excellent results obtained are accounted 
for by Mr. Griffin on the theory that in ordinary oil- 
engines the temperature attained is so high that 
** cracking ” of the oil occurs, with the formation of 
tarry products difficult to burn, the combustion of 
which is therefore incomplete when the exhaust valve 
opens. With the addition of the water charge the 
rise of temperature is, he considers, less, and hence 
the formation of slow-burning tars is avoided, so 
that the whole of the combustible matter sent into 
the cylinder is, he claims, actually burnt there —— 
the working stroke. High compression can be usec 
without difficulty, that shown on the diagram, Fig. 9, 
being 80 lb. per square inch. In Fig. 10 we show an- 
other diagram, taken from the same engine, using oil 
only, without the water addition. It was found neces- 
sary to reduce the compression to 40 lb. per square 
inch, as the shock of the explosion was proving ex- 
cessive. In Fig. 11 we represent a smaller type of the 
same engine, which differs in some details from the 
larger one already described. In the first place, no 
donkey engine is required to start the main engine. 
This is done by hand. The flywheel shown is not 
keyed to the main shaft, but on releasing a clutch can 
run loose on its shaft, and can then be turned through 
a free-wheel device by a chain, as indicated. Two 
men — at the crank can soon set this wheel 
moving at a high speed. The clutch is then thrown 
into gear, and the flywheel carries the shaft round by 
its momentum, and drawing in and compressing a 
charge, starts the engine. The device in question is 
sufficient for engines up to horse-power. The 
method of reversing the motion of the boat is also 
different from that adopted with the larger size 


engine. A ne propeller is used, which is driven 
through epicyclic gearing, shown in detail in Figs. 
12 to 17. 


The drum carrying the ‘‘ idle” bevel wheels can, at 
will, be clutched to the crankshaft, so as to revolve 
with it, or can be left loose, so as to run round freely, 
or, thirdly, can be clamped to they engine framing. 
In the first case the whole system of crankshaft drum 
and screw-shaft revolve as one piece, and this is the 
state of affairs when the boat is running ahead. If 
the drum is released from the crankshaft and left free, 
the tail-shaft remains stationary whilst the drum 
revolves idly at half the speed as the crankshaft ; 
whilst thirdly, if the drum is clamped fast so as to 
prevent its rotation, the screw-shaft revolves back- 
wards at the same speed as the crankshaft revolves 
forward, and the boat consequently runs astern. 
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GRIFFIN MARINE TYPE HYDRO-OIL ENGINE. 


CONSTRUCTED BY THE GRIFFIN ENGINEERING COMPANY, ENGINEERS, BATH. 
(For Description, see Page 117.) 
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MonTrEAL AND ToronTOo.—The customs revenue col-; Sree, Froats.—The Eastern Shipbuilding Company, of terminal at Greenville, New Jersey. The two floats will 
lected at Montreal in May was 970,757 dols., showing an | New London, Connecticut, has received a contract from | be built tandem, on ways recently vacated by the launch- 
increase of 146,738 dols. as compared with May, 1902. | the New York, Newhaven, and Hartford Railway Com- jing of the Great Northern (U.S.) Railway steamship 
The customs receipts at Toronto in May amounted to} pany for two steel floats for ferrying purposes from the | Minnesota. Each float will be 318 ft. long and 38 ft. 
667,983 dols., as compared with 478,421 dols. in May, 1902. | Consolidated’s Haarlem terminal to the new Pennsylvania | beam. 
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GRIFFIN MARINE TYPE HYDRO-OIL ENGINE. 


CONSTRUCTED BY THE GRIFFIN ENGINEERING COMPANY, ENGINEERS, BATH. 
(For Description, see Page 117.) 


























































Uj 
ata 


: I SSS ae 7p en ey} — SJ 








































SS SAA a F Fig. 1 aay 
SS SPs § Ate 
\ eee \ AR K tity, > 
ww bff WW) x 
IM Wik 


Ny. Dy 


—E-|-F 
Uy 
(in 


Ml 


/ Ly 


RW. 
as — | 
ter. ® | ; 


\/ ALIN 


\ 









WS 

























UN 
KD W9 



















VV 


















































| 1,750,000 tons per month. Unsold stocks do not amount | circus. The great majority of furnaces are sold up far 
NOTES FROM THE UNITED STATES. | to 100,000 tons. Our entire output is being absorbed, | ahead. The recent drop in iron and steel does not mean 
PHILADELPHIA, July 15, 1903. | although new orders are not coming in very rapidly. An| what it appears to. The advance in prices last sprin 
StocK-JOBBERS and other people who make money by | interesting feature of the trade within a few days is | was because of extreme scarcity, and producers char; ed 
scaring investors have been for two or three months | that a good many large consumers are beginning to buy. | higher prices simply because they could get it. The 
pounding with their tack-hammers at the iron and steel | They have been holding off for upwards of two months. | great. pressure is now over, and. prices have merely 
trade pea, Rehodloe to crowd down values, but without | Their determination to become buyers Ae om is certainly | receded to their normal level. Billets are down to 
any perceptible effect. A careful review of the situation | an encouraging feature. During the reduction process, | 28 dols. a ton at Pittsburgh, which afford a large margir. 
up to yesterday justifies the assertion that, apart from | Bessemer forge and foundry irons declined about 3 dols. | In finished products moderate activity prevails. e 
a little declining tendency in several directions, the iron | per ton. To-day’s quotation for Bessemer is 18 dols. | are now passing through the usual midsummer dulness. 
trade is in a fairly vigorous condition. The country is| to 18.50 dols. at furnace. This allows a big margin. | A close watch is kept upon consumers, and manu- 
jrotering pig ironat the rateof 19,000,000tons per year. | The furnaces are not trying to sell iron, and the agents | facturers._ know very well that they will soon need 
he production at the present time is.at the rate of | are quietly standing in the back ground watching the | enormous quantities; they are waiting for them to 
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come. The smaller consumers do not appear to under- 
stand the situation, and are indulging in the vain hope 
that something is going to happen in their favour. 
Prices in beams are held firmly at 1.60 dols.; a re- 
affirmation was made last week of this quotation. All 
of the great structural and plate plants are as full 
of business as they care to be. The last statement of 
the United States Steel Corporation showed orders 
on the books amounting to 4,666,578 tons, which is 
almost as much as on their books a year ago. All of 
the t independent concerns are similarly sold 
shenl. There are indications that the larger consumers 
will now come in from this on. It does not seem pro- 
bable that there will be the same anxiety to order 
long periods ahead, but it is safe to say that as each 
contract comes in for work the amount of material 
ny to turn it out will be promptly contracted 
or. 

When the situation is carefully analysed, as we 
have been able to analyse it from July 1, it appears 
that what was interpreted a month or two ago 
as elements of weakness, do not stand the test. 
The stock markets continue flat and _ inactive. 
Demand for stocks has reached the lowest ebb 
for two or three years. A compilation of average 
prices show that twenty of the usually active 
railroad stocks are now selling nearly 25 points 
below their average price a year ago. ‘Twelve of the 
active industrials average eight points below last 
year. The stock market within a few days has 
acquired a firmer tone, because of the uniformly 
favourable reports as to general trade, industrial 
and agricultural conditions. The fact at the bottom 
of all indications is that very heavy requirements 
must be presented before the opening of autumn. 
None of the producing interests occupy the atti- 
tude of solicitation. uyers are obliged to come 
to the makers. The entire steel industry is too 
strongly organised to admit of the possibility of much 
competition. The demand for steel rails continues 
light, notwithstanding the fact that there is an un- 
usual amount of railroad building projected. There 
is a certain degree of suspicion among railroad builders 
that even the present reasonable prices may not be 
sustained throughout all of next year. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The prices of Cleveland 
warrants continued firm on Thursday forenoon in the pig- 
iron market, 4000 tons being done round 46s. 6d. per ton 
cash, an advance of 14d. per ton on Wednesday’s closing 
— Hematite iron was idle but steady, with cash 
yuyers at 56s. 7d. per ton, With the close of that par- 
ticular market business closed for the holidays, and the 
market did not open again till Tuesday. The settlement 
prices were :--Scotch, 523s, 3d. per ton; Cleveland, 
46s. 6d.; hematite iron, 563. 74d. per ton. On Tuesday 
morning there was very little business done at the re- 
opening of the market after the holidays. Cleveland was 
dealt in to a trifling extent at 46s. 8d. per ton cash, and 
in the afternoon the market was dead idle, but quotations 
were further advanced, cash sellers to 47s. per ton, or 4d. 
more than at the close last Thursday, and Scotch and 
hematite iron were not quoted, and the settlement prices 
were :—52s. 3d., 46s. 74d., and 56s. 74d. per ton. It is 
thought that the market may be further strengthened after 
the Fair. A holiday feeling continues to influence the pig- 
iron market, the business this forenoon being of a trifling 
character, only one lot of Cleveland being done at 46s. 10d. 
per ton cash. The tone at the close was somewhat easier 
with sellers at 46s. 94d. Scotch was quoted at 52s., hema- 
tite iron at 56s. 6d. per ton buyers. There was rather 
more doing in the afternoon, the transactions aggregating 
2000 tons of Cleveland and 2000 tons of hematite iron. 
The poorer shipments reported at Middlesbrough last 
week induced a little selling of Cleveland on the part of 
the ‘‘ bears,” who were also to some extent influenced by 
the pessimistic reports from America with regard to the 
future of pig iron there. Any little weakness in price, 
however, has been only temporary, because holders have 
readily absorbed all iron offering. Their arguments for a 
rise are based on the fact that, notwithstanding the 
almost total cessation of shipments to the States, the 
present range of prices has attracted buyers from all 
other quarters, and they point to the continued scarcity 
of No. 3 foundry iron as sure evidence of the capa- 
bility of the present demand to absorb the entire 
poe Shipments undoubtedly have been affected 
»y the disturbance caused to shipping arrangements 
through the rough weather lately experienced, and 
also to some extent by the inability of makers to 
satisfy present needs. Continental reports are still 
flat, but there seems to be little ‘ron to spare for export 
outside their own requirements. Makers’ prices remain 
unchanged, the protracted labour difficulties at Carnbroe 
Tron Works throwing a greater demand on other makers 
of similar quality. They are as follow :—Clyde, 62s. per 
ton; Gartsherrie and Calder, 62s. 6d. ; Langloan, 68s. ; 
Summerlee, 67s. 6d. ; Coltness, 72s. 6d.—all the foregoing 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 


62s, 6d. ; Shotts (shipped at Leith), 68s. ; Carron (shipped 
at Grangemouth), 67s. per ton. 

Scottish Steel Trade.—The furnaces and mills were kept 
busily occupied till last Friday, when they stopped for 
the Glasgow Fair, which affects many places consider- 
able distances away. 


They will in most cases resume 


work on Monday, July 27. Some of the works have well- 
stocked order-books to restart with, but the outlook is not 
very bright, though it is hoped that things will not get 
worse, and that with the relief expected from reduction in 
the price of fuel, the cost of production will be more 
in line with the selling price. The employés in the steel 
trade have had a tolerably prosperous six months. 

Sulphate of Ammonia.—The market for sulphate of 
ammonia is quiet and steady, and the shipments for the 
year up to last week amounted to 82,269 tons, as com- 

red with 89,508 tons for the corresponding portion of 
last year. The price of sulphate is from 12/. 12s. 6d. to 
127. 15s. per ton for prompt delivery at Glasgow and 
Leith. 

West of Scotland Coal Trade.—The condition of the coal 
trade in the west is unchanged from last week, but, owing 
to the holidays, outputs are being disposed_of more 
freely. ‘The collieries in the west stop for the Fair holi- 
days on Friday, and work will not resumed before 
Monday, the 27th inst. Prices, f.o.b. ty ag may be 
quoted as follows :—Ell coal, 8s. 3d. to 9s. 6d., according 
to quality ; steam coal, 93. to 93. 3d. ; splint, 9s. to 93. 3d. ; 
main, 7s. 9d. to 8s. 

Steamer Pat Carrying Explosives.—An order has been 
placed with Messrs. Napier and Miller, Yoker, on behalf 
of Nobel’s Explosives Company, for a steamer with a 
deadweight carrying capacity of 500 tons, which will be 
used for the cr a ee of explosives. The vessel will be 
165 ft. in length by 26 ft. by 12 ft. She will be fitted 
with all the latest appliances, including steam-steering 
gear, &c., and will steam 10? knots. 

Death » Ape Charles Dubs, Polmadie—Mr. Charles 
Ralph Dubs, of the well-known firm of Messrs. Dubs and 
Co., locomotive makers, Polmadie, died on Sunday at 
his country residence, Craigdarroch, Moniaive, Dum- 
friesshire. Mr. Dubs was the second son of the late 
founder of the firm, Mr. Henry Dubs, and succeeded to 
full management upon the death of his elder brother. 
Under his direction, and that of Mr. William Lorimer, 
whom he subsequently assumed as a partner, the business 
of the firm gradually extended, until now it supplies 
locomotives to all parts of the world. The firm recently 
joined in a locomotive ‘‘ combine,” the other parties to 
which are the Hydepark and Atlas Locomotive Works. 
Mr. Dubs was between fifty and sixty years of age. He 
leaves a widow and family of sons and daughters. The 
eldest son is engaged in the works, and the second son is 
in the Navy. 


Hamilton, Motherwell, and Wishaw Tramways.—Yes- 
terday, Colonel Yorke, as representing the Board of 
Trade, paid a visit to the electric tramway which is to 
connect these three towns or burghs, starting from the 
Old Cross of Hamilton, in presence of a large number of 
interested spectators. The distance to Wishaw, includ- 
ing Blantyre, is 8} miles, and there are 33 quarter-mile 
stations. Halfpenny fares are to be charged for half-mile 
distances. The inspector—who was accompanied by Mr. 
Trotter, the electrical engineer, was understood to say 
that he was thoroughly satisfied with everything that had 
come under his observation. If not already commenced, 
traffic will be started forthwith. 


Commissioner on Industrial and Commercial Educa- 
tion.—Dr. Magnus Maclean, F.R.S.E., of the electrical 
engineering department of the G w Technical Col- 
lege, has} been appointed by the Edinburgh School Board 
to join the Commission on Industrial and Commercial 
Education in the United States as their official repre- 
sentative. The appointment carries no responsibility on 
the part of the Board, and it may have the result of pro- 
curing much useful information for the Board. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shipping Amalgamation at Hull.—It is reported that 
the two extensive shipping concerns at Hull belonging 
to Messrs. Bailey and Leetham and Messrs. Wilson 
have combined, and that henceforth the business will be 
worked as one. The normal value of Messrs. Wilson’s 
business, which a few years ago was converted into a 
limited company, is 2,000,000/., and they have 82 steamers. 
Messrs. Bailey and Leetham own 23 steamers with a 
capital of 500,000/. 

Tramway Extensions.—Another portion of the electric 
tramway system which is being carried out by the Cor- 
poration of Rotherham has been opened this week. For 
some time the electric trams of the Sheffield Corporation 
have run to Tinsley, a distance of 3 miles. The Rotherham 
trams now come to Tinsley from the other direction, and 
a through service from the centre of one place to the 
other is talked of. The fare is 2d., as against 5d. by rail. 
By the opening of the tramways to such places as Darnall 
the number of railway passengers has been greatly reduced, 
- as many going in a week now as used to travel every 

ay. 

Iron and Steel.—Reference was made last week to the 
condition of the Swedish iron and steel trade. The diffi- 
culty with which Swedish makers have to contend is the 
scarcity of charcoal. Two years ago the Swedish timber 
merchants commenced to restrict the output, and they 
have found it so successful that this year they have gone 
even further, and prices are higher than ever was known. 
Makers are now asking buyers to agree to a postpone- 
ment of deliveries under current contracts, as they cannot 
produce at a profit. Sheffield’ merchants are in turn 
appealing to customers on the same lines. At the present 
time business in the engineering and moulding branches 
is unusually quiet, and the outlook is not encouraging. 





A fair amount of trade is going on in electric power in- 





stallations in works and collieries, and also for lighting 
purposes. 

The South Yorkshire Coal Trade. —The house coal trade 
throughout this district is in a very depressed state ; end 
many of the pits are being jhe At others, working 
time is being severely restricted to prevent stocks from 
accumulating. The shipping season 1s now at its height, 
and an average tonnage is going to the ports ; but there 
is not the pressure there was a few years ago. Railway 
companies are taking full deliveries under their contracts, 
and there is a fair consumption in manufacturing opera- 
tions. Thesupplies of common fuel are restricted by the 
pits working short time, and in consequence prices are 
maintained. Coke-makers are well employed. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday there was a 
good attendance on Change, and the market was pretty 
cheerful in tone, but the amount of business transacted 
was only small. More sales would probably have been 
recorded had foundry qualities of Cleveland pig been 
available for early disposal, but those descriptions were 
searce, and, in fact, nearly all the producers were said 
to be behindhand with their deliveries—a circumstance 
which caused considerable annoyance to those who have 
bought and are disappointed in deliveries. Quotations 
were strong. In the early of the day 46s. 73d. was 
named for No. 3 g.m.b. Cleveland pig iron, but later 
on 46s. 9d. became the eral quotation. No. 1 was 
48s. 6d. to 48s. 9d.; and No. 4 foundry 46s. 44d to 46s. 6d. 
The lower — of Cleveland pig, though not so 
difficult to obtain as foundry kinds were by no means 
abundant and quotations were steady. Grey forge was 
45s. 3d.; mottled, 44s. 9d.; and white, 44s. 3d. East 
Coast hematite pig was dull, the demand being only 
moderate, and the outlook the reverse of encouraging. 
Makers, however, showed very great reluctance to re- 
ise any reduction in quotations, and most of them 
adhered to last week’s rates. No. 1 was 56s. 9d.; mixed 
numbers, 56s. 6d.; and No. 4 forge, 53s. 6d.—all for 
early delivery. Spanish ore was weak, and there was 
a good deal offering. Rubio of 50 — cent. quality 
was not above 15s, 74d. ex-ship Tees, and in some 
cases as low as 15s. 6d. was named. Middlesbrough 
warrants closed 46s. 84d. cash buyers. To-day prices 
for foundry quality of Cleveland pig were again very 
strong, and, in fact, they showed a marked upward 
tendency, but they were hardly ety raised. Mid- 
dlesbrough warrants were firm, and they stiffened by the 
close to 46s. 94d. cash buyers. 


Consett Iron Company’s Dividend.—The directors of the 
Consett Iron Company, Limited, have resolved to recom- 
mend to the ordinary general meeting of shareholders, to 
be held on August 8 next, the payment of a dividend of 
30s. per share on the ordinary shares, and 4s. per share 
on the 4 per cent. preference shares. A dividend of 10 
per cent. will also be recommended to the meeting of the 
Consett Spanish Ore Company, to be held the same day. 


Manufactured Iron and Steel.—Little or nothing new 
can reported of the manufactured iron and steel 
industries. Most branches are in an unsatisfactory state, 
work being slack and orders scarce, and, in fact, some 
establishments are irregularly employed. The rail trade 
is the exception to the general condition, Steel rail- 
makers are not only kept very busy, but they report a 
oo? number of inquiries concerning new contracts. 

he following are the market quotations:—Common 
iron bars, 6/. 10s. ; best bars, 62. 15s. ; iron ship-plates, 
62. 15s. ; iron ship-angles, 6U. 7s. 6d. ; sheets (singles), 87. ; 
sheets (doubles), 82. 10s. ; steel ship-plates, 5/. 15s. ; steel 
ship angles, 5/. 10s. ; and steel boiler-plates, 7/. 5s.—all 
less the customary 24 per cént. discount. No doubt pro- 
ducers would ae concessions on the foregoing quota- 
tions to secure orders. Heavy sections of steel rails are 
steady at 5/. 10s, net at works. 

Coal and Coke.—Fuel is rather quiet and prices tend to 
weakness, but they are hardly quotably changed. Large 
quantities of coke continue to be taken up both for home 
consumption and for shipment, but the supply is very 
plentiful. Medium blast-furnace qualities are being 
rather pressed on the market at 16s. delivered here, and 
buyers, as a rule, endeavour to purchase at a little below 
that figure. 








Trape, &c.—The Horsfall Destructor Company, 
Limited, Leeds, have for the third time been awarded a 
silver medal at the Sanitary Institute’s Health Exhibi- 
tion at Bradford, the only award given for destructors, 
for one of their patent ‘‘portable” refuse destructors. 





PERSONAL.—Messrs. Ed. L. van Nierop and Co., well- 
known merchants in Kobe, Yokohama and Moji, Japan, 
have recently started an engineering department. This 
department is under the management of Mr. André 
Schmidt, mechanical and electrical engineer, who has 
been, during many years, with several European concerns 





AMERICAN ANTHRACITE.—The production of American 
anthracite in the first five months of this year is esti- 
mated at 26,780,548 tons, as compared with 18,731,880 
tons in the corresponding period of 1902 ; 22,606,439 tons 
in the corresponding period of 1901; and 18,002,296 tons 
in the corresponding period of 1900. The total of 
26,780,548 tons, re sy inegrony | the production to May 31 
this year, was made up as follows:—January, 5,964,05C 
tons ; February, 5,070,608 tons ; March, 5,200,000 tons ; 
April, 5,044,990 tons ; and May, 5,500,000 tons, 





JuLY 24, 1903. ] 


ENGINEERING. 


I2T 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—Large steam-coal has become scarce for ship- 
- ment this month, and the best qualities have been quoted 
as high as 15s. 6d. per ton for — delivery, while secon- 
dary qualities have brought 14s. 6d. per ton. Small coal 
has shown an upward tendency. No. 3 Rhondda large has 
made 14s. 6d. per ton. Coke has shown little change ; 
foundry qualities have brought 20s. to 20s. 6d., and fur- 
nace ditto 17s. 6d. to 18s. 6d. per ton. As regards iron ore, 
Rubio has been quoted at 14s. 9d. per ton; Tafna at 
15s. 3d. to 15s. 6d. per ton; and Almeria at 14s. 9d. per 
ton—freight charges included. 


Weston-super-Mare. — The directors of the Weston- 
super-Mare Grand Pier Company have entered into a 
contract with Messrs. Mayoh and Hayley, of Amberley 
House, Norfolk-street, London, for the construction of 
the company’s proposed pier. 


Cardiff Tramways.—The Cardiff Town Council on 
Monday decided by 18 to 14 votes to reconstruct the 
Penarth-road tramway route to Grangetown. fad oc res 
to make arrangements for running double-decked cars to 
Cathavs was defeated. 


Swansea.—A monthly meeting of the Swansea Harbour 
Trust was held on Monday. r. Glyn Price, in moving 
the adoption of the finance committee’s report, said the 
trade of the port for June was the largest on record, and 
showed an increase of 8 per cent. on the corresponding 
month of last year. There was an increase of 19 per cent. 
in imports, and of 4 per cent. in exports. The latter 
were chiefly coal and tin-plates. The revenue collected 
for June was 17,852/. 


Welsh Coal for Italy.—The directors of the South 
Italian Railway have accepted a tender of Messrs. Watts, 
Watts, and Co., coalowners and exporters, Cardiff and 
Newport, for the supply of between 100,000 and 120,000 
tons of Monmouthshire semi-bituminous coal. The de- 
livery, which commences next November, and terminates 
in August, 1904, is to be made in arranged quantities at 
Venice, Ancona, Brindisi, and Leghorn, at a uniform 
price of 19s. 5d. per ton, which, after deducting freight 
and other charges, works out at something like 11s. 7d. 
per ton free on board. 


Somerset Coal Canal.—An inquiry has been held at 
Bath into an application for a warrant for the abandon- 
ment of the Somerset Coal Canal. Mr. Atherley Jones, 
who made the application on behalf of proprietors of land 
on the banks of the canal, traced its history, and said 
that the last dividend was paid in 1889, and that the 
company had now gone into liquidation. Of thirty col- 
lieries originally served by the waterway, only three or 
four were now working; and, further, railway facilities had 
been greatly increased. The inquiry was adjourned to 
August 5. 


Rhymney and Aber Valleys.—The directors of the 
Rhymney and Aber Valleys Gas and Water Company, 
in their report for 1902, state that the aggregate outlay 
on capital account to that date was 126,768/. The water 
works of the Rhymney Iron Company have now been 

urchased. The water works also of the Caerphilly Urban 
District Council have been taken over by the company. 
The construction of No. 2 reservoir is proceeding, and is 
nearing completion. A contract for the construction of 
a service reservoir at Deri has been entered into; the 
work is being p' ed with, and will shortly be com- 
pleted. A service reservoir at Watford Fach, near Caer- 
philly, is also being constructed to be connected with the 
service mains leaden from the existing Pipes, and the 
work is being rapidly proceeded with. The number of 
water consumers has increased from 2577 to 2990, being 
an increase of 413 during the past twelve months, without 
taking into account those added from Rhymney, Pont- 
lottyn, and Caerphilly, who are estimated at 2694. The 
gas sold during the past year shows an increase of 11} per 
cent. over 1901, and the consumers of gas have increased 
934 per cent. 

Briton Ferry.—Some waste land abutting on old wharves 
at Giant’s Grave will shortly be occupied by new steel 
works. The steel furnaces will be put down on a rocky 
foundation at the foot of Tylaryn, in close proximity to 
the river and the Rhondda and Swansea Bay Railway. 


The Swansea Valley.—The tin-plate trade has shown 
considerable depression. The steel-smelting shops report 
about a normal output. Stocks of pig iron are stated to 
have been accumulating of late. me of the collieries 
have been only partially employed. 








MISCELLANEA. 

Tur Labour Bureau of the United States is beginning 
a most suggestive investigation upon the extent to which 
output is restricted by employers or employed. 

Baldwin’s Works, Philadelphia, in the first half of the 
year turned out 1000 locomotives—306 more than in the 
corresponding months of 1902. 

A Ministerial Commission is considering the question 
of more fully and efficiently utilising the hydraulic power 
available in Visas, apart from navigable waters. 

A Bill has been laid before the Chamber of Deputies 
proposing the establishment of a new Ministerial Depart- 
ment to be called Ministére du Travail et dela Santé 
Publique. ~ 

The London County Council have agreed to apply to 


Parliament next Session for power to construct eighteen 
miles of additional tramway line, the capital cost being 





estimated at 1,808,592/. This includes a tramway through 
Blackwall Tunnel. 


In New York the quotation for Lake copper has been 
reduced to 13.624 to 13.75 cents per lb.; 134 cents has 
been offered for 20,000 tons for August and September 
delivery. Leading authorities state that ‘‘there are no 
considerable stocks of unsold metal to be found any- 
where.” It is announced that the Amalgamated Com- 
pany have closed down eight of their mines for a period of 
six weeks, thus curtailing production by about 9000 tons. 


The subject of piston-valves for locomotives was dis- 
cussed at the recent convention of Master Mechanics, 
held at Saratoga, N.Y. It was stated that were the 
ordinary slide-valves permissible with the large cylinders 
now in use, they would probably prove better in the 
matter of steam economy in piston-valves. The latter, 
it was remarked, ty excellent results at first, but soon 
begin to leak. The cylinder clearance is less with the 
gi sp than with large slide-valves, and may be as 
ittle as 6 or 8 per cent. 


An American civil engineer, Mr. B. Jefferds, has made 
@ report on our railways, and as regards the economy of 
large capacity, says that the chief obstacle is the conserva- 
tism of the management. British locomotives, he admits, 
could have more than double their present tonnage if the 
change were made. He calculates that the total earniu 
of the London and North-Western are 1.71 dols, per freight 
train-mile per annum, against 2.17 dols. on the New York 
Central, and on the Pennsylvanian Railroad 3.04 dols. 
The average miles 1 ton was carried on the London and 
North-Western is given as 36, and on the New York 
Central as 180. 


At Heriot Watt College, Edinburgh, an arrangement 
has been made with some of the leading engineering firms 
in Edinburgh in connection with the training of engineers. 
Several of the leading engineering firms in Edinburgh 
take a limited number of students from the Heriot Watt 
College into their works, in many cases at reduced pre- 
miums, allowing them to begin theirapprenticeship at the 
end of their second winter session, and reducing their 
whole term of apprenticeship by one year. A complete 
course of training can thus * offered at the college for 
mechanical and electrical engineers, their whole training 
here and in the workshops taking from five to six years. 
When a student enters the college he will at the same 


time be advised to enter his name as an apprentice with | P 


one of these firms, so that his apprenticeship will begin 
without fail at the end of his second winter session. 


In the House of Commons on Monday Mr. Markham 
(Notts, Mansfield) asked the President of the Board of 
Trade whether, seeing that the Governments of America, 
France, Germany, Switzerland, Italy, and other coun- 
tries have, during the last ten years, laws regu- 
lating the methods of distributing high-tension current 
by overhead wires, which has resulted in a widely em- 
ployed use of electricity for industrial purposes, he would 
say whether there was a single case in Great Britain 
or Ireland where high-tension current overhead wires had 
been installed. Mr. Gerald Balfour answering, said :-— 
‘There is no case in Great Britain or Ireland where bare 
overhead wires have been installed for the transmission 
of electricity at high voltage for industrial pu The 
Department has not been asked to sanction this method 
of supply until quite recently, and, as I have already 
intimated, is y to give favourable consideration to 
each a A memorandum was sent in a covering 
letter addressed to the electrical adviser to the Board of 
Trade with a request that that officer would receive a 
deputation. The electrical advisor answered the memo- 
randum himself, and the matter was properly within his 
cognisance. I have given my personal attention to this 
question of distributing high-tension current by overhead 
wires. The Board of Trade have been, and still are, 
prepared to consider each case on its merits without 
reference to any model regulations.” 


Many people still maintain that hand-cut files are 
superior to the machine-made product. It is, however, 
worthy of note that a very high price in the way of human 
suffering has to be paid for this superiority, if it exists. 
In a report just published by the Board of Trade, Mr. 
Chester Jones states that the trade of file-cutting by hand 
is one that may be distinctly classed as dangerous, and 
certainly in need of regulation; in addition to this, in 
Sheffield, at all events, the trade is, =, speaking, 
carried on under most insanitary conditions. The prin- 
cipal danger to the worker arises from the handling of 
the lead bed on which the file is cut, and from inhaling 
the lead dust. produced by the blows of the hammer in 
cutting the files, and in brushing the files when cut. As 
the result of using the lead bed, the file-cutter by hand is 
peculiarly liable to plumbism and to nervous and urinary 
diseases. Phthisis is also a disease to which the file- 
cutter is subject considerably in excess of workers in most 
other trades; this seems to be due to the insanitary con- 
ditions under which he works acting on a system p Bh 
enfeebled by the mischief of the lead. Appended to 
the report are two tables prepared by Dr. Legge from the 
Registrar-General’s returns, which give a genera] idea of 
the extent of the risk run by file-cutters, and the accurac 
of which, Mr. Chester Jones says, was not im hed. 
Mr. Chester Jones made certain recommendations, and 
these have been embodied in the regulations, dated 
June 19, 1903, made by the Secretary of State for the 
process of file-cutting by hand. The new regulations 
come into force on September 1 next. 


On the 29th inst. proposals will be submitted to the 
shareholders of the Cunard Company which are consonant 
with an agreement arrived at between His Majesty’s 
Government and the company. The shareholders will 
be asked to vote upon clauses of the articles of associa- 





tion, involving the following propositions :—1. It shall 
not be competent for a foreigner to be a director of the 
Cunard Company, nor can a citizen of a foreign State 
occupy one of the principal offices of thecompany. 2. No 
foreigner or corporation registered in a foreign country 
shall hold, directly or indirectly, or control any of the 
shares of the company. 3. Such principal officers as 
have been referred, which, in common with directorates 
must be held by british subjects, are those of general 
manager, secretary, general superintendent, marine super- 
intendent, superintendent engineer, the assistants of any of 
these officers as well as the masters, officers, and engineers 
serving on any of the company’s ocean steamers. 
@) It is provided by one of the new clauses that the 
tors shall call upon the holder of any share in the 
company, he being a foreign citizen, to prove that he is 
entitled to hold the same. (5) It shall be competent for 
the directors of the company to enter into agreement with 
His Majesty’s Government for carrying the mails, for the 
building of ships, and for placing any or all of the com- 
pany’s vessels at the disposal of the Government by sale 
or hire; and the directors may issue to the Government, 
or the nominee thereof, shares of the company carrying 
voting powers, either generally or for a specific purpose. 
(6) The directors will ask for power to increase the capital 
of the company to 2,000,0207. by the creation of a share 
of the denomination of 20/., to be held by the Govern- 
ment, to be called the Government share, and only to be 
issued to a nominee or nominees of the Government. 


An interesting experiment is described by M. Ch, Féry 
in a recent issue of Le Génie Civil. The experiment, 
which was made to test the accuracy of an optical pyro- 
meter of his devising, consisted in the fractional distilla- 
tion of brass in the electric furnace. This furnace took 
600 amperes at 80 volts,.and with it 11 1b. of copper could 
be boiled off in six minutes. On charging it with brass 
containing 37 per cent. of zinc, the temperature rose in 
half-a-minute to the boiling point of zinc, which was found 
to be about 1100 deg. Cent. This temperature remained 
nearly constant for one minute, which sufficed to pet rid 
of all the zinc, and in two minutes more the boiling 
point of copper was reached, which was found to be 
2100 deg. Cent. The copper left in the furnace at the 
end of the experiment contained barely a trace of zinc, 
and was very nearly pure, though a little carbon was 
mixed up with it in the form of graphite. The 
yrometer used in these experiments is of a very 
Interesting type. It has the advantage that no 
portion of it is exposed to a really high temperature, 
its indications being dependent on the fact that the 
total radiation emitted by a ‘‘ theoretically black” body 
varies as the fourth power of the absolute temperature. 
The interior of any furnace into which there is but a 
small opening acts as a theoretically black body. 
Féry’s method of measuring the temperature therefore is 
to receive the radiation, from a small opening into such a 
furnace, on a thermopile, so shielded that the amount of 
radiation received is independent, within limits, of the 
distance of the couple from theopening. This thermopile 
is connected up to a D’Arsonval galvanometer, and the 
temperature is estimated from the observed deflection in 
the usual way. In cases in which it is impossible to have 
an opening direct into the furnace, M. Féry builds a small 
muffle into the wall of the furnace, and obtains his 
temperature ane by pointing his instrument at the 
interior of this muffle. 


The Bridges Committee of the London County Council 
will rang Pepe before the Council for its approval a 
proposal that application should be made to Parliament 
in the next Session for powers to rebuild Lambeth 
Bridge. Although certain works for the strengthening of 
the bridge were carried out in 1888, it still has to be used 
under restrictive conditions, and, having regard to the 
increasing traffic, the committee consider the building of 
a broader and more substantial bridge has now become 
imperative. The question of the gradients practically 
decides whether it is to be built of steel or masonry. At 
present the gradients are very steep, being from 1 in 19 to 
1 in 22 on the north and from 1 in 20 to1 in 23 0n the south. 
Even if the restrictions Yeas upon the Council with 
regard to the headways and waterways of Vauxhall Bridge 
were considerably relaxed in the case of Lambeth Bridge, 
a masonry structure could not be built with a better 
gradient than 1 in 25, which is about the same as the 
northern approach to Southwark Bridge, and which, on 
account of its steepness, is little used for vehicular traffic 
going southwards, On the other hand, with a steel 

idge a ient of 1 in 30 can, according to the calcula- 
tions of the committee, be obtained, and better facilities 
for navigation afforded during construction than has been 
the case at the new Vauxhall Bridge. As the result of a 
conference between the Thames Conservancy Board and 
representatives of the river traffic interest, certain condi- 
tions as to the rebuilding of the bridge have been imposed, 
one of which is that the headway of the openings of the 
temporary works in the two side arches adjacent to the 
centre arch should not be less than 15 ft. above Trinity 
high-water mark. This condition, in the opinion of the 
engineer to the Council, would preclude the construction 
of a granite or masonry bridge with reasonable gradients. 
In the circumstances the committee have decided to 
recommend the construction of a steel bridge, which is 
to have a width of 60 ft. The estimated gross cost is 
stated to be 872,000/., of which the cost of the acquisition 
of property necessary to provide adequate approaches 
amounts to 410,000/. The actual cost of the construction 
of the bridge is set down at 350,0007. When the —- 
for the rebuilding of the bridge comes before the Council, 
Lord Welby, chairman of the finance committee, will, 
on behalf of his committee, move an amendment that, 
having regard to the present commitments of the Council 
on capital account, the matter should be postponed, 
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NOTICES OF MEETINGS. 

Tue INsTITUTION OF MECHANICAL ENGINEERS, — The Summer 
Meeting will be held in Leeds, commencing on Tuesday, July 28. 
The following papers have been offered for reading and discus- 
sion :—‘‘ Economy of Fuel in Electric Generating Stations,” by 
Mr. Henry McLaren, of Leeds ; ‘‘The Diesel Engine,” by Mr. H. 
Ade Clark, of Leeds; ‘‘ Roofing Existing Shops while Work is 
Proceeding,” by Mr. R. H. Fowler, of Leeds; ‘‘A New Form of 
Friction Clutch,” by Professor H. 8. Hele-Shaw, LL.D., F.R.S., of 
Liverpool. Tuesday, July 28, in the morning, reception in the 
Lecture Hall of the Philosophical and Literary Society, by the 
Right Hon. the Lord Mayor of Leeds, John Ward, Esq., J.P., fol- 
lowed by reading and discussion of papers. In the afternoon, 
visits to works in Leeds. The Institution Dinner will be held 
in the evening. On the morning of Wednesday, July 29, there 
will be reading and discussion of by rev followed in the after- 
noon by visits to works in Leeds, and in the evening by a reception 
in the City Art Gallery, by kind invitation of the Right Hon. the 
Lord Mayor of Leeds, John > ., J.P., and the Lady 
Mayoress. On Thursday, July 30, there will be alternative 
visits :—(a) Whole day to the Great Northern Railway Wagon 
Works, Running Sheds, and Locomotive Works, at Doncaster, and 
to the Frodingham Iron and Steel Works; (b) (morning) to the 
Farnley Iron Works ; or (c)to Messrs. Pope and Pearson’s Colliery, 
Normanton ; and (d) (afternoon) to various works at Wakefield. 
On Friday, July 31, there will be alternative visits :—(a@) to Ripon 
and Fountains Abbey, by invitation of the Most Hon. the Marquis 
of Ripon, K.G.; and (0) to York. 
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THE STEEL SITUATION IN THE 
STATES. 


THERE is not much that can be regarded with 
satisfaction from the point of view of the British 
steelmaker in the Annual Statistical Report of the 
American Iron and Steel Association, just issued. 
It reveals a state of activity not hitherto excelled, 
even in the phenomenal progress of the metal in- 
dustries of the United States, and while there 
are evidences that the development of the 
country demands the utilisation at home of 
practically all the steel manufactured, the in- 
crease in the producing facilities are so extensive 
and continuous, that when this internal advance is 
checked or slackens, as must occur, within some 
measurable period of time, the surplus _pro- 
duction will be great, and must compete in 
British or foreign markets where at present our 
steel manufactures are sold. Mr. James M. 
Schwank, the general manager of the association, 
who has prepared this review of the steel situation 
in the States, realises himself that the tendency to 
over-production and to the creation of unwarranted 
facilities of output is an evil which must be guarded 
against ; but so long as a large measure of pros- 
perity attends the industry, the inherent desire to 


2 participate in the gain will operate against the 


adoption of counsels of prudence or reserve. ‘‘ Wise 
men,” he says, ‘‘ will not neglect to observe the 
signs of overtrading or over-production, or be un- 

repared for the business reaction when it comes.” 

ut it seems to us that while the steel manufac- 
turers of the United States may suffer, the chances 
are that producers in other parts of the world will 
largely share in the disastrous results. 

American producers will still be able, when the 
period of over-production comes, to dump their 
surplus product in any market which will accept it 
at moderate rates. We do not complain of this ; 
because, after all, it seems from the point of view 
of the American producer a politic move ; but the 
interest of the American consumer is quite another 
question. It is an interesting commentary on the 
great fiscal diseussion now engaging public atten- 





tion. Mr. Schwank accepts—somewhat hastily, 
we think—the large importations of the past year 
or.soas evidence that the tariff rates do not operate 
greatly against importations, but he does not enter 
upon -the difficult ground of the increase in price 
consumers have to pay because the tariff, rather 
than the actual cost of production, determines 
the selling. price. He says that the large’ im- 
rts, while due mainly to the difficulty in 
aving orders promptly filled at home, because of 
the conditions of transportation, ‘‘ undoubtedly 
show how easy it is for foreigners to send. their 
iron and steel products to our markets whenever 
our prices are materially expanded beyond those 
which rule abroad ; in other words, our existing 
tariff on iron and steel is not a serious impediment 
to importations of these articles.” Mr. Schwank 
is undoubtedly an experienced authority on this 
subject ; but one must regard his remarks here not 
altogether as those of an unbiassed critic, because, 
in the present condition of politics in the States, 
every opportunity is taken to support the existing 
tariff, if not to secure an increase in the rates. 

An examination of ‘the figures, too, shows 
that the imports consisted very largely of what 
might be called raw material, or material only 
partly manufactured. Thus, of the 1,121,839 
tons of imported. iron and steel, 635,383 tons 
were of pig iron; 109,510 tons were of ‘‘scrap,” 
and 28,844 tons were of bar iron. We have here 
therefore over 750,000 tons, or nearly two-thirds 
of the total imports, on which comparatively little 
labour had been expended. That is exactly the eco- 
nomical way to import; no one can object, but it is 
illusory to regard the situation thus indicated as one 
proving the possibility of the importation of iron and 
steel products under normal conditions. But Mr. 
Schwank himself shows that the considerable in- 
crease in the importation of iron and steel—for the 
total in 1902 was about six times that of the three 
—— years—was due, and continues largely to 

due, to railroad . difficulties. When the great 
boom in the iron .trade got fairly under way, at the 
beginning of 1899, it became manifest that the rail- 
roads which transported most of the raw materials 
and finished products had not sufficient rolling 
stock to meet the demand, so that movement of 
material, and, subsequently, exports were affected. 
This difficulty was not overcome until the be- 
ginning of last year, and, even then, it was found 
that siding accommodation was inadequate to 
meet the increased rolling stock. Indeed, at Pitts- 
burgh the lines and those for the Connesville coal 
traffic were absolutely blocked. ‘‘ As one result of 
the inability of the railroads to promptly move coke, 
iron ore, pig iron and other products, many con- 
sumers of iron and steel were compelled to send 
abroad orders that could otherwise have been tilled 
at home.” It is apparent, from Mr. Schwank’s own 
showing, that British manufacturers cannot hope, 
in the present state of protective tariffs, to materi- 
ally develop import trade to the United States, nor 
so long as the producing companies arrange matters 
to maintain rates so that British firms cannot send 
steel at a price, plus the tariff, to underbid them ; 
and in this connection it must be remembered that 
the United States Steel Corporation control one- 
half of the production of steel. 

A greater danger than over-production and one 
that may intensify the competition created by the 
surplus stock is the strong speculative spirit which 
at the moment pervades American business ; and 
this is not entirely forgotten in the report before 
us, although the general manager limits his remarks 
to a suggestion of the evil. ‘*Our Annual Reports 
during the past thirty years have chronicled many 
financial panics and visitations of hard times. Pros- 
perous as this country is to-day, and has been for 
several years, it is not so prosperous that it can 
digest all the speculative schemes that'are continu- 
ally being offered to the credulous and unthinking ; 
nor is there room or excuse for business enter- 
prises, otherwise meritorious, that are projected 
far in advance of the wants of the present genera- 
tion.” Such abnormal speculation means over- 
production, with. a diminution in financial resource 
and a decrease in requirements ; and the danger, 
so far as Britain ‘is concerned, lies in the reckless- 
ness which must follow, especially in the disposal 
of surplus stocks, to which our ports are always 


open. 
No satisfactory prospect is suggested in the report 
so far as our trade with America,:-or with countries 
immediately adjacent to America, is concerned, but 
one need not adopt a despondent view. It is 
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another case of applying the now historical warn- 
ing of ‘‘waking up.” No opportunity should be 
lost of bringing home the lesson, especially at a time 
of national inquiry. The thoughtful student of 
economics, while accepting the conditions, will try 
to arrive at such a compromise as will secure the 
greatest good. America is not only a country of 
enormous capacity for absorbing metallurgical 
manufactures, but is endowed with natural re- 
sources far in excess of those possessed by this 
country. We can never hope, under these condi- 
tions, to secure our raw material as cheaply as is 
the case with America. The facts in the report 
prove this. 

The total amount of iron ore shipped from the 
mines to the iron works last year was 21,571,121 
tons, all of which, with the exception of about three 
million tons, came from the Lake Superior, Mesabi, 
and Vermilion Mines, the Southern States providing 
rather less than in previous years. This ore cost 
from 13s. to 16s. per ton delivered at the lower ports 
at Lake Erie. In the past year the production of pig 
iron from the ore totalled 17,821,307 tons, two 
millions more than in the previous year. This 
represents about 40 per cent. of the total pig 
iron produced in the world. In America the current 
price for No. 1 foundry pig is about 84s.; for grey 
forge pig iron at Philadelphia, 76s.; for grey forge 
pig iron at Pittsburgh, 80s.; and for Bessemer pig 
iron, at the same steel centre, slightly over 80s. 
Prices in America have remained fairly steady during 
the period dealt with in the report. Advance was 
expected when the railway block difficulty was 
overcome, but no sensational rise took place, except 
for coal and coke, owing to the reduction of 
22,000,000 tons in the shipment of anthracite, con- 
sequent upon the extensive strike. This dispute, 
by the way, resulted in a loss to the 140,000 work- 
men engaged of 5,000,000/. in wages; to coal 
operators of over 9,000,000/. in sales; and to the 
railways of 5,600,0001. in freights. The present 
price of coke is about 12s. 6d. per net ton, 
while iron ore ranges from 7d. to 4s. per ton 
higher than in 1902. But the tendency has 
been, and is, towards lower figures for most 
iron and steel products; notably, pig iron, 
because with improved railroad facilities and the 
ever-increasing capacity of production, orders could 
now be filled more promptly than a few months 
ago. Should the conditions become keen, so far 
as the British industry is concerned, there is always 
the solution of importing into this country pig iron, 
billets, or blooms, and of creating thoroughly 
modern steel manufacturing works at the seaboard. 
This solution, too, must come sooner or later, be- 
cause the tendency is all towards the allocation of 
industries where mineral or geographical conditions 
are most conducive to economy. But even this 
cannot avail when surplus production is offered and 
accepted at whatever it will bring. 

That the increasing quantity of pig iron manu- 
factured in the States is going steadily into con- 
sumption is proved not only by the great increase 
in the manufacture of steel, but in the considerable 
reduction in stocks of pigiron. The total supply 
in 1902 was 184 million tons, 2,200,000 tons more 
than in the previous year; but the consumption 
increased in the same ratio, so that the stocks 
continue at the very low level of a year ago, 
44,951 tons against 70,647 tons at the close 
of 1901, and 446,000 tons at the close of 
1900. The production of steel, however, is dis- 
tinctly the best test of progress. The total pro- 
duction of all kinds of steel was 14,947,250 tons, 

uite 11 per cent. more than in the previous year. 
‘he make of Bessemer steel has barely kept pace 
with the total, although the manufacture . this 
process equals 9,138,000 tons, about 44 per cent. 
more than the previous year. By the open-hearth 
process there was an increase of nearly 20 per 
cent., to 5,687,729 tons. This difference in the 
relative proportions is partly due to the fact that 
the Lackawanna Iron and Steel Company dis- 
mantled its Bessemer plani and rail mills at 
Scranton preparatory to the erection of new 
and more extensive works at Buffalo. These 
new works will contain four 10-ton converters. Rails 
are still almost entirely made from Bessemer steel, 
the total production during the past year having 
been 2,947,933 tons, about 73,000 tons more than 
the previous year. The total manufacture of struc- 
tural steel, excluding plates, was 1,300,000 tons, an 
increase of 287,176 tons, as compared with the 
previous year, while plates and sheets total 
2,665,000 tons, an increase of 411,000 tons. As 





an indication that this increase in structural steel 
was inadequate to meet the home demand, it may 
be noted that the imports of steel ingots, billets, 
and structural steel increased from about 8000 tons 
in 1901 to 289,000 tons in 1902. 

We might go through the whole list in a similar 
way to show the enormous expansion in the use of 
iron and steel in various forms, wire rods having 
increased by 280,359 tons; cut nails, by 91,522 
kegs ; wire nails, by over 1,000,000 kegs ; and all 
kinds of rolled iron and steel, by over 1,590,000) 
tons. But there is little need to do so in the face | 
of the outstanding fact that the steel production | 
of the States now equals about 44 per cent. of 
the total steel manufacture of the world; about 
three years ago this proportion was only 39 per 
cent. Great Britain’s quota has decreased from 
18.4 per cent. to 16.3 per cent., while Germany’s 
has decreased from 23.2 per cent. to 20.8 per cent. 
There is alsoa slight decrease in the case of France, 
but Russia and Austria-Hungary show increases. 
The same general condition applies in the manu- 
facture of pig iron, the United States percentage 
having gone up from 34.5 to 39.34; while the 
British rate has decreased from 23.6 to 19.6, and 
the German from 20.66 to 19.44. A similar state 
of affairs is revealed by an examination of the 
figures applicable to iron-ore output and coal- 
mining. 








THE PRIVATE SUPPLY OF 
ELECTRICITY. 

THE fact that electricity is usually supplied for 
purposes of light and power under a provisional 
order or special Act appears to give rise to the 
belief that it is illegal for a private person to gene- 
rate current and supply his neighbour on terms 
which may be arranged between them. This is a 
fallacious view of the law. The Public Electric 
Lighting Acts, which control and regulate the supply 
of electricity, are enabling only—that is to say, they 
confer certain rights and powers upon the holders 
of a provisional order; but they do not prohibit, 
and only control in a very limited degree, the private 
supply of electricity. 

The Electric Lighting Act, 1882, made no pro- 
vision whatever for regulating the supply of elec- 
tricity otherwise than under a provisional order or 
a special Act. Thus, after that Act was passed, 
whereas persons who supplied electricity under a 
provisional order were subject to elaborate rules 
made by the Board of Trade in carrying out the 
details of their undertaking, the owners of an in- 
stallation who furnished their neighbours with a 
cnet oe supply were under no restriction whatever. 

or instance, by regulations made under the Act of 
1882, the use of aerial lines was very much re- 
stricted ; but these rules only applied to statutory 
undertakers. 

It was in order to bring private supply companies 
under the jurisdiction of the Board of Trade that 
a special clause was inserted in the Act of 1888. 
By Section 4 of that Act it was provided that where 
in any case any electric line or other work may have 
been laid down or erected in, over, along, across, or 
under any street, for the purpose of supplying 
electricity, or may have been laid down or erected 
in any other position for such purpose, in such a 
manuer as not to be entirely enclosed within any 
building or buildings, or where any electric line or 
work so laid down or erected may be used for such pur- 
pose otherwise than under and subject to the provi- 
sions of a licence or provisional order, the Board of 
Trade may, by notice served upon the body owning 
or using the line, require that such line shall be con- 
tinued and used only in accordance with conditions 
and rules which they may prescribe. 

A proviso excepts from the operation of the sec- 
tion ‘‘every electric” line or work laid down or 
erected by any body or person for the supply of 
electricity generated upon any premises occupied 
by such body or person to any other part of such 
a Any person failing to observe the regu- 
atious and orders of the Board of Trade is subject 
to penalties. 

‘0 avoid the necessity of drawing up sets of rules 
for every case, the Board of Trade have issued re- 
gulations drafted to meet the requirements of this 
section, the general effect of which is very similar 
to those which have to be observed by companies 
and local authorities which supply electricity under 
statutory powers. To deal with them at length 
would be beyond the scope of the present article. 





It may be pointed out, however, that Regulation 2 


prohibits earth connection exceptin the manner there 
provided. Regulation 4 limits the pressure between 
any two conductors or between any part of either 
conductor and the earth to 3000 volts. Regula- 
tion 14 substitutes 100,000 watts for the 300,000 
in the ordinary regulations, as the limit which a high- 

ressure electric line may be used for transmitting. 
Rigitation 17 provides precautions against injurious 
affection by induction; while Regulation 18 con- 
tains special provisions for the protection of the 
Postmaster-General, 

Compliance with the Board of Trade regulations 
does not always completely protect a man who 
supplies electricity in the manner above described. 
He may have to observe certain by-laws issued by 
the local authority of the district in which his 
works are situated. 

When, for instance, he desires to extend his 
operations far afield, considerations arise which 
must be duly observed. Thus he may find it neces- 
sary to place his mains under or across a highway ; 
and it is obvious that the highway authority must, 
as a rule, be consulted, either when the surface of 
the road is to be torn up or when wires are to be 
suspended above it. In some cases, indeed, they 
own the freehold, in which case they are entitled to 
everything which is below and above the surface of 
the street. In other cases, however, their authority 
extends merely to the surface ; and so long as the 
surface and the free passage of the public to and fro 
is not interfered with, the landowners on either 
side, in whom the freehold is vested, can authorise 
the suspension of wires over the road at any height 
they choose, so long as the wires are sufticiently 
high to be out of reach of passing traffic. 

In urban districts the local authority by adopting 
Pt. II. of the Public Health Acts Amendment Act, 
1890 (53 and 54 Vict., c. 59) may acquire power to 
make by-laws for the prevention of danger or 
obstruction to the public from posts, wires, tubes, 
or any other apparatus stretched or placed above, 
over, along, or across any street (whether before 
or after the adoption of that part of the Act) for 
the purpose of any telegraph, telephone, lighting, 
railway signalling, or other purpose. Again, in 
the case of London overhead wires can only be 
erected in accordance with by-laws made under 
the London Overhead Wires: Act, 1891. 

Having drawn attention to the fact that the regu- 
lations made by the Board of Trade and the local 
by-laws must be observed by those who undertake 
the private supply of electricity, we have enume- 
rated all the matters to which the attention of those 
who desire to supply electricity should be directed. 
In other respects he is upon the footing of a trader 
in any commodity. He can make what contracis 
he likes with his consumer, and can grant a supply 
at whatever price he thinks proper. 








THE TRADE OF JAPAN IN 1902. 

Tue British Consular Report on the trade of 
Japan for the year 1902 states that notwithstand- 
ing the fact that the total amount of Japan’s foreign 
trade for 1902 was in excess of that for 1901, last 
year cannot be called a prosperous year. This 
arose from various causes, chief among which was 
the state of the weather. With the advance of 
spring came a long period of late frosts, heavy 
rains, and weather so generally unseasonable that 
much anxiety was manifested, not only on account of 
the wheat and barley harvests, but also for what is 
far more important—Japan’s silkworm crop, Fortu- 
nately the fears for the latter proved unfounded, 
and in the second half of the year the export trade 
in raw silk reached a height of prosperity hitherto 
unknown, proving, indeed, the saving factor in the 
country’s commerce for the year. ‘The rice crop, 
however, was below the average, chiefly on account 
of the storms and floods of autumn, and the year 
closed on quiet markets and full banks. The most 
remarkable features of the year, financially, were 
the steady accumulation of deposits in banks and 
the equally steady import of specie. The former was 
due mainly to the depressed state of industries and 
commerce, which caused an absence of demand for 
money ; the latter was due to an exceptionally satis- 
factory silk export. 

The following figures represent the trade for the 
whole of the year 1902 :— 


Value. 
£ 


27,739, 232 
26,368,320 


64,107,552 


Imports 
Exports 
























































| 160,753 
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The following table shows the distribution of} Some particulars are given, in the report, of con- Japanese Vessels. 
trade during the year among countries chiefly | tracts for locomotives for the Nippon Railway, 
interested :— which caused a certain amount of excitement in Steam. | Sailing. 
re PRR ys patie Stes te ee engineering circles, and which resulted in the : 3 
Value. whole order being given to the highest tenderer.| Denomi- | =a | 
A “ i age. | Tonnage. 
Country. napa eat oe _| An explanation of the company’s action was sub- eon are ir as 
i i Vessels. \Vessela| |... 
ae ee a | Total. |Sequently given by the president of the company rae | | ; 
= = | at a general meeting of the shareholders; but as Gas | Raiee | Seees..| Raiatar, 
British Empire :— paar eee seme Loam bees that is not reported, we cannot express any opinion | Over— | 
; .. «| 5,141,827 | 1,770,753 | 6.912,080 : Rages : 
token eat yi Hed 2.397116 | on the subject. A considerable amount of bridge-| 10 tons 224 | 17,109 mete 1281 166,809) 156,792 
nateh Se ia | oe — —— work, in the way of finished trestles, &c., was| 300 ,, 82 | 82,546} 20,098 \ ae ee 
ustralia .. oe} y 23, 2523 |: * | * | J 
Seode 52°80 355°846 408,651 imported from the United States for Formosa} 09 is 67 | 48,781) 27,095 
during the year; nevertheless, there was @ very | jo99 81 [118,915 76,660 2 | 1,352) 1,270 
Total + 10,648,438 | 5,600,214 16,257,652 | marked falling off in the total value of this import | 2000 3? GO |150,844| 95,155 
China... ..| 4,143,650 | 4,781,434 | 8,925,084 | When compared with 1901. The heavy duty—20/| 9000 ., 0 er ere | 
ane | Bo a nee per cent.—imposed on the finished work prevents} 5999 ” “| 2 | 10,399) 6,758 | 
erman as oa ie ..| 2,685, ¥ 118, . : . . . . 
Tatod Candie 62 Aubin " 4'966°643 | 8,190,433 13,157,076 |16 competing with the unfinished material, which| 6000 ,, .. 18 (111,825) 68,121 | | | 
Total ..| 655 |563,389/ 364,189 1241 (171,024 


The remainder of the trade was with other 
countries, and was of comparatively small im- 
portance. Like that of other European countries 
during the past year, the export trade of the United 
Kingdom to Japan showed a decrease of 21,6181. 
This was, of course, due to the general trade de- 
 stemnrw from which the latter country is only just 


ginning to recover. The imports from the 
United Kingdom amounted in value to between 
18 and 19 per cent., those from the whole British 


Empire to just below 40 per cent. of the total im- 
port trade for the year. 

The following figures refer to departments in 
which our readers are chiefly interested :— 


Machinery and Engines. 






















































































| Value. 
| ae 
Year. | a | = " 
2S 3 2 ae g 3 
| sy $ a | 2 3 =] 
$2 3s | E 5 & | § 
ey rt} ° 
| ps | 52 rc ry a | 
| Pie £ gt) Pe 
1898. . .| 622,576 | 124,388 | 174,284 28,499 8,197 | 762 
1899... ..| 299,514 115,588 | 108,285 24,146 | 10,202 | 18,044 
1900. . ..| 418,007 | 270,001 | 156,578 13,668 | 16,677 | 29,386 
1901. . .. | 659,440 | 287,553 | 186,848 20,148 | 46,401 26 
1902.. .. | 885,783 | 285,388 | 111,655 10,246 | 19,258 . 
| | 
Locomotive Engines and Railway Carriages. 
Value. 
Year. ] 
cone, | United States. Germany. 
£ £ | & ° 
1898 319,788 206,128 | 17,994 
1899 158,394 96,069 | 9,139 
1900 185,698 | 48,987 9,888 
1901 173,683 | 87,042 | 10,347 
1902 174,223 | 73,138 | 11,142 
Iron, Bar and Rod 
ses dlaesth Beit ate 
| Value. 
Year. ap Mises: Th pea, Jig? a tf ele 
United 2 | United 
Kingdom. Pelgium. Germany. States. 
£ £ £ £ 
1898 .. 186,373 168,897 46,817 5480 
1899 .. 79,758 159,730 20,014 2280 
1900 . 189,511 255,086 77,381 5592 
1901 .. eG 7 992 141,805 182,475 8881 
19C2 .. «| 64,766 161,954 128,024 694 
Rails. 
| Value. 
Year. | ] 
| United United ‘ 
| Kingdom. | States. | Belyium. | Germany. 
£ | £ £ £ 
1898 81,850 | 164,327 7,700 13,780 
1399 . 17,529 23,429 2465 | 297 
1900. 92,463 322,726 12,655 | 57,394 
1901 | 36,195 | 101,861 | 5,596 | 920,882 
1902 139,692 | 707 | 21,840 | 5,908 
' | 
Iron and Steel (other). 
; cree 
| Value. 
Year. | l "Ra ae 
United P . | United 
| Kingdom. | Belgium. | Germany. States. 
~ ed ee A 
£ | £ £ £ 
1898 .. Pe 420,680 | 35,27 25,166 37,649 
1899 . 491,381 | 68,692 20,814 5,177 
1900 . 773,018 | 110,376 | 60,328 15,601 
1901 448,369 | 64,580 85,207 | 59,335 
1902 497,982 | 89,064 78,578 17,21L 


pays a duty of less than 5 per cent. ad valorem. 
he result is that there is a growing tendency to 
import the unfinished material—a great quantity of 
which comes from the United Kingdom—and make 
it up in Japan. 

The following table recapitulates the imports 
during the years 1902-1898. 

















Value. 
Articles. | — — - - - 
| 
| 1902, | 199) | 1900. 1899. | 1898, 
—_-— } 
e's Lie Pe £ £ 
Cotton,raw 8,042,112 | 6,104,512 | 5,971,875 | 6,264,421 4,635,651 
” on 
the seeds | 102,585 86,879 | 99,187 86,256 34,087 
Cotton | 
manu fac- 
tures | 1,715,519 | 1,408,755 | 2,589,477 | 1,432,266 | 1,985,474 
Wool, raw 346,834 | 319,457; 400,185] 441,452) 167,705 
Woollen) 
manufac | 
tures 1,111,32C | 800,565 | 1,750,721} 955,830 | 1,167,673 
Metals 1,961,262 | 2,038,723 3,284,964 | 1,565,489 | 1,892,932 
Machinery | 
and instru- | 
ments 1,118,211 | 1,720,890 | 1,440,535 | 1,197,213 | 2,562,274 
Dyes | .018 | 362,888; 534,029/ 388,716} 356,216 
Drugs and 
chemicals | 234,156| 124,922) 177,715| 3828;496| 413,560 
Sugar, | 
brown and 
white ..| 1,476,924 | 3,419,231 | 2,716,083 | 1,788,095 | 2,898,047 
Miscella- | 
neous” .. 11,108,252 | 9,728,294 10,359,925 | 8,051,129 | 12,207,626 
Articles re-} 
imported | 42,039 | 
Total .. 27,739,232 |26,114,616 |29,324,616 |22,499,363 |28,328,345 








According to the returns compiled by the Foreign 
Chamber of Commerce at Yokohama, the total 
tonnage of foreign ships entering that port during 
1902 was 1,545,987, divided as follows :— 


| 
| Number of Vessels. 











Nationality. —— | Zeamage: 
Steam. Sailing. 
British age aT Seal 346 | 3 | 946,795 
German os ée 75 11 | 296,966 
United States 62 5 | 184,188 
French ee 34 62 | 1 51,159 
Austro-Hungarian .. 13 | r? 40,475 
Norwegian .. oe 14 | 18,101 
Dutch.. 2 | 3,468 
Russian 5 | | 2,438 
Danish 1 | ‘ 2,397 
Total .. 580 20 | 1,545,987 
| 





The following table shows the tonnage of the 
lines most largely participating in this trade :— 


Company. Tonnage. 

British— 

Ocean Steamship 163,434 

Canadian Pacific .. 139,622 

Peninsular and Oriental 112,449 

Occidental and Oriental 81,010 

China Mutual .. Fam 9,982 

Northern Pacific de 49,861 
Nord-Deutscher Lloyd. . 120,518 
Pacific Mail be be 65,862 
Messageries Maritimes. . 49,130 
Austrian Lloyd .. ce sa 40,475 


In the following column is givena table of vessels 
of over 100 tons burden flying the Japanese flag, as 
taken from official returns up till the month of 
January, 1903. 

British shipping shows, as compared with the 
returns of 1901, a decrease during 1902 in the 
number of vessels entering Japanese ports, but an 
increase in their tonnage. The passenger traffic to 
England vid Suez still goes, in the absence of a 
direct British line of British steamers, to the Ger- 
man, French, and Japanese mails. From recent 
returns it ap that the number of British sail- 
ing ships to Japan is gradually decreasing. 

The increase of railways last year in both private 








1899, 471 miles were opened, but the tendency at 
the present moment is to abandon schemes for 
railway extension. The following figures for the 
year 1902 show the traffic and passenger receipts :— 














| atl 
a Passengers. Receipts. | Goods. _ Receipts. 
| mumber £ | tons £ 
Government rail-| | 
ways " ..| 82,074,254 | 1,087,061 | 2,659,602 449,668 
Private railways..| 79,196,954 | 1,728,284 | 11,760,160 | 1,166,918 
Total... 111,211,208 | 2,815,295 | 14,409,752 | 1,616,586 














THE LATE GEORGE SHATTUCK 
MORISON. 

GeorcEe SHatruck Morison, whose death, on 
July 1, at New York, it was our regretful duty to 
announce briefly last week, stood in the very front 
rank of engineers in the new world, and his works, 
some of them of great magnitude, especially in 
bridge-building, were conceived in a broad-minded 
progressive spirit, and were carried out, so far as 
detail was concerned, with a much fuller apprecia- 
tion than is usual of the importance of economy in 
construction as well as of facility of maintenance. 
No one who examined his details could fail to 
appreciate that, along with the characteristics of the 
master mind, there was combined a knowledge of, 
and sympathy with, mechanics which influenced 
greatly his work. And yet he was not originally 
destined, or trained, for the profession of civil en- 
gineering, and did not enter the ranks until he 
had become twenty-four years of age. He was 
educated for the Bar. 

Born in New Bedford, Mass., on December 19, 
1842, of Scottish-Irish descent, his father being a 
Unitarian minister, his boyhood was spent in a 
small town near Boston, and his early training was 
received at the Phillips Exeter Academy, of which 
he subsequently became, and was for many years, 
one of the trustees. Proceeding to Harvard, he 
studied law, graduating in 1863, and receiving the 
degree of LL.B. in 1866, when he was also ad- 
mitted to the New York Bar. He did not, 
however, take up legal work in earnest, and 
very soon gravitated towards the profession of 
civil engineering, for which he had a natural 
aptitude. Many might regard the time devoted 
to the training for the legal profession as more 
or less misspent; bub there is much in favour 
of such a general and sound development of the 
mental faculties as is to be derived from the 
course prescribed for the legal profession. Cer- 
tainly Morison in his later years ee the 
judicial mind in fully weighing and quickly arriving 
at decisions on points of the highest importance, so 
that his legal training combined with his later engi- 
neering experience constituted a capital combina- 
tion. As one who knew him has said since 
his death, ‘‘he was a born engineer, who 
could not be diverted or kept down by educa- 
tion. He was a man of great reading, observa- 
tion and meditation, and the range of his inte- 
rests was universal. He looked at the universe 
from a lofty standpoint and with a truly philo- 
sophic spirit.” This is just what one would expect 
from the training he received, which, in a word, 
enabled him, with the acquisition of engineering 
experience, to take a broad, unbi view of 
engineering problems. Certainly in the giant 
structures which he reared across the Missouri and 
Mississippi rivers he embodied many novel details 
to which we have from time to time made par- 
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his designs have more or less influenced bridge- 
building methods throughout the world. 

Before entering upon the special work of bridge 
construction, with which his name will always be most 
intimately associated, he was connected with general 
railway work. His first engineering appointment 
was on the Kansas City bridge across the Missouri 
River, under Mr. Octave Chanute, and there he 
continued from 1867 to 1871. During the next 
two years he was engineer to one of the lines havin 
Detroit as its head-quarters, and in 1873 return 
to the assistance of his old chief, Chanute, serving 
as resident engineer on the eastern division of the 
Erie Railway. This gave him his first large work in 
the rebuilding of the Portage Viaduct, 850 ft. long 
by 234 ft. high, a work which was designed and 
constructed in the extraordinarily short period ot 
eighty-six days from the date of the destruction 
of the old timber bridge by fire. Upon its con- 
clusion he set up in business in New York as a 
consulting engineer on railroad work generally. 
Already his name had become a prominent one 
amongst men of sound engineering judgment, and 
he was appealed to by such influential houses as 
Baring Brothers. During this time, also, he 
served as director on some of the larger companies 
in the States. In 1880, when he had been five 
years a consulting engineer, he associated with 
this work a partnership in the firm of Morison, 
Field, and Co., bridge constructors, but ultimately, 
when he found the work of consulting engineer 
on bridge work increasing, he resigned his partner- 
ship, preferring the more engaging, although, 
perhaps, less lucrative, work of design rather than 
construction. In this work of bridge designing he 
took into partnership, in 1887, Mr. E. L. Corthell, 
the firm becoming Morison and Corthell, with its 
headquarters at Chicago, although the New York 
office was retained. It was during his association 
with Mr. Corthell that Mr. Morison found time to 
make a trip round the world, and to become per- 
sonally acquainted with some of the prominent 
engineers in this country. 

From this time onwards Mr. Morison’s career 
was one of repeated successes in bridge construc- 
tion. He designed and superintended the con- 
struction of nine bridges across the Missouri be- 
tween 1887 and 1893, and three across the Upper 
Mississippi between 1890 and 1893, the last of 
which—the Alton Bridge—was fully illustrated 
and described in ENGINEERING, vol. lxii., pages 
457 and 524. While all of these bridges reveal 
originality and creative skill, the one in which 
most interest was taken was that spanning the 
Lower Mississippi at Memphis, completed in 1892, 
and illustrated in ENGINEERING, vol. lv., pages 
166, 216, and 217. There are but two bridges in 
the world with longer truss spans than this struc- 
ture—the Forth Bridge, whose two spans are each 
1710 ft. long, and the Lansdowne Bridge over the 
Sukkur River in India, with one span of 820 ft. 
The Memphis Bridge has a main span of 790.42 ft., 
and two river spans of 621 ft. each, the total length 
of the bridge proper being 2597 ft., or, including 
the viaduct silane, 4988 ft. One particular 
characteristic of the bridge was the enormous 
depth to which the caissons had to be sunk 
for the piers. In the case of this bridge 
these were carried to a depth of 96.2 ft. below 
low water, or 130.8 ft. below high water, and 
in only one structure has the same depth been 
necessary—in the case of the Eads Bridge at St. 
Louis, where the depth below high water was 
135.5 ft. The greatest immersion while work in 
the caisson was in progress was 108 ft. in the case 
of the Memphis Bridge, and 109.7 ft. in the case of 
the Eads structure. In all of these bridges 
over the Mississippi and Missouri considerable 
difficulties had to be contended with, owing to the 
strong fast currents, which tend to change the 
channel and to make the question of good founda- 
tions one of anxious care. In carrying out such 
work it is necessary to be continuously studying the 
physical conditions prevailing, and it was here that 
the sound judgment and resourceful characteristics 
of the man had full play. 

Another important work of Mr. Morison’s was 
the bridge across the Ohio River at Cairo, which 
has the distinction of being the longest metal struc- 
ture in the world. But there fre no advantage 
in the mere enumeration of the large number of 
bridges, &c., for which he was the engineer. As 
consulting engineer his services were also in great 
request. Perhaps the most important bridge for 


Bridge at St. Louis. He was recently engaged also 
as one of the Board of Engineers appointed by 
President Cleveland to report on the project for 
bridging the Hudson River at New York. 
President McKinley, in 1898, appointed Morison 
a member of the Isthmian Canal Commission, and 
into this work he threw a considerable amount of 
his characteristic energy. It is no secret to say 
that the ultimate preference by this Commission 
for the Panama route instead of the Nicaraguan 
route was largely due to Morison’s strong advocacy 
of the former. He was not a man to take even 
friends into his confidence, especially on great engi- 
neering projects ; indeed, his reserve was one of 
his pronounced traits of character, and by his 
intimates was put down, sometimes humorously, 
to his Scotch descent. This fact, however, only 
added to his strength of character. He never ex- 
pressed an opinion until he was perfectly satisfied 
that he had weighed all the possible contingencies, 
and after an opinion was once expressed, he main- 
tained it with remarkable tenacity of purpose. 
Amongst the other positions in which he ren- 
dered service in recent years was that as a member 
of the Pacific Coast Harbour Board, appointed to 
decide on the relative merits of San Pedro and 
Santa Monica as a harbour of refuge for the 
Southern California Coast. In 1895 he served upon 
the Board of Consulting Engineers in connection 
with the New York Docks. He was also upon a 
committee charged with the investigation of the 
ssibility of utilising water power below Harris- 
urgh, in Pennsylvania, and recently was also asso- 
ciated with the Detroit Bridge project. Morison was 
not only a clear thinker, but was gifted as a writer 
and contributed largely to the various technical 
institutions ; the American Society of Civil Engi- 
neers, of which he was President in 1895, was 
probably the most favoured in this respect, and its 
‘* Transactions” are enriched with something like 
thirty papers and reports from his pen. He was 
elected a member of the Institution of Civil Engi- 
neers in this country in 1891, and contributed a 
paper on bridge-building. He was a member of 
most of the engineering institutions in America, 
and assisted them liberally from his immense ex- 
perience of civil engineering. 








NOTES. 
SHIPBUILDING IN AMERICA. 

THE Government report on the shipbuilding in- 
dustry in the United States does not indicate any 
pronounced development in this industry, and those 
who are informed on the subject regard such de- 
velopment as difficult, if not impossible, unless 
material is much cheaper than it has lately been. 
The production during the fiscal year ending with 
June shows that 1536 vessels of 456,076 tons were 
built in the United States :—This shows a de- 
crease, when compared with the preceding year, 
of 17,900 tons. The greater part of this de- 
crease, is due to fewer steamers being built 
on the great lakes, the output there—41 vessels 
of 131,660 tons—showing a decrease of about 
30,000 tons. Indeed, the only increase is in 
the small unrigged canal boats and barges, which 
constitute close upon one-fifth of the total produc- 
tion. Of the total of 1536 vessels, only 92 ex- 
ceeded 1000 tons, and of these 37 were lake boats. 
For what one might regard as over-sea traffic, only 
18 steam vessels were built of an aggregate of 
101,471 tons—little more than the output of some 
of the largest firms in this country. These 
ocean vessels include four vessels for the Inter- 
national Mercantile Marine Company, one of them 
12,760 tons, and the three others 7913 tons; one 
vessel of 11,284 tons for the Hawaiian-Asiatic 
trade, and two vessels, each of 8600 tons, for the 
American Hawaiian Company. Four oil-carrying 
steamers were built for the coasting trade, and two 
moderate-sized barquentines were constructed for 
the Pacific trade, with 21 wooden schooners of over 
1000 tons. It will thus be seen that the produc- 
tion does not indicate any material advance in the 
United States shipbuilding industry for over-sea 
traffic, and at the present time there are practically 
no ships completing for foreign service. 


IRONMONGERY, HARDWARE, AND ELECTRICAL 
TRADES EXHIBITION. 

Under the organisation of the International 

Trade Exhibitions, Limited, there is now open at 

the Royal Agricultural Hall, Islington, an exhibi- 


trades, which, although it does not, with one or 
two exceptions, appear to contain anything parti- 
cularly novel, yet possesses much that will prove 
of interest to the visitor. There are 178 exhibitors, 
and some of the stands are very well arranged. 
Among others we were particularly struck 
with the exhibit of malleable iron-tube fittings, 
by the George Fischer Steel and Iron Works, 
Limited, 20, High Holborn, London. At this 
stand may be seen almost every variety of pipe 
fitting, and samples of pipes which have been tested 
to destruction in order to show the quality of the 
material, are on view. Messrs. Kynoch, Limited, 
Birmingham, have an interesting exhibit of cycle 
fittings and various kinds of cartridges. Among 
toolmakers may be mentioned Messrs. John Bed- 
ford and Sons, Limited, Sheffield, whose display 
of tool steel, files, saws, picks, shovels, and con- 
tractors’ tools, is a striking feature in the 
exhibition. This firm makes a specially finished, 
very strong shovel, which they call the ‘‘South 
African Shovel,” which seems well adapted to 
foreign work. They also have on view a light 
form of fork, which is intended to compete with 
similar implements sent from America. Tools 
of all classes are also well represented at the 
stand of Messrs. Robert Sorby and Sons, 
Limited, Sheffield. Messrs. Thewlis and Griffith, 
Warrington, have a fine display of Lanca- 
shire tools. Stoves and ranges of all classes 
are well to the front in the exhibition, but need 
no particular reference here, for although there 
is much that is interesting in many of the stands 
it is impossible to enter into details with regard to 
them. They, no doubt, will each appeal in their 
own way to different visitors attending the Hall. 
There is, however, a very interesting exhibit by 
A. Schonfield and Co., 61, Great Tower-street, 
London, who are the sole agents in the British Em- 
pire for Nubes’ universal high-speed milling ma- 
chines for making cutting tools, stamps and dies of 
every description, and for doing every other class of 
milling work. With these machines in manufactur- 
ing a die-plate itis only necessary to drill one hole 
in the opening required ; all the remaining material 
being removed by milling. In the manufacture of 
stamps and punches, such as are used in shoe 
factories, paper works, &c., the machines can be 
used with great advantage. A circular revolving 
label is fitted to the machines by means of which 
circles and curves can be milled out with great 
exactitude. For all regular shapes, such as ellipses, 
oblongs, squares, &c., they are entirely automatic. 
These machines are well worth a visit, for material 
in actual process of treatment may be seen upon 
them. Several machines for performing different 
milling operations are on view. 


THe Nippon Yusen KaisHa. 


Shipping affairs in all parts of the world are in a 
transition state, and they are being studied with 


great care by all interested, either directly or in- 
directly, in the industry. 
the mercantile marine of Japan has been one of the 
most remarkable in the history of a country whose 
history has been probably the most striking event 
in the latter part of the nineteenth century. When 
we remember that in 1870 the Japanese only owned 
35 steamers and 11 sailing vessels of European 
design, and these of small tonnage, and that in 
1900 they had 1321 steamers and 3850 sailing 
vessels of a gross tonnage of 863,830 tons, besides 
nearly 19,000 junks, we see that their operations 
are worthy of more than ordinary attention. 
most im 
Nippon 
Company, Limited)—has a fleet of over seventy 
vessels, a considerable number of which are over 
6000 tons, and six new vessels are at present being 
built (the most of them in this country), for the 
company. 
directors were, on the whole, able to present a 
very satisfactory report to the shareholders. After 
allowing for depreciation, insurance, and ships’ 
structural repair fund, there was a net profit for 
the half-year of 3,011,140 yen, which was distri- 
buted as follows : 


The development of 


The 
ny, the 


rtant Japanese shipping com 
teamship 


usen Kaisha (the Japan Mail 


At the last half-yearly meeting the 


Yen. 

To reserves ais aefs 116,598 
To service expansion fund 800,000 
Rewards to directors... ; 71,358 
Dividends (10 per cent.) es ... 1,100,000 
Bonuses to shareholders (2 per cent.)... 220,000 
Carried to next account ay .. 703,184 

3,011,140 
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which shows very satisfactory results. The chair- 
man explained that the condition of the weather, 
the partial failure of the rice crop, and the fishery 
in the Hok-Kaido, all contributed to aggravate the 
evil of the still-prevailing economic inactivity, and 
seriously affected the carrying trade. Onaccount of 
improved facilities, however, the coasting trade in- 
creased by over 33,000 tons compared with that of the 
corresponding period of the preceding year; but the 
total amount received for freight was less on account 
of the competition from other steamers. The trade 
with China and Korea was not satisfactory, chiefly 
on account of the fall in silver and the partial 
failure of the rice crop in Korea. Moreover, the 
appearance of epidemics in some of the ports 
caused several of the vessels to be detained in 
quarantine, thus causing considerable loss, The 
results of the European service were not much 
better, and there was a scarcity of freight both on 
the outwardand homeward voyages. Onthe American 
service, in consequence of the appearance of many 
new rival steamers, and especially in connection with 
the Seattle route, the company’s liners had their 
business considerably affected; and although the 
total volume of cargo showed a perceptible increase, 
this was essentially due to the increase of the 
number of services, so that the average per liner 


came below that of the corresponding period of the | — 


preceding year. The Australian line has always been 
of the nature of a pioneer line, and many conditions 
during the year prevented the realisation of any 
satisfactory result in this service. The Bombay 
line showed fairly satisfactory results, on account 
of an increased demand for raw cotton. However, 
in compliance with the request of the Spinners’ 
union to lower the rates for goods conveyed in 
excess of the stipulated amount, the receipts were 
somewhat decreased. The company has success- 
fully concluded an arrangement with all the foreign 
steamship companies running regularly between 
Bombay and Japan, so that the wishes of the 
Spinners have been met to a considerable extent, 
without causing undue competition with other 
lines. In contrast with the cargo business, that 
of passengers was on the whole successful, and on 
the three great lines of Europe, America, and Aus- 
tralia the receipts were about 20 per cent. greater 
during the corresponding period of last year. It 
speaks highly for the efficiency of the line when it 
is patronised not only by Japanese, but also by 
foreigners, who express themselves highly pleased 
with the accommodation and service, and with the 
courtesy of all the officials. 








INTERNATIONAL FIRE-PREVENTION 
CONGRESS. 

WE last week dealt with the general arrangements of 
the International Fire-Prevention Congress, and re- 
marked on its excellent management and general suc- 
cess, The resolutions agreed upon at this Conference 
should be of far-reaching importance, owing to the 
representative character of the meeting, and we there- 
fore propose to deal with some of the more important 
of them. 

As at all large congresses of this kind, many papers 
are read upon which no resolution or definite expres- 
sion of opinion is arrived at ; but there were several 
— which led to the proposal of votes of great 
value, and as they were, for the most pet firstly dis- 
cussed in the representative sectional meetings, and 
afterwards brought forward -in-general meeting, and 
particularly as several of them saw material amend- 
ment in the preliminary stage, and at least one, to our 
knowledge, was again altered in the final stage, we 
hold these resolutions to be a far stronger pe eat 
of opinion than is so often the case when conferences 
n the hurry of their work take them nem. con. without 
due consideration. 

Several of the resolutions, too, had proposers and 
seconders of high eminence, which added to their 
weights, and last, but not least, we note with pleasure 
that practically all the resolutions are of such a 
character as to command general be hte from the 
technical professions or services to which they relate. 

In respect to the question of ‘‘ Definition of Terms,” 
there were two far-reaching resolutions on the word 
‘* fireproof” and “ fire-resisting ” respectively, which 
we trust our technical authors and our contemporaries 
will bear in mind. They read as follows :— 

Tae Term ‘ FrrEPROOF.” 

‘*The Congress having given their consideration to 
the constant misuse of the term ‘fireproof,’ and its 
indiscriminate and unsuitable application to many 
building materials and systems in Great Britairi, have 
come to the conclusion that the avoidance of this term 
in the general business and technical vocabulary is 
essential.” 





TuHE TERM ‘ Fire-REsISsTING.” 

“The a ay consider the term ‘ fire-resisting’ 
more oneions e for general use, and that it more cor- 
rectly describes the varying qualities of the different 
materials and systems of construction intended to 
resist the effect of fire for shorter or longer periods at 
high or low temperatures, as the case may be; an 
they advocate the general adoption.of this term in the 
place of the term ‘ fireproof.’ ” 


Next in importance we observe a resolution as to 
the standards of fire resistance, by which the British 
Fire-Prevention Committee’s proposed schedule (of 
which we give an example in respect to doors) meets 
with approval, and is generally adopted, and we under- 
stand that these standards will now be generally 
adopted so far as Europe is concerned. 


STANDARDS OF FrrE RESISTANCE. 
‘* The Congress confirms the committee’s proposed 
standards of fire resistance, subject to certain gram- 
matical amendments, and the standards of fire resist- 
ance shall in future be :— 
**], The temporary protective class ; 
‘©2, The partially protective class ; 
‘¢3,. The fully protective class ; 
in accordance with the committee’s schedule.” 
Standard Table for Fire-Resisting Single Doors, 
with or without Frames. 
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With the standards of fire-resistance comes a reso- 
lution regarding testing stations, which we print 
below. This is a resolution which in course of amend- 
ment lost a considerable amount of its original cha- 
racter. Chief officer Welsch; of Ghent, an eminent 
authority on tests, had proposed that the arrange- 
ments of all future testing stations should be based 
on the one belonging to the British Fire-Prevention 
Committee, situated at Porchester-road, Bayswater, 
and his paper had been most emphatic as to the de- 
sirability of this London station being | nore taken 
as a model, His resolution was adopted in the 
section with some slight amendments ; but when the 
resolution came forward in general meeting there was 
opposition from the American side, with the result that 
the Congress recommends a universally recognised 
method of testing, but does not bind itself to the 
general acceptance of the Fire- Prevention Com- 
mittee’s station as the model one. This is cer- 
tainly somewhat regrettable, as there is no doubt 
that the Porchester-road Station is the only model 
one for fire-resisting materials anywhere in Euro 
or in America, and that the leading authorities 
from the United States—who are generally very 
loth to consider their work second to —— 
—recognised that the systematic methods adop 
in London were in advance of their own. For in the 
United States fire tests are still practically carried 
out in huts specially erected by the individual makers, 
and there is no uniformity in construction, measure- 
ments, or the firing. This is, hence, an interestin 
instance of a sectional vote being upset in genera 
meeting; and if somewhat disappointing in this in- 
stance, it at least points to the resolutions not having 
been hastily arrived at. 

The second part of the resolution, by the bye, ad- 
vocates the formation of an International Technical 
Bureau to deal with the subject of tests, and is sure 
to lead to beneficial results, for, as expressed in the 
Congress address, it is of the utmost importance to the 
community at large that tests conducted abroad should 
accord to certain standards comparable with the recog- 
nised standards of Great Britain, and vice versd, and it 
is obvious that an international centre is necessary in 
order to keep such standards up to date. 

The resolution in question read as follows :— 


Txsting STaTIons. 

‘The Congress strongly recommends the establish- 
ment of testing stations for fire-resisting materials and 
the adoption of a universally recognised method of 
testing; as also the formation of an International 
Technical Committee, which shall meet at suitable 
periods to discuss, fix, and modify the universal 
methods of testing.” 

Turning to other resolutions, we were glad to observe 
that the Congress advocated the revision of building 





regulations to accord with the resolutions obtained by 
the investigation of fire - resisting materials and 
methods of construction, for many of our local authori- 
ties are lamentably in arrear in this direction ; in fact, 
in the Metropolis alone the second schedule of the 
Building Act is quite incomprehensible for a law that 
was so recently framed, and, savours too much of the 
original Building Act of the fifties. 

Similarly, we quite agree with the resolution that 
courses of technical education should include ‘courses 
dealing with the fire-resistance of building materials 
and methods of construction, as these are of the ut- 
most importance both to architects and civil engineers. 

Passing from resolutions of an eminently important 
character for the development of future building 
operations, we turn to one ing on the legal status 
of fire brigades, which runs as follows :— 


Leean Status oF Fire BriGabDEs. 


‘The Congress considers it most necessary that fire 
brigades be placed on a sound legal basis, and that it 
is advisable that their efficiency be supervised by a 
Government Department.” 


This resolution was brought forward by Mr. Guy 

m, M.P., and was seconded by Sir William Preece, 

.C.B., and should do much to strengthen the hands 
of the National Fire Brigades’ Union in its efforts to 
obtain a more satisfactory basis for the fire brigade 
organisation of the country. 

Iwo resolutions, one proposed by a German profes- 
sional fire brigade officer, the other by an Austrian 
volunteer fire brigade officer, spoke much for the 
growing feeling among fire brigades that their duties 
should include the careful study of preventive mea- 
sures, and should not be limited to fire-fighting work. 
The two resoluticns read as follows :— 


Fire BRIGADES AND FIRE PREVENTION. 


‘* The Congress considers that the public authorities 
should encourage their fire brigade officers to take an 
active interest in the preventive aspect of fire protec- 
tion, inasmuch as the result of the fire brigade officers’ 
experience in actual fire practice, if suitably applied 
in conjunction with the work of architects, engineers, 
and public officials, would be most useful for the 
organisation and development of precautionary 
measures. 

‘‘The Congress considers it of importance that 
volunteer fire brigade societies, associations, and 
unions, shall henceforth encourage among the brigades 
affiliated to these bodies the study of questions of fire- 
prevention.” 


Turning to the insurance side, we are happy to see 
that some favourable consideration was nenraed to the 
excellent system of mutual factory insurance work so 
common to the United States. There is no doubt that 
the mutual insurance influence has been most bene- 
ficial in certain parts of the United States in reducing 
the fire waste of the country, and our great manufac- 
turers would do well to study the question of mutual 
insurance, inasmuch as it should be most economical 
for their own purposes, as well as a benefit to the 
general community. 

Mutual insurance for practical purposes is, of course, 
mainly a manufacturers’ insurance system, and par- 
ticularly holds good in the case of manufacturers of 


Pe! similar, though not necessarily identical, trades. The 


textile trades, the flour-mill trade, and the brewery 
trade could each well afford to study the mutual insur- 
ance system; and,-curious though it may sound, we 
are under the impression that the existing insurance 
interests would not be unfriendly to this arrange- 
ment, inasmuch as the individual factory risk as now 
insured, without proper control, does not belong to 
the most agreeable of risks of an insurance cor- 
poration, whose bread and butter is, of course, mainly 
to be found in the eighteen-penny risk of the suburban 
resident and general domestic property, and not in 
special hazards. Mutual insurance brings with it that 
care on the part of the owner, or the proprietors, of an 
establishment which can never be achieved through 
ordinary commercial insurance influence. The factory 
owner mes his own fire policemen, if we may use 
the expression, for not only would his own loss 
materially affect his pocket, but also the losses of his 
co-insurers would do the same. His fellow-workers, 
the owners of similar risks, all give one another a 
certain amount of very beneficial attention on the fire 
question ; and, in fact, one need only turn to the 
records of the mutual fire insurance systems, as prac- 
tised in the United States during the last thirty 
years, to see how excellently their system benefits 
the manufacturers, both on the point of pocket and 
morale. 

Digressing a moment from the resolutions, it must 
be curious reading for, many of the older generation of 
fire insurance managers to see the views expressed 
during the Congress a the leaders of their profession 
in the United States. The study of fire-prevention, 
its furtherance, its encouragement in every possible 
form has, during the last ten years, become a leading 
factor in American insurance life, and anyone who 
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will carefully study the records of the American under- 
writer during these last ten years, will soon grasp the 
economic benefit that has been thereby achieved, not 
only to the companies themselves but to the community. 
If London is in advance of the United States in 
systematically conducted testing stations, so London 
is immeasurably behind the United States in systema- 
tically conducted modern fire insurance business. 
Fortunately the American views are, however, now 
claiming attention of the younger generation of our 
underwriters, and another ten years will probably 
see a great change in the policy of our fire offices in 
this direction. 

Turning, however, now to a quite different stand- 
point—*iz., that of the statistical one, we observe a 
resolution regarding records which reads as follows :— 


REcorpDs. 


‘*The members of this Congress are strongly of 
opinion that in the public interest it is of the utmost 
importance that on the occurrence of every fire an in- 
vestigation should be immediately made by an official 
duly qualified and empowered to ascertain the cause 
sail ceamaianien connected therewith, reporting the 
result of such investigation toa public department for 
tabulation and publication. The whole or part of the 
cost of such inquiry to be charged to the occupier of 
the premises where the fire occurred, as may appear 
desirable in the circumstances of each case.” 


Regarding the latter portion of the resolution, we 
are not quite in agreement, but regarding the former, 
it is certainly of eminent importance that the investi- 
gation of the causes of fire should be takenin hand. It 
is, to our knowledge, actually the case that there is no 
authority throughout the United Kingdom who could 
tell us in pounds, shillings, and pence what the actual 
fire waste in the United Kingdom is, much less give 
us correct information as to fire causes and the like. 
There appears to be no power to obtain this statistical 
information as to the economic loss, and no power to 
obtain the information as to causes, which should be 
one of the primary particulars necessary for any 
movement for fire-prevention. But, no doubt, thanks 
to some efforts made by the foreign statistical authori- 
ties at the recent Statistical Congress, these matters 
may soon find some remedy, not only with us, but in 
several other countries where the data are not yet forth- 
coming. For it is only with the aid of correct data 
that correct remedies can be arrived at. 

With the above resolutions which we have given we 
think the more important opinions of the Congress 
members have been duly recorded by us. There were, 
of course, other resolutions of considerable bearing ; 
but none, we think, of such general importance as 
those we have mentioned. 

pt however, from official resolutions, quite a 
number of papers and discussions led to expressions of 
opinion which, by their unanimity of feeling, perhaps 
call for remark, even if not embodied by formal votes. 

There seemed to be a unanimity of feeling that 
building legislation would have to assume a retrospec- 
tive character so far as safety of life in particular was 
concerned, and that, although the building owner 
should be accorded a reasonable time in order to bring 
about improvements of his property, old property 
could not be allowed to stand as a danger to life, so far 
as specific classes of buildings of the trade and manu- 
facturing character were concerned. 

There also appeared to be a generally-increasing 
opinion among all concerned in favour of the installation 
of the sprinkler systems in the more dangerous hazards 
of buildings, including the stage portion of theatres. 

The value of technical reports upon fires in the 
Press was a subject frequently dwelt upon among fire 
brigade officers, they considering that by good reports 
the public would be more interested in possible safe- 
guards against fire, and be instructed as to what to do 
on the occurrence of fire. 

Many of these opinions were expressed in counec- 
tion with individual papers presented at Congress ; 
quite as many could be gathered from the many in- 
formal conferences which were constantly taking place 
between colleagues of the individual professions con- 
cerned, or small gatherings representative of almost 
opposing interests. 

urning finally to some other results of this Congress, 
neither embodied in the resolutions nor given expression 
to as technical opinions, we were glad to see that the 
International Fire Brigades’ Council was doing some 
work here, and having their »wn meeting during the 
Congress week, and to observe that they had extended 
their utility by making their constitution more repre- 
sentative. Like all international bodies of this de- 
scription, there must be some difficulties, partly per- 
sonal, partly of a technical character, until they arrive 
at the stage of doing really usefyl work, but we con- 
sider that this body seems now to be on the way to 
make itself thoroughly useful. 

Another point of a similar character upon which we 
would remark was the meeting of the Professional 
Fire Brigades Association in connection with the 


sent to me containing a notice of the ‘‘ Newport Year- 
Book ;” and in 
make therein, I must ask you to allow me to put you 
right upon your facts. 


appears on the top outside of the cover in a line occupy- 
ing 44 in. by lin. depth of s 


meeting at which papers were discussed. The meet- 
ing was thoroughly representative of the professional 
firemen of the United Kingdom, and here again we 
have a young body which had an opportunity of meet- 
ing on the occasion of this Congress and International 
Fire Exhibition, and getting to work, which must 
be of considerable benefit to those various interests 
concerned. 
Lastly, the National Fire Brigades Union held its 
annual tournament in connection with the Congress, 
which event brought many hundreds of firemen to 
London during the Congress week, both to see what 
was going on and to inspect the Exhibition. 
The organisers of the Congress are to be con- 
ratulated on the facilities accorded to these various 
coaies to have their meetings and to enjoy many of the 
general Congress courtesies. 
What with actual resolutions arrived at, expressions 
of opinion, interchange of views, and the opportunity 
afforded for special professional meetings, the viewing 
of the Exhibition, and the inspection of the testin 
station, the Congress results have been excellent an 
should bear fruit all over the world. 








BESSEMER MEMORIAL FUND. 
To THE Eprtor OF ENGINEERING, k 
S1r,—As there appears to be some confusion,and mis- 
understanding in the Public Press and in other quarters 
in rd to the combined ‘‘ Bessemer Memorial” and 
“College of Technology” schemes, I am directed to 
request you to be g enough to give publicity to the 
following statements to obviate further misconceptions. 
The mer Memorial proposals have been framed 
with a full knowledge of, and_ with due regard to, the 
roposals outlined in Lord Rosebery’s letter to the 
mdon County Council—indeed, those responsible in 
each case have been in close consultation throughout. 
The two schemes, however, must rey continue 
for the present to be directed separately, though they 
will be controlled by joint trustees. ' 
There is no danger of antagonism or overlapping in 
regard to the schemes themselves or to existing educa- 
tional institutions. The central idea of the proposed 
college for advanced specialised training in technology is 
to supplement and complete the as afforded by 
ee colleges. By oo and by interchange 
of students and subjects, the best possible use of facilities 
now available at South Kensington and elsewhere will be 
assured, and the new college will be the centre for ad- 
vanced scientific technology, not only for Great Britain 
but for the whole Empire. It is admitted on every hand 
that such a central organisation is imperatively demanded 
A ever-increasing industrial requirements in regard to 
efficiency, not merely of the ‘“‘rank and file,” but of the 
leaders of all branches of industry. 
As regards the Bessemer memorial, the aim of the com- 
mittee throughout has been to unite all sections of the 
mining, metallurgical, and engineering industries to do 
honour to the memory of one of the world’s greatest 
benefactors, in a manner best calcula’ to advance the 
industries to whose remarkable development Bessemer 
so largely contributed. As stated in the resolution 
proposed by the Duke of Norfolk, and unanimously 
adopted at the Mansion House meeting, the memorial is 
an *‘ educational work as far-reaching in its beneficent 
influence as are the results of Bessemer’s great invention.” 
For the purposes of the advanced metallurgical train- 
ing and specialised research works it is proposed that 
London shall be regarded as the centre for the metallurgy 
of copper, silver, gold, &c.; Sheffield as the centre for 
steel; and Birmingham as the centre for cast and wrought- 
iron and alloys. This decision will not, however, preju- 
dice the claimsof other metallurgical centres for participa- 
tion in the Bessemer Memorial Fund. It is alsointended 
that the post-graduate scholarships shall, in part, be 
international. 
It has been impossible so far to do more than indicate 
the general lines of the combined schemes; but it is 
hoped that the details, which necessarily demand the 
most careful attention, may be sufficiently advanced to 
enable the committee to pas A the complete scheme in 
October. Meanwhile, any communication on the subject 
addressed to the undersigned will receive due attention. 
I am further authorised to state that, in addition to the 
expressions of <1 ey from the King and the Prime 
Minister conveyed to the Mansion House meeting, the 
combined schemes are receiving the most cordial and 
active support of His Majesty’s Government and of 
educational authorities in London and the provinces. 
In the hope that you may be able to give publicity to 
this letter in your columns, 
am, Sir, your obedient servant, 
C. McDermip, 
Hon. Secretary to the Committee. 
Salisbury House, London, E.C., July 21, 1903. 








NEWPORT YEAR-BOOK. 
To THE Eprror or ENGINEERING. 
Str,—An extract of your last week’s issue has been 


to certain statements which you 
1. You say “‘it seems to have no title-page.” 
The title of the publication ‘‘ Newport Year-Book” 


; and also in 4-in. 





Congress, which comprised a business meeting and a 





letter 64 in. long on the outside of the binding on the 


back ; the same line, ‘‘ Newport Year-Book, 1903,” also 
appears as the heading of no less than 59 of the inside 
pages. This apparently sufficiently serves the purpose 
of indicating the character of the publication, as you 
yourself prove by the fact of using it for the heading of 
your pe. : 

2. You complain that ‘‘‘The Post-Office and Tele- 
phone Directory’ pages are not numbered,” as though 
this were a defect ; but you do not say (as in fairness you 
might have done) “ve fg about the arrangement which 
is obviously intended to render a reference to pages unne- 
cessary. Quickness of reference is facilitated by each of the 
two sections in question being printed on different-coloured 
paper, and the alphabetical system of classification offers 
all that can be desired ; for example, if the book is referred 
to for a telephone number, it is immediately opened at 
the yellow pages. Supposing the person’s name required 
is Jones, instant inspection is sufficient to lead thereto. 
No one with the pages opened before them at, say ‘‘H” 
or “J,” and requiring a person’s name inning with 
‘“*G” or “‘K,” would turn to an index to search for the 
page where it might be found, when, as they can plainly 
see, by turning over the leaf to the right or the left they 
can get what they want. 

3. You then go on to say “‘and there is no index.” 

It is very strange you should make such a grossly in- 
correct statement, when, immediately following the 
‘Telephone Directory,” there is a full list of contents and 
index to illustrations, maps, and advertisers, occupying 
no less than four 

As I consider the mis-statements above which you have 
made are calculated to occasion serious prejudice, I must 
ask you to kindly correct the same in your next issue. 


Yours truly, 
July 20, 1903. Samvet D. WIttr1AMs, Secretary. 


[Our correspondent does not seem to have grasped the 
meaning of our remarks. We did not say that the 
“character of the publication” was not indicated, but 
that “it seems to have no title-page.” We put the 
matter somewhat indefinitely, because, although we could 
not find the title-page, we were not certain it might not 
be hidden away somewhere in the middle of the volume, 
and had escaped our search. . We find we did the author, 
or compiler, an injustice by saying there was no index. 
It is headed ‘‘ Contents,” and occurs far on in the 
volume, which accounts for our not finding it. To make 
amends for our oversight, we will give a more detailed 
account of the volume. It ¢ommences with a plan of New- 
port ; then come advertisements on numbered 1 to 26, 
then a plan of the Welsh coalfield. Next follow the New- 
port Post Office Directory, printed on green paper, and 
not paged, and the Telephone Directory on yellow paper, 
also not paged. Occasional unnumbered pages of adver- 
tisements are found in connection with these directories. 
Then we come to the ‘ Contents,” ‘‘ Illustrations,” 
‘* Maps,” and ‘‘ Index to Advertisers.” Next follow three 
pages of ‘‘ Newport in a Nutshell,” marked ‘‘ Williams’ 
a bes, gel which suggests that this is the only strictly 
original part of the volume. ‘‘ Newport to London,” a 
description of the railway route, occupies the next page, 
which like its predecessors is unnumbered. Then we 
come to the report of the. Executive Committee of the 
Newport Chamber of mmerce. This commences 
with a title-page of its own; then comes a page filled 
with a list of officials, and opposite to this comes an 
illustration, printed on plate paper, and numbered 28. 
As this is a right-hand page it ought to have been an 
odd number. e have been unable to find page 27 ; but 
ges 1 to 26 are advertisement pages, as already men- 
tioned, and are separated from 28 by one-third of 
the volume. Pages 28 to 70 are occupied with' the report. 
Then we find a headed ‘* Newport Chamber of Go - 
merce. Newport Illustrated Commercial Guide. Compiled 
by Samuel D. Williams, Secretary.” This guide occupies 
about 47 pages, and is filled with valuable information. 
Then follow advertisements, some of which are paged 
and some not. The contents of the book seem to have 
been selected with care; but the compiler is evidently 
new at the production of a volume. e shall expect to 
see a great improvement in the arrangement of next 
year’s issue.—Ep, E.] 








FORESHORE PROTECTION AND DEEP- 
SEA EROSION. 
a - To = EpITor OF ee. chi 
IR, —Having for many years past made a special study 
of the sea’s action, both in accumulating and eroding 
material, and having at present several works on hand in 
this country and. elsewhere, it occurs to me that a few 
particulars, which are the direct results of my experience 
and observation, may be of interest, not only to your 
engineer readers, but also to those whose estates are so 
seriously affected by the steady and persistent encroach- 
ment of the sea. 
I have had the Glenbeigh foreshore (Dingle Bay, 
County Kerry) under close observation for the past thirt 
years, and during that time the sea has steadily advanced, 
especially during the past seventeen or eighteen years, and 
contemporaneously with the formation of a large sub- 
merged sandbank, which has, I believe, caused a change 
in the direction of the deep-sea currents, which seem to 
impinge with ever-increasing force on the portion of the 
frontage we have been endeavouring to protect. As a 
boy, thirty-five years ago, I used to play cricket in a 
field now well out to sea. Since 1842 the sea’s advance 
has been over 1050 ft. In 1820 a house stood in a large 
field near the then foreshore, and there are now many 
feet of water above the old foundations of that house at 
low water, thus clearly showing the advance of deep 
water towards the shore. 








On the Holderness coast of Yorkshire may be to-day 
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pointed out situations, in the neighbourhood of the 

resent five-fathom line, where formerly towns and vil- 
| ae stood on the dry cliffs; here again we observe the 
edvance of deep water; and since it is improbable that 


the general inclinations of the shore and sea bottom have | 
| deepens the sea bottom adds to the height of the shore | 


very materially altered since the old days, we may fairly 
suppose that when those ancient towns existed the 
5fethom line was a mile or so out to sea, that is 2 miles 
out from the present coast line. Vide Fig. 1, below. 

A —. of the conditions obtaining at Glen- 
beigh and on the East Coast of England led me to search 


for some connection between the erosion caused by what | 


is known as surf or wave action, and that which is clearly 


| level, again proving deep-sea erosion ; and it seems hardly 
| conceivable that any protective measures on the visible 
shore in shallow water,would have stopped this erosion 
caused by the storms and currents in deep water. ; 

Again, the erosion below low-water level, whilst it 


| above low-water mark, and this change of position of 
| material, of course, increases the steepness of the shore, 
a igs brings deep water closer inland. Vide 
ig. 2. 
As a result of long-continued observations and careful 
consideration, I am inclined to believe that, in all situa- 
‘tions where the sea’s encroachment is steady and con- 
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caused by the movement of material composing, or lying 
on, thesea bottom below low-water marks. 

I found that material lying beneath the mountain waste 
at Glenbeigh was soft yellow sand and that soft material 
continued for some depth below low-water level. I also 
found that the Glacial Drift laminated clay and sand, 
composing the Holderness coast of Yorkshire, extends to 
a depth of 100 ft. to 200 ft. before the hard chalk is 
reached. 

These circumstances led me to consider that possibly 
the two erosions, though going on simultaneously, may 
be so far So of one another that the checking of 
the one would by no means necessarily check the other. 
There is the one which is seen acting within whatever 
may be the range of tide at the particular place (it is 
13 ft. at Glenbeigh and 16 ft. to 18 ft. on the Yorkshire 
coast) and over a horizontal distance of, say, 600 ft. ; the 
other, which is unseen, but which I now regard as far the 
most dangerous, acting in depths of 30 ft., 40 ft., 50 ft., 
or 100 ft., and probably over a horizontal distance of 
many miles. 

If additional absolute proof of deep-sea erosion is 
needed it is to be found in the carrying up of sand, shells, 
and large stones attached to the Laminaria digitata and 
various other deep-sea weeds. At Youghal, after the on- 
shore S.E. gales of January last, I found the shore 
literally strewn with stones of various sizes. One of these 
stones which I took home weighed 32 lb., and others were 
still heavier—up to 50 1b. and more—brought in by the 
agency of the storm, aided by the long seaweed attach- 
ments which measu in many instances over 6 ft. in 
length. On June 12, 1903, after an easterly gale, I 
picked up numbers of stones on the shore near Bray, 
county Wicklow, and those also had deep seaweed at- 
tachments, proving that they had been carried in from 
ome water. 

e January storms lasted for some days, from the 
12th to the 16th, and came on the spring tides, and pro- 
bably not less than 500 cubic yards of material was thus 
cast up from the de2p water on to the Youghal fore- 
shore. It seems, therefore, only reasonable to suppose 
that the removal of this material must have left a vacancy 


of 500 cubic yards in the sea bottom below low-water 
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100,000 acres, which will probably be added to the map of 
England before the close of this century. 

_ There‘are many places such as the above where the sea 
is not making a dead set or determined attack on the land, 
though the material is soft and easily eroded ; and those 
owners of land on the Yorkshire, Lincolnshire, Norfolk, 
Suffolk, and Essex seaboards are deserving of our fullest 
sympathy and commiseration, though it is hard to see 
how Acts of Parliament or Government grants can alter 
the geological formation, or stay that erosion which—if 
my surmise is correct—is now going on over hundreds of 
square miles in the inaccessible depths of the sea. 

Sections taken in a north-easterly direction into the 
North Sea seem to indicate that the 5-fathom line is 
reached about a mile from the shore, and that the 
10-fathom line is found at about 6 or 7 miles distance—a 
marked flattening of the gradient of the sea bottom occur- 
ring at the 17th or 18th mile, and in about 20 fathoms. 
Vide plan and section of North Sea, i 3. 

Is it not ible that the chalk may have been reached 
in this 120 ft., and that the erosion is going on steadily in 
the softer material of the strata above? 

That material is moved in depths far greater than 
120 ft. appears to be generally admitted ; and, if this is 
so, there seems no reason why erosion should not 
going on now at the bottom of the North Sea in 20 fathoms 
of water and at a distance of 17 miles from the shore. 
If this is so—and the erosion marked century by century 
seems to point to this--it is not easy to see how walls an 
groynes above low-water mark can ibly prevent the 
ultimate undermining of the beach. It would be as 
reasonable to expect a wall, the foundations of which 
were being removed, to stand by virtue of the strength 
and excellency of its coping. 

The surface erosion which we see going on so steadily 
day by day within the curtailed limits of high water and 
low water, is a small matter compared with the vastly 
larger losses which are taking place over enormous areas 
at the sea bottom. 

Everything depends upon the locality, and a wide dis- 
tinction must be drawn between places like Youghal, 
where the Case system of groyning is meeting with such 
marked success, and places like Lowestoft, and the 
Holderness coast of Yorkshire, where, in my opinion, 
protective measures should be taken with the view of 
staving off the evil day as long as possible, and minimising 
the ultimate and inevitable loss as far as possible. 

When in the United States, in the months of November 
and December, 1901, I had opportunities of inspecting the 
New Brighton and New Jersey shores, and, at Atlantic 
City I was present at the time of one of the severest 
storms known for several years. In one place 100 ft. of 
frontage was taken away, but there they have what they 
call a ‘‘board-walk” running along the coast for the 
entire city frontage, and this renders the enjoyment of 
the sea breezes possible without the necessity for a costly 
esplanade walk. The structure resembles nothing so 
much as an ordinary trestle-work promenade pier running 

rallel with the shore. The Americans have a way of 

ily moving their houses when the sea becomes too 
near and troublesome a neighbour, and I saw several such 
removals whilst at Atlantic City; but I fear this would 
not succeed at Lowestoft and other places which are now 
so seriously menaced on the East Coast of England. 

An examination of the accompanying sections may 
prove instructive, as they illustrate a class of erosion 
which has hardly received the attention it deserves, 

The remarkable flattening of the North Sea sections at 
the very depth geologists tell us the soft material ceases 
and hard chalk commences, indicates a cessation or dimi- 
nution of erosion at the very level one would expect to 
find it if my theory is correct. 

Yours truly, 
R. G. Attanson Winn, M. Inst. C.E.I. 
22, South Frederick-street, Dublin. 





Bonemian Coat.—The production of brown coal in Bo- 
hemia last year was 18,217,813 tons, or about 60,000 tons 
less than in 1901. The value of last year’s production was 
estimated at 3,280,000/7. 


_ Surveys 1x Cotp Countries.—Some interesting par- 
ticulars of the equipment necessary in survey work 
in very cold localities are given in a paper by Mr. E. 
H. Drury, published in a recent issue of the Engineer- 
ing Record. Mr. Drury states that both survey and 
construction are possible even with the thermometer 
40 deg. below zero. If the weather is clear, the men do 




















| tinuous, ‘‘and the material is of a soft and easily eroded 
| nature for a considerable depth below low-water level,” 
| no protective works erected on the visible shore between 
; high and low-water levels can be expected to permanently 
arrest the encroachment of the sea, though they may 
afford temporary relief by collecting and retaining material 
for short periods. 

Fortunately, there are places where the land is advanc- 
jing on the sea—e.g., Dungeness Point, a steep shingle 
| bank steadily increasing, though the advance is into deep 
water ; Gibraltar Point, near Skegness, where the sand 
deposits in the offing are now rapidly silting up; and 
there are the large areas in the Wash, amounting to over 








not mind the cold, and work well. In open country horses 
are used for transport, but in bush land men and dogs 
must do the hauling. The latter have been used almosi 
exclusively in making the recent surveys for the Algoma, 
Central, and Hudson Bay Railway. The party con- 
sisted of 22 men, who were accommodated in five 14 ft. 
by 15 ft. tents made of 10 oz. duck, and each furnished 
with a ‘‘fly,” which was used as a shield to prevent leak- 
ing as well as an additional cave from the cold. The 
heating was done with a ‘ Queen” heater burning wood, 
which is said to have been greatly used for such work of 
late years. Each man of the party was provided with four 
pairs of blankets and a rubbersheet. The bed itself was 
usually made out of fresh-cut fir branches, laid “shingle” 
fashion to a depth of about 1 ft. A good day’s work was 
found to be 1 to 14 miles. The party had two meals a 
day in camp—breakfast and supper; the midday meal 
was brought to them on the line, and consisted of pork, 
beans, bread, and tea. The to ns used for transport 
were 7 ft. long by 18 in. wide. ese were drawn by a 
team of three to four d the weight behind the team 
being 350 lb. to 400 lb. On a trail the dogs could 
cover 30 to 40 miles per day. These dogs were fed but 
once daily, their rations consisting of 14 lb. of corn-meal 
mixed with 4 Ib. of tallow or lard. 
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As is well known to engineers and users of steam | 


power, the rapid increase, during late years, of pres- 
sures at which boilers are worked, together with the 
addition in some cases of a considerable amount of 
superheat to the steam used in engines, has given 
rise to much trouble with stuffing-boxes for piston- 
rods and such-like places, where the ordinary soft 
packing has been used. In order to overcome the 
difficulties arising out of the use of soft packings, 
which will not withstand the modern high tem- 
peratures of steam, many forms of metallic pack- 
ing have been devised and tried, with more or 
less success. With steam pressures below, say, 
100 lb. per square inch (where the steam is not super- 
heated), many of the soft packings answer very well, 
and leave little to be desired, for they are easily 
replaced, and in well-proportioned stuffing-boxes give 
little trouble. When, however, we come to pressures 
of 150 lb., 200 Ib., or 250 1b. per square inch, or use 
steam of 100 lb. pressure whiekt has en superheated, 
the case is very different, and it then becomes neces- 
sary to employ some form of packing which is able to 
withstand the temperatures due to high pressure and 
superheat. 

Jn this page we represent an arrangement known as 
the ‘‘ Proell” metallic stuffing-box, which contains 
some novel and interesting features, and a description 
of which we purpose to give. This stuffing-box is 
being introduced in this country by Messrs. Hermann 
Kuhne, Limited, 28, Victoria-street, Westminster, 

The packing is simple in construction, as will be 
seen by reference to Figs. 1, 3, and 4. It con- 
sists of a series of alternately solid and split cast- 
iron rings, which are interchangeable, and which 
fit closely into one another and round the piston-rod. 
The a Pars is so constructed that it will yield to any 
lateral motion of the rod, and it does not depend for 
its tightness on ball-joints but on a series of movable 
flat joints, and one of the advantages claimed for it is 
that tightness is secured without any excessive pres- 
sure or friction, The method of arranging the pack- 
ing rings will be clearly seen by reference to Figs. 1 
and 3. In these views the solid cast-iron dished rings 
are shown at A. The outer diameter of these rings 
is made to fit accurately into the packing chamber 
of the cylinder cover, while the inner diameter is 
slightly larger than that of the rod to be packed. 
The rings A are finished and accurately ground by 
special machinery, so that the annular spaces C 
are of exactly the same size. The solid rings A 
are fitted into the packing chamber, and one split 
ring B is placed in each of the compartments C. The 
split rings are bored inside to the exact diameter of 
the piston-rod, and their thici:néss is exactly that of 
the depth of the annular space C. In outside dia- 
meter they are slightly smaller than the solid rings 
A, so as to allow of some lateral motion, the split 
rings being free to move sideways in every direction 
to allow for any ed there may be in the rod. The 
three segments of the split ring B are held together 
by a thin spiral spring D (Fig. 4). This view also 
shows the arrangement of the three segments of the 
split ring. The ends of the spiral spring are hooked 
together so as to form a ring. When the required 


number of solid and split rings have been placéd in 
the packing chamber, the whole of them are firmly 
pressed together by a gland E (Fig. 1). 
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of ordinary asbestos packing are generally placed 
next the gland E, to prevent any steam that may 
have found its way up to the last ring from 
blowing out. We understand, however, that in prac- 
tice this has been found to be unnecessary, for directly 
the split rings have found their bearing they are quite 
tight without any additional packing. It is not 
claimed for this king that one joint is of itself 
steam-tight, but that by buildin up a series of ringsa 
number of minute passages are emued, in traversing 
which the steam gradually falls in pressure and tem- 
rature. 

This has been proved by a very interesting series of 
tests, carried out by means of the indicator and 
thermometer attachments shown in Figs. 1 and 2, F 
being the attachment for the indicator, and G the one 
for the thermometer. By means of the indicator a 
series of diagrams have been taken from the different 
rings of one of these metallic stuffing - boxes, the 
results of which are shown in Fig. 5. The engine 
experimented upon was one of 700 horse-power, run- 
ning at 100 revolutions 
Schmidt superheater. The tests were taken from the 
high-pressure cylinder. The temperature at each ring is 
clearly marked opposite each diagram. These tempera- 
tures pressures form amost interesting record of how 
the temperature and pressure falls from the inner ring 
of the packing to the one farthest from the steam. It 
will be seen, on reference to Fig. 5, that the steam 
pressure fell from 135 lb. per square inch at the inner 
ring to 0 at the outer, while the temperature fell 
from 620 deg. Fahr. at the inner ring to 300 deg. Fahr. 
at the outer one, showing how rapid the drop was 





r minute, and fitted with a | 





| after actual contact with the superheated steam had 
| ceased, 


We understand that the ‘‘ Proell” metallic stuffing: 
box has been adopted on a large battleship of 14,000 
horse-power, and working with steam at 243 lb. pres- 
sure per square inch, with excellent results ; it is also 
being fitted to a Belliss engine for electric driving. 
Its simplicity ought, we think, to appeal to engineers, 
and particularly to those who are connected with 
marine work. 








-GeRMAN Macuinery Exports.—German exports of 
machinery during the first quarter of this year. amounted 
to 2,600,0007. in value against 2,300,0002. in the corre- 
sponding quarter of 1902. The advance occurred in 
automobiles, bicycles, machine tools, sewing and elec- 
trical machines, steam engines, and pumping and textile 
machinery. 





Ba.pwin Locomotives.—There is still unabated activity 
at the Baldwin Locomotive Works. Sufficient orders have 
been received to insure the continued working of the 

lant at its full capacity well into 1904. The works have 
uring the first five months of this year delivered the un- 
peecnteateil total of 820 locomotives. The new Twenty- 
sixth-street erecting shop, the building of which has been 
delayed, has now been started and will be pushed to com- 
letion. Shipments of engines recently made include the 
lance of an order for 27 locomotives for the boing | 
and Lake Erie Railroad, and deliveries on the orders 0 
the Norfolk and Western Atlantic Coast Line, the 
Mobile and Ohio, the Southern, the Southern Pacific, 
pot Pittsburg, Shawmont and Northern, and other rail- 
Ss. 
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INDUSTRIAL NOTES. 


Tue report of the Labour Department of the Board 
of Trade on the state of the labour market is based on 
3278 returns—namely, 2103 from employers or their 
representatives, 1140 from trade unions and workmen, 
and 35 from other sources. From those returns it 
appears that employment showed a decline as com- 
pared with the month previous, particularly in the 
cotton industry ; it also shows a falling off as com- 
pared with a year ago. In the 226 trade unions 
specially dealt with there was an aggregate of 556,695 
members, of whom 24,804, or 4.5 per cent., were 
reported to be unemployed, as compared with 4 per 
cent. in the previous month and 4.2 per cent. a year 
ago. 





Employment in the coal-mining industry was not so 
good as in the month previous, or a year ago. At 
collieries employing 488,880 persons the pits worked 
on an average 4.64 days per week, as compared with 
5.21 days in the previous month and 5.17 days a year 
ago; but the partial cause of the lesser work was the 
holidays. The number employed was greater by 2.1 
per cent. than a year ago. 

Ironstone miners continue to be well employed. In 
the 133 mines and open works covered by the returns 
there were about 15,700 employed; the average 
number of days worked was 5.69 per week, in the 
previous month 5.78 days, in the same month a year 
ago 5.88 days. 


Employment has been fairly good in the pig-iron 
industry. At the 113 works of ironmasters covered 
by the returns there were 320 furnaces in blast, em- 

oying about 22,200 workpeople. There was a 

ecrease of furnaces in blast of five in the month, the 
number in blast being three less than a year ago. 

In the manufacture of iron and steel there was little 
change as compared with a month ago or a year ago. 
At the 201 works covered by the returns 74,639 work- 
people were employed ; the total volume of employ- 
ment, taking into account the number employed and 
of shifts worked shows an increase of 0.4 per cent. 
in the month, and a decrease of 0.4 per cent. as com- 
pared with a year ago. 

Employment in the tinplate industry has again 
declined as compared with the previous month and a 
. year ago. The total number of mills at work was 362 ; 
in the month previous, 383; a year ago, 398. The 
total number employed was about 18,100 persons ; a 
year ago over 22,000 persons. 





In the engineering group of trades employment is 
fair ; but not quite so good as in the month previous. 
The proportion of trade union members reported to 
be unemployed was 4 per cent.; previous month, 
3.8 per cent. ; a year ago, 5 per cent. 

In the shipbuilding trades employment is slack, rather 
worse than a month ago, and worse than a year ago. 
The proportion of unemployed union members was 
9.1 per cent. ; in the previous month, 8.7 per cent. ; 
a year ago, 7.7 per cent. 

In the building trades employment is moderate, 
showing little change as compared with a month ago 
or a year ago. In the carpenters’ and joiners’ union 
3.4 per cent. were angheed ; last month, 2.6 per 
cent. ; a year ago, 3 per cent. In the plumbers’ union 
7.6 per cent. were unemployed. 

In the woodworking and furnishing trades employ- 
ment has been fair, about the same as a month ago. 
With the coopers employment was bad; with mill 
sawyers, fair ; with coach-makers, fair on the whole. 
The proportion of unemployed was about 3 per cent. ; 
a month ago, 2.8 per cent. ; and a year ago, 2.9 per 
cent. 





Employment in the printing and bookbinding trades 
continues quiet, but is rather better than inthe month 
previous, though not so good as a year ago. The pro- 
portion of unemployed union members was 4.5 per 
cent.; previous month, 4.9 per cent.; a year ago, 4.4 
per cent. In the paper trades it was fairly good. The 
proportion of unemployed was 2.8 per cent.; in the 
previous month, 3.3 per cent.; a year ago, 2.3 per 
cent, 

In the glass trades employment is slack; in the 
reed trades fair, showing an improvement; in the 

rick and tile industries it continues fair generally. 

The boot and shoe trades are quiet, worse than in 
the previous month, but better than a year ago. In 
firms employing about 66,600 workpeople, there was a 
decrease of 1.1 = cent. in the number employed as 
compared with the month previous, but an increase of 
4.9 per cent. as compared with a year ago. About 
64 per cent. were on full time; 78 per cent. a month 
ago. In the leather trades employment is dull 
generally. 





Employment in the cotton trades is bad, much 
worse than a month ago or a year ago. In the fac- 
tories employing 97,700 females, only 47 per cent. 
were on full time ; in weaving factories only 38 per 








cent.—a very great decline. In the woollen trades 
employment is fairly good generally ; in the worsted 
trades there is a decline; about 80 per cent. of the 
females were on full time. The hosiery trade is slack, 
showing a further decline ; the jute trade is moderate; 
the flax trade fairly good. 





Agricultural labourers have been regularly em- 
ployed in the north; in the south there were inter- 
ruptions by the weather. Later, employment was 
plentiful ; extra labour scarce in some districts. 

Dock and riverside labour improved generally in 
the month, but in London it declined, and was worse 
than a year ago. The average number employed daily 
at the docks and principal wharves in Lasaen was 
12,383, a decrease of 7.1 per cent., as compared with 
the month previous, and with 15.5 a year ago. The 
total employed was nearly 2000 below the average. 


There were 17 fresh disputes in the month, involv- 
ing 5601 workpeople ; in the previous month 27, a 
year ago 11. But the total number involved in all 
disputes, new and old, was 12,314, as compared with 
16,888 in the previous month, and 15,935 in the same 
month a year ago. The aggregate duration of the 
disputes, new and old, was 175,000 working days, 


compared with 217,000 days in the previous month, 


and 122,200 days in the same month a year ago. The 
disputes ended in the month were 12, affecting 6084 
persons ; of these, six, involving 4097 persons, were 
decided in favour of the workpeople ; two, involving 
1062 persons, in favour of the employers. The other 
four, affecting 925 persons, were compromised. 

Changes in the rates of wages affected about 116,500 
persons, of whom 7150 received advances, and 109,350 
suffered decreases. The net effect of all the changes 
was a decrease of about 6500/. per week in the wages 
of all concerned. In the previous month the decrease 
was equal to 2200/. weekly ; same month a year ago, 
30,600/. weekly—in each case affecting a much larger 
number of persons. The principal increase was in the 
wages of blast-furnace men in Cleveland and Durham, 
about 5500 men. The decreases were in the wages of coal- 
miners in Scotland—some 97,500 men—and 5000 iron 
and steel-workers in South Wales and Monmouthshire. 
Only three of the changes, affecting a small number 
of persons, caused a stoppage of work. In the case of 
84,900 workpeople, they were effected by conciliation 
boards ; of 4000, by arbitration ; of 14,300, by negotia- 
tion; the others, affecting 16,900, were arranged by 
mutual negotiation. 


The report of the Associated Iron-Moulders of 
Scotland is more encouraging than it has been of late. 
The membership of the union has been well maintained, 
and what is of greater public importance, the ‘‘ work- 
ing membership,” that is the number of the employed 
is greater than it has been for over six months— 
which means fewer unemployed on the books of the 
union than for the past half-year. There is further 
corroboration in the financial account, for there was a 
saving of 194/. 15s. 1d., to be added to the capital 
account. The balance in hand had reached 76,7895/. 7s. 6d. , 
or 10/. 11s. per member. The cost of idle benefit was 
188/. 16s., as compared with 206/. in the previous 
return. The cost of superannuation henefit was 
1581. weekly. In reviewing the finances for the past 
half-year, it is shown that idle benefit cost 5853/.; 
superannuation, 384/. 2s. 10d. ; funeral benefit, 
1818/. 14s, 5d., a lesson in self-help as the report says. 
As regards the os question, some points were still 
unsettled at the date of the report. Negotiations 
were still going on. But the Employers’ Federation, 
in a letter to the general secretary of the union, states 
that if the arbitration offered is not accepted within 
one month of the date of the letter, ‘‘ the executive 
of the Federation will consider themselves free to insist 
upon the reduction in wages being brought into opera- 
tion.” No steps had been taken up to July 9 in this 
direction. The executive of the Iron-Moulders’ Asso- 
ciation notify to the members that if a reduction is 
insisted upon the members have their authority to 
oppose the same. There the matter stood on July 9. 
It is hoped by the officials of the union that no attempt 
will be made to enforce the reduction ; if it is, there is 
every probability of a strike. 





The report of the current month of the Cotton 
Spinners’ Association indicates the low ebb at which 
the cotton industry of Lancashire has reached. 
During the past five weeks covered by the returns, 
the average weekly number of unemployed rose to 
20.56 per cent. of the fully-qualified members of the 
union, the number of piecers being proportionate. 
This state of things is mainly due to the “‘ cornering,” 
or attempts at ‘‘ cornering,” the supply of raw cotton. 
The total membership of the association was 13,778, 
showing a decrease of four in the month, but an in- 
crease of 104 in the twelve months to date. Of the 
aggregate number, only 6443 were full financial mem- 
bers entitled to all the benefits, while 7335 were 
‘*piecers ” of all grades. There were 13 dispute cases 
dealt with in the month, 17 in the month previous, 








and 13 in the same month a year ago. The number 
of accident cases reported was 27; last month, 17; 
same month a year ago, 11. There were also 11 cases 
under the Workmen’s Compensation Act, as against 
24 in the previous month, and 11 in the same month a 
year ago. The drain on the funds has led to a loss of 
2596/. 18s. 3d., and it is said that there is every pro- 
bability of an increased loss. But the superannuation 
fund was increased in the month by a total of 406/. 18s., 
the aggregate now reaching 11,695/. lls. 3d. In con- 
sequence of ‘‘ cotton corners,” and short time in con- 
sequence, by the action of the employers, special 
notice is given of relief from the funds in the shape of 
allowances for all such stoppages. But the executive 
have power to deal with oak cases without appeal. 

The monthly circular of the Durham Miners’ Asso- 
ciation contains a thoughtful paper on the International 
Miners’ Conference at Brussels. It enumerates the 
— and dates of the fourteen Congresses already 

eld, three of which have been held in Brussels, 
three in Paris, three in London, the others at 
various places on the Continent of Europe. The 
paper states that the changes since the first Con- 
gress was held have been ‘‘ prodigious,” as regards 
wages, hours of labour, and conditions of employment. 
The influence of the British delegates is shown in 
methods and proceedings of the later meetings :—‘‘ We 
must have order, or we shall make no progress,” said 
the British representatives, and the continentals fell 
into the arrangement. Naturally there has been more 
divergence, especially as regards the legal eight-hours’ 
day, but the o ition thereto has come mostly from 
Durham and Northumberland. The representation 
from Germany was nine delegates, from 280,000 men. 
The administration of the Compensation Act is mostly 
on the lines of mutual recognition and adjustment of 
claims. The Coal Tax is again dealt with ; the Zoll- 
verein is reserved ‘‘ till our next.” 

At a meeting of South Wales miners, in connection 
with the Miners’ Permanent Relief Fund, Sir William 
Lewis, who was presented with a testimonial for his 
services, made some very severe remarks upon the 
action of the Federation of Miners as regards non- 
union men, and the conduct of the unionists. The 
latter wanted liberty to combine, but denied liberty to 
those who did not desire to combine. Sir William 
pleaded for perfect freedom all round. As a member 
of the new Labour Commission his words will have 
weight, and they convey an indication as to the way 
he will go when the proposed investigation takes place. 

The position of the iron trades in the Wolverhamp- 
ton district has not been satisfactory. A fair number 
of inquiries is reported, both from home consumers 
and exporters ; but the terms offered were so low that 
comparatively little weight of business was done, the 
offers not being acceptable. Makers of marked bars 
have been able to maintain quoted rates, but for un- 
branded iron Belgian makers have been able to under- 
sell English makers. Foreign competition is also still 
keeping down the price of steel. Other kinds of 
material are low in price, and the business done is 
limited. The condition of the engineering trades con- 
tintes much the same; there is little variation in the 
state of employment either as regards comparison 
with the previous month or with a year ago. e pro- 
portion of unemployed members of trade unions has 
very slightly increased. Generally, it may be said, 
that the various sections are moderately employed. 
The best sign is that the pattern-makers and moulders 
are better employed, which indicates more work for 
turners and fitters in the near future. 





In the Birmingham district transactions in iron 
have been slow. Buyers had been hoping for quotable 
reductions in prices, but as these anticipations have 
not been realised they have had to place orders at’ 
current rates. The only drop has been in gas-strip, 
which has fallen 2s. 6d. per ton. In the engineering 
and allied trades there is little change. The busiest 
sections are those connected with railway work. The 
cycle trade is 2 but the motor industry continues 
good. Toolmakers are also quiet. In the other iron, 
steel, and metal-using industries there are greater 
variations ; but, on the whole, they are fairly well 
employed. It is exceptional for any to report bad 
trade, but some report it quietor slack. Generally, it 
may be said, that the various branches are moderately 
well employed. 





The position of the engineering trades in the Lanca- 
shire districts is not regarded as so favourable as some 
expected. Some branches are well employed, but in 
others there are complaints of slackness, including one 
or two important sections. As regards actual <a 
ment, there is little change. The textile-machine- 
making branches are still described as bad. The chief 
firms engaged in electrical engineering, locomotive, 
carriage and wagon building, and machine-tools are 
mostly busy, some being on overtime. In the Birken- 
head district marine engineers and others engaged 
in the shipbuilding trades are fairly busy. In the 
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Manchester and Salford districts there has been a slight | fined 2/. each for absenting themselves from work for 
increase of unemployed, chiefly due to some slackness one week. The men declined to descend the colliery 
in one or two establishments. But, on the whole, it shaft in company with non-union men. The company 
may be said that employment is moderately good in| thereupon sued them for damages, and won the case. 
the engineering and allied trades. The iron trades are | Another lesson in tolerance, if the men will only learn 
quiet and flat ; steel is more active, with a tendency to | it, and avoid offence. ; ; 
stiffen up prices. But the signs in the finished iron| Lord Davey has given his award in the dispute as 
industries do not indicate any freshened activity. | to the August Bank Holiday, in favour of the men’s 
claim. Last year a number were summoned for absent- 
An important conference is summoned to take place | ing themselves on that day. They are now entitled 
in the first week in August at York, in connection with | to it. The decision affects some 120,000 men, who 
the wages question in the engineering and allied | regard the award as a victory. 
industries. It is hoped that by mutual goodwill 
various matters which of. late have had a disquieting 
effect will be amicably adjusted. 











The various strikes and disputes at Barcelona are 
to be submitted to arbitration ; the committee are to 
| consist of representatives of the employers and work- 

The Dockers’ Union are complaining of the employ- | men, mutually agreed upon. 
ment of foreign workmen at the docks in the handling| The great strike of building operatives in New York 
of cargo. It is said that the men complained of | has ended by the submission of the men. Some 500 
increase the liability to accidents by reason of not | unions were involved, with an aggregate membership 
understanding the English language. If this be so, | of 50,000 men, 20,000 of whom had resumed work 
there ought to be a remedy. But is it not rather | early in last week. The strike is computed to have 
intended to prohibit foreign labour? The socialism of | cost 13,000,000/., so it is reported. But this would 
the last dozen years has not resulted in the ‘‘ brother- | include losses indirectly traceable to the strike. 
hood of labour,” but rather the contrary. The British 
working man does not, as a rule, like the competition 
of the foreigner. 














ELEVATED RAILWAYS. 
By GERALD BARKER. 


The award of Sir David Dale in connection with the! Wurte a great deal is heard now-a-days—and very 
South Wales colliers’ wages strikes a mean between | properly so—about (a) deep-level tube railways, (b) tram- 
what the coalowners and the miners desired. The | ways or railways in shallow subways, and (c) tramways 
former wanted the basis to be 12s. 3d. per ton; the | on the surface, as means for relieving congested traffic in 
latter lls. 3d. The award is lls. 10d., or 7d. above | large towns, one hears very little indeed about (d) ele- 
the miners’ demands, and 5d. below those of the coal- | vated railways. f : 
owners. On the other hand, the award is wholly in| | The writer is inclined gees Deen pamper et io 
favour of the workmen as regards , #3 wipers of coal | problems, evated railways have not hitherto received 
supplied to the men at the pits, which is to remain as | 1, amount of attention they deserve. 
at present. As the standard price of 1879 is the basis | “Tp the four paragraphs following are briefly set out 
of computation, the award places the minimum of 30 | some of the advantages that may be claimed for, as wel! 
per cent. below that standard rate. as the disadvantages that have been alleged against, 

these several systems. 








At Caerphilly, Glamorganshire, 385 colliers were 


(a) The Deep-Level Tube Railway.—The deep-level tube 
railway is out of sight, and can be constructed and worked 
almost anywhere, without interfering with the surface. 
When it has shafts at intervals alongside a main thorough- 
fare, it is equivalent to a widening of that thoroughfare, 
and is in no sense an obstruction to traffic therein. On 
the other hand, it is costly to construct, and its cost will 
be greater if an increased diameter should be insisted 
upon. As enormous traffic is required for a dividend- 
paying tube railway, its application is limited. ‘The 
atmosphere in the carriages is not what might be desired. 
Costly lifts and ventilating arrangements are necessary 
adjuncts. ; 

(6) Tramways or Railways in Shallow Subways.—Tram- 
ways or railways in shallow subways are not only out of 
sight, but very accessible, and may, perha more 
easily ventilated than deep-level tubes. Shallow subways 
may be readily formed under and along new lines. of com- 
munication, whilst such are in course of construction, at a 
reasonable cost; but under existing streets there would 
very often be found a jumbled network of intersecting 
sewers, pipes, wires, and mains, which would require to 
be identified, disconnected, disentangled, relaid, and con- 
nected, while the street was closed for excavating, under- 
pinning of buildings, formation of covered way, and res- 
toration of the roadway. A shallow subway under the 
street is equivalent to a widening of that street, and, when 
completed, would not interfere with traffic therein. 

_ (ce) Tramways Laid in the Roadway.—Tramways laid 
in the roadway provide a cheap, comfortable, and fairly 
rapid omnibus service, require no booking-offices, and 
allow their passengers to enjoy light, air, and view. They 
are very accessible; but, where there is a frequent service, 
almost monopolise the best part of the roadway (with 
frequent, if not continuous, more or less dangerous, level 
crossings). Some opponents go so far as to urge that no 
vehicles which require rails to run on should be allow 

in the public streets, on the ground that their lack of over- 
taking power often causes them to congest rather than 
relieve traffic, and that such lines, which are really rail- 
ways (without being available for railway rolling stock), 
ought to be constructed as railways, on uired for 
that pu , or be put underground or overhead, so that 
the Lae senoe may be left for steerable vehicles, whether 
horse-drawn, pedal- propelled, or automobile. The 
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Fig. 14. 
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Railroad the vertical rail loadings are met by almost oppo- 
site vertical reactions (Fig. 6) ; in the Liverpool Overhead 
Railway they are carried by flooring to parallel vertical 
reactions (Fig. 7) ; in the proposed system each vertical 
rail loading is met by a pair of reactions, the one horizontal 
and the other inclined (Fig. 8). Each vertical loading is 
taken to be resolved into one horizontal loading and one 
inclined loading. The horizontal girder resists horizontal 
loadings, and each of the inclined girders resists an in- 
clined ioading. By this theory the steelwork may be > 
portioned to the various parts, and a satisfactory result ob 
tained. The elimination of everything that is not essential 
and the construction of the remaining parts (four booms 
and three webs, together with occasional sway bracings) 
in the simplest fashion, without smithing or new sections, 
makes for a very light, stiff, economical, safe, and com- 
pact form of structure. Figs. 9, 10, and 11, page 133, show 
the general appearance of a complete span. 

It will be seen that this system presents the appearance 
of a skeleton splayed-trough-like structure, within which 
the trains would travel. No “ornamentation” has been 
—. as a simply framed steel structure will, on the 
ground of utility, very soon commend itself to the public. 

In and near to large towns railway companies find 
there is a limit to the ‘‘ widening ” of their lines. They 
must, sooner or later, expand vertically, either upward or 
downward—possibly in both directions. The writer was 
recently asked to suggest a scheme for doubling a length 
of railway, where widening was impracticable owing to 
there being a main thoroughfare on one side and very 
extensive and important works on the other. At each end 
of these works the railway company’s property was of suffi- 
cient width to allow of four lines, two of which it is pro- 
posed to run up overhead in passing these works. Fig. 12 
is a cross-section showing the arrangement proposed, 
from which it will be seen that there are four longi- 
tudinal slots (between A and B, C and D, Eand F, G and 
H), available for the lighting and ventilation of what 
would, with ordinary overhead construction, become prac- 
tically a covered way. In this case the top booms in the 
6-ft. way are combined to form one boom and the channel 
bars below the tracks connected, solely on account of the 
limited space available ; but, wherever possible, it is pre- 
ferable to keep the up and down line spans entirely dis- 
tinct. Where piers are required to span four lines of rail- 
way, itis well to construct them with girders of tri- 
angular section, the booms of which may be conveniently 
formed of splayed channels; and when, hy reason of a 
junction, or other cause, a pier girder of large span is re- 
quired, some such arrangement as is shown in Fig. 13, 
page 132, may be employed. 

he slopes of railway and canal cuttings and embank- 
ments offer excellent facilities—and without interference 
with their own traffic—for the construction of elevated 
railways. ‘ 

There is no doubt that urban, suburban, and branch 
railway traffic may be developed by frequent and rapid 
service of electrically - propelled trains having high 
acceleration and quick retardation of speed; but such 
local services would often interfere with main line 
traffic by causing delay at junctions. It is therefore 
much to be desired that various classes of traffic, trunk 
and district services, should be allocated to distinct lines, 

assing the one over the other, rather than crossing on the 
level and forming junctions with other lines. 

Fig. 14shows an application of this system to an elevated 
crane road, with a standard 10-ton locomotive crane 
thereon. It is obvious that electric locomotives’ cranes, 
taking their energy from a third rail, may work advan- 
tageously on such a line. 

“Elevated railways may be constructed over and along 
canals and their towing paths in much the same way as 
over railways. 

Convenient lines of communication through and between 
towns can thus be made of further use. Electric mains and 
conductors may be carried on and from the viaduct for the 
supply of energy to canal boats, barges, or tugboats ply- 
ing below, as well as to wharf cranes, &c. Where there 
is difficulty in obtaining easement for columns along 
wharves, piers of gibbet form may be erected on the 
margin of the towing-path with a sufficient toe below the 
horse track. 

The overline bridges of railways and canals offer suit- 
able sites for stations; such elevated positions being advan- 
tageous in stopping and —s trains, as well as being 
easily accessible from these cross lines of communication. 
Where stations are not required at such bridges, the 
elevated railway may be similarly carried up over, or in 
some cases it may dipdown and pass through the abut- 
ment of the bridge and run up again, on the switchback 
principle (as at Liverpool). 

Fig. 15, page 134, shows a cross-section of a street with a 
double line of elevated railway on the proposed system, 
supported by a column occupying the middle of an island 
refuge in the roadway. Fig. 16 shows the structure to 
a larger scale. This column is designed on the lines 
of a tree, its roots being composed of cross-girders 
branching into steel joists in blocks of concrete laid 
lengthwise in the street. These blocks (with their joists) 
would be put in, one at a time, just where space could be 
found or arranged for them, the end third of the cross- 
= connected and the roadway made good. The other 

lock and end third of cross-girder would then be put in 
and that portion of the roadway restored. The shallow 
excavation (within a temporary fence round the refuge) 
would be kept open until the centre third of the cross- 

irder had been made and fixed ready for the column to 
oe put in position and connected up. : 

We are just entering upon an era of accelerated vehi- 
cular traffic; and island refuges in a busy thoroughfare 
are very desirable, from the pedestrian’s point of ‘view. 
Some consider them an obstruction to vehicles; but they 
divide the lines of traffic, and provide a pausing place 





for foot-passengers crossing, whose safety is of first im- 
portance. 

The type of pier shown has the advantage of leavin 
the footways entirely clear, lamp-posts being dispe’ 
with and lamps carried from the viaduct. Passengers on 
the elevated railway have an uninterrupted downward 
view of the footway and shops. The foundation work for 
this type of pier must necessarily be adaptable, without 
any delay, to the varying conditions disclosed by excava- 
tion. If piers consist of cross-girders between columns 
in the footways, the latter cause obstruction in some 
cases; and both cross-girder and columns interfere to 
some extent with the view along the street, as well as 
with the elevated railway passengers’ view of the street. 
Where there is not too much difficulty in getting founda- 
tion for them, the writer considers that columns on islan 
refuges in the roadway form the best piers for elevated 
street railways. If it is desired to run a slow tramway 
service under a high-sp. ed elevated street railway, it can 
be done (as shown) and the trolley wires carried from the 
viaduct. 

Fig. 17 shows a triple-hinged arch spanning the road- 
way, the thrust being taken by ties below the pave- 
ment. Combinations of columns and cross-girders pro- 
vide solutions for any pier problems that may present 
themselves. E 

Fig. 18 shows anarrangement of double-line span without 
main girders in the6-ft. way. This is for use where there 
are junctions or through roads. The foundation and pier- 
work being completed some distance ahead of the launch- 
ing spans, the latter can follow along with great agg 
even faster than was the case at Liverpool, where 
spans, being a length of 4254 ft. of double-line viaduct, 
were erected in two months. 

As the steelwork for spans, on the proposed system, is 
very light for its bulk, it would in most cases be econo- 
mical to temporarily put together a few spans at the 
girder yards from which they were supplied, until inter- 
changeability of the several parts was arrived at. The 
parts could then be sent forward to a convenient dépdt 
on the line of the railway to be constructed, where ample 
stock of parts for the varying spans might be kept, so 
that the pos together, riveting, and launching of 
them would proceed without check. Phases must, of course, 
be noise from trains passing overhead, but it may be mini- 
mised by good rail joints and suitable attachment of per- 
manent way to girderwork, by cushioning between rails 
and girders as well as between girders and pierwork, by 
a liberal allowance of machine-closed rivets in the con- 
nections of the several parts of the framings and by the 
avoidance, as far as possible, of gong-like plate construc- 
tion. As vestibule cars (with gates) would be ee a 
parapet handrailing would be unnecessary. These elevated 
railways might be linked up with any existing lines of 
standard gauge. 

The station offices and approaches for elevated street 
railways might be conveniently arranged as part of one 
or more yey, denn the first floor of which could be 
converted into booking-hall and waiting-rooms. ‘‘ Up” 
and ‘‘down” staircases would be provided within the 
houses, also ‘‘in” and ‘‘ out” footbridges projecting there- 
from towards the railway. Where wide spaces were 
available, island stations with direct staircases from 
below, might be arranged ; otherwise such spaces might 
be utilised for overhead sidings. Terminal loops facili- 
tate rapid service, as they allow of continuous running. 

In conclusion, the writer emphasises his previously ex- 
pressed opinion, that elevated railways, arene ad- 
vantages such as cheerful, light, and well ventilated car- 
riages, high-speed and non-interference with other traffic, 


at the least possible cost, offer the best solution for many 
transit sralinien, and have not hitherto received the 


amount of attention they deserve. 








REGISTERED TONNAGE. 


Registered Tonnages and their Relation to Fiscal Charges 
and Design.* 
By James Maxton, Member. 

In response to an invitation to contribute a paper at 
this meeting of the Institution, the following paper has 
been prepared, with the object of stimulating a discussion 
upon a subject which from the earliest — of tonnage 
laws has occupied the minds of naval architects, ship- 
builders, shipowners, and legislators. : 

It is believed that the ultimate aim and object of legis- 
lators was to formulate some method of measurement 
that would adequately protect all interests. The results, 
however, do not warrant the opinion that the desired end 
has been achieved. In the present paper it is not in- 
tended to enter into the history of tonnage laws, but it is 
necessary to say a few words upon the subject. 3 

It appears that the word “‘ tonnage” originally simply 
meant a rough registered approximation of the burden of 
a vessel, and no other significance, it seems, was attached 
tothe term. In the early days of the use of the term, 
when tonnage was represented by sailing vessels, it was 
a most useful and convenient expression of the burden 
and size of a vessel ; and from time to time new laws were 
enacted, or existing laws amended, always with a view to 
meet the developments of design, so that the expression 
would fairly represent the burden and dimensions. 
Vessels were built, chartered, sold and bought on 
tonnage, almost without doubting the fairness of the basis. 
The methods of measurement were crude, and the tonnage 
and burden became so much estranged that it was neces- 
sary, when building, chartering, and purchasing, to state 
the two factors—namely, register tonnage and burden, 
and the greater the ratio of burden to tonnage the more 
favourably the vessel was looked upon, as the tonnage 


* Pa r read before the. Institution of Naval Archi- 
tects, June 24, 1903. 








represented the basis of disbursement for dues and 
charges, and, in cargo vessels, the burden represented the 
earning power. 

The Royal Commission appointed in 1883 decided upon 
qualifying the earlier definition of tonnage, and the Com- 
mission’s object, as stated, was to arrive at an equitable 
measure representing earning gate reality a rather 
impossible task. The result of the Commission’s delibe- 
rations was the ‘“‘New Measurement Tonnage” law, 
which proved an entire failure, and caused much irrita- 
tion, At this period the word “tonnage ” lost its original 
significance, 

: tween 1833 and 1854 much controversy arose, further 
investigations were made, elaborate statistics prepared, 
and the decision was arrived at that neither burden, nor 


d | any approximation thereto, should be a basis for levying 


dues. Nor can it be ascertained what the term ‘“‘ton- 
nage” at that time did really mean, and the ambiguity 
then existing has been handed down to us. 

This Merchant Shipping Act of 1854, the parent of the 
Act of 1894, now in force, aimed at measuring the gross 
internal cubic capacity of closed-in spaces available for 
cargo or engers, exempting some spaces, allowing 
certain deductions, and recording three tonnages—namely, 
what are known as “‘ registered under-deck tons,” ‘gross 
tons,” and ‘“‘net tons;” and although, generally, the net 
tonnage of a vessel is looked upon as the register, all 
three are really legal register tonnages. It was in this 
Act that the measurement of internal capacities was com- 

uted by what is now generally known as ‘ Simpson’s 

irst Rule.” 

In 1894 the comprehensive and ponderous Merchant 
Shipping Act now in force undertook to deal with the 
intricate subject of tonnage, but it has left us in as much 
uncertainty and produced as many anomalies as its pre- 
decessors. It is continually requiring amendments and 
qualifications, and has given us no definition of net ton- 
nage, except that it is a number recorded on vessels’ 
registers, used almost universally for fiscal purposes, but 
bearing no relation to length, breadth, depth, capacity 
value, earning power, or any other element connected 
with the vessel. Such a fact alone should be sufficient to 
stigmatise the current tonnage laws as unworthy of the 
twentieth century. 

The discontent prevailing among harbour authorities 
and similar bodies, as revealed by the numerous applica- 
tions to Parliament for powers to modify their system of 
levying dues and charges upon vessels, indicates that 
there is something radically wrong with a system which 
gives such dissatisfaction. 

In the early days of public harbour trusts and such-like 
bodies, the method of charging dues was solely upon the 
register tonnage of vessels, which was also an approxi- 
mate measure of the size and burden. Thus in one figure 
were represented both the size and the cargo. Soon, 
when the ratios of tonnage to burden diverged, harbour 
authorities began to charge dues not only on tonnage but 
also upon the goods landed, thereby receiving revenue 
from the size of vessel, the legalised burden and the 
actual cargo carried, which would appear to be a kind of 

nalty upon shipping, and a heavy compensation for the 
oss due to small net register. Expenditure by harbour 
boards, however, had to be met by revenue, and although 
Parliament might grant permission to levy dues upon 
vessels on some basis not registered, it simplified the pro- 
cess of collection by accepting register tonnage. ar- 
bour boards may, therefore, be excused from some of the 
blame ; but latterly dues have been levied on gross ton- 
nage, thus going from one extreme to the other, and caus- 
2 irritation. 

o refer to even a small number of the anomalies that 
occur in the measurement of ships would of itself require 
a lengthy paper, and it is therefore only intended to men- 
tion a few. 

A vessel recently constructed, when measured, was 
assigned a net — of 262.78 tons. The owner, a 
iovetgnes, evidently having in view that net tonnage 
should be some indication of size, was alarmed, and 
asked if nothing could be done. The steamer was re- 
measured under a different clause in the Act, and the net 
register came out 436.99 tons, without in any way alter- 
ing a single part of the structure: a good illustration of 
the absurdity of an Act of Parliament that allows such 
flexibility of application, when coupled with the fact that 
vessels are built giving negative, or at most, a merely 
nominal net tonnage, and that not purposely. 

Tn a certain case where a rt net tonnage was desired, 
as the owners were interested in keeping up large re- 
gisters, it was found that the net tonnage could not by 
any means be kept high, owing to the large propelling 
space required to give the necessary power. 

It is commonly asserted that ingenious naval architects 
evade the tonnage laws, but it is a fact that there are 
too many astute Board of Trade officials on the alert to 
detect any evasion; and moreover, one rarely comes 
across a case of dispute in which the Board of Trade 
officials decide any doubtful clause in favour of a low 
register. Take one item in the Instructions to Sur- 
veyors in the Circular issued by the Board of Trade some 
time ago to harbour authorities, and later, privately, to 
their surveyors, —w the rules for allowances. In 
the circular, the length of stokehold is to be limited by 
the length of firebars plus 1 ft. ; and to design a satisfac- 
tory stokehold often means the addition of 2 ft. to 3 ft. to 
the amount allowed by this rule. 

Much is left to the surveyors, but unfortunately what 
one surveyor would deem reasonable another may deem 
the reverse. The designer, or builder, can but express his 
opinion, and unless he takes the cuse to the Law Courts, 
he has little or no redress. Many here present will re- 
member the curious position the rd of Trade took up 
in reference to the double-bottom question, when it in- 
sisted upon measuring part of the double bottom into 
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tonnage. Another instance of more recent date was in 
reference to peak tanks. Fortunately, in both cases, 
after much controversy and acrimonious correspondence, 
the administrators of the 1894 Act reluctantly yielded. 

Closed-in spaces have been, and still are, a bone of con- 
tention, and should a shipowner desire to make his vessel 
more seaworthy, or give greater shelter to passengers or 
cargo, he must be very careful lest the whole space should 
be measured in tonnage; and it is curious to see what a 
fine line there is between exemption and inclusion in the 
tonnage of, say, shelter-decks, for by the fitting of a few 
hatch cleats and closing of a few scuppers, the ship may 
be saddled with a large permanent increase of gross ton- 
nage. A case occurred in which by this simple alteration 
the gross tonnage would be increased from 1100 tc 1750, 
although the moulded dimensions were identical, thus 

roving that gross tonnage is almost as unsatisfactory a 
nasis for fiscal purposes as net tonnage. 

Another anomaly is that, although the tonnage law is 
an international one, there is the greatest difference of 
administration in different countries. Quite recently the 
British Board of Trade issued a Suez Canal certificate, 
and when the vessel came to use the Canal, the officials 
disregarded the document and imposed dues amounting to 
300/. more per passage through the Canal than the register 
Canal tonnage warranted. Anyone who has watched the 
transfer of British tonnage to France may have noticed 
how the vessels undergo a remarkable change in registers. 
The net is greatly reduced and the gross greatly increased ; 
the system of French bounty accounts for the latter. 

With so many anomalies produced by the existing 
tonn laws, and the vagueness and impossible defini- 
tion of tonnage, it is hardly justifiable to recognise it as 
an equitable measure for dues and charges. It is only 
natural and businesslike for a shipowner to avail himself 
of every advantage in the present laws to keep down 
tonnage, but the competition now existing sadly hampers 
a shipowner in providing roomy accommodation for 
certain goods and passengers, knowing as he does that he 
will have continually to pay for it in dues, whether such 
spaces can be utilised continuously or not : and this alone 
accounts for the many wretchedly -designed passenger 
vessels, 

The modern increase of speed and acceleration of de- 
spatch in ports has intensified the feeling that a grave 
injustice is being done by levying dues upon a tonnage 
basis, and the greatest sufferers are the vessels that are 
oftenest in and out of ports. Take a simple case :—An 
owner desires to give single-berth state-rooms to the 
travelling public in a cross-channel vessel, and a design is 
got out showing a plan, say, providing for 100 passengers 
with 100 state-rooms. The least size for such a state- 
room is about 6 ft. 6 in. by 5 ft. by 7 ft. 6 in., or about 
2 tons measurement ; the alternative plan, with 25 state- 
rooms for 100 passengers, allows for each four-berth state- 
room about 6 ft. 6 in. by 7 ft. by 7 ft. 6 in., or about 
34 tons. In other words, if the single-berth state-room 
be adopted, the tonnage per passenger for sleeping accom- 
modation is 2 tons; if four-berth style, then only 7 ton 
per passenger is required. Now the charge in port dues 
on a single-berth state-room with a daily service, say, 
between Liverpool and Belfast, would be about 30/. per 
annum, and for the 100 passengers 3000/. per annum, 
whereas, in the case of the four-berth state-room, the 
annual charge for 100 passengers would only be about 
1312/.—a saving of 16887. per annum. 

The hardship is even more striking when it is found 
that the vessels in length, breadth, and draught loaded 
are identical, and the harbour authorities have not to 

rovide one inch more space or spend one penny more 
for the facilities given to the one than to the other, and 
this annual expenditure is incurred whether the spaces 
be used or not. The travelling public would be more 
tolerant with shipping companies if these facts were 
more generally known. 

It would be useless decrying a bad system if another 
could not be suggested, one that would at least be fair to 
the payer and receiver of dues. One would think that the 
object of any fair public or private trust, having a monopoly, 
should be to base its revenue so that it bears some uni- 
form proportion to the original cost and upkeep of the 
facilities given, or accommodation provided, so as to get 
a fair return for capital and current expenditures. 

Generally speaking, harbours and ports give the follow- 
ing facilities :— 

A channel into port, lighted and dredged. 

Quays, wharves, sheds, landing-stages, and docks. 

Other minor facilities usually Sependons upon these are 
specially rated. 

If we examine the dimensions of vessels that have any 
bearing upon the question of facilities, taken in order of 
their importance, they are :— 

Length of vessel. 

Draught of vessel. 

Extreme breadth of vessel. 

The length takes up quayage, sheds, stages, or docks. 
The draught necessitates depth of water in channel, at 
berth, or m dock, and this may very probably necessitate 
a constant expenditure in dredging and cleansing of 
channel, berth, and dock. The breadth (the least impor- 
tant element) governs the width of channel, dock, and 
dock entrances. 

For port and harbour charges it seems difficult to recon- 
cile the levying of dues upon any other than the foregoing 
linear dimensions of a vessel, so that if a shipowner 
choose to erect lofty and capacious accommodation above 
the load-line, to insure a more seaworthy vessel, or for 
the use of gers, cargo, or cattle, he ought not to be 
saddled with dues upon these spaces, which in no way 
necessitate any expenditure by harbour boards. In other 
words, so far as the dues on vessels are concerned, it should 
be no affair of harbour boards to consider any part of the 
vessel above the load-line, unless it be contented Sas har. 








bour boards not only have a monopoly of the land and | cared nothing for the exigency of the times and altered 
water, but of the air above their property. What would | conditions of trade? It would be still more unreasonable, 
be thought of a ground landlord one fixed his rent not by | if it were shown that he had a fresh visitor occupying 
the square yard of ground occupied, but by the height of | that particular room every night. This is what occurs in 
the building ? : | many ports ; a vessel comes into a berth in the morning, 
Time is an important element in the levying of harbour | leaves at night, pays full dues, and the next morning 
dues,and one which seems to have been much overlooked. | another vessel arrives, leaves at night after paying similar 
The majority of ports allow a vessel to stay a month in | dues, and so on all the year round, yet no rebate is made 
port upon one payment of dues, occupying a dock, quay, from the dues; whereas another vessel comes in and occu- 
or wharf; this was most reasonable in the ’fifties, but | pies a berth a whole month for no extra charge beyond 
to-day, when the time in port is reckoned by hours where | the first. ‘ ; 
formerly it was counted by days, the allowance seems an| One of the best-managed harbours in the kingdom 
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injustice to vessels that only remain a few hours. This | levies dues in what might be termed a most equitable 
elasticity in the time element has done more than any-| manner. A charge is made on net tonnage on entry, 
thing else to stimulate shipowners to keep the registered | another charge is made for quayage, and dues are levied 
tonnage as low as the law will permit, with very just upon all goods landed ; but, because the element of time 
grounds, when each ton of register in the coasting trade in port is not sufficiently considered, the dues bear 
ys, in many cases, as much as 20/. to 25/, per annum for heavily upon the vessels that make a limited stay. 
Seon The same argument applies in a lesser degree _Toillustrate how the time element influences the annual 
to fast quickly-turned ocean steamers; steamers that disbursements by the shipowner, take two normal vessels 
twenty years ago remained in port from two to three of the following particulars :— 


weeks now remain only one. What would the travel- Mi B. 
es ... 266 ft. 400 ft. 


ling public think of a hotel gr ysoad who charged the Length of vessel ... 
same amount per night for the use of a bedroom as Net tonnage re - .. 400 2900 
for a month, on the ground that fifty years ago, when | Gross tonnage .. 1280 4400 


he struck his averages, visitors usually stayed a month, Number of en‘ries into port per 


and for convenience he had fixed his charges, and now annum 156 8 
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Number of hours occupyingquay A. B. 
or dock per annum... ... 2340 1344 
Revenue from quayage dues per 
alee ; Re e --» 910. 4107. 
venue from quayage dues per 
hour per lineal foot._... i .18d. 


If the dues were charged upon the gross instead of the 
net register tonnage the inequality would be much more 
oe te as the ratio of gross to net of A is .31, and 
of B .66. 

Diagrams.—In order to show how erratic is the rela- 
tion of registered tonnages both to each other and to 
other fixed measurements of existing vessels, curves of the 
following particulars have been prepared, covering vessels 
of various types, ranging from 500 tons to 26,450 tons 
displacement. 

ig. 1 is ona larger scale for vessels up to 2900 tons 
loaded displacement. 

Fig. 2 is for vessels from 2760 tons to 26,450 tons 
loaded displacement. 

Curve A represents loaded displacement. 


» Ay rs light displacement. 

cs as ‘5 length x breadth x loaded draught 
in feet + 100, 

oe “ gross tons. 

“ mm “s under-deck tons. 

ys a net tons 

= s half B. 

ee ee half C. 

H permanent bunker capacity. 


An examination of these curves proves how impos- 
sible it is to decide upon any tonnage particulars which 
would represent a fair basis for dues. The gross ton- 
nage, as pointed out, is unsuitable, and would seriously 
hamper design and progress, and tax spaces and struc- 
tures that in no way affect harbours. The net tonnage is 
simply untenable. The under-deck tons system would be 
the most equitable of the three, were it not that the defi- 
nition in the Tonnage Act leads to many anomalies in the 
various types of modern vessels, such as three decks, spar 
decks, awning-decks, shade-decks, partial awning-decks. 

It might, therefore, be assumed that a fiscal numeral 
computed from the product of under-water dimensions is 
the only basis of measurement of vessels that would safe- 
— the interests of all concerned, protect ports and 

arbours from imposition, and permit a shipowner freely 
to develop his property, without being taxed for improve- 
ments that in no way bear any relationship to the facilities 
he pays for in harbours. Shipowners could then have 
vessels designed to carry the maximum cargoes, whether 
pig iron, cotton, coal, passengers, or cattle, and especially 
to meet the modern requirements of tramps, where at one 
time a charter is got for iron ore, and next month one for 
cotton. It would cheapen all round the cost of transport, 
and stimulate shipowners to meet the reasonable demands 
of the travelling public by giving more roomy and healthy 
accommodation, thus greatly helping naval architects to 
design more adaptable and economical vessels. 

The deduction from the foregoing is that the following 
elements alone should go to form an equitable basis for 
the levying of dues :— 

1. The dimensions of the vessel under water. 

2. The hours or days the quay or dock is occupied. 

3. The tons of cargo loaded or discharged. ' 

4. The number of passengers or cattle loaded or dis- 
embarked. 

Whether a vessel be full or fine, of ¢ or small 
earning power, cheap or costly, whether large erections 
or none are fitted, whether her speed be high or low—all 
this should. have no bearing upon the levying of dues. 
No doubt the draught element might be a stumbling-block 
to the above suggested system, but as there is now a 
compulsory load-line, it settles the maximum draught. 
Complaints might be raised by shipowners who do not 
or cannot load down to the freeboard disc, and on account 
of winter and summer load draughts being distinct, yet 
the variation and the consequent drawbacks would 
small compared with those arising from the want of reason 
in charging upon the net or gross tonnage ; and, further, 
the’ legalised aston has removed one serious difficulty 
in applying the parallelopipedon method of measurement. 
If an owner chooses to fix the disc lower than the law 

rmits, let him do so by all means, and derive any 

nefit therefrom, so long as he pays for all the accom- 
modation given, and does not impose upon any public 
body providing facilities. 

It is not contended that an infallible method can be 
devised to replace the tonnage basis for fiscal por, 
but tonnage is generally admitted to be an inequitable, 
unreliable, and inaccurate measure of any dimensions that 
should govern dues. The simplicity of the_parallelo- 
pipedon method, and the ease with which existing vessels 
could have a fiscal numeral assigned, is a strong recom- 
mendation for its adoption, if after a critical investigation 
it be admitted to be a fairmethod. In any case, the time 
has arrived when there should be a revision of the mea- 
surement of vessels, whereby harbours and ports would 
receive an adequate remuneration for their expenditure 
without unduly taxing shipping, and shipowners could 
feel they were receiving a fair return for their port dis- 
bursements. The parallelopipedon method would give 

much freer scope to the designer, would facilitate the 
production of better accommodation for passengers, cargo, 
and goods, and would anges tend to stimulate a general 
desire to produce the best possible vessel within limited 
dimensions. It should be the aim of the first maritime 
nation to see that nothing unduly hampers or handicaps 
shipping ; and if the reading of this paper and the subse- 
quent discussion are the means of inducing an inquiry 
into the application of ton as a basis for fiscal pur- 


poses, and the substitution of some more equitable and 
reasonable measure, the main object aimed at will be 


CATALOGUES. 


Messrs. Laurence, Scott, and Co., Limited, of Nor- 
wich, have sent us a copy of their revised price-list of four- 
pole electric motors. The standard sizes of 110-volt motors 
range from 54 up to 82 brake horse-power, and those for 
500 volts up to 100 brake horse-power. Lach series is 

riced in full, the cost of the motor being shown separate 
rom its starting switch and slide-rails. There is also a 
separate list of “‘spares,” and a table giving the s 
occupied by each type, and its weight as boxed for ship- 
ment. © 

Messrs. J. C. Lyell and Co., of 55, Victoria-street, S.W., 
have just issued a new catalogue of their ‘‘ Hythe Auto- 
maton” steam and electric pumps. The steam pumps 


Works, West Gorton, have sent us copies of their new 
lists of steam-driers, their oil-separators, and their in- 
jectors. A special type of separator is, we note, made 
for use with very high-pressure steam, whilst amongst the 
injectors is a pattern specially designed for use with very 
bad feed water. This pattern is so devised that it can be 
very easily taken apart for cleaning. 

The Electrical ike Limited, of 122 and 124, 
Charing Cross-road, W.C., have sent usa copy of their 
standard specification for continuous-current motors and 
dynamos and also a list of their ‘‘ Luna” arc a 

Callender’s Cable and Construction Company. Limited, 
of Hamilton House, Victoria Embankment, E.C., have 
sent us a neatly got up pamphlet containing illustrations 
= gpa i by the company in all quarters of the 
globe. 

Mr. A. Reichwald, of Pavement House, Finsbury, 
E.C., has sent us lists of different types of electric and 
steam cranes made by Messrs. Bechem and Keetman, for 
which he is sole agent in Great Britain and Ireland. 

Messrs. John Fraser and Son, of the Millwall Boiler 

Works, London, E., have sent us a circular drawing 
attention to asuperheater which they are now introducing 
to the notice of steam-users. 
We have received from Messrs. James Proctor, Li- 
mited, of the Hammerton Street Iron Works, Burnley, a 
catalogue of their automatic shovel stokers and bars. 
These stokers, it will be remembered, gained the 5000- 
franc prize at the stoker competition carried out by the 
Se of Paris. 

Messrs. Mather and Platt, Limited, of the Salford Iron 
Works, Manchester, have sent us a pamphlet describing 
their filters designed for removing oil and grease from 
feed water. 

Particulars of a new series of high-speed continuous- 
current motors are given in a circular just issued by the 
Lahmeyer Electrical Company, Limited, 109-111, New 
Oxford-street, W.C. 
The General Electric Company, of 71, Queen Victoria- 
street, E.C., have sent us a copy of their new list of 
standard electro-motors ranging in capacity from 1 up to 
100 brake horse-power. 
Messrs. C. J. Worssam and Son, of Wenlock-road, 
City-road, N., have sent usa copy of their catalogue of 
ice-making and refrigerating machines, which they 
build to use either CO, or anhydrous ammonia as the 
working agent. 
Messrs. Fielding and Platt, Limited, of the Atlas 
Works, Gloucester, have sent us a copy of their new cata- 
logue of gas and oil engines and gas-producing plant. We 
note that the firm are now prepared to supply single- 
cylinder engines giving 300 horse-power on the brake 
when worked with producer-gas, whilst their four- 
cylinder engines are made in all sizes from 150 up to 750 
brake horse-power. 
Messrs. Mather and Platt, Limited, of the Salford Iron 
Works, Manchester, have sent us a copy of their new list 
of polyphase motors. 

he ae Electrical Engineering Company, Limited, 
of Loughborough, have issued an elaborately illustrated 
aint describing in some detail the trucks they fit to 
their electric tramcars. 
Mr. Peter Brotherhood, of Belvedere-road, S.E., has 
issued a new catalogue of his inclosed eee engines 
adapted for dynamo-driving and similar work. 
The Powell Wood Process Company, of 6, Stanley- 
street, Liverpool, have sent us a pamphlet describing 
their process of treating timber by yay i 
rine solution. It is claimed that after thig is done, the 
seasoning of the timber can be greatly hastened without 
risk of cracks or splits. 

A new catalogue of their belting and fire-hose has been 
sent us by the Lancashire Patent Belting and Hose Com- 
pany, Limited, New Bridge-street, Manchester. 

The British Westinghouse Company have sent us a 
pamphlet relating to the Hewitt mercury vapour lamp, 
which they are now introducing on a commercial basis. 


tive capacity of the furnaces in blast in the Uni 


LAUNCHES AND TRIAL TRIPS. 


On Rats | the 14th inst., the launch of the s.s. 
Captain W. Menzell took place from the yard of the 
Flensburg Shipbuilding no gy Flensburg, for the 
Hanseatic Dampfer-Compagnie, Hamburg. "Rhe chief 
dimensions are :—I.ength over all, 301 ft. ; breadth, 41 ft. ; 
depth, 21 ft. 3 in. ; carrying capacity, 3550 tons. The 
vessel is intended for trade with China. 





On Wednesday, the 15th inst., the steel screw steamer 
Margit Groedel, built by Messrs. William Gray and Co., 
Limited, West Hartlepool, for the Groedel Brothers 
Steamship Company, Limited, of London and Budapest, 
was taken for her trial trip. The vessel is of the follow- 


are roeen of the well-known “duplex” type, but some | ing dimensions:—Length over all, 324 ft.; breadth, 
illustrated in the catalogue are of the flywheel pattern. | 44 ft. 3 in.; and depth, 23 ft. 1 in. Tripie-expansion 
Messrs. Holden and Brooke, Limited, of the Sirius | engines have been supplied from the Central Marine 


Engine Works of the builders, having cylinders 22} in., 
364 in., and 62in. in diameter, and a piston stroke of 
39 in. Steam is supplied by two large steel boilers adapted 
for a working pressure of 180 1b. per square inch. The 
vessel was in ballast trim, and the average speed, as 
registered by the log, was 114 knots. 


The steel screw steamer Mindello, built by Sir Raylton 
Dixon and Co., Limited, Cleveland Dockyard, Middles- 
brough, to the order of the Empreza Nacional de 
Navegacao, of Lisbon, proceeded to sea for her official 
trials on Thursday, the 16th inst. Her principal dimen- 
sions are :—140 ft. by 21 ft. 6 in., by 11 ft. moulded. She 
is fitted with engines by the North-Eastern Marine 
anne Company, Limited, of Sunderland, having 
cylinders 1 tin, 17 in., and 28 in. in diameter, by 21-in. 
stroke, supplied with steam by one large boiler working 
at 180-lb. pressure. The trials were suceessful. 


The Princess of Wales visited Devonport on Thursday, 
the 23rd inst., and launched the first-class barbette battle- 
ship King Edward VII., from the Royal Dockyard. The 
King Edward VII. is one of a class of five battleships 
designed by Sir William H. White, formerly assistant 
controller of the Navy and Director of Naval Construc- 
tion. The following are the principal dimensions of the 
King Edward VII. :—Len between . perpendiculars, 
425 ft.; breadth extreme, 78 ft. ; load draught of water 
forward, 26 ft.3 in. ; aft, 27 ft. 3in. ; load displacement, 
16,350 tons ; indicated ene “ay ‘eetimate. , 18,000; 
speed with full power, 184 knots. Her engines, 
which have been made by Messrs. Harland and Wolff, 
Belfast, consist of two independent sets of vertical triple- 
expansion engines, each —— four cylinders ; each set 
is capable of developing 9000 horse-power with 120 revo- 
lutions per minute. She will have fourteeh separate 
water-tube boilers of the Babcock and Wilcox type, and 
six separate cylindrical boilers, each capable of being used 
independently of the others. The armament will be as 
follows :—Four 12-in. breechloading guns, worked in two 
barbettes ; four 9.2-in. breechloading guns, worked in four 
barbettes ; ten 6-in. quick-firing guns, worked in battery; 
twelve 12-pounder 12 cwt. quick-firing guns; two 12- 
pounder 8cwt. quick-firing oes fourteen 3-pounder 
quick- firing guns ; two .303 Maxim guns; and four sub- 
merged torpedo tubes. She will have a complement of 
777 officers and men. The first keel-plate of the ship was 
laid on March 8, 1902, by the King, after the Queen had 
named the battle-ship y Moe The King Edward VII. 
has been under construction 164 months, and is in a very 
advanced stage, about 6100 tons of material having been 
worked into her, including 675 tons of armour, 














TUNNELLING THE Hupson.— Actual boring for the Penn- 


sylvania Railroad Hudson river tunnel was commenced 


une 25, when a large force of men began digging for 
shafts to the headings at Thirty-second-street and 
Eleventh-avenue, New York. ork will shortly be 


begun at the western end of the tunnel in Jersey City. 





AMERICAN RAILROAD ConstRucTION.—The length of 


— railroad built in the United States in the first half of 
this 
over 


ear was 2221 miles. This new mileage was spread 
States and Territories. New England contributed 
to the total 7 miles ; the Middle States, 130} miles; the 


is sade — Northern States, 1774 miles ; the South Atlantic 


tates, 2654 miles; the Gulf and Mississippi Valley 
States, 201 miles ; the South-Western Sta $63 miles ; 
the North-Western States, 2143 miles; and the Pacific 


States, 269 miles. The new lines built in the first half of 
1902 comprised 2314 miles, the aggregate construction 
for the whole of last year amounting to 5684 miles. 





Buiast-FuRNACES IN THE UNITED States.—The produc- 
States 


The guaranteed efficiency of these lamps is 4 watt per 
spherical candle-power, and in favourable conditions a 
still better showing is made. In cases in which the 


affords the cheapest method of artificial illumination. It 
is of a particularly high actinic value and can be used for 
silver or platinum printing, or for the “‘ blue” process. 








Burrato.—Contracts have been awarded to the Buffalo 
Dredging Company for the construction of a canal, slip, 
and system of docks to be built at Buffalo, New York, 
for the Buffaloand Susquehanna Iron Company, the 
Buffalo and Susquehanna Railroad Company, and the 
Pennsylvania Railroad Company jointly. The canal will 
be 3900 ft. long, 200 ft. wide, and 23 ft. deep; and the 
slip will be 800 ft. long, 150 ft. wide, and the same depth 
as the canal. The cost of the work contemplated is esti- 





achieved, 





mated at 200,000/, 


ably 
liar colour of the light is not a drawback, it probably 1 


at the commencement of June altogether beat the record, 
having risen to 398,139 tons per week, as compared with 
343,817 tons per week at the commencement of December, 
902; 344,748 tons per week at the commencement of 
June, 1902 ; 324,761 tons per week at the commencement 
of December, 1901; 314,505 tons per week at the com- 
mencement of June, 1901; and 228,846 tons per week at 
the commencement of December, 1900. The productive 
capacity has accordingly increased during the last 24 
years to the extent of no less than 169,293 tons per 
week. Stocks of pig in the United States, sold and 
unsold, have shown a tendency to increase of late, but to 
no serious extent. They amounted at: the commence- 
ment of June to 203,403 tons, as compared with 162,742 
tons at the commencement of May, 170,757 tons at the 
commencement of April, 159,353 tons at the commence- 
ment of March, 119,641 tons at the commencement of 
February, and 99,895 tons at the commencement of 








January. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECO 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the ance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


12,349. G. Ing Pudsey. Grass Mowers. [2 Figs.) 
Mey 31, 1902.—This invention relates to those lawn mowers pro- 
vided of necessity in front of the knives with a bearing roller; 
this roller in some cases in use beating the grass down so that the 
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knife and rotary cutter pass over without cuttirg it. In lawn 
mowers according to this invention, a rotary brush is provided 
behind the roller, and in front of the knives, adapted to rotate in 
such a manner as to raise the grass that the roller has beaten 
down. (Accepted May 20, 1903.) 


ELECTRICAL APPARATUS. 


13,792. M. B. Field, Glasgow. Fault Indicator. 
(2 Figs.) June 18, 1902.—This invention provides an instrument 
which will at any time indicate to a switchboard attendant 
whether the feeder or section of conductor to which it is coupled 
is ready for putting in circuit, or whether a short circuit. or other 
fault exists which should be first attended to. The ap tus 
comprises a galvanometer with a pointer moving over a dial which 
may, if desired, be graduated, and a Wheatstone bridge arrange- 
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ment formed by a group of resistances, one of which corresponds 
to that of the feeder section ; the resistance being so chosen, and 
the galvanometer coupled, that a definite variation of resistance 
between the feeder and earth is necessary to cause the galvano- 
meter needle to swing hard over to the one side or the other, 
The feeder or other portion of the circuit to be continuously 
under test is detachably coupled as one limb of the bridge. 


(Accepted May 20, 1903.) 

10,733. W. Stockmeyer, Frankfurt-on-the-Main, 
Ge: . Automatic Regulators. (3 Figs.) May 9, 
1902.—In this specification is broadly claimed : ‘‘ Automatic elec- 


tric regulating or controlling system, comprising in combination 
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a main current generator, a second current generator with an 
electromotive force, as far as possible constant and equal to the 
pressure to be regulated, connected up to act against the first 
current generator, and an electro-magnet coil placed between the 
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two current generators, the said coil being under the difference of 
pressure existing between the two.” The inventor applies the 
system among other things to the charging of storage batteries 
from axle-driven dynamos in the lighting of set trains for railways, 
but two storage batteries are used. An automatic rheostat is pro- 
vided that causes the electromotive force of the dynamo to rise 
with increase of counter potential of the battery in charge. 


(Accepted May 20, 1903.) 
(The General Electric 


14,295. H. H. Lake, London. 
Company, Schenectady, N.Y., U.S.A.) Electric Protection 


Devices. [1 Fig.) June 24, 1902.—In this specification is 
broadly claimed ‘‘ An electric protective device, comprising an 
arrangement for actuating a switch both by a device responding 
to increase of current and also by a device responding to an ex- 
cessive difference of potential, substantially as described.” In 
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one arrangement the device responding to excessive difference of 
potential comprises a spark-gap anda thermostat in series. Ina 
described apparatus for use in an alternating ‘‘ constant current ” 
circuit(the invention being expressly not limited to such a use), 
the thermostat comprises a length of wire expandible by the heat 
generated in it by current of potential sufficient to cross the 
spark-gap. (Accepted May 20, 1903.) 


14,583. G. E. Gaiffe, Paris,and G. Gallot, St. Maur, 
Seine, France. Electrolytic Interrupters. (2 Figs.) 
June 30, 1902.—This invention provides a self-feeding platinum 
electrode for Wehnelt interrupters. In such apparatus there is 
considerable wear on the electrode from which current passes to 
the electrolyte, and as the length or surface of the exposed elec- 
trodes should bear a definite relation to the potential and self- 





induction of the circuit, it is necessary to continually readjust 
the platinum point as it wears away. In one form of apparatus, 
according to this invention, the platinum electrode is a wire, and 
is spring or gravity fed on to an insulating stop. The stop or a 
tubular sheath over the wire may be made adjustable, so that the 
break may be set for different conditions of circuit. (Accepted 
May 20, 1903.) 


5907. The Hon. C. A. Parsons, Newcastle-on-Tyne. 
Magnet Windings. [18 Figs.) March 10, 1902.—In order 
to enable the windings of dynamo-electric machine members or 
magnets to resist the high centrifugal strains set up in them 
when rotated by steam turbines or like high-speed motors, accord- 
ing to this invention the windings are borne in strong perforated 





bridge pieces fitted between the magnet poles. In one arrange- 





ment grooved slabs carry the end windings, and strong caps or 
the like are fitted on to the ends of the magnets to hold the | 
grooved slabs and end windings in position, the body of the field | 
magnets being covered with a thin tubular sheath perforated to | 
allow of ventilation. The conductor-carrying bridge pieces may | 








also have ventilation perforations. (Accepled May 20, 1903.) 


14,775. Vickers Son and Maxim, Limited, and A. 
. V entilating Armatures. 
(5 Figs.) July 2, 1902.—According to this invention, laminated 
of dynamo electric machinery are separated for the purpose 

of allowing circulation of air for cooling purposes, by “ distance- 
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jieces in the shape of segmental corrugated strips, disposed 

tween pairs of plates at intervals.” Those laminae that are at 
the sides of the corrugated strips may be thicker than the others, 
and the strips may be attached to one of them by rivets. (Ac- 
cepted May 20, 1908.) : 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,362. W. J. Crossley and T. Rigby, Manchester. 
Heating Gas and Air. [4 Figs.) May 31, 1902.—This in- 
vention provides a device for heating and saturating air passing to 
a gas producer by utilising the heat contained in the gas passing 
from the said producer, the device comprising a heat inter- 
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changer with water-heating and contacting appliances of a kind 
described and illustrated. In such apparatus hot air from the 
producer first heats air passing to the producer, and then the 
water used for saturating the air, lastly heating the water in its 
coldest condition at the point of inflow, ‘ the water arranging 
itself in zones of temperature.” (Accepted May 13, 1903.) 


614. L. Renault, Paris. Lubricating Explosion 
Motors. (2 Figs.) January 9, 1903. (Convention date, April 6, 
1902.) According to this invention, and in order that an ex- 
plosion or other high-speed engine having a gear case may be 
well lubricated, the interior of the gear case is provided with 
a rim or flange forming a gutter, and adapted to communicate 














with a reservoir placed above each bearing, and the cranks are 
each provided with a circular ve forming a gutter, and com- 
municating with the head of the rod for the purpose of collecting 
oil thrown by centrifugal force from the head of the rod, and of 
leading it to a reservoir, from whence it again fee to bearings 
~-it may be those of the red heads. (Accepted May 20, 1903.) 
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CANTILEVER BRIDGE AT CONNEL 
FERRY. 


Tue bridge which we illustrate on page 152 comes 
second only in this country to the immense structure 
which crosses the Firth of Forth at Queensferry, 
so far as the length of the main span is concerned, 
the structure illustrated having a clear span of 
500 ft., while the two piers are 524 ft. apart centre 
to centre. This bridge is the most important fea- 
ture of a new railway 25 miles long, which is to be 
opened shortly as an extension of the well-known 
Callender and Oban Railway in Scotland, worked 
by the Caledonian Railway Company. This ex- 
tension, which was sanctioned in Parliament in 
the session of 1895, extends from the Connel Ferry 
Railway Station on the Oban Line, about five miles 
from the terminus at Oban, northwards. through 
characteristic Highland country, terminating on the 
southern shore of Loch Leven at Ballachulish, not 
far from the Pass of Glencoe, made historical by one 
of those feuds which rendered the relationship of 
the Highland and Lowland country in past cen- 
turies, one of continual strife. 

The line does not present many notable features 
from an engineering point of view. It passes 
through a country which is very irregular both as 
to elevation and coast line; but in the laying out 
of this extension care was taken to reduce, as far 
as possible, the earthworks ; and although there are 
several cuttings and embankments of moderate 
dimensions, there are no tunnels. The ruling 
gradient is 1 in 80, and the highest level attained at 
any one point is 108 ft. above ordnance datum, show- 
ing a rise from the lowest point of the line of 93 ft. 
The curves are moderate, and are gradually eased 
off into the straight portions of the line. There are 
eight stations on the railway, which passes through 
a country rich in scenic attraction and full of his- 
torical associations, and made more widely known 
by one or two of the charming romances of Robert 
Louis Stevenson, notably, ‘‘ Kidnapped.” The line 
will be chiefly a tourist dine, but it will greatly 
assist the farmers, and is certain to be advantageous 
to the well-known Ballachulish quarries. ‘There 
are a large number of service bridges, some of them 
built entirely of concrete, but the only engineering 
features of any magnitude are the bridge over Loch 
Creran and the cantilever:structure over Loch 
Etive. These two bridges save enormous detours, 
as compared with carrying the railway round the 
lochs in question. In the case of Loch Creran, 
there would have been a detour of 5 miles ; and in 
the case of Loch Etive, a detour of 35 miles. These 
circumstances justify the cost of the two large 
bridges in a sparsely populated country, and it may 
be hoped that in the future the railway may be pro- 
longed to Fort William by a third bridge over the 
Loch Leven narrows. If this is done, there will be 
a most serviceable direct route from Oban north- 
wards to Inverness. 

The Creran bridge may at once be dismissed 
with a short description. It has two principal 
spans over the waterway, each 150 ft. 44 in. in the 
clear, with a headway above high water of 40 ft. 
The centre pier in the Loch is constructed on two 
12-ft. cylinders 20 ft. apart between centres, sunk 
down into the solid rock and filled with concrete. 
The two cylinders are connected on top by a 
granite arch, and above them the upper portion of 
the pier is built in granite. The total height from 
the foundation to the girder bedstones is 88 ft. 
The girders are of the lattice type, with raking ends, 
built up in 17 ft. 6in. bays. The total depth of 
the girders is 18 ft. 7in. There is a footway carried 
on cantilever brackets on the outside of one of the 
lines of girders, and the flooring generally is similar 
to that in the cantilever bridge over Loch Etive, 
which we illustrate. 

This cantilever bridge, of which a plan and sec- 
tional drawings, with a photograph, are reproduced 
on page 152, crosses the narrowest part of Loch 
Etive at the falls of Lora, which at spring tides 
havea drop of about 4 ft. in a length of 100 yards, 
or thereabouts. The current, both at flood and on 
ebb, is very rapid ; although it would be difficult to 
gauge the exact speed, owing to the number of 
eddies and whirlpools, the average velocity cannot 
be less than 10 or 11 knots at ordinary spring tides. 
This current not only made it necessary to place 
the piers for the bridge clear of the channel, 
towards the sides where the current is somewhat 
slacker than in the middle ; but it also rendered it 
impossible to have any temporary staging over the 
waterway, and thus the cantilever form of struc- 





ture was considered the most suitable. The possi- 
bilities of traffic rendered it absolutely neces- 
sary to minimise cost, so that simplicity and 
strength are the features of the bridge, which 
will be most clearly recognised by an exami- 
nation of the photograph reproduced. The total 
width of the waterway is 690 ft., and the two 
piers are 524 ft. apart, centre to centre ; the clear 
span, as we have said, is 500 ft., while the headway 
is E0 ft. between high-water level and the under 
side of the central girders. The total height from 
high water to the highest point of the’ bridge is 
125 ft. The independent middle span, which is 
carried by the two cantilever spans, has a length 
of 232 ft., but, as is usual in such structures, this 
centre span was built out in continuation of the 
cantilevers from each end, temporary connections 
being made at the ends of the centre span until a 
junction was formed at the centre of the structure. 

Before entering into details, it may be said 
generally that the design consists essentially of 
two main legs or supports, resting upon each pier 
and spreading outwards towards the bottom when 
viewed in cross-section, so as to give the necessary 
stability to the structure, and leaning towards the 
middle of the waterway at the top, so as to shorten 
the overhanging parts of the cantilever trusses 
suspended from the top of the main legs. The 
latter are held back by tie-booms, which form the 
upper members of the cantilever trusses, while the 
shore ends of the trusses are anchored down to the 
masonry of the abutments by massive steel ties and 
anchor girders. Access to these anchoring mem- 
bers for painting purposes, &c., is obtained through 
a subway, shown on the photograph reproduced 
(Fig. 8) by an opening in the face of each abut- 
ment, about 10 ft. above water-level. This open- 
ing appears on the photograph as a black mark on 
the right-hand abutment. The shore ends of the 
cantilever trusses are connected to the bases of 
the main legs by long struts which, with the tie- 
booms and main legs, form triangles somewhat 
after the manner of the well-known Scotch crane. 

The land approaches consist of three masonry 
arches on each side, each of 38 ft. 6in. span, and as 
shown in the cross-section, Fig. 7, the width of the 
piers is 22 ft. 4in. These lead up to the solid 
masonry abutments of the bridge each 45 ft. wide, 
within which are the anchor girders, as shown in 
Fig. 6. These anchor girders are carried to a depth 
of 50 ft. below rail level, and the masonry around 
and above them, weighs about twice the amount of 
the maximum upward pull on the anchor ties of 
the cantilever trusses. The two main piers of the 
bridge were built within cofferdams in the shallow 
water, and are founded on the solid rock. The piers 
of solid masonry are 24 ft. wide at the top, and 
110 ft. long, as shown in Fig. 5. Upon the top of 
each pier rest the two built-up pa steel bases 
for the main legs; the bases are 14 ft. by 10 ft., each 
exposed to a maximum load of about 1500 tons. 
The main steel structure carries one line of rails 
and a footway, the total width between the centres 
of the main girders being 21 ft. 6in. The canti- 
lever trusses and the main girders of the middle 
span are all built in the vertical plane, but owing 
to the great length of the bridge in proportion to 
its width, and the consequent heavy collective wind 
pressures which might be exerted against it, it was 
found necessary to provide supplementary lower 
booms spreading outwards from the two ends of 
the cantilever trusses, and meeting at obtuse 
angles between the main legs where the width 
between the outer booms is increased to 43 ft. At 
these points the outer booms are fitted with brass 
rubbing-pieces which, in the event of side pres- 
sures due to the wind, bear against similar rubbing 
pieces attached to the main legs. The greater pro- 
portion of the stresses coming upon the inner booms 
are conveyed to the outer booms by means of hori- 
zontal ako struts, inserted diagonally between 
the booms at each point of triangulation, as shown 
on the plan, Fig. 2. 

The main members of the cantilevers are of box 
section, built up of plates and angles, the measure- 
ment of the cross-section of the main leg being 
6 ft. 7 in. by 4 ft. 6 in. The webs are stiffened 
with tees and angle-irons riveted outside, as may 
be seen by a reference to the photograph. The 
booms are built up of U section, and the anchor- 
ties of flat plates braced with angles. The top 
booms of the main trusses are braced together 
diagonally and transversely. These members are 
built up of channel flanges and lattice connections 
(Fig. 4). The main girders are also braced in the 





vertical plane, as shown in Fig. 4, by braced 
channels. Fig. 3 shows the bracing of the centre 
span; the lower member of this bracing gives a 
clear headway over the rails on the deck of the 
bridge of 14 ft. 6 in. 

For the flooring there are plate and angle cross- 
girders 1 ft. 9 in. deep, at intervals of from 14 ft. 
to 16 ft. These are placed at each intersection 
point of the main triangulation, as well as midway 
between these points. The latter are supported 
partly by the main diagonals and partly by sub- 
sidiary raking struts, as shown in Fig. 1. These 
raking struts obviate any bending stress in the 
main diagonals, due to the weight of the cross- 
girders and their load. The rail-bearers are of 
trough section, placed above the tops of the cross- 
girders, and the flooring consists of %-in. flat plates 
laid between the cross-girders and rail-bearers. 
The footway is separated from the railway by a 
lattice fence. There is also a lattice fence on each 
side of the bridge. 

The main girders of the middle span are straight 
parallel N trusses of eight bays, each panel measur- 
ing 29 ft. by 29 ft. ; the booms and bracings are 
generally similar to those of the cantilever spans. 
The main girders are supported upon the extreme 
ends of the cantilevers S independent posts, the 
tops of the posts bearing against the undersides of 
the top booms of the middle girders, the lower ends 
resting upon the cantilevers. The posts have 
rounded ends, which allow for the slight move- 
ments due to the expansion and contraction, or to 
the deflections of the structure. 

The work of constructing the bridge was com- 
menced in 1898, the first operations being the 
building of the masonry abutments and piers. The 
steel work was commenced in May, 1900, at both 
shores of the Loch, and. was completed in June, 
1903, the total quantity of steel used in the struc- 
ture being nearly 2600 tons. The. first operation 
in connection with the steel work was the con- 
struction of the tie-beams embedded in the masonry 
beneath the base-plates of the main legs, so as to 
prevent the masonry from a wi under the 
spreading action of the legs. The base-plates were 
then got into position, and the main leg and back 
strutscommenced. Stagings were erected between 
the piers and the abutments, and upon these the 
back struts were built and riveted back to the 
point where they join the anchor-ties at the abut- 
ments, as shown in Fig. 6. The stagings were 
continued ‘upwards to enable the lower booms to 
be built upon them, and the main trusses of the 
cantilevers were thereupon constructed upwards 
and outwards from the point of anchorage. The 
building up of this part of the structure was carried 
out with the assistance of cranes running on the 
staging and on the lower booms, at about rail 
level. Very careful calculations had been made as 
to the deflections and alterations in position which 
would result at the various points of the bridge, 
owing to the dead load of the structure when com- 
pleted, and the members where elongation would 
take place were made shorter by an amount corre- 
sponding to the elongation; and, conversely, those 
members in compression were made correspond- 
ingly longer. Thus the various members of the 
structure, when the bridge was finally finished, 
were not subjected to any distortions or bending 
stresses due to the action of the dead load. The 
steel-work, it should be said, was riveted by the 
pneumatic process, — some portions, which 
were hydraulically riveted. 

When the work had been carried out as far as the 
piers, the remainder of the structure was erected 
without staging, the supports for the crane being 
telescoped on the pel os system in advance of 
the work, the crane being erected on an eight- 
wheeled trolley, heavily loaded with kentledge on 
the shore end, and projecting at the other end so 
that the crane could command a considerable dis- 
tance in advance of the work already erected with- 
out any chance of overbalancing. e crane thus 
supported each additional member until it was 
bolted in position. On the photograph reproduced 
this crane may be seen, by close examination, on 
the end of the middle span, on the further side of 
the Loch. The trolley may be discerned between 
the two girders, while the crane projects beyond 
them, and is shown in the act of placing in position 
one of the members of the middle girder. The 
staging shown beside the jib of the crane was 
utilised for placing in position, with the assistance 
of block and tackle, the lighter members of the 
structure. No more scaffolding was needed over 
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CONDENSING PLANT. 


(For Description, see opposite Page.) 
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the centre span than is shown in this photograph. 
Attention may be also directed to the netting 
placed under the work, which was for the protec- 
tion of the men engaged, and was the means of 
preventing several falls into the sea below. 

During erection the girders of the middle span 
were built out as cantilevers from the ends of the 
cantilever trusses, by means of long temporary, 
bolts with screw nuts, which were provided at the 
eight points of connection between the booms of 
the cantilevers and those of the middle span. 
These bolts were 8 in. in diameter, and they were 
fitted with 4-in. armour-plates as washers at the 
ends, which equally distributed the load upon each 
web of the booms. Beyond the washers were nuts, 
machined on the outer edge as worm-wheels, which 
engaged in worms actuated by capstan bars. It 
was thus possible by operating the two top bolts to 
raise or lower the ends of the booms of the middle 
span, or, by working the screws on the two side 
bolts, to alter the alignment ; in fact, it was pos- 
sible to move the ends of the booms that were 
ultimately to be connected in any direction what- 
ever ; so that when the last section of the central 
part of the main girders came to be inserted, it 
was a simple matter to obtain the exact spaces 
required to suit the closing lengths, as well as the 
exact alignment at accurate level. The last closing 
length of the structure was inserted in position on 
May 9 of this year. 

In order to provide for expansion or contraction 
due to variation of temperature on long-span canti- 
lever bridges, it has been hitherto the practice to 
scarf the rails by cutting them diagonally along a 
vertical plane, so as to enable them to slide past 
one another to suit any movement of the main 
structure ; but on the Connel Ferry Bridge, owing 
to there being only one line of rails for up and 
down traffic, this was considered objectionable, as 
the point of scarfing would necessarily become a 
facing point in one direction, either for the up or 
for the down trains. Moreover, scarfing in the 
ordinary way would not be easy with the ordinary 
bull-headed rails used on the lines worked by the 
Caledonian Railway Company. The means adopted 
a‘ the Connel Ferry Bridge to overcome the diffi- 
culty was got over by inserting a joint rail outside 
the running rails, to carry the wheels across a 3-in. 
gp left in the ordinary running rails at the junc- 
tion of the middle span with the ends of the 
cantilever spans. The joint rail was brought 
elese up te the outside of the webs of 
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the runniog rails, by cutting away the out- 
side portions of the latter. The top of the 
joint rail has its top surface gradually curved 
upwards towards the centre of the gap, so that 
when the wheels cross the gap in the running rails, 
the outer half of the tyres takes a bearing upon 
the joint rail. The ordinary rails weigh 85 lb. per 
yard. The longitudinal sleepers are of Jarrah 
wood, 6 in. by 13 in., laid in the troughs of the 
rail-bearers and run in with asphalte. Guard-rails 
are used on the bridges, and special chairs are 
employed to carry both the running and the guard 
rails. The bridge has been tested by a train of 
engines, far heavier than any probable working load, 
being successfully taken backwards and forwards at 
various speeds. 

The railway was constructed to the designs and 
under the supervision of the engineers Sir John 
Wolfe Barry and Messrs. Formans and McCall; 
and with them were associated in the design and 
construction of the two large bridges Sir John’s 
partners, Mr. H. M. Brunel, and Mr. E. Crutt- 
well. The resident engineer was Mr. A. J. 
Pringle. The contractors were Mr. John Best, of 
Edinburgh, for the railway, and Arrol’s Bridge 
and Roof Company, Limited, of Glasgow, for the 
steelwork of the bridges. 








CONDENSING PLANT FOR CENTRAL 
ELECTRIC STATIONS. 
By R. D. SumMERFIe.p. 
(Concluded from page 74.) 

A SIMPLE and efficient form of jet condenser, and 
one which takes up very little ground space, is the 
syphon or barometric condenser. 

The Knowles ‘‘spirojector”’ condenser, made by 
the Blake and Knowles Company, and shown in 
Figs. 8 and 9, is of this type. The exhaust steam 
enters at the top of the condenser, and meeting 
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with the rapidly-descending spiral current of water 
in the cone, is immediately condensed. The whirl- 
ing motion given to the injection water is claimed 
by the makers to give the best results, and to 
require the minimum amount of water for condens- 
ing. The engraving shows the condenser drawing its 
own water from a flume or tank by syphon action. 
This is possible where the head of water is not 
less than 10 ft. above the overflow-pipe of the hot 
well ; where the level of the water is less than 10 ft. 
above the hot well a pump must be used. 

Fig. 10 illustrates a condenser on the same prin- 
ciple made by the Worthington Company. The 
condenser cone is provided with a spray which 
may be adjusted from the ground by means of a . 
chain-wheel and bevel-gearing, thus ensuring the 
proper mixture of steam and water. From the 
centre of the condenser cone, and just below the 
spray cone, a small pipe is taken to the air pump, 
the air and vapours in this pipe being cooled on 
the way by being passed through a small sur- 
face condenser placed in the top of the circu- 
lating-water pipe; this cooling considerably in- 
creases the efficiency of the condenser. With con- 
densers of this type the ‘‘ barometrical column,” or 
discharge pipe, must have a height of at least 30 ft. 
between the condenser and hot well. The greater 
part of the air and non-condensed vapour is re- 
moved by the falling water in the discharge pipe, 
and a considerable vacuum obtained, so that the 
air-pump has very little work to do, and, in fact, 
the condenser will work with no air-pump at all. 

Another simple form of jet condenser, which is 
closely allied to the barometric type, is the ejector 
condenser. There are several different makes of 
ejector condensers in use, as this type is by no 
means new; but one of the later forms, and one 
which is being largely put down, is K6rting’s ejector 
condenser, a section of which, with non-return valve, 
is shown in Fig. 11, which clearly explains the action 
of the apparatus. These condensers are very com- 
pact ; one, to deal with 22,000 pounds of steam 
per hour, or about 1000 horse-power, being only 
8 ft. 6 in. long. They can be attached to existing 
engines when there would be no room for any 
other type of condenser ; but, perhaps, their greatest 
advantage is that they require no air pump, thus 
eliminating the most fruitful source of trouble in a 
condensing plant. In these ejectors the water-jet 
acts as an air-pump, provided that a pressure 
equal to 15-ft. head is maintained at the water 
inlet nozzle. 

In order to maintain this pressure, in cases where 
the load on the engine varies, a circulating pump 
is required; but for constant steady loads the 
ejectors are made to work without either air or 
circulating pumps, a ape of the exhaust steam 
being used to give the necessary velocity to the 
condensing water. 

In central stations the circulating pump may be 
connected directly to the water inlet of the con- 
densers, or, preferably, deliver into a tank placed 
at a sufficient height to give the required head. 
The ejectors are fixed vertically, and in working 
will give a 24-in, vacuum with a proportion of 
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condensing water to steam of 25 to 1, the con- 
densing water at a temperature of 60 deg. Fahr. 
and barometer at 30 in. 

The power required to work the circulating 
pump, assuming this to be of the centrifugal type 
and motor-driven, comes to less than 2 per cent. of 
the power of the main engine, allowing 60 per cent. 
total loss in pump, motor, and dynamo. 

Ejector condensing plant can be put down, in- 
cluding circulating pumps, at less than one-half the 
cost of an ordinary combined surface-condensing set 
of equal capacity, which makes it especially suitable 
for small stations, where the first cost of plant must 
be kept down. Another advantage of these ejectors 
is that as they have no moving parts, the condens- 
ing water may be very dirty without affecting them. 
As the condensed steam is mixed with the circulat- 
ing water, it cannot be used for feeding the boilers 
unless the circulating water is itself clean enough 
for that purpose, in which case the water must be 
first passed through a filter to get rid of the oil. If 
the circlating water is dirty, then the condensed 
steam is lost for boiler-feed purposes, a disadvan- 
tage of all jet condensers ; and if the water has to 
be bought, this loss becomes serious in a large plant. 

The cost of water brings us to a consideration of 
the case in which a central station has to be built, 
owing to lack of a more suitable site, away from 
any large quantity of water, such as a river, canal, 
or lake. In such a case, if condensing is to be 
adopted, town water must be employed for circu- 
lating ; and as, under the most favourable terms, 
it would hardly pay to use this in the ordinary way, 
some means of using the circulating water over and 
over again must be devised. Tothis purpose either 
cooling ponds or cooling towers are used. The 
former require a good deal of ground space (about 
4 square feet per brake horse-power), and are ex- 
pensive to construct; they have the advantage, 
however, of providing a reserve of water which can 
be used to feed the boilers in the case of a break- 
down to the regular water supply. Such a pond 
might also be useful for boiler or engine testing 
purposes ; and it should be possible to combine 
with it a feed-water-softening plant using a lime 
process, as in the Archbutt-Deeley system. 

Inthe system of pond cooling adopted by Messrs. 
Kérting Brothers, and installed at the central 
electric stations of Cardiff, Cheltenham, Croydon, 
&c., rows of pipes are supported at a height of 
about a foot above the surface of the water and 
provided at intervals with gun-imetal nozzles. These 
nozzles are fitted inside with spiral vanes, which 
give a rotatory motion to the water, causing it to 
issue in the form of fine spray. A pressure in the 
distributing network equal to about 15 ft. head of 
water has been found sufficient to give an efficient 
spray. 

The makers state that after making ample allow- 
ance for pump losses, friction in pipes, &c., the 
power required to cool the condensing water by 
means of their spray system does not exceed 1} per 
cent. of the power of the engine. 

The efficiency of any cooling system, such as a 
pond or tower, which cools the water by bringing 
it into contact with the air, depends principally upon 
the humidity of the air, and, secondly, upon its 
temperature. In dry, frosty weather the efficiency 
of such a system is at its maximum; in damp, 
warm weather the efficiency may fall very low. Be- 
fore installing such a system therefore the climatic 
conditions of the neighbourhood must be taken 
into account and sufticient allowances made. 

If sufticient space is not available for a cooling 
pond, or there are other objections to its use, then 
a cooling tower must be installed, and these are 
now being used very largely. These towers may 
be either circular or rectangular in shape, and con- 
sist generally of a sheet-iron casing surrounding a 
large quantity of wire netting, pipes, grids, or 
sheets. The water is pumped to the top of the 
tower and trickles down inside, over a large surface 
exposed to the air, the size of the tower being pro- 
portioned to the amount of condensing water re- 
quired, so that when the latter reaches the bottom 
it is cool enough to be used again. 

Cooling towers are divided into two main classes 

those with natural and those with artificial 
draught. In the former class the quantity of air 
necessary to cool the water sufficiently is obtained 
either by making the tower fairly high, and thus 
inducing a draught as in an ordinary chimney stack, 
or by having the cooling surface of the tower directly 
exposed to the atmosphere, with no surrounding 
casing. The size and shape of these towers vary 








with different makers, but the height from base of 
tower to water inlet is very seldom less than 25 ft. 
or more than 27 ft. 

Fig. 12 shows two natural-draught cooling towers 
made by the Worthington Pumping-Engine Com- 

ny for the Stuttgart electric tramways, and 
Fig. 13 shows a forced-draught tower supplied by 
them to Messrs. Andrew Barclay, Sons, and Co., 
of Kilmarnock. This is one of the smaller sizes 
of tower, and the base forms a tank for the con- 
densing water. - 

The cooling towers made by this company con- 
sist usually of circular sheet-iron or steel casings 
stiffened by circumferential angle-irons. These 
casings are filled up to a height of about 25 ft. 
from the base, with vertical layers of open fireclay 
or galvanised iron pipes, each pipe being about 
2 ft. long by 5 in. in diameter. Where lightness 
is required, when the tower is to be erected on a 
roof, for instance, galvanised iron pipes are used, 
but the earthenware pipes are cheaper and more 
durable. In forced-draught towers the layers of 
ae begin above the fan. Close above the top 

yers of pipes is a revolving sprinkler (connected 
with the main water-pipe in the centre of the 
tower), which distributes the hot water uniformly 
over the cooling pipes, down the insides and out- 
sides of which it flows in a thin film, being cooled 
on the way by the updraught of air. : 

The makers state that the power required to 
drive the fan in the forced-draught towers amounts 
to about 14 per cent. of the power of the main 
engines, and they inform the author that on 
account of the continuous saving effected by doing 
away with fans, they are now generally installing 
natural-draught cooling-towers, as the saving in 
power soon pays for the extra height required in a 
natural-draught tower. The Worthington Com- 
pany have erected in England and on the Continent 
towers to deal with an aggregate of considerably 
over 20,000 horse-power, and they claim that their 
towers occupy a minimum amount of ground space 
—viz., .114 square foot per horse-power for both 
natural and forced draught. 

The Wheeler Condenser and Engineering Com- 
pany are also large makers of cooling-tewers, the 
cooling surface in their towers consisting of gal- 
vanised wire mats of fine mesh. The hot circulating 
water is pumped up a central stand-pipe into a 
trough at the top of the tower, and from there it 
is distributed by pipes over the cooling mats, down 
which it flows in a thin stream, and drains into a 
tank at the base, from whence the cooled water 
returns to the condenser. 

A Barnard forced-draught cooling-tower, erected 
by the Wheeler Company at the power station of the 
South Side Electric Railway of Chicago, deals with 
the condensing water for 12,000 horse-power of en- 
gines, the water being cooled 30 deg. or 40 deg. Fahr. 
It is provided with sixteen fans, each of 10 ft. dia- 
meter. These fans are arranged in pairs, eight on 
each side of the tower, and each of the eight shafts is 
driven by a separate electric motor. The speed of the 
fans varies from 100 to 150 revolutions per minute, 
according to the humidity of the atmosphere or the 
load on the station, and the power required to drive 
them is equal to 14 per cent. of the power of the 
main engines. The Barnard cooling towers are 
light in weight, and therefore can be, and often 
are, erected on roofs. The Wheeler Company esti- 
mate that the loss of water by evaporation is under 
3 per cent. of the amount passing through the 
tower. 

Fig. 14 shows a natural-draught cooling tower 
made by the Klein Engineering Company, of Man- 
chester, for the Blackpool and Fleetwood Tramroad 
Company. This tower deals with the condensing 
water for 1000 horse-power of engines. The Klein 
Company have erected numbers of these towers, 
and they also make forced-draught and open type 
towers, the latter for use where plenty of space is 
available. The cooling surface of these towers is 
composed of wooden framing, the outside casing 
being also of wood, and the makers state that they 
find timber quite satisfactory, as it takes a long 
time to rot, and renewal is not an expensive matter. 
The table in the next column gives dimensions of a 
few towers by different makers. 

The weakest point about an ordinary condensing 
plant is without doubt the air pump ; it gives more 
trouble than all the rest of the condensing plan 
put together. This refers more particularly to the 
ordinary slow-speed vertical bucket type of air 
pump, as the Wheeler, Worthington, and Knowles 
types of pumps illustrated in this article have hori- 
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Pounds | 
‘ of | 
team =p; 
| Diameter of | : 
Makers. Con- | es Height. Draught. 
densed | Tower. e 8 
r | 
aver. | | 
Worthington} 4,000, 5ft.3in. | 33 ft. Forced 
Pumping Engine | | 
Company } 
Ditto 22,000 14 ft. | 80 ft. Natural 
Wheeler Conden-| 10,000 15 ft. |26 ft. 5in.| Natural 
ser Company | | 
Ditto 20,000, 19ft. 3in. (31 ft. 7in.| Natural 
| Rect- | 
| angular | 
Ditto 240,000 93 ft. 6 in. | 64 ft. Forced 
. | by 15 ft. 
Klein Engineer-| 10,000 | 25 ft. by | 66 ft. Natural 
ing Company | 20 ft. 
Ditto 20,000! 50 tt by | 66 ft. Natural 
| 20 ft. 








zontal cylinders and solid pistons. With the marine 
type of vertical air pump, however, the foot and 
bucket valves give constant trouble; they break, 
and get jammed in the pump, they do not fit pro- 
perly, and cause a bad vacuum, or they may stick 
and refuse to work at all. Then, owing to the 
comparatively large area of the pump, and the slow 
speed of the bucket, there is a liability to flood ; and 
when this occurs, something is pretty certain to 
break. 

To get over these troubles the Edwards air pump 
was designed, and is now in large and successful 
use. The design of this pump, as shown in Figs. 
15 and 16, is a sound mechanical one, and presents 
evidence of a common-sense grasp of the func- 
tions of an air pump. It will be seen that the 
bucket has a conical bottom, of the same shape as the 
bottom of the pump casing. The condensed steam 
flows by gravity into the bottom of the casing, and 
the bucket coming down on this water, without shock, 
owing to its conical form, forces it together with the 
air through the ports into the pump barrel ata high 
velocity, and discharges it through the valves in the 
ordinary way. The water is guided through the 
ports by the shape of the pump casing. There are 
no bucket or foot valves, and thus the principal 
cause of breakdown is removed. The delivery 
valves can be examined and even renewed without 
loss of vacuum while the pump is at work. The 
sizes and speeds of pumps for dealing with various 
quantities of abel sc ‘steam per hour are as 




















follow :— 
; ] 
Pounds of | Number | |Revolutions 
Steam per | of Pump Diameter. | Stroke. | per 
Hour. | Barrels, | Minute. 
in, in. | 
10,000 3 8 8 160 
20,000 } 3 10 10 160 
30,000 } 3 12 12 | 140 
40,000 | 3 | 14 12 | 140 
50,000 | 3 | 15 i 150 
| | 











These figures are for pumps working in connec- 
tion with surface condensers of ordinary type. 
Three-throw pumps are most frequently used for 
central station work, being often driven by a motor 
mounted on the pump frame and coupled directly 
to the crankshaft with no gearing whatever. This 
makes a compact and simple arrangement, the con- 
venience of which makes up for the rather low 
efliciency of a slow-speed motor. 

A condensing plant: for a central electric station 
must be a thoroughly reliable apparatus if it is to 
be of much use ; it should not be possible for a 
breakdown in the condensing plant to stop the 
main engines, or even to affect their speed to any 
appreciable extent ; and, conversely, the air-pumps 
or circulating-pumps should not be liable to race 
or pull up when an engine is suddenly taken off or 
put on the condenser. 

In order that there may be no possibility of the 
engines being pulled up by excessive back pressure 
in the event of a loss of vacuum in the condenser, 
each engine should be provided with a valve which 
will act automatically when the vacuum fails. 
Fig. 17 shows an automatic relief valve for this 
purpose, made by the Blake and Knowles Company. 
It is fixed close to the engine, in a branch off the 
main exhaust pipe ; and as long as there is a suffi- 
cient vacuum in the condenser, the pressure of the 
atmosphere in this open branch keeps the valve 
tightly closed, but should the vacuum fail through 
stoppage of the air pump, or from any other cause, 
the valve immediately opens and allows the engine 
to exhaust directly into the atmosphere. As soon 
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as the vacuum is regained the valve closes, and puts 
the engine on the condenser again. These valves 
are provided with dashpots to enable them to open 
and close quietly, and they also have an attachment 
for holding the valve permanently open if this 
should become necessary. It is usual to make the 
branch in which the relief valve is situated a size 
less in diameter than the main exhaust pipe. 

The air and circulating pumps in a condensing 
plant should have a sufficient margin of power to 
enable them to do their full work when the steam 
pressure at the boilers is considerably below the 
normal, as a condensing plant may in such a case 
become a most valuable help when the steam pres- 
sure falls. The writer has known cases, however, 
where the steam pressure in a station dropped to 
less than two-thirds of the usual working pressure, 
owing to sudden heavy load, with the result that 
the independent air pumps pulled up, and refused 
to start again with even one-half of their proper 
load, thus further reducing the steam pressure 
and causing a bad drop in the station voltage. 
Another point about a condensing plant is that the 
valves should be as few as possible, and placed in 
prominent and easily accessible positions, as the 
accessibility, or otherwise, of a valve, in case of 
breakdown in a central station, often makes all 
the difference between serious and _ insignificant 
damage. 

In conclusion, the author tenders his best thanks 
to all the makers of condensing plant mentioned 
in the present article for the kind way in which 
they have assisted him with information, and with 
drawings and descriptions of their special appa- 
ratus, and he regrets that owing to carves 
circumstances the publication of the article has 
been delayed. 








WHO IS A “WORKMAN ”? 


THE significance of the above question, and the 
difficulty of giving an accurate reply to it, becomes 
apparent when it is considered in relation to a most 
important branch of English law, namely, the lia- 
bility of an employer to compensate those who are 
injured while at work. Were we to trace the 
history of this question from the times when an 
enlightened Government first felt it their duty to 
declare that an employer was under special obliga- 
tion to provide for the safety of those working, we 
should find evidence that it has always been the 
cause of trouble. We should find that the legisla- 
ture has attempted to settle it, but only with indif- 
ferent success ; the difficulty being to say who is 
and who is not a workman ; to draw a line (and it 
must, for the purposes of the administration of 
justice, be a hard-and-fast line) between the class of 
persons who are to enjoy special protection, and 
those who must needs rely on the common law of 
England, when they seek damages for injuries sus- 
tained in the course of their employment. 

Although the Workmen’s Compensation Acts, 
1897-1900, have extended the benefit of compensa- 
tion for injuries sustained in the course of employ- 
ment to the great majority of those who work with 
their hands, this country has not yet become what 
some persons are pleased to call a Utopia of uni- 
versal insurance. As many workpeople know to 
their cost, they are still excluded from the benefits 
of the two statutes above mentioned, while their 
position as regards the Employers’ Liability Act of 
1880 still remains unchanged. . 

It might be supposed that numerous cases in the 
courts have rendered this question purely academic ; 
but, as we shall hope to show by reference to recent 
cases, it is still of very real significance. 

Leaving the Workmen’s Compensation Act en- 
tirely out of account for the moment, let us discuss 
the question : ‘‘ Who are entitled tc the benefits of 
the Employers’ Liability Act, 1880?” 

Prior to the Act of 1880, the position of a work- 
man who had suffered personal injuries was inferior 
to that of a stranger. Not only was every defence 
that could be used against a stranger open to the 
employer, but, in addition, where the injury to the 
workman was caused by the negligence of a fellow- 
servant, the employer could raise the defence of 
““common employment,” since the workman, in 
engaging in the employment, was considered to 
have accepted this kind of risk. The Employers’ 
Liability Act, 1880, abolished this defence of 
‘“common employment”; and the effect of ‘the 
Act, in actions which come within its sphere, is to 
place the workman in the same position as that of a 
stranger. Who, then, are within the Act ? 


By Section 8 the expression ‘‘ workman” means 
a railway servant, and any person to whom the 
Employers’ and Workmen Act, 1875, applies. 
Turning to Section 10 of the latter Act, we find 
that the ‘‘expression ‘workman’ does not include a 
domestic or menial servant, but, save as aforesaid, 
means any person who, being a labourer, servant in 
husbandry, journeyman, artificer, handicraftsman, 
miner, or otherwise engaged in manual labour, 
whether under the age of 21 years or above that 
age, has entered into or works under a contract 
with an employer, whether the contract be made 
before or after the passing of this Act, be expressed 
or implied, oral or in writing, and be a contract of 
service or a coritract personally to execute any 
work or labour.” It does not apply to seamen or 
to apprentices to the sea service. 

From what appears above, it will be seen that in 
order to define a workman for the purposes of the 
Employers’ Liability Act, 1880, reference has to be 
made to a statute passed in 1875. As the same 
definition is used for the purposes of the Truck 
Acts, there have been a number of decisions upon 
the various words used. 

The general effect of these decisions may be said 
to be that the test of whether an employé is 
engaged in manual labour, is whether such labour 
is his real and substantial employment, or whether 
it is merely incidental and necessary to such em- 
ployment. 

Thus, in the case of Bound v. Lawrence ((1892), 
1. Q.B., 226), a grocer’s assistant, whose duty it 
was to serve customers in a shop, had also other 
duties involving manual labour, such as making up 
parcels for customers, carrying parcels from the 
shop to the cart at the door, and bringing up goods 
from the cellar to the shop. It was decided that 
such occupation was incidental to his real and sub- 
stantial employment as a salesman, and that he 
was not engaged in manual labour within the 
a of the Employers’ and Wo:kmen Act, 

75. 

Without embarking upon a consideration of the 
numerous cases which have been decided in relation 
to this definition, we may epitomise them as follows. 
The following persons have been held to come 
within the definition of a workman:—(1) ‘‘ Butty 
colliers,” e.g., colliers who get coal at so much a 
yard, or are employed by the piece, or by the day, 
and who employ others under them ; (2) A work- 
man whose personal skill and labour are the essence 
of his contract, but who does work at home, and 
employs other workmen ; (3) A designer of patterns 
engaged by a frilling manufacturer for.seven years 
at 7l. per week, and having men under him; (4) A 
tailor or shoemaker ; (5) A workman employed to 
do specific work or labour ; (6) A person working 
manually at weekly wages and - commission, and 
superintending other workmen ; (7) A carter, part 
of whose duty is to lift heavy parcels on to the cart 
which he drives. 

The following persons have been held not to come 
within the definition given in the section :—-(i) An 
omnibus conductor ; (ii) A tram-car driver ; (iii) 
a tram-car conductor; (iv) An ‘‘assistant” in a 
grocer’s shop (but this depends, as we have seen, 
on whether ‘‘labour” is his real and substantial 
employment, or whether it is incidental and ac- 
cessory to his employment); (v) A potman in a 
public-house ; (vi) The guard of a goods train ; 
os A telegraph clerk, a writer, or a hair-cutter 
per a dictum of the late Master of the Rolls in 
Cook v. Metropolitan Tramways Company). 

It is easier to draw a mental distinction between 
the persons who are and who are not included in 
the definition, than it is to formulate the distinction 
in words. As a general rule, however, it may be 
said that those who work chiefly with their heads 
are not to be included. Thus, in the case of Hunt 
v. The Great Northern Railway Company (1891, 
1. Q.B. 601), it was held that the guard on a railway, 
whose duty it is to guard and conduct the train, 
and to marshal the trucks, is not a ‘labourer ”’ 
within the meaning of the Employers’ and Work- 
men Act, 1875. In that case Baron Pollock said : 
‘‘The duty of a goods guard is much the same as 
that of a passenger guard, namely, to see that the 
train is pore put together, and to carefully 
conduct it. It is a duty requiring care, skill, and 
experience, and the labour which it involves is 
mental rather than physical. No doubt it would 
occasionally be his duty, where necessary, to assist 
the porters in the transhipment of goods to or from 
his train ; but that is not enough to make him a 


In spite of the numerous decisions above referred 

to, the question has not yet been entirely set at 
rest. In the case of Maynard v. Peter Robinson, 
which came before the Divisional Court in May, an 
action was brought by a sempstress employed by 
the well-known firm in Oxford-street to recover 
damages for personal injuries under the Employers’ 
Liability Act. It appeared that the plaintiff worked 
a sewing machine, and it was also part of her duty 
to attend to the irons used for preparing material. 
In the room where the work was carried on there 
was a gas stove for heating the irons. While moving 
one of the irons, her clothes caught fire, and she 
was burnt. As the term sein. exo ” jncludes 
‘‘workwoman,” no question arose on that score, 
but the County Court judge, before whom the case 
came in the first instance, ruled that she did not 
come within the definition to which we have 
referred. The Lord Chief Justice, however, has 
reversed this decision. In the course of his judg- 
ment he said: ‘‘I doubt whether, in the popular 
sense of the word, this person was engaged in 
manual labour, as there is a sort of lingering feeling 
that this expression refers to the class of labourers, 
servants in husbandry, journeymen, and those 
working at labour in the popular sense. But it is 
clear that skilled labour is not excluded... . 
Whatever the people are, they must be engaged in 
manual labour. Not without doubt, I think the 
plaintiff was engaged in manual labour, although 
she did not act merely by the strength of her hands. 
That was her principal duty.” 
It is understood that this important decision is 
under appeal. If allowed to stand, it brings every 
employer of sempstresses into the class of em- 
ployers who are likely to have claims made against 
them under the Act of 1880. 

We have only dealt with the definition of 

‘‘workman” for the purposes of the Employers’ 
Liability Act. The scope of the Workmen’s Com- 
pensation Acts is limited by a boundary line of a 
very different character ; that is to say, they do not 
apply to particular workmen, but to certain kinds 
of employment. Thus, by section 7 of the Act of 
1897, it is made to apply only to employment ‘‘ on, 
in or about a railway, factory, mine, quarry, or 
engineering work, and to employment by the under- 
takers on, in or about any building which exceeds 
thirty feet in height, and is either being constructed 
or repaired by means of a scaffolding, or being 
demolished, or on which machinery driven by steam, 
water, or other mechanical power, is being used for 
the purpose of the construction, repair, or demo- 
lition thereof.” 
The apparent wideness of this definition would 
seem to render the Employers’ Liability Act quite 
obsolete ; but the case of Maynard v. Robinson 
(above quoted) shows that this is not so. The 
plaintiff in that case would have had no remedy 
under the Act of 1897. In common with a number 
of others in similar employment, she is still able to 
claim protection under the Act of 1880. Further, 
there is a still larger class who are entitled to elect 
whether they will seek compensation under the Act 
of 1880 or the Act of 1897. It is for this reason 
that the definition of the term ‘‘ workman” is, and 
is likely to remain, a matter of considerable 
importance. 








T.-3.8. “KAISER WILHELM II.” 
(Continued from page 40.) 
In the decoration of the latter-day passenger 
steamer one finds more striking variation than in 
the planning and arrangement of the cabins, &c. 
It is, perhaps, because experience has long since 
determined the general conditions which combine 
the greatest economy of space with the most con- 
venience to the passenger. We give first place to 
the former advisedly, for although ships increase 
steadily in size, the necessity for a large. passenger 
revenue grows correspondingly, owing to the enor- 
mous augmentation of the coal and other expendi- 
ture consequent upon higher speed. ere 
are those who can, and will, pay handsome 
prices for luxury—400/. for a single Atlantic trip 
is not unusual—but the great majority, even of 
first-class passengers, have to be enticed with 
special comforts at a reasonable fare, especially in 
the face of the lower prices offered by slower boats 
of the intermediate class. . Thus, while in the 
Kaiser Wilhelm II. there have been developments 
in the provision of imperial suites, with all the con- 
veniences and the isolation of a kingly palace, the 





person engaged in manual labour,” 








feature of the accommodation generally is the 
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providing of ordinary first and second-class passenger 
cabins of satisfactory area, and in the minimum of 
deck space. This is indicated on the plans which we 
published in our issue of July 10. A novel feature, 
too, is the complete isolation—even from the third- 
class passenger—of the crew and the officers. 

The decoration of the ship affords opportunities 
for original and individual effort. Twenty years ago 
panelling with polished fancy woods was the vogue, 
varied with white panelling picked out with gold 
and other lining. Then came the carving machine, 
and for a time we had wood-carving in a profusion 
which did not compensate for its monotonous siini- 
larity and regularity. We had also the era of lin- 
crusta; but later on a more artistic effect was 
reached in the best of our ships, owing to the 
engagement of decorative painters ; and the result 


has certainly been satisfactory, although here more | 
than in any style of decoration, amateurish, or any. | 


thing but the best, work is certain to be unsatis- 
factory, so that where a great expenditure is not 
justified, it is difficult to make a compromise. 
There was a tendency, especially in some German 
ships, to over-elaboration. A new cult has now 
developed, in which the simple colours combined 
with the imaginative draughtsmanship of the East 


has been modified to suit Western ideas of culture. | 


But the Vulcan Company in this new ship has aimed 


at a compromise ; they have certainly succeeded in | 





Fic. 20. Tae Drintnc-Satoon, 


is given above (Fig. -20), is panelled with silk 
tapestry picked out with ribbed gold lines, while 
the ceiling for the most part is white; but the 
lights, instead of being on the woodwork covering 
the beams, as is usual, are placed on the panels, 
so that there is a greater variation in light and 
shade, of itself a pleasing feature. In the four 
corner alcoves the decoration is, perhaps, more 
elaborate. There are views of Rhine scenery, but 
it is characteristic of the times that all of these 
have a modern touch. The old-world spires and 
castles of Bacharach seem but the setting for 
signal-posts, telegraph wires, and the modern rail- 
way paraphernalia. Capellen has its ship, tram, and 
railway, as well as its medizval castles. The em- 
battled heights near Sanct Goar are in sharp con- 
trast with the utilitarian barge, and its great der- 
ricks. Even Rolandseck is shown with the all-per- 
vading motor-car in the forefront.. Here and there 
throughout the saloon are small panels with Berlin 
views—historical, perhaps, more than artistic, in all 
cases. There is an immense glass cupboard above 
the sideboard, with hammered brass protection. 
The dome, which is well shown in the illustration 
on page 145 (Fig. 21), is entirely in white, except 
for the stained glass, which, representing in bold 
characters the Imperial Black Eagle, with a blue 
floral border, forms a ceiling at the level of the 
upper promenade deck. Both the upper deck and 


striking the happy medium, and the architect, Mr. | the main promenade deck are pierced by this light- 
J. G. Poppe, Bremen, the cabinet-makers, &c., Mr. | shaft. At the lower of these levels the corners are 
A. Bembé, Mainz, and Mr. J. C. Pfaff, Berlin, and | relieved bycircular projecting balconies, while above 
the artists, Greta Waldau, Professor Keller, and | them there are oval openings at the promenade deck, 


Mr. Bollhagen, are to be felicitated. 


and these breaks take away from that severe and 


The main dining-saloon, of which an engraving | heavy appearance which too often characterises 


such light wells. On both decks there are highly 
decorative balustrades, which, in the case of the 
first level on the upper deck, are carried up to 
form small arches. The sea-nymph and the mer- 
maid are, in the mind of the artist, still indispen- 
sable in the support of the walls of such domes. 
At one end there is a medallion of the Emperor, 
}as shown in the engraving, and at the other one 
| of the Empress. 

| At the level of the upper promenade deck, where 
|the drawing-room is situated, there is an exten- 
|sion of the dome. This is shown to the right of 
|the view of the drawing-room on the two-page 
|plate (Fig. 23). It is in stained glass of 
|delicate colours, representative of arts, crafts, 
agriculture, and mechanics. The ceiling of the 
| drawing-room has paintings of -horticulture in 
bre more indolent moods ;_ the walls are of 
| 





tapestry of various shades of gold, with a deep 
|frieze formed by aquatic paintings, the rivers of 
Germany affording the artist sufficient scope for 
|his work. But, again, we have more than a sug- 
|gestion of the modern desire of the German to 
subserve the beautiful and historical to the prac- 
|tical and material. The mediseval jostles at all 
| points with the mechanical, but no one can object. 
The fact that a portrait by Ludwig Noster, of 
Berlin, of the Emperor William II. in admiral’s 
uniform, dominates the whole is perhaps appro- 
priate. It is seen at the further end of the saloon 
between two of the pillars of the dome in our 
engraving. Itisa striking likeness, and is flanked 
|by panels, typifying Prudence and Fidelity, in 
| hammered metal work: 

| The writing-room, at the forward end of the upper 
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Fie. 22. Tae Non-Smokers’ Cars. 


page plate. It is in white, with rich red panellings, 
having paintings of birds of passage, not at all 
appropriate in view of the flights of imagination 
of the average letter-writer when at sea. Even 
in the adjacent typewriting-room there are similar 
inspiring suggestions. 


‘The smokers’ café on the sun-deck, shown in| 
Fig. 25 on the two-page plate, is divided up into about | while a splendid view is afforded astern of the 


a dozen alcoves suitable for card-parties ; the walls | 


are decorated in gold and green, the upholstery 


promenade deck is illustrated by Fig. 24 on the two- | being of the latter, as well as the stained-glass 


skylight. 
As we have already mentioned in our preceding 


article, there is at the after-end of this café a 
verandah, with the wireless telegraph-station ad- 
joining. This verandah is also illustrated on the 
two-page plate (Fig. 28), and it will be seen that 
there is a large open space in front for deck-games, 


steamer. 
The smoking-room, which is illustrated by Figs. 





26 and 27 on the two-page plate is, perhaps, the 
most successful of the public saloons in the ship. In 
the first place it is not square: the piercing of the 
deck at one end of the room for the boiler uptake, 
and at another part for a ventilating shaft, has re- 
sulted in an irregular form, as shown on the plan of 
the upper promenade deck (Fig. 6 on the two-page 
plate of our issue of July 10), so that there are a 
a dozen corners dear to the heart of the smoker. 
Except at the aft end, the port and starboard sides 
are separated by these obstructions, which there- 
fore become advantages. The form is well shown 
in Fig. 27. At the widest part there is the main 
entrance, illustrated by Fig. 26; the height is 11 ft., 
and there are two large swing-doors with plate- 
glass, protected by hammered brasswork, with a 
lofty arched dome in stained glass. There is a 
marble fireplace opposite the door, with an electric 
heater, having in front a red glass with brass fram- 
ing. There is an overmantel, in marble, of a draped 
figure lighting the World, and symbolical of Ger- 
mania. The whole effect makes it difficult for any- 
one to conceive that he is on board ship. The ceiling 
is white, the walls are of rosewood, the moulding 
and panels being in stamped leather, which, with 
their gilding suggesting hammered brass, and the 

uaint allegorical designs recall the styles of 
Jeccrston of the Middle Ages. The corners of 
the room have figures representing Agriculture, 
with.a scythe and sheaf of wheat; echanics, 
with cog-wheels, hammers, &c.; Commerce, with 
a globe; and Navigation, with its anchor and 
steering wheel and a full-rigged ship. In niches 
upon the walls Music, Literature, Science, Sculp- 
ture, Painting, &c., are symbolised. The uphol- 
stery is in olive-green leather, and the furniture 
of rosewood, the tops of the tables having a leather 
setting which is removable. There is throughout 
a feeling of the antique, which conduces well to 
comfort and restful peace. The cigar-lighters, by- 
the-way, are. of a new type: a methylated spirit 
lighter being withdrawn from its reservoir, creates 
by friction an electric spark which lights the methy- 
lated spirit. 

The non-smokers’-room is hung with tapestry of 
the old-fashioned type, with wide wooden- mould- 
ings, and is illustrated by Fig. 22 on this page. 

There is a children’s dining-saloon on the main 

romenade-deck, close by the dome or light-well. 
t.is in white, with panels painted in warm red 
tones, illustrative of the fairy tales of Hansel and 
Gretel and other children’s heroes. 

The Imperial suites of rooms are illustrated by 
Figs. 29 and 30 on the two-page plate. They in- 
clude three rooms—a dining-room, drawing-room, 
and bed-room, with bath and toilet-room adjoining, 
the length being 40 ft., and the width, excluding 
passage-ways, over 10 ft. 

An idea is afforded also by the illustration on 
Fig. 31 on the two-page plate of the cabins de luxe, 
consisting of a parlour and bed-room, with adjoining 
bath, &c. In addition, there are several special state- 
rooms, differing from ordinary cabins in location, 
size, and elegance of furniture, and having a private 
bath-room and toilet-room. 

The decoration of the corridors of the ship is a 
special feature. Here, as throughout the ship, a 
bluish-green is the predominating tone, and there 
are frequent panels with paintings of German town 
life in the same shade. The gangways on the 
principal passenger-decks have double swing-doors, 
the upper parts being of plate-glass and the lower 
of green leather, the whole protected by hammered 
brass:work. The main companion-way to the 
dining-saloon is painted sea-green. 

In connection with the passenger accommoda- 
tion, special mention ought to be made of the very 
large bureaux situated adjacent to the main com- 
panion-way on the upper deck. 

In our next article we shall deal fully with the 
Te and reproduce detail sections to illustrate 
these. 

(To be continued.) 








THE TRADE OF KOREA IN 1902. 

THE position of Korea is attracting considerable 
attention at the present time, not only from a poli- 
tical, but also from a commercial and industrial point 
of view. Its geographical position places it between 
the contending influences of Russia and Japan, both 
of which countries recognise that it forms the key to 
China. Hence the struggle for predominance in the 
peninsula. : 

Although Korea has not accepted Western methods 
of industry and commerce, with all their accompani- 
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ments, with the same alacrity as Jogen, it is evident 
that force of circumstances is compelling it to pursue 
the same course, and already a considerable number of 
rather important developments have taken place. The 
improvement of the means of communication alone 
would have compelled a change of conditions from 
those which existed in the days of its seclusion. The 
Japanese have established a regular service of steam- 
ships to all the most important ports of the country ; 
while, on the other hand, the Trans-Siberian Railway 
has brought the power of Russia and the influences of 
Europe within easy reach. Moreover, railways, tele- 
graphs, and telephones are spreading in Korea itself, 
and these, in themselves, are certain to work many 
important changes. The Koreans do not seem to have 
either the ability or energy of the Japanese or 
Chinese ; and no doubt their previous conditions kept 
them on a lower plane of intellectual development, 
and therefore we cannot expect so much from them as 
has already been accomplished by the Japanese, or is 
likely, in the early future, to be accomplished by the 
Chinese. 

From the last report of His Majesty’s Vice-Consul 
at Chemulpo we learn that, in spite of the wretched 
harvest in Korea in 1901, the returns of foreign trade 
for the year 1902 were the highest on record since the 
opening of the country, with the one exception of the 
previous year. That such should be the case when 
the difficulties engendered by a depreciated currency 
had also to be faced, proves its vitality, and promises 
well for future expansion. 

The total foreign trade amounted to 2,745,346/.— 
imports, 1,382,351/.; exports of goods, 846,034/.; ex- 
ports of gold, 516,961/. The average of the past five 
vears was 2,370,075/., so that the year 1902 had to its 
credit 378,271/. more than the average ; indeed, the 
month of December, 1902, showed a very large volume 
of trade, and more duty collected at Chemulpo than 
ever before. The decrease in the imports arose from 
the fact. that large stocks were carried over from 1901, 
for which there was, at first, no demand in the follow- 
ing year.. Cotton goods, in the importation of which 
British manufacturers are largely interested, were re- 
sponsible for the major part of the decrease. The low 
price of silver and the high rates ruling for the raw 
material undoubtedly affected the demand for British 
cotton goods, The following table, showing the im- 
ports of textile materials during the years 1901 and 1902, 
is significant in some respects :— 


























| 1902. 1901. | Average, 
Articles. | a selina Sa 
ig. | Years, 
Quantity. | Value. |Quantity. | Value. | 1898-1902. 
Cotton goods pieces £ pieces £ £ 
—shirtings, 
grey & white: | 
British $89,730 | 172,515 | 402,156 | 176,892 | 159,763 
Japanese .. 18,926 8,934 19,236 3,933 | 2,328 
Tea-cloths 13,771 4,169 29,798 6,782 4,400 
Drills : | 
British and | 
American 20,045 9,274 34,970 | 16,250 | 9,546 
Japanese .. 2,032 1,036 919 188 | 298 
Turkey-red 
cloths : 
British 6,857 1,873 6,815 1,928 1,934 
Japanese ..| 9,763 1,539 10,274 1,904 1,726 
Lawns and! 
muslins ..| 100,518 | 10,135 95,460 9,750 12,915 
Lenos . 33,602 8,797 38,897 10,296 | 9,062 
Sheetings : } 
British and | 
American | 134,282 | 57,342 189,554 | 80,177 60,164 
Japanese .. 173,907 | 72,008 171,235 | 72,303 52,964 
Cotton reps ../ 21,094 | 9,461 28,412 | 14,598) 7,707 
Japanese piece 
goods ..| 658,462 | 65,407 909,811 | 88,069} 75,405 
Piece. goods, | 
non-Japanese 39,356 8,054 39,699 3,517 8,609 
Yarn: Ib. Ib. 
British and | 
Indian 111,333 3,923 | 120,933 4,193 | 5,641 
Japanese ..| 4,154,533 | 98,933 | 5,028,800 | 119,781 | 105,454 
‘Chinese ~ , ~~ , 4 12 | 4 
Other cottons 23,287 i 33,235 | 42,003 
Total 546,772 613,808 559,919 
Woollen goods) 7,846 | 16,618 8,235 
Miscellaneous) | 
piece goods. . 1,701 1,645 | 1,148 





It shows the important position which Japan is 
taking in the textile industry in the Far East, for now 
she is not only able to supply a great part of her own 
wants, but also to carry on a very important export 
trade. While former political ties bind together Japan 
and Korea to a very considerable extent, the develop- 
ment of manufacturing industry has rendered an out- 
let for Japanese surplus products an economic neces- 


sity. 

Metals were imported to the value of 59,266/., 
machinery to the value of 14,608/., and mining sup- 
plies to the value of 46,659/.. These are not very im- 
portant items, but the Vice-Consul remarks that the 
steady development of the mineral resources of Korea 

ives the prospect of a rapidly-increasing demand. 
‘he use of machinery for agricultural purposes, and 
of sewing-machines, is increasing. With the con- 


tinuation of the work of constructing a railway from 
Seoul to Fusan more railway material is required. 
Korea may, therefore, be said to be offering every 
year a better market for foreign manufactures. 

The Trans-Siberian Railway has brought the country 
nearer to Europe for passenger traffic at least ; and 
the completion of the Seoul-Fusan Railway, which is 
expected in two or three years’ time, cannot but impart 
a strong impetus to foreign trade. The journey from 
Chemulpo to London can now be made in 21 days, and 
it is expected that 44 hours will suffice for the trip 
between Chemulpo or Seoul and Tokio by express. 
The Japanese company which has the control of the 
railway connecting the capital with Chemulpo (com- 
— in 1900) has been absorbed by the Seoul-Fusan 

ilway Company. Thus a railway line running from 
the sea on the west to Fusan in the south belongs to 
a single Japanese company, with a capital of between 
2,500,0002. and 3,000,000/. when fully paid-up. Work 
has been completed for a distance of about 20 miles 
from both termini, and the laying of the track is 
being vigorously continued. A commencement was 
made in the spring of 1902 on the Seoul-Wiju Railway, 
but operations were suspended owing to the rainy 
season. Work was resumed for a short while in 
the autumn, but since then nothing has been done. 
Lack of money is, no doubt, the reason. A Rus- 
sian financier recently made an offer for the right 
to construct the line, but the Korean Government 
refused on the ground that they contemplated the 
completion of the undertaking themselves. From this 
summer a new service of trains from Port Arthur to 
Moscow will be instituted. Twice a week (Tuesdays 
and Saturdays) through trains will leave Port Arthur 
and Dalny for Moscow, and through trains from Mos- 
cow will arrive on Wednesdays and Saturdays. The 
estimated time between Port Arthur and Moscow is 
13 days 2 hours 42 minutes. The trains will 
comprise first and second-class cars and dining-car, 
and the price is most moderate. 

The same difficulties confront British locomotive 
manufacturers in Korea as in Japan. + gw in the 
execution of orders and greater initial cheapness 
enable the United States to carry off the contracts. 
An order for eight new locomotives for the Seoul- 
Fusan Railway pies 2rd was given in 1902 to Ameri- 
can makers, it not being possible for any British firm 
interested in business in Korea to promise delivery 
under eighteen months ; 4000 tons of rails and acces- 
sories for the railway in question reached Korea in the 
end of May. They were 65-lb. and 75-lb. rails of 
British make, supplied by the Barrow Hematite Com- 
pany. Ina general way it maybe said that the gradual 
commercial development of the country presents more 
openings by degrees for British trade as time goes on. 
Briefly, the imports in demand are such as are likely 
to meet the requirements of an agricultural country, 
whose mining resources are being developed to a 
limited extent, and whose railway system is, as yet, 
in its early stages, but is being pushed on as rapidly 
as may be. 








NOTES ON HIGH-SPEED TOOL STEELS.* 
By Henry H. Suptes, of New York. ; 

THE following notes represent officially verified data as 
to the use of high-speed tool steels in the works of the Union 
Pacific Railroad at Omaha, Nebraska, and as such are 
offered as a brief contribution to the subject. -As is now 
well known, these steels are similar in constitution to the 
Mushet air-hardening steel, the principal difference being 
that a much higher temperature is used in the tempering 
process. The steels contain both chromium and tungsten 
im varying proportions, as well as molybdenum. The 
method of treatment consists in heating the tool up to 
about 2000 deg. Fahr., then cooling rapidly down to about 
ee deg. Fahr. in a lead bath, and then slowly in air or 
ime. 

These steels, of which the Taylor-White is the best- 
known and earliest example, are able to maintain a cut- 
ting edge even when operated at speeds producing a red 
heat ; and, in fact, unless such speeds and temperatures 
are maintained, they do not give satisfactory results. 
These tools should be used only for roughing purposes, 
and the t economy resulting from their use appears 
when it is found that the forgings can be made with less 
care as to size, the —— own to finishing dimension 
being made more rapidly and economically in the machin- 
ing processes than in forging. 

mall chips can be turned from car-wheel tyres at lineal 
speeds of 5 ft. to 8 ft. per minute, the weight of metal 
removed being about 8 lb. per hour; this is with ordi- 
nary tool steel. Turnings, such as the turnings from a 
locomotive tyre, are made with high-speed steel at a speed 
of 24 ft. per minute, removing 100 1b. to 120 lb. per hour ; 
while heavy chips are taken at 18 ft. per minute, remov- 
ing 450 lb, per hour. This latter cut was too heavy for 
the powering of the lathe, however, and the rate could 
be maintained for only a short time, but the tool showed 
no signs of distress. 

The accompanying Tables give further interestin 
data from the Union Pacific shops at Omaha, for whic 
the author is indebted to Mr. R. Emerson, secretary of 
the Union Pacitic Railroad Board of Tests, the work 


* Paper read before the Institution of Mechanical En- 








gineers at Leeds, July 28, 1903. 





eon done on a wheel lathe, a planer, and two boring 
mills. a 





APPENDIX. 
TABLE I.—Data of Novo Tool Steel Work. 
Machine tool .. . Lathe. 
Maker .. os 35 a -- Pond. 
Model .. .. 32 in. 
Spindle .. - 20 revolutions per minute. 


Circumference of cone pulleys 
Width of belt .. ns 
Thickness of belt 


238, 344, 454, 553, 67 in. 
eu . 4in. 
Speed of belt, feet per minute 


.. yy in. 
. 735 (smallest pulley used 
in test). 
Condition of belt oe 
Material machined . Soft cast-iron. 


:. Piston-valve bushing, out- 
side for compound cy 


Form machined 


linder. 
Speed ofcut . .. 74 ft. per minute. 
Depth of cut .. «+ 
Feed i . gy in. 


Hardening, &c., of tool :—Air Novo steel, forged at high lemon 
colour, cooled slowly in air, reheated to white heat, till nose of 
tool begins to run, then cooled in steady air blast or in oil, the 
latter giving better results. 

Remarks —Authentic records in shops of Union Pacific Railroad 
at Omaha, Nebraska, United States. 


R. EMERSON, 
Secretary of the Board of Tests and Methods. 
TaBLE II.—Data of Novo Tool Steel Work. 


Machine tool .. Lathe. 

Maker . Pond. 

Model .. .. 82in. 

Spindle .. aa oh > .. 18 revolutions per minute. 
Circumference of cone pulleys .. 23§, 344, 45}, 559, 67 in. 
Width of belt .. x . 4in. 


Thickness of belt... 
Speed of belt, feet per 


Condition of belt 
Material machined 
Form machined 


0 -. Px in. 
minute . 661 (smallest pulley used 
in test). 
.. No. 1 scrap iron. 
.. Piston-road, 4 in. 
Speed of cut .. -. 18 ft. per minute. 
Depth of cut . 7 EY 
Yeed .. - 3 oP «. yg in. 

Hardening, &c., of tool :—Air Novo steel, forged at high lemon 
colour, cooled mag” J in air, reheated to white heat, till nose of 
tool degins to run, then cooled in steady air blast or in oil, the 
latter giving better results, 

Remarks.—Authentic record in shops of Union Pacific Railroad, 
at Omaha, Nebraska, United States, 


R. EMERSON, 
Secretary of the Board of Tests and Methods, 
TaBLE III.—Data of Novo Tool Steel Work. 


Machine tool .. .. Lathe. 
aker -. Pond. 

Model . 274 in. 

ame. ‘ ca las as 204, 904 8 a per minute. 
ircumference of cone pulleys .. * , 39, 48, in, 

Width of belt .. tig . 34 in. - 

Thickness of belt Ee - -» yin. 

Speed of belt, feet per minute - 580 — pulley used 

in test: 

Condition of belt .. New. 

Material machined -» No. 1 scrap iron. 

Form machined .. Crankpin. 

Speed of cut .. .. 26 ft. per minute. 

Depth of cut .. ie ois a ERs 

Feed .. : . sin. 


Hardening, &c., of too] :—Air Novo steel, forged at high lemon 
colour, cooled slowly in air, reheated to white heat, till nose of 
tool begins to run, then cooled in steady air blast or in oil, the 
latter giving better results. 

Remarks.—Authentic record in shops of Union Pacific Railroad, 
at Omaha, Nebraska, United States. 

R. EMERSON, 
Secretary of the Board of Tests and Methods. 


TaBLE 1V.— Data of Air Novo Tool. Steel Performance. 


Machine.. . Vertical boring mill. 

Maker Niles. 

Model " 

Spindle .. ae ae = +» — revolutions per minute. 

Circumference of cone pulleys .. 25, 349, 44}, 54}, 64, 734 in. 

Width of belt .. eS as -. 4in. 

Thickness of belt .. ‘a -» fein, 

Speed of belt, feet per minute . 815 (smallest pulley used 
in test 

Condition of belt . Old overhead belt. 

Material machined .. Tyre steel. 

Form ‘machined .. Locomotive driver tyre. 

Speed ofcut .. -. 40 ft. per minute. 

Depth of cut .. -» Zin. ughing cut. 

Feed... . . din. % = 


Hardening, &c., of tool :—Forged at: high lemon colour, cooled 
slowly in air, reheated to white, almost running heat, then 
cooled in steady air blast or in oil, the latter giving better results. 

Remarks.—Belts would not stand faster s . Roughing cut 
and finishing cut taken at same time, tools on two boring heads. 
Authentic record in shops of Union Pacific Railroad, at Omaha, 
Nebraska, United States. 


R. EMERSON, 
Secretary of the Board of Tests and Methods. 
TaBLE V.—Data of Air Novo Tool Steel Performance. 


Machine.. . Vertical boring mill. 
Maker . Bullard. 

Model .. we 

Spindle .. xs es ss .. — revolutions per minute. 
Circumference of cone pulleys .. 274, 343, 42, 494, 56} in. 
Width of belt .. a = .. 2} in. 

Thickness of belt .. - «. fe in. 

Speed of belt, feet per minute ° 

Condition of belt .. o. .. Good. 

Material machined .. Cast iron. 

Form machined .. Piston-head. 

Speed of cut .. os .. 20 ft. per minute. 
Depth ofcut .. oe ee ii in. 

Feed... an ne so 


Hardening, &c., of tool :—Forged at high lemon colour, cooled 
slowly in air, reheated to white, almost running heat, then cooled 
in steady air blast or in oil, the latter giving better results. 

ReMARKS8.—Above belting on machine. Belt to counter-shaft 
4 in. by ;4 in. This machine was built for electric drive. The 
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variable speed obtained by cone pulleys as above. Instead of 
motor, power is obtained from counter-shaft. Authentic record 
in shops of Union Pacific Railroad at Omaha, Nebraska, United 
States. 


R. EMERSON, 
Secretary of the Board of Tests and Methods. 


TasbLE VI.—Data of Air Novo Tool Steel Performance. 
Machine tool .. ° = ee earns 
mill. 

Maker Px. . Bement Niles. 

Model .. = 

Spindle .. - “e -. — revolutions per minute. 

Electric drive : Motor . Westinghouse direct, 

Horse-power .. . re 

Volts .. F a . 230 

Amperes, highest speed oe 

Motor .. as a . 650-900 revolutions per 
minute. 

Material machined .. . Low-pressure 19-in. cy- 
linder. 


.. Cast iron (very hard), 
. 18 ft. per minute. 


as 
2 
+ sin 


Form machined 
Speed of cut .. 
Depth of cut .. 
Feed .. os oe te ae 
Weight material removed per hour 
Hardening, &c., of tool :—Forged at high lemon colour, cooled 
slowly in air, reheated to white, almost running heat, then cooled 
in steady air blast or in oil, the latter giving better results. 
REMARKS.—Four tools used on boring head. This test was up 
to limit of motor, as controller rheostat gave signs of burnin 
out. Cutting tools remained in perfect shape. Authentic reco: 
in shops of Union Pacific Railroad at Omaha, Nebraska, United 
States. 
R. EMERSON, 
Secretary of the Board of Tests and Methods. 


TABLE VII.—Data of Air Novo T'col Steel Performance. 


Machine tool .. .. Driver lathe. . 
.. Pond Machine Tool Com- 


Maker .. 
pany. 
Model .. 88 in. 
Spindle .. = o .. 1} revolutioas per minute. 
Electric drive, motor . Westinghouse direct. 
Horse-power .. " c+ 
Volts .. os < .. 230 
Amperes, highest speed . 56 
Motor .. es oe . 650-925 revolutions per 
minute. 


-. Driver tyre hardened by 
sliding on sand. 


Material machined 


Form machined " 
Speed of cut .. . 24 ft. per minute. 
Depth of cut .. Zin. 
Te a = af Fs .. gy in. 
Weight material removed per hour 90 Ib. 

Hardening, &c., of tool :—Forged at high lemon colour, cooled 
slowly in air, reheated to white, almost running heat, then cooled 
in steady air blast or in oil, the latter giving better results. 

Remarks.—Limit of machine. Authentic record in shops of 
Union Pacific Railroad, at Omaha, Nebraska, United States. 


R. EMERSON, 
Secretary of the Board of Tests and Methods. 


TaBLe VIII.—Data of Air Novo Tool Steel Performance. 
Machine tool .. ‘3 ae .. Planer. 
Maker es oe .. Pond. 
Model .. .. 30 ft. table. 
Spindle .. a - .. — revolutions per minute. 
Electric drive, motor. . .. Westinghouse direct. 
Horse-power ia -. 0 
Volta .: “4 +a .. 230 
Amperes highest speed . 74 
Motor .. .. 875 revolutionsperminute 


.. No. 1 scrap iron. 
.. Connecting or side rod. 
.. 15 ft. per minute. 
. ax in. 
in. 


Material machined 

Form machined 

Speed of cut 

Depth ofecut .. 

Weight of material removed per 
hour .. es ai jaa «. 247-458 Ib. 

Hardening, &c., of tool :—For, at high lemon colour, cooled 
slowly in air, reheated to white, almost running heat, then 
cooled in steady air blast or in oil, the latter giving better results. 

ReMARK8.—Authentic record in shops of Union Pacific Railroad 
at Omaha, Nebraska, United States. 

R. EMERSON, 
Secretary of the Board of Tests and Methods. 








LAUNCHES AND TRIAL TRIPS. 

Tue s.s, Adelheid, built by the Flensburg Shipbuilding 
Company, Flensburg, for the Flensburger Dampfer-Com- 
pagnie, left the yard of the builders for her official trial 
trip on Saturday, the 18th inst. The trial was satisfac- 
tory, and the vessel p: edonher voyage. The length 
over all is 301 ft., breadth extreme 41 ft. 2 in., and depth 
moulded 21 ft. 3in. The carrying capacity, including 
bunkers, is about 4000 tons dead weight. 





The steel screw steamer Isle of Lewis, built by Messrs. 
the Tyne Iron Shipbuilding Company, Limited, of Wil. 
lington Quay, on the Tyne, for Messrs. Dixon, Robson, 
and Co., of Newcastle, managing owners of the Isles 
Steam Shipping Company, Limited, was taken out to sea 
for her trial run on Monday, the 20th inst. The steamer 
is 323 ft. long, 47 ft. broad, and 25 ft. depth, moulded. 
The propelling machinery has been constructed by 
Messrs. the North-Eastern Marine Engineering Com- 
pany, Limited, at their Wallsend Works, and consists of 
a set of triple-expansion engines, having cylinders 24 in., 
40 in., and 64 in. in diameter by 42 in. stroke, steam being 
supplied by two large steel boilers working at a pressure 
of 160 Ib. to the square inch. A mean speed of 10? knots 
was maintained. 





The new steel screw passenger and cargo steamer New 
Oporto was taken to sea for her trial trip on Tuesday, the 
21st. inst. This vessel has been built by Irvines Ship- 
building and Dry Docks Company, Limited. West 
Hartlepool, to the order of Messrs. Paseeen Withy, and 
Co., Limited, for their coasting service between London 
and North-East ports. A saloon with first-class passenger 
accommodation, bath-rooms, and lavatories, is arranged | 


| Richardsons, Westgarth, and Co., Limited, 





in the fore part of the bridge. The saloon is finished in 
mahogany framing and pilasters with figured oak panels, 
which are relieved with ebonised mouldings, and the 
whole is French polished. <A fine smoke-room is similarly 
fitted on the bridge deck, and is upholstered in Morocco 
skios. _ Large triple-expanaion engines, 4 Messrs. 

artlepool, 
have been supplied. A speed of 12 knots was obtained, 


| the vessel having a full cargo on board. 





Messrs. William Gray and Co., Limited, West Hartle- 
pool, launched on Thursday, the 23rd inst., the side-tank 
steamer Nunima, which they have built to the order of 
Messrs. Trechmann Brothers, West Hartlepool. The 
Nunima is the seventh steamer Messrs. Gray and Co. 
have built for Messrs. Trechmann. Her dimensions are : 
—Length over all, 336 ft.; breadth, 47 ft.; and depth, 
24 ft.10 in. The machinery consists of a first-class set 
of triple-expansion engines and boilers capable of deve- 
loping 1500 horse-power ; the cylinders are 25 in., 40 in., 
and 65 in. in diameter with 42 in. piston stroke, to work 
at a pressure of 160 Ib. per square inch. They were 
ac: tiga at the Central Marine Engine Works of the 

uilders. 





The new P. and O. twin-screw steamer Pera, built by 
Messrs. Workman, Clark, and Co., Limited, Belfast, ran 
her s trials in the Belfast Lough on Thursday, the 
23rd inst. The Pera is a finely-modelled steamer 496 ft. 
in length, with a tonnage of 7600 gross, and a deadweight 
carrying capacity of about 11,000 tons. A considerable 
amount of accommodation has been provided for saloon 
passengers, the state-rooms being ranged on each side of 
the vessel under the bridge deck. The dining saloon is 
a commodious apartment at the fore end of the bridge- 
house, tastefully panelled in two shades of oak, with ceil- 
ing of lincrusta painted white. The propelling machinery 
consists of two sets of triple-expansion engines of the 
latest type, and steel multitubular boilers capable of work- 
ing ata pressure of 185 1b. per square inch, with Howden’s 
system of forced draught. After a successful trial trip and 
cruise the Pera left for London. : 





On Thursday, the 23rd inst., there was launched from 
the yard of Messrs. Earle’s Shipbuilding and Engineering 
Company, Limited, a steel screw steamer, built to the 
order of the Great Central Railway Company for their 
passenger and cargo trade between Grimsby and the 
Continent. The vessel, which was named the City of 
Bradford, is 256 ft. 6 in. by 34 ft. 4in. by 18 ft. 6 in. 
moulded. She has been constructed in accordance with 
the Board of Trade and German emigrant laws, and will 
have accommodation for about 50 first-class ngers in 
the perp. Accommodation will be fitted up for emigrants 
in the ’tween decks forward, and horse-stalling will be 
provided under the bridge-deck. The machinery is being 
constructed by Messrs. Earle’s, and will be of the triple- 
compound type, supplied with steam by two large single- 
ended boilers working at 180 lb. pressure, and fitted with 
Howden’s forced draught. Her gross —- tonnage 
is about 1277, and net about 546 tons. The City of Brad- 
ford is a sister ship to the City of 8, which was 
launched from Earle’s Yard on June 8 for the Great Cen- 
tral Railway Company. 





Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, launched from their Neptune Shipyard, on 
Friday, the 24th inst., a steel screw steamer, which they are 
building to the order of the Deutsche Dampfschifffahrts- 
Gesellschaft ‘‘ Hansa,” of Bremen. ‘The steamer is nearl 
390 ft. in length by 50} ft. beam, and will be fitted wit 
four-crank quadruple expansion engines, balanced on the 
Yarrow, Schlick, and Tweedy system, which, with her 
boilers, are also being built at the Neptune Works. The 
steamer is the nineteenth vessel built or engined at the 
Neptune Works for the ‘‘ Hansa” Company. The vessel 
was named the Ehrenfels. 


Messrs. Cochrane and Sons, Selby, launched on Satur- 
day, the 25th inst., a steel screw herring drifter, the 
principal dimensions ye | 32 ft. by 19 ft. by 9 ft. 
moulded. The vessel will be fitted with compound 
engines having cylinders 11 in. and 22 in. in diameter by 
16 in. stroke, and a boiler 3 ft. 6 in. in diameter by 8 ft. 
long, working at 125 lb. pressure, 2 Messrs. Tindall, 
Earle, and Hutchinson, Limited, Hull. The vessel was 
named the Bloemfontein. 











Tue Avon.—An interesting scheme for improving the 
Avon between Evesham and Stratford is under discus- 
sion by the Worcestershire County Council. It is pro- 
posed to rebuild locks, repair weirs, dredge where neces- 
sary, and carry out other improvements, so as to increase 
the mercantile traffic of the river, and enable pleasure 
boats and steamers to ply. It is suggested that a repre- 
sentative trust should be formed to take over the manage- 
ment of the navigation with power to fix tolls, &c., sub- 
ject to the approval of the Board of Trade. By this 
means, and by Saicaning on the security of the county, it 
is hoped to raise the necessary capital. 





Gas Coa. at LEEps.—Prices of gas coal are gradually 
falling to the level at which they stood before the boom 
which set in a few years since. In 1899 coal was advanced 
1s. 6d. (average) per ton, and in the following year the 
rise was as much as 5s. per ton, making 6s. 6d. in two 
years. A downward tendency set in in 1901. Then there 
was a reduction of 3s. 6d. per ton, followed 7 another 
drop in 1902 of 1s. 6d., and an average of 6d. per ton 
which will be saved on contracts just entered into by 
the Gas Committee of the Leeds City Council makes 
om per 5s. 6d. per ton. The consumption of coal by 
the Leeds City Council is about 320,000 tons annually. 





CATALOGUES. 


Messrs. Jones and Lamson Machine Company, Spring- 
field, Vermont, U.S.A., send from their British office, 
Exchange Buildings, Birmingham; where some of their 
penductions are kept in stock, a copy of their new cata- 
ogue, which deals specially with the Hartness flat turret 
lathe, now so largely adopted. The constructional details 
and possible applications are described very fully and with 
special reference to getting the most out of the tool. 

The Baldwin Locomotive Works, Philadelphia, issue 
their forty-third record of recent construction—a series 
of nicely-printed collotypes of their latest locomotives 
with tables of dimensions in English and French. Those 
on this list are notable mostly for their size ; there is one 
compound with cylinders 18in. and 30 in. in diameter by 
32 in. stroke, with balanced -piston valves. ‘The total 
heating surface is 5366.1 square feet, and the grate area 
58.5 square feet. The total weight of engine alone is 
264,400 lb., and of the engine and tender 395,000 lb. It is 
for the freight service of the Atchison, Topeka, and ‘Santa 
Fé Railway. 

Messrs. Siemens Brothers and Co., Limited, in their 
latest pamphlet, No. 6, deal with the important subject of 
electric omnibuses for which there promises to be a wide 
field of application, taking current by a trolley from over- 
head wires or working independently. We note that the 
former was applied as early as 1882 in the neighbourhood 
of Berlin for experimental pur , and since then one 
or two exhibition systems have been run. The experience 
— has been embodied in a design for a ’bus resem- - 

ling the ordinary horse-drawn vehicle, and fulfilling all 
the requirements. It has seating accommodation for 
13 passengers inside with standing places for six on the 

latform. The weight empty is 3h tons. It has two 
Bs horse-power motors on the rear axle which carries two- 
thirds of theload. The speed is 9 miles per hour, and it 
can negotiate short lengths of 5 per cent. gradients. The 
total cost of such an omnibus is about 590/. : 

Messrs. Robert Warner and Co., 97, Queen Victoria- 
street, London, E.C., have issued a new supplementary 
catalogue embracing pumps, pumping machinery, * wind- 
mills, valves, well-boring tools, and such accessories. 
There are included, tables toassist in readily reckoning 
requiremenis for certain duties, which cannot fail to be of 
general utility. 

Messrs. P. R. Jackson and Co., Limited, steel and 
iron founders, agree millwrights, and electrical en- 
gineers, Salford Rolling Mills, Manchester, send the A 
sections of their new general catalogue: This deals 
almost exclusively with all sorts of gear-wheels, ranging 
from one 27 ft. in diameter, 5}-in. pitch, and 33 tons in 
weight downwards. A complete list is given of the 
worm patterns possessed. A part of this issue is taken 
up with steel castings. 

Ewart and Son, Limited, 346-350, Euston-road, Lon- 
don, N.W., have prepared quite a smart list of their 
copper ventilators, mindful probably that lay clients are 
sometimes attracted by appearances and repelled by the 
severely technical. 

Messrs. W. J. Davies and Sons, Weston-street, London, 
8.E., devote their new price-list to an intelligent appre- 
ciation of the possibilities of emery-wheels and other 
modern abrasives which, along with putty powder, knife 
and other polishes, are made by the ——— 

Messrs. J. H. Heathman and Co., tory-road, 
Parson’s-green, Fulham, London, S.W., illustrate in their 
new circular all the forms of extension-ladders which 
they make, and many of their portable fire-extinction ° 
appliances, 

essrs. H. V. Kramer and Co., Lower Weston, Bath, 
forward a circular describing ball bearings, made after 
two years’ experience of various systems of manufacture 
at their Karlsruhe works. They propose to start works 
in Bath for the manufacture of electric cranes, lift con- 
trollers, electric drills, &c. 

The Cowburn Safety-Valve Company, West Gorton, 
Manchester, in their latest circulars deal with automatic 
restarting injectors, water-lifters and ejectors, exhaust- 
steam ejectors and their pendant dead-weight safety-valve. 

The N. 8. Electric Storage Company, Limited, Horton 
Kirby, Kent, send a new price-list of their batteries. 

The British Thomson- Houston Company, Limited, 
Rugby, issue a further pamphlet to be bound with their 
comer publications. is deals with sewing-machine 
motors, which appear most compact. 7 

The Coheen Manufacturing Company, 18, Billiter- 
street, London, E.C., give, in a book just issued, testi- 
monials to the virtues of their carbonising coating to 
prevent rust and corrosion, and views are given of a 
great variety of interesting engineering works where it 
is adopted. ; ‘ 

Siemens’ Electric Appliances, Limited, 61-62, Watling- 
street, London, E.C., have issued a number of leaflets to 
be added to their catalogue, dealing with lamps, tele- 
phone apparatus, alarm bells, &c. 








LANCASHIRE AND YORKSHIRE RatLway ELEcTRIFICA- 
TION.—The work of laying electric cables on the Liver- 
1 and Southport line has been commenced, and the 
irkdale and Seaforth generating stations are in a forward 
state. 





SuNDERLAND Piers; — Harbour - protecting piers at 
Sunderland are to be formally declared open on the after- 
noon of September 23. The River Wear Commissioners 
have asked the Earl of Durham to perform the ceremony. 
Lord Durham is a member of the Commission, the meet- 
ings of which he has frequently attended. Although the 
south pier is by no means finished, the ——— of the 

reat arms enclosing the harbour entrance, known as 
ker Pier, is completed. At the end of it a fine light- 
house is being erected. 
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ELECTRIC LIGHT PLANT FOR DUTCH TORPEDO-BOATS: 


CONSTRUCTED BY THE ELECTROTECHNISCHE 
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On this page and on page 148 we illustrate a small 
electric lighting plant built by the Naamlooze Ven- 
nootschap Electrotechnishe ndustrie, Slikkerveer, 
Holland, for working the searchlights, and for general 
lighting purposes on board the torpedo-boats of the 
Dutch Navy. The plant is designed to give 65 amperes 
at 80 volts when running at 500 revolutions per minute, 
the engine being supplied with steam at a pressure of 
lb. per square inch. The set complete weighs 
12 ewt. It has been built to give the output above 
mentioned with a very low rise of temperature in the 
dynamo, and with a very large factor of safety in the 
engine details. By directing special attention to the 
matter of reducing weight, and by allowing a larger 
temperature rise in the armature, the makers state 
that they could readily reduce the weight by a quarter 
whilst maintaining the output at the 5.2 kilowatts 
noted above. 

As shown in Figs. 1 and 2, the engine is of the 
single-cylinder doable-sttidg type, and is fitted with a 
balanced slide-valve, driven from an eccentric forged 
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INDUSTRIE (FORMERLY WILLEM SMIT AND CO.), LIKKERVEER, HOLLAND. 
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solid with the crankshaft. This crankshaft is connected 
at one end by a bolted coupling to the armature shaft 
of the dynamo, which, it will be seen, has one bearing 
only. At its other end a centrifugal governor is fitted, 
which regulates the speed of the engine by means of 
a throttle-valve. A section through the valve-chest is 
represented in Fig. 5, and shows clearly the relief 
frame at the back of the slide-valve. The port face is 
shown in Fig. 4, and the valve itself is represented in 
Fig. 6, whilst Fig. 7 shows a section through the cross- 
head and guides. These, it will be seen, are carried by 
a stiff frame bolted to the back columns. The bed- 

late is of bronze, as is the end bearing for the dynamo. 
The latter is of the four-pole type, as shown in Fig. 3, 
whilst Fig. 8 represents the arrangement of the brushes. 
The magnets are compound-wound, the windings being 
adieaial on that the potential at the terminals remains 
constant in spite of the small variations in the engine 
speed permitted by the governor. The crank and 
crosshead bearings are enclosed by removable guards, 
but, as shown in Fig. 9, the glands, both for the piston 

















and for the valve-rod, are always accessible without 
removing any of these guards. Waste oil can be drawn 
off through the drain-cock, shown in front of the engine 
bed-plate. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 22, 1903. 

THE downward tendency in prices continues in crude 
iron, but in finished iron and steel the fluctuations are 
unimportant ; as against a week ago there is more in- 
quiry in a retail way and a slight improvement in sales. 
Advices received to-day from most of the leading 
western and southern iron centres confirm all that has 
been said heretofore concerning the weakness of the 
market and the backwardness of consumers to place 
orders. The general impression continues to be that 
a still lower level will be reached, and that until 
this level is reached it will be unwise to place large 
contracts. Meanwhile the expansion of steel-produc- 
ing capacity continues. The Carnegie Steel Com- 

any have prepared to erect five additional open- 

earth furnaces of 50 tons capacity each in Sharon, Pa. 
This will make seventeen 50-ton furnaces at that point. 
Two large blast-furnaces will be completed in autumn, 
The Tennessee Coal and Iron Company are also increas- 
ing their capacity in Alabama. The tin-plate works 
throughout the country are all overcrowded with 
work, and the usual Midsummer suspension on 
account of hot weather will be restricted to a few 
days. The demand for steel cars is of such urgency 
that the Standard Steel Car Company, of Pittsburgh, 
have increased their capital and will incréase their faci- 
lities fully 50 per cent. The Pittsburgh. Reduction 
Company, manufacturing aluminium at Niagara Falls, 
have increased their capacity 50 per céiit. in order to 
meet urgent demands. The Picards - Magee have 
organised a coke company at Pittsburgh to manufacture 
coke, and at the outset will fill 100 cars daily. The 
United States Steel Corporation will convert their 
sheet mill at Sharon, Pa., into a tinplate mill, makin 
an aggregate of forty hot mills, the largest works o 
its kind in the world. 

During the past ten days contracts for 400,000 tons 
of steel rails have been placed by Western railroad 
corporations at 28 dols. per ton. Other large con- 
tracts will soon be placed. One Western road, with a 
terminus on the Pacific coast has just placed.an order 
for 10,000 tons with a German mill. Improving con- 
ditions have resulted in transactions in steel billets of 
considerable magnitude. Prices have weakened and 
large sales are now underway. No large con- 
tracts have been placed within a few s in 
plate or structural material, but it is unders that 
a very large amount of business is hanging fire. Con- 
tracts for 10,000 tons of pipe, ranging in size from 
4 in. to 8 in., have just been placed, and inquiries are 
in hand for supplies for pipe lines from 10 to 20 miles 
in length. The pipe mills are largely oversold, and 
in exceptional cases companies are not in a position to 
accept orders for this year’s delivery. The entire 
situation is satisfactory, notwithstanding the fact that 
the downward tendency in crude material is marked. 
The southern furnaces have cut prices, but the 
demand has not followed which was anticipated. 
Crop conditions continue to be favourable, and prices 
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for cereals in all of the leading markets are main- 
tained at high figures. All evidences at hand point to 
a heavy export demand, and this fact is having its 
influence upon speculative dealings. The cotton crop 
will be heavy Led upseuheters believe that they will be 
able to maintain prices for the new crop at a higher 
level than last year. Grain speculation has been 
wild and business has been enormous. The total 
crop is put at 688,000,000 bushels, compared to 
670,000,000 bushels last year. In some of the 
minor cereal products quite favourable reports are 
to hand, all of which have a very stimulating effect 
upon the stock markets and indirectly upon the 
industries. What manufacturing interests are now 
awaiting is an adjustment of prices upon a lower 
level as soon as possible. With this accomplished, 
it is confidently believed that much of the withheld 
demand will present itself, and thus turn the hesitancy 
of buyers into anxiety to buy. 








NEW TORPEDO-BOATS FOR THE BRITISH 
NAVY. 


Messrs. Joun I. Toornycrorr anp Co., Limited, of 
Chiswick, have just completed the five first-class torpedo- 
boats Nos. 109 to 113, recently ordered of them by the 
British Admiralty. These boats are 166 ft. long by 17} ft. 
beam, and so are slightly larger than the four similar 
boats built by the company two years ago, being 6 ft. 
longer and 3 in. wider in the beam. The armament con- 
sists, as usual in this class of boat, of three deck torpedo- 
tubes (two forward on the broadside and one aft) and 
three 3-pounder guns similarly dis The propellin 
machinery consists of one set of Thornycroft inclin 
four-cylinder triple-expansion condensing engines driving 
a single screw, and steam is supplied from two Thorny- 
croft-Schulz water-tube boilers 7 the most modern type. 
The working pressure is 220 lb. per square inch, mf the 
specified horse-power 2900. These vessels are the first to 
be tried under the new Admiralty regulations for trials 
of torpedo-boats and torpedo-boat destroyers. These re- 
gulations are interesting as showing how very searchingly 
the Admiralty test such vessels before acceptance from 
thecontractors. There are three specified full-speed trials, 
as indicated in the following table :— 








Nature of Es y n- - 
rial, Preliminary. pag Full Speed. 

Duration Two hours Four hours Four hours 
Minimum mean f Contract Contract Contract 

speed on mea- { speed, less speed, less speed, less 

sured mile 4 knot $ knot } knot 
Minimum mean Contract Contract Contract 

speed on speed, less speed, less speed. 

straight } knot } knot 


On each of these trials six runs are made on the 
measured mile to ascertain the revolutions per knot at 
the specified speed, and on this basis thes during the 
rest of the trial is calculated. If the mean of the six 
runs is less than the minimum indicated above, the trial 
has to be abandoned. The specified load is carried on the 
tirst two trials, but on the third it is modified, 1 ton (or 
in destroyers 4 tons) being added or substracted for 
every one-tenth of a pound that the coal consumption per 
indicated horse-power is greater or less than 2.5 1b. On 
no trial is the maximum indicated horse-power to exceed 
that specified by more than 5 per cent. On these vessels 
the specified load was 42 tons—i.c., more than on the 
30-knot destroyers of nearly thrice their displacement— 
and the speed 25 knots. The results obtained by these 
boats were very satisfactory, as will be seen from the 
subjoined table. In addition to the above, trials of 
12 hours’ duration were carried out on boats Nos. 111, 
112, and 113 at 10, 12, and 8.5 knots respectively, to 
ascertain the most economical speed. A speed of 12 knots 
gave the greatest radius of action, giving 52.36 knots 


Results of Trials of Torpedo-Boats Nos. 109 to 113. 

















Preliminary. Ooal - Full Speed. 
Boat. ee Se oa 
Six One Six Three Six Three 
|Runs., Hour. Runs. _ Hours. Runs. Hours. 
(Speed . .| 24.333) 24.950 | 25.196 | 25.213 | 25.143 25.296 

109 + Revs. ..| 375.8 385.0 | 389.8 | 390.0 | 390.4 | 392.8 
\1.H.-P. 2602; .. | gor | 2740 | 2823 864 
( Speed .. | 24.833) 24.741 | 25.679 | 25.120 | 25.111 | 25.333 

110 { Revs. ..| 379.3/ $77.9 | 393.2 | 384.6 | 386.2 3896 
\ LHP: 233), 3120 | 2889 2949 3069 
{ Speed . .| 25.392 25.301 | 25.168 | (25.321 | 24.991 | 25.436 

111 { Revs. ..| 385.9/ 384-5 | 384.3 || 387.0 | 383.8 | 390.8 
\1.H.-P. | 2681 2508 | 3024 3001 | 2809 © 2922 
Speed ../ 25.028 24.939 | 25.146 25.280 | 24.851 25.311 

112 { Revs. ..| 389.6) 3882 | 390.8 | 302.9 | 384.5 | 392.0 
ee Gi 2088 | 2965 3033 
{ Speed .. |25.065, 25.163 | 25.117 | 24.753") 25.153 | 25.122 

113 { Revs. ..| 385.9 3873 1 3824 | 3927 | 398.0 
\iH.p. "| 2836 2726 | 2952 2901 | 2950 | 017 


* Owing to an oil-pipe becoming displaced on one of the fan 
engines, it was sto part of the time. 


per ton of coal, or a radius of 2200 knots. At 15 knots, 
the knots per ton were 30.64, and the radius of action 


1280 knots, but the coal per indicated horse-power was 
only 1.387 lb. per hour—a rather remarkable result. The 
radius of action at full speed is about 300 knots. The 





‘above-mentioned trials are, of course, in addition to 


steaming trials, stopping and starting trials, gun trials, 
circle trials, trials of auxiliary engines, and minute in- 
spection when the machinery is opened out after trial. 

e trials have been carried out during the winter and 
spring, which have been exceptionally stormy, and thus 
many of them took place in boisterous weather. The 
vessels proved themselves very sea boats, and 
showed that full speed could be maintained in rough 
weather, and they are remarkably free from vibration. 
To obtain fifteen successful full-speed trials, one or two 
had to be abandoned from various causes, but on most 
occasions the machinery gave the greatest satisfaction in 
every way. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market. — Business was done in 
Glasgow on Thursday at 46s. 10d. per ton for Cleveland 
iron 28 days, but neither Scotch nor hematite iron was 
mentioned. The settlement prices were :—Scotch, 52s. 3d. 
per ton; Cleveland, 46s. 9d. ; and Cumberland hematite 
iron, 56s. 9d. per ton. Only a small business was done on 
Friday forenoon, and even in the afternoon. Prices were 
steady. Scotch and hematite iron were both a blank. No 
cash business was done in Cleveland, but the month’s rate 
was 46s. 84d. and 46s. 9d. In the forenoon some 3000 tons 
of Cleveland changed hands. In the afternoon the market 
was steady, but very idle. There were no cash or monthly 
transactions, and the business was limited to 1000 tons of 
Cleveland at 46s. 47 per ton seven days, and the settle- 
ment prices were 52s. 3d., 46s. 9d., and 56s. 6d. per ton. 
The market continued very quiet on Monday fore- 
noon, with prices 14d. per ton under Friday’s close. 
As usual, dealings were restricted to Cleveland iron, 
3000 tons of which were done down to 46s. 84d. cash. 
Scotch iron was idle, but there were buyers at 52s. cash. 
The market was a little firmer in the afternoon, and the 
settlement quotations were :—52s. 3d., 46s. 74d., and 56s. 6d. 
per ton. The market was idle on Tuesday forenoon till 
within a few minutes of the close, when 500 tons of Cleve- 
land warrants changed hands at 46s. 9d. per ton cash. The 
tone for both Cleveland and Scotch iron continued better, 
or, rather, they were steady. The market was a little 
better in the afternoon, and although the expansion of busi- 
ness was not on an extensive scale, prices of Cleveland 
iron were firm at 14d. of advance. The turnover aggre- 
gated 4000 tons, and the settlement prices were :—52s. 3d., 
46s. 9d., and 56s. 6d. per ton. A firmer tone prevailed in 
the forenoon, but the turnover did not exceed 4000 tons, 
and the price of Cleveland advanced to 47s. per ton cash. 
Scotch was a at 52s. per ton cash buyers. The 
tone remained steady i 








in the afternoon, while business was 
rather more active. About 5000 tons of Cleveland, 
realising 47s. per ton, and a considerable quantity 
changed hands at 46s. 6d. three months. The settle- 
ment prices were :—52s. 3d., 47s. and 56s. 6d. The 
uotations for makers’ iron No. 1 were as follow :— 
Hyde, acd Calder, 62s. 6d. per ton; Gartsherrie, 63s.; 
Summerlee, 67s. 6d.; Langloan, 70s. 6d.; Coltness, 
72s. 6d.—all the foregoing were shipped at Glasgow ; Glen- 
og (shipped at Ardrossan), 62s.; Shotts (shipped at 

ith), 66s. 6d.; Carron (shipped at Grangemouth), 67s. 
per ton. The markets during the week have been idle 
and uninteresting. Holders of warrants have been 
steadily supporting the market, although the necessity 
is not an arduous one, as the scarcity of iron in 
Middlesbrough seems as acute as ever, and, there- 
fore, little or no iron is available for storing purposes. 
A steady trade continues to be done with home 
consumers, but otherwise no change in the export 
business is apparent. Local business is still very much 
out of joint. The number of blast-furnaces at work is 
now 78, — 82 a week ago (4 having been damped 
down at Clyde Iron Works for repairs), and 86 at this 
time last year. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia remains very dull, and owing to the scarcity of 
orders lower prices have been accepted, both by makers 
and by dealers. Prices for prompt transactions, for 
Leith, Glasgow, and Liverpool ranged at about 12/. 10s. 
per ton. At Leith there were shipped last week 401 tons of 
the commodity. 

Finished Iron and Steel.—Inactivity has of late been 
rather pronounced in the finished iron and steel trades. 
The trade for manufactured iron and steel remains gene- 
rally dull, and in home centres the well-sustained com- 
— of German and Belgian makers is most acutely 
e 


felt. Billets of steel are being imported into this country 


in considerable quantities from Germany and Belgium ; 
in some cases the steel has been imported on unusual] 
cheap terms. In the finished iron department, the finis 
of the much-talked of combine has allowed the proprietors 
of the individual works to get free scope, and they are 
now free to push business. 


Clyde Shipbuilding Contracts.—Messrs. William Hamil- 
ton and Co., Port Glasgow, have contracted to build a 
four-masted eating mip of large carrying capacity for 
German owners. This vessel is almost an exact dupli- 
cate of one that was contracted for a few weeks ago by 
Messrs. Hamilton and Son for the same owners, and 
will be fitted with the most modern appliances for the 
rapid loading and discharging of cargo. 

Highland and Agricultural Society of Scotland.—This 
society has just held in Dumfries (in rotation) a very 
successful show, the weather, except the first day, being 
everything that could be desired. The implement-makers 
and dealers in agricultural machinery did a very satisfac- 
tory amount of business. No prizes are given by the 
society to the exhibitors, but in special cases machines 
and implements ure selected for trial. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the weekly 
market here was well attended, and quotations, so far as 
Cleveland iron was concerned, were strong, but there was 
not a great deal doing. The poor shipments for July did 
not appear to have any detrimental influence on the 
market, and traders, as a rule, predicted an early im- 
provement in exports. Early in the day 463. 9d. was the 
f.o.b. quotation for No. 3 g.m.b. Cleveland pig iron, but 
later 46s. 104d. became the price, and at the close few 
sellers would entertain offers below the latter 7. 
No. 1 was obtainable at 48s. 6d., and it must be considered 
cheap, seeing that the usual difference between that 
quality and No. 3 is a couple of shillings to half-a-crown. 
No. 4 foundry was reported scarce, and was fully 46s. 6d. 
The lower qualities were s' y- Grey forge was 
45s. 3d.; mottled, 44s. 9d.; and white, 44s. 3d. The 
demand for East Coast hematite pig was only very 
moderate, and the outlook for the future was discourag- 
ing. Nos. 1, 2, and 3 were offered rather freely at 
56s. 3d. for early delivery, but buyers were very back- 
ward. No. 1 was 56s. to 56s. 9d., and No. 4 forge 
53s. Spanish ore was dull with prices tending down- 
wards. Rubio of 50 per cent. quality was quoted by 
most sellers at 15s. 74d. ex-ship Tees, but purchasers 
hesitated to pay that price, and in some cases 15s. 6d. 
was named. ‘To-day there was practically no change in 
the market. 

Manufactured Iron and Steel.— Unsatisfactory accounts 
are given of most branches of the manufactured iron and 
steel trades. New orders are scarce, and several firms 
are only indifferently employed. Very few contracts for 
shipbuilding material are in the market. Rail makers, 
however, continue well employed, and inquiries in this 
branch are pretty good. Excepting where makers come 
into — with foreign producers the syndicate 
price is adhered to. The following are the market rates: 
—Common iron bars, 6/. 10s.; best bars, 6/. 15s.; iron ship- 

lates, 62. 15s.; iron ship angles, 6/. 7s. 6d.; sheets (singles), 
Bh: sheets (doubles), 8/. 10s.; steel ship-plates, 5/. 15s.; 
steel ship-angles, 5/. 10s.; steel boiler-plates, 7/. 5s.; and 
heavy steel rails, 5/. 10s.—all ay, r cent. discount ex- 
cept rails which are net at works. The average net selling 
price of rails, plates, bars, and angles for the two months 
ending June 30 last has been certified by the accountant to 
the Board of Arbitration at 6. 4s. 11d. against 6/. 3s. 4d. 
for the previous two months, and in accordance with 
sliding-scale arrangements wages for August and Septem- 
‘ber _— be the same as prevailed during the preceding two 
months. 


Normanby Iron Works.—The report of the directors of 
the Normanby Iron Works Company, Middlesbrough, 
for the year ended June 30 last, shows a profit of 6230/., 
added to which transfer fees of 13/7. made a total of 
62431. From this is deducted interest on debenture stock, 
interest on loans, and directors’ and trustees’ remunera- 
tion, leaving 2315/., which, with a balance of 66/. from last 
year, makes an available balance of 23817. The directors 
recommend the transfer of 17002. to the depreciation fund, 
and the writing off of 431/. for formation expenses, leav- 
ing to be carried forward 250/. The directors report that 
the result of the year’s working shows some improvement 
on the previous year, but they regret that it does not 
allow of the payment of any dividend. Mr. Arthur 
Francis Pease, retiring director, and Messrs. Jones, 
Crewdson, and Youatt, retiring auditors, offer themselves 
for re-election. 


Cleveland Miners’ Wages.—This week a meeting has 
been held at the mineowner’s offices, Middlesbrough, 
between the mineowners’ and workmen’s representatives. 
On July 6 the owners intimated that the best offer they 
could make was to leave wages unaltered during the cur- 
rent quarter. This offer has been made known generally 
to the men in the district, and it was thought that better 
terms might arrived at. Taking into consideration 
the prospects of trade, however, the owners now declared 
that they could not offer any better conditions, except 
that they expressed a willingness toadd .15 of 1 per cent. 
to their proposal at the previous meeting. 








_ An Encinekrine Pronger IN THE States.—The death 
is announced at Chicago, on ee A 13, at the age of 
eighty-seven years, of Thomas Chalmers, one of the 
founders of the firm of Fraser and Chalmers, one of the 
largest producers of mining machinery. He was born 
near Dundee on June 14, 1816, was apprenticed to a 
machinery firm in Dundee in 1830, and went to the States 
in 1843, settling first at farming, but in the year following 
he took up engineering in Chicago in a machine-sho 

owned by a Mr. Nickerson, and while in the latter's 
employ he put in the first steam-heating apparatus in 
Chicago, that of the old Dearborn School. Later he 
entered the employ of the late P. W. Gates, and for 
nearly a years the two were associated in business. 
He built Chicago's first water works, a single pump at 
the foot of the river; and during his early career as a 
machinery manufacturer he was the largest builder of saw- 
mill machinery in the Uni States. In 1855, with 
others he formed the firm of Gates, Warner, Chalmers, 
and Fraser, which was succeeded in 1857 by the Eagle 
Works Manufacturing Company. In the winter of 
1871-72 this corporation was dissolved, and with others 
Mr. Fraser and Mr. Chalmers formed the firm of Fraser 
and Chalmers. Two years ago this company, with three 
others, was merged into the Allis-Chalmers Company, 
and Mr. Chalmers, Sen., withdrew from active participa- 
tion in its management, but his son is the chairman of 





the executive committee. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Chamber of Commerce.—At the Montreal Con- 
gress of Chambers of Commerce, Sheffield will be repre- 
sen by its president, Mr. W. F. Beardshaw ; Messrs. 
H.-H. Spedford and J. Dixon, vice-presidents; and 
Messrs. W. Chesterman, H. P. Marsh, T. W. Ward, and 
John Hibbard. 


Iron and Steel.—Business is not very active at present, 
but in some cases manufacturers have sufficient orders on 
hand to keep them employed for the next two months. 
Prices do not vary, though the tendency of the market is 
decidedly stronger. A fair trade is being done with the 
home markets, and there are signs of improvement in 
the export branches. Business, however, is chiefly con- 
fined to orders for immediate delivery, and consumers 
are living to a great extent from hand to mouth. 


South Yorkshire Coal.—The present condition of the 
coal trade of the district is far from satisfactory. Values 
generally are on the decline and the output is consider- 
ably reduced. In many of the local collieries men are 
being discharged, and those who remain are working re- 
duced hours. House coal is with difficulty disposed of, 
and stocks are accumulating. The export demand for 
steam fuel is below the average, though prices are well 
maintained. Gas contracts are still being made at 6d., 
and in some cases 7d., below last year’s rates. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has shown scarcely any 
change, the tone ‘of business having remained generally 
firm. The best large steam coal has made 15s, 3d. to 
15s. 6d. per ton, while secondary qualities have brought 
13s. 6d. to 14s. 6d. per ton. Household coal has shown 
little change ; No. 3 Rhondda large has made 14s. 6d. per 
ton. Foundry coke has been quoted at 20s. to 20s. 6d. 
per ton, and furnace ditto at 17s. 6d. to 18s. 6d. per ton. 
As regards iron ore, Rubio has made 14s. 6d. to 14s, 9d. 
per ton; Tafna, 15s..3d. to 15s. 6d. per ton ; and Almeria, 
14s. 9d. per ton—freight charges included. 


The Swansea Valley.—The tinplate trade has slightly 
improved. There has been a normal output of steel 
ingots at Upper Forest ; and at Landore, Pontardawe, 
and Cwmfelin the production of bars has been satisfac- 
tory. The collieries in the lower districts have been 
working 34 days per week. 

Water Supply of Llanelly.—On Saturday, Mr. W. 
Wilkins, chairman Of the Llanelly Borough Council, 
formally opened a new reservoir which the Council has 
constructed in the upper part of the Lliedi Valley. The 
new reservoir has a storage capacity of 200,000,000 gallons, 
and it practically doubles the storage resources of the 
Cotncil. Mr. Barnes (London), and Mr. G. Watkeys, 
borough surveyor, were the engineers concerned. Mr. 
L. P. Nott was the contractor. 

Doulais.—Some important improvements are expected 
to be shortly made in the Bessemer furnace department 
of the Goat Mill. If these improvements are carried out, 
the management will be enabled to produce between 4000 
and 5000 tons of rails weekly. 


The Severn Tunnel.—The Great Western Railway Com- 
pany is about toadopt electrical automatic signalling in 
the Severn Tunnel, which is 4 miles 600 yards in length. 
Under the new system the tunnel will divided into 
sections, each 1200 yards long. By this means the neces- 
sity for signalmen in the tunnel will be obviated. 








Furness, Wituy, AND Co., Limrrep.—The twelfth 
annual meeting of this sonueey was held at West 
Hartlepool on Sobentee. The directors reported :—‘‘ The 
shipyard has been fully employed, and at the present time 
there is a fair amount of work in hand. In the ship- 
repairing department there has been a considerable 
increase of business, although the margin of profit has 
been small. More has been paid in wages during the past 
twelve months than has ever been paid in any previous 
year in the history of the company. The addition of the 
graving dock at our Middleton shipyard and the provision 
of such facilities as enable us to undertake repairing work 
of the most extensive nature and of every class, have 
resulted in the ag obtaining considerable orders 
from both shipowners and underwriters.” Sir C. Furness, 
M.P., who presided at the meeting, stated that negotia- 
tions were tee og fi for amalgamation with the Tyne 
Shipping Company, the Tees Union Shipping Company, 
and the Free Trade Wharf. 





Motor or CyrcLE RoutE Maps.—Now that August is 
near the cycle or motor-car tourist is either abroad in the 
land or puzzling over routes which he means to take, 
and to such we commend several map-books just issued by 
Messrs. Gall and Inglis, 25, Paternoster-square, London, 
and Edinburgh, in the confidence that reference to them 
will insure satisfaction. These are issued bound in cloth 
at 1s. One gives contour road maps of every route south- 
wards from London for 20 miles, 1350 miles of road are 
described and contoured, plans of Croydon, Kingston, and 
Richmond aid the cyclist in choosing the way through 
these towns ; and there are 14 maps, 150 contour plans, 18 
illustrations, and an index to over 400 places near Lon- 
don. For other favourite rides—to Exeter, to Liverpool, 
and Manchester, and north from Warrington into Glasgow 
or Edinburgh, &c.—the firm have issued strip route maps 
bound in cloth. Each book may go in a vest pocket, so 
that they are at once convenient in size, in arrangement, 
and in the routes dealt with. 





MISCELLANEA. 


THE construction of the first section of the Baghdad 
Railway—from Konia to Eregli—was begun this week. 


Professor J. A. Ewing has been appointed a member 
of the Explosives Committee in the place of the late Sir 
W. C. Roberts-Austen. 


The traffic receipts on the Manchester Ship Canal for 
the past six months—186,630/.—are 23,025/. greater than 
in the corresponding half of 1902. 


The Hamburg-American line have that their 
various Atlantic, &c., steamers will call at the Prince of 
Wales Pier, Dover, from the beginning of the year. 


Two Russian first-class battleships have been com- 
menced in the Black Sea, and it is considered probable 
that two more will be laid down at an early date in the 
Baltic. 

The London County Council have decided to defer new 
works involving capital expenditure, including the re- 
building of Lambeth Bridge. The strong feeling against 
municipal loans in the City is doubtless the explanation. 


The Master Mechanics’ Association, of Boston, have b 
means of revolution counters found that the average wor 
of shunting locomotives on both passenger and freight 
stations does not reach 4 miles per hour, while the usual 
practice is to count it in ton-mileage statistics at 6 miles. 


In ten years there have been built in the States, of 
steel steam merchant steamers, 1,151,952 gross tons, of 
which 681,494 tons were built on the Great Lakes and 
Western rivers, 433,643 tons on the Atlantic seaboard, 
and 36,815 tons on the Pacific coast. The year ended 
June 30, 1902, showed the largest output—270,739 tons. 


_ The Admiralty have given out orders for the construc- 
tion of four additional ‘‘scouts” to Messrs. Vickers, Sons, 
and Maxim, Limited, Barrow ; Laird Brothers, Limited, 
Birkenhead ; Sir W. G. Armstrong, Whitworth, and Co., 
Limited, Newcastle; and the Fairfield Shipbuilding 


Company, Limited, Glasgow. They will be of the same be 


type as the four ‘‘scouts” already in progress of construc- 


tion at these yards. 


The council of the Society of Arts attended at Marl- 
borough House on Monday, the 27th inst., when H.R.H. 
the Prince of Wales, as President of the Society, pre- 
sented the Society’s Albert Medal to Sir Charles Augustus 
Hartley, K.C.M.G., ‘‘in ition of his services, ex- 
tending over 40 years, as engineer to the International 
Commission of the Danube, which have resulted in the 
opening-up of that river to the ships of all nations.” 


_In gun trials conducted by the Chilian Naval Commis- 
sion, Messrs. Vickers Sons and Maxim, Limited, have 
established a record in power for their 74-in. naval or 
coast defence guns. One of these guns made for the new 
Chilian battleship Libertad, at the company’s Sheffield 
works, develo with its 200 lb. projectile a muzzle 
velocity of 3003 ft. per second with a pressure of 184 tons 


per square inch, showing a muzzle energy of 12,570 foot- | 


tons. 


The 11 a.m. Pullman express from Victoria to Brighton 
completed the 51 miles on Sunday last in slightly over 
49 minutes. From the top of the 1 in 56 incline to 
Grosvenor-road Bridge over the Thames, the 50 miles 
was covered in 46 minutes 11 seconds. On astraight run 
near Hayward’s Heath the speed of 90 miles per hour was 
reached. There were several checks on the return run; 
but the time was 504 minutes. The load was three 
Pullmans and two brake vans, 125 to 130 tons. 


Some satisfactory “experiments have been made on 
board the French cruiser Sully in the combined use of 

troleum and coal as fuel. The Sully is fitted with 

lleville boilers. Her engines are built to develop 
20,500 horse-power. The French cruiser Dupleix, whose 
engines are 17,000 horse-power, made a trial, recently of 
six hours’ duration with her engines developing 3921 horse- 

wer, the fires being ligh only under 11 of her 24 

lleville boilers. Her coal consumption was 11.88 Ib. 
per square foot of grate per hour. Her speed was 
13.5 knots. 


An important pronouncement in connection with pro- 
cedure at Board of Trade inquiries as to railway acci- 
dents has been made by the inspector for the Board— 
Major Druitt, R.A. The Board of Trade, he said, would 
never allow evidence given at these inquiries to be u 
in any way in connection with actions at law. Reports 
would not be issued until legal proceedings had been con- 
cluded. Such inquiries were held to discover the cause 
of the accident, and must be private in the interests of 
everyone concerned. Even _— for interested parties 
would not be allowed to attend. 


In view of the widely entertained opinion that Great 
Britain is behind its principal competitors in the acquisi- 
tion of scientific knowledge and application of improved 
methods to the organisation of indenter, a meeting of 
members of Parliament from both sides of the House, 
held under the —— of Mr. Haldane, has taken 
upon itself the duty of directing the attention of the 
country and Parliament to this matter, and finding a 
remedy. It is the intention of the preliminary committee 
formed to place themselves in communication with the 
chambers of commerce and leading members of the busi- 
ness community, with a view to early and effective action. 


Vice-Admiral Sir Robert H. Harris, K.C.B., K.C.M.G., 
has been appointed President of the Royal Naval College, 
Greenwich, in succession to Admiral Sir Robert H. M. 
Molyneux, G.C.B. Vice-Admiral Sir Robert H. Harris 
will be remembered as having been Commander-in-Chief 
of the naval forces on the Cape of Good Hope Station 
during the war with the Boers. He was made K.C.B. 





for his services. Before his services on the Cape Station 
he had been, as a Rear-Admiral, the second in command 
of the Mediterranean Fleet, and in that capacity repre- 
sented Great Britain in the Council of Admi from 
February, 1897, to February, 1898, engaged in the pacifi- 
cation of Crete. For these services he was made K.C.MG. 


In the Danish Budget of the present year a vote has 
been granted to the Association of Royal Danish Engi- 
gineers, so that in the Government Testing Laboratory a 
series of investigations may be made of different wood 
preservatives, in order to determine their relative power 
to protect wood — decay and fungus. The investi- 
gation is to be made by treating a great number of posts 
with the different Farrage and then burying them 
where for a considerable number of years the effect of 
the preservatives may be controlled. The Committee 
appointed by the Association of Royal Danish Engineers 
to conduct the investigations request manufacturers and 
dealers to communicate with Mr. Irminger, manager of 
the Eastern Gas Works, Copenhagen, as to preservatives. 
they wish tested. 


In the annual ny of the water engineer to the city 
of Liverpool, Mr. . — Parry, there are several-points 
of general interest. The total supply for 1902 was 
17,572 million gallons—31.739 gallons per head of the 

pulation per day. This is distributed as: follows :— 

or domestic use and leakage on all pipes, 18 536; for 
trade purposes by meter, 7.822; for ships by meter, 
0.578; for workhouses and industrial schools, by meter, 
0.672 per cent. ; for extinguishing fires, .020 (there was no 
serious fire during the year) ; for water for condensing at 
the pumping stations, 0.87; for miscellaneous purposes, 
by assessment, 1.825; for public purposes, sewers, &c., 
1.827 ; salt-water supplied for trade and public purposes, 
0.372. Twenty per cent. of the visits of inspection re- 
sulted in the discovery of leakages, &c. The difference 
between the maximum and minimum week-day supply is 
only 9 per cent., but the Sunday demand is little more 
than half. A diagram showing hourly fluctuations 
indicates that the moment of maximum demand is 
tween 10 a.m. and 11 a.m, in summer, but in winter 
this maximum is maintained almost throughout the day, 
— 5 p.m. There is then a steady decrease until 2 a.m. 
or 3 a.m. . 


Mr. Arnold Forster has informed Mr. Yerburgh that 
the battleships for the current year, 1903-4, will be com- 
menced at an early date, and will be built by contract. 
The ships which it is expected will be laid down in the 
dockyards will belong to a later programme. In thesame 
connection the Secretary to the Admiralty says :—‘‘ Both 
the battleships of the 1902-3 nig igor have been laid 
down, the Hindustan on October 25, 1902, and the New 
Zealand on February 9, 1903. It is anticipated that the 
battleships of the 1903-4 programme will also be laid down 
well before ‘the conclusion of. the financial year.- The 
average time that has elapsed in recent years between the 
date of the announcemeet of the naval programme to Par- 
liament and the laying down of any of the battleships 
comprised in that p me has been about ten months ; 
but, as I have sta’ on other — the Board of 
Admiralty consider it is not desirable that these long 
intervals should continue to occur; and it is their desire 
to return to the system under which the laying down of 
vessels proposed in any year shall follow closely upon 
Parliamentary sanction being received. If the hon. 
member will refer to the dates on which vessels have been 
laid down during the past three years, and those on which 
it is proposed to lay down vessels now sanctioned or in 
contemplation, he will observe that great progress has. 
already been made in the direction described.” 


The i poe in the shipping trade has not been 
equalled for two decades, cower Seg the steamship 
circular of Messrs. H. E. Moss and Co., Liverpool. On 
previous occasions, if freights were very bad one way, 
they were generally good on the return voyage, but at 
present they are unremunerative in every direction, and 
on most voyages result in serious loss to the owners. Un- » 
less something exceptional ha Pa such as another war, 
which, fortunately, is not at likely, or the opening up 
of China, or the commercial bce a of South Africa, 
which may take years to come about, we cannot, con- 
tinues Messrs. Muss, see much prospect of any marked 
improvement in shipping for some time. The only thin 
which will restore the equilibrium between supply an 
demand is the cessation of orders for new acti. of the 


sed | tramp description, and the demolition of a very large 


number of obsolete steamers, which, whilst they are in- 
capable of earning money for their owners, are generally 
a source of weakness to the freight market. Many 
builders being short of work secured a great number of 
contracts in March and April last, by anticipating the 
reduction of wages and dispensing with any question of 
profit. These orders were taken at 10 per cent. below 
prices obtained last year, and 25 per cent. less as com- 
a with two years ago, and, for the time being, are 

eeping many of the yards partly occupied. New c 
steamers of from 6000 to 7000 tons deadweight can 
built to day at about 6/. per ton, compared with 8/. two 
years ago. There cannot be any immediate reduction, 
unless builders think fit to take orders at a loss. The 
demand for second-hand tonnage has been very limited, 
but a certain number of steamers have been sold lately, 
the prices realised having been from 25 per cent. to 35 per 
cent. below those of 1900. 








Coa In GrRMANY.—The movement of coal by railway 
from the principal German coal-producing districts—the 
Ruhr, the Sarre, and Silesia—in the first half of this year 
was 37,401,070 tons, as compared with 33,990,990 tons in 
the corresponding period of 1902, showing an increase of 
3,410, 080 tons, or as nearly as possible 10 per cent. 








[JuLy 31, 1903. 


ENGINEERING. 


152 





AMTIOT 
Pw aoe 8 x4 


? 6 see. ae FK ize FR SOE NR Ae a a a ee eee) 
a OX eas w/e a state 30,28 

















SASS 
ome — = 


inven \ K N 











“VY VNOIL93S 
‘g'Oag 


“@aAnoita3s 




















*2°D NOII3S 





‘dd AU NUId 


UTTYOY GIUIUPD MOP 4) Ol 924A G=: 3105) 












































en nn nn nn nen nnn enn nnn == 0 008 - - 

— ee a ee 0 .£86---—-—---- 94 ------— 0 96b---=== 
+ + + ++ ro ~ 

on + ++; + it Siz 
4NaLS 9NIIVE 
Ik 008 4740 

6 S 977 wiwi 

. 9MIMACOTS JO NWId JTVH d0L NO fiVid 41VH 
= | 








| © : a 
a\\* 














\ 


ie 











aS reese |? 




















<i ef 











NOILWAZ 19 





2090) 4S OM HF FT 
j 


(‘681 ebvg aes ‘woudiwosag 4107) 


“AD.LSNINISAM “UHANIONA “d'0'H 


AVMTIVY NVGHO ANV UAACNATIVO 


‘AQUVA AUTOM NHOC 


‘ 





us 
‘HOMCIXHA AUYUUAA 


Oe 6 & a 





t 





DBs Metia 

¢@ 

4 >. 

LSsecrry 
’” 


TONNOO 














ENGINEERING, Jury 31, 1903. 





Ta a 


VIEWS IN PUBLIC SALOONS AND IMPERIAL SUITES OFFE 


CONSTRUCTED BY THE STETTINER MASCHINEyp, 








Fic. 24. Tse Writine Room. 











Fic. 28. Tus VERS#Y ov 1y 


ee es 




















————————— 


IFRHE NORTH GERMAN LLOYD T.-S.S. “KAISER WILHELM II.” 


NENB: (TIEN-GESELLSCHAFT “VULCAN,” BREDOW, STETTIN. 














Fic. 29. Drntnc-Room or AN IMPERIAL SUITE. 








Fic. 30. Brproom or AN Imperiau SUITE. 








TERANBE OF THp 


S ee | = 
SMOKERS’ Cars, Fic. 31. Casin ve Luxe. 


—— kk: 














2 ——— lO Se —~ ae |e Seaewaee es S as Vea! aes Ve & 


a 
t! 
P 
a 
t 
t 
a 
t 


‘ Oo 8° Pe BA WOR A &@ 4A 4A 















JuLy 31, 1903.] 





ENGINEERING. 


153 








AGENTS FOR “ENGINEERING.” 


Avsrria, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

Capg Town: Gordon and Gotch. 

EpINBURGH : John Menzies and Co., 12, Hanover-street. 

Francg, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; E. M. Terquem, 31>is, Boulevard Haussinan. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

GerMany, Berlin: Messrs. A. Asher and Co., 13, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Co. (for 
Advertisements). 
totesig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Inp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any cee office. 

LivERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Dean: 


te. 
Norway, Christiania : Cammermeyers, “Boghandel, Carl Johans | . 


Gade, 41 and 43. 
New SoutrH Watgs, Sydney: Turner and Henderson, 16 and 18, 

Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTA), Brisbane : Gordon and Gotch. 
(NortH), Townsville : T. Willmett and Co. 

RotrerDaM : H. A. Kramer and Son. 
SoutH AustTRALiA, Adelaide : W. C. Rigby. 
UniTep States, New York: W. H. Wiley, 48, East 19th-street. 

Chicago : H. V. Holmes, 957-958, Monadnock Block. 
Victoria, Melbourne : Melville, Mullen, and Slade, 261/264, Collins- 
street. Gordon and Gotch, Limited, Queen-street. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
Johnson, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, Londén, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wiley, 43, East 19th-street, New York, 
and Mr. H. V. Holmes, 957-958, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin (foreign) paper edition, 1/. 16s. Od. ; for thick (ordinary) 

per edition, 2/. 0s. 6d.; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. : 

NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 

requested to apply to Mr. H. V. Holmes, 957-958, Monadnock 
ae from whom all particulars and prices can be 
obtain 





_ ADVERTISEMENTS. _ 
- The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on ap lication. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisenients intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
post free for twelve months at the following rates, payable in 








advance :— 
For the United Kingdom .... ata Se 
», all places abroad :— 
Thin paper copies .......... £1 16 0 
Thick alle SAR ae £2 0 6 


All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union of London and Smiths Bank, 
Limited, Charing Cross Branch.” Post Office Orders should be 
made payable at Bedford-street, Strand, W.C. 

When Foreign Subscriptions are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to the 
Publisher, together with the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 35 
and 36, Bedford Street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the, fact that the above is our SOLE Address, and 
that‘no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles. 


TELEGRAPHIC ADDRESS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3663 GERRARD. 





CONTENTS. 


PAGE || 
Cantilever Bridge at Connel | 
Ferry (Jllustrated) ...... 189 
Condensing Plant for Cen- 
tral Electric Stations (J1- 
lustrated) 
Who is a “ Workman ”?.... 143 
T.-8.8. “ Kaiser Wilhelm II.” 
(Illustrated) ............ 
The Trade of Korea in 1902 145, 


SONI 5.6.5 0 sci vicss ceeds 5 
Russian Iron Trade ........ 
Juries in Accident Cases .. 156 
The Institution of Mechani- 

cal Engineers. . SEES 

tes 





s 146 
Launches and Trial Trips .. 147 
Catal 147 





DE ison tcasece teat 
Electric Light Plant for i ear ee 15 
Dutch Torpedo-Boats (J1- | The Fiscal Question........ 159 
Saath. a eee Te 149 ‘‘ Elevated Railways”...... 159 
Notes from the United | Lord Ravensworth ........ 
ae ee Cape Government Railways 160 


149 

New Torpedo-Boats for the The Cost of Street Lighting 160 
British Nav 150 Industrial Notes 161 

50 A New Form of Friction 
| Clutch ([dlustrated)...... 163 
_the Northern Counties .. 150 | The Diesel Engine (Zilus.).. 165 

Notes from South Yorkshire 151 || ENGINEERING Patent Record 
Notes from the South-West 151!! (JUustrated) ............ 168 


With @ Two-Page Engraving of THE NORTH GERMAN 
LLOYD T.-S.S. “KAISER WILHELM I1.” 





1| water turbine. 
3|ing engine, the other great discovery in steam- 


56| out any expectation of economising steam. 
58| the fact that for many years no rational explana- 
g| tion of the economy of the compound engine was 





TRACTION and TRANSMISSION. 
(Published on the first Tuesday in each month.) 
PART XXIX. READY TUESDAY, AUGUST 4. 

Price 2s., net; Post FREs, 2s, 4d. 


Published at the offices of ENGINEERING, 35 and 36, Bedford-street, 
Strand, London, W.C. 


CONTENTS OF PART XXIX. 

PAGE| PAGE 
The Paths of Progress ............ 225 | Rapid Transit in Paris. By Daniel 
The Westinghouse Works, Man- || Bellet: 1. Systems & Concessions 255 
chester. By G. R. Dunell (Plates || The Central London Railway. By 
XLVIII. to LXI., and Ilustra- || H. T; Parshall, E. Parry, and W. 

232 | Casson (Plates LXIL to UXVIL., 

' oe a 


tions in Text) 
and Illustrations in Text .... 


A Synopsis oF ConTents oF VOLS. I. To VII. CAN BB HAD GRATIS 
ON APPLICATION TO THE PUBLISHER. 





Reapine Cases. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 


NOTICES OF MEETINGS. 


NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
Enaingers.—Annual general meeting in the Wood Memorial 
Hall, Newcastle -upon-Tyne, at two o’clock, on Saturday, 
August 1. The following papers will be open for discussion :-- 
‘‘Working Coal under the River Hunter, the Pacific Ocean and 
its Tidal Waters, near Newcastle, in the State of New South 
Wales,” by Mr. A. A. Atkinson. [Trans. Inst. M.E., vol. xxiii., 
page 622). ‘‘ Undersea Coal of the Northumberland Coast,” by 
Mr. T. E. Forster (Trans. Inst. M.E., vol. xxiv., page 421). 
“Working a Thick Coal-Seam in Bengal, India,” by Mr. Thomas 
Adamson [Trans. Inst. M.E., vol. xxv., page 10]. ‘‘ The Coal- 
Field of Northern Belgium,” by Mr. Emile Harzé (Trans. Inst. 
M.E., vol. xxiii., page 668). ‘Boring in Japan,” by Mr. F. J. 
Norman [Trans. Inst. M.E., vol. xxiii., page 685]. ‘‘Some of 
the Considerations affecting the Choice of Pumping Machinery,” 
by Messrs. A. Meysey-Thompson and H. Lupton [Trans. Inst. 
M.E., vol. xxiv., e 276). ‘The Riedler Pump,” by Mr. H. 
D. D. Barman [Trans. Inst. M.E., vol. xxv., page 238]. 
Utilisation of Exhaust Steam by the Combined Application of 
Steam Accummulators and Condensing Turbines,” by Professor 
A. Rateau [Trans. Inst. M.E., vol. xxiv., page 822]. The fol- 
lowing papers will be read or taken as read :—‘‘The Rock-Slide 
of Frank, Alberta Territory, Canada,” by Mr. W. M. Brewer. 
‘“‘An Improved Forced Method of Treatment of Low-Grade 
Copper Ores,” by Mr. J.J. Muir. ‘“ Well-Sinking in the Punjab,” 
by Mr. Robert R. Simpson. 


ENGINEERING. 


FRIDAY, JULY 31, 19038. 














THE FUTURE OF THE STEAM- 
ENGINE. 

The five years’ extension of his patent of April 
23, 1884, granted to the Hon. C. A. Parsons has 
now expired, though in view of the originality 
of his invention and its probable commercial 
importance in the future, few, we think, would 
maintain that the patentee has been able to reap 
an adequate reward for knowledge and _ skill, 
notwithstanding the extended life of his patent. 
Fortunately, in this instance the inventor had 
capital at his command, as a poorer man would 
probably have ruined himself in the struggle to 
overcome the—at that time — well-founded pre- 
judices of engineers against any departure from 
the well-tried type of reciprocating steam engine. 

Lord Kelvin has described the invention of the 
Parsons turbine as the greatest advance made in 
steam-engine practice since the time of James Watt; 
and it is of interest to note that just as Watt was 
fully abreast of the science of heat, as understood 
in his day, so the eredtor of the compound steam 
turbine was also well equipped with theoretical know- 
ledge, having been twelfth wrangler in 1876, and 
in addition to this, like James Watt again, was also 
a very capable mechanic. Indeed, the advance 
made required constructive ability of a high order, 
combined with a competent knowledge of the pro- 
perties of steam and the theory of the ordinary 
The multiple-expansion reciprocat- 


engine practice made last century, belongs, on the 
other hand, to a different class of improvement, the 
invention being in the nature of a lucky accident, 
since the inventor introduced the system solely to 
meet certain mechanical considerations, oon eee 
t was 


possible, which made so many makers of high-class 


go | Corliss engines slow to introduce the principle 


into their own practice. This explanation was 
finally arrived at by the detailed study of the 
indicator diagram, rendered possible by Regnault’s 
experiments. This study showed that at the point 
of cut-off the steam present in the cylinder was 
often not more than 50 per cent. of the total feed. 
When the significance of this fact was grasped, 
high-class engine-builders commenced to compound 





their engines, with the result that the steam con- 
sumption of these was reduced from over 18 lb. 
per indicated horse-power per hour to well under 
12 1b. Engineers are sometimes, in regarding the 
magnitude of their own achievements, tempted to 
ignore the help they have received from the physi- 
cist ; but though it is quite true that the results of 
the indicator analysis above-mentioned are now 
applied daily by many quite incapable of making it 
themselves, their debt to Regnault remains, just as 
that of the draughtsman who uses a table of circle 
areas does to the dead-and-gone mathematicians who 
first succeeded in approximating to the value of 7. 
As matters stand, the master-feature of the 
Parsons turbine is now open to the whole British 
manufacturing world, and incidentally is likely to 
afford it an excellent object-lesson in the practical 
value of some acquaintance with elementary ther- 
modynamics. Many excellent engine - builders, 
having by a system of trial and error succeeded in 
building capital steam-engines of the ordinary type, 
will now find their accumulated experience valueless 
to them if they enter the new field; and lacking 
the guidance of the theta phi diagram, or its equiva- 
lent, may find themselves like mariners afloat on a 
strange sea without sextant or compass. That they 
must sooner or later adventure the voyage seems very 
probable, unless they content themselves with build- 
ing the smaller class of prime mover for which the 
turbine seems less well adapted than for larger 
units. The makers of large reciprocating engines 
will, it is true, have another course open to them, 


; | in that they can take up the manufacture of internal- 


combustion engines, which promise to be in the 
future the principal competitor of the steam turbine 
in the economical production of power on a large 
scale. The change, however, from the manufacture 
of high-class steam engines to the building of large 
gas engines will also involve the ‘‘ scrapping”’ of 
much valuable experience. 

Nevertheless, where an adequate fall of water is 
unavailable the large power-stations of the future 
will, it would seem, be almost certainly equipped 
with either steam turbines or gas engines. The 
latter have, of course, certain advantages from a 
thermodynamic point of view, but require a large 
staff to look after them. It is true that of late 
years some remarkable results have been obtained 
with the ordinary type of steam-engine operated 
with superheated steam, but these are in no way 
better than similar results obtained with large 
turbines, as may be shown by the fact that Messrs. 
Brown, Boveri, and Co., in the case of a 10,000 
horse-power turbine, now on order for Frankfort, 
have guaranteed a steam consumption of 15.4 lb. 

r kilowatt hour, which is claimed to be equiva- 
ent to 8.8 lb. per indicated horse-power hour. 
One objection may properly be taken to many 
recent statements as to steam consumption, which 
are often impossible to compare one with the 
other with absolute fairness, since this steam 
consumption is reckoned at boiler pressure instead 
of being reduced to ‘‘from and at 212 deg.” 
It is thus not easy to make a really accurate 
comparison between engines using steam under 
different conditions. The engine taking steam at 
the higher pressure gains.an advantage over and 
above that legitimately due to its greater tenipe- 
rature range. As matters stand, however, the 
pressures used in turbine plants are practically 
the same as in the case of modern reciprocat- 
ing engines, being fixed by the type of boiler 
used. Dr. de Laval, it is true, has driven his 
turbines with steam generated at pressures of 
1600 lb. per sq. in. or more—a feat which it would 
not be easy to parallel with a reciprocating steam 
engine ; though it must be borne in mind that some- 
what similar pressures are reached in the Diesel 
oil-engine, which is of the reciprocating type. 

Whilst, however, the reciprocating engine can 
apparently compete with the turbine in the matter 
of steam economy, in every other respect the 
advantage seems to rest with the newer motor. The 
Turbinia — one a striking object-lesson in this 
regard. ith an ordinary type of torpedo-boat 
destroyer running at high ~s o the whole floor of 
the engine soon becomes flooded with oil ; which 
certainly constitutes an excellent example of the 
truth of Palmerston’s definition of dirt as matter in 
the wrong place. With turbine machinery there is 
no difficulty in keeping the engine-room clean; and 
the staff there has certainly its labours much re- 
duced. In spite of the 8000 horse-power on board 
the Queen, there is nothing whatever to see in the 


engine-room. The lubrication is automatic, and 
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the greaser, of such importance on board sister 
vessels of the same service, has little or nothing 
to do. Even in the less strenuous conditions of 
central-station practice, the saving in oil as 
compared with a reciprocating engine is equivalent 
to a saving of at least 1 lb. of steam per indi- 
cated horse-power hour, whilst at the same time 
the staff may be reduced by a half, if not more. 
With these advantages it is certain that large 
engine-making firms will, as svggested above, be 
compelled in self-defence to take up the manufac- 
ture of this class of prime mover. Already severa 
firms have done so. In this issue we give an 
account of two turbine-steamers which are being 
built by Messrs. Vickers Sons and Maxim, and by 
Messrs. William Denny and Brothers, for the 
Midland Railway. The British Westinghouse Com- 
pany is preparing to build large turbines for elec- 
tric stations, and also Messrs. Willans and Robin- 
son, Limited, while two firms, at least on the 
north-east coast are entering into the manufacture 
of steam-turbines. By the aid of these firms and 
others it is probable that a number of valuable 
improvements of a minor character may be effected. 

An interesting modification of the Parsons 
turbine is now being put on the market by the 
General Electric Company of America. In the 
Parsons turbine the pressure varies continuously as 
the steam passes through successive series of blades. 
The type may therefore be considered to be a com- 
pound ‘“‘pressure” turbine. It is, however, quite 
possible to apply the compounding principle to an 
impulse turbine of the Girard type, or, as we are 
speaking of steam, we should perhaps say of the 
de Laval type. This idea seems to have originated 
with Mr. Ferranti, whose patent is numbered 
No. 2565, of 1895. The same idea, probably quite 
independently, was taken up by Mr. C. G. Curtis, of 
New York, whose earliest English patent is dated 
September 1, 1896. There is, however, a long road 
to be travelled before a good patentable idea is satis- 
factorily converted into solid metal, and so far as we 
are aware, Mr. Ferranti never made the attempt, 
being probably too much occupied with other mat- 
ters. Mr. Curtis was, however, more persistent, 
and succeeded in interesting the powerful General 
Electric Company, of Schenectady, who, after 
much experimenting, are now putting on the 
market compound-impulse steam turbines of very 
large size, which it is claimed show a very high 
efficiency. One advantage of this type lies in the fact 
that it is unnecessary to admit steam over the whole 
circumference of the turbine. In fact, the Curtis 
steam-turbines can be constructed as ‘‘ partial- 
admission” turbines. The diameter of the rotor 
may therefore be comparatively large even for units 
of no great size, and the speed of rotation may be 
correspondingly reduced ;. with a pressure turbine, 
on the other hand, the size of the rotor is somewhat 
rigidly connected with the power to be exerted, as 
the steam must be admitted over the whole circum- 
ference of the wheel. 

The governing of an impulse-turbine is similarly 
amore simple matter than the corresponding pro- 
blem in the case of a pressure turbine. It is merely 
necessary to reduce the are of the rotor through 
which steam is admitted.: In the original de Laval 
type several nozzles played on the same wheel, and 
as the load fell these were shut off one by one, 
reducing the expenditure of steam and the power 
delivered in a corresponding degree. Quite a 
siinilar arrangement in principle, though differ- 
ently worked out, has been adopted in the 
case of the Curtis turbine. The largest size 
for which designs have yet been got out is 
rated at 5,000 kilowatts. The speed in this 
case is 514 turns per minute, and it is claimed that 
the steam consumption on full load will not exceed 
19} lb. of steam per kilowatt hour. The axis of 
these turbines is vertical. The load on the foot- 
step is simply that due to the weight of the rotor, 
all this footstep is lubricated »y oil supplied under 
a pressure of 250 Ib. per square inch. In order to 
prevent damage in case of a failure of the oil supply, 
provision is made for automatically caress off the 
steam should the pressure in the oil pipe fall below 
a certain limit. 

It will be seen that the efficiency reached by this 
type is not yet as high as has been attained by 
Messrs Brown, Boveri, and Co. with large com- 
pound pressure turbines of the Parsons type. But 
the construction of compound-impulse turbines is 
still in its infancy, and there is no reason to 
suppose that with greater experience better results 
will not be obtained ; though even as matters stand, 





the steam consumption guaranteed by the General 
Electric Company closely approaches the best 
figures given by engines of the ordinary type, being 
equivalent to little over 11 Ib. per indicated horse- 
power ; and, taking in account the saving possible 
in lubrication and labour, these turbines probably 
make at least as good a showing from the com- 
mercial standpoint as that of the very best recipro- 
cating engines, though we note that Mr. Charles T. 
Porter, to whom the practice of mechanical engi- 
neering is already so deeply indebted, is prepared 


1 | to guarantee a consumption of under 9 Ib. of steam 


per indicated horse-power-hour for engines built to 
his designs. His system comprises the use of steam 
at a pressure of 3001b. per square inch, superheated 
by 200 deg. Fahr. or more. The designed speed is 
600 revolutions per minute for a piston speed of 
2000 ft. per minute. It should also be noted that 
Messrs. Easton and Co., who are the British licen- 
sees for the Schmidt superheater, are also prepared 
to guarantee an exceptionally small steam consump- 
tion for their engines. 

Coming back to the Curtis steam-turbine, it is 
very improbable that the highest economy possible 
with these has yet been reached. Insome respects 
the type has a mechanical advantage over the 
Parsons turbine, in that the clearance can be some- 
what larger ; but it must be admitted that hitherto 
no difficulty has yet arisen in the pressure turbines 
from the smallness of the clearance allowed. 








THE COTTON INDUSTRY IN INDIA 
AND JAPAN. 

Tue present critical condition of the cotton in- 
dustry in Lancashire makes it specially desirable 
that those who are interested in that industry 
shoquld make themselves acquainted with its condi- 
tions in other parts of the world, and especially 
where it competes with what was formerly practic- 
ally a Lancashire monopoly. They would, there- 
fore, naturally turn their attention to India and 
Japan, and a perusal of the accounts of the in- 
dustry in these countries gives cause for very serious 
reflection. For instance, at the annual meeting of 
the Bombay Millowners Association, it wasstated that 
‘* for some years past the indigenous supply of raw 
cotton has been og J divided between India and 
Japan, and the last is now a larger importer than 
all the Continental ports and the United King- 
dom.” When that statement is coupled with 
another which appears in the last British Consular 
Report on the trade of Japan, to the effect that 
‘the trade in cotton yarns is, in consequence of the 
Japanese mills which have sprung up all over the 
country, practically at an end,” we are able to form 
some idea of the relative progress which has been 
made by the Japanese in the cotton industry. 
Still, we learn from the Japanese journals that 
for some time past the financial conditions of 
many of the companies engaged in the cotton 
industry in Japan is far from sitisfactory. Their 
development has been very rapid, but in some cases 
their financial arrangements have not been on a 
sound basis, while the local conditions of the trade 
have been very difficult. The unsettled condition 
of China has disturbed the chief market for the 
surplus stock, while the speculations which have 
taken place in raw cotton have rendered the supply 
not only uncertain but dear. The fall in the value of 
silver, and the consequent unfavourable condition 
of the exchange with China, has still further added 
to the difficulties. 

The Chugai Shogyo publishes an exhaustive 
survey of the state of the cotton industry in the 
latter half of 1902, and mentions, not only the 
causes we have indicated, but also the shrinkage 
of the domestic demand, owing to the bad crop of 
rice, as an additional factor which had considerable 
effect in still further depressing the industry. The 
result was that out of 45 cotton-spinning companies 
for which returns were given, as many as 22 showed 
a loss, while 23 showed profits varying considerably 
in amount. 

There was also a diminution in the total number 
of spindles in operation, but there was a slight in- 
crease in the aggregate paid-up capital fund of the 
cotton-spinning companies, as shown by the follow- 
ing figures :— 


Total Paid-up Spindles in 


Capital. Operation. 
: yen yen 
First half, 1902... 33,804,940 1,372,974 
Second half, 1902... 34,643,997 1,213,005 





Difference (increase) 839,057 decrease 159,979 





The tendency towards the amalgamation of mills 
which had been observed during the past few 
years received a fresh impetus during the latter 
half of 1902, at the end of which there were 53 
companies, as compared with 80 at the beginning 
of 1899. The Chugai Shogyo says:—‘‘ Judging 
from present indications, it is highly probable, if 
not absolutely certain, that this tendency will 
continue operative until all the mills are brought 
under the control of a few large companies. Such 
a@ consummation seems to be one of the essential 
conditions for the success of our competition in 
China with the products of the highly-organised 
capital and labour of our rivals in this industry.” 

he average numbers of operatives during the 
half-year under review were :— Males, 15,370; 
females, 57,374; or a total of 72,744. These 
figures indicate a decrease in the number of males 
and an increase of females, as compared with the 
previous year, and this is explained by the increas- 
ing tendency in the wagyes of men. During the 
second half of 1902 the average wage for a male was 
31 sen (100 sen = 1 yen = “cadhippe eed 2s.) per 
day, and 20 sen for a female hand ; although these 
figures seem very small, they indicate a remark- 
able rise, when it is remembered that the average 
daily earning in 1892 was 16.7 sen for a man and 
8.1 sen fora woman. It will be observed that the 
rise has been greater in the case of women than of 
men. 

The following Table from the Toyo Keizai shows 
the development of the cotton-spinning industry 
in Japan during the past ten years :— 


Number of Spindles Worked 
Year. Spindles by One 

in Operation. Operative. 
1892 330,000 14.9 
1893 340,000 16.3 
1894 470,000 13.5 
1895 540, 13.5 
1896 610,000 13.5 
1897 790,000 14.1 
1898 920,000 14.7 
1899 1,050,000 15.6 
1900 1,050,000 17.5 
1901 1,070,000 17.4 
1902 1,200,000 16.6 


It will be observed that there is a slight dis- 
crepancy between the number of spindles set down 
for 1902 in the above Table and those given by 
the Chugai Shogyo, which, as already noticed, puts 
the average total in operation at 1,370,000 for the 
first half and 1,210,000 for the second half of that 
year. The decrease noticed in the number of 
spindles worked by a single operative in 1902 is 
accounted for by the fact that, owing to the un- 
favourableness of the Chinese market, greater 
attention was paid to the supplying of the home 
demands, which meant the production of yarns of 
a finer quality than those usually sent over to 
China. 

The comparative statistics relating to the pro- 
ducts of the mills for the past eleven years are 
given below :— 


Cotton Waste. | ‘ Kuzu-ito.” 





Year. | Yarns. 

kamme kamme kamme 
1892 10,240,000 1,250,000 150,000 
1893 10,730,000 1,260,000 140,000 
1894 14,620,000 1,810,900 190,000 
1895 18,410,000 2,440,000 250,000 
1896 20,700,000 2,760,000 290,000 
1897 26,140,000 6,840,000 430,000 
1898 32,030,000 4,240,000 460,000 
1899 37,700,000 | 5,410,000 500,000 
1900 | 31,070,000 | 050,000 390,000 
1901 | 32,610,000 | 4,010,000 | 390,000 
1902 | 38,040,000 4,740,000 450,000 





These figures justify the opinion expressed in 
the last British Consular Report, namely, that ‘‘the 
import of cotton yarns into Japan is certain to go 
on decreasing,” and the statement has interest both 
to Lancashire and Indian cotton spinners. The 
import of cotton yarn from India to Japan, which 
for some years was very large, has now, indeed, 
ceased, and its place is taken by raw cotton, which 
a Japanese themselves spin and manufacture into 
cloth. 

These facts show why, as is indicated in the 
report of the Bombay Millowners Association, 
special efforts have been necessary to find new 
markets for the output of the Bombay mills ; and 
acting on the suggestions of British consular autho- 
rities, some of the members of the Association are 
said to have done good business in some markets 
not previously touched. Attention has apparently 
been directed to the Turkish and East African 


ports. 
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The total number of mills in India is now 192, 
of which 80 are situated in Bombay Island. The 
total number of spindles is 5,006,265, of which 
2,523,769 are in the Bombay mills ; and the number 
of looms is 42,584, of which 22,845 are also in 
Bombay mills. The average number of operatives 
employed is 181,031, of whom 86,122 are employed 
in Bombay. The shipments of Indian yarn to 
China, the great external market for Bombay and 
Bengal spinnings, amounted to 555,487 bales, not- 
withstanding the exchange difficulty. This total 
shows, for last year, an increase of 19,292 bales as 
against 1901, but was 24,000 bales short of the 
maximum recorded—the total for 1899. The report 
says :—‘‘On the other hand, it must be remem- 
bered that India has now practically lost the Japan 
market for her cotton yarns, Japan taking raw 
cotton instead ;” thus showing that in more senses 

_ than one she is becoming the Britain of the East. 








CHLORINE SMELTING WITH 

ELECTROLYSIS. 
Tue new process which Mr. James Swinburne 
brought before the first meeting of the Faraday 
Society —the name which the British Electro- 
Chemists have adopted for their newsociety, of which 
Mr. Swinburne is a vice-president—‘‘aims at nothing 
less than a revolution of the major part of the art of 
metallurgy.” At present, Mr. Swinburne said, we 
convert the metal into oxide and reduce the oxide by 
carbon ; the metals so obtained are always impure, 
and the subsequent refining is often very expensive ; 
there is, moreover, a great deal of waste, and many 
refractory ores cannot be treated at all. The chlorine 
process is described as simplicity itself. The process 
has been worked out by Mr. Swinburne and Mr. 
E. A. Ashcroft ; the latter came on the scene 
‘‘ when the process was in the baby, or test-tube, 
and patent stage.” The proprietors of the process 
are the Metallurgical Trust, Limited. The sul- 
phide ore is treated with chlorine, so as to displace 
the sulphur and to absorb all the chlorine; the 
chlorides are electrolysed, and all the chlorine is 
recovered. In the case of galena, for instance, 
the sulphur escapes, and is condensed as brimstone; 
the silver and gold present in the chlorides are 
absorbed by lead. Pure sulphide of lead could be 
smelted in the ordinary way; but that smelting 
could not separate the silver, and mixed ores and 
Broken Hill slimes, ‘‘ now accumulating as a 
monumental memorial to the barbarity of the 
present smelting process” could not profitably 
be treated so far. Those slimes contain zinc, lead, 
iron, silver, and gangue; from the chlorides Mr. 
Swinburne extracts silver by substitution of lead, 
the lead by substitution of. zinc, the iron is 
thrown down with zinc oxide as ferric oxide, the 
gangue is removed by filtration, and the remaining 
zine chloride is electrolysed. The process is per- 
fectly cyclical. 

The revolutionary novelty is that sulphides can 
be decomposed on a large scale, so as to yield sul- 
phur, and not, as text-books state, sulphur chlo- 
ride, in which case both the chlorine and sulphur 
would be lost. We shall see that this is largely a 
question of temperature regulation. Sulphur and 
chlorine combine in several proportions, and the 
compounds have not been a studied. The most 
stable and best known of these compounds is 8,Cl,, 
which is formed by the action of dry chlorine gas 
on an excess of melting sulphur; it is largely 
utilised as vulcanising agent for rubber, gutta- 
percha, and oils. It dissolves sulphur readily, and 
contains as a rule a good deal of sulphur in solution, 
which does not render it less applicable. But it 
also dissolves chlorine, possibly forming the higher 
chloride S Cl, which is generally prepared at a tem- 
perature of —25deg. Cent. There is further the 
chloride S Cl,, and we know also SO Cl,, a substi- 
tution product resulting from the action of chlorine 
on sulphur dioxide. It is, moreover, noteworthy 
that sulphur chloride unites with some metallic 
chlorides, such as would be produced in this smelt- 
ing process, to double chlorides of tin, arsenic, &c., 
which can be crystallised. The volatile sulphur 
chlorides themselves can be condensed by cold; 
but that does not appear to be practical in metal- 
lurgical operations ; and as all these chlorides are 
highly offensive and poisonous, the metallurgists 
have considered them simply as nuisances. 

Mr. Swinburne did not explain his chemical 
researches, but he gave particulars concerning the 
treatment of Broken Hill slime3, on which he 


ore had been mixed with the Broken Hill ore. 
The crushed ore is run into a furnace made of fire- 
clay with, iron outside; this continuous furnace is 
called the transformer. It has a cone at the top, 
through which ore is fed into the fused chlorides. 
The gangue will almost. float in the chlorides 
formed. Chlorine is forced in from below through 
carbon tuyeres; the chemical reactions evolv- 
ing enough heat, no coal is required. The tem- 
perature is controlled by the admission of chlo- 
rine, and also of ore. When the temperature is 
too low, sulphur chloride is formed. The proper 
temperature depends upon the volatility of the metal 
chlorides present; Mr. Swinburne has elsewhere 
recommended a temperature of from 550 deg. to 
650 deg. Cent. The size of the transformer is 
also of importance for the temperature control ; 
but the regulation of the process is said to be easy, 
and the pumping of the chlorine under a pressure 
of 10 lb. or 15 lb. per square inch not to cause 
trouble, provided the chlorine be perfectly dry. 
Dry cold chlorine does not attack the iron pipes. 
To prevent an escape of chlorine, the apparatus 
works with a gentle suction ; the air thus drawn in 
burns a little sulphur. When too little ore is fed, 
brown fumes of ferric chloride pass away with the 
sulphur vapours; this should not be allowed till 
just before tapping, when the fumes are by-passed 
round the sulphur chamber. 

The fused mass is run into water when cool 
enough, and through a filter press ; this takes out 
most of the silver and lead chlorides, and of the 
gangue. These chlorides are fused with lead, which 
extracts the silver and gold ; then with zinc, which 
gives lead, practically pure, and anhydrous neutral 
zine chloride, ready for the electrolytic vats. The 
filtrate from the press contains copper, manganese, 
iron, zinc, and the rest of the lead and silver. 
These latter are removed with spongy copper ; 
cement copper is precipitated by zinc ; the iron is 
chlorinated to the ferric state, and precipitated with 
zinc oxide as ferric hydrate, to be utilised as iron 
paint. The chlorination is continued in the pre- 
sence of more zinc oxide to throw the manganese 
down as peroxide. Finally, we have only zinc 
chloride left in solution ; this is evaporated down 
and fused, when a certain amount of oxychloride 
will be formed, which is got rid of in preliminary 
vats with inexpensive anodes. 

In the final zinc vats, the cathode is fused zinc, 
the anode carbon, which can be obtained in suit- 
able quality for permanent use. The air, gently 
drawn into the vats to prevent escape of chlorine, 
is said not to burn the hot carbons, provided 
the temperature does not rise too high. The 
temperature is kept up by the current ; in the vats 
so far used currents of 3000 amperes at 4 volts 
have been applied ; with the large vats to be intro- 
duced, currents of 10,000 amperes at only 3 volts 
will be employed. The vats are iron cases lined 
with firebrick ; the zinc chloride soaks into the 
brick walls and solidifies in them. The current 
efficiency is claimed to be practically unity, very 
much higher, therefore, than that of any aqueous 
electrolysis. 

Mr. Swinburne goes fully into the question of 
capital and working costs, and his estimates are 
very favourable; as they ought to be, since he claims 
to extract all the metals, without waste by incom- 
plete extraction, waste of fumes and of other loss, 
&c. A chlorine leak that would show in the 
balance-sheet would, of course, render the works 
uninhabitable. A little chlorine will, however, 
ass into the iron chloride, and some brine be lost 
in collecting the hydrochloric acid from the boiling 
down of the zinc chloride. Wecannot enter into the 
cost estimates. Mr. Swinburne refers to all the 
metals that may be present. In calculating that 
the whole cost, apart from the energy required for 
the electrolysis, may roughly be taken at 30s. per 
ton of ore, and in stating afterwards that 1 kilowatt 
at 4 volts will deposit 2.61 tons of zine per year, 
he assumes a current efficiency of 1. at is an 
ideal figure, and the remark that the chances of 
a new and better process coming out are small 
has also an optimistic ring about it. Yet there is 
no doubt that a great advance will have been made 
if we can control the temperature so as to recover 
the sulphur. The electrolysis of fused zinc chloride 
has of late been eagerly discussed ; the traces of mois- 
ture, almost impossible to remove, would probably 
cause more trouble than Mr. Swinburne’s account 
seems to indicate. The precipitation of one metal 
by another, so that the final electrolysis concerns 


with regard to which he remarks: ‘‘To describe 
the metallurgy of a single metal at all adequately 
requires a book.” As to nickel and cobalt, e.g., 
Mr. Swinburne simply says that they have to be 
separated in the wet way, and that there is nothing 
special about the problem. But if Mr. Swinburne 
only succeeds, for the present, in dealing success- 
fully with Broken Hill ores, and in recovering the 
sulphur on his plan, he may well be satisfied with 
this outcome of years of hard and often discouraging 
experiments. We wish him all success. As a con- 
sequence, metallurgical works would become less 
prominent by smoke clouds, and if a chlorine 
nuisance should arise, they would pass under the 
alkali inspector’s control—to the general benefit. 








RUSSIAN IRON TRADE. 

Tux attempt to float a new Russian loan in Paris 
for the equivalent of 7 millions sterling, to cover the 
deficit on the working of the country’s railways, 
calls attention in a forcible manner to the depressed 
state of trade in Russia. For 1900 the railway 
deficit was 20,000,000 roubles, for 1901 32,900,000 
roubles, and for 1902 45,000,000 roubles, while 
for the current year the balance on the wrong 
side promises to be even greater than this last- 
mentioned figure. With the financial side of 
the business we have nothing to do here, but it can 
be seen from these figures, remembering how inti- 
mate isthe connection between trade and earnings, 
and how paternal is the Russian Government in the 
encouragement of manufacturers, both by buying 
from them and by granting them special facilities 
for the carriage of any goods designed to ‘‘ dish ” 
the foreign article, how intense is the depression. 
It is bad finance to perpetuate an artificial system 
by borrowing large sums of money, and no nation 
in Europe, with the exception of France, would 
be willing to oblige, and it looks as though even 
France—‘‘our very good and _ trusted ally ”_is 

rowing tired of playing the milch cow to Russia. 

hese remarks bear upon the iron trade because the 
Government by its orders for railway material has 
kept that trade going, and by reason of the persis- 
tent slackness in the demand from other quarters 
has been forced to make special efforts to prevent 
the crisis which exists from developing into bank- 
ruptcy and a general closing of works. When the 
Trans-Siberian Railway was in its early stages of 
construction, orders were given out with an ex- 
ceedingly lavish hand ; the high import duties kept 
competitive material out, and the manufacturers 
were happy as sandboys. But matters are different 
now. The rapid progress of the iron industry, 
made possible only by Government orders, was not 
a natural one, and therefore a reaction had to 
occur. It has been going on in a more or less 
acute form for more than two years, and for our 
part we fail to see whence relief is to come, 
except by a general change of policy. 

While the Russian iron works are stagnating, 
large quantities of iron and steel goods are 
being brought into the country in spite of the 
high rates of duty. If the domestic makers 
would only turn to other things than railway 
material and make an effort to secure orders instead 
of waiting upon the Government and whining 
because it can no longer keep them going, even by 
creating work, they would soon find improved 
conditions. M. Witte, the Minister of Finance, 
some time ago, when met with something that 
amounted almost to an imperative demand for work 
from a congress at Khatkoff asked the con- 
gress to explain how it was that with the high 
duties such quantities of foreign material should 
be brought into the country at all points. He 
suggested a combined effort to recover the full 
control of the home trade. A movement to- 
wards this end was inaugurated; sales bureaux 
were talked of for the principal towns, the bureaux 
to have the exclusive right to accept orders and dis- 
tribute them among the individual works according 
to their capacity. But, if ever really established, 
this departure has clearly not been a sticcess. 

Conditions are not entirely inimical ; on the 
contrary, they strike the onlooker as_ sutti- 
ciently favourable. In South Russia especially, 
coal and iron ore are considered to be inex- 
haustible, and labour is cheap. Not long ago 
the President of the Metallurgical Society claimed 
that the Russian blast-furnaces, rolling mills, and 
other plants were never in a better position to supply 
home demands. But he had his eye on the Govern- 
ment all the time. He asked for Government 








had chiefly worked ; sometimes Tasmanian copper 
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construction of. new railways on an extensive scale, 
and for assistance to the native shipbuilding 
industry, which was then, and is now, in a lament- 
ably stagnant condition. He asked, further, that 
the naval and military departments should cease to 
give orders to foreigners which could be fulfilled at 
home, and he invited the authorities to co-operate 
with his society in its effort to regulate the sale of 
iron and steel products by the establishment of the 
agencies or sales bureaux, already referred to. 
Neither he, nor his fellow-manufacturers, could 
realise the necessity for self-reliance. That the 
Government is doing a lot to keep works running is 
shown by the heavy expenditure on railways and 
the borrowings thereby entailed ; but the industry is 
too large to be kept going on Government orders 
alone, and M. Witte appears to be recognising the 
folly of creating work in order to bolster up an 
overdone industry. So long as the Russian 
manufacturers persist in their dependence upon a 
pee Government, so long shall we have cause to 
pe grateful. Our trade with the country is not so 
large as it would be were the tariff more moderate, 
but it is better than it would be were Russian 
makers to go in for progress. Money is badly 
wanted for conversion of plant and for developing 
the country, and unfortunately for it, English 
capitalists will put little money into Russian ven- 
tures, and the French and Belgians were badly 
bitten during the mania for Russian industrials 
eight or ten years ago. 








JURIES IN ACCIDENT CASES. 

Even those who are fortunate enough to have 
but a scant acquaintance with the law courts and 
legal procedure, are aware that the sympathy for 
the jury in an accident case is proverbially with 
the plaintiff. This sympathy is increased, and 
frequently assumes a very practical shape, in cases 
where the defendants are a wealthy corporation. 
Howsoever the jury may be inclined to ‘‘ well and 
truly try ” the issue before them ‘‘ according to the 
evidence,” the fact that the defendants are rich 
and the plaintiff poor and in suffering, appears to 
warp their judgment. A recent case in the courts 
affords an illustration of this ; but it may also serve 
to remind those who are the innocent victims of the 
jury system, that the jury is not the first, last, and 
only tribunal for the settlement of disputes. In 
the case under notice, an action was brought against 
the Great Western Railway Company for damages 
for personal injuries sustained by the plaintiff in 
the following circumstances. 

While he was on the line at a level crossing, an 
empty railway van belonging to the defendants 
broke loose and crashed into the gates, with the 
result that he was injured. It appeared that there 
was an incline of 1 in 55 from the crossing up to 
the place where the van had been. On the previous 
day a porter employed by the defendants had 
hitched the van on to the end of a row of trucks, 
taking care not only to put on the brake, but to 
place wooden sprags under the wheels, in order that 
there might be no fear of accident. 

The reason why the trucks had not been left on 
the down side—away from the gates—was that 
shunting operations were being there carried out. 
On the day in question some small boys amused 
themselves by playing with the vehicles and their 
fastenings, with the result that the van rushed 
violently down the line ir the manner stated. At 
the trial of the action which the plaintiff brought 
to recover damages, the jury found (1) that the van 
had been left in such a way that it was in a safe 
position, if not interfered with ; (2) that the inter- 
ference which caused the accident was an act of 
negligent trespass on the part of the boys ; (3) that 
the danger of such interference as a proximate 
cause of injury to persons using the highway was 
known to the defendants at the time when the van 
was left and kept where it was, and could have 
been guarded against; (4) that the accident and 
injury to the plaintiff had been materially and 
effectively caused by want of reasonable care and 
skill on the part of the defendants’ servants in 
placing and keeping the van where it was, instead 
of on the other side of the level crossing. The 


learned judge upon these findings entered judgment 
for the plaintiff for 1751. The Company appealed 
to the Court of Appeal on the ground that the 
verdict was against the weight of evidence, and the 
Court of Appeal have held that the defendants 
were entitled to succeed. Lord Justice Vaughan 
Williams, in giving judgment, said: ‘‘ Even assum- 





ing there had been any neglect by the defendants 
of such care as a reasonable man would have taken 
to avoid obvious danger, the rule (as laid down by 
Lord Esher) was that: ‘If a stranger interfere, it 
does not follow that the defendant is liable ; but 
equally it does not follow that because a stranger 
interferes the defendant is not liable if the negli- 
gence of a servant of his is an effective cause of the 
accident.’ In this case there was no negligence 
on the part of any servant of the defendants which 
could be described as an effective cause of the 
accident.” In our view this decision is consonant 
both with justice and good sense. Railway com- 
panies are compelled to leave much of their 
property within the reach of meddlesome strangers ; 
to saddle them with liability for resulting accidents 
would in our view be most unjust, especially in a 
case of this kind, where every precaution was 
taken. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS 

THE summer meeting of the Institution of Me- 
chanical Engineers is being held this week in 
Leeds under the leadership of the President, Mr. 
J. Hartley Wicksteed. The meeting commenced 
on Tuesday morning last, and will conclude to-day. 
A large number of members assembled on Tuesday 
morning in the hall of the Philosophical and 
Literary Society, in Park-row, and were welcomed 
to the city by the Right Hon. the Lord Mayor of 
Leeds, Mr. John Ward, and by the other chair- 
men and by the members of the Reception Com- 
mittee. In the course of his remarks the Lord 
Mayor referred to the former visit of the Institu- 
tion to Leeds twenty-one years ago, and dwelt on 
some of the works and other places of interest most 
likely to attract the attention of members of the 
Institution. 

The President, in returning thanks for the cordial 
reception given to the Institution, pointed out the 
numerous improvements that had taken place since 
the last visit. At that time Leeds was a town; it had 
now become a city. Although no regular summer 
meeting had been held in Leeds for twenty-one 
years, there had been a special gathering of mem- 
bers in 1886 in order to celebrate the opening of the 
engineering department of the Yorkshire College, 
which at that time was one of the best equipped 
institutions of its kind in the country. Referring 
to the past history of the town, the President said 
it was interesting to note that.it was in the neigh- 
bourhood of Leeds, during the year 1812, the 
first locomotive to run on rails was tried for com- 
mercial purposes. It ran from Middleton to 
Hunslet, drawing coal. It was made by Matthew 
Murray, and was designed on the system devised 
by Mr. John Blenkinsop, the proprietor of 
Middleton Colliery. The rails were of cast iron, 
3 ft. long, and the engine was arranged to drive a 
shaft carrying a spur-wheel, which geared into a 
rack rail laid on one side of the line. Since then 
rails had grown in length to 30 ft., and then to 
60 ft. It was interesting to notice that in Leeds, 
also, in the present day, a process of welding up 
the tramway rails continuously was being adopted, 
so that no matter how long the line might be, the 
rails would be continuous throughout the whole 
length ; if the track were 6 miles long 6-mile 
rails would be used. This process was being intro- 
duced at the suggestion of Mr. F. Lawson. The 
works in which the locomotive, to which reference 
had been made, was built, were of peculiar con- 
struction. The main part was in the likeness 
of a cylinder. Another part formed the steam 
chest, and entrance was gained through passages 
representing the steam ports. Blenkinsop after- 
wards turned his attention to the application of 
the steam-engine to vehicles on common roads. 
The subject was very exhaustively discussed, and 
records were kept which he had had an opportunity 
of going through. One of the chief matters con- 
sidered was the subject of brakes. It was much 
debated how they could devise a brake that would 
prevent the engine going too fast ; but when the 
machine was made it would not go at all, so the 
efficiency of the brake was never tested. It was 
another coincidence that at the present Leeds 
meeting the question of mechanism in connection 
with brakes for self-propelled road carriages would 
be brought forward. 

Mr. Wicksteed having taken the chair the read- 
ing of the minutes of the last meeting, and the 
announcement of new members—of which 134 of 





all classes, were elected—having been carried out, 
the reading and discussion of papers was com- 
menced. i 

Five papers were on the programme, and o 
these two were taken on the first day. The first 
was on 


Tue Dieset O11 ENGINE, 


the author being Mr. H. Ade Clark, of Leeds. This 
paper we commence to print in our present issue. 
At the conclusion of the reading of the paper the 
author added some further details. He had done 
more work in the way of testing since the paper was 
written, and he would give other particulars for in- 
sertion in the proceedings. He had tested the oil 
originally in a Thomson calorimeter, but since 
then had made fresh experiments with a bomb 
calorimeter, and had obtained more accurate results, 
which were set forth in a diagram to be published 
in the Transactions, the efficiencies being rather 
lower than were given in the paper. He referred 
to the stoppage of the Harrogate engine mentioned 
inthe paper. This was found tobe due to dirt in 
the oil, which had got through and prevented the 
inlet valve of the oil-pump working, so that no oil 
was tuken into the cylinder. The filtering of 
oil was formerly downwards, but since then the 
method of feeding the oil in at the bottom and 
filtering upwards had been adopted, so that this 
cause of defect was got over. An engine had been 
made in Ghent for the Temple Press, of London. 
In an hour’s test, running a dynamo, the indi- 
cated horse-power being 82.5 and the electrical 
horse-power 51.4, the gross efliciency was 62.3 per 
cent. He did not know the efficiency of the dynamo, 
so he could not say what the mechanical efficiency 
of the engine was, but a better result inregard to oil 
consumption was reached than that obtained at 
Ghent. He had tested the Stafford Allen engine 
with varying load, and found that the consumption 
was 0.572 lb. of oil per hour. In regard to weight, 
the 20 horse-power engine was 4.72 tons, whilst in 
1899 it was 6.4 tons. The 40 horse-power engine 
was now 10 tons, the weight having been reduced 
25 per cent. during the last four years. At Stock- 
holm, where they made a high-speed short-stroke 
engine, a 60 horse-power engine weighed 7.04 tons, 
with a light flywheel. During the last three years 
60 Diesel engines had been made for England and 
the colonies, whilst for Russia and Germany 224 
had been sold. A complete installation was being 
constructed for a large municipal tramway scheme 
abroad, the consumption of oil being guaranteed 
at 0.679 lb. per electrical horse-power per hour. 
In regard to the comparison between the Diesel 
engine and the steam and gas-engine, given in the 
paper, he had taken the cost for 50 weeks of 54 
hours each. The stand-by loss of the steam-engine 
was put down at two hours per day ; but in the 
Diesel engine there was no stand-by loss, as it could 
be started up and stopped immediately. 

The discussion was opened by Mr. Dalby, who 
referred to the difficulty of getting suitable oil for 
the Diesel engine. He had made inquiries, and 
found that, to get a 20 horse-power engine deli- 
vered, four or five months were needed, and the 
cost would be about 5001. The prices for oil 
quoted were what was described as ‘‘naked on the 
wharf” ; but he found, to get the oil delivered in 
Kent doubled the price, unless a cheap rate could 
be obtained ; but this would necessitate a special 
carriage. 

Mr. Wilkinson, of Harrogate, said he had a 
down the first Diesel engine in this country. When 
it became necessary to provide an engine for pump- 
ing purposes, as engineer to the Corporation he had 
to consider the best form to be adopted for the 
situation. He had made inquiries, and had taken 
what was then considered the rash step of recom- 
mending the Diesel engine; but the experience 
since gained had justified the step. Diesel engines 
had been built in Scotland which gave good effi- 
ciency ; but they required frequent cleaning and 
gave premature explosion. They had also been 
constructed Hyde Junction ; but there failure had 
been experienced, because they were made to work 
asa two-stroke engine. One thing that was neces- 
sary for satisfactory working was a clean exhaust. 
The eduction es, or oil-spray orifices, might 
get blocked, but they could be cleared by turnin 
paraftin through. In any case, the crude oil use 
should have a minimum of — otherwise the 
valves would become affected. The viscosity of 
the oil should be the same, otherwise the engine 
would require readjustment when a change of oil 
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was made. He considered the engine, as now 
made, somewhat complicated, and some of the 
parts could not be reached without removing 
others. 

Mr. Michael Longridge had tested a 30 horse- 
power Diesel engine at a pumping station. He 
worked under difficulties, as he had not had experi- 
ence of the engine himself, and no one was there 
who understood it. He had accordingly started 
with a ‘‘black exhaust,” but this had been cured 
by increasing the pressure of air in the air-blast 
reservoir. The consumption of oil at 36 horse- 
power was slightly over 4 lb. per brake horse- 
power per hour; but with no more than the 
proper full load of 30 horse-power, it was some- 
what: less than the 4 lb. The thermal efficiency 
went up from 33 per cent. at the over-load to 40 
per cent. at the full load. He suggested that it 
would be an advantage if the air supply could be 
increased so as to do away with the water-jacket. 
That would be a great advantage. He*had inquired 
as to the difficulties of working this engine, and had 
come to the conclusion that they were no more than 
could be got over, so that he had no hesitation in 
heartily recommending it. 

Mr. H. McLaren took exception to the figures 
the author had quoted in regard to the steam- 
engine. He thought it would be a terribly extrava- 
gant type that would give the results contained in 
the paper. 

Mr. Lupton was disappointed that the idea 
embodied in the Diesel engine had only been put 
in practice as an oil-engine. The system was best 
applicable to work in conjunction with a gas- 
producer, for the oil-engine could never replace the 
steam-engine, whilst the gas-engine might do so. 
He thought the real interest in the Diesel engine 
was as a slow combustion gas-engine. 

Professor Goodman considered the Diesel engine 
a great triumph for science. Never before had an 
advantage of more than 20 per cent. been obtained, 
but here was an advance of 40 per cent. in thermal 
efticiency which had been brought about by a 
process of theoretical reasoning. It would be well 
for engineers to lay this to heart. The manager of 
a large engineering works in the neighbourhood had 
asked one of his students what was the use of 
scientific: study when he could buy a Molesworth ; 
but he would like to know how any one could 
evolve such a design as that of the Diesel: engine 
simply by the aid of Molesworth. Referring to 
Dugald Clerk’s diagram of gas-engine efficiency, he 
illustrated the reason why better results were 
secured with the Diesel engine than with the 
ordinary engine, more complete combustion being 
obtained. Great strides had, however, been lately 
made in England in regard to the economy of oil- 
engines. This had been effected by injecting water 
into the cylinder with the oil. This reduced the 
combustion temperature, and kept the oil in a 
state in which it could be more completely burnt. 
He thought that English engineers might do a 
little more in the way of making trials of their 
engines, and trying to improve the design. If the 
Germans could do this, he did not see why 
Englishmen could not follow the same course. 

Mr. Mark Robinson thought the figures given by 
the author were absurdly high in regard to the 
steam-engine. oy 

Mr. H. H. Suplee had had an opportunity of 
examining a good many Diesel engines in Germany. 
The first idea was to do away with the water-jacket, 
and the first engine was made without one, but 
though it ran. it was not quite satisfactory. The 
Diesel engine had also been worked out as a marine 
engine, and was being tried for submarine boats. 
The works at Augsburg were overcrowded with 
orders, and the arrangements were on a very com- 
plete_scale, every engine being tested with different 
kinds of oil. From a commercial point of view, 
he understood, the business was quite satisfactory. 
In regard to the completeness of combustion he 
had had one of these engines opened up in New 
York, and had wiped the cylinder out with a hand- 
kerchief which remained clean. 

Mr. Saxon criticised the figures as to cost of run- 
ning a steam-engine as given in the paper. Coal 
was given at 12s. 6d. per ton, but in Lancashire 
and Yorkshire good coal could be bought for 8s. a 
ton delivered at the mills. He thought, however, 
that the various methods of obtaining power had 
their own spheres of utility, and if the comparison 
were made between the steam-engine and the 
Diesel engine, steam-engine makers had not much 
to fear on the author’s own figures, and if the price 





of coal were reduced to that which he had men- 
tioned, the figures would be brought still nearer. 

Mr. A. J. Lawson said he was able to speak of 
the Diesel engine from practical experience. He 
found that under certain conditions with steam, 
coal cost 0.637d. per Board of Trade unit, whilst the 
oil cost 0.375d. per unit ; with a 45 per cent. load the 
oil cost one-sixth of a penny per unit. He thought 
12s. 6d. per ton rather under than over the average 
price for coal in all districts. In the South of Eng- 
land it was often 18s. a ton. No particular skill 
was needed for running the Diesel engine, and 
there was no extra complication. He had once 
seen a Diesel engine stop. It was at the Glasgow 
Exhibition, and it was found that the attendant 
had forgotten to fill the fuel reservoir. When some 
more oil was put in, the engine ran again. The 
cost of a 160 horse-power Diesel engine worked 
out at 281. 10s. per kilowatt. This included 
land, &c., the engine being in complete working 
order. 

Mr. Day wished to correct the impression that 
engineers in Great Britain had not sufficient enter- 
prise to take up this new form of engine. As a 
matter of fact, it had been made in both Scotland 
and England in early days, but the invention was 
not then complete. The firms who had taken the 
matter up found they were ‘‘nursing somebody 
else’s baby,” and that did not pay. The firm 
he was connected with, the Mirrlees Watson 
Co., had, however, taken the matter up again in 
the more perfected state. They had made tests 
with a 35 horse-power engine, and found that the 
earlier troubles had been got over, and their results 
agreed with those given in the paper. 

Mr. Livens said that if the price of the Diesel 
engine were compared with that of an ordinary oil- 
engine, it would be found to be about twice as great, 
and the interest on the extra capital thus required 
would about pay for the additional oil that the 
ordinary oil-engine was said to need. He con- 
sidered that the ordinary oil-engine was more easy 
to manage and would cost less than the Diesel 
engine ; it would not need so much care as the 
pressure was lower, and for these reasons he was 
of opinion that the claims made for the Diesel 
engine were not sustained, as far as ordinary 
powers were concerned. 

The President, in calling on Mr. Clark to reply, 
said that a great many points had been raised, and, 
no doubt, the author would deal with some of them 
later by written communication to be included in 
the printed Transactions. 

Mr. Clark said he would follow the President’s 
suggestion. The price of coal given was arrived at 
by taking an average of the published reports of 
electric lighting stations. In regard to the Diesel 
engine being also suitable as a slow combustion gas- 
engine, this, no doubt, was true, but at present it 
was being developed as an oil-engine. The cost of 
the engine might be high, but the invention was 
new, and the price would come down. The quantity 
of oil used would also come down, and he would 
say that in the future it would be one-third that 
needed to run the ordinary oil-engine. 

Professor Watkinson said it was necessary to 
correct a mis-statement that had been made. The 
premature ignition and the blowing off of a cy- 
linder cover had not occurred in Scotland, as had 
been stated, but took place in Germany. At the 
time to which reference had been made the work 
done in Glasgow was quite as good as that of the 
German engines. 


Fast-Cuttina Toots. 


A paper by Mr. H. H. Suplee, of New York, 
entitled ‘‘ Notes on Fast-Cutting Tools,” was next 
read by Mr. Worthington. This paper we print in 
full in our present issue. At the conclusion of the 
reading Mr. Suplee added that it was important to 
remember that the best results with high-speed 
steel could not be obtained with the present 
machines. He would refer members to a report 
on the subject of his paper which had 5 aE in 
the Journal of the Franklin Institute. e did not 
put the details given in the paper forward as his 
own observations, but the Secretary having said 
that the matter was interesting, he had written for 
the records now given. He considered the principal 
mistake made by the users of high-speed steel was 
that they tried to use too light a cut. That led to 
failure. Probably the high temperature of the 
heavier cut was needed to make the steel stand, 
otherwise it might become brittle. 

The President, in opening the discussion, said | 





that the subject before the meeting appeared to him 
one of the most important thas ad arigon in the 
machine-tool industry during his time. He would 
ask Mr. Joseph Barrow to open the discussion, as 
he had had so much experience with the old tool 
steel, and had had more experience than almost 
anyone in removing large quantities of metal. 
Members would remember what he had done in 
this way in cutting a square-threaded screw at a 
single cut. 

Mr. Barrow, in response, said that there might 
be two opinions about the advantages of the steel 
described. A well-known engineer had called on 
him a short time previously, and said he had been 
to the Bethlehem Steel Works, where the applica- 
tion was a complete failure, and the company were 
fast reducing their machinery to an unsaleable 
wreck. His own view was that where a small 
amount of metal had to be removed the new steel 
could be used with advantage; but where large 
amounts had to be removed, a slow speed must be 
used. The power to remove metal was dependent 
upon the work expended. He was struck by the 
total ignorance of people connected with these 
matters. A round-nose tool would cut a crescent- 
shaped chip, and he noticed what he called ‘the 
mark of the beast” in the chips illustrated : that 
was the serrated edges of the cut. The speaker 
referred to the efforts being made in Yorkshire to 
construct machine -tools which would meet the 
demands made upon them by the extra speed of 
cutting with the new steel. He referred to lathes 
which were designed with large heads as ‘‘ hydro- 
cephalous,” and maintained that such machines 
would not enable the additional work to be carried 
out with advantage. He had executed work in 
ordinary lathes at a speed of 60 ft. per minute 
without stress or trouble. 

Mr. Christopher James differed in almost every 
respect from what the last speaker had said, 
although he agreed that a ‘‘ hydrocephalous ” 
lathe was not a machine to be devised. Lathes, 
like other machines, should be well proportioned. 
Mr. Barrow had said high-speed steel did not pay, 
and thought it best to use an ordinary lathe. The 
speaker, too, had made experiments, and had tried 
to speed up an ordinary lathe. He could take a 
cut at high speed, but not a heavy cut, for if he 
tried to do so vibrations were set up which resulted 
in the piece not being cylindrical. He had turned 
a steel of 25-ton tensile strength in a special 
12-in. lathe, the speed being 45 ft. per minute, 
and had removed 14 lb. of metal per minute. 
A stronger and harder steel, with 0.65 of 
carbon and a tensile strength of 55 tons, had 
been turned, the speed being 24 ft. per minute, 
the diameter being reduced from 3 in. to 2% in. 
He had failed to get the same results with an 
ordinary lathe, and he felt it was useless to try 
to use high-speed steel in any of the old machines. 
Another thing that was needed was a powerful feed- 
motion. He had found a cut fin. deep with a 
}-in. feed to give good results, that is to say, the 
cut would be rectangular. Mr. Windsor Richards 
here asked what was the speaker’s experience with 
planing machines. Mr. James said ‘that planing 
machines were mostly used for castings. e had 
worked at 40 ft. a minute, but found it difficult to 
get tools to stand above 35 ft. per minute. He 
did not know why the high-speed steel would not 
stand so well on the planing machine, but thought 
it might be due to the alternate heating and cool- 
ing. He concluded by saying it was no good 
trying to get the utmost value out of these steels 
with ordinary machines, and in regard to the power 
absorbed in the cut, he did not think that was 
sufficiently ee op to trouble very much about 
it. He would advocate in the most emphatic 
manner the use of high-speed cutting steel when- 
ever a large amount of material had to be removed 
in a given time. 

Mr. Wilson Hartneil reminded the meeting that 
it was often a great point to remove a large amount 
of surface (as distinguished from weight of metal) 
in a given time. He knew that several large 
firms were using this steel, and one very im- 

rtant company had introduced it extensively. 

hey were breaking down their existing machines 
rapidly ; but the policy of the management was 
that the machines would have to go if they were 
not equal to the work now needed. Whatever 
might be the arguments and theories, he could say 
that the thing was being done. 

Mr. Hardisty had been turning mild steel 90 ft. 
to 130 ft. per minute with light cut with ordinary 
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tool-steel. He had tried high-speed steel and found 
it no good. 

Mr. R. Allen, of Bedford, said that the intro- 
duction of high-speed steel had made a marvellous 
change in the machine-shop. He had seen the 
Taylor-White steel at Bethlehem, and endeavoured 
to come to terms for its use, but the demands 
made were too high, and on his return home he had 
obtained an English steel that did equally well. A 
notable fact about the introduction of high-speed 
steel was the incentive it gave the men, and in 
their shops at Bedford his company had reduced 
the price of machining 50 per cent. since the new 
steel had been introduced. For cast-iron work 
they found the steel introduced by Messrs. Arm- 
strong, Whitworth, and Co., the best. 

Mr. Butler, of Halifax, said that the new steel 
on a proper lathe would turn at four times the 
speed of the old steel, and when working on axles at 
five times the speed ; in fact, it would turn a journal 
in an axle in less time than it would take to heat it 
in a forge. There were five or six of the new high- 
speed steels in the market, and his experience was 
that the higher priced ones were the best. He had 
endeavoured to reduce a 4 in. shaft to 24 in. at once 
by a high-speed cutting tool; but could not work 
true 6 in. from the support. By putting four tools 
on, however, he had been able to do this when the 
cutting speed was 50 ft. per minute. 

Mr. Ellis, as a Sheffield man, wished to point out 
that the high-speed steel was a Sheftield production. 
With a 36-in. lathe he had removed 3 tons of shav- 
ings every 12 hours. 

r. Johnson, of Montreal, was able to corro- 
borate the facts and figures given by theauthor. In 
the Canadian and Pacific Railway shops they had 
been using ‘‘ Noble” steel, and the effect was that 
they had nearly doubled the output of the machine- 
shops. Before, the erecting shop had to wait on 
the machine-tool department, but now the erecting 
shop had to work overtime to keepup. He advised 
members that the sooner they got into the way of 
using the new steels, the better it would be for 
them. 

Some remarks were also made by Mr. Hill, of 
Derby, Mr. Daniel Adamson, and Mr. Worby 
Beaumont. 

Mr. Wicksteed, in calling on the author to 
reply, said that naturally the power expended in 
machining depended upon the amount of metal 
removed, and it was unnecessary to say that the 
steel was not of service, because the machine 
using it needed more power. The question was, 
did it need more power in terms of the weight 
of metal removed? The advantage of the new 
steel was that it not only enabled a heavy cut 
to be taken, but by it a lighter cut could be taken 
more quickly, so the saving in time was roughly 
about one half. He was surprised to hear the 
remarks of Mr. Hardisty, and he thought that if 
the use of high-speed steel were more studied, and 
the effect of temperatures were noted by means of 
pyrometers, there would be much improvement in 
the practice of many machine-shops. 

Mr. Suplee, in replying to the discussion, said 
that the figures given in the paper did not represent 
tests, but the reports of daily work. On the other 
hand, the Franklin Institute records were those of 
tests in which the tools were tried to destruction. 
It was worthy of note that at the Bethlehem works 
the high-speed steel was introduced to meet an 
emergency. The company had to fulfil a contract 


in a very short time, and vhis was the only way in | P® 


which they could do it. At about the time the 
new steel came out the premium system was intro- 
duced, and the two worked together in reducing 
the time spent on a job. 

The meeting here adjourned until the next day. 
In the afternoon visits were paid to works in the 
neighbourhood, and the annual dinner was held in 
the evening. We shall continue our report in our 
next issue. 








NOTES. 
Brirtatn’s CoMPETITORS IN THE STEEL TRADE. 


THERE has this week been issued a statistical 
record of the iron ore, pig iron, and steel produc- 
tion of the principal countries in the world, and 
it clearly ectebliches how our competitors have 
been progressing, while we have been making little 
or no advance. 
the basis of most iron and steel manufactures, it is 


pointed out that, taking the average annual pro- | Ty, 
ductions in the quinquennial period ending with 


In the case of pig iron, which is|~ 





1896, the United States only exceeded the British 
total by 312,000 tons, whereas America’s annua 
total in the past five years is about 5,700,000 tons 
greater than ours. In other words, our average 
annual output has ouly gone up from 7,930,000 tons 
to 8,770,000 tons = 11 per cent., while in the 
United States the increase is from 8,242,000 tons 
to 14,429,000 tons 75 per cent. Germany, 
instead of being two million tons behind us, as 
was the case five years ago, falls short now by only 
600,000 tons, her average in 1894-6 having been 
5,729,000 tons per annum, while in 1897-1901 it 
rose to 8,168,000 tons = 43 per cent. This may 
be accepted as proving a great increase in. foundry 
work and in mechanical engineering generally, 
which cannot easily be measured in tons of finished 
manufactures. In the case of steel we have similar 
figures. Confining ourselves to the past four years, 
we find that the output in the United States has 
increased from 10,640,000 tons to 14,994,000 tons 
= 40 per cent., and in Germany from 6,290,000 
tons to 7,781,000 tons = 23 per cent., while we 
stand still. Our total in 1899 was 4,855,000 tons ; 
in 1900 and 1901 it slightly exceeded 4,900,000 
tons ; but last year it dropped back to 4,849,000 
tons, and thus we are but a poor third. 


STREET RarLways IN AMERICA. 


There are 268 companies in the States owning 
street railways, excluding small lines earning less 
than 50001. of gross receipts. It is interesting to 
note how the companies are grouped as to size ; 
the greatest company seems to be the Inter-Urban 
Street Railway Company, of New York, which in- 
cludes the Metropolitan Street Railway Company, 
and they took in 1902 three millions sterling in 
gross receipts; the Union Traction Company, of 
Philadelphia, came second, with 2,824,000/.; the 
Brooklyn Rapid Transit Company, 2,557,6001.; the 
Boston Elevated Railway Company, 2,264,2001.; 
the Manhattan Railway Company (overhead line), 
2,258,2001. ; the Pittsburgh Company, 1,605,000/. ; 
the Chicago Union Traction Company, 1,588,500. ; 
St. Louis Company, 1,290,500/.; Chicago City Rail- 
road, 1,283,000/.; Massachusetts Company, Boston, 
1,218,000/.; and the United Railways of San Fran- 
cisco, 1,113,000/. The others are under a million ; 
but including all the lines having over 200,000/. in 
gross receipts, there are 38 companies whose aggre- 
gate receipts in 1902 were 31,867,300/., as com- 
wre with 29,318,000/. in 1901. The following 

able shows the figures for similar groups :— 














| i 
Companies Taking | Per Cent. of 
Over No. 1902, | 1901. | Increase. 
£ £ £ 
200,000 38 | 81,867,300 | 29,318,000 8 

100,000 to 200,000 19 2,660,700 2,286,500 16.3 
20,000 ,, 100,C00 88 3,779,700 | 3,309,200 14.2 
10,000 ,, 000 65 881,700 780,700 | 10.4 
5,000 ,, 10,000 58 433,300 370,200 | 17.0 

Totals ..| 268 | 39,622,700 | 36,064,600 | 

! ! 


Ten of these railways practically take nearly one- 
half of the gross receipts—about 17 millions ster- 
ling. If we add together the receipts of thirteen 
companies operating in or around the principal 
cities—New York, Chicago, Philadelphia, Brooklyn, 
and Boston—we find they alone take nearly 19 mil- 
lions sterling, or almost exactly one-half of the 
total. These facts we have worked out from a 
comprehensive record of the results of all the com- 
nies from the point of view of the investor just 
issued.* It shows that in all there are 1361 com- 
panies ; but the great majority are very small con- 
cerns. 


Tae Miptanp Rarway Company AND TURBINE- 
Driven Screw STEAMERS. 


The Midland Railway Company, who are con- 
structing a new harbour at Heysham, on the Lanca- 
shire Coast, near Morecambe, to be completed for 
the summer traffic of next year, have this. week 
placed orders for four high-speed steamers to con- 
duct the service between England and the Isle of 
Man and Belfast, their intention being to develop 
a high-speed through service from the leading 
centres of population to various points in Ireland. 
Perhaps the most interesting feature of the 
steamers, from the engineering point of view, is 
that two of them will be propelled by triple-screws, 


* “American Street Railway Investments,” issued 
annually in connection with the Street Railway Journal. 
e McGraw Publishing Company, 114, Liberty-street, 
New York. [Price 5 dols.] 





driven by steam turbines, while ‘the other two 


1} vessels will be of the twin-screw type, having triple- 


expansion reciprocating engines. The vessels have 
been designed by Professor J. Harvard Biles, who 
hashad a large experience, in recent years, of channel 
steamer requirements. Since the intention is to 
have exhaustive trials, under exactly similar con- 
ditions, between the ships poor, bagged and reci- 
procating machinery, most valuable data will be 
ascertained. Hitherto, turbine steamers have 
replaced paddle-boats, and there have been other 
variants, so that it has not been possible to arrive 
definitely at the relative economy of the two marine 
systems. Here there will only: be the one great 
differing factor, and the relative water and coal 
consumption results will therefore be reliable. 
Fortunately, Professor Biles has, in Mr. J. 
Mathieson, the General Manager of the Mid- 
land Company, a co-adjutor thoroughly imbued 
with the importance of solving such a problem. 
The steamers, which are to be of 20-knot speed, 
are to be 330 ft. long by 40 ft. beam and 25 ft. 
depth, the gross tonnage being about 1900 each. 
Each of the vessels will have two double- and one 
single-ended boilers, and will be fitted up with 
state-rooms corresponding more to the arrangement 
of the Atlantic liners than to the ordinary channel 
steamer of a few years ago. A large number of 
stalls will be arranged on the latest system for the 
carriage of cattle ; but these are to be entirely 
isolated from the passenger quarters. The ships 
to be fitted with reciprocating engines are to be 
built by Messrs. John Brown and Co., Limited, of 
Clydebank, and Messrs. Caird and Co., Limited, 
of Greenock ; while the vessels with the steam 
turbines will be constructed by Messrs. Vickers 
Sons and Maxim, Limited, of Barrow-in-Furness, 
and Messrs. William Denny and Brothers, of 
Dumbarton. 


THe METROPOLITAN FIRE BRIGADE. 


The London County Council decided on Tuesday 
to appoint Captain Hamilton, R.N., to the post of 
chief officer of the London Fire Brigade ; and con- 
sidering the list of candidates put before the 
General Purposes Committee for selection, there 
can be little doubt that the selection was the best 
that could be made under the circumstances ; and 
it cannot be denied that the new chief brings with 
him the best credentials generally, as also a very 
good engineering experience from his own particular 
branch of the Service. The post he will have to fill 
isan eminently difficult one, for no matter what may 
be said in the London County Council, the brigade 
does not at present accord with modern require- 
ments; and the loss of life and the number of 
great fires have been on the increase. It will be the 
duty of the new chief to carefully study existing 
positions of affairs, and by due strengthening of 
the force, by alterations in the equipment, and by 
probably making various changes in its organisa- 
tion and in the training and tuition of the men, bring 
it again to that first place in the world’s fire service, 
which the force undoubtedly held in the seventies 
and early eighties. To do this it will require 
a great amount of careful study, tact, and 
common-sense, and we are under the impres- 
sion that the new chief will be able to deal with 
this difficult problem in a practical manner, owing, 
as we have said, to what we know of him and his 
successful career in the Navy. It will be remem- 
bered that on the resignation of Commander Wells 
we strongly favoured careful investigation as to 
the actual requirements of the — and the 
duties of the new chief officer. e have long 
advocated that a brigade like that of the Metro- 
polis should preferably be in the hands of someone 
thoroughly conversant with building construction. 
We considered that the second officer, having 
building experience, as well as considerable fire 
experience, had great claims on the post. But we 
are also fully aware that it would have been very 
difficult for the Fire Brigade Committee to sud- 
denly change its policy and advance either Mr. 
Gamble, or specifically encourage applications from 
leading provincial fire chiefs. Their general adver- 
tisement did not bring them the desired class of ap- 
plicants as far as the civilian element was concerned ; 
whilst the second officer’s work has been so excellent 
in his present office that many of the Councillors 
were loathe to change the character of his duties ; 
and also considered that it might be of benefit to 
the service if fresh blood were imported into the 
force. The selection made, in accordance with the 
open advertisement, and in accordance with the 
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Fire Brigade Committee’s policy, was the only one 
that very well could be made, and knowing that 
the Committee is now fully alive to its responsi- 
bilities, we foresee that with the aid of the sound 
naval man they have selected, improvement must 
almost necessarily follow. At least, we should be 
very disappointed if this were not the case. We would 
hence congratulate Captain Hamilton on his ap- 
pointment, which, we trust, will be a most success- 
ful one. He starts work with the good wishes of 
the fire service and the technical professions. If 
he can regain for the Metropolitan Fire Brigade its 
old high position among the world’s fire-fighting 
departments, he will be a benefactor, not only to 
the Metropolis, but to the Empire throughout, 
whose fire chiefs would only be too desirous of 
having the London brigade again as a model to look 
up to, 








FREE TRADE OR PROTECTION FOR 
ENGINEERS. 
To THE EpiTOoR OF ENGINEERING. 

Str, —All the daily papers are foretelling a General 
Election next spring, and at that election the question is 
to be decided whether this country shall maintain the 
Free Trade policy under which its manufactures have 
risen to their present height, or whether it shall embark 
ona policy of colonial reciprocity and a war of tariffs 
with foreign countries. At present the mass of electors 
are profoundly ignorant of the question at issue, and eight 
or ten months is far too short a time in which to educate 
them. Indeed it is to be doubted whether the experts 
can predict what would be the effect of the proposed 
fiscal change on the general trade of the country. 

But while it is almost impossible to say what would be 
the general effect of the abandonment of free trade it is 

uite easy to see that it would effect immense harm on 
the engineering business. Without export half the engi- 
neers’ shops would have to close to-morrow, and the 
promise of the whole of the colonial trade would not 
keep them open more than a week longer. Our colonies 
do not take 10 per cent. of what we export. Our goods 
go to South America, Russia, Austro-Hungary, France, 
and even to Germany, in larger quantities than to 
the colonies. For the last three years we have been 
told of the coming demand from South Africa, and 
it has yet to come. The orders we get from Aus- 
tralasia are mostly paid from money borrowed on 
the London market. The Labour Party at the Anti- 
podes is so strong that there is no hope that they will 
relax their tariff in our favour. They may be ready to 
raise it against other nations, if we will give them an 
advantage as regards their raw products ; but they will 
not allow a freer entry than we have now. Weare told 
that the abandonment of free trade will enable our states- 
men to get better terms from other countries. Such a 
statement is absurd.- If the proposed change be made, 
the first thing that must & done is to tax corn 
in favour of Canada and India; wine, frozen meat, 
and wool, in favour of Australia and New Zealand, 
and so on. We shall hit the United States, South 
America, France, Germany, and Russia in the face, and 
they will not be in a good mood for us to extract favour- 
able bargains. We already have the most favoured-nation 
treatment nearly everywhere, and how can we expect to 
do better. We may easily do worse. It will be manu- 
facturers, and engineers especially, who will have to bear 
the brunt of the animosity we shall arouse. Our export 
trade must suffer terribly. The colonies, however bene- 
volent they ~~ be, cannot take the place of other 
countries. At the same time we shall have to facea de- 
mand, backed by the “—_ of four powerful unions, for 
higher wages. I hope that all engineers will give this 
matter their earnest attention, and first of all reckon up 
how much of their prosperity depends on foreign trade, 
and how much on colonial trade. I fancy they will find the 
figures about five to one. It will be too late to debate 
this question next June, for it will probably be settled 
one way or the other before then. 

Yours faithfully, 
MANUFACTURING ENGINEER. 








THE FISCAL QUESTION. 
To THE EpiToR oF ENGINEERING. | 

Sir,—I was greatly struck with one point in your 
eading article last week on the ‘‘Steel Situation in the 
States.” You referred incidentally to the powerful in- 
fluence of the United States Steel Corporation, and to 
the probable effect in this country of the dumping down 
of their surplus production, and referred to this pro- 
spect as an interesting commentary on the fiscal ques- 
tion now engaging public attention. I do not think 
engineers are giving sufficient attention to the subject, 
especially as engineering is one of the great industries 
most immediately concerned, and I know of no better 
medium for directing attention to considerations which 
should influence the re-arrangement of our fiscal system 
than through your columns. 

Free trade has been elevated in this country to the 
dignity of an eleventh commandment, and yet as sensible 
people we usually recognise the fact that ‘‘ conditions may 
alter cases.” Although admitting that the expansion of 
the world from an industrial point of view has crea: 
conditions differing materially from those of- 1846, we 
refuse to recognise that such differences can affect the 
wisdom or otherwise of a past free-trade policy. 

We are told that it is free trade that has given us our 
present position in the world’s commerce, bringing pros- 





perity to the working classes, with high es and a 
reduction in the cost of living. But in yen a] where 
pane prevails, w: are higher, although the cost of 
iving is greater—largely because the standard is higher— 
but this certainly brings more comfort to the toiler. In 
Germany, also a protective country, w: are lower and 
the standard of living is correspondingly lower. How can 
these two conditions be reconciled ? ca 

When free trade was first elevated to the position of an 
infallible doctrine we: were pioneers in all engineering 
manufactures ; other countries were d as imita- 
tors and were a long way behind. Conditions have 
changed ; America is now equal to us, if not superior in 
some respects, and the conditions there have enabled 
the great producing companies to create a policy of com- 
bines and surplus products which is bound sooner or later 
to bring about a serious collapse in this country, Germany 
is following fast on the same lines and with similar 
results, 

The receipt from foreign countries of their surplus pro- 
duct at a price lower than the cost of production may be 
a cidiinal ania to us, but that is a poor consolation to the 
capitalist whose plant is idle, and to the workman whose 
labour is not required, because of the importation of that 
which they wish to produce. Is it not a remarkable sug- 
gestion of the fact that free trade is not all it was ex- 
pected perpetually to be, that ‘‘there are 13,000,000 of 
our workers underfed and on the verge of hunger.” 

Again now that retaliation is regarded as a valuable 
weapon in what is to-day a great international industrial 
warfare—the case of Russia v. America in the sugar-iron 
retaliation fight is a case in point—we realise that we for- 
feited the means of enforcing the ‘‘ favoured nation treat- 
ment.” The sword need not always be unsheathed ; but the 
fact that it is buckled on adds wonderfully to the effect 
of persuasion. Some may tell me that it is the Empire 
which is indirectly refusing ‘‘favoured nation treatment” 
to Germany because the colonies are giving us preferential 
tariffs ; but if we place Silesia in the position of Canada 
and Prussia in that of the Mother Country, we might 
have almost a parallel case, and yet no one_ will 
contend that preferential treatment between Silesia 
and Prussia could be regarded as any violation of the 
‘“‘favoured nation” clause in German Empire treaties 
with other countries. The mistake made some time ago 
—in the Belgian and German commercial treaties—was 
in placing those countries in the same position as the 
units of our own empire ; sothat it is as ridiculous for 
foreign countries, as it is puerile for some of our own 
politicians, to contend that because we propose to adopt 
the conditions of foreign countries we are necessarily 
= ‘favoured nation treatment.” We simply 
flatter them by imitation. 

As to the necessity for some change, even from the 
industrial point of view, there is the fact that comparing 
the average annual value of our foreign trade during the 
decade ending 1890 and the ten years ending 1900, we have 
an increasein imports at 52,000,000/. sterling perannum, and 
in exports of only 5,000,0007. The pure political scientist 
may say that it is a fine thing for the country to go on 
thus increasing the increment of wealth through excess of 
imports, but even when we make allowance for the return 
in increased imports due to the employment of shipping, 
to the use of our capital abroad, and to our profit on the 
exchange of commodities, there is the remarkable fact 
that foreign nations are not utilising our manufacturing 
— as much as formerly, while we go on trying to 
develop it. No one can fail to recognise the great deve- 
lopment of the manufacturing industries of the United 
States, and also their increasing export trade, and no 
better explanation is afforded than that of the late Presi- 
dent McKinley when he said, as justification for his tariff 
policy, that ‘‘the people of no nation in history have ever 

rmanently prospered under a policy which sacrifices 
| stron industries to build up and develop the resources, 
and give employment to the labour of foreign States.” 
Therein consists the difference between the United 
States and Great Britain; and there can be no 
doubt that the money we are earning goes to help 
others instead of developing our producing capacity, and 
this must tend to increase the number of people who are 
‘“‘underfed, and on the verge of hunger.” Can it avail if 
we increase our imports because we invest a million in an 
American or a German factory where American or Ger- 
man workers gain a wage, although they create profits to 
pay for our imports, if at the same time a corresponding 
number of British workers are out of employment ? 

I shall be told that as not quite 20 per cent. of the 
wheat and wheat flour we import comes from the British 
colonies and possessions, a duty on foreign goods to meet 
the aim advocated and to check foreign aggression in this 
country means a tax on 80,000,000 cwt. of foodstuffs 
which come from other parts; but if by a small tax we can 
increase our own agricultural production, thereby retain- 
ing more people on the soil, with an accompanying im- 
provement of the race, and at the same time improve the 
opportunities of developing our colonies, while encou- 
raging them to buy more largely from us, we shall have 
done something towards permanent advantage. The 
enco ment of the colonies must tend to enormous 
development ; it is only beginning, so that the present 
amount of imports from the Mother Country should not 
be regarded as the ultimate measure of our trade, and of 
our compensation for the sacrifice we now make. _ 

Change in our fiscal rte may increase the cost of 
the loaf, but there are other directions in which compen- 
sation, even in duties, may be made. Even now, how- 


ted | ever, we live in a somewhat precarious state, because, 


as your article points out, we are more or less depen- 
dent on the great Trust manipulators of the States, not 
only in connection with iron and steel, but also for our 
meat, corn, and many other food pape. Again, will 
not America and others still be a suppliant for our orders 








for these 80,000,000.cwt. of food-stuffs? .It is perishable. 
Similarly, foreign countries do not take our manufactures 
for sentimental reasons. _They do so because our goods 
suit, and because they cannot do without them. 

I hope you will excuse the length of my letter. I 
have confined my remarks within the narrowest limits, 
perhaps at the cost of connected or complete argu- 
ment. I have rather suggested reasons why I am 
satisfied to be with that great economist and sta- 
tistician, Sir Robert Giffen, who, while a free trader 
in general, even for the colonies, says that he should 
“contemplate with equanimity a good understanding 
with our self-governing colonies as to the internal trade 
arrangements of the empire, even if it should include a 
tincture of the preferential arrangement to which the 
colonies ap so much attached.” Again, to quote 
another distinguished political economist (Thorold 
Rogers) :—‘‘ The best economical condition is not that in 
which the greatest amount of produce is obtained at the 
greatest rate, the greatest amount of capitalists pick up 
the greatest amount of profits, but one in which the 
greatest amount of workmen can live in the greatest pos- 
sible comfort and security.” 

I think that engineers should make their opinions 
heard on this question, so that Mr. Chamberlain, and 
those who are valiantly taking up their cause, as well as 
the cause of the empire, may understand clearly that their 
efforts are appreciated. 

Yours, &c., 
REER TRADE, 

Newcastle-on-Tyne, July 28, 1903. 








‘* ELEVATED RAILWAYS.” 
To THE EpiToR oF ENGINEERING. 

Str, —There is an errorin the 4th column of page 134 
of your last issue which I regret to find was also in the 
manuscript I sent you on May 14. 

Inst of ‘by some 12 per cent.” it should read by 


some 20 per cent. 
Yours faithfully, 
GERALD BARKER. 
1, Victoria-street, Westminster, July 28, 1903. 








PERsONAL.—Mr. James M. Dewar has commenced busi- 
ness as _a consulting engineér and surveyor, at 4, Lloyd’s- 
avenue, Fenchurch-street, E.C. ; 





Bripuineton. — At Bridlington, on Friday, Mr. 
W. O. E. Meade-King, Local Government Board. In- 
sew held an inquiry into an application by the Town 

ouncil for authority to borrow 34 7000. in respect of sea- 
front improvements, and an extension of the Royal 
Prince’s Parade northward and southward. The scheme 
includes the construction of a footpath between the Espla- 
nade and Beconsfield, the reconstruction of the Victoria 
sea defences, and 17,000/. for an extension of the Prince’s 
Parade, and the erection of a pavilion and shops on the 
extension. 





BassneTr’s SouNDER FOR SuHips. — Bassnett’s atmo- 
= sounder, for taking soundings without stopping 
the ship, is provided with a celluloid tube, in place of a 
glass tube, so that it is not liable to accidental fracture. 
The water rises in this tube to a height corresponding to 
the depth to which the sounder is immersed, and the 
sounding can be read off when the tube is raised. The 
tube is connected to the entrance valve without the use 
of a rubber washer, and the valve is so constructed that 
the officer of the watch can see at a glance when the 
instrument is ready for a cast. The instrument is made 
by Messrs. J. Brown and Son, 58, Great Clyde - street, 
Glasgow. 





Se_F-LuBrIcaTING METALLIC PackInc.—We have re- 
ceived from Messrs. Seidel and Naumann, 23, Moor-lane, 
Fore-street, London, E.C., samples of their metallic pack- 
ing rings for use in meeresans engines using superheated 
steam, and for hydraulic purposes. The packing is in 
the form of a tube of some soft metal which is filled with 
solid lubricating material. The packing when used is cut 
into lengths, each sufficiently long to form one turn round 
the piston-rod in the ordinary way. The tubing has holes 
at intervals along the side, through which the packing 
can flow as required when heated. It is claimed for this 
packing that it can be fitted to any stuffing-box without 
alteration ; that it reduces friction; that it resists heat 
up to 2000 deg. Fahr., and will keep tight even at a pres- 
sure of 300 atmospheres. . For the higher temperatures 
the tubing which forms the casing is made of copper. 





TrapvE, &c.—Mr. Robert Boyle, having bought all 
shares in Messrs. Robert Boyle and So Limited, ven- 
tilating engineers, not formerly held by him, is carrying 
on the business himself under the original title of Robert 
Boyle and Son, at 64, Holborn Viaduct, London, and 
110, Bothwell -street, Glasgow. — Messrs. Middleton, 
Hunter, and Duff, C.E., of Westminster, and 42, Frede- 
rick-street, Edinburgh, have been appointed by the 
Crown Agents for the Colonies, to advise and report upon 
a water supply of about 40 million gallons per day for 
domestic and steam and other trade purposes in the 
Johannesburg District of {the Transvaal.—The Ipswich 
Corporation has placed an order with the British West- 
inghouse Electric and Manufacturing Company, Limited, 
Manchester, for one watering and track-cleaning car, com- 
lete with all necessary electrical equipments.— Messrs, 
easures Brothers, Limited, iron and steel contractors 
and engineers, Southwark-street, S.E., have amalga- 
mated with Messrs. H. and G. Measures, Croydon, 
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LORD RAVENSWORTH. 


By the death of the Earl of Ravensworth, which 
occurred at his seat Eslington Park on July 22, there 
passed away one who did, in his time, much good 
work for his country in an unobtrusive manner. To 
our readers he would be chiefly known as the Presi- 
dent of the Institution of Naval Architects, being the 
second in succession to the position. He was elected 
to the presidential chair on the death of Lord 
Hampton, who, as Sir John Packington, was for 
some time First Lord of the Admiralty. During 
the many years Lord Ravensworth presided over 
the Institution of Naval Architects he was un- 
wearied in forwarding the interests of that important 
society. Members will remember how unfailing he 
was in attendance at meetings, and with what admir- 
able patience he sat through discussions, often of a 
highly technical nature, and which must have been 
somewhat wearisome to one not an expert. His fine 
courtesy and amiable conduct in the chair added much 
to the pleasantness of attending a meeting of the In- 
stitution. It was, however, necessary to be one of 
the Council of the Institution (or else to be the 
late secretary, Mr. George Holmes), to appreciate 
how conscientiously Lord Ravensworth carried out 
every task which he considered it his duty to fulfil, 
and in this his interpretation was most liberal. 
Another way in which Lord Ravensworth came 
in contact with the engineering world was as 
President of the Royal Jubilee Exhibition held in 
Newcastle in 1887, an enterprise which largely 
owed its success to his exertions. He was in 
all things a keen Tynesider, and his extensive pro- 
perty near Newcastle brought him into contact with 
the prominent men of the Northumbrian capital, by 
all of whom he was highly respected. Lord Ravens- 
worth was, indeed, an admirable specimen of the 
English nobleman of what we are apt to consider the 
old-fashioned sort; perhaps because it is necessary 
to reach a somewhat advanced age to bring into relief 
all the old-fashioned qualities. However that may 
be, he had a keen sense of what he owed to his country 
and to the dignity of his position. 

Lord Ravensworth was born in 182] and succeeded 
to the title in 1878. The family of Liddell, to which 
he belonged, is one of the oldest in the north, and, 
though the earldom is of comparatively recent creation, 
the baronetcy which was in the family, was one of the 
earliest creations, 








CAPE GOVERNMENT RAILWAYS. 

Tue receipts of the Cape Government railways in 
1902 were 5,291,627/., as compared with 3,852.871/. in 
1901. The working expenses last year were 3,779,256/., 
as compared with 2,875,571/. in 1901. The profit 
realised for 1902 was accordingly 1,512,371/., as com- 
pared with 977,300/. in 1901, showing the large and 
satisfactory increase of 535,0711. The capital expended 
stood, in 1902, at 23,154,083/., as compared with 
22,125,850/. in 1901. Taking the average interest at 
32 per cent. per annum, the amount which the Cape 
Government had to provide for interest on capital was 
868,278/. for 1902, as compared with 829,719/. for 
1901. The surplus after payment of working expenses 
and interest accordingly worked out at 644,0932. in 
1902, and 147,581/. in 1901. It will, of course, be 
remembered that 1901 was a period of what may 
be termed complete war, while peace was restored 
during the last seven months of 1902. At the 
same time, so far as the Cape Colony was concerned, 
the conclusion of peace did not, unfortunately, mean 
an absolute pacification, so that traffic continued to be 
adversely affected, tosome extent. On the other hand, 
the conclusion of peace, no doubt, led to a great 
military traffic during the ey | months of 1902, in 
consequence of the withdrawal of British troops and 
munitions of war from Soath Africa. The net return 
for 1902 upon the capital expended came out at 
6/. 10s. 8d. per cent. per annum, while in 190] the 
corresponding return was at the rate of only 4/. 8s. 4d. 
per cent. per annum. The number of train miles 
run upon the Cape Government lines last year was 
12,318,639, as compared with 10,388,168 in 1901. The 
distance run by trains upon the Western system last 
year was 5,900,327 miles, as compared with 4,820,540 
miles ; upon the Midland system, 4,230,343 miles, as 
compared with 3,612,534 miles; and upon the Eastern 
system, 2,187,969 miles, as compared with 1,955,387 
miles. The earnings per train-inile run last year were 
8s. 7d., as compared with 7s. 5d. in 1901. The work- 
ing expenses last year per train-mile run were 6s. 14d., 
as compared with 5s. 64d. in 1901. The earnings of 
the Rhodesian section last year were 811,921/., as com- 

ared with 644,842/. in 1901, while through traffic 
rom Cape stations to Orange River Colony stations, 
and vice versd, produced 1,011,752/. in 1902, as com- 


red with 717,578/. in 1901. Of the total of 1,011,7520. 
or 1902 the share of the Cape Colony was 675,751/. 
Through traffic from Cape stations to Transvaal 
stations, and vice vers@, produced last year 2,043,549/., 
as compared with 771,214/. in 1901. 


The share of the 
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THE COST OF STREET LIGHTING. 
We have received from Mr. J. W. Bradley, the City Engineer of Westminster, the following results of his tests 


of nine different types of street lighting : 


Tests or StreET Lamps (Gas AND ELEcTRIC) wITH STATEMENT OF 


CoMPARATIVE Costs. 
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* Average of three series only. 


t The attention of the Gas Light and Coke Company and of Messrs. Sugg has been called to this neglect. 














Cape Colony in the 1902 total was 925,320/., showing | error on page 136 which might lead toconfusion. In the 


an increase of 585,926/., as compared with 1901. 


work of doubling the line between Wynberg and Plum- | 


stead is being proceeded with, and when it is completed 
the duplication will greatly facilitate passenger traffic 
on the suburban line. The general manager thinks that 
rovision should also be made for doubling the line from 

urban-road to Paarl. Duplications are proceeding 
in the neighbourhood of De Aar and Elliott. The 
general manager also recommends the duplication of 
the following lines :—Western system—G oudini-road 
to Worcester, De Doorns to the Hex, Hugo to the 
Touws, and the Touws to De Draai. Midland system 
—Zwartkops to Redhouse. Eastern system—East 
London to Cambridge and Blaney to Berlin. As 
regards lines under construction, Mr. J. Brown, 
engineer-in-chief, reports that a 2-ft. gauge line from 
Kalabas Kraal to Hopefield is approaching comple- 
tion. A 3-ft. gauge line from Paarl to French Hoek 
was commenced in March, 1903; and a 2-ft. gauge 
line from Victoria West to Carnarvon was commenced 
in January, 1903. Another 2-ft. gauge line from 
Port Elizabeth to Avontuur was commenced in May, 
1902, and the laying of rails was begun in December. 
Surveys for a 3-ft. 6-in. line have been commenced 
between Amabele and Butterworth, and for a 2-ft. 
gauge line between Aliwal North and Girtney. The 
construction of all contemplated new lines is to be 
prosecuted as vigorously as possible. 


The | lower curves showin 
“e 


j 


| 
| 


| the Worshipful the Mayor and the 


ratios to net tonn Fig. 2, 

Gross” above Parallelopipedon should read ‘“ Net” 

| — Parallelopipedon ; the error occurred on the original 
proof. 





Ikon AND Stern InsTiITUTE—BARROW - IN - FURNACE 
MEETING.—The autumn meeting of the Iron and Steel 
Institute, of which Dr. Andrew Carnegie is President, 
will be held at Barrow-in-Furness, on Tuesday, Wednes- 
day, Thursday, and Friday, September 1, 2, 3, and 4 
next. The President will deliver a short address, after 
which a number of papers will be read. -On Tuesday 
there will be a reception in the Town Hall b 
Worshipful the Mayor of Barrow-in-Furness (Mr. James 
Fisher), and by the chairman and members of the 
see sage committee, after which a meeting will be held 
for the reading and discussion of papers. After luncheon 
in the Old Town Hall there will be an excursion to the 
works of the Barrow Hematite Steel Company, Limited, 
and another to the Askam blast-furnaces ton the Hod- 
barrow mines and sea-wall. In the evening there will be 
a conversazione in the Town Hall by the invitation of 
J ayoress. Special 
| trains and a a steam yacht on Windermere have 
been arranged for members residing in the Lake district. 
On Wednesday there will again a meeting for the 
reading and discussion of papers, and in the afternoon a 
visit will be made to the Naval Construction Works of 
Messrs. Vickers Sons and Maxim, Limited, with alterna- 








With regard to | tive excursions to the works of the Furness Railway 


the Mossel Bay and Oudtschoorn 3 ft. 6 in. gauge line, |Company, to Roanhead Mines, and the Lonsdale blast- 
the engineer makes a discouraging report. Not only, | furnaces. A ball will be held in the Town Hall, Barrow, 


he says, is the line practically at a standstill, but the | 


works already constructed are also deteriorating. 
The Conservator of Forests reports that the arta of 
Cape sleeper plantations is now 3500 acres for euca- 
— and 4500 acres for conifers. The number of 
8 


eepers required is now 420,000 annually, and the | turning to Ramsden Dock Station. 


| 


in the evening, by invitation of the chairman and 
members of the reception committee. On Thursday, 
after the forenoon meeting, for the reading and 
discussion of papers, members will embark in the 
paddle steamer Lady Evelyn in the Devonshire Dock to 
view the docks of the. Furness Railway Company, re- 
Ladies are invited. 


average cost is 5s., while they are obtainable at 4s. in | Thereafter special train will convey the members to a 


England. It is expected, however, that when more | garden party at Holker Hall, given by Mr. Victor C. W. 
attention is given to Cape forestry, the cost of Cape | Lad i 


sleeper production will be reduced. 








REGISTERED TONNAGE: ErratuM.—In our issue of 


July 24, in the paper on ‘‘ Registered Tonn and their 
Relation to Fiseat ¢ ms + 


Charges and Design,” there is a slight 








avendish, M.P., and 
evening at Furness erg & 
reception committee will be held. On Friday there will 
be two excursions, one by the Furness Railway Com- 
oo" ph steamer Lad t to Fleetwood for Black- 
pool, 


y Evelyn Cavendish. n 
music) by invitation of the 


and the other by special train to Lakeside and 
thence in special steamer to Ambleside and back. 
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A NEW FORM OF FRICTION CLUTCH. 
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(For Description, see Page 163.) 
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Fig.3. DRUM EXPANDING CLUTCH 
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INDUSTRIAL NOTES. 

Tue American Federationist for July has two articles 
on child labour, one, as it affects the United States, 
the other on child labour in Austria. It would seem 
that the trade unionists of America are fully alive to 
the evils of child labour, and are determined to raise 
the age limit throughout the Federal Union. There are 
two aspects to the question, one as regards the compe- 
tition of children with adults, male and female, the 
other in respect of the child’s own equipment for life’s 
industrial battle. In the United States more attention 
is paid to the latter aspect of the question than is paid 
to it in the British Isles or on the Continent of Europe. 
American workmen see more clearly than European 
workers the greater need of educational training, and 
of intellectual development to cope with modern pro- 
gress in the application of science to industrial pur- 
suits. Americans welcome more readily than Europeans 
newer machinery and labour-saving appliances—they 
do not commit the folly of opposing the introduction 
of machinery. This attitude of the American work- 
men indicates a healthier tone, a broader view, due 
mostly to the better education given in the States. 
The school-house is regarded as the portal to the 
workshop. In the former the child and young person 
is technically trained, and all such training is a fitting 
equipment for industrial life. But the Americans do 
not dream of an impossible limit for the school 
age. Some of the more ‘‘ advanced” labour leaders 
in this country have proposed an impossible age limit, 


impossible at least for years to come; that proposal | 


retards what is needed as it arouses opposition in 
quarters more or less favourable to a higher age 
limit. 





The Federaticnist contains a very valuable article on 
**Labour’s Real Share” in the productive wealth. of 
the United States. 


Its object is to show up and com- 
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ravings of Socialist 
agitators as regards 
the alleged robbery of 
the wage-earning pro- 
ducer. The writer 
quotes from the So- 
cialist' press to the 
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effect that, according 80 
to the last census of 
the United States, 


the average annual 








wage paid in the ” 


country is 437.50 dols. 
per year, whereas the 
wealth produced per 
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head of the popula- 40 
tion is 2451 dols., and 
the writers referred 
to say that the differ- 
ence—2014.50 dols.—is appropriated by ‘robbery 
| committed by the capitalists on the working classes.” 
Put in another way they say :—‘‘The wage-earners 
| produce 10 dols. per day, and receive only 1.38 dols.” 
| This fallacy is exposed in carefully worked - out 
figures. The writer, after stating that the computa- 
| tion in well-informed quarters is that from 60 to 85, 
| or even 90 per cent. goes to the producers, says ‘‘ that 
| it is not less than 75 per cent. Then he says the other 
25 + meg cent. might become the property of the workers 
under what he considers proper conditions. The 
article is valuable for its facts. The other portions of 
|the Federationist contain articles on ‘‘The Church’s 
Neglected Duty,” ‘‘The New German Child Labour 
| Law,” on ‘ Employers’ Organisations,” ‘‘Talks on 
| Labour,” &c. The reports on what the labour organisers 
are doing in the States and in Canada are brief, but to 


cgay \ 








the point ; they tell much in a small space. The 
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organ of the American Federation of Labour is far 
beyond any similar publication in this country in its 
style and character, showing better education and a 
better grasp of the situation and of the work to be 
done in the labour world. It is not socialistic, but 
practical in its tone and efforts, 


The fourth annual report of the General Federation 
of Trade Unions says :—‘‘ That for twenty-eight years 
the trade union movement has not been faced with 
questions of ter moment than those it has been 
called upon~to°deal with during the past twelve 
months.” It instances. the two questions of trade 
union liability and the Conciliation Act, 1896, as of 
more than ordinary importance, besides the ordinary 
business of the federation—disputes, conciliation, 
finances, &c., &c. The action of the federation, as 
regards the position ef trade unions since the injunction 
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was granted in the Taff Vale case, is dealt with 
at some length, especially as to what was done in 
Parliament, and as to the appointment of the Labour 
Commission. The federation has protested against the 
composition of that commission, and resolved that ‘‘no 
evidence or assistance be given until after the whole 
matter has been discussed by the Trade Union Con- 
gress.” The very partial success of the Conciliation 
Act is shown by the figures for the last five Peony 
The federation suggests a National Conciliation Board. 
The financial report only covers nine months, owing 
to the earlier date at which the annual meeting was 
held. The income for the nine months amounted to 
23,8741. 15s. 10d.; the expenditure to 12,591/. 17s. 8d.; 
balance to the good, 11,282/. 18s. 2d. This brings the 
reserve fund up to 78,295/. 7s. 6d. The interest on 
moneys invested amounted to 1678/. 10s. 3d., which is 
said to be 50 per cent. more than the entire working 
expenses of the federation, The largest amount was 
voted to the Bethesda quarrymen—3077/. 16s. 1d. 
The largest contribution was from the engineers—- 
5643/. 11s. 6d. Several unions contributed between 
1000/. and 2000/7. each. There are several independent 
articles in the report bearing upon labour questions 
in Britain, America, and on the Continent of Sncepe. 





The Amalgamated Engineers’ Journal for this month 
is of general historical interest, because of its report 
and letters upon and relating to the Clyde dispute, and 
also because Mr. Barnes, the general secretary, pub- 
lishes in it his address as a Labour candidate to the 
electors of the division of Glasgow, for which he has 
been selected. As regards the Clyde dispute, the 
remarks thereon and upon the attitude of the Glasgow 
Committee are from the executive council; for the 
address Mr. George N. Barnes is, of course, himself re- 
sponsible. Other contributions include two on techno- 
logical subjects connected with engineering, and on other 
matters. The branch returns show a membership of 
94,790; of these, 3041 were on donation benefit, 1940 
on sick benefit, and 4376 on superannuation allowance. 
The contingent fund having been overdrawn, a levy 
has become necessary to replenish it. As regards 
wages questions, many matters are awaiting adjust- 
ment at the conference to be held in August, at York. 
The threatened reductions at Barrow and Dundee 
have been deferred till after that conference. At 
Edinburgh the reduction has taken effect in the terms 
of the arrangement as to the Clyde, but with apparent 
reservations. The voting of the members on the 
question of affiliation with the London Representation 
Committee resulted in 2418 voting for and 385 against ; 
total, 2803 out of 94,790 members. The council express 
regret at the smallness of the vote. The notice to 
intending emigrants to the United States implies a 
welcome if the man is a member of the Amalgamated 
Society of Engineers and presents his card of member- 
ship. He is requested to put himself into communica- 
tion with the secretary at the port of arrival, or with 
one of the other secretaries, the addresses of whom are 
given. 

The report of the Boilermakers and Iron Shipbuilders 
states that thegradual decrease of unemployed members 
continues, but the progress is slow, for last month 
only showed a decrease of 62. The total number on 
the tunds was 6533, previous month 6647. Of the 
total 69 were on travel ; 1076 signing the vacant book ; 
2772 on home donation ; 1689 on sick benefit, and 927 
on superannuation. There wasaslight decrease under 
all the heads. The cost of benefits was equal to 
22791. 15s. 3d. weekly. There was a net increase of 
83 in membership after allowing for deaths and exclu- 
sions for arrears. The council have asked the members 
to vote for taking 300/. worth of shares in the North 
Wales Quarries Company, Limited, intended as a com- 
petitor with the Penrhyn Quarries. The report con- 
tains some startling particulars with respect to Ameri- 
can shipbuilding, and as to the failure cf the great 
Shipbuilding Trust, with a capital of 33,100,000/. It 
is well that these gigantic amalgamations should be 
watched by the labour unions in this country. The 
huge failure is expected to have a disastrous effect 
upon other trusts in the States. The council of the 
union endorsed the action of the conference of various 
labour bodies as to the composition of the Royal Com- 
mission on Labour, appointed some time ago, but it 
would seem that the confererce had taken no ste 
towards promoting the inquiry for which it was called 
into existence. Careful notices are published as to 
benefits and claims, so that the local secretaries may 
be well kept up to their duties, and at the same time 
members are informed as to their claims in case they 
require the relief provided in the rules. Every care 
is taken to avoid frauds, but sometimes they occur. 


The report of the Amalgamated Society of Car- 
penters and Joiners indicates that employment is 
rather slack for the time of year. The society has 
71,704 members ; of these 2082 were in receipt of un- 
employed benefit, 1280 of sick benefit, and 1220 of 
superannuation benefit. The proportion on donation 


is not large, but a greater reduction was expected this 





month. The arrangements for taking over the ten 
branches and the whole of the members of the old 
Perseverance Society in London have been completed, 
and the amalgamation was celebrated in the Holborn 
Town Hall recently. The society was established in 
1860, at the same period as the Amalgamated Society 
was first started. The recent dispute in New York, 
caused by the action of the American Brotherhood of 
Carpenters, has resulted in a great influx of new 
members into the Amalgamated Society of Great 
Britain and Ireland, six new branches have already 
been started in New York. Improved conditions of 
labour are reported in San Francisco, Montreal, and 
other parts of the American Continent. A dispute 
has arisen in Sunderland owing to the master builders 
refusing to the carpenters and joiners the same terms 
as those enjoyed by the bricklayers, plasterers, masons, 
&c. The men seek to be put on the same lines as 
those working in Newcastle-on-Tyne, which they 
allege ought to be the practice, as formerly. Of all 
the trade unions in the country the carpenters and 
joiners are the most noted for formulating resolutions 
in the branches for the consideration of the executive 
council. They often exceed a full page of the report 
in small type ; in this month’s report one extends to a 
page and a half from the Govan third branch, relating 
to the Belfast conference. 


The iron trades in the Wolverhampton district con- 
tinue quiet in most branches. It is said that both con- 
sumers and merchants are badly in want of material, 
but only give out orders for such as they need week 
by week in the apparently vain hope of further con- 
cessions in prices. Orders have n booked at a 
steady rate for best bars, strip and sheets, the stan- 
dard quotations of which are well maintained. For 
unmarked iron of merchant quality there has been 
but a limited sale. There have been good inquiries 
for galvanised iron from abroad, but black sheets move 
slowly. It is said that the recent reduction in gas- 
strip has not increased bookings. Steel has been in 
good request, but billets have fallen 2s. 6d. per ton in 
price owing to competition. German steel bars are 
offered below local rates. The position of the engi- 
neering and allied trades is regarded as fairly good 
on the whole, with variations in degree in some 
branches. Moulders and pattern-makers are reported 
to be fairly busy. In the Amalgamated Society of 
Engineers only three full members were on donation 
benefit—two turners and one fitter; yet the local 
branch reports state that employment is only moderate. 
In the Boilermakers’ report not a single member is 
stated to be out of employment. The Ironfounders 
report trade as very good, only one on donation benefit. 
In the hardware industries the state of employment is 
more variable. Cable and chain-makers, as well as 
anchor smiths, report trade as quiet ; but with anvil and 
vice makers it is fair, better than a month ago. Tube 
makers are slack. Nut, rivet, and bolt makers are 
busy. Makers of locks, keys, and general builders’ 
ee ge 8 4 are fairly employed, as also are gun-lock 
makers and makers of iron fences and hurdles. The 
edge-tool and filemakers have been quiet. On the 
whole the situation is not discouraging. 

In the Birmingham district the iron trades are said 
to be depressed in nearly all branches. Pig iron is 
weak, and transactions are limited. In the finished 
branches marked bars maintain the standard rates, but 
common bars vary considerably in price. Black-sheet 
makers report business as slack and prices as unre- 
munerative, but galvanisers are well engaged. There 
has been a better demand for gas-strip, in consequence 
of the recent reduction in price. Steel is in demand, 
but German makers offer it much below English 
makers. The condition of those branches of trade 
cannot therefore be considered as satisfactory. In the 
engineering and allied trades there is some variation 
in the state of employment, but on the whole it is 
fairly good. Toolmakers, both at Birmingham and 
Coventry, report trade as quiet. The motor trade is 
good, the cycle branches quiet. At the railway and 
wagon shops trade is fair. The secretaries of the eight 
local branches of Amalgamated Engineers report em- 
ployment as moderate, but only 29 members in all were 
on donation benefit in the last report. In the boiler- 
makers’ two branches, only three men were on donation 
benefit ; in the ironfounders, only five. The position, 


PS | therefore, is by no means unsatisfactory. In the other 


iron, steel, and metal-using branches, the brassworkers 
report trade as brisk for the time of year; with nut, 
bolt, and nailmakers moderate ; tubemakers for gas 
and water, fairly good ; makers of machine rivets and 
cut-wire nails, quiet. With makers of builders’ iron- 
mongery employment is fair. Railway spring and 
axle-makers are well employed, as also are wire- 
workers. In the more precious metals the variations 
are greater, from fair to moderate, from quiet to slack ; 
bad in the silver-plate polishers’ branch. 





The position of the engineering and allied trades in 
Lancashire remains about the same as recently re- 
ported. Most branches are moderately supplied with 





work. The chief establishments are for the most part 
fairly well engaged, but it is complained that they 
could do with a good deal more work in many cases. 
The allegation is that they are getting short of orders 
required to ‘‘~ the shops going, as little new business 
isin prospect. This, however, does not imply that they 
are at present short of work. In the locomotive 
branches a considerable number of new orders have 
been recently ange out, and others are in, or about to 
be in, the market, so that full employment is assured 
for some time ahead in this section of the engineerin 
trades. Electrical engineers are pretty full of wor 
for some time to come, and the prospects of further 
work is most satisfactory. The other trades are not 
quite so well situated, but at present the position is 
not discouraging. The iron trades, however, are not 
so satisfactory ; there is hesitancy in buying ahead. 
As regards employment, the proportion of unemployed 
has slightly increased as compared with last month 
and a year ago. The ay i oro range from 3.2 per 
cent. to 4.9 per cent. ; the latter in districts where 
textile machinery is mostly produced. In the Amalga- 
mated Society of Engineers 106 are returned as on 
donation in 23 large branches, covering a wide area, 
all of which, except one, report trade as moderate. In 
the nine Oldham branches 142 were unemployed. 
But iron founders are busier, which indicates further 
activity in other branches. Pattern-makers are also 
busier, a further indication of greater activity. Boiler- 
makers are rather slack, but some other branches 
continue fairly busy in many of the chief districts. 

A difficulty has arisen in the tinplate trade which 
may eventuate in a general stoppage. At a meeting 
of the Conciliation Board, held last week, at Swansea, 
the employers submitted a scheme for a uniform basis 
of payment, and insisted upon its adoption at the 
1 of August. The men’s representatives 
demurred, and asked for time to consult their con- 
stituents, proposing a fortnight’s adjournment for 
that purpose. The employers insisted upon an answer 
on or before the beginning of August, and so the 
meeting ended abruptly without any final decision. 





The Duke of Bridgewater’s trustees having deter- 
mined to do away with ‘‘ middlemen” in the working 
of the mines, other mine-owners have resolved to 
follow suit and directly engage all the men, instead 
of by charter-masters, as heretofore. The tonnage 
rates, as recognised by the Mineowners’ Federation, 
is to be the basis. 


The general strike in the oil-fields at Baku is on a 
large scale, and is causing a good deal of uneasiness. 
The town was thrown into darkness, and a good deal 
of rioting took place, the military being sent for to 
suppress it. There isa threat of martial law if dis- 
orders continue. 

Strikes are also reported at Hennebrut, in France, 
with serious strike riots. The cabdrivers of Paris 
threaten to strike on the matter of fares. At the 
State Railway Works uf Austro-Hungary, at Anina, 
some 1400 men struck work,. while the foundry hands 
and the coalminers threaten to cease work out of sym- 
pathy with their comrades. Labour questions con- 
tinue to occupy attention in parts of Spain and in other 
parts of the European Continent. 











O1t-Burninc Locomotives.—There are now 505 loco- 
motives burning oil on the Southern Pacific Railroad, and 
the company is converting the remainder of its engines 
into oil-burners as fast as possible. It is expected that 
practically all the engines on the line will be oil-tired 
before the end of the present year. 





THe Steet Sirvation IN THE STates.—ERRATUM.— 
We much regret that in our article on this subject in last 
weck’s issue the name of the general manager of the 
American Iron and Steel Association was printed, as a 
result of a stenographical error, as Mr. James M. Schwank, 
instead of Mr. James M. Swank. 





TRANS-SIBERIAN Rattway.—The main line of the 
Trans-Siberian Railway from Cheliabinsk to Stretensk 
has a total length of 4865 versts, or 3243 miles. The line 
is divided into five sections—the West Siberian, 1329 
versts ; the Mid-Siberian, 17154 versts; the Irkutsk and 
Baikal, 64 versts ; the Trans-Baikal, 10354 verts ; and the 
Ussuri section, 721 versts, Several other lines connected 
with the Trans-Siberian are under the control of the 
Governing Committee. These lines comprise between 
them 6445 versts; they include besides the main line 
sundry branch lines to landing places on the Siberian 
rivers, a branch to Tomsk 89 versts in length, and the 
Ekaterinburg and Cheliabinsk branch 226 verts in length. 
The assistance rendered by the Trans-Siberian in opening 
up Siberia is og: illustrated by the fact that the 
total distance from St. Petersburg to Vladivostock is 
9781 versts, or 6521 miles. The Trans-Siberian supplied 
4865 versts of the whole 9781, or about half the distance. 
The Trans-Siberian bifurcates into two branches at 
Stretensk—one branch going south to Port Arthur and 
Pekin and the other eastward to Vladivostock. The total 
cost of the Trans-Siberian Railway has been about 
72,009,000/. The earnings of the system are steadily in- 
creasing. 
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A NEW FORM OF FRICTION CLUTCH.* 


By Professor H. S. Hete-Suaw, LL.D., F.R.S., 
of Liverpool. 


THE friction clutch is a very old invention, and is pro- 
bably as familiar to every one in its simplest form as any 
other machine detail. It is, however, only in recent 
years that inventors have, in any great numbers, seriously 
attempted to overcome the defects of the ordinary cone 
clutch, and their attempts have been attended with such 
success as to lead to the introduction of a very large 
number of clutches of moderate power into machinery. 
This is proved by the fact that in recent years a 
many engineering workshops have been devoted, either 
wholly or in part, to the manufacture of clutches of cer- 
tain well-known forms. A number of such makers have 


the statement of inventors themselves, the important fact 
mentioned in condition 3, but it certainly does account 
for the large number of instances in which friction clutches 
have failed to give satisfactory results for anything but 
the smallest powers. 
Looking at the various clutches in use sae may be 
classified and represented diagrammatically as follows :— 
1. The cone clutch (Fig. 1, page 161), where consider- 
able pressure between the surfaces is obtained by the 
wedge action of the cone. : ; 
2. Various forms of rim clutch (Fig. 2), in which the 
action is obtained by means of levers. é 
3. Clutches with rings or segments expanding within a 
drum or annulus (Fig. 3). : 
4, The brush clutch (Fig. 4), in which brushes of wire 


The results of experiments which have been made 
with corrugated _— of different angles are phically 
recorded in Fig. 9. Some explanation is therefore needed 
of this effect, and the conclusion has been arrived at 
that it is due—in part at any rate—to the necessary 
deviation from the truly circular form of the corruga- 
tions in the plates. It may be interesting to give a 
series of results which have been obtained by actual 
experiments, with the dynamometer attached to the 
reversing clutch, on the effect of multiplying a number of 
plates, and gradually increasing the pressure, and these 
results have been graphically plot and are given in 
* 10, below. 

_ Fig. 11, page 164, shows the results of the experiments 
in Fig. 10, represented so as to give the horse-power for 





are thrust into a finely serra or grooved plate. 
5. The coil clutch (Fig. 5), in which a coil of metal or | 





supplied clutches for many thousands of horse-power for 
pu es in which they were little used a few years ago. 
A familiar illustration is the extensive introduction of | 


wire rope with blocks is em). :yed to give great gripping | 
power. 
6. The ‘‘ Weston” clutch (Fig. 6), in which the fric- | 


| isalso indicated in the sectional view, 


any number of plates with varying pressures. Efficient 
lubrication of the surfaces in contact is insured by —. 
the faces of the plates as shown in Fig. 12, This meth 

, ig. 13. It will be 
noticed from this illustration that the number of plates in 


friction clutch‘s to countershafts in place of the ordinary | tion effect is produced by a number of circular discs con- | a given space depends upon the angle of the corrugation, 


fast and loose pulley. It might therefore be thought at | negted alternately with the driving and driven machine. | thus: four plates with 30 deg. occu 


first that, in an apparently simple matter, there was very | 
little more to be said and nothing more to be lvcovenad. 


The importance of the friction clutch, however, justifies | which are very numerous—relate principally to the mode of | great advan 


a very careful consideration of the problem, and as to | 


here are numerous modifications in detail of all these | 
clutches, but the inventions in connection with them—_ 


obtaining the requisite pressure between the friction sur- | 


I py the same space as 
six plates with 50 deg. These four plates, however, give a 
better grip than the six plates with 50 deg., and have the 
of allowing a freer circulation of liquid, 


ta, 
as may be pon seen from the figure. The plates are also 


whether, in view of the modern developments of motive | faces. ‘Thus taking the case of the expanding ring or | much more rigid with the more acute angle. 


wer, particularly in internal-combustion engines and of | 
igh-speed machinery of great 
improvements possible in this subject. 
he usual object of a friction clutch is to impart motion 
from a piece of machinery to another piece of machinery 
at rest, and thus the friction clutch differs in its object, in 
a very essential manner, from any ordinary form of | 
coupling, or from the well-known jaw clutch. In the 
latter there is not—or should not be—any relative motion 
between the parts connected. Hence the strains involved 
are of a statical nature, and, however great, do not in- 
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volve a mutual action of the nature of a shock, whereas 
where two pieces of machinery, not having the same 
speed, have to be connected with each other, there would 
be a shock due to inertia, unless the connection was made 
by means of a*friction clutch, or some equivalent, such as a 
— belt, allowing the two pieces of machinery to 
gradually come to the same speed. This gradual effect 
is therefore the primary object of the friction clutch, and 
how important this object is will be realised when it is 
remembered that it is impracticable to start any machine 
instantaneously, for the magnitude of the stresses and 
strain caused when a machine is set in motion by another, 
increases with the suddenness of the operation, and all 
appreciable shock can be obviated by allowing the action 
to take place gradually. 

During the whole time that the two pieces of machinery 
are coming to one speed—which in the case of the friction 
clutch is caused by one starting another into motion, 
while in the case of a brake it is caused by one bringing 
the other to rest—during this time work is being lost at 
the surfaces where the slipping is taking place, and con- 
—s heat is generated. The more gradual the 
action, therefore, the greater the amount of heat, which 
reaches its greatest amount in the case of the friction 
dynamometer, where slipping takes place the whole time, 
and all the work of the moving machine is converted by 
the friction into heat. Further, it may be said—speaking 
practically—that wherever there is friction between two 
surfaces, there is a certain amount of wear taking place, 
which may be diminished by the use of suitable lubri- 
cants. The better, however, the surface is lubricated, the 
less the effect of friction, and consequently the less the 
gripping wer of the clutch. 

. Stated briefly, the four conditions which seemed to be 
involved in the problem of the friction clutch are :— 

1. It must have sufficient gripping power. 

2. Undue wearing of the surfaces must be avoided. 

3. Provision must be made for conveying away the heat 
where there is much slipping contact in the clutch. 

4. Motion should be imparted to the driven shaft with- 
out shock. 

We are thus met at the outset with the contradictory 
conditions which have made the problem of the friction 
clutch such a difficult one. The author does not remem- 
ber seeing in any previous writings on the subject, or in 

* Paper read before 
Engineers, July 29, 1903. 
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segment, which is one of the most successful forms, | 


wer, there are not yet | wedges, right and left-handed screws, and toggle-joints, | 2 in. in diameter are shown in Fi, 


have all been used in different ways for expanding the 
rings or segments; but no clutches appear to have been 
designed for the purpose of allowing slipping to take 
place to any cmmblecelie extent, so as to prevent, at the | 
same time, undue wearing and heating of the friction | 
surfaces. These clutches, if not transmitting consider- | 
able power and not required to slip, serve their purpose 
very well. Some, such as the coil clutch, the ‘* Weston ” 
clutch, and the expanding ring clutch, may be made to 


6 8 10 





100 1156 0 100 


Pressure 


Q 
uv 


wo 0 


Pounds. 


100 


transmit great powers, but it may be safely said that not 
one of the foregoing clutches has yet been designed so as 
to be capable of slipping for more than a very short 
time, without being seriously injured, even if the sur- 
faces in contact were not actually destroyed. 

There are plenty of illustrations in mechanical science 
where it has hitherto been impossible to reconcile con- 
flicting conditions, such, ‘for instance, as the variable 
change s gear, especially when required to be of 
high power and high efficiency, and it is an important 
question whether the present case forms another example 
or not. The author believes there is a way out of the 
difficulty, and this he proposes to bring forward in the 
present paper. It is quite possible that there are other 
ways, and if engineers consider the matter of sufficient 
importance, it may put them on the track of overcoming 
the difficulty by a way other than that which will be now 
described. 

Suppose a sheet of metal is pressed into a frustum, 
the section of the corrugation being the frustum of a cone, 
and that the dise is placed’ upon another one similarly 
corrugated. It will be observed that not only do portions 
of the frusta not make contact with each other, but there 
is also a space left between the flat portions of the discs. 

By placing these discs together as in Fig. 7, and turning 
one alternately to the other, an amount of friction is pro- 
duced which depends on the acuteness of the angle of the 
frusta. If a number of these plates are now placed in a 
box of the type of the ‘‘Weston” coupling, so that the 
plates alternately engage with two sleeves, one connected 
with the driver and the other with the follower, as in 
Fig. 8, it will be found—first, there is very considerable 
gripping power; second, there is a tendency to part 
rapidly with heat, owing to the separation of the discs of 
metal. 

By the ordinary theory of friction, the former effect— 
in a box of given length, if the ipping wer is com- 
pared by actual measurement with the ‘‘ Weston” clutch 
—will be found to be much greater, and yet this cannot 
be accounted for by the ordinary laws of friction, since 
the increased effect of the wedge action (which varies with 
the cosecant of the angle of the cone) is directly in pro- 
portion to the diminution in the number of plates which 
it is possible to put in a box, which diminution varies 
according to the same law. There is, however, a still 
more striking difference between the gripping action of 
the flat and corrugated plates when a lubricant is intro- 





du 


Two views of a standard type of clutch for shafts up to 


. 14. 

The shaft is divided at A, the outside case B being 
keyed to the left-hand piece of shafting, and driving the 
set of plates having external driving teeth. The core C 
keyed to the right-hand shaft driving the plates with 
internal driving teeth. Pressure is applied to the plates 
as follows :—The sliding sleeve D, containing a coil spring, 
is fitted with pins, which project through the outside case 
of the clutch ; these pins press against a flat disc, which 
in turn presses against the plates, causing the clutch to 


EXPERIMENTS WITH DYNAMOMETER USING N° 83 PLATES (Ftq.20). 

















12 16 #2 HP 
Bat 
é 
6 
& 
3 
2 
7 
Le 
0 no O 1700 0 80 0 6&0 


drive. When the operating lever is worked so as to release 
the plates, the ring E encircling the sleeve withdraws the 
trigger pins from the holes into which they fit ; the spring 
pressing on the opposite end of the trigger pin causes the 
trigger to tly up, and the clutch is thereby kept out of 
operation. 

By moving the lever so as to force the ring E against 
the trigger, the pin end falls into the hole opposite to it, 
and the coil spring is then allowed to transmit its pressure 
to the plates. 

Fig. 15 shows a section of a larger type of clutch as 
fitted to a 3-in. shaft. 

The action of this clutch is similar to that described in 
Fig. 14. The triggers, however, are worked by separate 
coil springs A, the pressure is also applied to the plates 
by means of separate springs B, instead of a single one, 
as in the type illustrated in Fig. 14. 

A considerable amount of lubricant can be contained 
in this clutch owing to the construction of the casing. 

The right-hand view indicates in section the form of 
driving teeth adopted. 

A view of a clutch transmitting 80 horse-power at 
60 revolutions per minute is given in Fig. 16. One of the 
conditions of working of this clutch is that it should run 
for at least two hours daily transmitting only 30 horse- 
power, the main shafting running at its full speed of 
60 revolutions. .It must pick up its load gradually and 
without shock. The cooling and lubricating fluid is con- 
tained in the tank A placed on the ground. The fluid is 
rai to the clutch case by means of the small rotary 
pump B, driven by a band from the clutch case at C, the 
path of the fluid being indicated by arrows. It leaves 
the bageof through a series of holes in the periphery, 
being discharged through these by centrifugal action. ii 
is then collected inthe annular trough D, which, fittin 
loosely over the revolving casing, directs the fluid we J 
into the supply tank A. This clutch has been at work at 
Messrs. Pilkington’s aan me works, St. Helens, for a 

veriod of five months, working day and night, and ful- 
filing every requirement satisfactorily. 

The clutch is the chief factor in a wheel train reversing 
gear, and the author has recently designed such a revers- 
ing pear in which the new clutch is employed. — 

is reversing gear, shown in Fig. 17, consists of two 
clutches A and B. 

The outer case of the clutch A is keyed to the reversin 
shaft C, which may be a propeller shaft, the core of 
being keyed to the engineshaft D. Inside the rim of the 
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When the lever M is in position A’, clutch B is free, at viously used, consists of forty po, the corrugations 


164 








outer case of A teeth are cut in the direction of the shaft, i j ’ y 4 A 
forming an annular wheel H. | the same time the plates in clutch A are caused to grip, | including an angle of 35 deg. is the engine shaft on 


To the internal core of clutch B a series of pinions are | and as the outside case of A is keyed to the reversing which is keyed a slotted core, this core driving one set of 
fixed as shown at J, these pinions gear with the annular | shaft and the core of A to the engine shaft, the two plates; the outer casing B is stationary ; it is slotted 
wheel H. They also gear with the wheel K, keyed to | rotate together in the same direction. inside_its periphery, and carries the stationary plates. 
the engine shaft, the * omeg together forming an epicyclic| The toothed gearing at H, J, and K now rotate as a | Bolted to this casing is a wrought-iron arm, this arm bein 
train. fixed mass, the teeth themselves not being in operation. | connected at its free end toa calibrated steelyard on whic 

The outer case of B is held stationary, being fixed to| The presser rings of clutches A and B on this gear are | the torque is read off in foot-pounds. Above the dyna- 
the frame of the machine by a bracket L. | fitted with the spring and trigger arrangement described | mometer proper a tank C is fixed containing the cooling 

The gear operates as follows :—When the lever M is in | previously in connection with Fig. 14. and lubricating solution ; circulation through the dyna- 
position C!, clutch A is made free and clutch B comes; The locking system of operating links and levers ren- | mometer is maintained by gravity, the cool liquid enters 


POWER TRANSMITTED, USING VARIOUS PRESSURES. Fig.76 c.urcw a! -GLASS WORKS TRANSMITTING: 
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HOLES IN CORRUGATIONS, FOR CIRCULATION 
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fug. /4. TYPE OF OPEN CLUTCH WITH AIR COOLING. SHOWING TRIGGERS 
FOR HOLDING OFF PRESSURE F 
D 






ISS 













—— 
feuueeeeuereernt 





a 











RECEERRRRERECR ELE 
SSN 


>> >>>} >>> >>: Ny 
SN 





(7915. ) 












































































a ahd : vay, F'tg.15. CLOSED CLUTCH 
a Aga LoS (meson $126) 
My nn NT 
E N acacia \ A NTIS 
7 NY sime/\ B 
(7916-€] 2 REE NZL /uLag YN Wiss 
a Me? 









y) A) 







































Q S RATIO rea 

al WW LS 

A’ N 7‘ Re! yf 
NTT A 
Fig. 17. \eonmmnimnnnt 
mn TTA _N 
20 Rr REVERSING CLUTCH pT, 


te 


= 





FOR 
PETROL MOTOR LAUNCH. 








ders it impossible for both | the casing at D, and, becoming heated, returns to the 

see Ee \ clutches to grip simulta- | tank above by means of the pipe E fixed to the top of the 

neously, no matter how sud- | casing. Inside the cooling tank a coil of piping is arranged 

denly the operating lever M | through which water from the town mains is allowed to 

. may be moved from one ex- | flow by pipes; by this means the arrangement is kept 
an! treme position to the other. | cool for tests of any duration. Varying pressures can 

4 H, J The enclosing case of the | applied to the plates by means of the hand-wheel and screw 

— SN ciated whole gear acts as an oil | fixed to the end of the lever F, the fulcrum being at G ; 

d qf . bath, and thereby ensures | the other end of this lever carries a claw which transmits 

\N an efficient system of lubri- | the pressure to the ring H, carrying the pins which press 

ee cee meee ns oe ’ cation. | against a flat disc, this disc transmitting its pressure to 

c k c D K. fe) D This reversing gear has | the corrugated plates. As each pair of plates have flat 

- : \ been successfully applied in | springs inserted between them the engine is enabled to 

} the new 20 horse - power | run quite free when starting. A friction dynamometer of 

‘ motor launch made by | this type of 600 horse-power has been constructed for 

a ——— B Messrs. Thornycroft for | Messrs. Vickers Sons and Maxim, Barrow. It may be 

A — His Majesty. | pointed out in connection with these dynamometers that 

Figs. 18 and 19 show the | the speed can be reduced to a very low number of revolu- 

design of a reversing gear of | tions under the conditions of pressure at the engine with- 

(7915 K) o 6 v" 12 Ins. \ this type for a steam turbine | out impairing the accuracy of the observations, while the 

Comet. ted es bes tie fe of 1000 horse - power, the | running remains perfectly steady for very t loads. 

: : 5 number of revolutions per | Although this dynamometer has m at work for many 

into action. The core of B carrying the pinions J is now | minute being 700 to 800. The action of this type of | months the plates have not worn to any appreciable 

fixed to the outside case of clutch B (which is perma- | reversing gear may be made as quick or slow as desired, | extent. : 

nently at rest), and, as the core of B is free on the engine | but with a fairly heavy flywheel attached to the gear| The author has mentioned a number of applications of 

shaft, the toothed wheel keyed to this shaft at K trans-| it has been found possible to change from full speed | the clutch which have been already made, but the appli- 

mits motion to the pinions, which, being also in gear | in one direction to full speed in the opposite direction | cation which really led to its invention was in connection 
with the outside case of A, causes the shaft C, to which | in five seconds. | with the motor-car. : 

A is fixed, to rotate in a reverse direction and at a slower, Applied as a dynamometer the corrugated surfaces are| A satisfactory clutch is one of the most difficult things 

speed than that of the engine. : | quite successful. Fig. 22 shows one fitted to the 150 horse- | to secure for this pu . The ordinary type of cone 

When the operating lever M is in mid-position, both | power triple-expansion_engine at the Engineering De- | clutch, which is at employed, the cone of which is 


clutches are inoperative and the reversing shaft is at | partmen University College, Live |. This dynamo-|ccvered with leather, can rarely be maintained in a 
normal condition, for the following reasons :—A great 
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Fig.19. 4 _EPICYCLIC GEAR FOR REVERSING CLUTCH, Fig. 18. 
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command over the car, especially in driving through | to effect what is done in a perfectly simple manner by a 
traffic, is secured by allowing the clutch to slip. | slipping clutch, and members will themselves be familiar 


When slipping has been going on for some time the sur- 
faces are generally so altered in their condition that 
either the clutch will not grip at all or it grips violently 
and harshly. The result in driving is not only most un- 
pleasant, but it is very inimical to the car itself. 

The author originally fitted one of his new clutches to 
a fairly heavy car, on which the engines had been changed 
from 6 to 12 horse-power. This clutch, although the 
plates were only 6 in. in diameter, drove the car so satis- 
factorily that the 6 horse-power gear has, under very trying 
conditions of the British Association tests on road resist- 
ance, been found quite strong enough for the purpose. 
Since then he has changed the cone clutch of a 24 horse- 
power Darracq car for one of the type described in this 
paper with remarkable improvement in its action. 
been found capable of driving the car so altered, although 
a fairly heavy one, for long distances, even in hilly country 
and without ever going off top s 
gear to the driving wheels. The actual speed at the 
normal revolutions of the engine on this car is 70 kilo- 
metres (i.e., about 45 miles) per hour. 
shows the possibilities of the clutch, with which the car 
can be driven for any required distance at the speed of 
3 or 4 miles per hour, or even less, and after running for 
an hour or two under these conditions the clutch does not 
get hot. Of course, the main object of the change gear, 
which is to increase the power if necessary, is not attained, 
since the slipping of the clutch can only involve loss of 
power, but this is a case in which, with an engine of suffi- 


It has | 


| value. 
ed, which is a direct | 


This example | 


with numerous other illustrations of this in engineering 
work. 








THE DIESEL ENGINE.* 
By H. Ape Cuark, of the Yorkshire College, Leeds. 


Introduction.—The Diesel engine is an internal com- 
bustion engine, intended to work with gaseous, liquid, 
or solid fuel. At present developed as an oil-engine, it 
works on the four-stroke cycle, and is vertical. The 
author of this paper, while being fully aware that the 
actual performance and the whole cost of the engine must 
be the ultimate basis of comparison with other engines, 
is also of the opinion that the scientific inception and 
development of the engine is not without interest and 


satisfactory as if it contained a preparatory statement of 
principles and a brief statement of development. __ 
Principles and Development.—Herr Rudolph Diesel, 
after careful analytical and experimental study of the 
present forms of heat engine, and after comparing their 
cycles of operation with the ideal Carnot cycle, concluded 
that all existing engines were worked on defective prin- 


' ciples, and that no radical improvement in their efficiencies 


cient power, variation in the range of speed is really a | 


more important object rather than the saving in power. 


There are many other instances where this property of | 


Variation in speed without using the change gear is re- 
quired, but this example suffices to illustrate the operation 
of a slipping clutch. There are many-cases, such as the 
use of electricity with petrol motors on light railway 


wagons, and also with what is called the petrol, elec- | 


trical car, where expensive means have been employed 


could result until the principles of working were altered. 

Rationally following up this destructive criticism, he 
then proceeded to construct a new process for the utilisa- 
tion of the heat of a combustible in the internal combus- 
tion engine, and finally laid down the following conditions 
as being essential for the utilisation of the maximum 
amount of heat in the combustible :— } 

1. The highest temperature in the cycle of operations 


must be produced by isothermal and adiabatic compres- | 





* Paper read before the Institution of Mechanical Engi- 
neers, July 28, 1903. 





| tii of the air only, previous to the introduction of the 
combustible. 

2. The combustible must be gradually introduced into 
the highly-heated air in such a fine state of division that 
it is instantaneously burned, thereby supplying the heat 
necessary to keep the gases at a constant temperature 
during the period of combustion equal to that attained 
during the compression of the air. 

3. The use of a large and definite excess of air propor- 


| tioned to the heat value of the fuel is necessary, so that 
| the temperature of combustion may be kept at the highest 
| temperature of compression, and so determined that the 


engine may be worked and lubricated without using a 
water-jacket. 
he complete cycle for such an engine would be :— 

1. Isothermal and adiabatic compression to the maxi- 
mum pressure and temperature. 

_2. Isothermal combustion and finally adiabatic expan- 
sion to atmospheric pressure and temperature. 

This is, of course, the Carnot cycle, and Herr Diesel 
has here laid down the conditions which are necessar: 
to obtain the most perfect combustion compatible wit 
maximum utilisation of the heat in a possible engine. 

The cycle is illustrated in Fig. 1, page 166. These 
original analyses, propossls, and experimental work will 
be found in detail in Herr Diesel’s book entitled ‘‘ A 
Rational Heat Motor.”* 

Devclopment.—In ,the original attempts to carry out 
this cycle of operations, in 1893, the high pressures and 
high ratios of expansion u required a three-cylinder 
engine. One designed to burn dust-coal was constructed 





To confine the paper to performance and cost | 
would be to make it very incomplete, and not nearly so | 


and experimented with. The experience then obtained 
brought to light many points of practical importance, and 
| indicated how far materials and methods of construction 
at present allow the ideal to be carried into a. 

The next step was to consider where and how far the 
ideal cycle could be modified, without unduly diminishing 
the actual and the theoretically possible thermal effi- 
ciencies. After two years’ experiment and discussion 
of results, the following modifications were adopted :— 

1. The attempt to obtain an isothermal step in the 
compression period was abandoned, adiabatic compression 
alone being employed. This allows the high temperature 
necessary at the end of the compression to be obtained 
without using an excessively high pressure ; but it results 
in more heat being thrown away in the exhaust. 

2. The expansion was not continued to atmospheric 
pressure, in order to reduce the bulk, weight, and cost of 
the cylinder per horse-power. 

The effects of these changes are indicated on the dia- 
gram in Fig. 2, page 166, the black shaded ends being 
eliminated and the compression curve being an adiabatic. 
An engine was built and worked on this modified cycle. 
It had a water-jacket, the upper temperature limit was 
700 deg. Cent., with a maximum pressure of 64 atmo- 
spheres, or 910 lb. per square inch, and a theoretically pos- 
sible thermal efficiency of 64 percent. This experimental 
engine gave 12 horse-power, 71 per cent. mechanical 
efficiency, and 26 per cent. thermal efficiency. 

Having solved the initial difficulties of making an 
engine work successfully on the proposed cycle, it became 
necessary to make a powerful engine without using an 





* English Translation by the late Bryan Donkin. E. 
and F. S»on. 
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immoderately large cylinder. The solution was obtained 
by carrying on the combustion at the pressure of 30 to 
40 atmospheres (430 ib. to 570 lb. per square inch) instead 
of isothermally ; the result was, of course, an increase in 
temperature of such character that the water-jacket be- 
came necessary ; and this, in the final form of the engine 
was adopted. 

The final result of these compromises between the 
theoretical requirements and the practical necessities 
is the cycle of operations shown in Fig. 2, annexed, and 
is — compared with an actual indicator card. The 
cycle is :— 

Adiabatic compression d h f, practically attainable. 

Isothermal combustion f f; a, theoretically desirable. 

. Adiabatic expansion a b, practically attainable (broken 
ine). 

The actual card from the 80 brake horse-power engine 
being de hac, the curve a c indicates the higher tem- 
peratures of the actual gases over what would be the case 
if the curve f a could be attained; at the same time the 
maximum pressure attained is lower, and the mean pres- 
sure higher than the theoretical card gives. The thermal 
efficiency is, of course, lower ; but still both the theoretic- 
ally possible and the actually obtained thermal efficiencies 
are much higher than for any other type of engine. 

The actual Diesel engine has the following cycle of 
operations :— ; 

First stroke takes in air alone at atmospheric pressure 
and temperature. 

Second stroke compresses this air to a high pressure 
(35 atmospheres = 500 1b. per square inch) and to a tem- 
perature of about 1000 deg. Fahr. This compression is 
neither isothermal or adiabatic, since the operations are 
conducted in a water-jacketed conducting cylinder. 

Third stroke is the working stroke, during the first part 
of which the combustion of the fuel is carried on at con- 
stant pressure for a period which is determined by the 
amount of oil to be sprayed in, which quantity is con- 
trolled by the governor. The second part of this stroke 
is approximately an adiabatic expansion. 

Fourth stroke exhausts the gases. 


80 Brake Horsk-PowerR ENGINE. 


This size of engine is made by the Vereinigte Maschinen- 
fabrik, Augsburg, and Carels Freres, Ghent. On page 167 
is illustrated a longitudinal section and a transverse 
section of the engine, with standard arrangements of 

»iping for petroleum, lubricating oil, cooling water, air- 
Piast, starting air and exhaust ; in fact, all the engine con- 
nections, except the water-cooling tanks when such areused. 

Description.—The engine is of the vertical type, with 
a strong cast-iron A-frame, the upper part of which forms 
the outer wall of the water-jacket ; into this upper part 
is fitted a cylinder of special close-grained cast iron. The 
cylinder cover is deep and hollow, being thoroughly 
water-jacketed ; in the transverse section will be seen 
two valves ; the central one is the oil-sprayer, the other is 
the starting-valve, which may be made to act as the 
suction-valve for the air-pump. In the longitudinal 
section three valves are seen in the cover: in the centre 
is the oil-sprayer (for detail see Fig. 6, page 167), on the 
right is the air-inlet, and on the left is the exhaust-valve. 
The oil-spraying valve opens upwards or outwards, and the 
others open downwards or inwards ; all three are spring- 
closed, the air and exhaust-valves being kept closed by 
pressure inside the cylinder. All valves are opened by 
the action of the bent rocking-levers seen upon the right 
in the transverse section; the movements of the levers 
are determined by the cams placed upon the horizontal 
cam-shaft. The cam-shaft is driven at half the speed of 
the crankshaft by means of the bevel gearing and the 
vertical shaft seen on the right in the longitudinal section. 

The governor is of the loaded centrifugal type, and is 
placed at the top of the vertical shaft ; its action is ex- 
plained in connection with the oil pump, Fig. 5, page 167. 

The piston is of the usual open trunk type, directly 
connected to a connecting-rod of the marinetype. There 
are seven piston-rings of the Ramsbottom type, six near 
the top and one much lower, in order that it may pass 
the lubricating channels. 


Tas_E I.—Leading Dimensions of 80 Brake Horse- 
Power Engine. 


Ft. In. 
Diameter of cylinder .. PS * ss 400 | 1 3,75 
Stroke of piston.. os * - | @O] 1 he 
Length of piston ea Pe. a --| 905 2 11.65 
~ connecting-rod ... sa .-| 1610 5 3.4 
Distance between crank-bearings .. 1 Od 1 *S8 75 
a ne flywheel bearings ..| 1440 4 8&7 
Diameter of tiywheel .. m5 es |) wee | 
Air-pump diameter... or ee = 60 | O 236 
s roke - is “% in 140 | O 5.6 
Blast reservoir diameter ae ws Ba 204 0 8.03 
a length .. oe Le oe. 900 2 11.42 
Starting reservoir diameter .. os ..| 840 : AS 
aS st length + | --| 1785 5 10.27 
Petroleum filters diameter .. 4 * 330 oe 
a » length 5 | + “ 600 | 1 11,62 
Over all length of engine, including railing 3900 | 18 2.6 
» Width of engine, including railing... 3900 | o 
» _ heightof engine, includingrailing..| 3900 | a 
Depth below floor of engine .. oe .-| 1600 | 4 Ll 
,, Of foundations .. ee i -.| 2400 7 10.6 
> 5900 19 4 


Height required for erection . sof 

| 

The crankshaft is solid, and has three bearings fitted 
with ring lubricators. The flywheel is built in halves, 
and on the inner edge of the rim is a toothed ring into 
which work two ratchet-pawls, actuated by a rocking- 
lever; this device is for bringing the engine into the 
starting position—that is, with the crank just beyond its 
top dead centre. 

On the left of the longitudinal section (Fig. 3, 167) 
is the petroleum pump. This pump is cana by a 








pipe to the petroleum-filtering tanks, and by a pipe of 
small bore to the oil-spraying valve. The plunger of this 
pump is driven by a crankpin placed in a disc at the end 
of the cam-shaft, and so has a constant stroke. 

On the right of the transverse section (Fig. 4) is the air- 
pump; its cylinder is thoroughly water-jacketed, and the 
plunger is driven by connecting-rod, rocking levers, and 
connecting links from the small end of the connecting- 
rod. This pump takes its air from the engine cylinder 
just before the end of the compression stroke, still further 
compresses this air, and delivers it to the air-blast reser- 
voir. In the earlier designs the pump took its air direct 
from the atmosphere, and was then much more bulky and 
less efficient. 

The air-blast reservoir is the smaller one on the right 
of the cross-section, and is connected to the oil-spraying 
valve for injecting the petroleum into the cylinder against 

















cylinder cover, the outlet being close to the exhaust 


pipe. 
The oil-spraying or pulverising valve is illustrated in 
detail in Fig. 6, page 167. The horizontal section shows 
the petroleum and air-blast passages to the central valve, 
and the vertical section shows the body of cast iron, with 
the petroleum and overflow or test-valve, the 
central needle valve with its guiding sheath, and at the 
the pulverising device, consisting of a set of four 


-metal rings of special form, perforated by small holes and 


separated by four metal bands; the terminating nose- 
piece has narrow channels cut in it, through which the 
pulverised oil to the expanding orifice, and is 
sprayed into the cylinder when the needle valve is raised. 
It will be seen that the petroleum pump delivers petro- 
leum to the nozzle by the narrow , and that the 
nozzle is in direct communication with the air-blast reser- 







































i H 
Nowe ™m = 1-63 ins 


the high pressure of 35 atmospheres already existing 
there ; for this purpose the pump maintains a steady 
pressure in the reservoir of 5 to 15 atmospheres higher, 
that is from 40 to 55 atmospheres. It is also connected 
by an overtiow-valve to the air-starting reservoir, this 
valve allowing air to pass from the blast to the starting 
reservoir when the pressure in the former exceeds a 
predetermined value. There may be a similar overflow- 
valve connecting the engine cylinder to the starting 
reservoir, in order that the maximum compression pres- 
sure may be controlled. 

The cylinder lubrication is forced by means of the 
pumps seen on the left of the engine in the longitudinal 
section, the lubricant entering at five or six points in a 
horizontal plane, below which one piston-ring passes. 
The crank is lubricated by the ring and oil-ways seen in 
the longitudinal section. The lubricant is forced to the 
small end of the rod inside the piston. 

The water-jacket is very complete, as the sections show, 
entirely enveloping the engine cylinder walls and end, 
and also the air-pump. The water enters at the bottom 
of the engine jacket, and passes upwards through this 





jacket and the air-pump jacket, from the top to the 
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voir, the pressure in which is kept steadily about 150 Ib, 
higher than the maximum pressure of compression. This 
device works well. 

The petroleum pump is shown in Fig. 5, 167. The 
plunger has a constant stroke, being Dives ous the end 
of the valve cam-shaft. Passing through the head of the 
ne aed is a lever working upon an eccentric fulcrum ; to 
this lever is attached the valve-rod which opens the inlet 
valve against the action of a spring. The fulcrum of the 
rocking lever is eccentric to the shaft upon which it is 
placed, and this shaft is caused to rotate by the action of 
the governor, thus altering the stroke of the valve-rod, 
and through it the opening of the inlet valve; thus con- 
trolling the amount of oil passing to the pump chamber to 
be forced past the outlet valve to the injecting valve. 

There is a controlling device shown, by which the inlet 
valve can be held open, thus allowing the plunger to 
pump back the oil to the pump reservoir tank instead of 
passing it on to the engine by way of the outlet valve. 
The tappet of this device encircles the valve-rod foot 
tappet. 

Starting and Running of the Engine.—The engine is 
started by compressed air, which is stored in the starting 
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reservoir under a pressure of about 55 atmospheres, or | connection with the starting cam. * (See starting position | that the fuel burns at once on being injected, needing no 
800 Ib. per square inch, by the air-pump during the pre- on transverse section, Fig. 4, below.) igniting device whatever. 
6. Open 2. The gradual injection of the fuel into this volume of 


vious run of the engine, or, in the case of a new engine, 
the makers send out these reservoirs ready charged ; 
there is little or no danger of these vessels losing a charge. 
An engine of this type at the sewerage farm at Harrogate 
was started by air stored at Augsburg eight weeks pre- dition, 


and the starting reservoir. 


and then throw back the 















































































































































the screw-down valves of the blast reservoir : 


The engine now starts off as an air-driven engine. 100 Ib. 








ighly-heated air, by means of a blast of air at about 
to 150 lb, per square inch higher pressure than is 


| Allow it to make five or six revolutions under this con- | pe in the cylinder. 
lever; the engine will | 3. Th 


e gradual and complete combustion of the fuel, as 
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then start on its normal cycle 
actual starting of the engine is 
certain, and the author has seen 
cessfully performed on all 
has been stopped for a 
fact, he has seen an engine in course 
| makers, 
| awa 


viously, and in the case of an engine sent to India the | 
vessels were charged four months before the engine was 
started from them. 

Assuming the engine to be left standing from the pre- 
vious day’s run, the procedure for starting would be :— 

1. See that all lubricators are in order. 

2. See that the petroleum tanks are charged. 

3. Open the test cock on the oil-spraying valve, using Y- : 2 
the oil-pump as a hand-pump, and if necessary charge the| The normal running of this en 
oil-spraying valve with petroleum. four-stroke cycle, with the 

4. By means of the hand-lever rack the engine over till | characteristics :— , 
the crank is just past its top dead-centre. | 1. Very high com 

5. Pull over the lever which puts the starting lever into | per square inch, an 





as an oil-engine. 
very simple and quite | nary type of gas 
this operation suc-| 
occasions, whether the engine 
few minutes or for days; in 
of erection by the | 
Messrs. Carels Fréres, of Ghent, started right 


ine is on the ordinary 
following distinguishing 


ression of thé air to about 
a tem»erature 1000 deg. Fahr., 


The | distinguished from the explosive combustion of the ordi- 
or oil-engine. 
(To be continued.) 








STEEL IN THE UnrTep Stares.—Basic pis has become 
| scarce in the east of the United States; the market is, in 
‘tact, quite cleared up. There has been an urgent demand 
for steel billets at vaneng, the shortage being estimated at 
50,000 tons. Business has been done in foreign steel at 
32.75 dols. per ton delivered at Chicago. The pressure for 
500 Ib. | steel at Chicago to meet the requirements of the season 
so for certain lines of finished goods has been urgent. 

















168 


ENGINEERING. 


(Jury 31, 1903. 








" reese: 3” ~ yume PATENT 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent O Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. ° 

Any person may, at any time within two months from the date of 
the adverti: t of the ti a plete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 








ELECTRICAL APPARATUS. 


14,899. E. Schattner, London. Safety Fuses, [1 Fiy.] 
July 4, 1902.—According to this invention a safety fuse for pro- 
tecting electric circuits comprises conducting volatile liquid within 
aéube, and so arranged that on excessive current producing vapori- 
sation of the liquid, the vapour will interrupt the continuity of 
the liquid and open the circuit. Mercury may be employed as 
the conducting liquid, and the end of the tube in which it is con- 
tained may take intoa rubber bulb container, which when pressed 
will cause the mercury to surge through the tube and re-esta- 
blish connection therethrough. (Accepted May 27, 1903.) 


5 E. Sacerdote, Milan, Italy. Commutators. 
(2 Figs.] November 29, 1902 —According to this invention, and in 
order to minimise sparking at commutators, the inventor proposes 
to feed a strip of insulating material on to the commutator, along 
and in contact with the surface of the brush having the 
sparking edge. (Accepted June 4, 1903.) 


12,438. Siemens Brothers and Co., Limited, London. 
(The Siemens and Halske Company, Berlin.) Induction 
Co May 31, 1902.—In this specification is claimed :—“‘In 
an induction coil such as is herein referred to, constructing 
the magnetisable core thereof of a body consisting of a finely- 
divided magnetisable material (mixed with an insulating mate- 
rial) for insulating the magnetisable particles from each other, 
substantially as and for the purpose described.” Apparently 
it is the insulating material that is used for separating the 
magnetisable particles from one another. There is also broadly 
claimed :—‘‘In an induction coil such as is herein referred to, 
constructing the winding thereof of a bundle of fine wires through 
which the current flows parallel, and which are insulated from 
each other for prevention of the passage of Foucault currents 
from the one to the other, substantially as and for the purposes 
described.” The induction coil “such as is herein referred to” is 
in general an induction coil, but ‘more particularly ” a coil used 
in long-distance telephonic transmission—for example, by the 
Pupin method, in which self-induction coils are introduced into 
the line wire at ‘‘definite recurring points.” (Accepted June 4, 
1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


1425. J. E. Bousfield, London. (S. Falk, Berlin.) In- 
candescence Gas Burners. (3 Figs.) January 20, 1903.— 
This invention provides means for regulating the size of the jet 
aperture of an incandescence or other single jet atmospheric gas 
burner without removing the burner tube. According thereto, a 


Fig.it 7 Fig.2. Fig.3. 
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(ees, 


taper needle projects upwardly through the jet aperture, which is 
ina cap screwing gas tightly upon the upper end of the burner 
base, and turnable thereon by means of a milling or the like, that 
may be engaged by an implement inserted through an air-hole of 
the burner tube. (Accepted May '20,:1903.) 


4091. H. Hoerbiger and F. W. Rogler, Budapest, 
Hungary. Gas-Power Distribution. [3 Figs.) Feb- 
ruary 20, 1903.—According to this invention, gas for power stations 
or units is distributed under pressure sufficient to enable its 
expansion to be utilised by means attached to or comprised in the 
engines, for starting, assisting, or reversing the engines. The 
cylinder of the expansion motor is preferably so proportioned that 
on change of stroke the previously compressed gas is expanded 
to below atmospheric pressure, in order that entrance of gas to 
the cylinder of the engine may be delayed (relatively to the 
entrance of scavenging and combustible air), so that the expansion 
motor and the air-pump can have the same angle of advance with 
regard to the crank of the engine. (Accepted June 4, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


6055. A. Ihlo, Mulheim-on-the-Rhine, Germany. 
Callipers, [4 Figs.) March 16, 1903.—Callipers according to 


having graduated scale markings whereby the ition of the rod 
when in contact with the circular ‘object, itself resting firmly in 
the Y member, may be indicated, so that the diameter of the 
object may be deduced. The graduated scale markings might 
themselves be in terms of the diameter of the object to be 
measured. (Accepted May 20, 1903.) 


3396. H. T. Edge, Jéverpoci. Combined Wrench 
and Pipe-Cutter. (6 Figs.) February 11, 1902.—This inven- 
tion provides a combined pipe-dog, pipe or rod-cutter, screw- 
wrench and spanner. One jaw of the wrench is provided with an 
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interrupted screw-thread on its shank, capable of engaging a 
tubular handle, attachable to, the loose or slidable jaw, in such 
manner that it may be rotated, and having an internal interrupted 
screw-thread that can be caused to engage or disengage the thread 
on the first-named jaw. (Accepted May 20, 1903.) 


15,639. E. H. Hodgkinson, London. Fiexible 
Geastag. (2 Figs.) July 14, 1902.—In this specification is 
broadly claimed “ the combination of two jockey wheels or rollers, 
mounted one on each end of a pivoted lever, one on the inside 





and the other on the outside of a belt, rope, or chain, substan- 
tially as described.” The invention is described in reference to 
the cycle gear illustrated, in which a spring acting on a third 
member of the lever carrying the jockey, wheels causes all slack 
in the chain to be taken up. (Accepted May 20, 1903.) 


PUMPS. 


13,678. P. Thomas, Manchester, and J. S. Mars- 
Halifax. Steam-Engine Air Pumps. (2 Figs.) 

June 17, 1902.—A_ single-acting vertical displacement air-pump 
for steam-engines according to this invention, has its barrel below 
at least a part of the water chamber, in order that there may 
always be a sufficient ‘‘ head” on the top of the pump bucket to 
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furnace retorts is previously treated in such a manner as to accu- 
rately fit into and occupy such retorts substantially as specified.” 
| In one treatment according to the invention the zinc-containing 
| Substances are mixed with coal and about 1 per cent. of sago, and 
are conducted into a pug mill, where heat is applied by means of 
steam, steam and water, or hot air, the sago under the influence 
of heat and moisture serving to stick the substances ther when 
afterwards pressed into briquettes. (Accepted May 27,1903.) — 


14,739. T. Ewan, Glasgow. Sodium Production. 
July 2, 1902.—The inventor ‘states that. heretofore sodium 
hydroxide has only been electrolysed for the production of 
sodium; without the employment of a porous yg between 
the electrodes, water liberated at the anode being permitted 
free access to all parts of the electrolyte in such manher that 
about one-half of the sodium electrolytically deposited becomes 
re-oxidised by the action of the water. The inventor uses a 
porous diaphragm, conveniently of alumina or of sodium alumi- 
nate, to separate the hodies of a surrounding the anode 
and the cathode, and preferably facilitates evaporation of the 
water from the electrolyte in the anode compartment by circu- 
lating air over or through it. (Accepted May 27, 1903.) 


SHIPS AND NAUTICAL APPLIANCES. 
6526. J. McTaggart, Kelsall, Chester. Rudders. 
(2 Figs.) “March 20, tos. —According to this invention, in rudders 
that have to be unshipped, but in which great strength is 


Fig. 1. “ 
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required, as, for example, for life-boats, the stock of the rudder 
is made in two parts, one sliding within the other, as on a beaded 

feather, and one part is permanently pivotally attached to the 
| boat and the other part to the rudder. (Accepted May 20, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,698. W. D. Kilroy, Ryde. Sto! e Time-Indi- 
cator. [13 Figs.) May 22, 1902.—In this specification is broadly 
claimed :—‘* A stoking time-indicating device, consisting of means 
for visible and audible indication of successive numbers of furnaces 
or furnace openings at regular time intervals variable at will.” In 
one electrically operable apparatus there is an electro-magnet 
having at each end within its field a spring-borne armature. One 
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| cause the water to readily follow the bucket’s movements. Means | 
{may be provided for dealing with water leaking past the air- | 
| pump bucket, these comprising a secondary plunger attached to | 
| or integral with the main plunger (it may be as a protuberance | 
thereunder), a chamber, a pipe, and a non-return valve in the 
pipe. (Accepted May 20, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 








of the armatures works a step-by-step number indicator, and the 
other sounds a bell, the whole device being contained within a 
water-tight case. Completion of the circuit of the instrument 





ia invent? A . aper . and of a current generator is made periodically by a clock switch 
this invention, and for gauging the diameter of articles of truly | 14,982. J. R. Zine Ores. | whose rate cap ta governed by Foucault’ brake, and whose 
, of 


- “ B zs Down, Swansea. Treating : 
a i meng ee a rigid Y-shaped member, and a rod- | July 5, 1902.—In this specification is broadly claimed “The im- | clock spring may be automatically re-wound electrically. 
e member sliding adjustably through the apex of the VY, and _ provement whereby the material charged into spelter distilling- | cepted May 20, 1903.) 
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LITERATURE. 


Text-Book of Electro-chemistry. By SVANTE ARRHENIUS. 
Translated by John McCrae, Ph.D. London: Long- 
mans, Green, and Co. lange octavo, 344 pages, with 
58 text figures. [Price 9s. 6d.] 

Tue basis of this book is a series of lectures, 

delivered by Professor Svante Arrhenius at the 

University of Stockholm in the autumn of 1897. 

This English translation has been prepared after 

the German edition by Dr. H. Euler, who brought 

the subject up to 1901. Dr. McCrae has not intro- 
duced many further alterations, but the literature 
references have once more been revised and supple- 
mented. So far as theory is concerned, this text- 

book can, on the whole, be recommended as a 

thoroughly modern standard work on electro- 

chemistry. The last chapters, which are of a more 
technical character, have not received the full share 
of the author’s forethought and the reviser’s care. 

But those chapters are relatively unimportant in 

any case, and there can be no doubt that the 

student of electro-chemistry has in: this volume a 

splendid exposition of modern views and theories. 

Professor Arrhenius is the father of the electro- 
lytic dissociation theory, which he first enounced 
in 1884, and with that one of the fathers of modern 
electro-chemistry. The new science has nowhere 
been more derided than in this country ; and, it 
must be added, nowhere with less reason. For it 
was only too apparent on various occasions, when 
ridicule was heaped on ionisation and osmotic 
pressure, that some of the speakers had very little 
knowledge of what they were condemning. All 
this has changed. Not that everybody has been 
converted into an adherent of modern views. But 
chemists and physicists have learned to respect the 
admirable work on which these views have been 
founded ; and if the sceptics should finally—so far 
as an age can settle any question finally—prove to 
have been substantially in the right, scientists will 
still look back upon this period as one of extra- 
ordinary fecundity in original and fruitful research. 

That the electro-chemist has a great deal to learn 
before he comes to his real subject, is well marked 
by the fact that, apart from the introduction, elec- 
trolytes are not mentioned before page 110, and 
this in a text-book covering just over 300 pages ; 
the rest is taken up by indices. The author begins 
with remarks on polarisation, decomposition of 
water, electrolysis, &c., just to teach the termino- 
logy ; he proceeds to a brief historical summary 
of older electro-chemical views. But with page 24 
we have done with the introduction, and plunge 
into the physics of fluids. We have, how- 
ever, a few words to say on the introduction. 
The third and fourth headings of paragraphs are : 
‘* Electrolytic Decomposition of Water,” and 
‘* Electrolysis of Salts of the Heavy Metals.” The 
former paragraph briefly alludes to the electrolysis 
of alkali salts, and it would have been more con- 
sistent to distinguish between electrolysis with 
insoluble and with soluble anodes. The very short 
table on electric units would have been more in its 
place if it had afterwards been supplemented by a 
detailed exposition. That is missing, however, 
and on page 11 the dyne is defined as that force 
which the earth, by its attraction, exerts on 
ney gramme. Ifan explanation was necessary at all 
—it was, we think—it should have been fuller. 
Chapter II., on ‘‘ Older Electro-Chemical Views,” 
mentions a few interesting facts which most of us 
will have forgotten. Thus, Father Beccaria revived 
metals from their calies (reduced them from their 
oxides), with the aid of sparks from frictional 
machines, and Deimann and Paets van Troostwyk, 
of Haarlem, decomposed water by means of sparks, 
oxygen and hydrogen being simultaneously gene- 
rated at both poles. The chain theory of Grotthuss, 
we are also apt to forget, dates from 1805 ; it con- 
tinued to rule up to our days, although Hittorf’s 
fundamental work on the ‘‘Migration of the Ions ” 
was published some fifty years ago. 

The experiments on osmotic leading up to Van’t 
Hoff’s generalisation are very well, though briefly 
described. De Vries and Pfeffer first investigated 
the subject with living plant cells. Traube obtained 
semi-permeable membranes in the following way :— 
A cylinder is closed below by a membrane, and filled 
with a solution of copper sulphate ; it is then dipped 
into a beaker containing potassium ferro-cyanide. 
The two solutions meet within the cell wall, and 
form there a deposit of copper ferro-cyanide. Such 





a membrane will allow water to pass through, but | 


not the sugar or salt dissolved in the water. Bring 
now a solution of sugar into the vessel, closed by 
the membrane, and water outside. The water will 
force itself into the sugar solution, until the pres- 
sure in the inner vessel, measured by a column of 
mercury, has attained a maximum value. Then 
diffusion will stop, and if the pressure in the inner 
vessel be increased, water will be forced out again. 
It was found, e.g., that a sugar solution of 1 per cent. 
will balance a mercury column of 535 millimetres, 
and a solution of 2 per cent. will balance 1016 milli- 
metres of mercury. The osmotic pressure is, there- 
fore, proportional to the number of molecules dis- 
solved in the solvent (water). Now Boyle’s law tells 
us that the gas pressure is proportional to the con- 
centration of the gasat constant temperature; Gay- 
Lussac and Charles taught us that for any gas the 
product of pressure times volume is, with changing 
temperature, always proportional to the absolute 
temperature ; Avogadro demonstrated that this holds 
for all gases at all temperatures, or that equal 
volumes of gases always contain equal numbers of 
molecules ; and Van’t Hoff drew the general con- 
clusion that these laws apply to all materials in a 
very finely-divided state, whether as gases, vapours, 
or solutions. In other language, the gas laws hold 
for solutions, 

Van’t Hoff did not pretend that his law would 
be valid for any but diluted solutions ; none of the 
other laws are applicable to extreme values, high 
or low, of pressure or temperature.- But within 
restricted limits his law proved very valuable. 
Many isolated observations, more or less under- 
stood previously, began to appear in a new light. 
The vapour pressure of a solution (sulphuric acid 
in water, e.g.) is lower than that of the pure sol- 
vent, and this depression of the vapour tension is 
pegecent to the osmotic pressure, as Van’t 

off deduced from the mechanical theory of heat ; 
the boiling point (and freezing point) of a solution 
lie above (and below) the respective points of the 
pure solvent ; when metals are dissolved in mer- 
cury or other metals, the vapour pressure of the 
solvent is similarly depressed, according to Ram- 
say. The respective depressions are proportional 
to the number of molecules; and such experiments, 
which Van’t Hoff extended to solid solutions, have 
supplied us with new methods of determining mole- 
cular weights. 

But the various methods yielded sometimes dif- 
ferent results, and in some cases all the results 
were clearly at variance with accepted views. Some 
of those exceptions could be explained by the 
assumption that complex molecules were formed by 
polymerisation (union of several identical molecules) 
or combination; the number of active molecules 
would then be smaller than expected, and their 
effect likewise smaller. But the strong acids and 
bases and their salts all gave too great effects. 
Here Arrhenius stepped in with the hypothesis 
that such molecules were, in solutions, split up in 
certain ways into their constituents. Having 
carried the deduction further by considerations 
on ‘*Chemical Equilibrium, the Phase-Rule of 
Gibbs-Helmholtz, and Velocity of Reaction,” the 
author of the book before us deals with electrolytic 
dissociation in particular. 

It was certainly a bold thing to expect chemists 
to believe that in a solution of sodium chloride we 
have dissociated ions of Na and Cl floating about, 
together with undissociated molecules of NaCl. 
But nobody said that a sodium ion which carries 
its charge of electricity should be in the least like 
a particle of metallic sodium, any more than sodium 
resembles ordinary salt. It had become clear that 
sodium sulphate is, by the current, not split into 
the base Na,O, and the acid H,SO,, but really into 
the ions Na, and SO,, and that therefore we should, 
anyhow, have to believe in the possibility of sodium 
ions travelling in dilute acid. Further, we learned 
that even the weakest current will break up salts 
and effect electrolysis, if we wait long enough. It 
did not seem impossible then to assume that the 
current had not to break the molecules up at all— 
because they were already broken up by dissociation 
—but had only to supply the directive force. There 
is another simple consideration. Fill a trough 
partly with a diluted solution of copper sulphate, 
and determine the resistance of the liquid. Then 
pour more water init ; the resistance will decrease, 
not increase. Yet we know that pure water is an 
insulator, that the conductivity is due to the copper 
salt, and that the addition of water to the already 





diluted solution cannot increase the fluid friction 
much, How then is the increased conductivity to 


be accounted for? Arrhenius argues: The solution 
conducts the electric current, because it contains 
some salt dissociated with ions which carry the 
electric charges ; add more water, then more salt 
will be dissociated, more ions formed, and the con- 
ductivity will improve. When the dissociation of 
the salt is complete, the further addition of water 
will diminish the conductivity, and all extremely 
dilute solutions ought to conduct as badly as impure 
water. That is so apparently. 

There are many facts in support of these views. 
The strength of an acid depends upon its electro- 
lytic conductivity, and the heat of neutralisation is 
the same for all dilute acids and bases. For when, 
for instance, hydrochloric acid and caustic soda are 
mixed, we have already ions of H and Cl, and of 
Na and OH, and further, in the water, of H and 
OH, and only the latter two ions and the H com- 
bine to H,O, while Na and Cl remain ionised or 
dissociated. Therefore it does not matter what 
acid or base we have to deal with; the whole 
affair is reduced to the formation of water, which 
should always give the same heat of neutralisa- 
tion. Very good, so far; only we should like to 
know how we have to understand reactions of 
concentrated bases, acids, and salts. The dissocia- 
tion theory further helps us to understand why so 
many properties of salts are additive—that is, due 
to the action of both the electro-positive and the 
electro-negative ion (ions may themselves have very 
complex chemical formule); there is reason to 
assume that the real mischief done by poisons on 
animals and yeast and bacilli is due to the hydro- 
gen ions ; the ions fit into catalytic reactions, &c. 
The author also alludes to other observations in 
support of his views, comprising cases which, in 
our opinion, the adoption of ions does not render 
any clearer than they were before; nor does he 
revert to some of the objections raised. 

The remarks on the calculation of the electromo- 
tive force refer particularly to Helmholtz, Nernst, 
Ostwald, and Planck. The solution tension of 
Nernst represents a case of osmotic pressure. A salt 
will continue to dissolve in a solvent until the solu- 
tion is saturated, just as a liquid evaporates until 
the space above is saturated with vapour—that is, 
until the vapour tension has reached its maximum 
value for that temperature. Similarly, zinc will dis- 
solve in sulphuric acid ; the zinc has to into the 
ionic condition first, and will strive to dissolve and 
continue to dissolve in the acid, until the concen- 
tration of the ions, and with it the partial osmotic 
pressure, has reached a certain value, which is the 
electrolytic solution tension. When a zinc elec- 
trode is immersed in zinc sulphate, the metal can 
only send ions into the solution, as long as the 
pressure of the zinc ions forming the dissociated 
sulphate is smaller than the solution tension of 
the metal. Upon this tension Nernst has based 
calculations of electromotive forces, and his formula 
has been generalised by Planck. 

Our author proceeds to the consideration of 
electric double Coca capillary electrometers, the 
Volta effect, seat of the electromotive force in the 
electrolytic cell, reversible and irreversible cells, 
polarisation, electro-chemical deposition, reduction 
and oxidisation. The paragraphs on the Volta 
effect are disappointing ; no mention is made of 
O. Lodge, nor of the various researches which have 
brought this question to the front again quite 
recently. Cathode rays are hardly alluded to ; they 
require a book of their own, of course, but it 
would have been more consistent under the cir- 
cumstances to leave out reference to some old 
experiments of Berthelot. Nor are the chapters 
on heat reactions of the electric current, electric 
furnaces, calcium carbide, the silent discharge, and 
the production of ozone, of much value. But it is 
essentially a question of space, 

The nine pages of literature references give the 
reader an idea of what the study of electro- 
chemistry involves. The arrangement of the 
references is commendable. There are no foot- 
notes. The whole book is divided into seventeen 
chapters ; whenever an investigator is referred to, 
a number is put in brackets behind his name, and 
on looking up the literature list for that chapter, 
we find the respective reference. To avoid getting 
into high numbers, each chapter opens an indepen- 
dent list of references. The name-index and sub- 
ject-matter index are very carefully compiled. The 
volume is very well printed, and the text figures 
serve their purpose. 

It would be easy to point out that the author 





does not deal with many important problems upon 
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which the electro-chemist may expect advice. But internal-combustion motors (replacing a section on 
it is easy likewise to recognise that the author puts | gas-engines), water supply, drainage of towns, 
a book into the hands of the electro-chemist which | road construction, and bridge-building. Further 
will enable him to grasp the principles underlying | information on Parsons turbines, central condensa- 
almost everything now written upon the subject, | tion, and two-cycle gas engines would, all the same, 
and thus to deliver him from a pardonable state of | be welcome. The section on technology has, on 
confusion. The reader may keep an open mind as | the other hand, been wisely reduced to gas manu- 
to the indispensability of the theories advanced. | facture, with which too many engineers have to 
The definitions given are clear, but there are no| concern themselves in some way, while the chapters 
dimensional equations. The numerous tables of ex-|on mills and paper manufacture have been cut out. 
perimental data might have been rendered more |The committee seems to fear, however, that this 
lucid if the definitions of the many coefticients and| change may not prove popular, in which case a 
symbols were repeated in the proper place. Specific | third volume on technology would have to be pre- 
resistances are generally expressed after Kohlrausch | pared. That would make the book rather un- 
as the resistance in ohms per cubic centimetre—that | wieldly. But it is difficult to suggest how a so- 
is, of a column of liquid, 1 square centimetre in sec- | called pocket-book on engineering is to be reduced 
tion, 1 centimetre long. to its apparently appropriate dimensions. For 
The translator has evidently been worried by| while we have on the one side the tendency to 
the idea that he was bound strictly to adhere to his | further specialising in the manufacturing branches, 
original. We meet with awkward phrases which freer | we have, on the other side, likewise huge engineer- 
treatment would certainly have rendered more clear. | ing works, more or less independent of auxiliary 
We read, for instance: ‘‘ At the absolute zero, | concerns, which make everything themselves, and 
therefore, the assertion of the older electro-chemists | in which the engineer is naturally anxious to pass 
that that reaction occurs which is accompanied by an | from one department to another. 
eyolution of heat, is quite correct.” A very bad| Among the authors of more or less novel sections 
specimen is: ‘‘ When Clausius admitted that the | we mention B. Berlit, M. Griibler, K. Meyer, and 
number of free ions is so small, this proof lost | W. Philippi, electrical engineering ; C. Bernhard, 
much of its meaning, when we consider that by the | bridge-building ; R. Doerfel, steam-engines; R. 
same reasoning we can show that even the com-|Doergens (since deceased), surveying; Ph. For- 
pound O,H occurs in the water in small quantity.” | cheiner, water supply for towns ; A. Goering, rail- 
He means: We might conclude from Clausius’s| way construction; H. Giildner, internal-combus- 
arguments that even an oxide O,H should occur |tion motors; H. Lang, dynamics of fluids ; F. 
in water, in addition to other oxides ; this oxide| Meyer, shipbuilding; R. Mollier, heat, gases, 
O,H, he afterwards states, is not. known. Fortu-| vapours; H. Miiller-Breslau, statics; A. Pfarr, 





nately, such obscure phrases are not frequent, and, | turbine construction ; R. Rau, hoisting machinery ; 
on the whole, the language is commendably clear. | Weicht, road construction. The changes increase | 
But we have also noticed the following peculiar slip. | the size of the volume by 304 pages ; the price has | 
On page 130 we find: ‘There dip also into the vessel | not been altered. The alphabetical subject-matter | 
two Sond electrodes.” It looks as if Sond were the | index is good. , 
name of the originator of the respective kind of | The handsome leather binding of the last edition | 
electrodes. What is meant is simply test or ex-|has been retained. The type is very clear, but it | 
ploring electrodes, the German term ‘‘ sonde” being | has necessarily to be close and small. The paper 
the same as the French ‘‘sonde”—a surgeon’s probe. | is now white, no longer yellowish ; a more opaque 
paper might possibly have been adopted. But | 
2 sat the publishers have bestowed so much care on the | 
Des Ingenieurs Taschenbuch. Edited by the AKADks- | volumes that one hardly likes to mention any point | 
MISCHE VEREIN Hutter. Two octavo volumes, Sioa. ‘ : ! 
1199 and 867, {with 935 and 493.text figures. Berlin, 1902 ; | Which would re-open the old question, How a pocket- 
Wilhelm Ernst and Sohn. [Price 16 marks. ] | book is to remain something like a pocket-book ? 
As we have repeatedly noticed this excellent engi- 
neer’s pocket-book, which is edited by a committee Ph A enn : “ Cc 
of the Akademische Verein Hiitte, of Berlin, under erent kane: A ae oF aly 5 8S 
the supervision of Mr. M. Seyffert, we may on this} don: R. and J. Beck, Limited. 288 pages. |Price 
occasion content ourselves with pointing out theaddi-| 1s. net.] 
tions and changes made in this eighteenth edition. |The photographic department is becoming more 
The chapters on heat and the mechanics of gases | and more important in all large engineering estab- | 
and vapours, on turbines, hoisting machinery, sur- lishments, and the necessity of knowing how to make | 
veying, and shipbuilding have been thoroughly | the most of the apparatus available is sufficiently 
revised; new additions are those dealing with| obvious. There is, perhaps, no part of the photo- 








| 
| 
| 





graphic outfit about which so little is known by the 
user as the lens, and the little book before us is pub- 
lished, as the authors say in the preface, ‘‘for the 
practical photographer who is desirous of being able 
to use his apparatus to better advantage through a 
knowledge of the general principles which underlie 
its construction.” The authors are offering rewards 
for suggested improvements for future editions, and 
we think that a good and complete index is neces- 
sary, and the re-engraving of most of the outline 
diagrams would be of considerable benefit, although 
we are told that ‘‘all blocks have been produced 
with the aid of Beck-Steinheil lenses.” Leaving 
these points to be remedied in future editions, we 
find an enormous amount of useful information col- 
lected together between the covers of this work, 
and it is given in such language as to be readily fol- 
lowed by those whose knowledge of optics is nil. 

The various types of photographic lenses, their 
functions and properties, and the glasses of which 
they are constructed, are dealt with in the earlier 
chapters, whilst the uses of ordinary and special 
lenses, such as the anastigmats and those for tele- 
photography and projection work, are thoroughly 
entered into in the succeeding chapters. The appa- 
ratus for testing lenses at the Manchester Tech- 
nical Schools is described in the concluding chapter, 
and it is, perhaps, the most complete and efficient 
arrangement which has been constructed for the 
purpose. We think, however, that simpler tests and 
apparatus for home or ordinary workshop use might 
be dealt with more fully. 

It will be noticed how wide a field is covered by 
the book under notice, and its perusal cannot fail 
to be of interest to all those who make use of 
photography either for business or pleasure. 
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EXPERIMENTS ON THE EFFICIENCY 
OF NON-CONDUCTING COVERINGS 
FOR STEAM-PIPING. 


By W. N. Bowam and T. Grieve. 


THESE experiments were carried out in the Fulton 
Engineering Laboratory, Edinburgh University, 
and extended over a period of six months. In all 
cases care was taken to insure that the coverings 
tested were such as are ordinarily supplied in the 
open market, and there is no intention or desire to 
pit one covering against another, but simply to 











internal pipe shown in the figure. This arrange- 
ment was adopted to lessen the chance of any sus- 
pended moisture being carried forward into the 
experimental pipe. As an additional precaution 
the jin. diameter opening, by which the steam 
enters the experimental pipe from this vertical pipe, 
was bored in the top of the diaphragm plate shies 
between the two pipes. The actual path of the 
steam is shown in the figure by arrows. It was 
therefore extremely improbable that any priming 
water or other moisture present with the steam in 
the vertical pipe would find its way into the experi- 
mental pipe, Any moisture collecting in the vertical 
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by the small cock at the base. From this cock the 
condensed steam escaped through a copper worm 
and piece of rubber tubing, the latter dipping into 
'a vessel filled with cold water, marked ‘‘ condensed 
steam” in the figure. By this means any loss due 
'to vapour being given off from the condensed steam 
,as it issued was avoided. By weighing this vessel 
at the beginning and end of any interval of time, 
‘the amount of steam condensed during that interval 
was accurately known, 
The foilowing observations were made in each 
set of experiments :— 
1. The air temperature of the room. 
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| 2. The pressure of steam by gauge as it entered 
| the pipe. 
| 3. The pressure of the air by barometer, 
| 4. The amount of steam condensed in the appa- 
| ratus every half-hour. 
| 5, The temperature of the outside of the covering. 
| The first four observations were made without 
difficulty, but the fifth observation—the tempera- 
ture of the outside of the covering—is a difficult 
one to determine accurately, and the results cannot 
_be relied upon as being the exact temperatures ; 
| but, at least, they are of value in comparing one 
covering with another. 

The method of carrying out the experiments was 
as follows :—Steam was raised in the boiler to a 
pressure about 5 lb. higher than that at which the 
| experiment had to be made, and the apparatus was 
_allowed to stand under steam under the intended 
|conditions of the experiment for several hours. 
| All the steam condensed during that time was 
| drawn off, but not weighed. As soon as everything 
was in a uniform state—that is, when the tempe- 
rature of the outside of the covering ceased to rise 
—the experiment was started, and lasted two or 
more hours. The temperature and steam-pressure 
|readings were taken every five minutes ; the con- 
| densed steam was weighed accurately every half 
‘hour ; and if any experiment showed a discrepancy 
'in the weighings, the results were rejected and a 
‘new experiment substituted. The mean atmo- 
‘spheric pressure was obtained from barometric 
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readings made while the experiment was in pro- 
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give the general results of the experiments, as these 
may be of service to all users of steam boilers and 
piping. 

The Spaateies used is shown in Fig. 1, and was 
designed by Professor T. Hudson Beare, M. Inst. 
C.E. The piping used is a piece of ordinary 3-in. 
wrought-iron steam-piping, 8 ft. 103 in. long, with 
a mean external diameter of 3.53 in., giving a total 
external area of uncovered pipe surface under test of 
8.132 square feet. 

Steam from the boiler enters at the right-hand 
end of the apparatus, passing down through the 





270 280° gress, and the temperature of the steam corre- 
| sponding to the mean absolute pressure was obtained 
from steam-tables, 

Evidently in any experiment part of the conden- 
sation is due to the flanges and the vertical pipes, 
&c., at the ends of the apparatus; and to obtain 
correcting factors to apply to the results of the 
main experiments, this condensation had to be 
determined. For this purpose the pipe was dis- 
connected, the fittings were couneahed up as shown 
in Fig. 2, and a series of experiments at various 
steam pressures was carried out under exactly the 
sane conditions as those existing when the experi- 
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pipe was drawn off by a drain-cock at the base ; and 
throughout all the experiments this cock was so | 
adjusted that steam was continually issuing from it. | 
The pressure of the steam as it entered the experi- | 
mental pipe was recorded by a gauge which had been | 
verified and ‘was regulated by a stop-cock. 


ments were made with the covered pipe in position. 
From the results in this series of experiments 
data were obtained to plot a curve to a base of 
difference in temperature between the steam and 
the outside air, showing these flange and vertical 
ipe losses in British thermal units per hour. 








The experimental pipe sloped down from right Hence, in any experiment with the complete 
to left, so that all the condensed steam was collected | apparatus in use when the difference in tempera- 
at the left-hand end in a vertical pipe fitted with a | ture between the steam and the outside air was 
gauge-glass, and throughout the experiments the | known,the ne correction for the flange 
condensed steam was kept at a constant level in “losses could be obtained from this curve, and was 
this vertical pipe by means of the control secured |then deducted from the total losses, and thus the 
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TABLE A.—ExPERIMENTS ON Non-Conpuctinc Compositions, CARRIED OUT IN THE FULTON ENGINEERING 
LABORATORY, EDINBURGH UNIVERSITY. 


Summary of Results Obtained. 
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oh Fahr. Cent. Fahr. | Cent. Fahr. Cent. | | i 
Uncovered pipe... 25 267 | 180.5 | 69.2 | 20.7 om Se eres bes *» 433.9 1176.0 0.46 2.25 
Slag wool .. 1 = 7 | 130.4 | 69.2 | 20.7 3.07 83.0 | 28.3 1.25 | 31.77 102.1 276.8 AA 0.54 
Hair and felt 25 | 266 | 130.2) 53.0 | 11.7 2.40 69.0 | 20.6 | 1.20 | 30.50 105.0 284.5 0.12 0.56 
Felt.. - ..| 80 | 274 | 182.4) 59.4 | 15.2 2.33 81.1 | 27.2 | 0.90 | 22.88 157.0 425.5 0.17 0.83 
Magnesia sectional) 30 | 274 | 182.4 61.3 | 163 2.68 77.5 | 25.3 | 1.50 | 38.13 113.4 307.4 0,12 0.60 
Uncovered pipe ..| 40 | 287 | 141.5 68.5 | 20.3 on vee ere os - 595 7 1614.5 0.65 3.18 
Slag woo] .. ..| 50 | 208 | 147.6 69.8 | 21.1 | 3.07 92.1 | 334 | 1.25 | 31.77 133.0 360.4 0.15 0.74 
Hair and felt 50 | 207 | 147.4 54.6 | 12.5 2.40 71.9 | 22.2 | 1.20 | 30.50) 143.3 388.2 016 0.77 
Felt.. ‘6 ..| 50 | 207 | 147.5 | 59.7 | 15.4 | 233 85.2 29.5 | 0.90 | 22.88 181.7 492.5 0.20 0.98 
Magnesia sectional 50 | 297 | 147.5 | 62.0 | 16.7 2.68 81.0 27.2 | 1.50 | 3813 133.2 361.0 0.15 0.72 
| | 
Uncovered pipe ..| 70 316 | 157.7 69.0 | 20.6 és os oe oe 785.4 2129.0 0.88 4.295 
Slag wool .. -»| 65 $12 | 155.8 63.4 | 17.4 | 3.07 | 89.1 | 3L.8 1.25 | 31.77 154.1 417.6 0.17 0.83 
Hair and fc lt | 65 811 | 155.2. 56.1 | 13.4 2.40 74.8 23.7 | 1.20 | 30.50 147.9 400.7 0.165 0.805 
Felt.. - ..| 70 | 316 | 157.6 | 61.2 | 16.2 2.33 87.8 | 31.1 | 0.90 | 22.88 200.1 542.3 0.23 111 
Magnesia sectional 70 | 316 | 157.7 60.7 16.0 | 2.68 | 81.9 27.9 | 1.50 | 3813 152.4 412.9 0.17 0.83 
Uncovered pipe .. 1€0 | 838 | 169.9 65.3 | 18.5 Re ee en oe -- | 859.6 2330.0 0.98 4.79 
Slag wool .. .| 100 338 | 169.8 71.0 | 21.7 3.07 111.9 | 44.4 | 1.25 | 31.77 175.7 476.1 0.20 0.98 
Hair and felt 90 831 | 166.0 60.7 | 16.0 2.40 83.5 | 28.6 | 1.20 | 30.50 153.3 412.8 0.17 0.85 
Felt .. =» --| 90 331 166.0 60.9 | 16.1 2,33 89.1 | 31.8 | 0.90 | 22 88 213.2 577.9 0.24 1.18 
Magnesia sectional 90 331 | 1660 63.0 17.2 2.68 85,8 | 29.6 1.50 3813 | 164-5 | 445.7 | 0.19 0.91 
| | | 
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TABLE B.—Heat Losses in British Thermal Units per 
Square Foot of Pipe Surface (Measured Uncovered) per 
hour per Degree (Fahr.) Difference in Temperature. 








At Various Steam Pressures by ean over 
— Gauge. | all the 
Covering. ; >a | Experi- 
ments. 
| 25Lb. | 50Lb. 70 Lb. , 100 Lb. | 
Uncovered pipe ..| 2.20 2.95 3.20 3.20 2.89 
Slag wool .. 0.52 0.58 0.62 0.66 0.595 
Hair and felt 0.49 0.59 0.58 0.58 0.56 
Felt.. ot 0.70 0.76 0.79 | 0.79 0.76 
Magnesia .. 0.50 | 0.56 0.59 | 0.60 | 0.563 
| 


losses due to the experimental pipe alone were 
determined. The corrected results only are given 
in Table A, appended. 

Fig. 3, page 171, gives the plotted results of all 
the experiments, and shows the great difference 
between the heat losses in an uncovered and a 
covered pipe. The heat losses expressed in thermal 
units per square foot of ‘pipe surface (measured 
uncovered) per hour are plotted toa base of differ- 
ence of temperature between the steam and the 
external air. 

Fig. 4, page 171, gives the plotted results in 
steam condensation for all the coverings, the weight 
of steam condensed in pounds per square foot of 
pipe surface (measured uncovered) per hour being 

lotted to a base of difference of temperature 
tween the steam and the outside air. 

No attempt was made in this series of experi- 
ments to test the durability of the coverings or 
their liability to deteriorate in efficiency with time, 
matters of very great importance, which can only 
be determined by lengthy experience in the use of 
these various coverings. The weight of each cover- 
ing per square foot of uncovered pipe surface and 
the thickness of each covering is given in Table A, 
as these are extremely useful in comparing one 
covering with another. 

The coverings tested were all sectional coverings 
(except the slag wool), and the ease with which this 
form of covering can be put on and taken off gives 
it an undoubted advantage in the case of repairs or 
alterations to the steam-piping. 

Within the range of temperatures covered by the 
experiments the curves show that the losses are di- 
rectly proportional to the diference in temperature. 

Table B gives the heat losses in British thermal 
units per square foot of pipe surface (measured un- 
covered) per hour per degree (Fahr.) difference in 
temperature at various steam pressures, and also 
the average value of these losses in each set of ex- 
periments. 

From these figures the great saving which can be 
effected by using any of these coverings is demon- 
strated, the condensation in the uncovered pipe 
being from 4 to 5§ times greater than in a covered 
pe. 

. The data obtained in these experiments render 
it an extremely easy matter to calculate in any given 








case the saving in thermal units per hour, and 
therefore in pounds of steam, by adopting suitable 
non-conducting compositions for covering steam- 
pipe and steam-boiler surfaces. 








THE ALKALI WORKS ACTS IN 1902. 

Tue report recently published in a Blue Book, 
on the work done under the provisions of the 
Alkali &c. Works regulation in the United 
Kingdom during the year 1902 is presented to the 
Local Government Board by the chief inspector, 
Mr. R. Forbes Carpenter. The report states that 
1044 works are now on the register in England, 
Wales, and Ireland, and 124 in Scotland. The 
number of scheduled works had increased by 16; 
the number of alkali works, decomposing salt, had 
decreased by 8 to 75. These latter numbers do not 
concern Scotland, whos2 special report is presented 
to the Secretary for Scotland. Leaving Scotland 
out, we find that 4946 visits were paid to works and 
5091 tests conducted. Legal proceedings for the re- 
covery of penalties had not become necessary during 
the year, but matters had almost gone so far in one 
or two cases. Complaints about excessive escapes 
of hydrochloric acid from the Widnes and St. 
Helen’s districts had been more serious. In one 
instance the affected locality was to the west of 
the works, and as the winds blew from the 
west the works seemed to be free of blame. 
It is pretty clear, however, that opposite winds 
prevailed in the higher strata into which the high 
chimneys discharge, and that the nearest works at 
first suspected were innocent. Dr. Affleck, the 
inspector of the district, also points out that there 
is no possibility of obtaining legal redress in many 
such cases. The metallurgical works are not subject 
to the control of the inspectors, though their smoke 
is acid, and the unfortunate farmers, whose crops 
are being destroyed, cannot say which class of works 
is at fault. 

The gases from the Chance-Claus process also 
continue to cause serious annoyance ; promising 
experiments are now being conducted on a large 
scale, however. This process, which has been 
worked for about a dozen years in various modi- 
fications, aims at destroying the sulphuretted 
hydrogen from gas, water, and alkali waste, with 
the object of recovering the sulphur or simply of 
preventing anuisance. The unabsorbed sulphuretted 
hydrogen is finally burned to sulphurous acid in 
Claus kilns, and this acid is allowed to escape if sufti- 
ciently diluted. A valuable inquiry into the tem- 

ratures of the Claus reactions has been conducted 

y Mr. Linder, who, in conjunction with the chief 
inspector, has also much improved the methods for 
estimating acidity, as the report explains in detail. 
The depression which lay upon the Le Blanc industry 
during 1901 has not been fightened to any material 
degree. In the sulphuric acid industry the United 
Kingdom is still without any example of tangential 
chamber working—cylindrical, and not rectangular 





chambers, into which the gases are introduced 
tangentially near the top; nor is the draught any- 
where regulated by means of a fan, as is largely 
done in America and on the Continent. Yet con- 
siderable improvements are being introduced, and 
Mr. H. Porter is very hopeful about the absorbing 
trunks added to the Gay-Lussac towers. 

Catalytic sulphuric acid processes are worked 
in two factories, satisfactorily except that too much 
sulphurous acid so far escapes unconverted ; yet 
it is an advantage of this process that there can 
practically be a leak from the exit flue only, and 
not from leaky chambers and flues as well. The 
white fumes from some concentration (overheat) 
yaa are still very objectionable occasionally. The 

essler pans answer very well unless the acid 
contains much matter in suspension; the slight 
tinge in the colour of the resulting acid also pre- 
vents their more general adoption. For the highest 
strength acid, glass vessels are still employed. 
Scotland counts 15 Kessler apparatus in seven 
works; of 25 sulphuric acid works, one uses a contact 
process; the Herreshoff pyrites burner, troublesome 
at first, is now regarded as a distinct improvement. 

The pages on ammonia sulphate and gas liquor 
works draw attention to Hilgenstock’s researches 
on the chemistry and physics of the coke-oven, 
and to the Otto-Hilgenstock coke-ovens ; further, 
to Mr. R. Hamilton's interesting notes on the 
recovery of bye-products from blast-furnace gases. 
More than three-quarters of the total ammonia sul- 
phate produced in the United Kingdom comes from 
gas works, and the last year has seen an increase in 
the produce of gas works in all the divisions of the 
United Kingdom. The industry of coal carbonising 
in connection with the ammonia and benzol re- 
covery remains depressed, however, and the salt 
production is decreasing. Since 1897 the United 
States have replaced England as the largest salt 
producers of the world. In the arsenic production 
Great Britain still leads, but the output is diminish- 
ing. As regards zinc, it is stated that Mr. A. K. 
Picard’s treatment of Broken Hill ores had proved 
satisfactory, except that the losses of zinc fumes 
proceeding during distillation from the retort mouth- 
piece remain as great as in other processes. The 
district inspectors are Messrs. E. G. Ballard (Ire- 
land), J. W. Young, J. Affleck, H. Porter, E. M. 
Fletcher, E. Jackson, A. C. Fryer, F. N. Sutton, 
and W. S. Curphey (Scotland). 








GRINDING MACHINES AND 
PROCESSES.—No, XX VII.* 
By JoserH Horner. 

TuHE fitting of the slides of the tables and wheel- 
heads and the feeds and reversals of grinding 
machines will now engage our attention. The 
designs of these fittings vary to a wide extent ; 
even the same firms being found to effect changes 
in some of their details at brief intervals, besides 
which the broad designs are varied in large, and 
in small machines. 

The tables or-platens which carry the headstocks, 
or the grinding wheel, in the two main designs, are 
generally fitted to the base with a flat and a V, 
which preserves alignment of movement, and yet 
retains perpetual accuracy of fit in the WV without 
involving any trouble in effecting adjustments. 
The double V fitting that is suitable for planing 
machines would not be adapted so well to grinders, 
in which the pressure comes laterally, and in 
which very minute cross-feeds have to be effected. 
The slightest side movement would be fatal to 
accuracy. There are examples of these, but they 
are unusual. In such instances the Y’s generally 
stand up, like those of American lathes. The 
objection to such is that of the effect of temperature, 
which may affect the fit of the Y’s, whereas a V 
and flat are quite free from this possibility, as the 
expansion simply causes the flat part to slide 
laterally. The single VY, with mass in the table, 

* The dates at which the previous articles appeared 
are as follow, No. I. to No. XII. in vol. xxiv. (1902) :— 
No. I., July 4; No. IL., July 25; No. III., August 8; 
No, IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. IX., November 7; No. X., November 21; No. XI, 
December 12; No. XII. December 26, 1902, in vol. Ixxiv.; 
and No, XIII., January 16, 1903 ; No. XIV., January 30 ; 
No. ., Fe 20; No. XVI., March 6; No. XVII., 
March 20; No. XVIII., April 3; No. XIX., April 17; 
No. XX., May 1; No. XXI,, May 15; No. XXII., 
May 29; No. XXIII., June 12; No. XXIV., June 26, in 


our last volume; No, XXV., July 10, and No. XXVL, 


July 24, 1903. 
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to keep the surfaces in contact, fulfils the require- 
ments, and it is more easily fitted in the first 
Jace. 

. Also, as no flexure could be tolerated in a table 
carrying work-heads, or wheel, the table is made 
very rigid, which is rendered all the more neces- 
sary because of its overhang at each end of the 
travel, and which has to be supported as a canti- 
lever by its own rigidity. In the design in which 
the table does not travel, but the wheel-head in- 
stead, the same conditions are transferred to the 
table of the wheel-head. 

The fitting of these tables is complicated by the 
provisions which are necessary for carrying off the 
water, and which comprise water guards and water 
channels and pans, which must extend as far as the 
maximum traverse which the wheel has made, as 
well as sideways. These do in the way of protec- 
tion for the sliding surfaces, internal gears, and 
shafts, what the various caps and flanges do for the 
spindles of the heads and wheels. 

The lubrication of sliding surfaces and of the 
gears has to be amply provided for by wicks, or 
rollers floating in the oil, in planing-machine 
fashion, and through oil-holes. Worm gears are 
automatically lubricated from oil baths, to reduce 
the friction and prevent risk of hard rubbing, and 
consequent irregular feeding movements, which are 
most undesirable in a grinding machine for delicate 
work. 

The problems involved in effecting variable rates 
of traverse and variable amounts of cross-feed, 
both by hand and automatically from the front of 
the machine, and without stopping it, combined 
with perfectly steady and smooth movements, are 
not easy of solution. In the working out of these 
the designs of different firms, and those adopted at 
different stages in the evolution of their machines, 
vary much. 

The base or stand in these machines is of a 
design adapted to absorb all vibration that may be 
communicated to it, and to stand perfectly steady. 
To render the framing as rigid as possible to resist 
vibration and tendency to flexure between the 
feet, the main upright webs are connected with 
diagonal webs, Fig. 395, coming from the corners of 
the main upright to the webs of the offset piece. 























They are placed diagonally in order not to interfere 
with the utilisation of the base as a cupboard. The 
machine is supported on three points only, to which 
the T-shape of the base in plan is suitable. The 
points are small facings, one at each corner of the 
main upright below the table, and at the extremity 
of the offset piece below the wheel base. 

The broad difference between the two types of 
machines—namely, that in which the work-table 
travels, and that where the wheel-head, travels—is 
shown in the illustrations on pages 174 and 175. Of 
the two, the first is only suitable for machines of 
small and medium dimensions ; the proper applica- 
tion of the latter is in machines with long beds, 
where the travel of the work-table would cause too 
much overhang at the extreme limits, putting ex- 
cessive strain upon the frame, and taking up too 
much shop room, since sufficient would have to be 
left clear for the table to travel its full amount. A 
section through a machine of the first-named design 
i; shown in Fig. 396, sections through examples of 
the second type are shown in Figs. 398, 403, and 405. 

Fig. 396 is a.section through one of the Brown 
and Sharpe universals. The sliding carriage A 
carries the swivel table B, which turns upon it with 
a central stud. The swivel table carries the head- 
stock and tailstock. A T-slot runs the entire 
length of the table for bolting down the head and 
footstocks at any position required. The lubrica- 





tion of the table slides is effected by rollers. The 
sliding table has shallow pockets at each end to hold 
small tools, and dust-caps beyond protect the slides 
when the table travels to its extreme limit. A minor 
but useful point is that these caps are curved to 
prevent them from becoming loaded carelessly with 
heavy articles. 

The elements of the wheel-head are these :—The 
circular bed C is supported by the offset portion D 
of the base, and graduated into degrees around its 
semi-circumference for setting the wheel to an 
angle by. A bolt on each side clamps it when set. 
The transverse slide, or sliding carriage E, moves 
on the top of this bed, being fitted to it with V’d 
edges, and affords the means by which the wheel 
is moved in and out. E carries another element, 
F, termed the platen, consisting of a flat plate 
having a circular foot, swivelling on the slide belov, 
to which it is clamped at any angle by two bolts. 
The upper part of the plate has two T -slots 
running along it, in which the head G that carries 
the wheel bearings is adjusted and clamped. Every 
possible movement is thus provided for, and the 


various slides are secured by six bolts in all, which’ 


render the several fittings perfectly rigid. It is 
seen, therefore, that the wheel-head has a cross 
traverse motion at right angles with the table for 
parallel work, and that it can also be set to an 
angle with the table. Also, while the mere weight 
of the swivel table affords sufficient stability for 
doing ordinary grinding, when heavy work is being 
done it can be clamped at the angle to which it is set. 
Fig. 397, which is a view in front of the work-table, 
will be referred to presently in connection with the 
subject of feeds and reversals. 

The illustration, Fig. 398, gives a section through 
the swivel table A, and emery-wheel carriage B, of 
one of the Landis machines. C is the main bed, 
D the ways that support the wheel-head, C and D 
being nearly of the same length, and in one casting 
with internal ribs. The fact that B traverses past 
A renders a special provision for the collection of 
the waste water necessary. This is conducted down 
by the loose water-guardsa, which are hung on the 
rod b, into a water-pan c, whence it overflows into 
the water-pan d in the wheel carriage, thence down 
into a channel e, to be conducted away. A neat 
device is adopted for the protection of the working 
parts of the traversing carriage, comprising a 
flexible water-proof cover, which winds and unwinds 
with the traverse of the carriage (in window-blind 
fashion), being actuated by a spring roller, which 
winds up the cover automatically. As the carriage 
uncovers the guides, the cover unrolls and protects 
them. On the return movement the spring winds 
it up again. 

The carriage B slides on its guides by a Y and 
a flat. The outer edge at fis carried down to pro- 
tect the outer edge of the guides, the inner edge is 
protected at g by the carrying up-of the edge of the 
carriage underneath, and downwards by the flanged 
edge of the top of the bed. 

The swivel table A is pivoted for taper grinding 
on the screw shown, the tapered head of which 
counteracts any slackness due to wear. The ends of 
this table are struck with a radius from the centre 
of the screw. The graduations are given at one 
end ; an upper set giving taper in inches per foot, 
a lower set taper in degrees; the first cesntgie Se 
} in. per foot, the second to quarter degrees. The 
table is adjusted for angle by means of an adjusting 
screw located at the same end as the graduations 
underneath, and operated by a key through a hole 
from the front. A pin that engages with the nut 
of the adjustment screw can be removed ‘to permit 
of grinding higher tapers than the range of the 
screw movement will permit. The table is clamped 
at both ends simultaneously by a long connecting- 
rod passing beneath, and operated from the same 
end as the adjustment screw. 

Fig. 399 gives a cross-section of the table of the 
heavy Landis machines, taken through the swivel 
pin, in which the overhanging type of headstock is 
employed. This design is used for the very 
heavy plain grinders of this firm. The headstocks 
are set to the surfaces a, a instead of on a horizontal 
face, and they are secured to those surfaces by a 
bolt A and hand-wheel. B is a spring which holds 
them under tension against their seats, when the 
hand-wheel is loosened just enough to permit of 
their easy movement. The surfaces b, b are used 
for the attachment of various fittings, as back rests, 
and centre grinding adjunct. The recess C formsa 
convenient receptacle for tools and work. Ample 
protection is afforded to the slides of the headstocks 





by the overhang at d, and the waterguard plates. at 
e, which are set in a groove below. The plates 
overlap each other and are continued between the 
headstock and on the outer edge of the table, and 
are removable and adjustable. They conduct the 
water to the channel f. The fender g at the head- 
stock end prevents water being thrown by the work- 
driving dog. 

The risk of injury to slides is greater in the case 
of an emery-wheel grinding machine than in that 
of ordinary machines, because the current of air 
induced by the rapid revolution of the wheel creates 
a miniature blast, which would, in dry grinding, 
carry the emery with it among the slides, unless 
they were amply protected. This is variously done, 
either by the overlapping of edges, as in Figs. 398 
and 399, or by making absolutely air-tight joints at 
vulnerable localities. 

In Fig. 396 an air-tight joint is shown on a wheel 
slide. Here the pivoted base C of the wheel-head 
and the sliding carriage E are both extended for- 
wards at a and b respectively ; b is brought down 
and fitted to a at c, so forming a hood with an air- 
tight joint just beneath the emery-wheel, where . 
access of grit is most likely to occur. 

The fitting of the carriage for the traversing 
wheel-head on a vertical face of the main bed; 
instead of on a horizontal bed face, is an old device 
which is retained on a good many machines to-day. 
One of these, a German machine by Reinecker, is 
outlined in Fig. 400, A being the traversing 
bracket, and b, c, the faces against which it slides. 
Figs. 401 to 403 show outline diagrams of a design 
twenty years old, by Messrs. Brown and Sharpe, in 
which the main framing has ways along which the 
bracket or knee that carries the wheel-head tra- 
verses, a type that is still retained on the heavy 
machines now. The main frame has a recess 
with two planed ways at a, vertical and horizontal, 
seen in section in Fig. 403, along which the carriage 
bracket makes a sliding fit.. The lower end of the 
bracket bears against the face b, which is the edge 
of bracing connecting the uprights of the main 
frame. The outline of this bracket in the other 
direction is of T-shape, Fig. 401. 

The methods of effecting feeds and reversals of 
the tables and slides of machines are, of course, 
much modified by the main designs. But they 
mostly follow certain broad lines, including worm 
and spur drives, with clutch reversals through 
bevel wheels, and means for producing lost motion 
at the reversal of the table, or the wheel-head. 

Taking first the early design in Figs. 401 to 404, 
the method of driving the wheel-bracket of this 
machine, though different in some of its arrange- 
ments from present-day practice, nevertheless com- 
prises most of the details considered essential now, 
including the very important spring arrangement 
for producing lost motion in the reversing gear. 

Briefly, the driving and reversal are effected as 
follows :— 

A shaft A, running along about half the length 
of the bed, driven by belt cones (in some machines 
friction discs have been substituted), actuates the 
train of bevel wheels c, d, e, and f, the relations 
and functions of which are apparent. The rotation 
of A is transmitted through ¢ and d, to e and f, the 
last two being loose on their hollow shaft B (Fig. 
404), either one being made fast on the shaft by 
the clutch engagement, effected by pins g, g, slid 
into the clutches on either wheel. The pins are 
fast on a bar C, which slides through the hollow 
shaft B, the latter being, therefore, slotted about 
the centre to permit of the passage of the pins. A 
worm h, on the shaft B, between the bevel wheels, 
drives the worm-wheel j, on a cross-shaft k, and 
thence are driven, through the train of spur gears 
shown, the rack pinions /, 1 gearing into the rack 
D. Thus the essential mechanism of driving through 
a nest of reversing bevel gears and worm gear to the 
rack pinions isa device of long standing, though the 
dispositions of the gears, &c., are often modified. 

The mechanism for effecting the reversal is 
curious when compared with later devices; m, 
Fig. 404, is a shifting bar, n an extensible rack, 
made in two portions to permit of its exten- 
sion, and m has its ends bent to lie in contact with 
the ends of the locking-bar O, and so operates it. 
The act of shifting the locking-bar puts one of the 
the bevel-gears e, f, into, and the other one out of, 
action. he extensible rack-bars actuate this 
locking-bar, and their motion is derived from the 
rod E, with its bent ends engaging the ends of the 
rack-bars, being itself shifted by the lever O, en- 
gaging with a stud p, on E. The lower end of 
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this lever is connected to the shifting-bar m. As 
the wheel-bracket travels, therefore, the ends of 
the rack-bars will strike the ends of the rod E in 
turn, throwing over the lever O and the shifting- 
bar m, and thus the automatic reversal of the 
bracket is effected. The spring s, below, and 
V-plunger holds the lever at the limits of its 
movements to maintain the clutches in engagement, 
as is usual in practically all machines now. The 
object of making the rack extensible is to alter 
the length of travel of the wheel-head. 

The pinions q, g, on which the rack is supported, 
are not for driving, but for the purpose of altering 
the relative lengths of the overlapping racks. They 
are each rotated bya milled head, and clamped with 
a milled collar seen at r, Fig. 403. When the collar 
is tightened, the rack-bars are held securely by the 
pinions at a definite length. The carriage can be 
slid by hand from the rod E, and the same rod 
can be employed for reversing by hand. The object 
of having two pinions l,/ is to permit of one of 
the pinions coming into play when the rack D on 
the wheel-bracket is run off the other in the course 
of a traverse. 

Fig. 403 shows another device that is not fitted 
now on many machines, the usual method being 
to impart the wheel cross-feed from the front. 
Here the feed is effected by a hand-wheel on 
the bracket, actuating worm-gears and a rack and 
pinion. 

Although considerable numbers of machines are 
made with a traversing bracket, it seems better to 
substitute the flat horizontal face of a long bed for 
the vertical one, with its somewhat cumbrous 
mechanism and comparatively short bearing faces. 

As the reciprocating tables move slowly, and 
therefore acquire no momentum which would assist 
their reversal, means are provided for giving an 
artificial amount of lost motion in the reversing 
mechanism, so that there shall be some movement 
of the reversing lever without producing disengage- 
ment of the clutch. Without this the carriage 
would be liable to stop between the intervals of 
disengagement from one clutch and engagement 
with the other one belonging to the bevel gears by 
which reversal is effected. This mechanism is pro- 
vided in the disengagement and engagement of the 
clutch through a spring plunger, bell-crank levers, 
and a former, by which a sharp impact is given to 
the engaging clutch. Some of these devices have 
been incorporated in previous drawings. Figs. 396 
and 397 illustrate the principle of a common device, 
not, however, drawn to scale. 

In these figures H is the lever arm which is 
struck. alternately by the dogs a, a, It forms one 
arm of a bell-crank lever, the other arm J of which 
carries a roller b at the extreme end, that engages 
with the spring plunger K. Near the end of the 
arm J a pair of adjusting screws c, ¢ are fitted, 
which are hit alternately by the arms d, d of a bell- 
crank lever L; the other arm of which, M, goes 
down to operate the reversing clutch N. Both the 
bell-crank levers are secured to the rocking shaft e, 
common also to H and J. It will be observed that 
the arms d, d lie sufficiently far apart to allow the 
bell-crank lever H, J a limited amount of move- 
ment, sufficient to permit the roller 6 to pass the 
apex of the spring plunger. Until that happens 
neither of the horns d, d can be struck by the 
screws ¢, c. In this way the lost motion required 
to prevent the total disengagement of the clutch N 
by the slow movement of the carriage is pro- 
vided for. 

The screws c, c by their adjustments afford the 
means by which the amount of lost motion is regu- 
lated. They are so set that the movement of the 
table or carriage will, through its dogs, throw the 
lever H J so thatthe roller b will just pass the apex 
of the plunger K, without disengaging the clutch N 
and without stopping the machine. Then the 
plunger will be forced out under the action of the 
spring, and by the action of its bevelled end on 
the roller b one or other of she adjusting screws c, c 
will strike one or other of the arms d, d, and so 
cause the bell-crank lever L M to disengage the 
clutch N from one of the bevel wheels O, O, and 
throw it into engagement with its fellow. ‘A sharp 
positive movement is thus imparted to the clutch, 
which is readily thrown into action even though its 
claws are of rectangular section. 

A great improvement on previous designs was 
effected when Messrs. Brown and Sharpe devised 
means by which the work-table could moved 
beyond the point of reversal for the purpose of 

testing work, &c. Previous to that, the ad- 





justable dogs or stops on the main recipro- slid along out of the way of the lever. This was 
cating table or carriage were bound to come into | very inconvenient when the dogs were set for the 
contact with the lever to shift the clutch for re- | grinding of a number of articles, or for a single 


Fig. 396. 
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versing the direction of movement of the carriage. | piece, because of the trouble of readjustment. By 
The result was that if the carriage was wanted to the simple device of setting the upper poms of 
be run out beyond the point of reversal for any the lever outside the path of movement of the dogs, 
purpose, one of the dogs had to be unclamped, and and fitting the lever with a slide by which it can 














Ave. 7, 1903.] 


ENGINEERING. 





175 








be adjusted to be within or without the path of 
movement of the dogs, the inconvenience named 
above is avoided. This is seen in Figs. 396 and 
397. The slide is adjustable vertically on the lever 
H, on which it is pinched with a set-screw, and it 
extends sufficiently far inwards to come into contact 
To run the carriage beyond the 
range of movement provided for by the dogs the 


with the dogs. 
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while the machines are in motion. 


Two methods have been employed for varying the | rapidly through the spur gears shown. 
speed of rotation of the work upon the centres, | through the friction discs is done from a pulley 
and that of the traverse of the emery-wheel head— | belted from the counter. 
namely, stepped cones, and friction discs, and both one for receiving, the others for transmitting, 
are retained in the machines of to-day, though the motion. The first is on the spindle of the cone 
rto predominate. Friction discs are an pulley ; the second, d, on a shaft which drives to 


The drive 


There are three discs— 


ideal drive, since speeds can be varied minutely the worm-shaft adjacent; the middle disc is not 
| seen. 
' 


The hand-wheel F is that by which the 
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set-serew is loosened, and the slide moved up out!- A few years ago the Landis Company fitted | position of the horizontal disc is regulated through 
friction feeds to their grinders, but cones are now a rack and pinion. 


of the way of the dogs. 
A very exact adjustment of the length of move- 


substituted. These, with the method of driving 


ment of the table, which is of value when grinding | the moving wheel - head substantially retained 


has to be done up to a shoulder, is provided by 
adjusting screws, the exact distance out of which 
can be regulated to a nicety, forming a kind of fine 
adjustment, supplementing that of the dogs ob- 
tained by clamping. 





still, are indicated in Fig. 405. The transversely 
moving base A is actuated by the rack B and its 
pinion, either from the friction discs C or the hand- 


The reversal of the table A is accomplished by 


the two wheels f, f threaded in their bosses on 
the main traversing shaft, a clutch on the one to 
‘the left engaging with a clutch on the shaft, a 
clutch on the other to the right engaging with the 


wheel D, the first-named actuating the rack pinion | boss common to the worm and spur gears a and b. 


shaft through the worm gears a slowly, the second These wheels f, f are each operated by a separate 
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milled head in front of the machine, one of which 
is shown at G. These heads are turned in the 
direction of the reverse to right and left respec- 
tively, and they include a fine adjustment through 
small worms and wheels, so that shoulders can be 
ground up to within ;g95 in. The wheel D for 
hand traverse, in conjunction with the milled head 
H, provides both rapid and slow traverse by hand, 
and also a position of no movement of the wheel 
when the power traverse is in. The rapid and 
slow movements are effected by turning the milled 
head to right and left, an intermediate position being 
that of no movement of the hand-wheel. 

In some of the Brown and Sharpe and other 
machines the whole of the traverse gearing is self- 
contained in one frame, which can be removed on 
the slackening of a few screws and withdrawal of 
the same. 

There are some points in the section through the 
Landis machines, Fig. 398, that call for notice. The 
power feed is started by a milled head E, in front 
of the traverse hand-wheel, operating a friction 
clutch. The adjustments for reversals are effected 
by a lever behind the hand-wheel, which lever 
rocks upon the main shaft that carries the hand- 
wheel and the power feed knob. Flanking the sides 
of this lever are gear wheels j, j, which are engaged 
by worms k, k, by which fine reverse adjustments 
are effected. The reversing points are altered by 
raising the worm that corresponds with the direction 
in which the adjustment is to be effected, allowing 
the emery-wheel to pass on, operating it either 
automatically or by hand, and dropping the worm 
when the point is reached. The carriage will thus 
reverse, and can be adjusted to the exact point. 
If the reversal is required earlier, the emery-wheel 
will remain standing, and the worm being raised, 
the wheel carriage will be run in to the required 
point and the worm dropped into gear. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue (see page 156 ante) we gave an 
account of the first day’s proceedings at the recent 
Summer Meeting of the Institution of Mechanical 
Engineers, which was held in Leeds, under the pre- 
sidency of Mr. J. Hartley Wicksteed, commencing 
July 27 and concluding on the Friday following, 
July 31. On members assembling in the Theatre 
of the Philosophical and Literary Society of Leeds, 
on the second day of the meeting, the President 
again occupied the chair. 


A New Friction CLurcu. 

The first paper taken was a contribution by Pro- 
fessor H. 8. Hele-Shaw, of Liverpool, the subject 
being ‘‘A New Form of Friction Clutch.” This 
paper we printed in full in our last issue. In 
opening the discussion, Mr. Wicksteed congratulated 
the author on his paper, and on the very perfect 
manner in which he had demonstrated the action of 
the clutch by means of an actual example which 
had been fitted up in the theatre and which was 
driven by an electric motor. 

Mr. 8. D. Jones, of Birmingham, asked if there 
were springs between the endplates, to which the 
author replied that there were springs between the 
alternate plates. Mr. Jones, continuing, asked if the 
plates would get out of the vertical and cause the 
cones to wear on the sides; if so, did the wear 
cause the plates to become distorted, and thus 
destroy the continued action / 

Mr. Arnold Lupton, of Leeds, said that, being con- 
nected with mining work, he could state that a good 
friction clutch was what all mining engineers 
wanted. They had to depend on friction clutches 
to a great extent, but difficulties were apt to arise 
in connection with their use. He considered that a 
clutch designed in so ingenious a way as that which 
the author had described would offer many advan- 
tages. It would give a ready means for varying the 
speed, which was a thing much needed on account 
of difficult turnings that occurred in mines. On 
the whole, he thought that the invention was 
fraught with great advantages. 

Mr. R. C. Jackson, of Rugby, asked if any appli- 
cation of this clutch had been made to planing 
machines, or to variable-speed gear for lathes. 

Mr. Wicksteed referred to the application of the 
clutch as a dynamometer, an example of which, 
working up to 150 horse-power, was used in connec- 
tion with the experimental engines at Liverpool. One 
portion was kept from revolving by a steel-yard and 


by the claw working on collars, by means of the 
sleeve. The claw swivelled on a fixed bracket, and 
| was forced into position by a hand-wheel and screw. 
The pressure on the collars was necessarily equal to 
ithe pressure on the plates, and that would produce 
‘friction. It appeared to him, therefore, that the 
'steel-yard did not afford a measure of the whole 
'power, there being a reduction by the friction 
on the collars. 

Mr. Wilson Hartnell said that the clutch de- 
‘scribed was the thing wanted for electric cranes, 
| where it was required to lift heavy weights at slow 
| speed at first, and afterwards to gradually quicken 
‘the motion. He would ask if the author had taken 
|into consideration whether there would be any in- 
| crease of friction due to distortion of the plates. 
The paper was the result of the author’s experience, 
‘and the facts put forward were to be accepted ; 
'otherwise he would have been inclined to say that 
the plates would wear very rapidly. 

Mr. J. E. L. Barnes, of Liverpool, remarked that it 
was often said papers contributed by professors were 
not practical. If there were any truth in that state- 
ment, the paper then before the meeting was a con- 
tradiction to it, for the matter that had been 
brought forward by Professor Hele-Shaw was of 
an exceedingly practical nature. The point about 
the brake was the enormous increase of friction at a 
steady rate, and he would suggest that this might 
not be so much due to surface friction as to mole- 
cular friction, which was steadier in its nature. Ifa 
friction curve were taken of an ordinary clutch, it 
would rise slowly at first and then very suddenly. 
The diagrams given by the author showed a straight 
line, indicating that the application of the retarding 
force was continuous and regular. It seemed almost 
like an anomaly to lubricate a clutch which acted 
by friction. It reminded him of an invention of a 
genius who, learning that water was produced by 
the burning of a candle, suggested an automatic 
fire-extinguishing apparatus which would put the 
fire out by the water produced by combustion. 
Although, actually, lubrication might be desirable, 
it did not seem logical to go out of the way to lubri- 
cate surfaces between which it was desirable to set 
up friction, and for that reason he thought the 
action might be largely due to molecular causes. 
An advantage of not inconsiderable importance 
which attached to this form of clutch was that the 
plates might be placed loosely in the box, and 
therefore there need not be absolute alignment of 
|the driving and driven shafts. Every engineer 
knew the difficulty that arose with the ordinary 
cone clutch if shafting were not in line. He would 
support what had been said about the great utility 
of this clutch for mining purposes. 

Professor Hele-Shaw, in further answer to Mr. 
Jones’s question, said that the springs were placed 
between alternate plates which did not revolve 
relatively to each other. It had been found that 
without these springs the dynamometer would not 
free itself easily. It was quite true that these 
plates would align themselves automatically. _ In 
regard to application to planing machines, no doubt 
a slipping clutch was necessary to the introduction 
of achain drive. It was necessary to have some give, 
and for that reason belts were used ; the objections 
to the slipping of the belts was well known, the 
horrible “tyoise made being an unpleasant feature 
in machine-shop work. By reversing the planing 
machine with a clutch, the wear was put into a place 
prepared for it, and not on the belt. In answer to 
Mr. Wicksteed’s remarks about the friction of the 
collars, the author by means of a diagram showed 
that though Mr. Wicksteed was perfectly right in 
his remarks, the disturbance was inappreciable. 
In regard to what had been said about distortion of 
plates, and the consequent localisation of the fric- 
tional surfaces, he had found by experience that the 
| deeper the web, the better was the action. 
| 
| Economy or Fue IN GENERATION Stations. 

A paper by Mr. Henry McLaren, of Leeds, was 
next read. This paper we print in full in our 
present issue (see page 200). At the conclusion 
|of the reading of the paper, the author stated 
/that it had been written deliberately to promote 
| discussion. He would emphasise the fact that the 
| price of coal varied with the different systems of 





| supply used. Comparisons would be easier if cur- | 


rent were always metered at stations, but metering 
at the consumer’s premises had the effect of show- 
ing that distribution must be economised if power 
were to be supplied to large factories from a central 


selecting bad steam-engines for the purpose of 
comparison with gas-engines for electrical distribu- 
tion ; the fair way would be to take good mill-engines 
and compare them with the best internal-combus- 
tion engines so as to judge like by like. If some 
figures which were published were to be accepted, 
he would ask the gas-engine men and the steam- 
turbine men why they did not always beat the old 
steam-engine. The figures given in the paper were 
from actual results, and were not the result of set 
tests, by which almost any figures could be ob- 
tained if the conditions were conveniently arranged. 

Mr. Druitt Halpin was the next speaker. By 
means of diagrams he gave a good many parti- 
culars in regard to his system of thermal storage. 
Mr. Halpin spoke at considerable length, but un- 
fortunately he was very imperfectly heard, and his 
diagrams also were too small to be seen, excepting 
by those in the immediate neighbourhood. We 
are thus prevented from giving a summary of his 
remarks, 

Mr. Wilkinson, of Harrogate, referred to the 
passage in which the author had said that engineers 
would naturally expect condensing stations to show 
a better fuel eccnmomy than non-condensing engines, 
both for tram and lighting purposes ; but so far as 
lighting only was concerned the author’s figures 
showed the reverse to what might thus be ex- 

ected, the average both in fuel and works cost 

eing considerably in favour of non-condens- 
ing stations. One explanation to his conclusion 
given by the author was that with the non-condens- 
ing machinery there was less plant to look after, 
less to spend on repairs, and also a smaller capital 
invested. The author had, however, gone on to 
say that a well-managed condensing station with 
economical engines, fitted with their own con- 
densers, &c., was certainly the most economical 
type of station, especially where trams were 
coupled with lighting. Mr. Wilkinson proceeded 
to show that there were other features which 
should be given prominence in any compari- 
son made. He said that it was not surpris- 
ing that the economy in the case of some condens- 
ing stations was so low, considering that the out- 
put varied largely ; and a condensing plant which 
was often so large as to take as much power as the 
day load was a fruitful source of loss. The author 
himself had pointed out that feed-pumps and other 
boiler-house auxiliary engines require a consider- 
able percentage of the steam generated. The feed- 
pump losses were, however, common to condensing 
and non-condensing engines; but in connection 
with this matter he would suggest that where the 
output varied greatly injectors should be used in 
place of pumps. A system could be arranged so 
that the steam and water supply would be in dupli- 
cate. Steam would not be taken direct from the 
boiler, but from a steam-box communicating with 
the steam-traps ; in that way the hot water would 
be taken back to the boiler, and a large number 
of drains would-not be necessary. The author 
had made a. comparison between steam-turbines 
and steam-engines, quoting Newcastle as the lowest 
both in coal and works costs, and pointing out 
that it was easily beaten by South Shields, a 
station with a smaller output. Mr. Wilkin- 
son remarked that the Newcastle turbines were 
of the old type, and that the load factor at 
South Shields was more favourable than at New- 
castle. In regard to the use of gas-engines, he 
would point out that the Mond gas, to which refer- 
ence had been made, was sold at a profit by the 
company supplying it. The author had stated that 
the leakage and losses in the electric mains were 
debited to the generating plant, and these might 
be as much as 20 percent. Mr. Wilkinson con- 
sidered it better to err on the safe side, and that 
the figures should be taken at 30 to 33 per cent. 

Mr. Forgan said that it would have been better 
if the author had investigated a little more closely 
the figures which he gave in his paper in place of 
taking them direct from The Electrical Times. As 
given, the details were very misleading. ‘For the 
steam -engine the consumption of coal had been 
given as if lb. per indicated horse-power per hour. 
The speaker considered that was a very good 
result indeed, and would be hard to maintain. 
He thought, indeed, that the author’s remarks at 
the conclusion of the reading of the paper were a 
|very good criticism upon his contribution, and 
that, for useful ends, it was necessary to compare 
like with like. In regard to the relative advan- 
jtages of Lancashire and water-tube boilers, no 





a poise-weight, Pressure was brought on the plates | station. He objected to the common practice of | doubt the former had good staying powers; and the 
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speaker intimated that were the demand for steam 
constant or always foreseen, they would be suffi- 
cient. The water-tube boiler, however, was good 
in hurrying up the pressure upon sudden demand. 
He had found an advantage in running Lancashire 
boilers in connection with the water-tube type. In 
calculating the cost of working, the steam used by 
the mechanical stokers had an influence. He did 
not look on this device as any great boon to the 
station engineer. At the Central London Railway 
they had done away with mechanical stokers, and 
since they had taken to hand stoking had saved 
40001. a year. . 

Mr. Bailey said that some of the Metropolitan 
stations described as condensing by the author were 
not entirely so. He did not think that Mr. McLaren 
was fair to station engineers, who were not blind to 
the advantages of a good vacuum, and the instances 
given in the paper were exceptional. In regard to 
separate air-pumps, it might be remarked that if 
the air-pump on the engine went wrong, only that 
unit would be disabled. The proper way, however, 
to work pumps was by electric motors. It appeared 
to be imagined that if auxiliary machinery were 
attached to the main engines, the steam used for 
driving it was saved. That, of course, was not so, 
as air and circulating pumps required power in any 
case. The figure given by the author for the steam 
used by 120 horse-power triple-expansion engines 
seemed very low ; 12.54 lb. of steam per indicated 
horse-power per hour with no superheat, and the 
attainment of the mechanical efficiency of 93.5 per 
cent. were unusual results. These figures worked 
out at about 13.4 lb. of steam per brake horse- 
power per hour. He did not think Mr. McLaren 
would care to guarantee these results in the ordi- 
nary way. The author advocated utilising the ex- 
haust from the auxiliary engines in heating the 
feed-water, rather than working them with con- 
densing engines. The speaker would ask, ‘‘ Why 
not combine the two systems, using the steam for 
feed heating, and then passing it to the con- 
denser?” The author’s remarks were rather 
discouraging in regard to the steam-turbine, and 
the speaker considered it was a pity he should 
have made the statements that he had. It was 
quite unfair to take an old station, like that at 
Newcastle, and compare it with a new one at South 
Shields, which was wholly condensing and which 
had water-side premises, where the coal could be 
shovelled from the boat to the furnaces. In the 
Newcastle station they had to cart the coal and also 
to cart away the ashes. The author had men- 
tioned four turbine stations, using only four for 
the purposes of his tables; there were, however, 
several others that might have been taken. In 
making the comparison between the steam-turbine 
and the ordinary engine it would have been much 
fairer to have contrasted Oxford and Cambridge. 
They were both university towns, and were more 
comparable than Newcastle and South Shields. 

Mr. T. L. Miller, of Liverpool, remarked that 
the chief point in the paper was the superior 
economy that was shown for the non-condensing 
installations. He did not think, however, that if 
all the facts bearing on the. question were taken 
into consideration the difference shown would 
be found to be due to whether the engines were 
condensing or non-condensing. There were other 
conditions which ought also to be remembered. 
The stations enumerated might also be divided into 
two classes, according as they were high or low 
tension. For the high-tension current the demand 
would be scattered, whilst low-tension would be 
used ina more densely populated field of supply. 
With a high-tension system the losses in the mains 
would be higher, whilst the low-tension current had 
the advantage of batteries, and probably a motor load 
to reduce the cost. For these reasons the stations 
should be divided for the purposes of comparison 
into high and low-tension groups, and not by the 
fact that they were condensing or non-condensing. 
It would be seen that there was a greater number 
of low-tension than of high-tension stations. The 
author had referred tothe high consumption of 
steam of auxiliary engines, but in modern stations 
this machinery was driven electrically. In Salford 
and in Southport, for instance, the condensing 
plant took 4.67 per cent. of the units generated, 
while the boiler feed-pumps consumed 1.18 per 
cent. The speaker proceeded to give a number of 
interesting figures bearing out the contention he had 
set forth in regard to the undesirability of making 
the comparison between condensing and non-con- 





portant factors,.and showed that, in regard to fuel, 
the non-condensing stations took 14 per cent. less, 
and the partly-condensing 17 per cent. less, than 
the condensing in Metropolitan stations ; whilst in 
provincial stations the non-condensing were 12} 
per cent. less, and the partly-condensing 204 per 
cent. less than the condensing plants. The coal 
costs per unit were, in the Metropolitan stations, 
as follow:— At the non-condensing stations, for 
direct-current, .93d., and for alternating current 
1.27d.; at the partly-condensing stations, for 
direct-current, .85d., and for the alternating cur- 
rent 1.14d.; whilst at the condensing stations the 
cost for direct current was .94d., and for alternat- 
ing current 1.22d. ‘Turning to the corresponding 
figures for provincial stations, the figures were as 
follow :—At non-condensing stations direct current 
cost per unit for fuel .70d. ; and alternating cur- 
rent, 1.07d.; at partly-condensing stations direct 
current cost .54d., and the alternating current 
1.03d.; whilst at the stations with condensing plants 
the cost for direct current was .759d., and for 
alternating current .87d. The speaker found that in 
the Metropolitan stations the number of non-con- 
densing plants with direct current was six, and the 
alternating plants three. There was but one partly- 
condensing plant for direct current, while the alter- 
nating current plants were three ; the condensing 
plants direct current were three, and the alternating 
six. In the country stations there were thirty-six 
direct-current non-condensing and six alternating ; 
there were six partly-condensing direct current and 
eight alternating ; and there were twenty-one direct 
current condensing and thirty-seven alternating. 
The high-tension direct current was counted with 
the alternating. Mr. Miller also gave figures of esti- 
mated running cost of steam and gas. In the former 
fuel was .136d., stores, .025d.; labour, .030d. ; and 
repairs, .030d. For gas the corresponding figures 
were : Fuel, .096d.; stores, .030d.; labour, .025d.; 
and repairs, .036d. Adding these figures together 
gave a running cost of .221d. for steam and .187d. for 
gas. Ata plant in a factory with a 55 per cent. 
load factor, and using Mond gas, the fuel cost was 
.138d.; stores, .055d. ; and labour, .151d. ; the total 
being .344d. Mr. Miller’s figures were very in- 
teresting and suggestive, and will be read with in- 
terest when they are published in more complete 
form in the Transactions of the Institution. 

Mr. Mark H. Robinson was the next speaker. 
He referred to the comparison made by the author 
between condensing and non-condensing plants, 
and said he was not at: all surprised that the non- 
condensing arrangement came out best in cases 
where the load was light. It had to be borne in 
mind that the conditions under which non-con- 
densing engines now worked were very different to 
those which formerly existed. When non-con- 
densing engines used steam at low pressures, the 
loss due to not being able to utilise the portion of 
the diagram which, in a condensing engine using 
similar pressures, was below the atmospheric line, 
was important. But in working at the high pres- 
sures now used, the part of the card above the 
atmospheric line was the larger, and it was quite 
elie to pay too much money to extend the 
diagram below the line, if engines were run only 
for a limited time. For condensing engines also 
a larger cylinder was required for a given power. 
He was not surprised, therefore, that the non- 
condensing stations, partly loaded, gave the best 
results. He considered the best way was to com- 
bine the two systems, so as to meet both cases. 
If, however, Mr. Halpin could cut off the peaks of 
the curve, the condensing position would be 
strengthened. It had been said that in London 
there were old pioneer stations, but he would point 
out that these had been mostly done away with. 
In regard to what had been said about three-crank 
engines, he would point out that Edinburgh gave 
good results. He protested against the condemna- 
tion of piston valves ; speaking from the experience 
of many years, he considered them the best. 

Mr. Michael Longridge said that the non-con- 
densing plants might beat the condensing engines, 
because electrical engineers in charge of steam 
engines had much to learn, and the condensing 
plants were often badly designed. Often a non- 
condensing plant was put down, and to this a} 
condenser was added ; the design, therefore, was | 
not suitable for the purpose, the ports and other 
details not being properly proportioned He looked 





on the use of the central condensing plant as a mis- 
take, although there might be difficulty in some | 


on account of the speed. He advocated the use of 
the barometrical pipe condenser. 

Professor Arnold Lupton said he had several of 
these barometrical condensers at work, and they 
gave satisfaction. He supported the remarks that 
had been made in regard to designing of plant to 
meet the load factors, and agreed that supplying 
power from a central station to a big factory many 
miles off was athingthat should not be attempted. 
It was a proceeding which he and those connected 
with him had not attempted to follow out, but they 
did see a useful position in distributing electrical 
seteg for smaller uses and for temporary purposes. 

hey had found by inquiry that, under such cir- 
cumstances, 11. spent in fuel at the central station 
would do as much as 101. spent at the small 
factory. 

Mr. Price Abell, of Derby, thought that not the 
least important part of Mr. McLaren’s paper was 
the pertinent diagnosis of the work done at central 
stations, enabling him to point out with such 
clearness the weak spots, all of which were a sur- 
prise to most engineers—viz., that non-condensing 
plants on an average acted more economically than 
condensing plants. He(Mr. Abell) could not pass 
over Mr. Forgan’s condemnation of ‘‘ mechanical 
stokers” : some certainly failed, but the recognised 
good makes got over the three great causes of loss 
in hand-firing in steam generating—viz.: First, the 
entrance of cold air whilst charging the furnace by 
hand ; secondly, the entrance of cold air whilst 
cleaning the bars; and, thirdly, the entrance of 
an excess of air through parts of the furnace 
charged too thinly, or where combustion had 
been quicker than in the remaining parts. In 
most of the stokers used in the Leeds electric 
light and power stations, members could see how 
the third loss was prevented by the utilisation of 
a movable bar taking its own restricted air; so 
that in case of one part of the fire burning faster 
than another, it did not allow excess of air to 

s through the thin part and not give the thicker 
ayer of fuel its allotted share. In several fac- 
tories with which he had been connected, attention 
to these three points had reduced the fuel consump- 
tion very considerably, even in cases where expen- 
sively watched scientific hand-firing had been 
ractised, and much more so when the stoking had 
Rous done with efficient mechanical stokers. 

Mr. Saxon pointed out that on a short run and 
at light loads. the ee condensing 
engine was not at its best. He had made experi- 
ments and found that for the first three hours for 
such an engine the steam expenditure was 12.6 Ib. ; 
after that it fell to 12.2 lb., showing that the 
engine was more affected the longer it ran, In 
regard to what had been said about power gene- 
rated at the works or distributed from a central 
station, the figure they took in Lancashire for 
running a large cotton mill was 201. per week of 
56 hours for 1000 horse-power; that included 
heating rooms, steaming the mill, &c. 

Mr. McLaren, in replying to the discussion, said 
that the suggestion as to the use of injectors was 
interesting. He had seen Mr. Wilkinson’s injectors 
working at Harrogate, and they were most success- 
ful. He did not agree with the criticisms of Mr. 
Wilkinson in regard to his comparison of the tur- 
bine and the triple-expansion engines. The triple- 
expansion engine in the instance referred to was 
really running as an ordinary compound and had 
a poor vacuum, whilst the turbine had a good 
vacuum. Mr. Bailey had said that the Metropolitan 
stations mentioned in his Table III. were not all 
condensing. He could only say that he had taken 
the figures from the Electrical Times. The effi- 
ciency of 12.51b. of steam per indicated horse- 
power per hour, which he had quoted as having 
been obtained with one of the triple-expansion 
engines of his firm, was easily reached. But he 
agreed that a mechanical efficiensy of 93.5 per cent., 
including the driving of all pumps and brake-wheel 
friction, did require some explanation. In con- 
nection with this, the author gave further parti- 
culars of Mr. Hartnell’s test. He had been criti- 
cised for taking the Newcastle station for com- 

rison in regard to the use of the steam turbine. 
ies really a condensing station, and the turbines 
were not obsolete, as had been suggested, some of 
them being most modern. The stations at Oxford 
and Cambridge were not comparable; indeed, 
Oxford stood alone, and there was an enormous 
loss in the distribution. Coal, also, was dearer at 
Oxford than at Cambridge. In regard to the ad- 


densing plants without giving weight to other im-! cases with pumps directly connected to the engines, | vantages of distributing power by electrical energy, 
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STEAM MOTOR WAGONS. 
CONSTRUCTED BY MESSRS. C. AND A. MUSKER, LIMITED, ENGINEERS, LIVERPOOL. 
(For Description, see Page 182.) 
Fig.7. 
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{in the Town Hall. The «President occupied the 
chair, and a large number of members and guests 
attended, a very pleasant evening being spent. 


RECEPTION BY THE LonD Mayor anp Lapy 
Mayoress or LEeEps. 


The evening of Wednesday, July 29, was devoted 
to a reception by the Lord Mayor and Lady 
Mayoress of Leeds (Mr. John Ward and Mrs. 
| Ward). This was held in the Fine Art Gallery, 
|the number of valuable pictures contained in the 
|gallery being one of the most attractive features. 
| A most enjoyable evening was spent—there was 
‘dancing later on—and the entertainment was in 
| every respect a success. 



































he might mention that ten years before his firm 
had made certain changes in their plant, taking out 
an old engine and putting ina new one. In this 
way they had saved 60 per cent. in the fuel burned. 
If electrical driving had been introduced from a 
central station, all that saving would have been 
put down to the introduction of the new system. 
The business of the sitting was brought to a close 
by Mr. Wicksteed proposing votes of thanks to the 
members of the Reception Committee; and to 
others who had taken part in the generous recep- 
tion which the City of Leeds had given to the 
members of the Institution. The President made 


special reference to Mr. Arthur Greenwood, the 





EXCURSIONS. 


Chairman of the Reception Committee, and to the} The last two days of the meeting, Thursday, 
hon. secretaries, Mr. E. Kitson Clark and Mr. | July 30, and Friday, July 31, were entirely de- 
Christopher W. James. The members then sepa- | voted to excursions, the final sitting for the read- 
rated. |ing of the papers being held, as already stated, on 
The afternoons of Tuesday, July 28, and Wed-| Wednesday ee uly 29. ; 
nesday, July 29, were devoted to visits to a large| Great Northern Railway Company's Locomotive 
number of works in Leeds and its immediate neigh- | and Oarriage Works. —On Thursday there were 
bourhood, which had been kindly thrown open to four alternative excursions : the first, which was 
the inspection of the members. To many of these the most important, was to the locomotive works 
works we shall refer further later on. |of the Great Northern Railway at Doncaster, and 
|to the Frodingham Iron and Steel Works. A 
Tue Institution Dinner. ‘special train had been provided by the courtesy 
The Institution Dinner was held on the evening | of the Great Northern Railway and the Great 
of the first day of the meeting, Tuesday, July 28, Central Railway Companies, and left Leeds at 
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the carriage and wagon depart- 
ment. All the new stock and 
a large proportion of the East 
Coast joint stock is built.in the 
shops of the carriage, .werks, 
where there is accommodation 
_ for about 250 _ vehicles. 
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LIVERPOOL. 


Fig. 7.) 


in avery short time. Compressed air is also largely 
used for lifting, and there is a vacuum process for 
cleaning cushions and the inside lining of carriages. 
In the engine-repairing shops thereis accommodation 
for 100 engines, there being four bays, each 52 ft. 
span by 520 ft. in length. Each bay is equipped 
with two 35-ton four-motor travelling cranes in the 
larger. bays, whilst the smaller bays have 8-ton 
three-motor cranes. There are three roads in each 
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wagon shops were first visited, | of the larger bays, and there is a complete system 
after which members again en-| of 18-in. railway running throughout the shops. 
tered the train, and proceeded | Compressed air and electric power are laid on 
to the engine and carriage throughout. Electric lighting by glow lamps is used, 
works, which are situated some |and the heating is by hot water. All the new 
little distance from the wagon | shops in the works are driven electrically, and a 
department. The. whole area compressed-air service is laid down for most of the 
occupied for locomotive, car-' important situations. Arrangements are made to 
riage, and wagon. works, in- | tap the electric mains and air-pipes for small portable 
cluding sidings, is about 200 | motors anywhere along the pits and on the walls. 
acres, and 4800 men are em- | In the wheel-shop, which is 290 ft. long and 60 ft. 
ployed. The rolling-stock of wide, all the lathes (except two which have their 
the company in December last own motors) are driven in groups by electric motors 


numbered 1279 engines, 3175 | that are fixed at the sides of the shop. For hand- 
carriages, and 39,000 wagons. | ling material there are electrically-driven walking 
The carriage department was The tender- 


cranes, each og of lifting 6 tons. 
shop is placed beyond the wheel-shop, a 40-ft. 


next visited, members passing 


through the building, whic 

comprised large carriage-shops, 
395 ft. long by 385 ft. wide. 
From thence they proceeded to 
what is known as the west car- 








(TO a} 
PLAN SHEWING PIPES. 


9.47. On arriving at Doncaster, at 10.30, the 
wagon-building department was first visited, the 


members being welcomed by Mr. Wigram (one | 


of the directors, and chairman of the locomo- 
tive committee), Mr. Ivatt, the locomotive super- 








riage-shop, or lifting-shop, a 
building 593 ft. long by 182 ft. 
wide. This shop is fitted with two electric travel- 
ling cranes, each capable of lifting 20 tons; and 
the operation of placing the body of a long double- 
bogie car on its underframe was here seen, the two 


‘cranes carrying out the operation with great ease 








electric traverser, capable of dealing with the 
heaviest locomotive, running between the two. The 
erecting department consists of two bays, 48 ft. 
wide by 230 ft. long; one bay is used entirely for 
new engines, and the other for the manufacture of 
tanks, splashers, &c. This building is equipped 
with four 30-ton rope-driven cranes; these are, 
however, shortly to be converted for electric power. 
The iron foundry, which is 182 ft. long by 60 ft. 
wide, has an output of about 100 tons; but a new 
foundry is shortly to be built. The pattern-shop 


|adjoins the foundry. In the boiler-shov, which is 
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300 ft. by 100 ft., there is an equipment of hy- 
draulic machinery and machine-tools of various 
descriptions. The output of this shop ranges 
between 100 and 150 boilers a year. Compressed air 
is used for chipping, drilling, and caulking, whilst 
many of the machine-tools are electrically driven. 
In the forge there are four steam-hammers, the out- 
put of forgings being 610 tons per annum. In the 
various machine-shops, turnerys, smiths’ shops, &c., 
there are the usual tools and appliances for manu- 
facturing parts of locomotives. ‘The running-shed, 
which is of the double-ended type, has twelve 
roads, and will hold 96 engines. 

After visiting the works, members were enter- 
tained at luncheon by Mr. Wigram and the other 
directors of the railway. ~ Mr. Ivatt had kindly 
arranged for examples of the various engines used 
on the company’s system being drawn up in front 
of the luncheon-room ; these were examined with 
much interest by the members. 

The Frodingham Iron and Steel Works.—After 
visiting the Great Northern Company’s Works, 
members were taken by special train to Froding- 
ham, to visit the Frodingham Iron and Steel Works, 
where the Lincolnshire ores are worked. After 
arriving, the company were divided into different 
groups, which were taken first to the ore-field. At 
present, surface ores, quarried in open workings, 
with a covering varying from nothing to 30 ft., are 
worked. Theore seam has a depth varying from 10 ft. 
to 20 ft. This ore field extends in a straight line 
from north to south, from the Humber to Kirton 
Lindsey, the width varying from about 150 yards 
to about 14 miles. The ore is avery lean one, con- 
taining from 18 per cent. to 30 per cent. of iron only, 
the average being 26 per cent. ; but it can be econo- 
mically worked, owing to the facts that it supplies 
its own flux by the admixture of limestone, and is 
so easily obtained, being near the surface ; coal and 
coke are also in close proximity. The pig iron 
manufactured from the ore contains about 1.50 per 
cent. of phosphorus and about 2 per cent. of man- 
ganese ; it is therefore eminently suitable for the 
basic open-hearth process. 

After visiting the ore field, the members pro- 
ceeded to the blast-furnaces, of which there are 
four, three only, however, being in blast. They 
are each 70 ft. high, the hearth being 9 ft. 6 in. 
in diameter. The height of the boshes is 18 ft. 
and the diameter 18 ft. 6 in. ; the diameter of 
the throat is 15 ft. Members next visited the 
excavation for the foundations of the new fur- 
nace, which is about to be put up. This fur- 
nace will be built entirely on the newest prin- 
ciples, and there will be complete mechanical 
arrangements for filling and feeding the furnace. 
The pressure of blast now used is 5 lb. per square 
inch, and its temperature on entering the furnace 
about 1100 deg. F. The new furnace will have 
compound condensing blowing engines, worked at 
a steam pressure of 150 Ib. to the square inch, and 
built for a blast pressure up to 20 lb. per square 
inch. These engines are being constructed’ by 
Messrs. Richardsons, Westgarth, and Co., of 
Middlesbrough. 

The principal interest, however, in the works 
centred in the new Talbot melting furnace in the 
steel works. There are eight open-hearth furnaces 
in all, two of 20 tons capacity, two of 25 tons, one of 
35 tons, two of 40 tons, and one of 100 tons. The 
latter is the furnace to which reference has been 
made, and is worked on the Talbot continuous 
principle. On the arrival of the visitors in the 
melting-shop this furnace was first — about 
30 tons of metal being taken out, according to the 
usual practice. The tilting of this large furnace is 
effected by hydraulic cylinders. Liquid pig iron 
only is used without serap, and about 650 tons 
of ingots are made each week, the melting-shop 
altogether producing about 2250 tons of ingots 
per week. After seeing the furnace tilted 
and the 30 tons of molten steel, which was cast 
into ingots, withdrawn, v:sifors proceeded to the 
platform, where they saw the Wellman-Seaver 
electric charging machine introduce iron oxide into 
the furnace for the purpose of accelerating the 
decarburisation. After this, the molten iron from 
the blast-furnaces was brought up in a ladle, and 
poured into the melting-furnace for making up the 
metal that had been recently tapped. The ‘‘ con- 
tinuous” process consists in withdrawing at stated 
intervals a quantity, somewhat less than one-third, 
of the total contents of the furnace, and making 
this up with molten pig iron, so that about two- 
thirl:, oz somewhat more, of the total charge is 





always in the melting-furnace. The slag from the 
furnaces, which contains from 13 per cent. to 14 per 
cent. of phosphoric acid, is taken to the manure 
works, where it is ground in three ball mills, and is 
sold as phosphate for agricultural purposes ; about 
25,000 tons are produced per annum. Members also 
visited the rolling-mill department, where the pro- 
cess of cogging ingots and rolling large sectional 
steel was seen. After visiting these works, members 
returned to Leeds by special train. 

The Farnley Iron Works.—On the same day, 
July 30, another section of members visited the 
Farnley Iron Works. These works were established 
in 1844, by Messrs. Armitage, to utilise the minerals 
on their estate. At first pig iron only was made, 
in cold blast-furnaces ; but after a time the manufac- 
ture of finished iron was undertaken. 

The works are celebrated for the production of 
‘*best Yorkshire iron;” the coal on the estate 
being remarkably free from sulphur. The iron 
here produced is still smelted in cold blast-furnaces, 
on the old system in vogue 70 years ago. As our 
readers are well aware, this iron has many uses for 
special purposes, although Farnley plates cost 
more than double the price of steel plates. It is 
used with advantage as affording more certain weld- 
ing material, and in positions where there are rapid 
alterations of stress. 

It was curious to notice at these works that 
although the smelting arrangements are purposely 
of such old-fashioned type, many of the most 
modern appliances have been introduced into the 
plant; for instance, in the blowing machinery 
there is a Parsons steam-turbine which works 
at 5800 revolutions per minute. This has proved 
efficient, and though no special economy is claimed, 
the capital cost is much less and the space occu- 
pied smaller than with an ordinary engine. There 
is also a complete plant for the manufacture 
and distribution of Mond gas, which supplies two 
of the furnaces, and for purposes of electric genera- 
tion. The working of this plant has been found to 
be very successful, many engines and _ boilers 
formerly in use having been done away with. 
There are two 250 horse-power ‘‘ Premier” gas- 
engines, whilst another of 500 horse-power will be 
shortly started. The recovery of sulphate of 
ammonia has been worked with success. 

Altofts Collieryw—On the same day, another 
“oie of members visited Messrs. Pope and 

earson’s Colliery at Altofts, near Normanton. 

These collieries were established about fifty-two 
years ago, and have an output of about 3000 tons 
perday. The visit was one of interest to mechani- 
cal engineers, on account of the coal-cutting machi- 
nery in use. There are two diamond coal-cutting 
machines ; one driven by compressed air and one 
by electricity, worked by continuous. current. 
These were on view on the surface and would hole 
5 ft. The winding-engines, fans, and other ma- 
chinery were also of considerable interest. 

Seamless Steel Boat Works.—The remaining ex- 
cursion for Thursday, July 30, was made to Wake- 
field, where members visited the works of the 
Seamless Steel Boat| Company, which has been 
established for the manufacture of pressed steel 
boats made in two halves. These boats are chiefly 
for ships’ use, and have one great advantage over 
the ordinary wooden boat, that they do not be- 
come leaky when dry or exposed to the heat of 
the sun. For vessels trading to the Tropics this 
is, of course, an enormous advantage. The works 
comprise a press-shop, containing a hydraulic press, 
30 ft. long by 12 ft. wide. Itis worked by six 16-in. 
rams ; the furnace is 32 ft. long by 10 ft. wide. 
The plates are welded together by electricity. Holes 
are punched along the edges of the two pressed 
sides of the boat, which are riveted to a T bulb-bar. 
The galvanising department comprises a pickling 
bath 32 ft. long by 6 ft. 6 in. wide, whilst the 
galvanising bath is 44 ft. long by7 ft. 6 in. wide, 
the process of electric deposition being followed. 
The works are driven electrically, current being 
taken from the Corporation mains. The pumps for 
the hydraulic presses are, however, worked by 
steam. The company have made in all nearly 3000 


boats, varying in length from 15 ft. to 36 ft. 6 in. | 


In addition to ships’ boats, many boats have been 
made for special purposes. 

Economiser Works.—A visit was also paid to the 
Economiser Works of Messrs. Green and Sons, of 
Wakefield. These works cover nearly 20 acres, 
and occupy about a thousand men. They were 
founded in 1821. 

Messrs. Crtdock’s Stel Rope Woiks.—The re- 


maining visit on this excursion was to the Steel 
Rope Works of Messrs. George Cradock and Com- 
pany. This firm commenced the manufacture of 
wire ropes in the year 1854, and started wire- 
drawing mills in 1885. The demand so increased 
that in 1900 the firm commenced the manufacure 
of their own steel, there being two 8-ton Siemens 
furnaces. The rolling mills for rolling billets into 
finished rods and the drawing mills were inspected ; 
after which the members proceeded to the testing 
department and other sections of the works. 


Fripay’s Excursions. 


The last day of the meeting, Friday, July 31, 
was devoted to two pleasure excursions. One sec- 
tion of the members proceeded by train to Ripon, 
and from thence to Fountains Abbey, which they 
examined under the able guidance of Mr. E. Kitson 
Clark, F.S.A., one of the honorary local authori- 
ties. At the Abbey they were met by the Marquis 
of Ripon, at whose invitation the visit was made, 
and were entertained to luncheon by invitation of 
the local committee. 

The second excursion was to York, and was in 
charge of Mr. Christopher W. James, the other 
honorary local secretary. On their arrival at the 
city the party proceeded by way of the city 
walls to St. Mary’s Abbey, and thence to York 
Minster. At the Abbey an interesting account of 
the chief features of the ruins was given by Mr. 
Davis. Then, after luncheon had been partaken, 
members proceeded to the works of Messrs. Rown- 
tree, where they were shown the processes of pack- 
ing chocolate and other sweetmeats in boxes. The 
excursion terminated with a visit to the ancient 
Treasurer’s House at York. Members were hospit- 
ably received by Mr. Frank Green, the owner of 
the house, who explained the many historical fea- 
tures of this interesting building. 

These visits brought to a conclusion one of the 
most successful meetings the Institution has held. 
The reception at Leeds and in the neighbourhood 
fully bore out the ancient reputation of Yorkshire 
for warm-hearted hospitality, and those members 
who were fortunate in attending the meeting will 
long remember the heartiness with which they were 
received in this great centre of industry. The local 
reception committee, and especially the honorary 
local secretaries, certainly deserve most cordial con- 
gratulations on the excellence of their arrangements, 


Visits TO Works at LEEDs. 


We have already mentioned that on the first two 
days of the meeting— Tuesday, the 28th, and 
Wednesday, the 29th July—the afternoons were 
devoted to visits to works in Leeds, the Corpora- 
tion having kindly supplied special tramcars for 
the convenience of members. Out of the large 
number of works on the programme we can only 
deal with a few here, and those in a very brief 
manner. We hope, however, in future issues to 
describe some of the most interesting features of 
the engineering works which came before our notice 
during the visit. For. the present we propose, as 
we have said, only to give brief outline descrip- 
tions of a few of the works; and for many of our 
oS we are indebted to the excellent hand- 

ook which had been prepared for the use of mem- 
bers during the meeting. 

The Corporation Works.—Amongst some of the 
most interesting visits were those paid to the Cor- 
poration Works. The City Refuse Destructor in 
the Armley-road was the first on the list. Leeds 
was one of the earliest towns to adopt the modern, 
cleanly, and civilised method of disposing of house 
refuse by burning. In 1879 destructors were 
erected to the designs of Mr. Morant, the borough 
engineer, and up to the present time about 13,000/. 
has been spent on the building of destructors. The 
earliest type was that which was introduced by 
Messrs. Manlove, Alliott, and Fryer, of Notting- 
ham, and consisted of twelve furnaces. Since 
then four larger cells, of the Horsfall type, have 
been designed and erected by Mr. Thomas Hewson, 
the city engineer. Waste heat is used for gene- 
byw steam, there being a multitubular boiler 
12 ft. long and 8 ft. in diameter, containing sixty- 
|four 4-in. tubes; this has been continuously at 
work since September, 1879. A horizontal 20 horse- 
power engine was supplied by Messrs. Manlove, 
Alliott, and Fryer, for driving two mortar mills. 
During the year ending March 25, 1903, no less 
than 2250 tous of mortar were sold. The amount 
of refuse destroyed during the same year was 28,046 
loads, the net cost being about 1s. 7d. per load, or 
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22621. 8s. 8d. in all. The Corporation have also 
destructors at Becket-street, Meanwood-road, and 
Kedacue-street. 

The Corporation subway under York-street is 
another noticeable example of Leeds municipal 
enterprise. This subway is 7 ft. high and 8 ft. wide, 
and is constructed to contain gas and water pipes, 
besides telegraph, telephone, electric light, and 
tramway cables. The sewer runs down the centre 
beneath the base of the subway, and can be 
reached by means of man-holes with air-tight covers. 
It is ventilated in the usual way. The sub- 
way itself is ventilated by openings in the roof, 
48 ft. apart. At distances of 40 ft. apart, side- 
ways are constructed, 4 ft. high and 3 ft. wide, 
and under the floor of these the house-drain connec- 
tions are placed. The floors of these subways are 
formed of bricks on end, laid dry, so that ready 
access is given to the house-drains. Nine-inch pipes 
are inserted every 15 ft. in the walls of the subway, 
to take the surface wires and pipes to adjoining 
houses. The existence of this subway has been 
found of the greatest advantage, and it naturally 
avoids the continual breaking-up of the streets, 
which is so annoying in most of our large towns and 
cities. Before settling on the design, deputations 
from the Corporation inspected the subways at 
London, Nottingham, and St. Helens, the design 
ultimately adopted being based on the information 
thus obtained. The water and gas mains are placed 
on supports on the floor of the subway, whilst there 
are hangers for electric cables above. 

The electric lighting and power station is also the 
property of the Corporation, and is situated in 
Whitehall-road. It is under the charge of Mr. 
Harold Dickinson, M.I. Mech. E., the Corpora- 
tion’s engineer, who has arranged the mechanical 
and electrical work of the station. In 1891 a 
provisional order was granted to the Yorkshire 
House to House Electricity Company, and in 1893 
the supply of electricity to the public was com- 
menced. The undertaking was, however, trans- 
ferred in 1898 to the Leeds Corporation, who 
made a large extension of the works, to provide 
for future wants. In the engine-house, which is 
220 ft. long by 65 ft. wide, there are a McLaren 
engine and a Belliss engine. The engines are of 
2400 horse-power, and are of the triple-expansion 
enclosed type, with forced lubrication, both engines 
running at 200 revolutions per minute. The 
McLaren engine has cylinders 27} in., 39} in., and 
643 in. in diameter, the stroke being 24 in.; whilst 
the Belliss engine has cylinders 223 in., 35 in., and 
55 in., the stroke being 30in. ‘The engine sup- 
plied by Messrs. Belliss has piston valves, and the 
governor is of the throttle type. It is hardly 
necessary to say that the McLaren engine has not 
piston valves, those adopted being trick-ported 
slide-valves, balanced horizontally and vertically. 
The alternators, coupled direct to the engines, were 
supplied by the Electric Construction Company, and 
have a capacity of 1500 kilowatts each. They supply 
two-phase current at 50 periods per second, and 
generate 2000 volts on each phase. The diameter 
of the field magnets is 13 ft. 6 in., and the weight 
of the magnets and wheel-shaft is 28 tons. The 
exciter for each machine is mounted on the alter- 
nator shaft, and is of 8 kilowatts capacity. There 
are two surface-condensing plants placed in the 
cellar below the engines, and supplied by Messrs. 
Cole, Marchent, and Morley, of Bradford. The 
cooling water is circulated by two centrifugal 
pumps, made by Messrs. Belliss and Morcom, 
Limited. The condensers have each 3400 square 
feet of heating surface, and the number of tubes is 
2245, these being of #-in. internal diameter and 
7 ft. 9in. in length. The steam and exhaust pipes 
were supplied by Messrs. John Spencer, of Wed- 
nesbury. There is a 30-ton overhead travelling 
crane by Messrs. Joseph Booth and Brothers, of 
Rodley. The switchboard was made by Messrs. 
Ferranti. Steam is supplied by eight Babcock 
and Wilcox water-tube boilers, fitted with super- 
heaters and purifiers. Meldrum’s coking stoker 
and forced-draught arrangement are used, coal 
being fed by shoots into the mechanical stokers. 
There are two Weir feed-pumps, with a capacity of 
4000 gallons per hour each, and one with a capacity 
of 8000 gallons. There are also two Worthington 
pumps, one with a capacity of 12,500 gallons per 
hour and the other 25,000 gallons. The coal-con- 
veying plant has been supplied by the New Con- 
veyor Company, and will deal with 40 tons of coal 
per hour, The capacity of the generating plant is 
8740 kilowatts, and there are 200,000 watt lamps, 





or their equivalent, connected to the mains, Four- | 
pence per unit is charged for current for lighting 
purposes, whilst for power the charge is 14d. to 
2d. per unit ; both these charges are subject to a 
discount of 5 per cent. 

The Yorkshire College is another of the institu- 
tions of which Leeds men are justifiably proud, and 
a number of members of the Institution visited it 
during the meeting. We have already in ENGINEER- 
ING, in a series of articles published about eight years 
ago, very fully described the engineering department | 
of the College,* which is under the superintendence | 
of Professor Goodman ; we need not therefore go | 
over the ground again. The Arts, Sciences, and 
Technological departments have cost upwards of 
180,000/., whilst the medical school, situated near 
the General Infirmary, has cost another 50,000/. 
There are lecture and class rooms for instruction in 
languages—including Latin, Greek, English, French, 
and German—and Literature, Romance, Philology, 
History, Philosophy, Law, Economics, Education, 
Mathematics, Physics, Chemistry, Biology, Geology; 
Civil, Mechanical, Electrical, and Sanitary Engi- 
neering; Mining, Textile Industries, Art-Dyeing 
and Leather Industries, and Agriculture. There 
are also fully-equipped laboratories for all the 
above subjects which require experimental treat- 
ment. The Examination Hall, which is also used 
for other purposes, will seat about 800 persons, 
and there is an extensive library. Connected with 
the college is a refectory, and a hall of residence 
has been built for students who require such accom- 
modation. In connection with the Agricultural 
Department there isa farm at Garforth, of about 
300 acres. During the last year, the number of 
students in the day classes was 819, and those 
attending evening classes numbered 346 ; the 1165 
students paid 13,2251. for their year’s tuition. The 
Engineering College last year had 98 day students 
and 80 evening students. 

The Well-House Fouwndry.—Naturally, among 
the most interesting works open to members 
of the Institution during the late meeting were 
those of which the President is the chief, and 
which are the property of Messrs. Joshua Buck- 
ton and Co. Of this firm one of the honorary 
local secretaries, Mr. James, is also a director. 
The Well-House Foundry is situated in the 
Meadow-road, Leeds. The business was founded 
by the late Mr. Joshua Buckton in 1842, and has 
been devoted chiefly to the manufacture of self- 
acting machine-tools, of which considerably more 
than 10,000 have been turned out, in weights vary- 
ing from 5 ewt. to 120 tons, whilst parts of 30-tons 
weight have been cast in the foundry. We have 
from time to time, for many years past, illustrated 
and described the products of this well-known 
firm. The heavier tools made consist of lathes, 
machines for dealing with armour-plates, shearing 
machines for hot-steel blooms and cold-steel plate, 
plate shears, and billet shears. A particularly in- 
teresting tool shown to the visitors was a new type 
of 12-in. lathe which has been designed to utilise 
to the fullest extent the powers of heavy and rapid 
work conferred by the new tool steels now avail- 
able. We hope to be able to say more about this 
lathe on a future occasion. A speciality of the 
firm is a planing machine with double tool-boxes, 
and with power-feed and traverse of the tool-boxes. 
We illustrated and described this device in our issue 
of February 5, 1897, page 161. The Wicksteed test- 
ing machine, which, it is needless to say, is one of 
the prominent features in the products of this firm, 
is too well known to need further remark in this 
notice, especially as it has been mure than once 
illustrated and described in our pages. It was par- 
ticularly gratifying to see in progress at the Well- 
House Foundry the 300-ton testing machine which 
the firm are constructing for the French Govern- 
ment. The very elaborate and comprehensive con- 
ditions which this machine has to satisfy were 
drawn up by a strong committee after very careful 
consideration, and invitations to tender for its con- 
struction were issued to all the chief builders of 
such machines in Europe and America, the details 
of the designs submitted being left to the firms 
tendering. It is certainly a matter for congratula- 
tion that under these conditions the order for the 
machine should have been secured for this country. 
The machine, which will be erected in Paris, re- 
presents a great advance in the construction of 
testing machines, and we hope, in due course, to 











* See ENGINEERING, vol. lxii., pages 262, 327, 390, and 
449, : 


give an account of it. We should be glad to hear 
that a similar machine was to be erected in England. 

The Airedale Foundry.—Another engineering 
works which supplied from its directorate an hono- 
rary local secretary was the Airedale Foundry, the 
property of Messrs. Kitson and Co. The business 


| was started in 1839 by Mr. James Kitson, the 


father of the present chairman of the company, 
Sir James Kitson, Bart., M.P. Mr. T. P. Reay 
is the managing director. Locomotive engine 
building was the first enterprise taken up by the 
late Mr. James Kitson, and, from the early date 
at which a commencement was made, it is justly 
claimed that the records of the firm represent the 
history of the development of locomotive engineer- 
ing. Heavy machinery, such as blowing engines, 
rolling-mills, pumping-engines, and steam-hammers, 
has also been produced at these works, but at 
present only locomotive engines are under con- 
struction. The firm employ about 1500 men, and 
the machine-shops are of a very extensive de- 
scription, and very fully equipped, being sup- 
plied with modern tools of various well-known 
makes for the manufacture of locomotives. One 
of the most interesting engines shown was an 
eight - wheel coupled locomotive, which has been 
designed for heavy goods traffic for the Cape 
Government. It is to run ona road of 3 ft. 6 in. 
gauge, and has cylinders 18} in. in diameter by 
24 in. stroke.. There are 31 ft. of grate area, and 
the total weight of the engine and tender loaded is 
98 tons. It will haul 2700 tons train-load on a 
straight and level road at a speed-of 10 miles an 
hour. The road on which this engine will run has 
curves as small as 330 ft. radius. In order to meet 
the conditions set, the firebox has been shortened 
in length and reduced in height, and is spread out 
over the tops of the wheels and the frames. Another 
eight-wheel coupled engine under construction is 
for the Great Central Railway, and has cylinders 
19} in. in diameter by 26 in. stroke. The en- 
gine and tender, when fully loaded, weigh about 
104 tons, and will haul on the level 2830 tons 
train-load on a straight road at a speed of 10 miles 
per hour. 

An interesting fact is told in connection with 
these works. At the last Leeds meeting a tool 
supplied by Messrs. Joshua Buckton and Co., 
which was made the year after the Institution was 
founded—namely, in 1848—was described as ‘‘ still 
working ;” this machine is doing satisfactory duty 
after fifty-five years’ service. 

Goodman-street Works.--A firm that has been 
for very many years past well represented by 
membership of the Institution of Mechanical Engi- 
neers is that of Messrs. Tannett, Walker, and Co., 
whose extensive works are at Goodman-street, 
Hunslet. These works were founded more than 
forty years ago, and were laid out for the manufac- 
ture of the heavy machinery used in iron and steel 
making, and also for dock and railway works ma- 
chinery. The firm contract for such articles as 
tilting-furnaces, blast-furnaces, and iron and steel 
works plant; hydraulic forging and bending presses, 
rail bars ; rolling-mills and their engines ; shearing, 
punching, straightening, bending and _ blocking 
machines ; armour-plate machinery ; steam and hy- 
draulic hammers, and hydraulic machinery in 
general, for the production of which the firm is well 
known. The works are of an extensive nature and 
are fitted with many powerful machine-tools suitable 


| for the heaviest class of engineering work. Amongst 


some interesting products of the firm may be men- 
tioned hydraulic overhead travelling cranes, which, 
it is stated, will work more economically than the 
modern electric overhead travellers, and have 
certain other advantages in addition. Amongst 
interesting machine-tools seen by members were 
some planing machines of large description, the 
table being traversed by hydraulic means. Some 
hydraulic drop-hammers were also of interest. It 
is, however, impossible to do justice to the numer- 
ous — features of the works in this short notice. 
The firm has recently constructed a 160-ton tilting- 
furnace for the Dowlais works at Cardiff ; it is tilted 
and worked altogether by hydraulic power, and is 
said to be the largest furnace yet made in this 
country. Another large tilting-furnace, worked 
on the Talbot continuous process, has been made 
for the Frodingham Company. This was the 
100-ton furnace seen by those members who went 
on the excursion to Frodingham on the Thursday of 
the meeting. The firm has also recently completed 
a 3000-ton Tyitreakic press for Woolwich Arsenal, 
(To be continued.) 
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ENGINES OF STEAM MOTOR WAGONS. 


CONSTRUCTED BY MESSRS. C. AND A. MUSKER, LIMITED, 
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THE MUSKER STEAM MOTOR-WAGON. 


In connection with our report of the recent Show 
of the Royal Agricultural Society of England, we 
gave a short account of the steam motor-wagon 
exhibited by Messrs. C. and A. Musker and Co., 
Limited, of Liverpool. At the same time we stated 
that we hoped to illustrate it in detail later on, 
and this we now do by the engravings on pages 178, 
179, 182, and 183. One of the leading features of 
the Musker system of motor-wagon is that the sup- 
plies of air to the furnace, and of water to the boiler, 
are controlled automatically, without any attention 
on the part of the driver, who can confine himself 
solely to the business of steering. This is attained, 
first, by a device which puts the pump out of action by 
raising the suction-valve when the pressure of steam 
exceeds a certain determined limit; further, two 
dampers, one which supplies air to the furnace, and 
another which allows air to find access to the chim- 
ney, and so destroy the suction, are operated by the 
expansion of a part of the boiler. When the tempe- 
rature of the boiler rises, these two dampers are 
operated in opposite directions, the air to the furnace 
being cut off at the same time that air is admitted to 
the chimney. The oiling of the engine demands no 
attention from the driver. There is a pump which 
delivers oil to all the bearings under considerable 

ressure and keeps them constantly flooded. Another 
eature is that the whole of tke engine and gearing is 
carried on a separate platform, beneath the platform 
which bears the load. Each platform has its own 
system of springs, so that whether the vehicle be loaded 
or unloaded, the position of the engine is not thereby 
affected. The furnace is of the type in which the coke 
is fed down by gravity from a hopper. This hopper is 
filled about every two hours, and the fuel gradually 
slides down on to the hearth—for there are no fire-bars 
—and is then consumed at the bottom. The driver 
therefore has only a minimum of attention to pay to his 
fire, which, as already explained, is stimulated by extra 
draught when the demands for steam are t, and is 
checked by the dampers when the load is light. 

Weillustrate two forms of th> Musker motor-wagon ; 
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DETAILS OF STEAM MOTOR WAGONS. 
CONSTRUCTED BY MESSRS. C. AND A. MUSKER, LIMITED, ENGINEERS, LIVERPOOL. 
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Figs. 1 and 2 show what is known in Lancashire as 
a lorry, and Figs. 3 to 5 show a wagon adapted for 
the collection of dust and refuse by municipalities. 
The former is 18 ft. 6 in. long by 6 ft. 6 in. in 
extreme width. The wheel base is 9 ft. longitudinally, 
and 5 ft. 7 in. from centre to centre of tyre trans- 
versely. The height to the top of the chimney is 
8 ft. 6in. The platform itself is made of hard wood 
with iron fittings, and is 15 ft. 6 in. long by 6 ft. 6 in. 
wide, thus having 100 square feet of available surface 
for carrying goods. It is very important in these 
wagons to have a large platform, because their ability 
for drawing a load is sometimes in excess of the facili- 
ties for storing that load when the goods are bulky 
without being heavy. The platform itself, as already 
mentioned, is supported on springs, and is independent 
of the machinery, so that no harm can come if it be 
unevenly loaded. The height from the ground to the 
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platform is 3 ft. 9 in. when light and 3 ft. 64 in. when 
the wagon is loaded with 6 tons. 

The arrangement of the boiler is shown in Figs. 6 
to 8, page 179. It will be seen that this boiler is of 
the semi-flash type; that is to say, it has no fixed 
water-level, the water flashing into steam as it rises up 
through the tubes, and being drawn off at the side. 
The water enters at the upper part of the boiler 
and passes backwards and forwards through several 
rows of tubes. It then descends through an outside 
connection, Fig. 6, to the bottom of the boiler, where 
it enters a square section tube which supports the 
inclined plate (Fig. 7) forming the hearth on which 
the fuel lies, and down which it slides as it is con- 
sumed. After passing through this tube, the water is 
led by a short connection (right-hand side of Fig. 6) 
to the boiler proper. The first nine tubes, counting from 
the bottom, Tavs walls 4 in. thick, bent-into sinuous 
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form, and each joined at the end to a solid square 
steel column which forms the frame connecting these 
tubes together. The water enters at one end of the 
lower tube, and, passing through its entire length, 
reaches the other end, which is fixed in the second 
corner post. From this it passes up, through a hole 
drilled in the corner post, to another tube of the same 
form, this particular tube not being the second in the 
series, but the third, so that there is formed in the 
boiler two parallel sets of passages from the bottom to 
the top, through which the water flows in two parallel 
streams. The object of this arrangement is that should 
a tube be burnt through it can be plugged, and there 
will still be a circulating system left in which steam 
can be raised, until the wagon can reach a place where 
more permanent repairs can be effected. The shapé 
into which the tubes are bent is shown in Fig. 8, 
in which two tubes carn be seen. The gases from the 
fire rise up through the spaces between the tubes, and 
have to pass 21 tubes before they reach the top and 
— to the ages The tubes are free to ex- 
[ae as they like, and even the corner A vag are only 
eld by a slight sheet iron framing. The lower sets 
of tubes are generally filled with water and the 
upper set with steam, and water is continually pumped 
into the lower set under the control of an automatic 
regulator, as already referred to. When the steam 
pressure drops below normal, more water is pumped in; 
and when the pressure rises above the normal, the pump 
re out of action. Usually the fire is only at medium 
-heat, and when running light it is not beyond a 
dull red-heat. Owing to the rapid and forced circula- 
tion there is, it is stated, no deposit on the inside of 
the tubes, and this contention is borne out by previous 
experience of boilers of the same kind. Further, the 
high temperature which the outsides of the thick tubes 
attain prevents any serious deposit of soot upon 
them. 
The furnace is lined with fire tiles, which need to be 





renewed about every three months, There are no fire- 
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bars, and the cost of the tiles is very much less than 
would be the cost of bars. A wagon has run for 65 
miles (that is, nearly 20 hours) under steam, including 
stoppages, without the fire being cleaned. 

One of the corner-posts of the boiler has connected to 
it a multiplying lever (Fig. 6), which operates the two 
dampers, one of which, as shown, controls the air which 

sses into the furnace, while the other is at the 
cas of the funnel. This lever is mounted on the top 
of the right-hand post (Fig. 6), and is tied down to the 
bottom of it by a tie-rod outside the furnace. When 
the post, which is about the temperature of the steam, 
expands, the left-hand end of the lever rises and ope- 
rates the two dampers. These two dampers move con- 
currently in opposite directions, the one opening as 
the other shuts, and vice versd. This arrangement 
causes the rate of combustion to correspond to the 
demands of the engine for steam. 

The pump which supplies the water is shown in 
Figs. 13 to 16 on page 183. It is worked by a pinion 
on the crankshaft. This pinion is long enough to gear 
with two spur-wheels (Fig. 14), which are connected 
together by a crankpin, which carries a block sliding 
in a slotted crosshead (Fig. 13). Connected to the 
right side of the crosshead is a plunger, with a gun- 
metal sleeve working in a pump barrel. The suction- 
valve, which is a sphere, is shown in Figs. 15 and 16, 
and is mechanically lifted to stop the action of the 
pump when the steam pressure rises. The pressure 
governor is operated upon by the direct pressure of 
the steam which enters by the small pipe (Fig. 15), 
and comprises a small piston and cylinder, with a 
1ever passing through the piston. The longer end 
of this lever is fitted into the hollow cap screwed 
into the body of the governor, and the shorter end 
engages with the fitting which lifts the suction 
valve when the pressure on the inside of the piston 
overcomes the spring on the a“ of the piston. A 
cup leather is fitted to the inside of the piston, and 
the pressure is conveyed by a small copper pipe from 
the Salivery of the pump pipe to the cylinder of the 
governor. ‘The average working pressure is 275 lb., 
and a safety-valve is used to blow off at 450 lb. If, 
upon very long and steep hills, the delivery of the 

ump should prove insufficient, it can be supplemented 
yy a small direct-acting steam pump,which is used for 
suppl ring water to the boiler when steam is being 
ra at | The suction-valve of the pump is lifted at 
250 Ib. ; when the pressure falls to 200 1b., the suction 
valve is lowered, and the pump again supplies water 
to the boiler. 

The method of carrying the engine and gearing is 
clearly shown in Figs. 1 and 3. It will be seen that 
there is a platform or frame made of channel steel, 
supported at the front by plate springs, and suspended 
at the rear by spiral springs in such a manner that the 
shock of starting quickly, or of undue jolting, is ab- 
sorbed by the springs, and is prevented from injuring 
the gear or the engine. The engine is compounded, 
the cylinders being 4 in. and 7 in. in diameter respec- 
tively, by 5 in. stroke, and at full speed it runs 450 
revolutions per minute, developing 25 brake horse- 
power. The valve gear is the Stevenson link motion, 
with large wearing surfaces. The steam can be taken 
nearly the full stroke at starting and under eo d 
loads, while the link can be notched up to almost mid- 

osition when running on a good road with a light 
oad. The by-pass from the steam pipe is fitted to the 
low-pressure cylinder, but is only used to warm that 
cylinder at starting. All the wearing parts are in- 
closed in dust-proof and oiltight casing, to protect them 
from mud. The wearing surfaces are supplied with 
oil under a pressure of from 30 lb. to 40 lb. per 
square inch, and this pressure is shown on a gauge 
in front of the driver, so that he is always aware that 
the lubrication is being carried on properly. It is 
possible to trace on the drawings the passages by 
which the oil is led from one point to another, so that 
every bearing obtains an ample supply. The oil-pump 
is shown in Fig. 13, page 183. It is mounted on the 
same slotted crosshead as the water-pump. It will be 
seen that the plunger is not packed, and that the slight 
leakage which takes place enters the casing and keeps 
that filled with oil, so that there is continual splashing 
over all the working parts. In Fig. 12 it is shown how 
the oil reaches the valve motion. It is led by a pipe 
to a fixed case between the two links. Fach valve- 
guide has a pipe entering this vase, and affording pas- 
sage for the oil first to the guide, then to the link, and 
finally to the eccentric. The crankshaft (Fig. 10) is 
bored with oil-ways to the pins and the bearings, and 
there are also oil-ways through the connecting-rods to 
the crossheads and slipper guides. It is stated that the 
pearings will run three or more months without any of 
the brasses being taken up. In addition, the steam 
which enters the cylinder is lubricated by a mechanical 
lubricator, driven by an eccentric on the second motion 
shaft. 

The driving of the wheels takes 
usual differential gear, fitted with 


lace through the 
vel wheels and 


pinions, Fig. 19; and there are two speeds of gear, 
the ratios from the engine to the driving wheels bein, 
9.69; l and 18.2: 1 for the two gears, 


The seconc 


motion shaft, which is made in two pieces, as is 
usual, has one piece bored up, and the end of the 
other let into it. The hollow shaft has a coiled 
spring inside it, against which the end of the solid 
shaft impinges. This spring puts a considerable 
degree of friction on the compensating motion to keep 
it steady. If it be desired to reduce this friction, the 
cotter against which the spring rests can be knocked 
out. The power is transmitted to the driving wheels 
by steel pinions on the second motion shaft, gearing 
with steel spur rings fitted to the felloes of the 
travelling wheels, Fig. 19; by this means the wheel 
spokes support the load only, the power going direct 
to the felloes. The leading wheels are 2 ft. 9 in. in 
diameter and 6 in. wide, and the driving wheels are 
3 ft. by 9 in. wide. They are of the artillery type, 
running loose on the axles, with metal naves, gun- 
metal bushes, oak spokes and ash felloes. The steer- 
ing of the leading wheels is on the Ackermann prin- 
ciple controlled by a screw and hand-wheel. A lever 
toggle-joint brake, Fig. 21, is fitted to the inside of each 
_— driving wheel, and additional brake power is 
obtained by reversing the engine. 

To raise steam, water is pumped into the boiler by 
a hand lever on the steam pump until the gauge shows 
about 10 1b. pressure. The fire is then lighted, and 
in about 10 minutes there is sufficient steam to put on 
the steam jet, which is allowed to blow up the fire 
until the bottom damper closes, showing the boiler is 
of the right temperature and in a condition for 
working. This takes place in about 20 to 25 minutes ; 
that is to say, the wagon is ready to move in less than 
half an hour from lighting the fire. A by-pass tube 
with a valve is provided for putting the boiler in 
circulation when standing; this prevents the possi- 
bility of overheating the bottom tube on stopping 
after heavy running, when there is a fierce fire. The 
water tank has a capacity of 160 gallons, suffi- 
cient for 25 to 30 miles with full load, and there is 
available space for 6 cwt. of coke, sufficient for 45 to 
50 miles. There is no condenser, the exhaust being 
superheated in the chimney and rendered invisible. 
It has been found when running on average roads that 
the consumption of coke is about 2 1b. per ton-mile, 
but that on good roads it may fall as low as 1.6 lb. 
The wagon will take 6 tons up a gradient of 1 in 8, 
and will carry 8 tons on ordinary roads, or will carry 
6 tons and draw 4 tons on fairly level roads. 








HORIZONTAL DUPLEX MILLING 
MACHINE. 

WE illustrate on page 170 a duplex milling machine 
recently constructed by Messrs. Hulse and Co., 
Limited, Ordsal Works, Manchester, which has been 
er designed for simultaneously facing both ends 
of cast-iron subway segment plates, such as are used 
for underground electric and other railways, and work 
of a similar nature ; but the machine is also capable 
of dealing with a large range of general work. The 
table has a traverse of 13 ft., and is capable of milling 
seven plates at a time, each 20 in. wide, and varying 
from 4 ft. 6 in. to 6 ft. 6 in. long. The machine 
consists of a strong bed about 20 ft. long, on which 
slides a massive table. During cutting the table is 
advanced by a self-acting feed, and a quick-return 
power traverse motion of about 20 ft. per minute is 
also provided for quickly bringing the table back into 

sition after the work has been fed past the cutters. 
The two upright frames on either side of the bed are 
each independently adjustable on slide-beds placed at 
right angles to the main bed, so as to deal with plates 
of different lengths. On each upright is mounted a 
spindle-slide capable of being set at the required angle, 
for milling both ends of the plates simultaneously, by 
means of a worm and worm segment, each spindle-slide 
being provided with vertical adjustment by screw. 
The spindles are of steel, and are driven by a worm 
working in an oil-trough, and driving a gun-metal 
worm-wheel, an arrangement which gives a powerful 
and efficient drive. Each spindle is provided with a 
ball thrust bearing for the worm, and carries a built-up 
face-cutter. The gearing is arranged to be driven by 
a self-contained electric motor, which, however, is not 
shown in the illustration, but is arranged to gear 
direct into the wheel on the cone pulley and flywheel 
shaft shown thereon. The cutters are designed to 
run at a cutting speed of about 30 ft. per minute, the 
traverse of the table during cutting being about 3 in. 
per minute. 








MOTOR-DRIVEN HORIZONTAL BORING 
MACHINE. 

In Figs. 1 and 2, page 186, we give views of a 
large horizontal boring machine, manufactured by 
Messrs. H. W. Ward and Co., Lionel-street, Birming- 
ham. This machine has several features worthy of 
note. It has been specially designed for operations 
on large field magnets, and it is so arranged that it can 
stand intide the magnet, and swing round from the 





centre to the various positions required on the ring. 


| It consists of a base-plate on which there is a Y slide. 





This base-plate is connected by a bracket and round 
shaft toa swivelling block (not shown) on the floor 
of the shop, and it can be swung round on this shaft 
to any position required. This operation is performed 
by placing a round bar through the hole in the lug at 
the end of the base-plate, and moving to the position 
required. This insures a proper radial position for 
the boring-bar. 

On the base-plate of the machine is mounted a 
sliding saddle, and on the top of this there stands a 
vertical pillar, with a round flange bar, 3 ft. 6 in. in 
diameter. This pillar can be swivelled to any angle, 
so that holes can be bored, either parallel to the base, 
or at right angles, without removing the machine 
bodily. These movements of the pillarcan be made 
either by power, or by hand worm-gear. The motor 
which drives the machine is fixed on the back of the 
pillar, at the base, and is connected by a belt and cone 
pulley to a cone pris on a shaft across the top of 
the machine, and thence to another shaft by spur- 
gearing and friction clutches. This connection has a 
speed ratio of 5 to 1. The motion then passes to a 
vertical shaft down the front of the pillar, through a 

air of bevel wheels which have a ratio of 6 to 1, and 

nally through a set of three bevel reversing wheels, 
to a shaft on the head. This shaft is connected to the 
boring spindle by spur-gearing having a ratio of 4 to 
1. This spindle is 4 in. in diameter, and has a travel 
of 3 ft., either in or out, and also a quick motion in 
either direction by hand or power. 

The speeds of the feeds are arranged from 7; in. per 
revolution to zg}; per revolution. The feed is driven 
from the top by means of open and cross-belts, and 
these belts give a reverse to the slow feed for boring 
or milling, and a quick movement for adjustment. The 
lever for moving these belts is arranged on the front 
of the machine, within easy reach of the operator. 
This arrangement has also been followed with regard 
to all operating handles and levers for the machine. 
The feed motion is further transmitted by means of a 
belt and cone pulleys to another shaft, and from there 
to a central vertical spindle by means of a worm and 
wheel. This spindle is connected by gearing to all 
the feed motions—viz., by 3 to 1 spur-gearing to the 
elevating screw, by bevel and worm gear to the rack 
pinion for moving the pinion along the bed, and by 
chain gearing through a vertical shaft outside the 
pillar to the spindle. This chain gear consists of two 
pairs of wheels, one giving an equal speed, and the 
other a ratio of 4 to 1 for slow drilling. 

For convenience of lifting, the machine is supplied 
with an eye-hook at top, as shown in the figures. 

The machine is driven by a 5 horse-power motor, 
which is fitted with a switch by means of which the 
speed can be varied at will from 900 revolutions to 
1350 revolutions per minute. This, with the changes 
provided on the machine itself, has been found ample 
for all purposes. 

The machine has a slow-feed motion for cutting and 
a quick motion for returns, and it can be swung round 
on its own centre, as well as from an outside one. 

This machine ought to prove useful to many 
engineering firms, but particularly so to those em- 
ployed in the manufacture of dynamos, where the 
amount of time saved by its use would be con- 
siderable. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—On Thursday forenoon only 
a trifling business was done, and prices were the turn 
easier. Cleveland gave 1d. per ton both for cash and one 
month. There were sellers three months forward at 
46s. 6d. per ton, while buyers quoted 46s. 44d. per ton. 
In the afternoon business was done in Cleveland iron at 
46s. 11d. seven days, and the settlement prices were :— 
Scotch, 52s. 3d. per ton; Cleveland, 45s. 104d.; and Cum- 
berland hematite iron, 56s. 6d. The small business, aggre- 
gating 3000 tons of Cleveland warrants, which was done in 
the market on Friday forenoon, was mostly for odd dates. 
At the opening the tone was a little irregular, but on 
some support being extended, prices became steadier 
towards the close. The only cash transaction was at 
46s. 10d., and another lot changed hands at 46s. 44d. three 
months. In the afternoon the market was generally steady, 
and 1500 tons of Cleveland iron were done at 46s. 11d. 
cash and 46s. 104d. one month. The settlement prices 
were :—52s. 3d., 46s. 104d., and 56s. 3d. per ton. ioe 
to the occurrence of the Bank Holiday no market was hel 
on Monday, and on Tuesday forenoon no transactions took 

lace, while in the afternoon only a few lots changed hands. 

rices were steady, Cleveland being dealt in at 463. 103d. 
both for cash and one month. Business was done three 
months forward at 46s. bad. The settlement prices were :— 
52s. 3d., 46s. 10}d., and 56s. 3d. per ton. Business was 
done in hematite iron at 56s. 3d. per ton, but there were 
no transactions in Scotch iron. The pig-iron market 
to-day was again idle in the forenoon, and the valces 
continued steady round yesterday’s — cash 
buyers at the close being: Scotch, 52s.; Cleveland, 
46s. 10d,; and hematite iron, 56s. per ton. In the after- 
noon 2500 tons of Cleveland warrants were sold, and the 
settlement prices were :—52s. 3d., 46s. 10}d., and 56s. 9d. 
The following are the prices of No. 1 merchants iron :— 
Clyde and der, 62s. 6d. ag ton ; errie, 63s.; 
Summerlee, 68s.; Langloan, 70s. 6d.; Coltness, 72s. 6d.— 
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the foregoing were in all cases the shipping prices at 
Glasgow; Glengarnock (shipped at Ardrossan), 61s. 6d.; 
Shotts (ship; at Leith), 6d.; Carron (shipped at 
Grangemouth), 67s. per ton. Not the slightest effect has 
been produced on the Scotch pig-iron market by the 
heavy fall in American railway stocks and industrial 
shares, and the extreme weakness in the stock markets in 
this country ; in fact, prices have during the week been 
relatively stronger. This, in the face of further important 
reductions in the prices-of pig iron in the States, and 
evidences of keener competition for local orders by 
Continental houses, is rather puzzling to consumers 
here, who still pursue their hand-to-mouth policy. The 
moderate quantity of iron in store, and scarcity of iron in 
makers’ hands, and the firm control of the market main- 
tained by present holders, are the facts that explain the 

resent condition of things. Hematite iron, on the other 

and, shows increasing weakness, thereby reflecting the 
unsatisfactory condition of the steel trade. This may 

robably lead to a restriction in the make of hematite 
iron, and an accompanying increase in the production of 
foundry iron. Speculation is at the moment dormant. 
Sellers are afraid to go ‘‘short,” and the market has in the 
meantime no attraction for the ‘‘bull.” The number of 
furnaces in blast is 85, against 78 last week, and 86 a year 
ago. Three have been blown in at Carnbroe, and four at 
the Clyde Works. 


Blast-Furnacemen’s Wages.—Mr. John M. MacLeod, 
C.A., has reported to Messrs. James C. Bishop and James 
Gavin, joint secretaries of the Board of Conciliation 
between the owners of blast-furnaces in Scotland and the 
Scottish blast-furnacemen, that the average selling price 
for cash of Scotch pig-iron warrants in the Glasgow 
market for the months of May, June, and July, 1903, 
was 2, 12s. 5.4d. per ton. This means a fall of 5 per cent. 
in the workmen’s wages. 


Improvement in the Finished Iron Trade.—In the Coat- 
bridge district the malleable iron trade is beginning to 
look much healthier than it has been for many months 

ast. Some firms have orders that will last till Christmas. 

Yearly all the other works are getting busy. Drum- 
pellier Iron Works, which has been closed for about eight 
months, is about to reopen with fresh orders. ~ 


Scotch Steel Trade.—The steel works in the West of 
Scotland have all resumed manufacturing operations 
after the holidays and the repairs, with the exception of 
Clydebridge, ies some alterations are in progress on 
the plant, which will continue for one or two weeks yet. 
The order-books may be looked upon as fairly satisfac- 
tory, so far as the volume of work on hand is concerned, 
and prices are, if anything, slightly better than they 
were two months o, although they are not yet 
at a profitable rate. The outlook, while there may be 
great room for improvement, is by no means so dis- 
couraging as many people imagine. It is true that ship- 
building is not nearly so good as it was, but the demand 
for steel for all sorts of structural purposes, and notably for 
wagon-building is active, and this growth should, to a 
very large extent, tide the steelmaker over what looks 
undoubtedly a dull period in shipbuilding. 

Sulphate of Ammonia.—This commodity is easier in 
price at all the ports where it is shipped, and it is still 
tending downwards, and the demand is very limited. 
The price has eased away to from 12V. 6s. 3d. to 12/. 7s. 6d. 
per ton at Glasgow and Leith for prompt delivery. Last 
week’s shipments at Leith amounted to 842 tons. 


Clyde Shipbuilding pe ge is never a busy month 
in the industries for which the Clyde is famous, as the 
holidays interfere with the progress of the work. Con- 
tracts and launches during the past four weeks have 
therefore been much under the average. The new work 
announced is estimated at about 18,000 tons, but it is 
believed in shipping circles that that amount does not 
include all the work booked during the month. Quite a 
number of orders have been contracted for, and during 
the month the firms on the Clyde have turned out eleven 
vessels of a total of 33,280 tons, the following being the 
biggest:—The Kaikoura, a screw steamer of 7000 tons, built 
by ocee: John Brown and Co., Clydebank, for Messrs. 
Turnbull, Martin, and Co., London ; the Catherine Park, 
5400 tons, built for the Park Steamship Company, by 
Messrs. Napier and Miller, Yoker; the Osceola, 3600 
tons, built by Messrs. A. Rodgers and Co., Port Glasgow, 
for.Messrs. T. L. Duff and Co., Glasgow ; the Dumbarton, 
a steamer of 3520 tons, built for Messrs. McLean and 
Rodgers, Glasgow, by Messrs. A. McMillan and Co., 
Dumbarton. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—There continues to be a great amount 
of unemployed labour in all the Sheffield trades, and in 
very few branches has it been necessary to curtail the 
holidays. Business in the crucible steel trade has been very 
unevenly distributed. The turn of the quarter has to 
some brought a considerable increase of orders, but others 
are worse off than they were last month. An improve- 
ment is to be noted in the general trade with South 
Africa, but there is nothing like the rush of orders antici- 
pated. Railway and mining seomoger gy he chiefly bene- 
fited. Many of the staple trades of Sheffield have been 
seriously affected by the sudden cancelling of Govern- 
ment contracts, consequent upon the removal of troops 
from South Africa. 


South Yorkshire Coal.—A fair business is being done 
throughout the district, and owing to the increased de- 
mand prior to the holidays four or five days a week has 
been averaged. House coal is selling well for the season, 
though in some cases there are complaints of under- 
selling. In steam fuel the home demand is good, though 








the commoner sorts are chiefly in request. The shipping 
trade is now at its height, but the traffic does not realise 
anticipations formed earlier in the year. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the attend- 
ance at the market here was only thin, a many of 
the ’Change habitués being on holiday bent, and the 
amount of business ted was on only a very 
moderate scale. Certainly quotations for some descrip- 
tions of pig iron were strong for immediate delivery, but 
sellers were ts leg to take a little below prompt rates 
for forward business. Makers of Cleveland foundry pig 
were still in a strong position, they having little stock, 
and some of them fairly good order-books. No. 3 g.m.b. 
Cleveland pig was 47s. f.o.b., and that price was realised 
for dead prompt delivery, but for delivery over the pre- 
sent month 46s. 9d. was accepted. No. 1 was obtainable 
at 48s. 6d., being thus relatively cheaper than No. 3, the 
difference between the two qualities being usually 2s. to 
2s. 6d. Foundry 4 was steady at 46s. 6d., and con- 
siderable demand for Scotland was anticipated. The 
lower qualities were stationary, Brey oa ee 45s. 3d.; 
mottled, 44s. 9d.; and white, 44s. 3d. t Coast hema- 
tite pig was dull and weak in price. In spite of this state 
of affairs, however, the Seaton Carew Iron Company re- 
ported having secured another order for 10,000 tons for 
America. The iron has to be delivered to the States over 
the autumn. Nos. 1, 2, and3 East Coast hematite fell 


the directors recommend a dividend at the rate of 10 per 

cent. per annum, leaving a balance of 993/. to be carried 

to the credit of the current half-year. The company’s 

rolling stock consists of 15,580 car-wagons and wagons, 

og bg locomotives. The contingent fund stands at 
, 1492. 


Barry Docks.—It is understood that the directors of 
the Barry Railway Company have decided to construct a 
new graving dock at Barry. The work is expected to be 
put in hand in the spring of 1904. 


Severn Dry Docks.—The annual meeting of the Severn 
Dry Docks Company, Limited, was held on Thursday at 
Newport, Mr. Nye presiding. The gross profits for the past 
year were returned at 1902/., as compared with 11,6147, 
in 1901-2, The chairman stated that the company had 
recently purchased the freehold of land at Sully for new 
dry docks. 


The Swansea Valley.—There has been about the same 
number of tin-plate mills practically idle ; only one estab- 
lishment has mn, however, at a complete standstill. 
The output of steel has been about maintained at its 
previous level. Messrs. Baldwin and Co. are about to 
introduce some automatic machinery to be driven by eleo- 
tric power at their Landore bar mill, The coal trade 
appears to be improving. 


Bristol Docks.—The docks committee of the Bristol City 
Council proposes to increase the width of the lock of the 
Royal Edward Dock, now in course of construction at 
Avonmouth, from 85 ft. to 100 ft. The lock will thus be 
10 ft. wider than any other lock in the Bristol Channel, 
The change proposed will involve an additional outlay of 


to 56s. for early delivery, and that was rather a seller’s | 97 go07 


than a buyer’s price. No. 1 was put at 56s. 6d.; and 
No. 4 forge at 53s. Spanish ore was flat, with very little 
business doing in it. Sellers rather freely offered 50 
per cent. rubio at 15s. 6d. ex-ship Tees. Middlesbrough 
warrants closed 46s. 104d. cash buyers. To-day there was 
no alteration in quotations. 


Walker, Maynard, and Co.—The report of the directors 
of Walker, Maynard, and Co., of the Redcar Iron Works, 
and the Coatham Iron Works, shows that the profits of 
the business during the year ending June 30 last 
amounted to 23,654/. 18s., and with the balance brought 
forward for last year (5005. 3s. 11d,) to 28,6602. 1s. 11d. 
This sum has n applied as follows :—Special _ re- 
serve account for reinstating preference capital, 
21327. 2s. 3d.; new buoys at wharf, 2732. 10s. 8d.; 
relaying wharf railway, 748/. 11s. 1d.; income- tax, 
617/. 1s. 5d.; directors and managing directors’ remunera- 
tion, 2800/.; rent and rates accrued on Coatham furnaces 
during reconstruction, 1053/. 7s. 9d.; interim dividend on 
preference shares at the rate of 6 per cent. per annum for 
the half-year ending December 31 last, 4800/.; dividend on 
preference shares for the half-year ending June 30 iast, 
4800/.; balance carried forward, 11,435. 8s. 9d. The re- 
port adds that the works had been maintained out of 
revenue, and the furnaces had been kept in full operation. 
The stocks had been carefully taken and valued at the 
market prices of the day. 


Manufactured Iron and Steel.—An unsatisfactory ac- 
count must be given of the manufactured iron and steel 
industries. New orders are scarce, and quotations are 
on the downward path, though producers of several de- 
scriptions have not actually lowered their rates. Steel ship- 
plates, however, have been reduced by 2s. 6d., and heavy 
steel rails by 5s. per ton, notwithstanding that makers 
of the latter are well off for work. Market rates now 
stand :—Common iron bars, 6/. 10s.; best bars, 6. 15s.; 
iron ship-plates, 6/. 15s.; iron ship-angles, 6/. 7s. 6d.; 
steel ship-plates, 5/. 12s. 6d.; steel ship-angles, 5/. 10s.; 
steel boiler-plates, 7/. 5s.; and heavy steel rails, 57. 5s.— 
all less 24 per cent. discount, except rails, which are net 
cash at works. 


Shipments of Iron and Steel.—During the month of 
July there was shipped from the Tees 74,774 tons of pig 
iron, 13,985 tons of manufactured iron, and 22,346 tons of 
steel—a grand total of 111,105 tons. Of the pig iron 
cleared esiones May fim od — am ig tons to coast- 
wise customers, tland taking the largest quantity— 
viz., 26,784 tons—whilst Germany came sical wit 
7143 tons. Only 2220 tons of the manufactured iron ship- 
ments went foreign, 11,765 tons going coastwise. Of the 
steel cleared 18,583 tons were exported to foreigners, and 
3763 tons delivered coastwise. India was the best customer 
for manufactured iron with 1576 tons, and Cape Colony, 
with 6197 tons, accepted the largest quantity of steel. 
Russia took 4528 tons of steel. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has not shown much 
activity. The best descriptions have made 15s. 3d. to 
15s. 6d. per ton, while secondary qualities have brought 
13s, 6d. to 14s. 6d. per ton. Household coal has shown 
scarcely any change. Foundry coke has been making 
20s. to 20s. 6d. per ton, while furnace ditto has brought 
17s. 6d. to 18s. per ton. As regards iron ore, rubio has 
been quoted at 14s, 6d. to 14s. 9d. per ton; Tafna, at 
15s. 3d. to 15s. 6d. per ton ; and Almeria at 14s. 9d. per 
ton, freight charges included. 


Light Railways in the West.—The Axminster and Lyme 
Regis Light Railway has been now so nearly completed 
that it is expected to be opened for traffic by the close of 
this month. 

Bristol Wagon Companies.—The report of the directors 
of the Bristol and South Wales Railway Wagon Com- 
pany, Limited, for the half-year ending June 30, shows 
a disposable balance of 7265/, on revenue account; and 














Coat In Beterum.—The production of coal in Belgium 
in the first half of this year amounted to 11,902,300 tons, 
as compared with 10,931,840 tons in the corresponding 
period of 1902, precy ee increase of 970,460 tons this 

ear. The total of 11,902,300 tons was made up as fol- 
ows:— Couchant de Mons, 2,315,910 tons; Centre, 
1,829,580 tons; Charleroi, 4,109,500 tons; Liége and 
Seraing, 2,642,910 tons ; Herve, 631,000 tons ; and Namur 
and Luxembourg, 373,400 tons. The stocks of coal on 
hand in Belgium at the close of June were 998,210 tons, 
as compared with 716,040 tons at the close of June, 1902. 
Belgian coal stocks accordingly increased in the first half 
of this year to the extent of 282,170 tons. It thus appears 
that nearly one-third of this year’s additional production 
has gone into stock. 





A Cask or DerattMent.—Major FE. Druitt, R.E., has 
issued his report on the cause of the accident which 
occurred on May 28 to an express passenger train at 
Kirkdale, on the Lancashire and Yorkshire Railway. In 
this case, as the Leeds and Liverpool ag ates of wre leaves 
Manchester at 5.30 p.m., was crossing from the down main 
line to the down east line at Kirkdale West signal-box, the 
trailing wheels of the tender and the first pair of the lead- 
ing bogie wheels of the vehicle behind the tender, left the 
rails and travelled in that position to Sandhills No. 3 


signal-box. The driver and fireman were injured by the 


shock, but no passengers complained of injury. The 
train was composed of a ten-wheeled passenger engine, 
with leading bogie, four coupled wheels, two trailing 
radial wheels, and six-wheeled tender, with the vacuum 
brake on all wheels except the four bogie wheels, the 
brake on the tender wheels being also applied by hand ; 
and of seven bogie vehicles, the first, fourth, and last 
being brake vans, with the vacuum brake eta on 
every wheel of all the vehicles. This derailment, jor 
Druitt says, was due to the excessive speed at which the 
train was running at the sharp crossing from the down 
fast line to the down east line at Kirkdale West signal- 
box. The radius of the curve of the crossing is only 114 
chains, and the driver states that he was running at least 
50 miles an hour at the time, so the wonder is that the 
engine did not burst the road, and the whole train become 
derailed, with serious results. The driver was justified 
in running at this high speed if the distant signal for 
Kirkdale West box was lowered when he passed it, as the 


h | lever working it is so interlocked that it can only be pulled 


off when the road is set for the main line, and when the 
main line home signals at Kirkdale West and East boxes 
and the ae signal at Walton Junction are lowered. 
Major Druitt thinks the evidence was conclusive as to the 
distant signal being in the ‘‘ off” —- when the Leeds 
train passed it, as the driver, fireman, guard, and the 
traffic inspector who was riding in the rear van, all state 
positively that it was in that position. The interlocking 
of the levers in the signal-box was correct, so it was im- 
Peresed for Ward, the signalman, to have pulled his 
istant signal lever when he set the road and lowered the 
signals for the east line on which the Leeds train was to 
travel. There is the independent evidence of Mitchell 
supporting Ward’s statement that the east line signal 
was lowered for three minutes before the Leeds train 
arrived, so Ward could not have changed the road and 
signals after the train had the distant signal. 
Having regard to all the evidence, the Major was unable 
to come to any definite conclusion as to how the distant 
—_ came to be ‘‘off” for the train in question. He 
ds two additional lines are now being constructed from 
Walton Junction to Kirkdale West, and the signalling 
will be re-arranged in so a 86 but he thinks the com- 
ny might at once arrange for the signalman at Kirkdale 
est to control the down distant si electrically and 


not to work it mechanically, so that the long lead of wire 
through the tunnel from Kirkdale West box may be 
avoided, and the chance of the arm — off done 
away with, which is most desirable in view o 
importance of this signal. 


the great 
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BRITAIN’S SUPREMACY ON THE 
ATLANTIC. 


By all interested in Britain’s position amongst 
the mercantile marines of the world the formal 
completion and signing of the agreement between 
the Government and the Cunard Steamship Com- 
pany this week will be greeted with approval. To 
the scientist, who knows not the limits prescribed 
by patriotism, the conditions embodied in the 
agreement will also be matter for satisfaction, 
because it offers to British marine constructors an 
opportunity which they have for some time eagerly 


be | Sought, in order to associate themselves with their 


German colleagues in the advance of modern 
Atlantic liner work. There is scarcely any need to 
repeat that, by their succession of four high-speed 
ships on behalf of the two steamship companies of 
Germany, the well-known Vulcan Company, of 
Stettin, have outclassed British ships so far 
as continuous steaming on the Atlantic is con- 
cerned, and that they deserve all the credit 
which can possibly be given, not only for ori- 
ginality in detail— some of which is_ clearly 
illustrated in our two-page plate this week—but 
also for the marked success that these vessels have 
attained. But we are quite certain that the dis- 
tinguished constructors of the Vulcan Company 
will be the first to welcome a revival of competi- 
tion with British naval designers, who have only 
lacked the opportunity to make a much more for- 
midable bid for the blue riband of the Atlantic than 
has been the case during the past ten years. The 
Campania and Lucania were completed in 1893 for 
the Cunard Company, and their speed of about 
22 knots is the highest for British oversea mer- 
chantmen. No effort has since been put forth to 
improve upon it ; whereas the Germans, with the 
the Kaiser Wilhelm der Grosse, the Deutschland, 
the Kronprinz Wilhelm, and the Kaiser Wilhelm IT. 
have brought the record ocean speed to 234 knots. 
The agreement with the Cunard Company will give 
British firms a chance to carry the speed to at 
least 244 knots. We are quite satisfied that ability 
and experience will surmount the undoubted difti- 
culties, and at the same time our hope is that the 
German companies will take up the gauntlet thus 
thrown down, aud will still further develop the 
fascinating problem of high ocean speed. 

We are not amongst those who decry high sea 
speed for passenger boats from the commercial 
Taken separately, high speed may 


go| not pay, just as it is doubtful if a high-speed 


railway without mineral traffic could reach finan- 
cial success. German lines, principally the North 
German Lloyd, possessing fast liners, have an 
enormous fleet and very extensive ramifica- 
tions, and there is no doubt that one branch of 
the service materially assists the other. In this 


% country there is not the same monopoly, so that 
3 | there is ample justification, even from this 


int of 
view, for Government paying a liberal allowance 
for mail and other service to such a purely British 
Returns of pas- 
sengers embarking on various ships clearly demon- 
strate that the travelling public have a pronounced 
preference for high-speed vessels. From the weekly 


203 | returns of passengers embarking at New York in 


the various ships, we take at random a week or 
two before the extensive tourist traffic eastward 
set in—first, the week ending April 24. The fast 


ox | although her fares were higher. 





ship of this week was the Kronprinz Wilhelm, 
and she carried 365 first-class passengers and 181 
second-class. One of the fastest American liners 
leaving on the same day had only 98 first-class pas- 
sengers and 122 second-class, and one of the inter- 
mediate Cunard ships leaving also on the same day 
had 115 first-class and 116 second-class passengers. 
Clearly, the fast ship reaped a harvest, even 
In the following 
week, ending May 1, the Kaiser Wilhelm II. left 
with 521 first-class and 355 second-class passengers, 
while the fast American Line ship on the same 
day had only 82 first-class and 72 second-class 
ssengers. One of our high-speed British ships 
eft three days before with only 133 first-class and 
120 second-class passengers. On May 15 again 
the Kronprinz Wilhelm left with 380 first-class and 
187 second-class passengers, whilst on the follow- 
ing day the fast American Line ship took only 
57 first-class and 87 second-class passengers, and a 
White Star fast ship took 149 first-class and 160 
second-class passengers. The difference in speed was 
2 knots, but passengers were willing to pay for it. 
In the week ending May 22 we had the Kaiser 
Wilhelm der Grosse taking 378 first-class and 240 
second-class passengers, whilst on the following 
day the St. Paul took only 84 first-class and 101 
second-class passengers ; the Germanic, 94 first-class 
passengers, and the French La Lorraine 168 first- 
class and 89 second-class passengers. Here we have 
one ship taking more first-class passengers than the 
other three. In the week ending May 29 the 
Kaiser Wilhelm IT. took 514 out of the 2812 first- 
class passengers embarking, although there were 
twenty other saloon passenger ships leaving New 
York, including such well-known vessels as the 
Cedric, Etruria, New York, Majestic, La Gas- 
coigne, Bliicher, Barbarossa, and Princess Irene. 
The three last-named German intermediate shi 
took an average of 200 first-class passengers each. 
Coming to more recent dates, when traffic had 
considerably increased, and when passengers were 
more numerous, we have on July 7 the Kronprinz 
Wilhelm taking 340 first-class and 222 second-class 
passengers, while the New York took 134 first and 
144 second. One of the best instances of all is the 
latest return received, that for the week ending 
July 24. Here the Kaiser Wilhelm IT., leaving on the 
21st ult., took 344 first-class and 184 second-class pas- 
sengers, while the Etruria, leaving on the 18th, and 
the St. Paul on the 22nd and the Majestic on the 
22nd—all notable ships—took amongst them only 
339 first-class passengers. Similar figures could be 
given for the outward service. On the outward trip 
preceding the home trip just referred to the German 
= 4 carried 287 first and 336 second, as compared 
with 237 and 338 respectively by the three others. 

British lines as a result of our system of de- 
velopment have more or less specialised, and thus 
the Cunard Company are only concerned in the 
first-class Atlantic service, while the German lines 
are world-wide in their ramifications ; but whether 
or not the purely high-speed liner of itself pays full 
interest on the capital involved, it should be clearly 
established that the financial support to be granted 
by the Government to the Caneel Canncous under 
the agreement is for services which are almost in- 
valuable from the military point uf view. As has 
been all along understood, the Government provide 
a sum sufficient to pay for the new vessels, not ex- 
ceeding 2,600,000/., secured on debentures at 2? per 
cent. interest, and in addition a payment is to be 
made of 150,000/. on condition that the company 
shall forthwith cause to be built, in the United 
Kingdom, two steamships of large size, capable of 
maintaining the minimum average ocean speed of 
244 knots an hour in moderate weather. In the 
event of this speed not being maintained, and if 
it does not fall below 234 knots, a deduction is to 
be made from this*annual payment by agreement. 
The clause in which this speed condition is set out 
is a matter of very considerable interest, and may 
here be quoted :— 

If in the case of either of the two steamships men- 
tioned in Clause 3 hereof, or any vessel substituted there- 
fer, the company shall, before such steamship sails on her 
first voyage, fail to adduce to the satisfaction of the 
Admiralty reasonable proof from trials that such vessel 
will be capable of maintaining a minimum ave ocean 
speed of 244 knots an hour in moderate canthon, Wale shall 
prove to the like satisfaction that such vessel will be 
capable of maintaining an average ocean speed of not less 
than 234 knots an hour under such conditions as afore- 
said, then such deduction shall be made from the annual 
—— of 150,000/, to be made by His Majesty’s 

vernment under the last ‘preceding clause f as 
shall be agreed upon, or, failing such agreement, shall be 
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determined by arbitration, by an arbitrator appointed by 
the Lord Chief Justice for the time being, and the decision 
of such arbitrator ehall be final. 

The minimum speed seems thus to be 234 knots, 
although even then the ships may not be rejected ; 
but the Cunard Company will aim at, and will likely 
gét, 25 knots, costly as that may be in respect of 
first charge, coal consumption, and upkeep. These 
two ships, in addition to carrying the mails and 
maintaining the prestige of Britain—-which we 
regard as a very important commercial asset—are 
to be at the service of the Government in the 
event of war. To some it may seem remark- 
able that such an agreement should be neces- 
sary to secure the services of such vessels 
in emergency, and we may even have the 
naval critic urging that our cruisers ought to be 
equal in speed for any duty that the proposed 
Cunarders may fulfil; but many such forget the 
enormous difference between an Atlantic liner and 
a cruiser. In the first place such modern liners 
have a displacement from 2 to 24 times that of the 
greatest cruiser built, and displacement tonnage 
rather than cost is the limiting condition for 
such work. In the merchant ship there is no 
armour to provide for, there are no guns to 
take, as well as ammunition and stores, and the 
consequence is that the architect can allow for ma- 
chinery—as in the case of the large German ships 
now supreme on the Atlantic—something like from 
5600 tons weight, whereas in cruisers of correspond- 
ing power the weight of machinery is only 2500 
tons. It follows that the some reliability in long- 
distance steaming cannot be guaranteed in cruisers. 
In other words, speed and weight of machi- 
nery are the main considerations in the merchant 
ship, whereas in the cruiser they are important, 
but probably secondary only to gun-power and 
armour protection. The Cunard ships cannot be 
equal to a cruiser in the latter qualities for warfare ; 
but they will be superior to similar ships which in 
time of stress can be withdrawn from the merchant 
service of other countries and utilised for naval 
work. It is therefore a great advantage to this 
country to have at its service ships which are in 
every respect the equal of any vessels that may be 
— to them in time of war. 

t may be contended that patriotism alone ought 
to ensure that ships flying the British flag should 
ever be at the country’s call; but, as was brought 
out by Lord Inverclyde at the recent Cunard Com- 
vow be meeting, the old order which necessitated 

3ritish ownership before the Union Jack could be 

flown, has passed away in the adoption of the 
Limited Liability Act. Where the owning com- 
pany is registered in this country under this Act 
the fact alone enables their ships to fly the British 
flag, even though not a penny is British capital, 
and not one shareholder, not even a_ director, 
is a British subject. This is not the place to 
enter into the question as to whether such a con- 
dition should be permissible. The British flag 
is certainly a great advantage to any ship in view 
of the maintenance of our naval power, and it is a 
question as to whether a more stringent observation 
of the original conditions would interfere with our 
present-day commerce to such an extent as to justify 
the continuance of such anomalies. 

But the Cunard agreement with the Government 
involves the maintenance of the company asa purely 
British concern, one of the clauses of the agree- 
ment laying it down as a radical principle that the 
company will be under British control, ‘and that 
no foreigner shall be qualified to hold office as a 
director of the company or to be employed as 
one of the patina! officers of the company ; 
and no shares of the company shall be held by, or 
in trust for, or be in any way under the control of 
any foreigner or foreign corporation or any corpo- 
ration under foreign control.” The Cunard Com- 
pany have already, by resolution unanimously 
passed, altered their Articles of Association to meet 
these conditions. While carrying on business to 
the best advantage, the company agrees not to raise 
the freights or charges for the carriage of goods in 
any of its services; while no undue preference 
against British subjects is to be given. Plans of 
all ships to be built to steam 17 knots or upwards 
are to be submitted for approval ; facilities are 
to be given for periodical ‘inspection by the 
Admiralty, and for storing guns, ammunition, &c., 
at the ports; no chartering, except to the Indian 
Government, is to take place without notice to the 
Government and the option to similarly charter. 
The Government is always to have the right of 





hiring the boats, the rates for such being for 
‘ams over 22 knots, 25s. per gross register 
tonnage per month, and 5s. more if the company 
provide officers and crew ; and for 20 to 22 knots, 
20s., and 4s. more for staff; and for slower boats 
at less rates. In addition to holding the ships at 
the service of the Government, it has been pre- 
scribed in the agreement that all the officers and 
three-fourths of the crew shall be british subjects, 
and that a large proportion shall belong to the 
Royal Naval Reserve. The company is evidently 
to “ utilised as a great training school for British 
officers and seamen, and each month a record is to 
be made of the personnel with this point in view. 
From every standpoint the conditions must be 
regarded with great satisfaction. 

As to the mail service, the company shall, during 
the term of this agreement, convey, by means of 
mail ships from Liverpool (vid Queenstown), or 
from Queenstown to New York, once in every 
week, on such day as may be provided, all 
such mails as shall for the purpose of such 
conveyance be tendered or delivered at Liverpool 
and Queenstown respectively, and shall employ as 
mail ships the fastest of the steamships for the 
time being belonging to or chartered by the com- 
pany. For this mail service there shall be payable 
to the company a yearly sum after the rate of 
68,0001. per annum; but whenever in any one 
week more than 100 tons measurement (that is to 
say, 4000 cubic feet) of parcel mails (exclusive of 
empty receptacles) in the aggregate are conveyed 
in either direction (whether by the mail ships or by 
any other steamships of the company), a further 
sum of 26s. 3d. is to be paid for every complete 
ton measurement of parcel mails in excess of 100 
tons measurement; but the Postmaster-General 
may, at his option, pay the rates of freight for the 
time being charged by the company on similar 

reels to other companies or firms whose business 
it is to carry parcels ; but all parcels for which the 
said rates of freights are paid by the Postmaster- 
General shall be carried ie the company, subject 
to terms and conditions similar to those upon which 
the parcels of such other companies or firms are 
carried, and not under the terms and conditions of 
the agreement. 

The loan of 2} millions for the building of the 
two ships shall be secured by a charge upon the 
whole of the company’s assets, including all vessels 
built for or acquired by the company, so long as such 
steamships, or vessels, or any of them, shall remain 
the property of the company. The loan is to be 
advanced by instalments on the inspector certifying 
the realisation of certain stages of progress. The 
loan is to be repaid by the company by annual 
instalments, each of which shall be equal to one- 
twentieth of the total amount of the advance, the 
term of the agreement being for 20 years. 

Under the trust deed under which the loan or 
debentures are to be issued, Sir Frederick J. S. 
Hopwood, Permanent Secretary to the Board of 
Trade, will be one of the trustees; Lord Inver- 
clyde, the chairman of the company, will be 
another ; and Lord Revelstoke has been appointed 
as a third trustee mutually by the two others. The 
company are further to issue to two nominees of His 
Majesty’s Government one 201. share of the com- 
pany, carrying the same voting power and other 
rights and privileges as an ordinary 201. share of 
the company ; but, for the purpose of demanding a 
poll in respect of and voting against any special 
resolution involving any alteration of the company’s 
articles of association, so far as respects the provi- 
sions referred to in the agreement, also carrying 
the following additional rights and privileges — 
namely, the right to demand a poll upon the occa- 
sion of any such special resolution, and the right 
to give against any such special resolution addi- 
tional votes equal in number to one-fourth of the 
number of votes possessed by the company’s share, 
stock or debenture holders for the time being. 

As to the two new vessels, we understand that 
the designs are in an advanced stage, and although 
no definite decision has been come to, it is expected 
that one of them will be built on the Clyde, and 
the other on the North-East Coast. They are to 
be built to plans and specifications approved by the 
Admiralty, and, in conformity with naval practice, 
it is the intention to make the machinery in both 
cases in duplicate, or, in other words, to adopt as 
far as possible the principles of standardisation. 
An inspector is to be appointed mutually by the 


Admiralty and by the Cunard Company to carry 
out the work according to the plans and specifica- 





tions approved, so that the ships will represent the 
best that British mechanical constructors can give, 
and will also be the most satisfactory compromise 
between the requirements of passengers and mail 
service and of merchant. cruiser duty in times of 
war. The time, however, has not yet come for 
entering into details as to their design. 








THE INTERPRETATION OF THE 
FACTORY ACT. 

Numerous factory cases which have come before 
the Courts serve to show how difficult it is to pro- 
duce a perfect code upon any subject. The Act of 
1901 was designed to repeal, ainend, and re-enact 
all the previous legislation relating to factories ; 
but although it has been in force for a compara- 
tively short time, experience has shown the exist- 
ence of a number of points upon which its provi- 
sions are by no means clear. 

One would have thought that the first care of 
the draftsman of this piece of domestic legislation 
would be to define the word ‘‘ factory” in such a 
way as to leave no possible doubt upon the point 
whether any particular industry was included in 
the term. 

An instance of the difficulties which surround the 
legal definition of the word ‘‘ factory ” was afforded 
by the case of the Mile-End Guardians v. Hoare, 
which was heard in the King’s Bench Division on 
July 8. As our readers are probably aware, the 
Act of 1901 provided that the expression ‘‘ non- 
textile factory’ should be construed as meaning 
any ‘‘ works, warehouses, furnaces, mills, foun- 
dries,” &c., and dealing with electrical stations it 
included within the scope of electrical station ‘‘ any 
premises or that part of them in which electrical 
energy was generated or transformed for the purpose 
of supplying by way of trade, or for the lighting of 
any street, public place, or public building, or any 
hotel, railway, mine, or other industrial under- 
taking.” In the case under notice the Mile-End 
Guardians appealed against a conviction by the 
Magistrate of the Thames Police Court, who had 
fined them for not having fenced certain machinery. 
It appeared that at the workhouse and infirmary 
in Bancroft-road, Mile-End, there was an engine- 
house and machinery used for the purpose of 
generating electric energy for lighting the buildings 
and power for working hydraulic lifts and for cutting 
wood. It was contended on the part of the in- 
spector that inasmuch the workhouse and infirmary 
were ‘‘ public buildings,” and that plant used for 
generating electricity for this purpose should there- 
fore be fenced. The Chief Justice and the other 
members of the Divisional Court came to the con- 
clusion that the Act was intended to apply to build 
ings used for quasi-public purposes, and they 
therefore upheld'the conviction. In our view this 
decision involves a considerable extension of the 
scope of the Act of 1901. If a workhouse is a 
building of a quasi-public nature, it would not be 
impossible to argue that every building to which 
the public have access is ‘‘ quasi public.” Take, 
for instance, a block of flats which are provided 
with a lift. Could it not be said that such a building 
is public? At any rate, the public who visit the 
occupants of the flats constantly use the lift. 

An important question relating to ‘‘ overtime” 
has recently been discussed in the Divisional Court. 
We refer to Smith v. Sibray, which was heard on 
July 7. It appears that the appellant, who was the 
complainant Vision the magistrate, was an inspector 
of factories. The respondents were the occupiers 
of a factory in Sheffield, against whom two com- 
plaints were laid for having employed two women 
after 8 o’clock p.m., contrary to the provisions of 
the Factory Act, 1901. The respondents’ factory 
was for the manufacture of silver and silver plate, 
and was a non-textile factory. The times of em- 

loyment in a non-textile factory are laid down in 
Rection 26 of the Act, and are from 6 in the morn- 
ing until 6 in the evening, or from 7 a.m. to 7 p.m. 
or 8a.m. to 8 p.m. In the present case the ordinary 
hours were from 8 a.m. till 8 p.m. Overtime in 
non-textile factories and workshops is two hours 
longer—that is, from 6 a.m. to 8 p.m., or from 
7a.m. to 9p.m., or from 8a.m. to 10 p.m. The 
second schedule to the Act deals with factories and 
workshops in which overtime is allowed, and overtime 
may be allowed in (4) ‘‘any part of a factory (whether 
textile or non-textile) or workshop which is a ware- 
house not used for any manufacturing process or 
handicraft, and in which persons are solely em- 
ployed in polishing, cleaning, wrapping, or packing 
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up goods.” It seems that two inspectors went to 
the respondents’ works at about 9 P.M. on the 
evening in question, and found the two women at 
work there, along with some other women, as to 
whom no complaints were made. It was com- 
plained that these women were at work burnishing 
—one on a vase and the other on a lid—because 
they seemed to have burnishing tools. It appeared 
that the room in which the two women were at 
work was known as the warehouse or warehouse 
department of the works, and that burnishers 
usually worked in it, though not after 8 p.m., and 
not as the magistrate thought on the evening in 
question. It was contended for the appellant 
that, as the women were from time to time em- 
ployed in that part of the factory up to 8 P.M. 
in the manufacturing process of burnishing, 
and not solely in polishing, cleaning, wrapping, or 
packing up goods, that part of the factory was not 
a ‘‘ warehouse” within the meaning of Schedule 2, 
Clause 4. The magistrate held that the women 
were not engaged in burnishing, and were rather 
engaged in picking and cleaning, and they were em- 
ployed in polishing goods within the meaning of Sche- 
dule 2 (4), and he dismissed the complaints. For 
the appellant it was contended that the magistrates 
took a wrong view of the Schedule, and that if 
burnishing was carried on within the ordinary time, 
as it was in this case, then the room in which 
it was so carried on was not a ‘‘ warehouse” 
within the meaning of Schedule 2 (4), and that 
overtime could not be allowed therein. It was 
decided by the Court that the appellant’s view of 
the Schedule was correct, and that the Legislature 
meant to limit the character of the place, as well 
as the times, and that the room did not come within 
the Schedule, as it was used for a manufacturing 
process during ordinary hours. 

This case serves to illustrate the extraordinary 
minuteness of detail which is necessary in order to 
make the provisions of a ‘‘ grandmotherly ” statute 
sufficiently plain for practical men. It is probable 
that the women actually employed upon the work 
in question were only too glad to stay overtime ; 
yet the Legislature, by drawing a highly technical 
distinction between a ‘‘ factory” and a ‘‘ warehouse,” 
refuses to allow them to do so. 





GLASGOW MUNICIPAL TRAMWAY 
RESULTS. 

Tue report for the year ending with May last of 
the working of the municipal tramways of Glasgow 
is specially interesting, as for the first time it em- 
bodies twelve months’ operations entirely by elec- 
tric traction. The net revenue is recorded at 
224,702I., which on a capital expenditure, or a total 
borrowed fund, of 1,889,311]. seems a very splendid 
result. But with a remarkable facility of manipula- 
tion, to which we have before made reference in 
connection with municipal accounts, the manage- 
ment of the tramways, after announcing this satis- 
factory fact, forthwith begin to deduct sundry items 
of substantial amount. First we have deducted what 
may be regarded as an indispensable payment in con- 
nection with the tramway track of the Corporation 
of the adjacent burgh of Govan to the extent of 
50591. This is generally regarded as rent for 
the use of lines equivalent to 8 miles 5 furlongs 
of single track. Then there is a sum of 15,000/. 
paid to the ‘‘ common good ” of the City of Glasgow 
in terms of arrangement, which again is taken as 
rent for the use of the streets for 121 miles 2 fur- 
longs of single track. Without enlarging to any 
extent upon the disparity of these two allowances, 
it may be suggested that had a company operated 
the Glasgow tramways, the amount payable to the 
“common good” as rent would ‘have been multi- 
plied many fold. The next deduction made from 
this ‘‘ net revenue” is the sinking-fund allowance, 
43,2941., and a sum of 61,0721. as interest on bor- 
rowed capital. This is ata very low rate, due to the 
enormous assets of the city being utilised as 
guarantee for the purpose of running the tramways, 
for which the city only gain the small contribution 
to the ‘‘common good” fund. We admit frankly 
that the tramway system of Glasgow is managed in 
& manner practically unexcelled in any community 
in this country, but we have yet to learn that it 
could not be quite as well conducted by. a public 
company under clearly determined conditions as to 
frequency of service and fares, and in view of the 
ideal conditions prevailing. When these impera- 
tive deductions have been made, we find the 
balance reduced to 100,276. But we are distinctly 








of opinion that the rate of depreciation assumed in 
arriving even at this balance is quite inadequate. 
The Committee charge to the ordinary working 
expenses certain sums for depreciation, totalling, 
according to the revenue account, 74,0381. In this 
there is included, for the electrical equipment of 
the line, a sum equivalent to 3.11 per cent. of the 
total capital expenditure under this head ; 5 per 
cent. on the power-station and sub-station plant ; 
24 per cent. on buildings and fixtures ; 74 per cent. 
on cars ; 74 percent. on the electrical equipment of 
ears; 7$ per cent. on workshop tools and sundry 
plant ; and an average of 5.47 per cent. on the 
miscellaneous equipment, with 7$ per cent. on 
office furniture. We are quite satisfied that no 
industrial company managing their affairs on sound 
financial lines would be Se ae eae during 
such a period of prosperity as the Glasgow Tram- 
ways have experienced—with such a low percentage 


as 5 per cent. on the machinery at the power-| 5) 


station ; as 7} per cent. on electric cars which are 
run so continuously as the municipal cars in Glas- 
gow; and as 34 per cent. upon overhead trolley 
wires and electrical equipment generally. Apart 
altogether from wear and tear, there is the very 
rapid approach of the period when the plant will be 
obsolete and uneconomical. As a manufacturing 
nation, we are-suffering now from the need of re- 
construction beitig so difficult of realisation, be- 
cause of inadequate allowance in the past for 
ere on this score. 

he depreciation allowed as part of the working 
expenses is not adequate, and the Glasgow Com- 
mittee themselves seem to have had doubts on this 
very point; because, from the net balance of 
100,276/. they make this year, for the first time, 
allowances for what they call ‘‘ special deprecia- 
tion.” We have thus 25,0001. set aside for 
feeder cables, 10,000/. for poles and _ rosettes, 
and 50001. for overhead wires, so that from the 
sum which the committee desire the people of 
Glasgow to regard as net profit on the year’s 
operation of their undertaking, we have de- 
ducted a sum of 40,0001. as special depreciation 
on the equipment of lines for which. the ordinary 
depreciation allowance is only 16,5431. It is true 
that the committee state that this amount is thus 
voted because at the time of construction costs were 
abnormally high owing to the boom in trade. But 
in any case all interested in sound finance will 
welcome this special depreciation, and will hope 


that something like it will in the future be added | o 


to the ordinary sum included in working expenses. 
There has been included in expenses for permanent- 
way renewal charges a sum of 53,5161., equal to 
4501. per mile of single track. 

In addition to the special depreciation allow- 
ances of 40,0001., there is 25,0001. taken from the 
net balance of 100,2761. to write off the cost of build- 
ings originally constructed for horse-traction. Had 
the depreciation allowance for those buildings been 
adequate during the period of horse-traction, there 
would have been no need for a special allowance 
now. Of the remainder of the diminished net 


balance, 10,0001. is apportioned to the common-| © 


good fund, which is at once an admission that the 
15,0001. paid in terms of agreement is not, even by 
the committee, regarded as a fair and adequate 
sum. The committee have all along acted on the 
assumption, rightly or wrongly, that the city rates 
should not be relieved from the tramway under- 
taking, which should rather be run on sound com- 
mercial lines, so that this extra vote to the 
common-good fund is more or less ‘‘ conscience 
money”; perhaps the special depreciation sums 
should be reckoned under the same category. 

There remains 25,2761. to hand over to the general 
reserve fund; this, therefore, may be accepted as 
the net profit of the undertaking. The 25,2761. 
works out to 1.3 per cent. of the capital sum 
involved—1,889,311/.—and it will therefore be seen 
that had the Corporation not succeeded in borrow- 
ing the capital at the very low rate of about 3 per 
cent., the undertaking could not have been a great 
financial success. As it is, only a very large con- 
cession to revenue will enable the Corporation to 
meet the much heavier depreciation charges and 
higher rates of interest which are being experienced 
already, and must be anticipated in the future. 

We have already commended the working of the 
tramways generally. The extension of lines to 
suburban districts—in many cases largely beyond 
the city boundary — has had an effect on the 
gross revenue. The average revenue per car-mile 
for this year was 11,19d., whereas in 1901-2 it 


Details of Working Expenses per Car-Mile of 
Glasgow Tramways. 
































1902. 1903. 
wa 3 be 5 
Expenses. £2. 16.|£2 | € 
; | 8 lee | 3 
gE] & (ees| 3 
on os 
25| 5 |gce 
Siam) BS jdm) 3 
<< & |< Be 
Power Expenses, d, | d. d, d, 
Salaries and wages ss .| 22 | 194 | 16 | 15 
Fuel .. -s +s | 188 | .166 | .17 | .17 
Water a -019 | .017 | .014 | .013 
Oil and waste es ea -033 | .03 -02 015 
Miscellaneous supplies .. ee +. | .003 | .033 
Trafic Expenses. 46 | .41 | .87 | .35 
Superintendence .. a ae e -089 073 
Wages of motormen and conductors. . |2.27 218 
Wages of other traffic employés 20 16 
Cleaning cars ‘a ri Ay: -23 23 
ing cars .. -035 -026 
Lighting cars a we oe an -019 .019 
Cleaning, salting, and sanding track 048 045 
Fuel, power, light, and water for 
depots .. ee ae ae 04 -023 
Ticket checks 14 14 
Uniforms .. .081 086 
Miscellaneous 048 041 
General Expenses. 3.20 3.02 
Salaries and wages of general officers 
and staff.. oy oa r + -101 088 
Auditors’ fees - 002 -002 
Stores expenses .. oe -O1 -012 
Rents of offices, &. =. -026 022 
Feu duties andteinds .. 021 -018 
Taxes a ° sis 31 28 
Property and income tax -075 026 
Inte ae ee és rr -002 -- _ 
Fuel, light, and water for offices 006 005 
Fire and boiler insurance .08 -017 
Parliamen expenses. . ia al -008 oe .006 
Deputation and travelling expenses .. -003 -- | .006 
Rent for use of municipal buildings. . C2 oo | OZ 
Law expenses Je £F ad ie -001 -. | 002 
Third party accident insurance 12 ey ee 
Employers’ liability insurance -012 ay 
Printing and stationery ae -038 of ae 
Contribution to Friendly Society .. 042 -- | 087 
Payments to dependents of reservists 003 | — —_ 
Town clerk’s fee fund .. ee a3 004 oe Pane 
Miscellaneous m ° 07 038 
-90 75 
Less—Proportion charged to horse 
traction revenue account ae 03 _ - 
Repairs. 87 hd 
Track and roadway ae oe -28 Pe 
Electrical equipment of line .. 10 -- | .006 
Buildings and fixtures .. -06 + 072 
Steam plant By 02 a ae 
Electrical plant .. ye! as P { -. | 019 
Workshop tools and sundry plant -016 -- | 014 
ars .. es - Fy oe 381 ve 32 
Electrical equipment of cars .. h <n chee 
Miscellaneous equipment 016 Mie es 
2 | .. {1.00 
Totals, excluding depreciation, &c.| .. [5.30 os {O21 
Permanent way renewal 87 92 
Gopi 
a) - 
tal 
Depreciation. Cost. 
Electrical equipment of line .. 3.11 
Buildings and fixtures .. =e kes 2.6 
Power station and sub-stations plant.. 5 
Workshop tools and sundry plant 7.5 
ars... ? eo se oe 7.5 
Electrical equipment of cars .. 7.5 
Miscellaneous equipment 5.47 
Office furniture .. se 7.5 
Per car-mile -- | L84 <a 1 ee 
Total amount of working expenses .. 7.71 7.40 

















was 11.66d.; in 1900-1 it was 11.82d.; in 1899- 
1900 it was 11.55d.; and in 1898-9 it was 11.46d., so 
that the preceding four years show a higher result. 
It is true that there is a reduction in the working 
expenses per car-mile, but it is not commensurate 
with the reduction in revenue, being .31d., as com- 
pores with the decrease of .47d. in gross revenue. 

n some cases the fares have been reduced, but the 
main feature seems to be the loss in the long-dis- 
tance traffic. The committee, however, hope that 
the facilities offered by these extra-mural lines will 
meet with a very considerable development of 
traffic in the next year. The following table shows 
some of the general results :— 


Car mileage .. re. ee ‘ 14,008,750 
» per car per poy a3 as 96.78 

Number of. cars opera’ per day per 

mile of single track 44 oe “i 3.36 
Average cars in use per 16-hour day 399.58 
Passengers carried .. sti me 177,179,549 
Average traffic revenue per car-mile_. 11.19d. 
— traffic revenue per mile of single 
Average total revenue per car-mile : 11, 25d. 
Avei working expenses per car-mile 

(excluding donnaidien and perma- 

nent-way renewal). . oe a és 5.21d. 
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Average distance for }d. fare .58 miles 
=e ” rt ” 2.30 ” 
” ” 14d. ” 3.48 ” 
” ” ° ” 4.64 ” 
” ” 24d. ,, 5.80 ,, 
” 5 i ” 6.89 ” 
” ” 3hd. ,, 8.15 ,, 
” ” 4d. ,, 9.09 ,, 
» fare charged per mile .45d. 
an = r passenger. . ig oe 88d. 
»  mumber of passengers per car- 
mile .. > be be 7 ‘m 12.64 
Amount of sinking fund applied in reduc- £ ad. 
tion of debt .. e re = -- 165,882 8 0 
Amount of permanent way renewalfund 136,739 9 7 
Amount of general reserve fund .. x4 21,134 10 8 


Glasgow has always been noted for its half- 
penny fares ; and it is interesting to note that 32 
per cent. of the passengers carried paid a half- 
penny, although they only contributed 18.11 per 
cent. of the traffic receipts. The penny passenger 
—as one would expect—contributes most largely, 
the proportion per 100 of passengers carried being 
60.97, and per 1001. of revenue 68.91. Of three- 
half-penny passengers the percentage in numbers 
was 5.43, and in earnings 9.21. It will thus be seen 
that of passengers paying more than 1$d.—which 
certainly includes all the passengers beyond the city 
limits—there are only 1.55 per cent. of passengers 
carried, the proportion of the revenue being 3.77. 
During the year over 177 million passengers were 
carried, 108 millions of whom paid 1d., while the 
traffic receipts total 653,1991., of which 450,0001. 
were collected in pennies. The committee, after 
consideration, decided against the adoption of the 
principle of season tickets, or of transfer tickets 
from one car to another travelling on a different 
route. It may be interesting to engineers to have 
the apportionment of the expenditure per kilowatt 
hour and per car-mile, as classified in the various 
items, especially as this represents the largest 
system in this country, extending as it does over 
129 miles 7 furlongs of single track. This we give 
in the table in the preceding column. 

Last year, the very large sum paid to the general 
reserve fund was absorbed to other items of expen- 
diture. This year there has been taken from the 
general reserve fund a considerable amount for de- 
terioration of buildings, so that it now stands at 
only 21,1341. The permanent way renewal fund 
now stands at 136,7891., while there has been ap- 
plied in the reduction of debt—-i.e., the sinking 
fund and the interest thereon—155,322/. In arriv- 
ing at the percentage of balances and the amount 
of money borrowed, we have taken the total amount 
of 1,889,3111., as it stood at May 31, 1903. 





CONSULS AND COMMERCE. 

For a good many years past we have had a con- 
siderable amount of criticism of the British con- 
sular system, some of which was, no doubt, one- 
sided and unfair, but which, on the whole, seemed 
to show that our service, in some respects, com- 
pared unfavourably with others, and especially 
with that of the United States. The result of the 
criticism was the appointment by Lord Lansdowne 
of a Committee to inquire into the constitution of 
the service, and to report as to improvements which 
might be made in the conditions of entrance, and 
in the amounts of the salaries. They were specially 
asked to consider whether means could be adopted 
to give consular officers opportunities of increasing 
their practical knowledge of commercial matters, 
and to bring them more into personal contact with 
the commercial community. The Committee have 
issued their report, the chief points of which may 
be briefly noticed. 

Much of the evidence given to the Committee 
indicates that the members of the Consular Service 
are doing good work, and that, considering the 
present conditions of their career, they show a 
creditable spirit of zeal and industry. Amongst 
other duties which make great demands upoa 
their time are the engagement and discharge of 
seamen, the administration of the remainder of 
the Merchant Shipping Act, and generally atten- 
tion to the interests of British subjects who 
require their services. Moreover, the social posi- 
tion which the consular representatives of this 
country are called upon to maintain must not be 
forgotten. Regarding the suggestion which has 
often been made, that the consuls should exert 
themselves more to advance the interests of 


British merchants and manufacturers, the Com- 
mittee remark that evidence has been submitted 
to them tending to show that the most successful 
British traders have no desire to invoke the assist- 
ance of our consuls, and that they consider them- 





selves able to obtain much more useful information 
for their business than the best consuls can supply. 
There remains, nevertheless, they say, a certain 
demand for the commercial intelligence which 
consuls are in a position to afford, and their trade 
reports are undoubtedly of interest and value to 
the commercial community. Considering the com- 
petition to which British trade has been subjected 
during the past thirty years, and the probability of 
the increase of that competition in the future, the 
Committee consider that the interests of British 
trade abroad would be advanced if consuls had a 
business training which would qualify them to for- 
ward and safeguard, and at the same time incline 
them to sympathise with, the interests of British 
merchants. Consular officers must, indeed, have 
the qualifications necessary to enable them to 
discharge efficiently their other consular duties ; 
but the Committee believe the latter qualifications 
to be in no way incompatible with the former. On 
the contrary, they think that a business training of 
a few years will be of material assistance to those 
officers in performing their duties generally. 

At the present time the British Consular Services 
in the Levant, Persia, Siam, China, and Japan are 
recruited by means of open competition under the 
Civil Service Commissioners, the limit of age being 
from 18 to 24. The general consular service, that 
is, for all countries other than those named, is re- 
cruited solely by nominations of the Secretary of 
State for Foreign Affairs, the ages of those appointed 
being anything from 25 to 50, both years inclusive ; 
officers appointed in this way are obliged to show that 
they have a certain fitness for their appointments. 
The Committee are of opinion that the general con- 
sular service as it at present exists offers no attrac- 
tion to capable young men. It is not a properly con- 
stituted or graded public service, and offers no 
definite prospect of promotion to those who enter 
it, for men who are new to the service may be given 
appointments over the heads of others who have 
been there for years before them. Therefore the 
Committee strongly recommend that the present 
system of nomination and age limits for the general 
consular service should be abolished, that admission 
into that service should be by limited competition, 
and that the age of admission should be from 22 
to 27; these limits will enable candidates to com- 
pete who have had both a university and a commercial 
training. At the same time, they think that power 
should be reserved to the Secretary of State to ap- 
point any person, regardless of age limit, to one of 
the higher posts for which special qualifications 
may be required ; but such appointments should be 
rare, as in the Diplomatic Service, and should 
only be made in exceptional circumstances, and 
when they are clearly in the public interest, so 
as to avoid lessening the attractions of the service, 
and blocking the promotion of deserving officers. 

The Committee recognise the advantage of having 
in the service men who have a iadtet knowledge 
of business matters, and they suggest that great 
advantage would result if young men trained in 
commercial houses could be induced to enter the 
Consular Service. Such men would speedily get 
into touch, and would be in sympathy, with the 
commercial community of the place at which they 
were appointed to reside, and would be capable of 
FE He the difficulties with which our mer- 
chants abroad have to contend. They would also 
be qualified to furnish the kind of information 
likely to be of general interest and value to 
the commercial community at home, and with- 
out going so far as to propose that at first can- 
didature for the Consular Service should be con- 
fined to such men, the Committee are of opinion 
that a “ae eae of the nominations for the sug- 
gested limited competition should be given to 
young men who have received a good commercial 
training. The applicants should be required to 
satisfy the Secre of State, before they receive 
nominations, that they have had a liberal educa- 
tion ; that they have had a commercial training of 
four or five years, and that they are in other 
respects, from their previous history, likely to 
be qualified and suitable for the Consular Ser- 
vice. The subjects of examination are such as 
can be studied in good secondary schools, combined 
with those of a special nature which can be taken 
in a commercial or technical college. We would 
imagine that, as a rule, these could be taken in the 
evenings during the period the young men were in 
commercial positions. The commencing salary at 
twenty-four is proposed to be 300l., rising to 
Consuls at 1000/. and Consul-Generals at 1200/1, a 





year, figures which should, in these competitive 
days, be sufficient to attract fairly good men. The 
Committee have been led to the conclusion that 
the system of maintaining unpaid consuls, even in 
many large cities, is a good one. There are 
numerous places of great commercial importance 
where British residents are very few, and British 
commercial interests inconsiderable. In these posts 
unpaid consuls—in some cases foreigners—are doing 
most useful service ; and being almost always busi- 
ness men, furnish excellent reports on commercial 
subjects. 

Should the proposals of the Committee be 
adopted by the Secretary for Foreign Affairs, they 
should lead to a great improvement in the Con- 
sular service, and in the reports issued by it. We 
would suggest that, even with the existing arrange- 
ments, the Foreign Office might issue its reports 
more promptly. In this respect it is far behind 
the American Consular Department, which issues 
elaborate reports on all kinds of subjects, which 
are of great use to commercial men, and that with 
a promptitude which is worthy of imitation. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 29, 1903. 

Business in iron and steel is still conducted ina 
hand-to-mouth way among founders, millmen, machine- 
shops, and engineering plants. The depression in 
prices still prevails. The production of pig iron has 
now reached 403,833 tons per week. The J une produc- 
tion was 1,717,000 tons. The steel market is weaken- 
ing, but more slowly. The railroad companies are 
buying more liberally of steel rails than was expected, 
their recent orders having amounted to about 500,000 
tons for next year’s delivery. Negotiations are pend- 
ing between Canadian railroad builders and German 
makers for large lots of rails. Connellsville coke has 
declined 2 dols. per ton, which is having the effect 
of reducing iron-making. Large quantities of anthra- 
cite and soft coal are being contracted for, buyers 
intending to store fuel and carry large quantities in 
stock in view of possible emergencies. In consequence 
of this, the coal trade is exceptionally active. Quite 
a number of new mines will be producing by Sep- 
tember 1, not only in the West Virginia coalfields, 
but in other States where coal-mining has been 
recently developed on a large scale. The fuel ques- 
tion is becoming quite an interesting one, in view of 
the broadening industrial requirements in localities 
where heretofore only a moderate amount of manufac- 
turing was carried on. 

The demand for bridge iron is quite heavy for July. 
The larger consumers—like the American Bridge Com- 
pany—have indicated the want of a great deal of 
material, though no definite prices have been fixed, 
or will be until later on in the season. The arrange- 
ment they have made is that they will be accommo- 
dated in any event, should there be a great rush for 
material. The termination of several strikes has led 
to heavier shipments and more consumption. The 
bar-mills throughout the country are enjoying a fair 
but not very urgent demand. The sheet-mills are also 
doing very well, though the larger consumers are out 
of the market, having contracted ahead two months 
ago. The International Harvester Company, which is 
a very important consumer of heavy merchant steel of 
several kinds, is now negotiating for large supplies, but 
it is regarded as problematical whether they will risk 
the placing of all their requirements at this time. 
The weakest branch in the industry is bar-iron, and 
the breaking up of the Eastern Association has 
allowed small individual producers to scramble after 
business at concessions. The structural material 
makers are in a position where they are able to stand 
= their spring quotations, and it is not at all prob- 
able that there will be any break in this direction. 
Bessemer pig is quiet, being offered at Pittsburg at 
18.85 dols. ‘The valley furnaces are pretty well sold 
for the third quarter of the year. Open-hearth billets 
are quoted at 29 dols. at makers’ mills, Bessemer billets 
at 28 dols., Bessemer sheet bars at 30 dols., and tin 
bars at 31 dols. The production for the monthof Julyin 
finished material has been continuously restricted by 
the usual summer idleness for repairs. It is the opinion 
of the better informed in the steel industry that the con- 
sumption of material will continue, at least at the same 
rate during the latter half of the year. All sources of 
demand are willing to place orders where concessions 
are to be had, but the unwillingness of most makers of 
finished material to depart from their accustomed quo- 
tations is largely responsible for the hand-to-mouth buy- 
ing that is going on. Quite a number of wire-nail plants 
have shut down, which will allow the manufacturers to 
work off some of the accumulated stock. Alabama No. 2 
iron has been quoted at 13 dols.; but there is an 
expectation that it will decline to 12 dols., though 
there appears to be doubt as to this. At Ohio River 
centres a fair volume of business is being done. Rail 
mills are meeting with a fair demand for light rails, 
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which are selling at 36 dols. Standard sections are 
28 dols., and quite a number of railway companies are 
halting over glacing heavy orders next month. Track 
supplies are in urgent request to carry on track-laying 
that is contracted for between now and October. 








BRITISH TRADE MARKS IN CHINA. 
To THE Eprror OF ENGINEERING. 

Srr,—The Foreign Office has informed me that a tele- 
gram has mn received from His Majesty’s Chargé 
d’Affaires at Peking stating that ratifications of the 
Commercial Treaty of September 5, 1902, between Great 
Britain and China, were exchanged on the 28th ult. By 
Article VII. of the Treaty the Chinese Government 
undertake to afford protection to British trade marks 
against pon Lay: imitation, or colourable imitation 
by Chinese subjects, and further undertake to establish a 
system of registration for foreign trade marks. This will 
be a distinct boon for British traders, as hitherto, owing 
to the omission. from former treaties of any reference to 
trade marks, and for lack of a proper register, great diffi- 
culty has been experienced in obtaining the punishment 
of Chinese traders forging or imitating foreign trade 
marks, Yours faithfully, 

ReemnaLtp W. BarkER. 

British and Foreign Patent and Trade Mark Offices, 

56, Ludgate-hill, London, August 4, 1903. 








SOUTHWARK BRIDGE. 
To THE Eprror oF ENGINEERING. 
Srr,—Can you or one of your correspondents kindly 
inform me where I can find details of a calculation of the 
strength of Southwark Bridge ? 


Yours ely, E, (London) 
. E. ndon). 


DIRECTORY OF TECHNICAL SCHOOLS. 
To THE Eprtror or ENGINEERING. 

Sir,—I am wishful to obtain a list of technical schools 
in Great Britain, but, so far, have not been able to find 
one. Can you say where one is published ? 

Your truly, 
R. BLAKIsTON. 








10, Blackstock-street, Liverpool. 








THE FISCAL QUESTION. 
To THE EpiTorR OF ENGINEERING. 

Srr,—I am glad to see in the columns of your paper for 
July 31 a letter on the fiscal question, looked at from an 
engineering pot of view, and I cannot but hope that the 
subject may be very fully discussed, for, when so many 
important considerations are at stake, it is surely of no 
small moment that the matter should be looked at 
from every ible standpoint, that of the engineer being 
one of the chief. 

There is much in what ‘Freer Trade” says that is 
worthy of attention ; the great difficulty in all such cases 
is, however, to view the matter in a broad and impartial 
spirit, and not, as is so-often the case, from a purely sel- 
fish point of view. The question appears to be, not 
‘*Will this or that more or less important industry be 
benefited by protection?” but ‘‘ Will the whole country 
and the Empire be the better for it?” We are all so apt, 
often without due consideration, to view as right any- 
thing that may bring to us personally some advantage, 
that there is a danger of our losing sight of the b er 
and more important issues. Nothing satisfactory will be 
gained if this broad view be not taken, any more than 
there will be from the foolish use of such ‘‘ weatapie na & % 
phrases as ‘‘ There are.13,000,000 of our workers underfed 
and on the verge of hunger.” 

I remain, Sir, yours, &c., 
London. Sigma. 





To THE EpitoR or ENGINEERING. : 

er Ne cee yn a working man, I can quite appreciate 
the attitude of the ‘‘ Manufacturing Engineer ” who wrote 
the letter under this heading, published in your issue of 
July 31. No doubt he had dined well, and neither his 
glass of wine nor fragrant weed disagreed with him, so 
that he, naturally, would like the best of all possible 
conditions for manufacturers to be maintained. e does 
not mind if engineers are thrown out of work because he 
imports his peor sa machinery, or if the workers in 
steel factories and engine shops are on short time because 
he chooses to take shafting and the like from Germany. 
Of course he plays on the fear of the working-class voter 
with the bogie of dearer corn; but if I and my mates 
are to get more continuous and full time employment, 
we ball be quite able to ap be little extra for our loaf. 
A full load at 64d. is better t 
bread with. ; rer 

Some people do not think that foreign competition is 
serious, but I see in the papers that while the exports 
from Germany to countries beyond the Continent were 
13,000,0007. in 1882, and 34,000,000/. in 1892, they have 
risen to nearly 48,000,000/. in 1901; and from another 
source I find th ; 
to lose 100,000/. in the export of machinery, so as to get 
markets at the expense of the working people in this 


an only having 44d. to buy 


at some manufacturers have been willing | po 


to remember that if living is dearer, the weight will be 
borne by all classes; if the demand for my labour is 
greater, I and my fellows are more likely to gain a 
greater advantage: ‘ 
am, Sir, yours respectfully, 
A Workine Man. 








LAUNCHES AND TRIAL TRIPS. 

THE German cruiser L was launched at the Weser 
yards, Bremen, on July 9, and then received the name 
of Bremen. She is the first of a new series of cruisers of 
3000 tons; the previous cruisers of the fourth class, to 
which she belongs, having a displacement of 2715 tons 
only. Her length ts not quite 361 ft. ; beam, 41 ft. ; and 
draught, 16.4 ft. Her bunkers will hold 800 tons of coal, 
which will be sufticient for a run of 5000 miles at an 
economical rate of s Her maximum rate of speed 
will be 22 knots. She will carry ten 4.13-in. and twelve 
1,45-in. guns, and two 17.7-in. torpedo-tubes. 


The Blackwater, torpedo-boat destroyer, which was 
launched on Saturday, the 25th ult., from the works of 
Messrs. Laird Brothers, Limited, Birkenhead, is the 
fourth of four of the new type of destroyers which this 
firm is building for the Admiralty. These vessels have a 
designed speed of 254 knots under sea-going conditions. 








The Usk, the first of four destroyers of the new type 
being built by Messrs. Yarrow and Co., Poplar, for the 
Admiralty, was launched on Saturday, the 25th ult. 
dimensions of these ts are as follows:—Length, 
225 ft.; beam, 23 ft. 6 in. They are fitted with four- 
cylinder triple-compound engines and four Yarrow small- 
= boilers. The guaranteed speed is 254 knots on a four 
ours’ run. 





On Saturday, the 25th ult., there was launched from: 
essrs. E. Finch and Co., Limited, Bridge! 
Works, Chepstow, a steel caisson for the new No. 9 Dock, ' 
i L , of the following: 
dimensions: — Length, 85 ft.; beam, 23 ft.; depth,’ 
39 ft. 3in., weighing about 350 tons. It immediately left’ 
: ao lmeannamees and Co., Limited, Newcastle-on- 
—_— '| Tyne. 
The Sunderland Shipbuilding Company, Limited,: 


the yard of 
His Majesty’s Chatham Dockyard 


for her destination, a voyage of 550 miles. 


launched, on Saturday, the 25th ult., a steel screw 
steamer, 340 ft. between perpendiculars by 48 ft. extreme 
breadth by 28 ft. 1 in. deep, to carry about 6000 tons 
deadweight. The main engines, by the North-Eastern 
Marine Engineering Company, 
have cylinders 244 in., 40 in., and 65 in. in diameter by 


42 in. stroke, steam being supplied by three large boilers’ 


working at a pressure of 180 Ib. per square inch. The 
steamer was named Sark. 





The steel screw steamer Tjilatjap, built by Sir Raylton' 


Dixon and Co., Limited, Middlesbrough, to the order of 
Messrs. Java-China-Japan Lijn, of Amsterdam, proceeded 
to sea for her official trials on the 25th ult. Her principal 
dimensions are:—362 ft. by 46 ft. 14in. by 29 ft. 6 in. 
moulded, with a deadweight carrying capacity of about 
5100 tons on a light draught of water riple-expansion 
engines have been fitted by Messrs. Richardsons, West- 
garth, and Co., 


plied with steam by three large single-ended boilers, 


working at 180 lb. pressure, built to Dutch Government 
|on August 17, who will receive the members at the Town 


requirements. 





The s.s. Powerful, which has been built to the order 
of Messrs. F. H. Powell and Co., of Liverpool, Man- 
chester, and Bristol, by Messrs, Swan, Hunter, and 
Wigham Richardson, Limited, at their ig: ene Works, 
Newcastle-on-Tyne, was taken to sea on Saturday, the 
25th ult., for her trial trip. The Powerful is a steel 
screw steamer, 280 ft. in length, by 36 ft. beam, with a) 
deadweight carrying capacity of 2100 tons, and is intended 
for the popular coasting service carried on by Messrs. 
F. H. Powell and Co., for so many years from Liverpool 
to London and the South Coast of England. The accom- 


modation for the first-class passengers includes a dining | ( 


saloon on the bridge deck forward with accommodation 
for fifty passengers, and a smoke-room immediately ad- 
joining the dining-saloon. The machinery has been also 
constructed by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, and consists of a set of triple- 
expansion engines having cylinders 21} in., 34 in., and 
56 in. in diameter by 42 in. stroke, steam being generated 
in two large single-ended boilers at a working pressure of 
160 lb. per square inch, 


Messrs. Ropner and Son, Stockton-on-Tees, launched 
on Monday, the 27th ult., from their yard, a steel 
screw steamer of the following dimensions :—Length, 
336 ft. 3 in. ; breadth, 48 ft. ; depth, 24 ft.3 in. The 
steamer has been built to the order of the Pool Steam 
Shipping Company, Limited, West Hartlepool (Messrs. 
R. mer sar Co., managers), and is fitted with the 
builder’s patent trunk deck, having a tier of hold beams, 
in addition to the complete trunk deck. The engines 
will be of the triple-expansion type, supplied by Messrs. 
Blair and Co., Limited, of about 1200 indicated horse- 
wer, steam being supplied by two steel boilers 
15 ft. Gin. by 10 ft. 6 in., at a working pressure of 180 Ib. 
per square inch. The vessel was named Heronspool. 








country. " ° . . 
As pice erst man I am denied free trade by my fellow} __The trial trip of the s.s. Nordstjernen, built by the 
unionists. Aliens are allowed to come and compete with | Elsinore Iron Shipbuilding and Engineering Company, 


me ; foreign manufacturers have reduced the demand for 

my labour. It is very much a question of balancing the 

differences between the value of my labour and the 

slightly increased cost of my living. I am selfish enough 
i 





Elsinore, Denmark, to the order of the Steam Navigation 
Company “Norden,” of Copenhagen, took place in the 
Sound on the Ist inst., and was considered satisfactory. 
The vessel is built of steel to the highest class of British 


The} 
| Woodcock and Woodlark of the Royal ye 


Limited, Sunderland, ; 


Limited Hartlepool, having cylinders, 
23 in., 37 in., and 64 in. in diameter by 42 in. stroke, sup-. 





Ig! 
Lloyd’s special survey, and her dimensions are :—290 ft. 
by 42 ft. 6 in. by 20 ft. 74 in. depth of hold. The engines 


are of the triple-expansion type, with surface condenser, 
indicating 1000 horse-power. ring the trial trip an 
average speed of about 10} knots was attained. 





_ Le Yacht states that the Russian battleship Csarevitch 
in her recent trials at La Seyne made a maximum speed 
of 18.47 knots, the average for six runs over the measured 
mile being 18.25 knots. 'Thenumber of revolutions of her 
engines per minute was 97. Later, with the same number 
of revolutions, she maintained the speed of 18.47 knots 
during a 12 hours’ run, Her engines developed 15,800 
horse-power only, their full capacity being 16,700 horse- 

wer. The contract rate of 5 was 18 knots. The 

sarevitch displaces 13,100 tons. The Petit Var states 
that in her final trials on July 28, the Csarevitch, in a 
12 hours’ run, made at first 18.78 knots, and finished up at 
a speed of over 19 knots, thus surpassing all existing 
battleships in speed and endurance. 

A light draught river gunboat, which has just been 
constructed by Messrs. John I. Thornycroft and Co., 
Limited, of Chiswick, for the Japanese Government, has 
just made a successful official trial. The mean speed on 
the three hours’ trial was 13.29 knots, and the mean of 
six runs on the measured mile was 13.373 knots. The load 


{ Sy ag on the trial was 30 tons, and the draught of water 
| 2 ft. 


The builders’ guarantee was 13 knots. The length 
of the boat is 145 ft., and the breadth is 24 ft. The boat 
is built in buoyant sections, and is armed with two 
6-pounder guns and four Maxims. She resembles the 
and _ the 
Argus and Vigilante of the French Navy, all of which 
were built by*the same company. e engines are com- 
pound surface condensing, and the boiler is of the Thorny- 
croft water-tube type. ‘The propellers are Thornycroft 
patent screw turbine. 








PrRSONAL.—Messrs. Chambers, Scott, and Co., of the 
Dalziel Engineering Works, Motherwell, announce that 
they have taken into partnershi r, John Chambers, 
Wh. Sc., late chief engineering draughtsman to Messrs. 





BELGIAN METALLURGY.—The total production of pig 
in Belgium in the first half of this year was 612,190 tons, 
as compared with 509,790 tons in the corresponding period 
of 1902, showing an increase of 102,400 tons. The total 
of 612,190 tons, representing the production of pig in 
Belgium in the first half of this year, was made up as 
follows :—Casting pig, 51,220 tons ; refining pig, 128,620 
tons; and pig for steel, 432,350 tons. The at increase 
occurred in pig for steel. The production of finished iron 
in Belgium to June 30 of this year was 209,560 tons, as com- 
pared with 189,370 tons in the corresponding period of 
1902. The production of open-hearth steel in the first half of 
this year was 477,580 tons, as com with 363, 445 tons ; 
and of finished steel, 473,200 tons, as compared with 
358,170 tons. ey steel production has, accordingly, 
been making decided progress this year. 


Tue Junior INsTITUTION OF ENGINEERS.—The summer 
meeting of this Institution, of which Colonel E. Raban, 
C.B., Director of Works of the Navy, is president, is to 
be held at Sheffield. The cg: ge ill be opened by 
the Lord Mayer, the Right Hon. J. Wycliffe Wilson, J.P., 





Hall. Messrs. Davy Brothers’ works will then be visited, 
and afterwards those of Messrs. Hadfield’s Steel Foundry 
Company at Tinsley. On —" there will be an ex- 
cursion to Haddon’ Hall and Chatsworth. Messrs. 
Charles Cammell and Co.’s works will be visited on 
Wednesday morning, and ‘in the afternoon Messrs. J. 
Dixon and Sons’ works. Thursday will be occupied by an 
excursion to Castleton ; and on Friday are to be seen the 
Toledo Steel Works of Messrs. J. H. Andrew and Co., 
and the Suffolk Works of Messrs. T. Turner and Sons. 
The summer dinner takes place in the evening at the 
Royal Victoria Hotel, Sheffield. Mr. Ernest Kin 
Messrs. Mellowes and Co.), Corporation-street, Sheffield, 
is acting as honorary local secretary. The programme 
includes various hospitable invitations arran for the 
entertainment of the members during the week. 





Tue NortH Wates Power AND TracTION CoMPANy, 
Limitep.—A bie age is now being promoted with. the 
object of aera | electricity at a low cost by means of 
water-power from the lakes on Snowdon and in the neigh- 
bourhood of Conway. The current will be supplied to a 
short railway and to certain towns in the district of 
Snowdon, to local quarry owners, and in bulk to more dis- 
tant consumers. The authorised capital of the company 
will be 270,000/., with borrowing powers. It is the inten- 
tion of the company to tap e Llydaw, which lies on 
the eastern slope of Snowdon, at an elevation of 1416 ft. 
above sea level. This lakeis just over a mile long, and 
averages about one-sixth of a mile wide. This is equal to an 
area of about 5} million square feet. It collécts the rain- 
fall from an area of about 47 million square feet, and the 
average rainfall on this area is estimated at about 170 in, 
perannum. It is pro to build a dam 150 ft. long 
across a portion of the lake, and thereby raise the water 
20 ft. e lake can be tapped 30 ft. below its present 
level, or 50 ft. below the proposed level, which is estimated 
to be equivalent to a storage of at least 250 ion cubie 
feet. e site for the genereting station will be ata point 
1200 ft. below the lake, with which it will be connected 
by steel pipes. With this head the impounded water is 
estimated to be sufficient to provide 6000 horse-power for 
90 working days, independent of any rainfall and perma- 
nent streams during thot time. 
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MISCELLANEA. 


Tue United States Bureau of Labour has opened an 
inquiry into the restrictions of output in industrial under- 
takings due to the action of either employers or em- 
ployed. The report promises to be exceptionally com- 
plete, and its publication will be awaited with interest. 


The Council of the Institution of Electrical Engineers 
has now, with the approval of the Physical Society, 
undertaken the publication of ‘‘ Science Abstracts” as an 
Institution publication. In connection with this work, 
Mr. Louis H. Walter, M.A., A.M.I.E.E., has been 
appointed editorial assistant to the secretary, and will 
take up his duties in the autumn. 

In a recent issue of the Genie Civil we find a report of 
the proceedings of the recent Congress of Automobilism 
at Paris. In a paper dealing with the petrol engine, 
M. Gaillardet gave about 70 Ib. per square inch 
as the best compression, and from 114 ft. to 14} ft. 
per second as the best piston speed. M. Pozzy, in 
a paper on springs for the vehicles, recommended 
for the front axles of light vehicles, springs deflecting 
from .43 in. to .49 in. per hundredweight, whilst the 
back springs should deflect from .49 in. to .59 in. under 
the same load. For heavy vehicles the front springs should 
deflect .39 in. to .43 in. per hundredweight, and the back 
ones .45 in. to .55 in. For motor goods wagons, he re- 
commended springs deflecting from .19 in. to .24 in. per 
hundredweight at both front and back. M. Auscher sug- 
gested the adoption of standard dimensions for the chdssis 
of motor cars, the figuressuggested — m. by 0.80 m. 
(5.9 ft. by 2.62 ft.) for voiturettes, 1.90 m. to 2.0 m. by 
.80 m. (6.23 ft. to 6.36 ft. by 2.62 ft.) for light cars ; whilst 
for larger cars carrying four to five persons the standard 
he suggests might be 2.10 m. to 2.20 m. by .85 m. 
(6.89 ft. to 7.22 ft. by 2.79 ft.). 


The railway line between Fribou 
Neuchatel, Switzerland, has recent. 
from a steam toan electric road. The distance is 14 miles, 
and the difference in level of the termini is 640 ft. There 
are, however, a large number of heavy gradients, the 
maximum being 3 per cent., whilst another of 2 per cent. 
is 2.3 miles in length. Steam working had, therefore, 
proved very expensive, and as ample water power 
was available, it was decided to work the traffic 
by electrical means. The continuous current supplied 
r Miser a third rail has been adopted, though the power 
is obtained in the first place from an 8000-volt three-phase 
station belonging to the Canton of Fribourg. This high- 
tension three-phase current is converted into continuous 
current at 800 volts by means of synchronous motors 
driving direct-current generators. The daily traffic over 
the line is at present 10 trains each way daily. These 
weigh 70 tons each, and the maximum power needed on the 
heaviest gradients is 240 horse-power. The trains con- 
sist usually of one motor-car drawing one six-wheel 
trailer and three four-wheel trailers. The speed up the 
3 per cent. gradients is 144 miles per hour, and on the 
level is 22 miles per hour. 

During the last Parliamentary session the French 
Senate passed a Bill authorising an expenditure of 
250,000,000 francs upon a scheme for the improvement 
and completion of the system of internal waterways in 
France. The most important of the new channels to be 
dug is the Canal du Nord. It will follow the course of, 
and supplement, the old Canal de Saint Quentin. This 
narrow waterway, commenced in the reign.of Louis XV., 
and completed by Napoleon, is the only direct communi- 
cation by water between the important coalfields of the 
North and Paris, and the eastern and central districts of 
France. A writer in the Petit Journal states that it is 
with great difficulty, and only by working the locks con- 
tinuously throughout the 24 hours, that 5,000,000 tons of 
coal a year can passed through. A slight accident 
occurring in the narrow channel is sufficient to dislocate 
the traffic and cause great delay and loss. The new canal 
will be provided with modern appliances to insure 
rapidity of transit. The locks will be worked automati- 
cally by electricity, and the same power will be used in 
towing the Another part of the scheme provides 
for the completion of the Canal de Dreng: which will 
form the connecting link with La Villette, the industrial 

tof Paris. At present the canal terminates at a point 
2 kilometres from the capital. The existing accommo- 
dation at La Villette will be greatly improved. Two 
fair-sized docks will be constructed upon ground rendered 
available by the demolition of the fortifications. The 
municipality of Paris will share with the Government the 
cost of extending the canal, and has also undertaken to 
widen the existing portion so as to allow the free passage 
of the coal boats from the North. 


and Morat, near 
been converted 








Miptanp Wacon Company.—The accounts of the 
Midland Railway Carriage and Wagon Company, 
Limited, for the year ending June, 30, 1903, show a gross 
profit for the twelve months of 37,801/., increased to 
42,807. by the addition of the balance brought forward 
from 1901-2. The dividend upon the ordinary shares for 
1902-3 is proposed to be at the rate of 74 per cent. per 
annum, with a bonus of 10s. per share. It is also pro- 

to carry 10,0007. to the reserve fund, which is in- 
creased in consequence to 74,5707. The reserve fund is 
invested to the extent of about one-half in outside secu- 
rities ; the balance is employed in the company’s busi- 
ness. The company has entered upon the fiftieth year of 
its existence. 


MancuesTeR Sup Canat.—The report of this com- 
pany for the half-year ending June 30, states that the 
expenditure on capital account during that period 


amounted to 35,482/., but sales of land and plant pro- 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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_ In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 





Tin plates are per box of I.C. cokes. 


duced 66,5897. The total expenditure on capital account 
now amounts to 15,199,101. The Ship Canal revenue 
receipts for the past half-year amounted to 189,422/., and 
the expenditure to 113,446/., leaving a credit ce of 
75,9761. The profits of the Bridgewater department were 
12,5552. The balance carried to net revenue account 
was, therefore, 88,531/., to which was added 1866/. for 
bankers’ and general interest, making a total profit on 
the half-year’s working of 90,3977. After meeting prior 
charges, there is a balance of 41,560., of which 11,5000. 
has been placed to a reserve fund in view of pending liti- 
gation with the Warrington Corporation and ers and 
the Salt Union, while 30,000/. has been paid to the 
Corporation of Manchester on account of interest due on 
the debentures which they hold. The weight of toll- 
paying merchandise which passed through the Ship Canal 








in the past six months was 1,835,800 tons, against 1,590,363 
tons in the corresponding period of last year. The result 
of the half year’s working of the Ship Canal department 
was an increase of 22,819/. in the receipts, of 7314/. in the 
expenditure, and of 15,506/. in the profit. The export of 
coal, stimulated by an exceptional demand from the 
United States, accounted for 122,271 tons of the total 
increase of 237,810 tons in the weight of seaborne traffic. 
The report adds that a proposal is now under considera- 
tion by the Corporation of Manchester for a_rearrange- 
ment of the financial relations between the Corporation 
and the company, and for the vision of additional 
nes for deepening the Ship Canal and carrying out 
other works. The deepening of the approach channel 
st the locks at Eastham been practically com- 


pleted, 
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2 i ds a KAISER WILHELM II.” 
(Continued from page 145.) 


WE turn now to the less attractive but even more 
important part of the work—the structural details. | 


On our two-page plate we reproduce sections show- | 


ing the scantlings adopted at the principal parts of | 
the. hull. These sectional drawings are, for the | 
most part, self-explanatory. Attention may be, 
directed to one or two interesting features indicated | 
by these sections. It will be noted from Fig. 32) 
that a partial bulkhead has been constructed in the | 
‘tween decks, to prevent racking when the vessel | 
rolls. This addition to strength will prevent the | 
sheer-strake working loose, owing to strains when 
the vessel is not upright, a result which is probally 
more frequent than is always realised. It may be 
noted that a strong I girder has been worked near to* 
the coamings of large hatches, as shown in several 
of the sections, so as to add stiffness and strength, 
and to resist the tendency to tearing of the 
plates at the corners of the hatches. The gangway 
between the two engine casings (Fig. 35) has been 
worked as a strong girder into the strength of the 
ship. The splaying out of the pillar between the 
boilers (Fig. 32) is also interesting, as it affords satis- 
factory strength without blocking the passage. The 
boiler seating is unusual. The ordinary practice is to 
carry the solid girder right across the boiler-room, 





| sions are to be:—Depth, 0.7 metre: width, 1250 milli- 
metres ; here they shall lie between frames 214 to 216 
and from 226 to 228, and extend from margin plate to 


| margin plate. 


_ Space for taking 250 cubic metres (tons) of fresh water 
is to be provided underneath the boilers. ‘ 

_The two compartments of the double bottom, imme- 
diately aft of the engine-room bulkhead, and the one com- 
partment forward, are to store drinking water. The tanks 
are to be supplied with the required number of air and 
sounding pipes, which are to be taken to the spre deck. 
None of the air-pipes are to be carried through the sides 
of the ship. 

Outside the boiler and engine-rooms, up to about 350 
millimetres above the floor-plates, the bottom is to be 
covered with a 65-millimetre planking of pitch-pine and 
ceiled and caulked at the upper edge. Over the lateral 
recesses, and above the double bottom, this ceiling is to 
be made in the shape of portable hatches distinctly 
marked and provided with ring bolts. On the double- 
bottom tanks the ceiling is to rest on wooden bearers, 
spaced at frame distances ; the fixing bolts of these 
bearers must not extend through the tank top. In the 
bunkers, the ceiling should be 75 millimetres in thickness ; 
under the coal shoots it is to be doubled, with 50 milli- 
metres pitch-pine. Above this ceiling, and up to the 
lower deck, there is to be provided convex cope-iron tween 
ceilings of 75 millimetres (3 in.), 250 millimetres apart, in 
the upper ’tween decks portable wood ceilings in cleats, 
170 ce 50 millimetres, ses 170 millimetres apart, sup- 
ported at every third frame. Strong wooden battens of 
60 millimetres have to be attached to the sharp-edged 
vertical bulkhead stiffeners. In the cabins the ceilings 
are to consist of pine, 19 millimetres in thickness, Under- 
neath the port-holes the ceiling must be portable. 
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but in this case each seat is built up independently 
on the double-bottom structure. The shell riveting 
is illustrated by Figs. 43 to 45, above. 

The following quotations from the specification 
of the hull as carried out deal with structural 
details and points of general interest. We give 
these extracts in the order in which they appear in 
the complete specification. 


Drawings.—On handing over the ship, the following 
drawings have to be eapitied, complete and correct, in one 
set of linen tracings and one set of helio prints :— 
Sheer draught ; longitudinal section indicating volume of 
all the rooms measured down to lower edge of beams and 
inside ceiling, exclusive of everything built in ; sail plan, 
midship section, cross-sections through all engine and 
boiler-rooms ; plans of all the decks, of the pipe system, 
for steam and water, of the electric installation ; displace- 
ment scales for salt and fresh water ; curves of centre of 
buoyancy. and water lines ; of areas of frames and water 
lines, atid of transverse and longitudinal metacentres, as 
well as trimming moments for a sufficient number of im- 
mersions, and curves of stability. ‘ 

The Stability of the ship must be such that when empty, 
and with boilers empty, she shall in no case have a negative 
metacentric height. : 

The Stem is to be made of cast steel in its lower por- 
tion, of best scrap iron in its upper portion; the stern- | 
post is to be all cast steel. The stern-post is further to be | 
protected against corrosion by zinc plates of 15 milli- 
metres. All angles must project by at least 5 millimetres 
above the cement and wood, so that they may be caulked | 
at any moment. | 

The Double Bottom must extend from the after tunnel | 
recess bulkhead to the collision bulkhead in 11 divisions, | 
upon longitudinal frames, with inner bottom ascending | 
towards the bilge ; all details to be according to the rules | 
of the Germanischer Lloyd. The central longitudinal | 
girder is to be made water-tight, except in the two end | 
compartments. 

Two wells are to be provided in the engine-room. They 
must reach from board to board, from frame 56 to 58, and 
from frame 79 to 81. In the four boiler-rooms these wells 
are to have the following dimensions: Length, about 
10 metres; width, 1.52 metres; depth, 0.7 metre ; these 
parts shall lie between frames 110 to 112, 124 to 126, 163 to 
164, and 184 to 186. In the two fore-stokeholds the dimen- 








The Frame distance from frame 0 to 253 is 760 milli- 
metres (30 in.), and from frame 253 to stem 600 milli- 
metres.. Every frame from number 0 to 13, and every 
other frame from number 13 to 28 is to be double, the 
double frames extending up to the main deck. 

The Deck Beams of the sun and promenade decks shall 
consist of bulb 7] beams at every other frame. 

The beams of the lower promenade deck and the upper 
deck are to be of T shape, fixed under the capstans to 
every frame, and elsewhere to every other frame. 

The beams of the upper deck are to be bulb T beams, 
fixed to every frame; only within the range of the 
first-class saloons they are to be attached to every other 
frame only. The beams of the main, lower, und orlop 
decks, as well as the forecastle deck, are to be E beams, 
fixed toevery frame. The beams of the upper, main, lower, 
and orlop decks are to be strengthened by three longi- 
tudinal bulb T girders. 

Coamings, 230 millimetres in height, are to be placed 
round all the closets, lavatories, bath-rooms, and sculleries. 
The s between the coamings and the outer skin is 
to be filled with cement and porous (tufa) stones. 

Before departing from the subject of the frames, 
&c., we may give the following dimensions in con- 
nection with the cross-sections published on our 
two-page plate :— 

Frames in the Cellular Double Bott Pe 

1. Where floors are fitted, L 100 by 100 by 14.5 milli- 
metres for three-fifths length, 12.5 at ends. 

2. Where floors are not fitted, E 220 by 12 by 95 by 17 
for three-fifths length, E 200 by 11 by 90 by 17 at ends. 

3. At water-tight frames, L 100 by 100 by 12 double. 

Reverse Frames in Double Bottom. 

1. Where floors are fitted, replaced by flanges wherever 
possible, else L 90 by 90 by 13.5 millimetres over three- 
fifths length, 12.5 near ends, intercostal. ve 

2. Where floors are not fitted, L 110 by 110 by 11.5 milli- 
metres continuous. 

3. In engine-rooms, |, 120 by 100 by 15, double at each 
frame. 

4. Underneath boiler seats, L 120 by 100 by 14.5 
double (47 in. x 4in. x .58 in.). 

Floors in Double Bottom. 

1. In engine-rooms, 14 at each frame, intercostal. 

2. In boiler-rooms, 14 at every other frame, intercostal. 

3. Elsewhere, 13 at every frame, intercostal. 





7 | with iron sliding doors if 


4. Bracket-plates in double bottom. 
_All the frames where no floors are fitted are to be pro- 
vided with bracket-plates, according to drawing, 
Frames Above the Double Bottom. 
_ 1. From frame 56 to 206 E 220 by 12 by 95 by 17, reach- 
ing up to lower pone deck. The inner flange is to 
be cut off at each frame below up to plate stringers, above 
300 millimetres over upper deck. 

2. Aft of frame 55, and forward of frame 206, L 200 by 
90 by 14.5; forward of frame, 246 = 12, as far as lower 
promenade deck, respectively forecastle head, from frame 
0 to 13 double at each frame, from frame 13 to 25 double 
at every other frame up to upper deck. 

3. At watertight bulkheads. L 100 by 100 by 12, double. 

4, At web frames, L 100 by 100 by 14 millimetres, single. 

5. As prolongation of web frames, L 200 by 90 by 14; 
overlapping web frame by 600 millimetres, and extend- 
ing up to lower promenade deck. 


Reverse Frames Above the Double Bottom. 

1, At the L frames, L 110 by 110 by 14.5; forward of 
frame 252 = 12, extending 300 millimetres above upper 
deck ; underneath forecastle alternately up to forecastle 
head, and 300 millimetres above upper deck. 

2. At web frames, L 110 by 110 by 14, double. 


» Web Frames. 

1. In engine-rooms, at every other frame, alternately 
up to yan and to lower deck; below lower deck, 750 
by 15; above lower deck, 600 by 14 millimetres. 

2. In boiler-rooms, at every third frame up to main 
deck, 600 by 14. 

3. In cross-bunkers, at every third frame up to orlop 
deck, 600 by 14. 

Sie, po at every eighth frame up ‘to orlop deck, 

5. Creo: from upper deck and in the saloon web 
frames and partial bulkheads made of 8-millimetre steel 
plates shall be provided at suitable distances to resist 


racking. 
Stem, Keelpost, and Rudder. 
Stem, 350 by 100; at the top, 350 by 75 millimetres. 


We continue our quotations from the specifi- 
cation :— 


The Shell must be made of as long plates as possible, 
which should not be much shorter near the ship’s ends. 
Within the range of the anchors the skin must be as 
strong as amidships, and be doubled on the inside strakes. 
The butts of the shell pes. with the exception of the 
three upper strakes and the two bilge strakes, are to over- 
lap and to be riveted with intorbal butt straps over half 
the ship’s length amidship; all the butts and all the 
ae edges above and below the water-line must be 
planed. 

The Rudder.—The frame is to be made of best cast 
steel, and the rudder must be constructed to be entirely 
under water, together with the main steering gear. The 
auxiliary steering gear is to be placed on the promenade 
deck abaft the second-class smoking-room. The eyes are 
to be cast to the keel-post, and‘to be fitted with white 
metal lining. The metal bushing in the rudder stuffing- 
box, which serves also as a guide, must have a minimum 
thickness of 25 millimetres. The space available for 
packing shall be 150 millimetres. 

The rudder plate is 30 millimetres in thickness. 

The rudder is to rest in its foot-step only; between 
the eyes and the gudgeons there must be a clearance of 
at least 25 millimetres (lin.). The general construction, 
size, and shape must conform to the rules of the 
Germanischer Lloyd. Above, the rudder-shaft is to be 
extended up to the poop deck, where the quadrant for 
the spare steering gear, and the brake, are to laced. 
The Forecastle is to be fitted with two breakwaters, 
stiffened by strong knée-plates, the forward breakwater 
being 750 millimetres, the after bréakwater 650 milli- 
metres in height. The iron bulkheads underneath the 
forecastle are to be constructed with coamings 10 milli- 
metres in thickness; the other plates are to be 6 milli- 
metres in thickness, overlapping and strengthened by 
ange irons. The doors are to be of teak or iron. 

a pen a lower promenade deck is to be 
spensal y stiffened at the corners of the deck-houses, and 
the forward bulkheads are to be extra strong. The longi- 
tudinal bulkheads of the passages shall consist partly of 
iron with 10-millimetre coamings, partly of pine with teak 
corners. The fore end shall form a bulkhead extending 
from side to side, with windows of 355 millimetres. The 
angle attaching forward bulkheads to the decks is to be 
130 by 130 by 14 millimetres, and to be doubly riveted on 
both sides. 

Deck-houses to be made’ on the upper and lower pro- 
menade decks, of iron with coamings of 10 millimetres, 
the other bulkheads, 6 to 8 millimetres, according to 
plans, well stiffened with angle-irons. All the doors of 
the deck-houses are to be in a aga and to be fitted 
uired, 

. Water-tight Bulkheads.—There are to be eighteen water- 
tight bulkheads, of which sixteen extend to the upper 
deck and two to the lowerdeck. There should be as few 
doors through the bulkheads as possible. In the engine- 
room there will be a longitudinal bulkhead, reaching to 
the upper deck, with a water-tight door movable from 
that deck. The bulkheads must be tested by water jets 
before the bi are cemented. The lower deck in the 
after peak, which is to take the water ballast, must be 
water - tight throughout and provided with manhole 
covers. The water-tight doors should not be too large 
the doors of the upper deck are to be fitted with metal 
hinges, brass key noses, and handles to be operated 
from both sides; a must also be made for folding 
the open doors. The doors are to be locked by padlocks, 

The doors of the engine and boiler-rooms must be 
vertical sliding doors of wrought iron, not too large, and 
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to be operated also by dropping from below, and by 
screwing down from the upper deck. 

The Coal Bunkers, with a capacity of at least 5000 
tons, of 1.27 cubic metres, shall consist of cross and side 
bunkers extending up to the main deck. Where-not 
constructed as watertight bulkheads, the bulkheads are 
formed of plates of 8 millimetres, with angles of 115 by 
75 by 10 millimetres, spaced 700 millimetres. Tunnels, 
about 1000 millimetres wide (39.3 in.) and 1800 millimetres 
(71 in.) high, are carried through the cross-bunkers, and 
closed at both ends by vertical, movable watertight doors. 
Provision must be made to prevent the coal from press- 
ing against the watertight doors. The rail tracks and 
four coal trucks have also to be supplied. 

Coaling.— There must be, on the main and lower decks, 
on each side at least 16 coal ports, 610 millimetres internal 
width ; the decks and shell-plating have to be strengthened 
at those places. They are to closed by lids which 
turn about their upper edge, with 19-millimetre bolts. 
The holes in the hinges are to be oval, and the bolt holes 
to lie within the coal ports, lest dust enter into the ship. 
One of these holes has to be fitted with a pressure screw. 
The scuttles are to be packed with rubber; frames for 
protecting the rubber have to be furnished. 

Shaft Tunnels are to be spacious, riveted watertight, 
and to be provided with two watertight doors at the 
fore-end. The stiffening angles are placed within the 
tunnels. Two watertight ventilating shafts at the after 
ends serve also as emergency exits. The tunnel bottoms 
are to be cemented, and the tunnels tested under a water 
column corresponding to the deep load-line. 

Engine and Boiler Casings. «The boiler casings, in their 
vertical portions, are to have double iron bulkheads, 75 
millimetres apart, packed with tufa stone. The internal 
casing has a width of 6400 millimetres, exclusive of the 
insulation ; the width of the lateral light shafts is to be 
450 millimetres. In the lower more exposed portions the 
bulkheads are to be from 75 to 150 millimetres apart, and 
insulated with tufa stone. 

Decks.—The lower promenade, upper, main, lower, and 
orlop decks are all to be entirely of steel, and to be 
strengthened at the ends of the houses. The deck planks 
must be cut before the ship stands in frames; 125 by 
75 millimetre planks of teak are to be placed on the fore- 
castle deck, captain’s bridge, and on the free part of 
the upper deck ; 100 by 75 millimetre planks of teak on 
the ceo parts of the upper and lower promenade 
decks ; 125 by 75 millimetre planks of Oregon pine on 
covered parts of the lower pronienade, upper, main, 
and lower decks (except in third-class passenger rooms 
and stores), and on all the deck-houses; Oregon pine 
planks, of 125 by 65 millimetre, on main and lower decks 
within third-class passenger rooms ; pitch pine, of 150 by 
75-millimetre, in store-rooms. The waterways at hatches, 
houses, passages, &c., are to be 12 millimetres thicker than 
the deck planks. Underneath the wooden deck, the steel 
deck is to be painted with tar and strewn with cement 
while wet. The passages and vestibules at the main com- 
panion of the first-class cabins on the upper and on the 
two promenade decks, as well as the first-class smoking- 
room, are to be laid with rubber tiles, placed on the 
wood ; the wooden deck is in such spots to be diminished 
by 4 in. 

{ ne Captain’s Bridge is to be built similarly to that of 
the Kaiser Wilhelm der Grosse. There is to be a strong 
iron bulwark, and the deck above the deck-houses must 
have stanchions, with a teak railing of 150 by 50 milli- 
metres. These stanchions, as well as those for the sun 
sail, are to be of brass, where they come within 2.5 
metres of the com ; 

The Light Towers underneath the captain’s bridge are 
to be accessible through doors from the deck, and to have 
a diameter of 2000 millimetres... The bulkheads are to be 
perforated in the upper portion by ventilating-holes, 25 
millimetres in diatieter. The lights are to be arranged 
both for electric and oil illumination. 

Bulwarks on the upper deck and lower promenade deck 
are to be 1350 millimetres in height, stiffened by bulb 
iron 1850 millimetres apart. 

Pumps.—All the water-tight compartments above the 
double bottom are to be pumped by the engine bilge- 
pumps; the fore-peak alone is to be provided with a 

ulsometer. The suction and pressure pipes are to be of 
ead, the suction ends and strainers are also to be of 
strong lead with lid covers, with hinges of brass. The 
pulsometer is to eject the water directly through the sides 
of the ship. . 

On the upper deck there are to be two Stone’s navy 
— of most modern type, No. 2, size B, to be worked 
»y hand or steam from the nearest windlass ; these pum 
are to take the water up from the sea, and the sea cocks 
are to be always in accessible positions. The pump barrels 
are to be extended to the main deck, so that the suction 
head shall amount to 6 metres maximum when the ship is 
light. The suction pipes of these pumps are to be of 
copper 80 millimetres internal diameter, 4 millimetres 
thickness. The one Navy puip)is to be joined to the 
wash-deck pipes on the upper de:k, and there are to be sup- 
plied for these pumps 100 metres of best leather hose and 
100 metres of hemp hose in lengths of 10 metres with 
Storz patent couplings of 57 millimetres internal diameter, 
with two leather and four brass nozzles. The connections 
must all be uniform, and fitted for Storz couplings with 
requisite covers. 

There is also to be furnished a small portable force 

ump, with 12 metres of best suction pipe, also to be 

ted: for the Storz coupling. 

On each side of the promenade deck there must be a 
galvanised iron pipe, 70 millimetres in internal diameter 
and 9 millimetres thickness, for wash-deck purposes and 
fire extinction. Ten valves, with leather packing, are 
to be provided, and the hose connections to be ex- 
tended as far as the railing. The same pipes are to be 





r and the poop decks. Air-vessels 


fitted on the up 
in the engine-room at the level of the 


are to be provid: 
upper deck. 

1 the galvanised pipes for salt water must have a 
thickness of 8 or 9 millimetres. g 

Hose connections for cleaning and fire pipes are also 
to be provided on the sun, upper, and lower decks, on both 
sides of the engine and ‘boiler-room casings, all fitted for 
the Storz coupling. het : 

Steam pipes, 38 millimetres in internal width, of gal- 
vanised iron, with brass cut-off valves, &c., are further 
provided for all rooms, inclusive of the bunkers, in 
accordance with. the fire-prevention regulations of the 
United States. 

Anchor, Chains, and Hawsers.—These are to be as 
follows :— 

3 bow anchors, Hall, stockless, 6500 kilogrammes each. 

1 stern anchor, Hall, with stock, 2700 kil mmes. _ 

1 warp anchor, Trotman, with stock, 1350 kilo- 
grammes. 

600 metres of chain cable, 82 millimetres in diameter. | 

150 metres of stern-anchor chain, 50 millimetres in 
diameter. Nes 

240 metres of steel hawser, 200 millimetres in circum- 
ference. Pingee 
; 240 metres of steel hawser, 152 millimetres in circum- 
e 


rence, 
240 metres of hemp hawser 203 millimetres in circum- 
ference. 

Winches. — There are to be four horizontal steam 
winches with helical gearing, cylinders 178 - millimetre 
diameter and 300-millimetre stroke, with rope drums 
of 500-millimetres diameter and large capstan heads ; 
further two winches, same but without barrels, placed 
on the sun deck and serving also as boat winches. 
With a steam pressure of 7 atmospheres in the cylinder, 
the former four winches shall lift at least 3 tons, the 
latter two 14 tons. Two of these steam winches to be fitted 
for driving the Stones pumps. Copper steam pipes of 
3.5 millimetres metal to be used. ne steam for all the 
auxiliary machinery passes through an Auld reduction 
valve for the reduction of the pressure to 8 kilogrammes. 

Steam Pipes.—All steam pipes for the auxiliary machi- 
nery and heating to be seamless-drawn copper tubes. The 
thicknesses and internal diameter are as follows :— 


mm. mm. 
Internal diameter from 81 to 100, thickness 5 
= . 51 to 80, > 3.5, .4 
ss a 31 to 50, a 3.0 
& cs 21to 30, = 2.5 
* i ll to 20, a 2.0 
- a up to 10, x 1.5 


All junctions, flanges, and screw joints must be sol- 
dered hard, no tin solder nor screwed flanges shall be 
permitted. The strength of the flanges is— 


For pipes of less than 20 mm. internal diameter, 13 mm. 
~ : 


” ” ” ’ 6 ” 


80 ” ” 20 ” 
” ” 120 ” 9 * 24 ” 


The flanges must be round and smooth on their inner 
faces and to be tightened with copper ring packings and 
strong bolts. The thicknesses of return pipes may be 25 per 
cent. less ; this does not apply to heating-pipes, however. 
All the pipes must be accessible throughout, and not 
screwed on to iron bulkheads, but carried through them 
in bulkhead stuffing - boxes. When passing through 
wooden decks, metal open with angle framing and 
cement packing have to be employed. 

Ventilation.—All the ventilators are to be worked by 
steam or electricity. Each compartment for ’tween-deck 
passengers must have two tubes, 450 millimetres in dia- 
meter, of galvanised iron; each cargo-hold is to be 
similarly fitted. In the latter case the tubes are to be 
carried down, with diameters of 230 millimetres, in tele- 
scope fashion. Galleys, baking- rooms, and provision 
compartments must have tubes of 300 or 400 millimetres 
diameter, and artificial ventilation. The boiler and 
engine - rooms to have from two to four large tubes, 
the bunkers two each; the lower edges of the cowls are 
to be above the deckhouses on the sun-deck, the cowls 
of all the other ventilators to be above the boats on the 
sun-decks. The ventilator cowls are to be interchange- 
able as far as possible. There are to be about 120 side 
windows in the ship’s side, Utley’s patent, and also four 
wind-bags. 

The Slaughter- House on the main deck is to be built with 
iron bulkheads ; the floor is to be covered with tiles, and 
there are to be gutters 65 millimetres in width. It will 
contain among other things a ey for sea-water, fed 
from the closet-tank. Next to the house there will be a 
cold-chamber, with brine cooling, with well-insulated 
walls and floor ; tiles must be laid on the latter and 
thick glass plates on the walls, also a gutter of the width 
mentioned. 

The Steam Galley for third-class passengers is to be 
situated on the upper deck. The bulkheads and doors 
are to be of iron, the latter made in two halves of ample 
width, the floor is to be covered with furrowed cement 
tiles, and provided with two gutters; a water conduit 
will run round the walls, covered with wood near the 
doors. There are to be five very 1 steam boilers, 
sufficient for 1100 persons, and fitted with complete steam 
feed and return Pipes. The room will have a skylight 
and two galvanised ventilating-tubes. Next to the first 
galley on the intermediate deck there is to be a steam 
galley for the stokers, provided with four steam boilers, 
each of 200 litres capacity. Each galley will contain 
a steam coffee-mill. 

The two double baking ovens are to be of Perkins’ type, 
with chambers of 1220 millimetres square; a steam 
kneading-machine is also to be supplied. 

Steam Heating shall be applied in all the apartments, 


” ” 





seamless drawn copper pipes being exclusively used, as 
already stated; each a ent must be separately 
heated, the cut-off valve ing outside the room. The 
chambres de luxe are to be electrically warmed. The 
steam is to return to the wetney condenser and to the 
blow-off pipe in the funnel, ‘and there are also to be 
discharge pipes overboard fitted with cut-off valve. The 
cut-off valves in the return pipes are to be close to the 
auxiliary condenser andthe blow-off pipe. The compart- 
ments on the ’tween decks are to be warmed by radiators, 
770 millimetres in height. The branches to the galleys, 
sculleries, &c., are to be kept as far as possible apart from 


other pipes. 

Telegraphs and Speaking-Tubes.—On the forward. cap- 
tain’s bridge there. are to be mounted one mechanical 
engine signalling apparatus for twin-screw steamers, with 
double hell and automatic reply of the Ray type (Liver- 
pool); one electric a system ; one — rudder 
telegraph with automatic reply, connecting the fore and 
aft bridges and the steering-engine rooms on both sides ; 
and a double-sided clock telegraph. t 

Loud-speaking telephones are to be supplied between 
the captain’s bridge and both engines, the after ‘bridge, 
the forecastle, and the look-out ; between the engine and 
each boiler-room ; stoke-room pre oe as in use in the 
Imperial Navy, may be substituted for these a. 

rdinary telephone connection is to be established 
between the captain’s room and the rooms of the chief 
engineer, the first officer, the chief steward, the purser, 
and the doctor; also the first-class pantry ; between the 
chief steward’s office and the first-class pantry ; between 
the chief steward’s office and all the chamres de luxe. 

Speaking tubes, consisting of copper tubes 45 milli- 
metres in diameter, with mouthpiece, whistle, and dro; 
annunciator are to be installed between the captain’s 
bridge and both the engine-rooms, between the cap- 
tain’s bridge and the captain’s rooms, between the 
chief engineer’s-room and the engine stores, between the 
engine-room entrance and the engines, between the galleys 
and their pantries, between the engine-rooms and_ the 
steering-room aft, and between the after bridge and the 
lower steering-room. 

Boats.—There are to be at least twenty ‘lifeboats, with 
air-boxes inside and cork fenders outside, and all requisites, 
the boat dimensions being :— 


Eighteen boats, 9185 millimetres in length, 2710 milli- 
metres in width, and 1070 millimetres in depth. 
Two boats, 7990 millimetres in length, 2385 milli- 
metres in width, and 980 millimetres in depth. 
Eight semi-collapsable boats, 7950 millimetres in 
length, 2485 millimetres in width, and 650 milli- 
metres in depth. 

The Electric Illumination is to be exclusively by 100-volt 
lamps of 25 candles. Two of the four dynamos, which 
are to be driven by oe steam engines, must be 
able to supply all the light and also the power for all the 
ventilators. Three of them will be mounted in the 
engine-room, the fourth on the main deck. Each group 
of lamps on the main and lower decks will have its own 
circuit, to be controlled from the upper deck. Above the 
upper promenade deck the hull must not be used as return 
for the current. The emergency illumination is effected 
by sperm oil or candle lamps in lanterns of white metal. 

Painting.—All iron and steel surfaces, which are not 
protected by cement or cement coating, or in other ways, 
are, after being cleaned, to be painted with best zinc-dust 
—. then with best red lead, and again with zinc dust. 

he outsides of the frames are to be thickly coated with 
paint, after having been cleaned, before putting on the 
shell plates. The double bottom is to be well coat 
inside with a patent cement. In addition to the two 
first coats, the bottom is further to receive two coats of 
a patent paint. Above, the ship is to be given two coats 
of a black oil paint. On au all the iron is to 

inted with two. or three coats of oil paint in white, 
srown, wood, or stone-colours on the top of the three pro- 
tective coats. ‘Phe inner bulkheads may receive two 
coats of stone colour or grey colour, and the ceiling three 
coats of zinc white. ncovered iron in the compart- 
ments must receive a coating of cork cement. 


(Zo be continued.) 








Frenou Coat-Minine.—The production of coal in the 
French departments of the Nord and the Pas-de-Calais 
in the first half of this year was 11,283,437 tons, as com- 
ora with 10,329,376 tons in the corresponding period of 

902, showing an increase of 954,061 tons. To this in- 
crease the Nord contributed 190,979 tons and the Pas-de- 
Calais 763,082 tons. 





_ ALGERIAN Raitways.—The length of railway in opera- 
tion in Algeria at the close of 1902 was 23313 miles. The 
revenue acquired in 1902 was 1,448,472/., as compared with 
1,369,080/. in 1901. The largest revenue collected last 
year by any one Algerian system was acquired by the 
Algerian lines of the Paris, Lyons, and Mediterranean 
cco If Company, while the Bona and Guetma ranked 
second. 


CANADIAN MetaLturcy.—The United States Steel Cor- 
poration will commence work shortly on extensive new 
plant to be erected at Port Colborne, Ontario. Con- 
cessions from the Dominion Government have been 
secured for the dredging of a basin or harbour at’ the 
junction of the Welland Canal and Lake Erie, large 
enough to harbour sea-going vessels of the company’s 
fleet. An option has been secured from one of the Niagara 
Fall power companies for 6000 horse-power. The pro- 
duct, according to present arrangements, is to be sold in 
Canada, and exported, but it is not to be shipped into 
the United States, where there are already ample sup- 
plies. 
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LINDQVISTS SAFETY COUPLING FOR SHAFTS. 





Fic. 1. 


(1786) 


AEGAN EES TRE iitaaincietinanitiaa| 





Fig. 2. 





One of the worst accidents in our experience arose | with hinged arms a, a, which fit into the ratchet-sha 
from a workman being caught by a revolving shaft | projections shown on the sleeve 6, and also into notches 
and carried round with it, the poor fellow being almost | in the piece c, which is keyed to the shaft to be driven. 


beaten into pulp against an adjoining girder before it | 

Men are often | 
ine slowed down | 
evice intended to! with sunk heads, shown at d. When the arms a are 


was possible to stop the shafting. 
reckless, and scorn to have the en 
whilst shipping a belt. A safety 
prevent accidents of the kind alluded to above is repre- 
sented on this page. It has been patented by Mr. John 
Lindqvist, and is being introduced by Messrs. Sam. 
Lagerlof’s Machine Bureau, Stockholm. The arrange- 
ment is such that on a trigger being pulled the re- 
volving shaft controlled by the device is disconnected 
from the part driving it, and at the same time a brake is 
thrown into action sufficiently powerful to pull up even 
a heavily-loaded shaft promptly. Details of the de- 
vice will be readily grasped by reference to our en- 
gravings, of which Fig. 1 represents its application to 
a driving pulley, whilst Fig. 2 shows it used to couple 
two lengths of shafting. The general arrangement 
is the same in both cases, and can be most easily ex- 
plained by reference to Figs. 3 and 4, Here the 
pulley shown runs loose on its shaft ; but is provided 





The two pieces c and b are coned into each other as 
shown, and are pressed together by a spring which 
can be tightened to any desired degree by the bolts 


turned down into the notches in c, it will be seen that 
the shaft is penisenly driven. An arm e pivoted on a 
casting above the shaft is normally held free of the 
sleeve 6 by a catch or trigger; but on this trigger 
being released by a pull on the string f, the spring 
shown at g forces the arm ¢ towards the shaft, so that 
its lower end catches in the ratchet projections on 
the sleeve }, as shown in Fig. 3. his sleeve is 
accordingly instantly brought to rest. The driving 
pulley, however, continues to rotate in the direction 
indicated by the arrow, and the arms a@ accord- 
ingly rise up the inclined surface of the ratchet 
projections on 6, and are thus forced out of the 
notches in e, as indicated by dotted lines in Fig. 4. 
These arms are held out in this position by spring 
catches, as indicated in the section. In these circum- 





stances the driving a is perfectly free to rotate, 


just as an ordinary loose pulley, Not so the sleeve c 
and the shaft to which it is keyed, since this sleeve and 
the sleeve b are pressed together by a spring. When, 
therefore, the sleeve } is held fast, a powerful .brake 
action is developed between the conical surfaces 
shown, which can readily be made strong enough to 
bring the entire shaft to rest within a quarter of a re- 
volution. The trigger string fis carried along parallel 
to the shaft, and a short distance above it. Hance, if 
a workman is caught by the shaft, he strikes against 
this string, thus releasing the trigger, with the result 
that the shaft is almost instantly brought torest. Addi- 
tional trigger strings are arranged near the floor level 
at various points of the workshop, by pulling any one 
of which the shafting can be immediately stopped. To 
start the.shaft again the trigger is reset, and the arms 
a, a replaced in the notches of the sleeve c. We 
learn that the device in question has been applied to 
a line of shafting at a leading Sheffield factory, the 
— of the shaft being 122 ft., its diameter 3} in., 
and its speed of revolution 100 turns per minute. It 
transmits about 60 horse-power. 








INDUSTRIAL NOTES. 

Tue labour question hangs like a dark cloud over 
the newly-acquired territories in South Africa, and is, 
pater the one great disquieting element in the 
uture of the Transvaal and the Orange. River Colony, 
especially in the former. The agitation relating to 
the subject, and the absolute uncertainty in which it 
is enveloped, causes stagnation, or partial stagnation, 
in matters industrial, and prevents that glow of specu- 
lation which was so. vividly expected when the war 
was over, and the people had settled down to peaceful 
pursuits. There is no consensus of opinion in South 
Africa or in this country as to the rightful thing to 
do. That there is a powerful section in favour of 
Asiatic labour there can be no doubt; and it is 
equally certain that there is an ardent opposition 
to all such schemes. But those two sections may be 
mostly regarded as interested parties—the mine- 
owners on the one hand, and the industrial popula- 
tion on the other. There may be exceptions in 
either case, and sections of the general communit 
may sympathise with one party or the other, accord- 
ing to their interests, philanthropy, or religious views 
on the subject. But the question is too wide for any 
or all of these put together. It is one that affects 
not only the Transvaal or the Orange River Colony, 
but the whole of South Africa. ay, more, it is 
one of Imperial importance, and cannot be confined 
to our territories in Africa. 

Very little can be done, perhaps, without the consent 
of the Government, through the Colonial Office ; 
whether any real harm can be done without the con- 
sent of Parliament formally given is open to doubt. 
It is certain that official negotiations are going on, for 
Lord Milner has asked Mr. Chamberlain to use his 
influence as Colonial Secretary with the Secretary of 
State for India to allow 10,000 coolics to be imported 
into South Africa for railway work. Mr. Chamber- 
lain replied that there was less objection to this 
scheme than to some others; but he expressed a 
doubt as to whether the Indian Government would 
consent under present conditions. It is stated, fur- 
ther, that the Consul at Johannesburg had re- 
ceived an offer of 200,000 Chinese labourers for the 
mines for a five years’ contract at 3/. 17s. 6d. per 
month, food included, the cost of transport to be 
arranged with the mine-owners, and subsequently 
deducted from the men’s wages. This scheme is at 
variance with the pronounced views of America and 
Australia, where such contract labour is prohibited. 


The industrial outlook in the Australian Common- 
wealth is scarcely such as to give satisfaction either to 
the Labour Party in New Zealand or Victoria, or 
to the other colonies now federated in that Common- 
wealth. The situation has changed since the railway 
men’s dispute in Victoria, when the Government of 
that colony took the bearing-reins tightly in hand, 
in order to guide and temper the rather reckless 
pace at which the Labour Party was going. The 
political consequences of that step may be as im- 
portant as those which are almost purely industrial. 
Already one notable resignation has taken: place in 
the Ministry, and it may be found that in the 
near future the Government will have to face 
a turbulent opposition consisting of Labour men 
and advanced politicians. It seems likely that elec- 
tions will be fought on lines similar to those pro- 
mulgated in this country by what is called the I.L.P., 
when capital and labour will face each other in deadly 
earnest. In such a contest class interests will out- 
weigh the common good in so far as the combatants 
personally are concerned. But will this be conducive 
to good government, or to the development and pro- 
gress of the colonies? Is it possible for such sections 
to stop to consider the trading, merchant, and other 
classes in the struggle for predominance? That the 
Labour Party insome of those colonies have precipitated 
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such a conflict seems only too clear; that the other 
sections of the community have resented this is abun- 
dantly evident ; else how could the Victorian Legisla- 
ture have assented almost suddenly to such a stringent 
measure as that proposed during the railway dispute ? 
It was a case of reaetion—sudden, far-reaching, and 
complete—a lesson in politics for wise men to learn. 





The proposal to extend the New Zealand Arbitra- 
tion Act to the other Australian Colonies seems to 
indicate a desire to deal with labour questions from 
the legal point of view in such a manner as to preclude 
the possibility of strikes and lock-outs generally 
throughout the newly-created Commonwealth. But 
if that legislation is as good as some of its advocates 
allege, why is it that in the new measure so man 
sections of the workers are to be excluded? If the 
provisions are good enough for all workmen employed 
by private firms, why are ny 4 not good enough for 
Government workmen? If the latter are excluded, 
then the Labour Party in the Legislature will fight 
politically for what they deem labour’s rights, and 
what they came & a, moves in the Chamber will 
have to be conc by private firms. If sucha course 
of procedure.merely meant what has been done in this 
country by the Factory Acts, Mines Acts, and other 
measures, all would be well. These are measures of 
protection for life and limb, and the health of the 
workers, male and female. But in New Zealand and 
in Victoria they seem to denote the fixing of wages 
and hours of labour; and the regulation of employment 
in such a way as to recall the six centuries of legisla- 
tion in this country from the reign of Edward III. to 
the end of George III., all of which we have wisely 
abandoned and undone. The success of such legisla- 
tion in New Zealand and Victoria has not yet been of 
a character to satisfy us that it is on the right lines, 
either for workmen, employers, or for the common 
good. It is at least doubtful at present, whatever 
it may be after a period of tribulation. 





The General Federation of Trade Unions have put 
forward proposals for an amendment of the Conciliation 
Act, 1896, which deserve consideration. The proposals 
are less sweeping than some that have been advocated 
by a section of trade unionists, urged thereto possibly 
by the absolute resistance to any conciliation by 
Lord Penrhyn in the quarrymen’s dispute at 
Bethesda. The federation is entitled to speak on this 
subject, for the officials and council of that body have 
done good service in the cause of conciliation during its 
existence. It advocates inquiry into the causes and cir- 
cumstances of disputes; the taking of steps to bring 
the parties together ; the appointment of a conciliator 
on the application of either side; of an arbitrator on the 
application of both parties. So far there is no compul- 
sion. Then it is proposed to constitute a National Board, 
composed of eight members—three employers, three 
workmen, and two co-opted members ; such Board to 
act on the application of any representative body— 
county, borough, or district council—to make inquiry 
and publish the results. The Board is then em- 
powered, if the dispute is prolonged, on the appli- 
cation of either party, to meet, discuss, and recom- 
mend a settlement. If these pro ls were carefully 
formulated in a Bill, one could see better what 
the effects might probably be. In any case there is 
no wild proposal of me amy | interference with 
either side. The council of the federation urge that 
there are other interests to be considered ides 
those of the two parties to the dispute. The public 
have an interest in industrial peace. No strike or 
lock-out takes place without injuring some, many or 
few, wholly outside the ranks of the persons engaged 
in the struggle. 





The question of the etiployment of white versus 
black labour has cropped up in an unexpected way in 
connection with the Australian mail contracts. The 
Colonials in Australia have for a long time strenuously 
contended for white labour. The black is to have no 
heritage in that continent, except in so far as the 
native races are concerned, and then only in a limited 
degree. The Federal Government of the Australian 
Commonwealth insist upon white labour on board the 
mail service. Our Colonial Office suggest that there shall 
be two mail contracts—one by the Federal Government, 
in which white labour alone shall be employed ; and one 
by the Imperial Government, in which coloured labour 
shall be or may be employed... The Commonwealth 
refuses to agree to such a proposal, defending their 
action on Imperial lines. The argument used is 
that the mercantile marine is, or ought to be, the 
nursery to the Navy ; that the trajning in the former 
will fit men for the latter. This is undoubtedly true. 
On the other hand, the Empire population is not 
entirely white. We have all sorts of mixtures, black 
and coloured. If one section of the Empire resents 
the employment of men of other sections, the result 
will be disruption, and possibly a war of races. The 
position is rather awkward for the Colonial Office, for 
the Australian Commonwealth is semi-independent. 
But the shipping companies will have something to say 


Y | their deliveries. This*has been favourable to home pro- 


in the matter. They are the real re hee of labour. | 
If the terms and conditions of the mail contracts are 
such as to endanger their frofits, they will resent the 
interference of the State. 





The position of the iron trades in the Wolverhamp- 
ton district does not seem to improve, and now another 
holiday has interfered with production. During tbe 

t week enjoyment has overshadowed work, and 
very little business has been done in the market or at 
the works. Dealings in all classes of iron have been 
on a restricted scale. Best bars have been in 
steady sale at quoted rates, but second and third- 
rate qualities have been affected by German and 
Belgian firms, only that both of these are behind in 


ducers, because consumers have had to fall back upon 
them for the material which they need. It is re- 
ported that merchants have had to offer advanced 
rates in many cases in order to obtain what they 
desire. Shipping houses have been negotiating for 
heavy lots of galvanised iron, roofing sheets awl 
and also hoops, plates, and tank iron, while black- 
sheet makers report a better demand, without, how- 
ever, any advance in prices. In the engineering and 
allied trades there is little change ; for the most part 
they are fairly well employed, but some of the branches 
are busier than others. In the hardware industries 
there are greater variations in degrees of activity, 
but it is quite exceptional to hear of any real depres- 
sion in trade. The heavier branches seem to be fairly 
active for the most part, and few of the lighter 
branches complain of anything more than being quiet 
or slack. What is wanted is some fillip to give a 
start in activity, and this appears to be wanting at 
the present time. After the holiday season there may 
be an increase of business activity. 

In the Birmingham district the iron market has been 
quiet by reason of the holidays. Very few attended, 
and the business done.was not large ; few orders of 
any value were given out. There was only a moderate 
inquiry for pig iron, and prices had a weakening ten- 
dency, but there has been no change in quoted rates. 
The demand for best bars has been well sustained at 
full quoted rates, but makers of common bars complain 
of unremunerative prices. The galvanised sheet trade 
is active, chiefly on work for exportation ; but black- 
sheet makers complain of depression. There has been 
a good demand for railway material, and for steel for 
structural po es. Itis said thata large quantity of 
steel ison offer by German makers, but the standard rates 
of English producers have been maintained. The engi- 
neering and allied trades continue to be fairly well 
employed in most cases. Some branches are more 
active than others, but serious slackness is not com- 
plained of, although some report employment as quiet. 
The most reassuring thing in this connection is that 
the busiest branches are those that indicate work for 
other branches in the near future. In the other iron, 
steel, and metal-using industries there are greater 
variations in activity ; but it is exceptional to hear 
that trade is really in any branch. Some of the 
seasonal branches are affected, but not-seriously. In 
the outlying districts, the centres more or eo of 
special industries, such as Coventry, Walsall, West 
Bromwich, &c., the same remarks apply generally. 
If there is not feverish activity, there is at least no 
severe depression, and the outlook is not, on the whole, 
of a desponding character. 

The position of the engineering trades in the Lan- 
cashire districts is practically unchanged. Electrical 
engineers and locomotive and railway wagon builders 
are full of work for some time ahead. Makers of 
machine-tools vary in activity, but some sections are 
still busy. Textile-machine makers are still very slack, 
for a dark cloud hangs over the cotton industry, with 
at — no indication of lifting. Ironfounders, 
boilermakers, and some other branches complain of 
only moderate employment ; but the number of men 
on donation benefit is not large. In other sections of 


by the usual notices, together with a list of resolutions 
to be submitted from the various affiliated unions. 
The resolutions cover a vast variety of subjects, 
political as well as industrial. The present position 
of trade unions, by reason of the recent decisions in 
the Law Courts, is dealt with by several unions ; but 
even more deal with the Compensatiun Act. It is 

roposed to condemn the Education Acts of the 

overnment and the fiscal policy of the Colonial 
Secretary. The constitution of the Labour Commission 
is condemned, and upon this there is likely to be a 
lively debate. The proceedings of this year’s congress 
are likely to be of historic value if the delegates rise 
to the occasion. 





The industrial unrest in Russia is assuming large 
proportions, and in some districts the aspects are 
serious. The huge fires in the oil region are supposed 
to be connected with the strikes which have taken 
place there. That all riotous proceedings will be 
vigorously dealt with is certain, but the workers must 
have been sorely pressed to have had the pluck to 
strike at all. There are few facts to go upon, for all 
avenues of information are kept closed; but severe 
rigour is sure to follow any euttaudcs by the workers, 
whatever the provocation given. 

In Chili indastalal disputes are spreading, and in 
some districts they are becoming serious. tt would 
seem that the workers in all countries are on the alert 
to demand better pay, fewer hours, and better condi- 
tions of labour. 








THE DIESEL ENGINE.* 
By H. Apr Cxark, of the Yorkshire College, Leeds, 
(Concluded from page 167.) 
_ Performance of the Engine.—Until April, 1902, all pub- 
lished trials of Diesel engines were either of Continental 
or American origin. So.the author, upon learning that 
the Harrogate Corporation were putting in a Diesel 
engine, at once applied to the borough engineer to be 
allowed to test it; this permission was most courteously 
granted, and the author, assisted by Mr. R. Dudley, 
a on April 9, 1902, to test the engine on the 
rake. The results of this test are given in full in 
Table II. subjoined. The oil used was a crude petroleum 


TaBLE II.—35 Brake Horse-Power Diesel Engine. 
Test of 35 Brake Horse-Power Diesel Engine at Harrogate, 





April 9, 1902. 
Summary of Results. 

A ne oe a 0.75 Full 
2. Durationin minutes ..| 60 60 60 40 
3. Revolutions per minute ..| 185.4 | 184.6 183 181.4 
4. Load on the brake in) 

pounds ence teins a) Me eS 213 =| 209.6 
5. Pull on the spring balance} | 

in pounds s --| 314 3.36 14 27.8 
6. Effective load in pounds..| 71.16 | 134.66 199 271.8 
7. Brake horse-power «-| 10.87 20.44 30.07 | 40.26 
8. Total oil in pounds --| 895 | 10.95 14.35 12.30 
9. 


. Total oil per hour in, 





pounds .. .. ..; 895 | 10.95 | 14.35 18.45 
10. Oil per brake horse-power| 

hour in pounds .. | 0.823} 0.586, 0.478) 0,459 

Summary of Results of a Second Trial Made on 


May 10, 1902. 
Load * oe «-) 0.40 0.57 0.89 0.98 
. Duration in minutes ..| 30 58 30 60 
Revolutions per minute | 182.7 | 181. 182.7 | 182.5 
on the brake in| . 
111.3 159. 246.6 281.7 


7 
pounds .. 5 oa 4 
Pull on the spring balance 
in pounds “A of 80 94 | 21.6 16.1 
Effective load in pounds 108.3 | 154. 225.0 | 264.6 
Brake horse-power -| 1629 | 23.03 | 331 39.21 
Total oil in pounds 4.75 | 12.25 7.875 | 18.06 
Total oil in pounds per 
hour ee Se --| 95 12.67 15.75 18.06 
Oil per brake horse-power 
hour in pounds .. ..| 0.583] 6.550] 0.476) 0.461 
11. Mean effective pressure, 
pounds per square inch| 69.7 93 103.2 117.6 
{ Indicated horse-power ..| 31.45 | 42.2 46.88 | 52.27 
12, 


-~ 


SENP NM Kw 


= 
—) 


Indicated horse-power of 
air-pump ‘ - - ee os 3.0 
Oil per indicated horse | 








the engineering industry there are variations in degrees 
of activity in the several districts which form the | 
chief centres of those trades, but there is not much to | 
complain of outside of the textile-machine-making in- 
dustry. During the current month work will be 
slack by reason of the usual Lancashire holidays, but | 
greater activity will doubtless follow. 





The carpenters and joiners’ dispute at Sunderland | 
threatens to eventuate in a lock-out. The notices will | 
not expire until towards the end of August. If the | 
proposed lock-out does not settle the dispute, it is 
contemplated to extend the lock-out to the whole of 
the districts covered by the Employers’ Northern 
Counties Federation. hether the other branches of 
the aa: Meneoag will be included in such a course 
remains to be seen ; but at any rate all sections will be 
indirectly affected if the lock-out is for any length of 
time. It is to be hoped that some modus operandi will 
be found to avert what may develop into a serious 
labour crisis in the North. 











The approaching Trades Union Congress is heralded | 


wer hour in pounds | 0.302 0.301 0.336 0.346 
11 ol: per ast tedicated 
horse-power hour ../ .. is gé 0.366 
14. Cooling water per indi- 
cated horse-power in 


pounds .. of oy a 37.6 i 33.6 
15. Rise of temperature of; 
water, deg. Fahr. ae ae 44 = 55.3 


16. British thermal units per} 
net indicated horse-! 


power minute .. : ne oe Se 17.5 
17. British thermal units 

converted towork ../ .. a “s 42.4 
18. British thermal units re-; 

jected in cooling water) .. . . 32.9 
19. British thermal units in! 

the exhaust gases. 23.4 


Thermal efficiency on net! 
indicated horse-power, | 





per cent. Ca eet ae 3 a 36.3 
20, Thermal efficiency on 
brake horse-power, per 
cent. .. ‘a pal ae 28.7 
21. Mechanical efficiency, per 
oe Se ..| 5L8 54.7 70.5 75 


cent. 








i 
* Paper read before the Institutionof Mechanical Engi- 
neers, July 28, 1903. 
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from Texas, having a specific gravit 
calorific valué of 19,150 British thermal units per pound. | 
The result of the test, less than 4 Ib. of this oil per brake 
horse-power hour, was very gratifying to the author, | 
after usually getting nearly twice this consumption from | 
the ordinary type of oil-engine. 
This result impelled the author to get a special indicator | 
and have another trial. The indicator was readily ob- 
tained from the Diesel —e Company, of London, and 
on May 10, 1902, a second trial of this 35 brake horse- 
power engine was made ; the results are given in Table IT. | 
(page 196). | 
As a complete report of these trials has been published,* | 
no further comment on them is necessary, except to say | 
they are the first trials in England of the first Diesel 
engine ny to work in this country. 
y the time this paper is read the author hopes to 
repeat these trials on the engine, after its twelve months’ | 
work of 16 hours a day and 7 days per week. (See) 
Table VI.) 


80 Brake HorsE-Power ENGINE. | 


For the  +y of this paper the author, at the 
invitation of the Diesel Engine Company, of London, 
visited the works of Messrs. Carels Freéres, Ghent, 
Belgium, in ge! with Mr. A. J. Lawson, engineer 
to the British Electric Traction Company, and Mr. H. | 





horse-power being then 21 to 22. This result may be 
found on reference to Professor Eugen Meyer’s tests of 
June, 1902, and Messrs. Carels assured the author that 
was also the result of running the nay under compres- 
sion from the motor. The author has, however, since | 


corroborated this statement for himself.* | 


TasLE III.—Crude Petroleum used in the Test of 
80 Brake Horse-Power Diesel at Ghent. | 




















oo | a} | aa | * * * = A 
° |°9 | S-| # & ei 4Rt 
eg fe Se ee | e,, 
> nad ro} J ov ma = a 8 
1 | co | > & Fy a ry = 3 =—s L — 
wei hs.) & | a8 | os | 38 |s8 x 
oo | ods | Se | §3 23 (sR! 
pe iePo) es | S& | cf | a [Soni 
ms, | deg. F. | deg. F. | 
48.78} 50.48 1.70) 49.0 | 59.2 | 10.2 | 19,420 { 19,300 | 
48.70} 50.23 | 153 | 495 | 586 9.1 19,260 ~ 
| | | 
This result is in close agreement with the result obtained in 


May, 1902, for same kind of oil. } 


There was not an opportunity during these tests to run 
the engine light, owing to the time required to remove 





















































Fig.7. Ol FUEL FOR DIESEL ENGINES. 
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INDICATOR DIAGRAMS FROM /60 8.H.P 
DIESEL ENGINE. 


Fig. 10 







INDICATOR DIAGRAMS FROM i WP 
DIESEL ENGINE. — 
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Fig.t6, 














mane 600 "Ym — 23-62 Ing. ~---------------A 
W. Anderson, of London, to see the building of the 
Diesel engine and the running of an 80 brake horse- 
power engine. In compliance with the wish of the two gen- 
tlemen named, he made four trials on the 80 brake horse- 
power engine at that time on the erecting bed ; the data 
and results of these trials are given in Table IV. (page 
198). As no preparations for a trial had been made, 
these results are not so complete as for the other two 
engines. The engine was connected by a belt to an 
overhead shaft, which was belted to a four-pole dynamo 
and to a motor running light. The output of the 
dynamo was absorbed a a water resistance. he 
petroleum tank supplying the engine was weighed b 
the author immediately before and after each trial. 
Indicator cards were taken every five minutes, and the 
revolutions by a counter attached to the air-pump rock- 
ing-lever. 

he effective horse-power of the engine is obtained from 
the indicated horse-power by deducting 22 horse-power. 


* See The Engineer, August 22, 1902. 





l 917. G) 


|the heavy belts and the limited time the author could 
then devote to the work. 

The oil used on this occasion was a Texas crude petro- 
leum, a sample of which the author has since tested at 
the Yorkshire College with the following results :— 


Specific gravity a v9 0.922 
Goan cnloails value ... ... 19,300 B.Th.U. per lb. 
This oil was completely burned by the engine at all 
but the pat load, the exhaust being clear and free 
from smell of unburnt oil, except when running under 

very light load, a little smoke being then visible. 


160 BRAKE Horsg-Powrr ENGINE. 
On March 7, 1903, by the kindness of Messrs. Carels 
Freres, the author made complete trials on a double cy- 
linder 160 brake horse-power Diesel engine, at the wor 


600m. = 23-62Ins. 


* See result of running the double engine quite light on 
March 10, 1903. See result of test on 80 brake horse- 
power engine on May 16, 1901, Table VII. 








of 0.922 and a| This is warranted from the results of repeated tests on|in Ghent. Measurements for the following quantities 
the engine when running without load, the indicated | were 











taken :— 
a. Indicated horse-power of each cylinder. 
b. Total oil used during any run. 
c. Total cooling water used during a run. — 
d. Inlet and outlet temperatures of the cooling water. 
e. Temperature of the exhaust gases. 
f. Total revolutions of the engine. 
g. Speed at any instant by tachometer. 
h. Analysis of the exhaust gases. 
i. Effective horse-power. 
$ INDICATOR DIAGRAMS FROM 160 8.H.P 
Fig.d.° DIESEL ENGINE. STARTING CARD. 
Lbs per 1°800— 
600— 
so—| 
! wl 
| —— BER ge +4 
}#--------=—==—-- 600"¥m = 23:62 Bus. ----------—--- 


‘ AIR PUMP CARO. 
Fig.9. TAKEN AT 160 REVS. PER MIN. WITH A 
PRESSURE IN BLAST RESERVOIR OF 800 LBS. PER SQ.IN. 


Lbs. per a" ~ 
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Keng ~~ 40 "Yn = 5-51 Tras, ----=---=----=--==-9h 


INDICATOR DIAGRAMS FROM 160 8.N.A 
OQ/IESEL ENGINE. 
ENGINE RUNNING LIGHT. CYL. R.ORIVING. 
CYL.L.COMPRESSING. REVS: PER MIN. [59. 
. 
dil 
Lbs. pero =] 
Fig. POs 
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200—] 






















G00". = 23-62 Ins. 


_ The indicated horse-power was obtained by taking 
indicator cards from each cylinder every five minutes 
during one hour, using calibrated indicator springs which 
gave a scale of 372 lb. per square inch of piston per inch 
of height. 

The total oil was determined by va the oil and 
tank before and after each run. Two oil tanks were used, 
each connected to the pump supply pipe, one being placed 
upon the weighing machine. uring preparation the 
engine was run from the stand-by tank, and when running 
a trial the engine was run from the one placed upon the 
weighing machine; the cutting-out of one tank and 
putting in of the other was done at the same instant, the 
operation being always performed by the author at the 
instant he gave the signal to commence or to cease a trial. 
The weighing of the tank was also done by the author, 
other —— being taken by assistants, check read- 
ings only being taken from time to time by the author. A 
gauge glass was attached to each oil-pump reservoir to 
give the level in each case, and a mark placed to allow 
exact measuring. The cooling water was measured by 
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a small Siemens water-meter, graduated on the metric | 
system. 
Temperatures were taken by thermometers graduated 


in a degrees, that of the exhaust gases being a | 
mean of the temperature existing quite close to the ex- | 


haust valve inside the exhaust pipe. The revolutions 


were recorded by a counter attached to the air-pump rods. 
The gases for analysis were collected over water from the | 
exhaust pipe close to the exhaust valve, and analysis by | 
the Orsat apparatus was made on the spot. 


The effective horse-power was determined by subtract- 


ing from the indicated power the indicated power of the | 


engine when running quite light, the driving belt being | 


removed. This was necessary, owing to the engine being | 
belted to a line shaft and then to a dynamo and toa 
motor. The load trials were each of one hour’s duration, | 
and of half-an-hour when running light. The data and | 
results are given in Table V. 

On Fig. 7 three pairs of curves are shown, one pair for | 
each of the engines tested by the author, the lower curves | 
(straight lines) show the oil consumption of these engines 
as the load varied. These curves of total consumption 
show well the action of the governor in cutting down the | 
oil supply to the requirements of the engine, a result | 
not so nearly mauled by other types of oil engine ; ' 
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THE INDICATOR CARDS ARE DRAWN TO THE SAME SCALE & 
“4 FOR THE SAME TOTAL VOLUME OF CYLINDER. 


DIESEL ENGINE= 105. GAS ENGINE = 66. 


STEAM ENGINE 24x 4= 396. : 
(REOQUCED 4% SMALLER THAN ORIGINAL DIAGRAM) 


ala as Gas Engiune 


Compound Condens 
Steam Engine rid 


Net I.H.-P., or the LH. 
= 126.6 
= 123.34 
This assumes all the pump horse-power returned to the 
working cylinder. . 


Effective H.-P. = I.H.-P. — 39.6 


= 1266 -—- 39.6 
. . Eff. H.-P. 87 
/ ] SS oat IEEE 
Mechanical efficiency LHP. 7126.6= 7 percent. 
. _ 40.58 _ 
Pounds of oil per net I.H.-P. hour = = 0.329 


123.34 
effec. H.-P. hour = - = 0.466 


” ” 


Jacket water per minute = 43 Ib. 


Fig. 22. 
THE PRESSURES, POWERS, & CLEARANCES 
OF STEAM, GAS & OIL ENGINES. 


AT 160 REVS. PER MIN. 
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the curves show that the oil supply is directly propor- 
tional to the horse-power, except at very low loads—that 
is, loads below 25 per cent. of the normal. In the 35 horse- 
ty engine the total oil consumption is fairly well given 
y the equation :— 
Total:oilin pounds per hour = 4 + 0.357 x B.H.-P. 
for powers over 10 brake horse-power. 
In the 80 brake horse-power engine the equation is :— 
Total oil in pounds per hour = 7.5 + 0.336 x B.H.-P. 
In the case of the 160 brake horse-power engine the 
equation becomes :— 





Total oil per hour = 10 + 0.345 x B.H.-P. 


for brake horse-powers larger than 50 when both cylinders 
are at work. 

The upper three curves show the oil consumption per 
brake horse-power hour; it will be observed that those 
curves descend to nearly the same value at top loads, and 
that the rate of increase of consumption is not high, even 
down to half load : both facts which point to the economy 
of this engine when distributed in small units, making it 
unnecessary to concentrate the power in large units, and 
then use expensive transmission to the points where the 
power is required. 

The performance of the 160 brake horse-power engine 
under variation of load was as follows :— 

_ 1. Load on the dynamo, 700 amperes at 115 volts—that 
is, 108 horse-power, tachometer reading 89. 

The whole load thrown off at once, the tachometer ran 
up to 96.2 and settled back to 88.7 in about a minute. 

The engine running light, tachometer 91, a load of 700 
amperes at 115 volts was put on at once, when the lowest 
reading of the tachometer was 87.8, and the engine settled 
back to 90 in about half-a-minue. 

The calculations from ave values of the results for 
trial No. 2 of March 7 on the 160 brake horse-power engine 
are as follow :— 

o124 
60 


Average revolutions = = 157 per minute. 





1.H.-P. L. cylinder = 64.7 x 157 + 0,005806 
= 69 


z CUFEET 3 


Thermal units per I.H.-P. | 43x43, 9 _ 963 
Minute in jacket water J” 1966 65 ~~ 
Amount of exhaust gases. From the gas analysis we 
ave :— 
moe per cent., O, 15 per cent., and by difference 
¥rom the well-known formula :— 
Total air _ N 21 


Consumed air =? 0 a 21 a 799.0 


where N and O are the percentage volumes of nitrogen 
and oxygen in the exhaust. We get for this case :— 
Totalair _ 21 21 = 331 


Consumed air 9) _ 79x ~ 21 — 14.6 


The approximate composition of the petroleum is— 


Carbon ... ne Es oy ... 85.0 per cent. 
SL aa ee ee ene 
Incombustible ... zt " See 


One pound of such oil would use 14.56 Ib. of air for 
complete combustion, calculated as below :— 


Carbon ... a .. 0.85 x 11.6 = 9.86 lb. 
Hydrogen 0.135 x 34.8 = 4.70 ,, 
Total ... Fs pis 14.56 ,, 


The resultant products being 15.56 Ib. per Ib. of oil. 
From the analysis 3.31 times this air is used. 
Therefore air per pound of oil in this case gives :— 


3.31 x 14.56 = 48.2 
The resulting products of combustion :— 
49.2 lb. per pound of oil. 
Therefore weight of exhaust per indicated horse-power 
minute :— 
49.2 40.58 15.7 
60 ™* 126.6 = 60 





TaBLE [V.—80 Brake Horse-Power Diesel Engine. 
Test of single-cylinder Diesel engine at Carels Fréres, Ghent, on 
February 7, 1903. 

This trial was run in response to the request of Mr. A. J. 
Lawson, engineer to the British Electric Traction Company ; Mr. 
H. W. Anderson, London; and the author, when on a visit of 
inspection to Messrs. Carels Fréres Works at Ghent. Preparations 
for running this trial not having been made, it is not so complete 


as the others. 
Summary of Results. 


Load .. 


& ™ “ --| 0.25 0.5 0.75 Full 
2. Duration in minutes ..| 30.5 30.1 32 30.75 
3. Total revolutions .. --| 4890 4863 4800 | 4797 
4. Revolutions per minute ..| 163 161 160 | 160 
5. Mean effective pressures..| 48.5 684 | 80.1 | 109.4 
6. Indicated horse-power ..| 46.8 | 67.0 828 | 101.5 
7. Effective horse-power .. 24.8 45 608 | 79.5 
8. Electrical horse-power .. 17.3 35.6 52.1 | 688 
9. Mechanical efficiency 53 «67.0 73.5 | 78.3 
10. Total oil in pounds .-| 888 | 10.78 Lost 17.63 
1l. Oil per indicated horse-| ‘ | 

power hour as --| 0.852 0.320 -- | 0.839 
12. Oil per effective horse-, | 

power hour = -- 0.664 0.477 ; 0,434 
13. Oil per electrical horse- 

power hour a --| 0.952 0.601 | 0.500 
14. British thermal units per | 


indicated horse - power 
minute .. ce 114 1044 {| «.. 111 
15. Thermal efficiency on the 1 
indicated horse - power 
rcent. .. <n . | 87.2 40.8 =~ | ae 
16. Thermal efficiency on the 
brake horse-power per 
cent. as ws <=] ne, 27.3 ee ee 2 


\ 


The transmission to the dynamo consisted of a belt to a line 
shaft and a belt from the shaft to the dynamo ; there was also 
belted to the shaft a motor which was running light. 


TaBLE V.—160 Brake Horse-Power Diesel Engine. 


Test of Two-Cylinder Diesel Engine at Messrs. Carels Fréres, 
Ghent, on March 7, 1 








Si 'y of Result 
1. Load... .. _..| Full | 0.68 | 0.875] 0.25 | None 
2. Duration in minutes .. 60 60 61 60 30 
3. Total revolutions ..| 9258 | 9424 | 9639 | 9476 | 4770 


4. Revolutions per minute} 154.5 | 157 158 158 | 159 
Mean effective _ pres- 
sures L... ee ..| 118.4 | 64.7 | 51.9 38.2 | 46.2 
*) Mean effective _pres- 
114.5 | 74.1 | 60.7 46.2 | 39.7 
cylinder 4 L. .. .-| 101.0] 59.1 | 46.6 34.4 | 42.6 
Indicated horse-powe 
cylinder 5 R. .. ..| 108.4 | 6°.7 | 53.4 40.5 | 36.7 
7. Indicated horse-powe 
total or mean .. ..| 204.4 |126.8 | 100.0 74.9 | 39.64 

8. Indicated horse-power 
ofair-pump .. ..| 8&8] 3.25) 3.0 2.97} 2.98 
9. Net indicated horse- 
power from the oil ..} 201.1 [123.6 | 97.0 71.93| 36.66 
10, Effective horse-power ..| 164.8 | 87.2 | 60.4 35. 
11. Mechanical efficiency ..| 80.7 | 68.8 | 60.4 49. 


sures R... ee ay 
Indicated horse-power 
6. : 


12. Total oil in pounds ..| 67.0 | 40.58] 30.45 | 25.6 | 7.06 
13. Oil per net indicated 
horse-power hour .| 0.833 | 0.829 | 0.309 | 0.356 | 0.415 


. 0. 
14. Oil per effective horse- 
power hour... ..| 0.408 | 0.465 0.505 | 0.724 

15, {Cooling water per)| 49.6 43.0 | 2625 | 1 
*\ minute, inlet Ib. 9.5 9.5 9.5 


1 
9.5 |10.0 
16. Temperatures of water, 
outlet .. ae C.} 62.0 | 52.5 60.5 65.5 | 67.0 
17. Change of temperature] 52.5 | 43.0 | 51.0 56.0 | 57.0 
18. Temperature of  ex- 
heust .. ~ C.| 884.0 | 239.0 | 197.0 158.0 
19. British thermal units per 
net indicated horse- 
power minute .. - 
20. British thermal units 
converted to work ..| 42.4 | 424 | 42.4 42.4 | 42.4 
21. British thermal units re- 
jected in cooling water! 22.9 | 26.3 | 24.3 fi 
22. British thermal units re- 
jected in exhaust gases) 32.1 |28.3 14.4 13.5 
23. Thermal efficiency on F 
net indicated horse- 
power .. _percent.| 39.25} 40.0 | 41.5 | 37.2 
24. Thermal efficiency on 
effective horse-power 
per cent | 325 | 2&3 | 26.1 18.3 
Exhaust gas analysis : 
{ Carbon dioxide volume 


108.0 | 106.0 | 102.0 114.0 | 154.5 


percent.} 7.0 | 4.1 3.1 2.9 

Carbon monoxide vol. 

5 percent.) .. -. .| Prace?| 0.1 

Oxygen rcent.| 11.3 | 15.0 | 16.6 17.6 
Nitrogen by difference 

per cent.| 81.7 | 80.9 | 80.3 80.3 

















Nots.-—The tap of the carbon dioxide bottle was not quite gas- 
tight, but was well smeared with vaseline to prevent serious 
leakage. 

The specific heat at constant pressure of these gases 
may, with sufficient accuracy, be taken at 0.25. 

msequently the British thermal units per indicated 
horse-power minute carried away by the exhaust approxi- 
mates to— 





15.78 x 0,95 x 290 x 2 


= 28.2 British thermal units. 
Thermal units per indicated horse-power minute sup- 
plied by the oil fuel 
= 0.329 x 19,300 + 60 | 
= 106 British thermal units. 
Thermal units supplied per indicated horse-power 
minute by the air = 
15.75- 0.329 ¢ 19 x 9 x 0.95 =14 
60 5 
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ae equivalent of indicated horse-power minute TABLE VIII.—Torat Costs in Power Propuctions. 
Heat Balance. 1. Means of production Diesel _— Gas Steam Diesel Gas Steam Diesel Gas Steam 
Supply 106 + 1.4. Engine. | Engine. | Engine. | Engine. | Engine. | Engine.| Engine. | Engine. | Engine. 
ae ee aa chia 2. Brake horse-power we 13 35 80 80 160 160 160 
ndi -power .4 or 39. ; A 
Cooling hs ag in BS --- 5; 24.5 3. Size of engine-house ft. 12x 20x 15/12 20x15 10 x 20 x 15/16 x 24 x 20/16 x 24 x 20/14 x 24 x 20/20 x 27 x 20/20 x 27 x 20/17 x 27 x 20 
 peoeed_ val os =e er 4. Ground for gasholder .. ft 10x20 11x24 12x26 
acco see . ” . . Sze O uer-nouse av ‘as- 
106.0 100.0 producer Ae ee ott. 8x16X12/14x 40x15 10x 18 x 15/15 x 46 x 20 10 x 20x 16/20 x 48 x 20 
Thermal efficiency on the net indicated horse-power =| 6. Cost of land at 7s. per square ° : * $ : « : x ad 
42.4 a ga age TE 22 30 15 29 40 21 41 56 
——. = 40 per cent. %. Cost of buildings. . +; oe 90 130 230 140 190 360 180 235 420 
106 8. caine foundations, &c., boiler aa i. e ‘i — 
- settings at as shi 80 35 40 100 
Thermal efficiency on the brake horse-power would be | 9, Engine tanks, piping, and con- 
40 x 87 _ = 283 per cent 10 Boller on’ i. eit tye -.-| 585 280 240 900 635 500 1680 1140 800 
1234 j : FMR ose nec act ae 200 290 260 850 380 600 
Asa check on the gas analysis results, the volume of ; 
air per pound at an may he approximately Salilatcd ad 11, Total capital cost 695 647 850 1075 1142 1330 1916 1836 1976 
follows :— 12. Capital cost per brake horse- 
The working volume of the cylinder is 2.663 cubic feet ; omc a - San stent tse" 18.5 24.3 13.44 12.25 16.7 14.28 11.98 12.4 
assuming this to be filled with air at atmospheric pres- 
r Annual Charges. 
sure, at each stroke we shall have for this two-cylinder | 13. Interest on capital, 4 per cent.| 27.8 26 34 43 45.7 58.2 76.64 73.4 79 
engine weight of air per revolution :— 14. Building malateennes and de- . : 
preciation, 5 per cent. 4.5 6.5 11.5 18 9.0 11.75 21 
= 2.663 x 0.0809 15. Engines and machinery : Main- 
= 0.2163 lb. Senance and depreciation, 
The weight of oil used per revolution in Trial 2 i tiiel eee = - ” me - on 7 ba 
40.58 preciation, 12 percent. .. 35 42 72 
= 7 = 0.00481 Ib, 17. Gas-producer anil baler : De- 
0.2163 _— ne 5percent. .. oe 10 is as Pa ne a 19 
° . ‘ +» _Q, = * . Fuel.. én mp a Fd 47.25 90 86 343 440 
.*. ratio of air to oil = o004si 50.3, as against 48.2 by | 19° rubri coat, ‘eatin, tees: 90 20 20 35 35 35 55 55 55 
the gas an alysis—a difference of 4 per cent. Nothing is 20, Wages, removal of ash, &c. 75 90 95 75 95 110 87.5 110 140 
= for rise of temperature, as the air enters the cy- | 91, Pee Pome 270.5 350 348 466 568.2 582 726 ~36| «887 
inder. 22, Annual cost per brake horse- 
The indicator diagrams shown in Figs. 8 to 21, page 197, WOO) gg vary as, eee 6.66 7.78 10 4,35 5.82 7.1 3.63 4.45 5.5 
were taken during the trial of a 160 brake horse-power en- | 28. Cost per brake horse-power 
gine on March 7, 1903. ; hour ee oe “a d. 0.59 0.69 0.89 0.39 | 0.52 0.63 0.32 0.40 0.49 
Fig. 4 pone = starting of the engine under — — —— —- —- 
sure ; the card shows four air-pressure strokes, follow ridin Whicaed asnlacienin . . h . 
ig 5 : . s g.offin the works. In the trial For the gas-producer Anthracite cobbles at 
by the first three oil-fired strokes ; following Fig. 8 come at half-load the maximum indicated horse-power was 73, 24s. per ton. 


a series of cards on the development in the body of 
the card under various loads, the action of the governor 
in giving more oil for more work being well shown. 

n the no-load run only one cylinder is at work, the 
other is running under compression, and, as will be seen 
by the accompanying card, 1s really working ae: 
this negative work has, however, been neglected in 
getting out the power required to drive the engine with- 
out load, and it has been assumed that this will balance 
anything in the nature of an increase in friction under 
the heavier loads. 

The whole of the cards taken in a given run are very 
regular, any single card being verv little different from 
the mean ; there are, of course, no misfires. 

In Fig. 22 is shown a comparison of the pressures, 
powers, and clearances of the three types of engine— 
namely, the compound condensing engine using high- 
pressure steam with jacketed cylinders, the scavenging 
type of gas-engine —— of 600 British thermal units 
per cubic foot, and the Diesel engine using crude petro- 
leum. The indicator cards there shown are drawn to the 
same scales and for the same total volume of cylinder. 

The clearances are as follow :— 

The steam-engine, 3.5 per cent. of the volume of the 
high-pressure cylinder ; the gas-engine, 27 per cent. of the 
whole volume; the Diesel engine, 7 per cent. of the 
whole volume. 

The indicated horse-power at 160 revolutions work out 














at :— 
The Diesel engine 105 
The gas-engine ... 66 
The steam-engine 24x 4=96 

The multiplier 4 being due to the steam-engine having 
a working stroke every stroke. 

Further trials were made in England to confirm those 
on the makers’ testing-beds. Table VI. gives the results 
of a trial made on the 35 brake horse-power Diesel engine 
at Harrogate, on May 8, 1903—that is, twelve months 
after the trials given in Table III. Taking trials at 33 
brake horse-power the results are as follows :— 

| 
| | Oil per Hour. 
Brake |Indicated| Mecha- | == 

Year. | Horse- Horse- | nical | ; 

Power. | Power. |Efficiency.| Indicated | Brake 

Horse- Horse- 

| | Power. Power. 

1902 33.1 46.88 | 70.7 0.336 | 0.476 
1903 33.2 | 48,80 68.1 0.344 0.505 











A month previous to this trial a new exhaust-valve and 
& new piston-ring were fitted. 

The result is quite satisfactory, as the higher indicated 
horse-power shown in the 1903 trial was probably due to 
a little slackness in the indicator pencil gear. 

Table VII. gives the results of a trial made in London 
on May 16, 1 
drug mills in Cowper-street, Finsbury. This engine is of 
80 brake horse-power at 160 revolutions, and was made by 
Vereinigte Maschinenfabrik, Augsburg, and there is 
therefore additional interest in comparing it with the 
trial given in Table IV. on the engine of the same size 
made by Messrs. Carels Fréres, Ghent. : 

The engine was run on the works load, which consisted 
largely of grinding mills, and in order to keep the load 
steadier, a plank brake was applied to the flywheel, the 
load being adjusted from time to time as the indicator 


at Messrs. Stafford Allen and Sons’ | 





the minimum indicated horse-power 44, the mean being 
62 indicated horse-power, taken from 52 indicator dia- 


ms. In the three-quarter load the highest indicated |- 


orse-power was 99, the lowest indicated horse-power 
being 69.2, and the mean indicated horse-power was 81.5 
from 36 diagrams. In the no-load trial the highest indi- 
cated horse-power was 31.2. The lowest indicated horse- 
egal 16.35, and the mean from 26 cards, each containing 

ve or six diagrams, was 23.8; the governor ‘‘ hunted” a 
little when working without load. 

This trial was made when the engine was running under 
load for the first time since its erection at Messrs. Stafford 
Allen and Sons’ mills, and was not then out of the makers’ 
hands ; consequently the no-load indicated horse-power is 
probably a little high, and a month’s running of the 
engine would probably reduce this. 

Cost or Power. 

Comparison of total cost of power production when 
using :— 

. (a) The Diesel engine. 
(b) The gas-engine. 
(c) The steam-engine. 

In the following Table VIII. a comparative and fairly 
accurate statement of costs is drawn up for three sizes of 
engine—namely, 35, 80, and 160 brake horse-power. 


Taste VI.—35 Brake Horse-Power Diesel Engine. 


Test at Harrogate, May 8, 1903, after running 16 hours a 
day for 12 months. 





| 


0.82 
29 





| 

1. Load me = ss ¥ so 0.91 
2. Duration in minutes .. 3 0 | 
8. Revolutions per minute 179.9 | 179.8 
4. Load on the brake 236 } 204 
5. Pull on spring balance 12 8.4 
6. Effective 1 A x6 224 195.6 
7. Brake horse-power + * 33.2 | 28.9 
8. Total oil .. e fe is es 13.97 | 6.875 
9. Oilperhour .. ss * 16.76 | 14.24 
10. Per brake horse-power hour 0.505 | 0.493 
11. Mean effective pressure 106.5 | 99.4 
12. Indicated horse-power os rf 48.8 45.5 
18. Oil per indica‘ horse-power hour 0.344 | 0.313 

Temperature of jacket water inlet..| 50deg. F. | 50 deg. 

Pe os os outlet; 166deg. | 155 ,, 

15. ” * ” , vise..| 116 ,, 105 ,, 
21. Mechanical efficiency .. - 


ie \@ per cent. ‘a per cent 


For the steam-engine  ... Coal at 12s. 6d. per ton. 
Tn all cases delivered. 


The oil consumption for the Diesel engine has been 
taken, in each case, as the mean between the full and half- 
power rates of consumption. 

The fuel consumption in the case of the gas-producer 
has been taken at 1.5 lb. to 1.25 lb. per brake horse-power’ 
hour, plus an allowance for stand-by losses. 

The fuel consumption for the steam-engine has been 
taken at 4 1b. and 3.5 Ib. per brake horse-power per hour 
for the lowest and highest powers, assuming an evapora- 
tion of 8 lb. of water per pound of fuel. 

The final result is as follows :— 


Total Cost per Brake Horse-Power Hour, 








Engines, Diesel. | Gas. | Steam. 
d. d, d. 
35 Brake horse-power 0.59 0.69 0.89 
80 Brake horse-power --| 0,89 0.52 0.63 
160 Brake horse-power 0.32 0.40 0.49 


A result which is much in favour of the Diesel engine. 


TABLE VII.—80 Brake Horse-Power Diesel Engine. 
Test at Messrs. Stafford Allen, and Sons, London, May 16, 1908. 
Summary of Results. 


| Fall 


Load oh Ae ey. Oo | “OS” | Qs 
Duration in minutes 49 | 145 | 78 
Total revolutions a a | | 
Revolutions per minute 158 | 157 | 156 
Mean effective pressure 25.6 69 91,2 
Indicated horse-power 23.8 61.9 | 81.5 
Effective horse-power. . 0 381 | 57.7 80 
Mechanical efficiency .. 0 | 61.6 70.4 | 
Total oilin pounds .. 6.52 | 48.22 | 35.69 | 
Oilperhour .. .. .., 7.98 | 19.91 | 27.48 | 
Oil per indicated horse-power | | 
0.874 | 0.822 | 0.887 | 


hour .. os rt by 

Oil per effective horse-power | 

Ree | 0.528 | 0.479 | 
Cooling water per minute, Ib.' | 24.1 25.7 

Temperature of water inlet .. 

a a outlet 66dg. C. 60dg. C.\64dg. C.| 
Temperature of room.. el ee) ie * 

[18 4, | 

\ 


4 » oil + 2 at oe 





Initial capital cost is stated for the three items—land, 
buildings, and plant. : 

Annual charges are stated under the heads—interest on 
capital, maintenance and depreciation for buildings, and 
also for plant, fuel, oil and water, and wages. 

Line 11 gives the total capital cost in pounds. 
12 Capital cost per brake horse-power 
in pounds. 


” 


oa ‘ total annual expense in pounds. 

Se ieee annual cost per brake horse-power 
in pounds, : 

» 2 cost per brake horse-power hour in 
pence. 


The gas-engine taken for ——- is the Crossley 





using a Dowson gas-producer. The steam-engine com- 
pared with is the high-speed compound condensing 
engine. 
he fuels are :— 
For the Diesel Crude petroleum at 
45s. per ton, 


The author wishes to thank those gentlemen who hav 
rendered help to him whilst saktae tees investigations, 
and in particular Professor John man, M.I. 
Mech. E., of the Yorkshire College; Mr. G. Carels, and 
the firm of Carels Freres, of Ghent Belgium ; Mr. F. 

haw, C.E., ears Engineer, Harrogate ; Mr. G. 
Wilkinson, M.I. Mech. E., Borough Electrical En ineer, 
Harrogate ; Messrs. Stafford Allen and Sons, Cowper- 
street, Finsbury, London, and the Diesel Engine Com- 
pany, London. 


* We have received from the author the following cor- 
rections of the first portion of his paper which appeared 
in our last issue :—On page 167, first column, ween 
lines 51 and 52 from bottom, insert the sentence: ‘A 
fifth valve is at present used for the air-pump suction- 
valve.” On page 167 the fifth statement relating to the 
starting of the engine should have inserted after ‘‘the 
—a cam,” the words “‘and relieves the oil-spraying 
valve, 
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ECONOMY OF FUEL IN ELECTRIC GENE- 
RATING STATIONS.* 


By Henry McLaren, of Leeds. 


ALL public or municipal lighting authorities are re- 
quired to furnish yearly returns to the Board of Trade, 
giving their costs of generating current. From these 
returns Zhe Electrical Times has — a table of costs, 
which is kept up to date, and published weekly. The 
following remarks and figures are based on this table, 
published on January 1, 1903. 

Most of the municipal bodies end their financial year 
on March 31; therefore the figures given in Tables I. to 
XI. mainly refer to the financial year ending March, 
1902. It must be borne in mind that this was a period of 
exceptionally dear coal. 

The first point that attracts attention is the great differ- 
ence in cost per unit generated in these stations. They 
are located in various parts of the country; some are 
condensing, others a cml ll el or_non-condensin 
stations ; the price paid for coal varies largely, and dif- 
ferent systems of supply are used. All these considera- 
tions affect the costs. 

In the returns for the lighting stations the figures are 
based on units sold to consumers, and therefore include 
the large leakage or loss in the mains, which is debited to 
the generating plant. This may be as much as 20 per 
cent., and is a very important factor to be kept in mind 
when comparing purely lighting stations with tramway 
or railway plants, that ‘‘meter” the current as it leaves 
the station. 

Engineers would naturally expect that condensing 
stations would show a better fuel economy than non-con- 
densing, both for tram and lighting purposes, but so far 
as lighting only is concerned, it is just the reverse ; the 
average, both in fuel and works costs, is considerably in 
favour of non-condensing stations. Where trams are 
added to lighting, the condensing plants show a better 
economy than non-condensing, but in all cases the partly 
condensing station is the most economical both in fuel 
and works costs. 

Works costs include fuel, oil, water, waste, stores, 
wages of workmen, repairs and maintenance. It is mani- 
festly unfair to compare purely lighting stations, which 
have only a poor load factor, with stations that combine 
lighting and tramways, and generate large quantities 
of sues all day long, and meter it as it leaves the 
station. 

The author has therefore subdivided the stations given 
in the table of costs published by The Electrical 7'imes, 
and arranged them as follows: 


TwENTY-Two METROPOLITAN STATIONS. 
Lighting only. 
Units sold. 
Non-condensing, Table I. (page 201) .. 24,014,141 
Partly rong Table IT. (page 201)... 11,305,581 
Condensing, Table III. (page 201) 41,318,891 


These stations are fairly comparable ; they are all gene- 
rating current for lighting purposes, and pay London 
prices for coal and labour. In comparing the costs of 
these three types, it is found that the non-condensing 
stations produce current at 18 per cent. and the partly- 
condensing 21 per cent. less cost than the condensing 
stations. For fuel only, the saving in favour of non- 
condensing and partly-condensing plants is about 14 per 
cent. and 17 per cent. respectively. 
OnE HUNDRED AND SIXTEEN Provincia Stations. 
Lighting only. 
Units sold. 
Non-condensing, Table IV. (page 201) ... 18,430,119 
Partly ae Table V. (pege 201) .. 20,873,145 
Condensing, Table VI. (page 201) .. 85,933,215 


These stations, as a rule, are small, and situated in 
various parts of the country ; on the whole, they will have 
the advantage of cheaper coal and labour, as compa 
with the Metropolitan stations, and they show that their 
average cost of producing current is 18 per cent. less than 
the M stropolitan stations. Here again the non-condens- 
ing and partly-condensing stations are more economical 
than the condensing, the saving in works costs being 14 
and 16 per cent. respectively, and the saving in fuel 124 
and 204 per cent. 

Tuirty-Two Provinciat Stations. 

Supplying Current both for Lighting and Tramways. 


Units Sold or 
N d Table VII (page 201) aery 
Yon-condensing, Table ‘ ee 426 
Partly quadonn , Table VIT ape? 202) 30,040,162 
Condensing, Table IX. (page 202) ... 39,893,928 


In these stations the condensing plants are found to be 
more economical than the non-condensing by about 9 per 
cent. in works costs, and 19 per cent. in coal; but the 
partly-condensing stations are still better than the con- 
densing, showing an economy of 23 per cent. in works 
costs, and nearly 4 per cent. in fuel. 

Four Provinciat Stations on Powrr-Hovsss, 

Generating Current for Electric Tramways. 
All Condensing. 

Total units generated ~— ide 20,066,089 
Table X. (page 202) gives particulars of these stations. 
It is surprising to find that at least two of the lighting 

stations, s ‘Table VI.) and Edinburgh (Table IV.), 
deliver current at the consumers’ meters at 9 per cent. 





* Paper read before the Institution of Mechanical Engi- 
neers at Leeds, July 29, 1903. 





lower average cost than these four power stations aver- 
aged at their switchboards; moreover, Edinburgh is a 
non-condensing station. 

Glasgow, the most economical of the four power-houses, 
with an annual output of over 10,000,000 units and a 
tramway load-factor, delivers current at the switchboard 
at a cost of 0.6d. per unit works costs ; whereas Leeds 
Lighting Station, with only 3,000,000 output and a light- 
ing we Pcoeng shows a works costs of 0.62d. per unit, 
including the heavy loss in the mains. 

If the current was metered at the switchboard, 
the works costs would read considerably lower than 
Glasgow, the most economical power-house in the 
eountry. 

Two METROPOLITAN AND ONE PROVINCIAL 
Power-Hovses. 
Generating Current for Electric Railways. 
Total units generated .., on ... 26,513,997 
Particulars of these stations are given in Table XI. 
(page 202.) 
These are beaten in economy by the tramway power- 





electrical horse-power, or, say, 74 lb. per indicated horse- 
power per hour, taking a combined efficiency of 87 per 
cent. — the period under review these stations 
were no doubt paying more than 18s. 8d. per ton. This 
would modify the above —. but it is impossible that 
coal could have been sufficiently dear to bring them 
within reasonable limits. An economical condensing 
engine and boiler should not require more than 14 lb. of 
good coal per indicated horse-power per hour, or 2} lb. 
per unit generated. In everyday work 23 lb. per unit at 
the switchboard may be considered very good economy. 
From these figures it would enpest that the Metropo- 
litan condensing stations, Table III., after allowing 30 
per cent. for outside losses and banking fires, &c., were 
using at least twice the amount of fuel that economical 
plants ought to require. They generated during the year 
over 41,000,000 units, at a cost for fuel of over 200,000/. 
A very large percentage of this amount could have been 
saved 5 the use of well-managed, economical generating 
plant. It must be remembered that the most. of these 
stations were pioneers in the electric lighting industry of 
this country. Each extension was in a measure a large 
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Works costs include fuel, oil, waste, water, stores, wages of workmen, repairs, and maintenance. 


houses, already mentioned, by over 20 a cent. in works 
costs, and 5} per cent. in fuel costs. The extra for coal 
in the three railway power-houses may be accounted for 
by their geographical position, but the 20 per cent. excess 
in works costs appeee unduly heavy. 

The d m above shows in graphic form the average 
costs of the various classes of stations or power-houses. 
The results from any station given in the various tables 
may be compared with the average in its own or any | 
other class of station by means of this table. Take | 
Leeds Lighting Station, with fuel costs of 0.27d. per | 
unit, or works costs of 0.62d., it is found to be pest os - | 
ably lower than the average of the tramway power 
stations, the lowest average on the diagram. 

ao at 101b. for a penny, or 18s. 8d. per ton, 
then each decimal point of a penny on the diagram re- 
resents 1b. of coal. If the Metropolitan (condensing) 
ighting stations, Table III., purchased their coal at 
1 . per ton, they would appear to be using on an 
average over 11} lb. of coal per unit sold, or 8.6 lb. per 


experiment. They have had to contend with difficulties 
too numerous to mention, and, like ‘‘ Topsy,” they have 
just ‘‘ growed ” to what they are. Could their engineers 
start afresh, with a “‘ clean slate,” there is no doubt that 
these stations, with their enormous output, would take 
their place amongst the most economical in the country. 
There isa deal to be said in favour of the ‘‘clean 


| slate.” Taking theaverage station throughout the country, 


there is great room for improvement ; on the other hand, 
one finds a few stations that leave nothing to be desired ; 
some remarkably economical results are recorded even in 
small provincial stations. 

Condensing Plants.—Separate condensing plants are 
used in most lighting stations. The vacuum in the main 
engine low-pressure cylinder is usually poor, owing to the 
long lengths of exhaust pipe, often overcharged, and 
having numerous sharp bends; 11 in. vacuum in the 
cylinder has been recorded with 23 in. in the condenser. 
Station engineers, as a rule, do not pay sufficient atten- 
tion to this. The engines of separate condensing plants, 
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wer per hour ; the low steam per indicated h Bury St. Edmunds 0.61 | 391,516 : 1.41 | 882,15 incon. | Soe oy 
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iven are those guara’ note that the fi Exete 0.34 | 7,760,307 | 2'638. 3.24 | 2,026 outh ,521 | 522,421 1 | 1,258,729 
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Water evaporated por pound of coal from and at 
212 deg. Fahr. :—11.34 Ib. 

Boiler pressure :—157 lb. per square inch. 
Mechanical efficiency of engine, including the — 
of all the pumps, and brake-wheel friction :—93. 

per cent. 


These triple engines were fitted with surface condensers, 
and drove their own air, circulating, and feed pumps. 
The feed-water was pum direct from the hot-well to 
the boiler. Taking 18.8 lb. of steam per indicated horse- 
power for the non-condensing, and 12.54 lb. steam for 
the ne ne meng ogy! engine, the economy in steam due 
to condensing is 33 per cent., the economy in coal 30 per 
cent. The triple-condensing engines had the advantage 
of being larger in size, and working at 17 Ib. higher boiler 

ressure ; but as rds economy of fuel, the non-con- 

ensing engine had the advantage of the feed-heater. 

25 per cent. be taken as the saving in fuel due to con- 
densing, when the best engine of each type, working 
at the same steam-pressures, are used, it will be very 
near the mark. 

The tables show that in lighting stations the non-con- 
densing engines t the condensing by 13 per cent. in 
fuel economy ; this is the average over the whole country, 
13 + 25 = 38 per cent. to be accounted for to bring 
matters as they ought to be. Uneconomical, three-crank 
compound, tandem, condensing engines, largely used in 
lighting stations, nodoubt account for some of this, and, 
as already shown, separate condensing plants are 
steam wasters. 

All non-condensing stations should be fitted with effi- 
cient exhaust steam feed-heaters ; their cost is compara- 
tively small, and the saving in fuel is a clear 13 or 14 per 
cent. over cold feed. Feed-heaters or economisers fixed 
in the boiler flues cool the waste gases, and to a certain 
extent spoil the draught. If this has to be made good by 
using steam-jets under the tes, the actual saving in 
fuel may be small. The best results are to be got by em- 
ploying both types of heater, the water entering the 
economiser at nearly boiling point. It is interesting to 
note that Edinburgh and Motherwell, the two most 
economical non-condensing stations given in Table IV., 
are both fitted with exhaust steam feed-heaters. About 
fifteen years ago the author fitted this type of heater on 
a condensing engine with good results. It is now the 
common practice in America to fit these heaters on con- 
densing engines. 

Engines in General.—The steam losses in electric gene- 
rating engines are mostly due to valve or piston leakage, 
mainly the former. This applies more especially to con- 
densing stations using engines fitted with piston valves ; 
unless these are very carefully looked after, aey leakage 
is likely to occur, the steam passing direct to the con- 
denser. In non-condensing engines the exhaust pipe 
usually gives warning of leaky valves. Many station 
engineers do not appear to malin how serious this loss 
may be, and allow their piston valves to run in a very 
leaky condition. Others give this matter most careful 


attention, and are well rewarded for their trouble; in |— 


fact, some of the most economical non-condensing stations 
are fitted a with piston-valve engines, carefully 
looked after and kept steam-tight. Balanced slide valves, 
and valves of the Corliss type, having some pressure on 
the back to keep them up to the port faces, require much 
less attention, and will run for many years practically 
steam-tight. 

Two recent tests of condensing engines (in different 
stations) fitted with piston valves, disclosed the fact that 
they required over 45 lb. and 50 Ib. of steam per kilowatt- 
hour respectively. When previously tested the consump- 
tion was about 30 Ib. per kilowatt in each case. Dutwandly 
they appeared to be running as well as ever. 

Coa] to the value of 839,613/. was used in the 177 stations 
given in the tables, during the year under review. It is 
safe to assume that 100,000/. was lost in engine leakages 
alone. There is no doubt it would pay to employ an 
engineer in each of the larger stations to do nothing else 
but make tests and report on fuel losses with a view to 
their remedy. 

Boiler-House Plant.—There are great differences in the 
oan of steam generated by boilers. Engine-builders 

nd much less difficulty in getting their guarantee figures 
from the honest steam of the Lancashire or other cylin- 
drical boiler than they do from the high-pressure ‘‘Scotch 
mist” given off by the now fashionable box of water-pipes. 
In lighting stations there are great fluctuations in the 
demand for steam. Oniy those who really understand 
the art of firing can appreciate the difficulty of work- 
ing mechanical stokers with economy under such condi- 
tions. Extra te area may be the salvation of the 
tyro at the higher loads, but with such men, it is fatal 
to economy at the lighter loads, especially when steam- 
jets to force the draught are used. 

An efficient method of forced draught is a decided ad- 
vantage in lighting stations, if it is properly used, for it 
enables steam to be maintained over the peak of the load. 
The latest system of Halpin’s thermal storage is the ideal 
method of obtaining the same end. At light loads the 
steam jet method of forcing draught is often tly mis- 
managed. A peep erone™, ie small side ae at the 
back of the grates, ina Ba’ k boiler, fitted with movi 
grates and forced draught, and carrying, say, half-load, 
is often a revelation of how not to do it. One-third of 
the grate may be covered by a spouting volcano of fire, 
the remainder employed in carrying away dead ashes and 
clinker, allowin quantities of cold air to pass, all 
of which has to heated up to the temperature of the 
escaping Under these conditions, a low flue tem- 
perature is no criterion of economy. 

Some makers of steam-jet draught producers only 
require 3 per cent. of the steam generated to supply their 
blowers ; others state that they require 3 per cent., but 
their fittings are found to be large enough to pass four 





TaBLE VIII.—Lighting and Tramways. 
Partly Condensing. 
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2 = be nD 
se| 3 |8 #8 
os | § sf | eg 
ae 5 ts § * x |S 5 ° 3 
ac | og Pog; xo 
gee 82 sg £22) 33 
3 3% = eee) = 
Bt = Be ° 5 oO = Po) 5 
| a. | res ers 
Aberdeen “| 0.66 | 1,546,569) 1,020,735 1.1 | 1,701,225 
Ashton -| 0.69 977,044 674,160! 1.18 | 1,152,911 
Blackburn .| 0.71 | 2,002,141) 1,421,520) 1.09 | 2,182,338 
Bolton .| 0.44 | 8,120,709} 1,373,111! 0,80 | 2,496,567 
Liverpool .. .-| 0.50 | 20,018,142) 10,009,071) 0.81 | 16,214.695 
Sunderland .| 0.73 | 2,875,557) 1,734,156) 1.11 | 2,636,868 
Total...) = 80,040,162) 16,232,753 —~— | 26,384,509 
‘ ‘ 
16,232,753 _ eee ‘Saute 
30,040,162 =0.540d. per unit sold or generated for coal. 
28,384,599 ' 

30,040,162 =0.878d. per unit sold or generated for works costs. 
TaBLe IX.—Lighting and Tramways. 
Condensing. 

| | ] 
2 E=) = be Be n 
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Ps £ o Pe ee 
5 © Z es| Fs 
pas | 5 5, § . x 2° aS | 8 
aS | og 4 
433 8% Sg #28) 33 
= = 5 P= 
52 £) €s | §60 [goo go 
d. | d. a d. 
Bootle | 0.59 1,327,482 | 783,184 | 0.90 | 1,194,688 
Bradford .| 0.39 4,901,172 | 1,911,457 | 0.76 3,724,890 
Brighton 0.74 | 4,860,430 | 3,596,718 | 1.43 | 6,950,414 
Burnley .| 0.40 | 505,736 | 202,294 | 1.07 | 541,187 
Carlisle .| O71 | 494,475 351,077 | 1.61 796,104 
Cork .| 0.82 | 1,701,996 | 546,638 | 0.61 | 1,038,217 
Croydon | 0.92 | 1,810,387 | 1,665,556 | 1.34 | 2,425,918 
Dover .| 1.24 | 781, 969,443 | 2.13 | 1,665,253 
Dundee .| 0.82 | 1,041,800 854,276 | 1.33 | 1,385,594 
Grimsby ‘| 0.84 | 292,004 | 245,358] 1.46 | 426,457 
Halifax 0.48 | 2,557,548 | 1,227,623 | 1.09 | 2,787,727 
Manchester | 0.41 |10,502,299 | 4,305,942 | 1.15 | 12,077,643 
Newcastle. . 0.48 | 2,562,383 | 1,229,943 | 0.94 | 2,408,640 
Oldham .| 0.71 | 1,042,055! 739,859 | 1.33 | 1,385,933 
Plymouth .. .| 1.17 832,435 973,948 | 1.72 | 1,431,788 
Southport... 0.49 | 1,462,407 | 716,579 | 0.97 | 1,418,584 
St. Helens.. 0.35 910,736 | 318,757 | 0.82 | 746,803 
Taunton .. 1.11 | 385,907 | 428,356 | 1.63 | 629,028 
Tynemouth | 0.74 | 449,467| 332,605) 1.41 | 633,748 
Whitehaven .| 0.7 | 228,887 | 160,220 | 1.44 | 329,697 
Wigan ae ..| 0.45 | 579,904; 260,956 1.13 655,291 
Worcester .. .| 0.85 662,569 563,183 | 1.45 | 960,725 
Total .. — 80,808,928 |92,883,072 | — 45,614,129 
22,383,972, STI a 
$9,893,928 =0.561d, per unit sold or generated for coal. 
45,614,129 _ e 
39,808,928 ~ 1.143d. per unit sold or generated for works costs. 
TABLE X.—Electric Tramways. 
Condensing. 
j | n + 
4 | * = 4 
Se o 2 | B23 Be 43 
o3| § 2 353, 58 
rs ro : } le ae x 
Se) st | s¢ e.8 33 
$3 =e | #5 (S83) 28 
<) P | P ie =) 
Blackpool & Fleet- d. | eae | Sel: d. 
wood ; .. 0.46 917,930 | 422,247) 1.16 1,064,798 
Dublin 0.43 6,651,113 | 2,859,978 | 0.79 | 5,254,379 
Glasgow 0.19 10,527,489 | 2,000,222 | 0.6 6,316,493 
Hull 0.54 | 1,969,557 | 1,063,560 | 0.99 1,949,861 
Total .. — |20,066,089 | 6,346,007 Bs. 14,585,531 
6,346,007 _ ; 
20,066,089 =0.316d. per unit generated for coal. 
14,585,531 Ps 
20,066,089 =0.721d. per unit generated for works costs. 
TaBLeE XI.—Electric Railways. 
Condensing. 
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5 d. d. d. 
Central London .. 0.88 16,753,292 | 6,366,250 0.92 | 15,413,028 
City and South 





London .. --| 0.28 4,850,420 | 1,358,117 0.94. 4,559,394 
Liverpool Over-| 
head... -. 0.24 | 4,910,285 | 1,178,468 0.83 | 4,075,536 
Total .. -. — 26,518,997 | 8,902,835 — | 24,047,958 
EDI a inne? 
26,513,997 =0.335d. per unit generated for coal, 
24,047,958 


26,513,997 =0.907d. per unit generated for works costs. 





times that amount, even when the full rating of the boiler 
is taken. The average fireman, as a rule, goes for all he 
can get under any conditions ; hence it comes that he is 
able to maintain steam under the conditions already de- 





scribed, and waste large quantities of fuel by heating on 
“eo great excess of air passing through the uncove 
rs. 

Some years ago the author made a steam-economy test 
of a large pumping plant in the colonies. The boilers 
were fired with wood, and the draught was got by means 
of steam jets. It was found that they used 19 per cent. 
of the total steam generated. In a recent test of a modern 
stoker the numerous steam jets used 12 per cent. of the 
total yest gem age By the use of fans, especially 
when heated air is used, economy is obtainable. 
Feed pumps and other boiler-house auxiliary engines re- 

uire a considerable percentage of the steam generated. 

n condensing: stations, better economy is obtained by 
utilising the exhaust of the auxiliary engines in heating 
the fi than working them as condensing engines. In 
lighting stations the losses in the ring steam main, with 
its numerous traps, is a serious consideration ; it is seldom 
less than 5 per cent., and may be very much more if the 
ae are not kept in perfect order and properly regu- 
ated. 
Superheating, especially when piston-valve engines are 
used, shows a good steam economy, but the saving in fuel 
is not so marked. In lighting stations its proper regula- 
tion is rather difficult. The extra wear and tear on the 
main engines and on the superheaters themselves are 
items that have to be considered. 

The Station Engineer.—He should note that the average 
works costs for the non-condensing lighting stations, 
Table I. and Table IV., are 164 per cent. less than the 
condensing stations, given in Tables III. and VI. One 
explanation of this may be that less plant requires less 
looking after and less repairs; there is also less capital 
invested. Buta well-managed condensing station with 
economical engines, fitted with their own condensers, 
&c., is certainly the most economical type of station, 
especially where trams are coupled with lighting. The 
figures already given prove that the great economy due 
to condensing may be frittered away by using unsuitable 
‘ome and by careless management. In his specifications, 

e should insist that the total steam used by the main 
engine and its condensing plant be included in the gua- 
ranteed consumption ; Hs that the evaporation of the 
boilers be taken in dry steam, delivered to the engine, and 
exclusive of steam used for various pu in the work- 


rposes 
7 | ing of the boiler. He would then be much better able to 


decide on the best type of plant to use. 

Steam-Turbines.—The reare only four stations given in 
the tables wholly using steam-turbines :—Newcastle Dis- 
trict, Table V.; Scarborough, Cambridge, and Melton 
Mowbray, Table VI. Newcastle Station is the lowest, 
both in coal and works costs; yet it is easily beaten by 
South Shields, a station with vastly less output, situated 
on the same river, and using triple-expansion condensing 
engines, which comes out 35 per cent. less in fuel, and 25 
per cent. lower in works costs than the turbine station. 

Gas-Engine Stations.—In the costs table of the Elec- 
trical Times particulars are given of only two gas-engine 
stations. Northwich, using Mond producer-gas, has 
an output of 104,000 units. Its fuel cost is 0.48d. per 
unit ; works costs are 1.48 per unit. This is handsomely 
beaten by Leigh, Table IV., a station with a smaller out- 
put, using non-condensing steam-engines, which comes out 
at 28 per cent. less in fuel, and 15 per cent. less in works 
costs. 

Redditch, the other gas-engine station, using Dowson 
producer-gas, has an output of over 172,000 units ; coal 
costs are 1.3d. per unit, and works costs are 2.61d. 
per unit. There are over a dozen smaller sized steam- 
engine stations given in the tables that beat these 
results. 

It is encouraging to note from recently published re- 
turns that the costs in various stations throughout the 
country show a decided tendency to improvement. This 
is partly owing tocheaper coal, but there is also a healthy 
rivalry between station engineers, stimulated, no doubt, 
by the Electrical Times publishing their results. This 
should in time bring the electric generating stations into 
the front rank as regards economy of fuel. . 

If any remarks in this paper assist the station engineer 
towards obtaining this better economy, the author will 
feel amply rewarded. 








Tue Pactric Caste.—The final ey of the American 
Pacific cable was effected at Honolulu, July 4. A message 
sent by Mr. Roosevelt to Mr. Mackay, the president of 
the Commercial Cable Company, from Oyster Bay made 
a circuit of the globe in 12 minutes. It is claimed that 
this beat the record. 





BLast-FURNACES IN THE UNITED States.—The weekly 
—_—— rye! of the furnaces in blast in the United 

tates stood at the commencement of July at 414,636 
tons, as compared with 353,800 tons at the com- 
mencement of January, 310,950 tons at the commence- 
ment of July, 1902, 298,460 tons at the commencement of 
January, 1902, and 310,850 tons at the commencement of 
July, 1901. The weekly —- capacity moved on 
as follows month by month this year :—January, 353,800 
tons; February, 343,111 tons; March, 354,733 tons; 
April, 376,576 tons; May, 381,697 tons; June, 398,139 
tons; and July, 414,636 tons. It will be seen that the 
record has been altogether beaten. At the same time it 
should be noted that stocks of pig, sold and unsold, in the 
United States are increasing rather than otherwise, 
having amounted to 257,010 tons at the commencement of 
July, as com with 203,403 tons at the commence- 
ment of June, 162,742 tons at the commencement of May 
170,757 tons at the commencement of April, 159,353 tons 
at the commencement of March, and 119,641 tons at the 
commencement of February. 
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ComPILeD BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 
The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated. 
Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics, 





Copies of Specifications may be obtained at the Patent O Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 


The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the adverti. t of the opt Complete Specification, 
give notice at the Patent O, of o: ition to the grant of a 
Patent on any of the grow mentioned in the Acts, 





ELECTRICAL APPARATUS. 


6098. E.S. Moore and T. L. Boyden, Wolverhamp- 
ton. Dynamo Electric Apyparetas. {1 Fig.) March 16, 
1903.—In this specification is claimed ‘‘In electric motor gene- 
rators or other d\nam--2lectric machines, an armature having 
a hollow drum provided with hollow shafting through which the 
ventilating air for the armature is drawn, substantially as herein- 





before described.” In one arrangement there is a hollow length of 
shaft in each end of a drum made in parts separable near the 
middle of its length, ‘‘and united by flanges secured by bolts for 
convenience in winding.” The reason for preferring to admit air 
to the drum through the narrow shaft passages is not stated. 
(Accepted May 27, 1903.) 


4168. P. C. Hewitt, New York City, U.S.A. Rec- 
tifiers. [4 Figs.) February 21, . (Convention date, 
October 30, 1902.) The inventor has discovered that in a mer- 
cury vapour lamp there is an initial-excessive resistance at the 
negative electrode to electrical discharge, only decreased after a 
discharge has passed, and he utilises this phenomenon for the 
rectification of monophase or polyphase alternating current. Dis- 
charge is started in a lamp by a high-potential current flowing in 
the desired direction ; it will’ then persist in this direction only 
if the lamp be placed under an appropriate alternating potential. 
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A plurality of positive electrodes may be used, and appreciable 
currents will not flow between them, although they may at times 
be negative one to the other. When using the apparatus to 
rectify a monophase alternating current, as the pulsations in 
one direction are discontinuous and separated. by intervals suffi- 
cient to. permit the original resistance in the neighbourhood of 
the negative electrode to reassert itself, an additional positive 
electrode is fitted, and a small current is supplied to it and to 
the negative electrode, in order that the correctly-directioned 
pulsations of alternating current may always be able to pass. 
(Accepted May 27, 1903.) 

14,135. H. Baker, A. T. Smith, and the Castner- 


Keliner Alkali Company, Limited, London. Electro- 
lytic Cells. [2 Figs.] June 21, 1902.—In order that the internal 
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such manner that it sweeps the surface of the mercury, and carries 
dirt therefrom into an adjoining compartment, in which it is re- 
tained and from which it can be readily removed. The lower part 
of the dirt compartment is preferably constituted as a reservoir 
for the flowing mercury, so that any dirt that may be in the mer- 
cury may have time to rise to the surface thereof to join the dirt 
swept in by the electrolyte, in order that it may be removed there- 
with. (Accepted May 27, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
A. Radavanoric, Zurich, Switzerland. Ex- 


7398. 
plosion Engines. [1 Fig.] March 30, 1903.—This invention 
provides an explosion engine working on a two-stroke cycle, and 


g 





in which scavenging is produced and intake of fresh combustible 
facilitated by the ejector action of a jet of steam vaporised by 
heat derived from the exhaust gases. (Accepted May 27, 1903.) 


8158. S. Falk, London. Incandescence-Gas Bur- 
ners. [3 Figs.! April 8, 1903.—This invention provides an 
‘‘anti-vibrator” burner-top for minimising the effect of vertical 
vibration upon the mantle of an incandescence-gas burner, and in 





which the mixing tube has an enlarged head entering the burner 
top, a flange at the lower exterior part of the head, a spring 
borne upon the flange, and a downwardly prolonged weight at the 
base of the burner-top, suspended upon the spring by an inwardly 
projecting flange at its upper portion. (Accepted May 27, 1903.) 


GUNS AND EXPLOSIVES. 


13,111. J.M. Az, Hilverzum, Holland. Explosives. 
June 9, 1902.—An explosive according to this invention for blast- 
ing in fiery mines, and which, it is stated, excels an equal weight 
of any other nitrate mixture in security and strength, comprises 
ammonium nitrate 91 to 93 parts, anthracene (C)4Hj9) 5 to 7 parts, 
and 1 to 3 parts of barium sulphide. The preferred prescription 
specifies ammonium nitrate 91.826: parts, anthracene 6.174 parts, 
barium sulphide, 2 parts. Detonation is by ordinary means. The 
inventor says that :—‘‘A special feature of my explosive is the 
freedom from the production of pernicious after-damp.” (Accepted 
May 20, 1903.) 


PUMPS. 
17,300. J. Vivian, Camborne, Cornwall. Air- 
Compressors. [4 Figs.) August 6, 1902.—In an air-com- 


pressing system comprising a motor, an air-pump, and an air- 
reservoir, and in which the air-pump is rendered non-delivering (the 
engine continuing at work) when the reservoir is full, according 
to this invention the by-pass or like valve is actuated by a motor 
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resistance of an electrolytic cell having a mercury cathode may not 
be increased by a surface film of dirt resting thereon, according to 
this invention the electrolyte is caused to flow through the cell in | 


(1085) 





device to which motive fluid is admitted by a pressure actuated 
device upon the air-reservoir. In one arrangement the air-pump 
has means for opening and for retaining open its inlet valve, when 


RAILWAYS AND TRAMWAYS. 


15,581. W. Defries and V. J. Feeny, London. Car- 
riage Windows. (6 Figs.| July 12, 1902.—The object of this 
invention is to provide means for preventing vibration in the 
sliding windows of railway and other carriage doors, and for ex- 
cluding draught and dust when the window is closed. Accordin 
thereto, the sliding window is as at present left free to be raise 
and lowered vertically, but it is provided at the sides with vertical 
yrooves. The races in which the frame runs are provided with 

rs of tee-section metal pivoted at their upper extremities ; and 
the centre webs of the tees en in the grooves of the sliding 
windows ; thus in any intermediate position mutually locking each 
other against transverse motion, while permitting the window 
when fully raised to be lifted over the water-bar. The underside 
of the top rail of the door is furnished with a spring plate extend- 
ing outwards and downwards, and so shaped as to bear upon the 
top rail of the window. (Accepted May 27, 1903.) 


SHIPS AND NAUTICAL APPLIANCES. 


14,212. J. Chapman, Sunderland. Plates for Ship- 
building. [11 Figs.] June 23, 1902.—According to this inven- 
tion, and in order to avoid the necessity of using packing at the 
“landing” and “ over-lap-butt ” edges of plates in shipbuilding 
and the like, the plates of the inner ‘‘strake” are made with 
their outer surfaces flush at the corners of the overlapping edges 
by “‘ joggling ” them at the corners, whereby the underside of the 
landing edge of the outer strake plates lies on the flush surfaces 
of the lower strake plates, and therefore requires no packing. 
Provision is made for oe the plates to the stem or sternpost 
ofaship. (Accepted May 27, 1903. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,458. A. Bolton, Manchester. Boiler Flues. [3 Figs.] 
May 20, 1902.—This invention relates to Lancashire, Cornish, or 
like boilers having superheater tubes fitted in the down-take flues; 
and in order that such superheater-tubes may be properly heated 
under conditions of light or heavy draught, a walt is provided in 
the centre of the down-take flue, between the rear ends of the 
boiler flues and the superheaters, and extending from the crown 
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of the arch in the down-take flue to the crown of the arch in the 
flue which passes along under the boiler, there being a space left 
on each side of the wall. An inclined circuitous passage extends 
from the rear ends of the boiler flues to the head of the flue under 
the boiler, an adjustable damper being provided opposite the end 
of one of the. boiler flues, to regulate the amount of combustion 
products passing directly to the bottom flues without circulating 
among the tubes of the superheater, (Accepted May 20, 1903.) 


6142. The Hon. C. A. Parsons, Newcastle-on- 

e. Steam Turbines. [10 Figs.] March 12, 1902.—In this 
specification is claimed :—‘‘In fluid-pressure turbines of the 
de Laval type, the method of securing a high relative velocity 
between jet and bucket with reduced skin frictional losses by 
rotating in opposite directions the element-carrying nozzles and 
the element-carrying buckets or vanes against which the fluid 
impinges, substantially as described.” The arrangement is pre- 
ferably such that the working fluid, after impinging on the vanes, 
passes to the exhaust without interfering with the action of suc- 
ceeding jets. The shafts of the counter-rotating elements may 
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be co-axial, and may respectively carry the two reacting parts of 
a dynamo machine. Reversing turbines of this class may comprise 
a separate set of nozzles (which may be fixed), supplied from a 
separate pressure chest, and adapted to direct working fluid 
against the reverse sides of the buckets, or against a row of re- 
versely-set buckets. The inventor says :—‘‘ By my new method I 
roduce a steam turbine of remarkably simple construction, which 
in operation allows great reduction in the losses from the skin 





a piston and cylinder device receives air from the air-reservoir 
through a valve opening at a predetermined pressure. (Accepted 


May 27, 1903.) | 





frictional resistance ; and this renders the single-expansion type 
for the first time admissible for direct coupling to dynamos or 
screw propellers or other purposes, where the speed of revolution 
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s moderate.” Apart from power saved in gearing dispensed with, 
such turbines have only one-fourth the disc stresses and one-sixth 
the skin resistance of the simple form. (Accepted May 20, 1903.) 


10,809. G. G. M. Hardingham, London. (Ff. H. Trevi- 
thick, Cairo.) Steam and Feed-Water Heating. (6 Figs.) 
May 10, 1902.—This invention relates to combined non-condensing 
boiler and engine sets, and provides feed water heating and steam 











superheating devices, comprising tubu'ous cylindrical vessels 
arranged within a longitudinally extended smoke-box, having a 
steam blast for drawing furnace gases, the lower vessels being used 
to heat the feed-water and the upper ones to superheat the steam. 
(Accepted May 20, 1903.) 


11,153. W. Heap and E. G. Constantine, Man- 
chester. Boiler Stay-Bolts. (20 Figs.) May 15, 1902,.— 
In this specification is claimed :—‘A boiler stay-bolt, having 
a neck and screw thread produced by squeezing and rolling 
substantially as set forth.” In one process of manufacture a 
neck is indented by rolling and squeezing, and a screw thread 
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is subsequently formed tnereon in a similar manner. A machine 
to carry out the process may comprise a set of three necking rolls 
and aset of three screwing rolls, and means for causing their 
rotation and relative approach and recedence. The necking rolls 
may each be constructed in two parts, with means for varying 
their distance apart so that necks of varying lengths may be 
rolled. (Accepted May 20, 1903.) 


15,420. J. N. Paxman and T. 8. King, Colchester. 
Slide Valves. (4 Figs.) July 10, 1902. —With the object of 
increasing the effective area of the port openings of piston slide- 
valves, according to this invention the piston valve is made 








sive strain have washers, or a washer strip, under their heads. 
The scope ofthis invention is limited to eyelet hooks used in 
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securing the edges of a cover fastened over heat non-conducting 
material on a steam pipe. (Accepted May 27, 1903.) 


TEXTILE MACHINERY. 
11,730. A. P.S. Macquisten, Glasgow. Warp Sto 
Motions. [2 Figs.] May 23, 1902.—In a loom or warping Bend 
according to this invention, and inorder that breakage of one or 
more threads of the warp may on occasion be indicated, and if neces- 
sary the machine stopped, there is provided a row of elastic wires 
each arranged in front of the crossing of a pair of the warp threads, 
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in such manner as to be bent forwards when the warp is stretched 
and to spring backwards when one of the pair of threads breaks. 
The indication may be given or actuation of the stopping mecha- 
nism performed by electric current passing through a contact 
between the elastic wire and a transverse conductor, against which 
it bears when the thread is broken. (Accepted May 20, 1903.) 


14,436. P. Castelain, Roubaix, France. Loom 
Shuttles. [10 Figs.) June 25; 1902.—This invention is intended 
to prevent, in loom shuttles, falling in of the caps through shock 
at the ends of the travel ; and according thereto the spindle is pro- 
vided with a heel, preferably square and in one piece, and having 
a longitudinal circular hole in it, and constricted at one end. The 
rod is provided with an enlarged portion or collar, recessed to re- 
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ceive the pin of the shuttle, made slidable in the recess, but not 
permitting rotation of the shaft. The collar projecting from the 
rod serves as a seat for one end of a spring, whose other end bears 
against the before-mentioned constriction. The rod and collar 
both have holes adapted to coincide to allow passage of a pin that 
slides in grooves formed in two opposite surfaces of the heel. Con- 
tributory and substitutional devices are provided. (Accepted 
May 20, 1903.) 


MISCELLANEOUS. 


10,902. J. G. Witcombe, Lee, Kent. Dog-Hooks. 
{6 Figs.) May 12, 1902.—This invention poriee a dog-hook 
having the fork members adapted to fold back, so that the 
hooked ends thereof are closed against or into the recessed ends 
of the handle. In one construction the shank, to which the fork 
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bers are pivotally attached, comprises two parallel spring 
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hollow, and in it is used a fixed central stalk having ports similar 
to the main steam ports in the cylinder. The central stalk may 
be supported from ‘one end, the slide-valve rod passing through it 
so as to be connected to the piston valve at the free end thereof. 
(Accepted May 27, 1903.) 


. Bannerman, Glasgow. 
8.) July 2, 1902.—According 


blades, and these blades at their ends, and the fork members at 
their pivoted ends are so arranged or shaped that the fork 
members oppose resistance to swivelling movement when either 
open or closed. (Accepted April 22, 1903.) 


2461. H. C. Woltereck, London. Producing Am- 
monia. January 30, 1902.—The provisional specification is as 
follows :—‘‘ I have found that a, mixture of air and of con- 
taining hydrogen, such as coal-gas or water-gas, will produce 

ia when conducted.ever heated contact material, such as 
iron or iron oxide, either alone or mixed with other material, 
such as lime and or coke, and that steam may be mixed 
with the subjected to this reaction, or may be omitted as 





“The process for the synthetical production of ia con 
sisting in passing a mixture of air and a gas containing hydrogen 
in the presence of water vapour over iron oxide heated to a dull- 
red heat.” The inventor finds that iron free from oxide is useless 
for the purpose in view, and the claims are limited to working 
the process with the water vapour passing, to maintain oxidation, 
at the same time that the gases to be synthesized are passing. 
(Accepted May 6, 1903.) 


10,836. C. A. Charlton and H. E. Newstead, Not- 
tingham. Platen dies om Machines, [2 Figs.] May 12, 
1902.—In platen printing machines of the kind in which the im- 
pression is thrown on or off by an eccentric shaft fitted with a 
slotted lever actuated to.throw the impression on by contact with 
a projection on a rod which slides through the slotted lever, and 
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can be turned to its on or off position, the said rod being actuated 
by hand through a weighted arm placed at one side only of the 
machine, according to this invention the rod is mechanically con- 
nected to means for moving it from either of both sides of the 
machine, and, it may be, also by means‘ of a foot press. The in- 
vention is limited in the claims to the use of links in combination 
with the various levers. (Accepted April 29, 1903.) 


14,519. A. A. Common, London. Telescopes. (3 Figs.] 
June 30, 1902.—This invention relates to draw-out telescopes, and 
provides, for focussing, a screw motion such that, by turning the 
draw-tube carrying the eye-piece, an accurate adjustment is easily 
obtained. Fixed in the end of the second draw-tube, or what 
would be in the case of a single draw telescope the body of the 
telescope, is a hollow screwed sleeve, in which is fitted and engages 
a second collar, through which the first draw-tube is free to slide, 
except at that part where it is at the extent of its pull. At this 
place is provided means to engage the draw-tube with the screw, 
so that by a turning movement of it the screw is turned and the 
eye-piece is moved for the purpose of focussing ; but the arrange- 





ment is such that the telescope can be shut up in the usual way 
by posing in the draw-tube, or the draw-tube may be provided 
with a groove, so that it is always engaged with the hollow screw. 
In this case the focus, when found, can be recorded by means of 
figures showing the position of the screw in the nut ; in either 
case when the telescope is reopened after use it will come to the 
last focus used. The pitch: of the screw is preferably made 
sufficient to include in one turn the proper movement for objects 
between, say, 100 yards and infinity, plusa small amount necessary 
to allow for differences in eyesight. In order to lessen friction in 
pulling out the draw-tubes, the diameter of all that portion ex- 
posed when the telescope is open is made slightly less than that 
which forms the joint. (Accepted May 20, 1903.) 


17,027. O. Schott, Jena,Germany. Blowing Glass 
{1 Fig.] August 1, 1902.—This invention has re- 

ference to the production of glass flasks, jars, or lamp bulbs in 
quantity, when such articles are too large to be blown in the 
ordinary way from cylindrical tubes by means of the blow-pipe 
flame. These goods have heretofore been made singly or 





moulded as one of a pair of articles, the other article of the pair 
being a body open at both ends. According to this invention, a 
manifold and divisible set of vessels is blown at the furnace, in a 
mould so shaped that the bodies are connected as a series of pairs 
having their bottom ends together, and joined by a neck of 
tubing that is subsequently closed, to complete the bottoms of 
the vessels, by means of a blow-pipe. (Accepted May 27, 1903.) 


13,505. H.G. Butler, Vermilion, Ill, U.S.A. Hard- 
Ground Breaker. [5 Figs.] June 14, 1902.—A breaker or 
plough for hard or frozen ground or for coal or soft rock accord- 
ing to this invention comprises plough or scarifier blades attached 
to the under side of a platform sufficiently heavy to crush the 
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pieces of torn up substance. A described apparatus comprises 4 
platform weighing many tons, and having an upwardly rounded 
front edge, with a number of blades adjustable as to depth on its 
under surface, two of the blades being in line ahead in order to 








14,735. C. Porteous and W. 
Covert: team Pipes. (4 Fp 
to this invention lacing hooks liable to be pulled out by exces- 


the conditions rowere” In the final specification is claimed :— 


guide the plough. (Accepted May 27, 1903.) 
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5 Bed of Stream Pushed with old Stone Sleepers 


AMERICAN AND BRITISH WORKMEN. 
[By an Enetish ENGINEER IN AMERICA. | 


ENGLanp is just at present in one of her recurrent 
fits of self-searching and examination—a practice to 
which she is somewhat prone, and one that renders 
more bearable her undeniable normal self-satisfac- 
tion. The speeches of Lord Rosebery and others 
pointing out England’s shortcomings have been 
widely quoted abroad, ‘with much zest and, we 
may add, an enhanced opinion of the speakers’ 
intelligence and acumen—a remark applicable also 
to Mr. Brodrick’s pathetic inquiry as to whether 
you are in truth only a nation of amateurs. 
Anyone, however, who is not wilfully blind, nor 
a priori desirous of believing what these gentlemen 
state to be the case, knows that Great Britain is 
by no means in the parlous state some people 
would like her to be. Still, she is, in many 
respects, living in a fool’s paradise, and anyone 
who can rouse her to a sense of that fact will have 
done a gooddeed. She cannot reasonably expect to 
retain her old hold on the world’s trade, but she can 
yet put up a good fight, if warned by past events. 

I notice the constant reiteration of the old 
parrot cry of ‘‘more technical education.” It is 
really amusing how men who are not engineers 
follow one another in this respect. I am de- 
cidedly of opinion that this point of technical 
education for the mass of workers is grossly over- 
rated ; its reiteration seems to be the result of 
superficial and illogical reasoning. If, because 
I saw a race won by a man with red hair and wear- 
ing green pants, I straightway insisted on these 
attributes to all and sundry desirous of similar 
success, men would scoff at me, and remark that 
I had possibly overlooked some slight advantages 
in the way of temperate living, rational exercise, 
docility to the trainer’s orders, and so on. And 
yet we have people who, noting Germany’s and 
America’s business successes, and the collateral 
circumstance of their vigorously fostering technical 
education, straightway seize ou the latter as being 
the sole cause of such success. In this they are 
followed by many worthy men, who find it_easier to 
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repeat an assertion than to ascertain its accuracy. 
Much has been written about the cheaper produc- 
tion of work in America, albeit to the accompani- 
ment of a higher wage; but beyond discussing the 
blighting effect of trade unions in Britain, and the 
general desire of the men to run the shops in their 
way, little has been done to account for the less 
costly output. I here purpose looking a little deeper 
into the causes at work, confining myself chiefly to 
the employers’ argument that it is the men who are 
to blame. It is often asserted that the American 
workman is the more efficient of-the two—more 
industrious, cheerful, and willing. Instead, then, 
of merely denying or endorsing this, as in the 
usual run of arguments,.it behoves one to try and 
see whether there are any reasons why it should 
be so; this involves a discussion of the social life 
and surroundings of the two men. I have lived for 
many. years in the manufacturing districts of 
England, and a comparison of life there with that 
in the Eastern American States may be of interest. 
As regards the strictures I may make on British 
artizans—I speak of the. class—I am aware there 
are many exceptions among them. 

I would say at once that one great want in 
England is education, but not technical education 
merely. What is wanted is more general educa- 
tion amongst the working classes. They need 





to learn to see clearly that there are two sides to 
a question ; that labour has its duties as well as 
its rights, and that capital has its rights as well 
as its duties; that, in short, the working-man 
is not King—the all-in-all. Only the ignorant 
man thinks he is indispensable ; a really well- 
informed man, a man with a liberal education, 
a man who can reason correctly—none of which 
conditions necessarily involve a college education 
or much book-learning—never assumes the réle of 
the fly on the wheel. The whole question naturally 
calls for a comparison of the British and, say, 
the American workman. I will therefore discuss 
the latter’s behaviour and surroundings as they 
have struck me. 

Climate.—The first point of difference that is 
much talked about on the British side is the 
climate. Many English shortcomings, such as 
lethargy or drunkenness, are attributed to the 
climate, and American greater industry to the sup- 

sedly better climate. Ihad heard much of the 

racing and brisking up qualities of the American 
variety, and I had expected to notice some violent 
and sudden change in my temperament on arriving 
here ;. but I was unaware of it. Although I have, 
as a matter of fact, moved about and worked harder 
and quicker here than in England, I attribute it 
simply to a natural falling-in with the common 
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stride. The summers here are extremely trying, 
but the workmen maintain their quick rate—a’re- 
mark true also of the draughting-room and the office 
force in general. The only season that is more 
enjoyable than in England is the winter. The cold 
is intense but dry, and the shops are warmed, 
really—not nominally, as in many cases in England. 
Americans who have had charge of men in England 
honestly believe they are slow. But, really, much 
is pardonable in men who have to live in such an 
accursed climate as that of, say, Manchester for 
instance. 

Food.—The huge food supply of the United 
States is, I believe, largely responsible for the posi- 
tion to-day. ‘True, the people have been too busy 
opening up their country to devote much time to 
the culture of their produce, animal or vegetable ; 
but what they lack in quality is more than made up 
by profusion. In England the quality of the food 
products has, by centuries of scientific culture, 
aided by green pastures and a moist climate, 
been brought to a high pitch of perfection ; 
this, however, is of little moment, as far as 
the masses are concerned, compared with _ its 
limited supply. The causes of England’s food 
production being so much below her capacity are 
well known; the fact remains that her native 
— is appropriated by the well-to-do, while 
1er poorer classes have to be content with foreign 
produce. Even then, they have to pay more, pro- 
yortionately to their wages, than they would do 
1ere. Putting quality aside, there is not. the 
slightest doubt that the American working-man has 
a much more liberal and varied diet than the Euro- 
pean. Food is the one thing that is cheap here; 
one can get a more liberal dinner, or luncheon, in 
New York for a shilling than in any other country, 
so. far as I know. The workman pays his 5d. or 
74d., and is treated like a Christian; sits at a decent 
cloth-covered table, with a chair and a napkin, 
instead of being herded with others on a form 
at'a bare table. And fancy offering a British 
workman a serviette! Without labouring the 
point, I submit that a plentiful food supply is 
a very important matter. The fact of the whole 
supply here being native and not imported—except 
as regards delicacies—is immensely valuable, as 
enabling this country to keep a stiff upper lip in 
time of threatened trouble, and refusing to take back- 
water on account of any fear of its food supply being 
cut off. All States of fear are demoralising : the child 
in constant fear of its schoolmaster or parents, 
the tradesman in fear of crushing competition, the 
employé fearful of losing his job, or the country 
(as England) of having its food supply threatened, 
cannot in the ensuing frame of mind be competent 
to put forth its best efforts. In this matter of 
being self-contained and self-supporting lies a 
great future for Canada and Australia. 

Edweation.—I do not think that general educa- 
tion is more diffused, or the teaching better, in 
America than in England to-day. The only differ- 
ence is that the children of the lower classes, being 
better fed and kept, are in a more receptive state ; 
and being well dressed, are not looked down on by 
the others. As to the education being as well or 
as satisfactorily carried on as in England, F have 
doubts. I admit that everything is well ordered as 
regards the fittings and surroundings. The com- 
fort and well-being of the scholars are considered in 
every detail. The books are, as a rule, most inte- 
restingly written and put together. Everything is 
done to make learning less of a task. Now as to 
the weak side. This presents itself to my view in 
two forms—the influence of political ‘‘ pull,” and the 
mixing together of the sexes. The administration 
of affairs is much purer in Great Britain ; incompe- 
tent teachers rarely get in there ; they have a pro- 
bationary period as ‘‘ pupil teachers,” then pass the 
College of Preceptors’ examination, besides the 
regular Government pupil teachers’ examination, I 
believe, having to be certifie] and endorsed by the 
.Education Department. Any charge of incompe- 
tency or misbehaviour would at any time be readily 
investigated, and dismissal follow if. warranted. 
The method of appointing teachers is the weak 
spot here, and an abuse that goes far to annul 
the value of some of the 230 million dollars 
spent on free education yearly. Persons are 


put in as teachers whose sole recommendation is 
their having a ‘‘ pull ”—a brother, father, or friend 
having some loca] or other political influence. Once 
in, there seems to be no way of removing them. 
These unfit teachers are one of the real dangers to 
this country. 


(I can only speak, of course, for 





certain of the cities, where I personally know what 
Isay here to be true.) As to the fact that in all 
the public (English ‘‘ board”) schools here, where 
the children remain till from 14 or 16 years old, the 
teachers are women—for both boys and girls—I 
will express no opinion. I have heard that they are 
better, than men for the job, generally speaking. 
The other, and principal, weak spot is the mixing up 
of the sexes—which they seem to set great store by 
here, and which is certainly a purely American 
institution. Not only are they in the same build- 
ing, but also in the same room, intermingled side 
by side. Now it seems to me to be waste of 
time to argue the point that this practice of neces- 
sity conduces to slow progress ; the same close 
attention cannot be given to the studies where boys 
and girls are thus thrown together. Its advocates 
say that it induces a wholesome rivalry between 
the sexes; that the boys, not willing to be out- 
stripped by the girls, work harder. From personal 
experience of children here, however, I doubt its 
value ; in fact, that it retards educational progress 
is shown, I think, by the fact that the average 
boy of fifteen here is behind the Britisher in book- 
learning, although, perhaps, sharper and brighter 
considered generally. I assert this without any 
prejudice or hesitation whatever, and without im- 
puting any superiority to the British brain ; for I 
hold this backwardness to be due to the mingling 
of the sexes, the incompetency of a proportion of 
the teachers, and to the lack of discipline in the 
schools. 

Now as to technical education. I really believe 
England is better provided for than we are here. 
There are Science and Art Schools in every town of 
any size, sometimes elaborate technical institutes, 
and night schools everywhere. A lad, unless he 
lives in a village, can get a technical education quite 
as readily in Britain as he can here. The matter 
in which the English system is behind is in taking 
education to those who cannot come to get it. 
We have numerous correspondence schools here 
to fulfil that purpose, the pioneer one (the 
Scranton Int. Corr. Sch.) having over 450,000 
students. Also, it is a pity there are no Car- 
negies or Rockefellers to give millions to British 
scholastic institutes. To return, however, to 
education; it is a question whether managers, 
foremen, &c., do not want educating more than the 
rank and file. I think English workmen are all 
right as mechanics. Their weakness lies in another 
direction, as I have already mentioned. As to the 
difficulty British engine and bridge builders have 
to compete with ours, a lot of the trouble is due 
to the consulting engineer. This ground has been 
well covered, so I need say but little about it. We 
will suppose a young engineer starts in practice ; 
his first customer comes along for a bridge. He 
immediately goes to work, and tries by hook or 
crook to get out something fresh and novel. This 
is the opportunity he has been waiting for, and he 
proceeds to put into effect all his pet ideas, and then 
have it all published in the rs. He is think- 
ing of making a reputation all the time, and ignores 
the expense and time it means to the makers. 
Over here the customer would simply send to a 
bridge company and state his broad requirements. 
They will see him through ; they have got engi- 
neers on their premises who could do any amount 
of original and startling designing if required. 
But they sink the personal factor, and provide a 
bridge, to do the work, from, as nearly as possible, 
existing parts and patterns. Rolling stock for 
India and the Colonies is all ordered, I believe, 
through some official in Westminster, who probably 
feels constrained to show that he knows something 
about such matters also, although, perhaps, he is 
a civil engineer and nothing else. 

Social Life.—I am of opinion that the value of a 
worker is determined not only by his ability but 
by his willingness to work ; by his general frame of 
mind, in fact. This is a point that must have 
forcibly presented itself to English employers 
lately, and will do so more strongly yet. As the 
social surroundings and experience of a man are 
responsible for this side of his character, I shall 
discuss the point in its various aspects. I have 
already spoken of his being able to live well here ; 
he is also better housed than the European ; 
and land being cheaper, he has more garden 
room (exceptional cases, such as the tenement 
district in New York, I may fairly ignore). His 
house has, generally speaking, many comforts 
and conveniences. He has less incentive to_fre- 
quent saloons—thanks to cheap theatres, music- 


drink question means. 





halls, literature, and good libraries. As an in- 
stance of the more general tone of comfort, I 
may state that practically everybody ‘‘ books” 
seats at the theatres, &c. It is possible to see a 
good play in a second-class theatre for 10d.— 
reserved seat and free programme, of course. In 
a first-class provincial theatre a first-tier seat can 
be booked for 2s. In New York a good seat can 
be booked for 2s. at matinées, and 3s. at night. I 
only know of two London theatres where there are 
cheap booked seats—the Haymarket circle for 2s. 
and the Lyceum amphitheatre for 3s. 6d. All this 
leads to more theatre-going in this country, and 
less loafing in saloons (English ‘‘pubs”). The 
argument scarcely holds good, though, because if 
the Britisher does go to the theatre, he takes his 
saloon with him, so to speak. The amount of 
drinking done in theatres and music-halls is un- 
exampled in this couritry. In English theatres it 
is optional ; but in the music-halls pressure is put 
on the audience to drink. 

There is, then, less need to go to the saloons 
here for entertainment ; also, these places being 
run wholly by barmen, there is not the seduc- 
tion of barmaids to keep men there. As against 
this I must, I suppose, set the free lunch served 
over here ; but this certainly seems a seduction (if 
intended as such) of a higher and more beneficial 
nature than barmaids. Many a workman may have 
been glad, on a pinch, to get a free dinner at the 
price of a glass of ale: another result of the profuse 
food supply. 

This matter of drinking is one not to be lightly 
passed over. I am not an abstainer myself, and 
can see no more moral and physical harm in drink- 
ing a glass of beer or wine than a cup of milk or 
coffee ; I at the same time am of opinion that the 
drink traffic in Great Britain is a very serious 
matter. The amount of drunkenness strikes a 
foreigner- immediately, as it does also a native 
returning after a lengthy absence. This charge of 
heavy drinking is not an empty one ; it is upheld 
by statistics, which show that the per capita con- 
sumption of alcoholic drinks in England is almost 
two-and-a-half times what itis in this country. The 
ratio would work out still larger if account were 
taken of the fact that English ale contains from 
two-and-a-half: to three times as much alcohol as 
American lager. Persons who have worked in 
large factories in Britain know full well what the 
There is a great deal. more 
‘* soft drinking” done here than in Britain. Soda- 
water fountains are in every drug store (chemist’s 
shop) ; sometimes being the mainstay of the place. 
Then there is an absence over here of that 
false manliness which makes an Englishman 
ashamed to order lemonade (the only thing they have 
to offer) when drinking with friends in a ‘‘ pub.” 
The Americans have a peculiar fondness for badges, 
buttons, and orders, pertaining to their lodge— 
trade or social—but I have yet to meet one who 
had on a badge proclaiming to the world the fact 
that he. did not drink ; he regards that as a 
matter concerning himself alone. 

I believe that the seriousness of the liquor traffic 
has forcibly struck some of your prominent men. 
Lord Salisbury has often showed that he was quite 
alive to it, but he also knows how very hard it is 
to deal with it. Of course, it is always claimed 
that the British climate leads to, and, in fact, 
necessitates—at any rate, permits with a certain 
impunity—a lot of heavy drinking. That may or 
may not be so; my intention is simply to point 
out the three great evils besetting the Britisher, 
of which this drink is one. 

The other two evils are gambling and fecundity. 
Doubtless a fourth, in his employer’s eyes, is his 
(the workman’s) undue sense of his own import- 
ance—a result, of course, of his narrow-minded- 
ness, due to his lack of education in the true 
sense. 

Gumbling.—This question of gambling is a serious 
matter. By this I have in mind the very general 

ractice the British workman has of betting on 
norse-races. Thisis not due to a love of sport, as 
your sporting papers and the bettors themselves 
would have us believe, nor to a love of horses, as is, 
perhaps, the case with men like Lord Rosebery, but is 
simply a frantic desire to get money easily. If men 
only betted when on racecourses, one might believe 
that a love of horses or sport led them there in 
the first place, and when once on the spot they 
succumbed to a desire to back a certain horse whose 
appearance they fancied, and so on. But there is 
the daily thoughtless backing of horses by men to 
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whom they are no more than a name; who have 
absolutely no knowledge of horse-flesh, and who, if 
left to pick their horse for themselves (the only 
logical and praiseworthy mode of making a bet), 
would be quite as likely to pick the worst as the 
best. The fact that sometimes they follow up a 
horse’s career and performances by means of their 
daily sporting paper or some racing guide, generally 
leads to their speedier undoing ; for in that connec- 
tion, verily, a little knowledge is dangerous. I be- 
lieve there are from one to three race meetings 
going on every day in one town or another—flat- 
racing in summer and steeple-chasing in the winter. 
Thousands of working-men take a sporting paper 
every morning (this and the aforesaid ‘‘Guide to 
the Turf” often being their sole literature), and 
pick out what they deem their ‘‘ fancy” for perhaps 
nine or ten races, and then hand the list of names 
and amounts betted—and the money itself, as a rule 
—to one of the men who abound in every shop for 
the purpose of transacting such business, either 
‘‘making a book” themselves or else acting for 
a regular bookmaker outside. This is often well 
known to the foremen, who, in fact, often ‘‘ put 
their bit on” through the same medium. Now, if 
this betting were restricted to the larger races, 
where the winner can sometimes be picked with 
more or less accuracy, the backer might come off 
pretty well—if lucky. But the indiscriminate 
every-day backing of unknown horses—starting- 
price betting—is the undoing of the British sport- 
ing working-man. It is on the same plane as the 
lotteries run in South America and other countries ; 
you back your choice of a number instead of a 
horse, that is all. The grandmotherly Govern- 
ment in England that forbids lotteries at the 
same time allows this promiscuous small betting 
to remain, although refusing to legalise it. But 
people cannot be reformed by force, least of 
all gamblers and drunkards. In America there 
is no law against either of these vices, and 
yet neither of them flourishes. (Of course 
there are towns, and even States, that are wholly 
prohibitive ; but my argument does not apply to 
them.) There is a certain amount of racing and 
trotting here, but its influence is local. It really 
seems to be pursued from pure love of the thing ; 
the events are not the subject of bets all over the 
country ; the prices of ‘‘Tattersall’s” and ‘‘ Man- 
chester” are absent in our papers. The evening 
papers are not bought by scores of workmen just to 
glance at the ‘‘ winners” or the latest prices, and to 
drop the paper in the gutter. The law can never 
stop betting, for it cannot be at every street corner 
or works at all hours. But it can do what is infi- 
nitely more effectual—namely, forbid the publica- 
tion of betting news; that, however, I suppose, 
would be interfering with the liberty of the subject, 
which the English are so tender about. But if 
lotteries can be suppressed, why not betting ? 

Families.—It requires no proof that a man’s 
standard of living and his general surroundings 
will be higher the greater his income ; and a given 
income may be either actually or virtually large. 
A workman getting 35s. a week is better off, if he 
has two children, than he would be on 45s. with a 
family of ten or twelve. The workman with a 
large family will have fewer comforts of all kinds 
than his fellow who has no children at all. If it 
were not for the immigration and for the different 
habits of the immigrants, the Americans should 
show as small average families as they do in France, 
only perhaps more so. This item of fecundity in 
the working classes is undoubtedly one of the 
causes of discontent in England. It makes the 
breadwinner dissatisfied ; having thus many more 
causes of worry, he is the less satisfactory as a 
workman. Anything that upsets, annoys, or 
worries him must detract, more or less, from his 
value in the shop. 


(To be continued.) 








THE MANCHESTER MUNICIPAL 
SCHOOL OF TECHNOLOGY. 
Brewine Section. 

THERE has just been completed at the Municipal 
School of Technology in Manchester a complete 
brewery, which will be used for the purposes of 
mstruction. It will be remembered that*in our 
issue of October 10, 1902,* we gave a long and 
fully illustrated description of the Manchester 





* See ENGINEERING, vol. Ixxiv., page 466. 





School on the occasion of its opening. The brewing 
section was not complete at the time, and we there- 
fore reserved a description of the plant, which we 
now give. This section forms one of the most 
interesting parts of the chemical department, which 
is under the direction of Prof. J. Pope, F.R.S., 
chief of the chemical section. Mr. James Grant, 
F.I1.C., is in immediate charge of the brewing sec- 
tion. The plant has been supplied by Messrs. T. 
Ryder and Co., of Manchester. - 

It is expected that great results will follow from 
the installation of this very complete example of an 
instructional plant on a practicable scale. The 
brewing classes at Manchester had their origin in a 
series of lectures on brewing which were delivered 
about 20 years ago. The subject was not followed 
up very actively, on account of the lack of funds, 
from which, indeed, all the classes suffered at 
that period, whilst the crowded state of the build- 
ing in Major-street precluded any idea of doing 
systematic work. In spite of all these draw- 
backs, some of the more zealous brewers were 
able to gain a slight knowledge of the laws of 
chemical science which underlie their industry. 
Owing to the increased support given to technical 
instruction in Manchester, and the growing enthu- 
siasm amongst some of its citizens— which has 
been fostered mainly by the industry of Principal 
Reynolds, who is now the chief of the Manchester 
School of Technology—greater facilities are at the 
command of those who follow up the study of 
spptied science. There are still, however, diffi- 
culties to be overcome, in spite of the magnificent 
building and plant which Manchester has erected. 
For instance, there is the unprepared condition of 
the minds of many students, owing to the defec- 
tive system of education still followed in this 
country. Many of the brewers attached to large 
breweries do not look on a system of technical 
instruction with particular favour. Their remune- 
ration is partly in the shape of salary, but the 
premiums they receive from pupils form no incon- 
siderable portion of their income. Naturally they 
think that the instruction in brewing which may 
come from technical schools will shorten the term 
of apprenticeship, and so lessen their incomes. It 
is to be hoped that the proprietors of breweries 
will see the wisdom of altering such a state of 
affairs, and will pay their brewers adequate salaries, 
so that the latter will not have to depend upon 
fees extracted from young men anxious to enter 
the business. There is, however, another difficulty 
standing in the way. No class, perhaps, are more 
conservative than brewers, and each one who forms 
part of the proprietorship of. a large establishment 
fears the loss of supposed trade secrets, which, 
however, in modern times do not exist. There is 
no doubt that a brewery employing a really scien- 
tific brewer, who has received a training such as 
cannot altogether be obtained in the brewery 
alone, will excel in business; other things being 
equal, a competitor who depends on the old empi- 
rical methods will be at a disadvantage ; and under 
the new order of things many of the old-time worries 
will after a while disappear. 

On page 208 we give five illustrations of the 
plant at the Manchester School of Technology. 
Fig. 1 is a longitudinal section on the line A B of 
Fig. 3. Fig. 2 is a transverse section on the line 
CD of Fig. 3. Fig. 3 is a plan showing fermenting 
vats and wort-pan stages. Fig. 4 isa plan of the 
mash-tun and water-receiving stages ; and Fig. 5 is 
a similar view of the hot-liquor pan and malt-mill 
stage. . We also give in Figs. 6 and 7, on page 209, 
perspective views of the plant prepared from photo- 
graphs. 

The brewing department is composed of a suite 
of eight rooms, as follow :—The brew-house, malt- 
stores, cellar, brewing-laboratory, instrument-room, 
water-analysis room, lecture-room, and the prepara- 
tion-room attached to the latter. In the brew-house 
itself, which is shown in our illustratiors, there 
is arranged a small but very complete plant of 
half-quarter ae em By means of this the day- 
students will be enabled to study and carry out 
brewing operations as conducted on a larger scale. 
All the vessels are of copper and brass, proportional 
in size, and have been erected at the expense of 
Councillor Edward Holt, J.P., whose public muni- 
ficence is well known in the city of Manchester. 
The plant, as stated, was manufactured by Messrs. 
Thos. Ryder and Co., of Knott Mill, Manchester, 
the well-known makers of brewing machinery, and 
was designed by Mr. W. W. Lecomber, of that 
firm. The completeness of the plant has been still 





further increased by gifts of working models from 
brewers and engineering firms. ‘ 

The plant is on the tower or gravity system. 
On the top floor are the malt rolls ; the hot-liquor 
pe. marked A, has a dome lifting-cover with 

alance-weights in place of a hinged lid; it is of 
copper, and has a cast-iron cavity bottom 4 ft. in 
diameter and 4 ft. deep. The gross capacity is 
about 8 barrels. It is lagged with wood, bound 
by brass bands. Here the cold water is turned on, 
and the temperature raised preparatory to mixing 
with the grist—that is to say, with the malt when 
ground. The malt-mill is marked B. It has 
smooth and fluted rolls of chilled iron. It is 
driven by a motor in the basement, by belt gear, 
as shown. There is an automatic feed-roller and 
dust-proof case. The distance between the rolls 
is regulated by a screw, in accordance with the 
modification required. 

Descending to the next platform, which is the 
mash-tun stage, we find that the mash-tun D has a 
grist hopper C ; this hopper is of 20 cubic feet 
capacity. A perspective view of the grist hopper 
and mash-tuii is given in Fig. 6. The grist hopper 
has in it a Steel’s mashing machine marked L, 
which is power-driven by the belt action shown in 
Fig. 1; it consists of a horizontal copper cylinder 
with an internal gun-metal shaft, having on it a 
series of forks and paddles. The hot water mixes 
with the grist, and now becomes a mash and passes 
into the mash-tun marked D. The mash-tun con- 
sists of a jacketed vessel with a perforated false 
bottom, acting as a strainer; the ground malt is 
retained, and is known as ‘‘ grains.” The mash- 
tun is 3 ft. in diameter and 2 ft. 6 in. deep, and 
will mash three-quarters of a quarter. In the 
mash-tun there is a high-pressure sprayer, con- 
sisting of revolving horizontal pipes, which dis- 
tribute the hot water over the mash. Here all 
soluble matter in the mill that has been converted 
is extracted. It is these soluble matters that form 
the body of the beer; they mainly consist of 
starches which have been converted’ into sugar 
whilst in the mash-tun. The time occupied is 
about 2 to 2} hours. This liquor is known as 
‘* wort.” 

On the next platform is the wort-pan, H, Fig. 1. 


|It is 3 ft. in diameter and 3 ft. 9 in. deep, and has 


a gross capacity of about five barrels. It is steam- 
jacketed and lagged with polished-wood slats. The 
wort is here collected and the hops added, the 
liquor being kept boiling the necessary time. After 
this it is allowed to settle, and is slowly drawn oft 
by a rotary pump, a sieve in the bottom retaining 
the hops. The wort is next elevated by a pump to 
the copper wort-receiver E, on the platform above, 
and shown at the end of the mash-tun stage. This 
vessel is fitted with a device for aerating the wort, 
air being blown through by means of the rotary 
pump, which is used for this purpose when not 
pumping wort. The air is drawn through a filtering 
of cotton wool. The wort having been cooled in 
this way, it is next drawn off to a vertical refrige- 
rator marked K, shown in Figs. 1 and 2. This isa 
flat vessel with corrugated sides, the cooling water 
being inside, while the wort trickles down the out- 
side, the action being similar to that of a surface 
condenser. The wort is next drawn away to the 
fermenting vessels, or rounds, below. There are 
three of these, and they are all of copper, being 
each 3 ft. 6 in. in diameter and 3 ft. deep ; they 
have a capacity of about five barrels gross. They 
are water-jacketed pans, two being of the open fer- 
menting type, which are fitted with thermometers, 
sediment stops, and racking cocks ; the third is 
made with a deck to ferment on the Yorkshire 
square system, having an organ-pipe plug and a 
rounding pump. The beer is next run into barrels, 
and is ready for storing. The whole plant i: 
driven by an electric motor, shown at M. There is 
also a cask-washing plant and arrangement for 
steaming. All the staging is of well-seasoned teak 
with projecting rails of brass, and the pipes for 
conveying liquids are of copper. The floor is of 
concrete, and the walls are enamelled. The room is 
therefore designed to fulfil the conditions of abso- 
lute cleanliness which are demanded for successful 
brewing work. Adjoining the brew-house is a malt 
and hop store, which is dry and not too airy. A 
small cellar has been set apart in order that pupils 
may be able to study the effects of maturing, 
fining, &c., on fermented liquors. 

Below the brew-house, on the next floor, are the 
brewing-laboratory,instrument-room, water-analys s 
room, and lecture and preparation rooms, to whic! 
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reference has already been made. In this depart- 


ment are the various instruments required, and appa- 
ratus of all descriptions for the analysis of barleys, 


malts, flakes, starches, sugars, worts, beers, wines, | 
| systems. 
the brewing industry would emulate the excellent the table and blackboard. 


and spirits. Under the direction of Professor Pope 
and Mr. Grant, a special study is being made of the 
micro-organisms of the air, water, worts, &c., of 
brewing, as well as of butter, cheese, wines, 
aerated beverages, &c. The equipment for this 


branch of the work consists of special microscope | 


tables, sterile culture cupboards, a set of 12 large 
microscopes and lamps, 41 thermostats and incu- 
bators, three sterilisers for wet and dry steam, dry 
air, high, low, and ordinary pressures, together 
with a large collection of necessary glass apparatus. 
Every care has been given to the designing of 


fittings and furniture, in order to save time and | 
There are, moreover, | 


furnaces, a set of Kjelduhl’s apparatus, a set of | 
| necessary apparatus for the estimation of chlorides, brewing is needed in this country is a fact now 


nitrites, nitrates, hardness, and oxygen absorption. | generally recognised ; in order to bring scientific 


give facility in working. 


sand trays, vacuum appliances, three polarimeters, 
balances and cupboards of a very complete nature. 


}accommodation of four students. 


@ 






F 


Plan of Hot Liquor Pan & Mait Mid Stage 


44/6" -- 






mens to illustrate lectures for the use of students.| The lecture and preparation rooms closely 
It would add to the completeness of the plant if resemble similar rooms to which reference was 


| there could be fitted up a suitable department for| made in our former description of the school. 


malting, especially on the two chief pneumatic Reference may, however, be made to a special 
If some other firm or firms interested in | feature, which consists in the overhead lighting of 


The room itself can 


example of Mr. Holt by contributing towards the | accommodate 70 students with comfort, each being 


establishment of this department, such generosity | provided with a separate seat. The curriculum of 


/would be greatly appreciated. A comparatively | this section is based on that of the general chemical 


small sum would be sufficient to carry out this| course. All students take during the first year 
work, | the general course of the school, but in the second 
The water-analysis laboratory is a small room| year a certain number of lectures are given in 


fitted with the more general apparatus for the brewing, and some time is spent in practical work. 


analysis of potable waters, and is suitable for the In the third year much more of the student’s time 
On the right-| is devoted to the many branches of this industry. 
hand side of the laboratory are the necessary!There are evening classes, which are arranged 
appliances for the preparation of ammonias. On somewhat differently to the day classes in order 
either side are water and air baths for the various to suit the altered-conditions. That more scientific 
purposes of water-analysis. On the left are the study of the phenomena involved in the process of 


Thanks to certain firms interested in the brewing | Water residues and micro-organisms are examined | training in malting and brewing up to the same 
industry, the section is well provided with speci-! in the brewery laboratory. 


!level as that on the Continent, the leaders of 
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brewing work must be prepared to make some 
sacrifices, or remain hopelessly behind in this im- 
portant branch of industry. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 181.) 
Visits To Worxs—(concluded). 


Albion Works, Leeds.—The works of Messrs. 
Greenwood and Batley, which were open for 
inspection, attracted a large number of visitors 
during the meeting. A wide variety of work is 
here undertaken, the very special nature of much 
of it affording objects .of -particular interest to 
mechanical engineers. This business was esta- 
blished in 1856, but speedily outgrew the space 
which was at command on the original site at East- 
street. In 1859 other workshops were built on the 
Armley-road, with wharfage on the Leeds and 
Liverpool Canal. At the present time the total 
shop area is 31,594 square yards, and the establish- 
ment gives employment to 2000 workpeople, while 
it is equipped with over 1500 machine-tools. As 
nearly all our readers must be aware, the Albion 
Works are largely devoted to the manufacture of 
special machine-tools, more particularly those used 
in the production of war material. Testing 
machines, forging machinery, minting machinery, 
and special wood-working machines, as well as 
cloth-cutting machines, are also on the list of the 
chief products of the firm in this field. There is 
a department set apart for oil, mill, and general mill- 
wright work, machines for seed-crushing and plantfor 


oil-refining being produced. The textile machinery |the burnishers which constitute a feature in the 
department occupies a considerable part of the | process, and also to rotate the mandrels which form 
works, whilst the electrical department for the | 
manufacture of electrical plant of all kinds is also | : 
an extensive section. Amongst other objects manu- | during the process of deposition an agate burnisher 
factured are De Laval steam-turbines, sewing- | travels longitudinally, pressing on the tube as it is 


machines, boot and shoe machinery, pumps, fanu, 





bines, of which a large number were to be seen in 
all stages of progress, was naturally a matter of | 
special interest to the visitors. In the ordnance | 


OF TECHNOLOGY. 





Fia. 7. 


iron, with brass ends to facilitate the passage of the 
electric current. Before being used in the de- 
positing tanks where the tubes are made, the 


department, which is also a leading feature in the| mandrels are treated in the alkaline electro- 
works, are made Whitehead torpedoes, small-arms, | lytic bath containing sheet copper anodes, so that 
as well as ammunition, and many other objects of | they become coated with a thin covering of copper. 
a special nature. | Further, before being placed in the depositing tank, 

Leeds Copper Works.—One of the works which | the mandrels are carefully covered with black-lead, 
excited the interest of the members of the Institu-| so as to enable the finished tube to be easily re- 
tion was the Leeds Copper Works, which are| moved. The tubes are formed in the acid sulphate 
situated at Stourton, near Leeds. At this estab-| solution, positive current being supplied through 
lishment copper tubes are produced on the once| lead conductors to the copper anodes, whilst the 
much-talked-about Elmore process, which experi-| negative current is led to the mandrel through 





enced some vicissitudes many years ago. This | 
process is still being carried out at these works on 
an extensive scale, the plant being capable of turn- 
ing out 75 tons weekly. The various shops cover 
about 9 acres. The depositing department, which 
is the chief section of the works, is in a special 
building, 260 ft. long and 200 ft. wide. It is 
divided into six bays, and contains 216 acid 
sulphate-depositing tanks, in 24 lines of nine tanks, 
placed end to end. These tanks are connected side 
by side for the mechanical action which forms part 
of the process. The copper used for depositing is 
in the shape of 96 per cent. Chili bars or blistered 
copper. This is treated for the removal of arsenic 
or other impurities, in three refining furnaces of 
12 tons each. The copper thus refined is then cast 
into trough-shaped moulds 13 ft. in length, and 
these form the copper anode, which is practically 
pure copper, for the electrolytic process. The bars 
are cleaned in sulphuric acid and water before being 
used for depositing purposes. In the depositing- 
room are two electric motors ; they are used to drive 





the cathodes in the bath. It is around these man- | 
drels that the copper tubes are deposited, and 


being formed. Up to 4in. in diameter the man- | 


copper conductors and flexible brushes. The bur- 
nishing by the agates is done in order to give the 
tubes a uniform density and a smooth surface. 
Tubes up to 4 ft. in diameter and 13 ft. in length 
can be produced, although there is practically no 
limit to the size if suitable machinery is installed. 
The sediment found in the cisterns has been known 
to contain as much as 250 oz. of gold to the ton of 
residue. To remove the tubes from the mandrels, 
there is a tiabe-expanding machine in which the 
tubes are made to revolve between two friction 
rollers travelling along the whole length of the tube. 
After this the mandrel is drawn from inside the 
tube in a power draw-bench. A certain number of 
tubes are also drawn through dies in order to give 
the dimensions required by customers. This has 
the effect. of hardening the copper, and the tubes, 
after drawing, are placed in a furnace and heated 
to a low red heat, after which they are quenched 
in water and cleaned in acid and water. There 
are four pairs of 250 horse-power, Bollinckx, cross+ 
compound, condensing Corliss engines for driving 
the depositing dynamos. Each of the four pairs 
of engines drives a 1700-kilowatt continuous-current 
Brown-Boveri dynamo. For power purposes there 
are three pairs of 400 horse-power engines of a 


| similar nature, each pair driving a Brown-Boveri 
| dynamo of 425 horse-power. 


There is also a light« 
ing set, driven by a Willans engine. For supplying 
t. long 


&c. The construction of the De Laval steam-tur-!drels are of brass; above that they are of cast! steam there are seven Galloway boilers, 32 
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and 8 ft. 6 in. in diameter; they are fed by two 
Worthington pumps. In addition to the tubes to 
which reference has been made, there are manu- 
factured also calico-drying cylinders, calico-printers’ 
rolls, paper-makers’ cylinders, copper cylinders for 
hydraulic machinery, pump-liners, ram-covers, &c. 
The tests to which the tubes produced in this way 
are subjected are extremely severe. 

Crown Boot Works.—One of the works open to 
inspection by members was that of Messrs. 8. T. 
Midgley and Sons, boot manufacturers, of the Crown 
Works. This establishment was full of interest 
for mechanical engineers ; but the political econo- 
mist might also find much matter for consideration 
here, as the works illustrate the way in which 
an industry may be made to migrate owing to the 
obstruction, on the one part, of those who should 
do most to foster it, and, on the other side, by the 
enterprise and energy of proprietors. It is well 
known that, on account of difticulties and obstruc- 
tion put in the way of the introduction of machi- 
nery, the boot-making industry has not been so 
prosperous as it was formerly in some of the his- 
torical strongholds of the trade. The works, which 
are now owned by Mr. A. W. Midgley, the son 
of the founder of the firm, show how an intelli- 
gent and enterprising appreciation of modern con- 
ditions enable a business to succeed. The business 
was founded in 1851, at Halifax, by the late Mr. 
S. T. Midgley, and was transferred to Leeds in 1886. 
In 1897 the present factory was built at Harehills, 
Leeds, and a large amount of new machinery was 
introduced by the present proprietor, who had 
decided to make an important change in the char- 
acter of the business. Formerly, only heavy boots, 
such as were the standard production at Leeds, were 
made; but Mr. Midgley, recognising that there was 
a large demand for boots of a lighter cliaracter, 
determined to lay himself out for this branch of 
the trade, which had previously been confined 
to Stafford and Northampton. Although great 
difficulties were placed in the way of the 
new enterprise, it speedily became a pronounced 
success, and the works erected in 1897 were found 
to be too small for the demand made upon them. 
In consequence of this, about two years ago the 
factory, originally built at Harehills only four years 
previously, was almost doubled. Another branch 
of boot-manufacturing has also been taken up by 
this firm. For certain reasons the Government re- 
quested Mr. Midgley to tender for Army boots, 
the production of which had previously been con- 
fined to Northampton. In consequence, a special 
department was started, and now, in this section, 
nothing but hand-sewn boots for the Government 
are produced, as many as 1500 to 2000 pairs being 
turned out weekly. It would be impossible to 
describe the extremely ingenious and _ intricate 
machinery used at these works, but we are assured 
that all the most modern and improved machines 
are here to be found. They are chiefly, of course, 
of the sewing-machine type, but there are presses, 
sole-rounders, heel-builders and attachers, lasting, 
riveting, screwing, stitching, and welting machines. 
The greater part of the machines in what 
is known as the ‘‘ closing” department have been 
supplied by Messrs. Wheeler and Wilson and the 
Singer Company, a new high-speed machine from 
the latter establishment having just been put down, 
in which the working parts are of gun-metal, with 
ball- bearings. Machines for punching, folding, 
eyeletting, and button-hole making are also used, 
while in the preparing of leather a considerable 
quantity of ingenious machinery is brought into 
play. The British United Shoe Machinery Com- 
pany have supplied a number of these machines, 
one of which covers the inner sole of the shoe with 
canvas in such a way that it excludes damp and 
prevents squeaking. The way in which hand 
operations are imitated by mechanism in the welt- 
ing of boots is also extremely interesting. Some 
ot the operations which require highly-skilled 
labour when performed by hand can now be car- 
ried out by the aid of a boy, who simply has to 
look after the machine. Altogether these works 
afforded one of the most instructive and interesting 
objects to members during the meeting. 

Other Works Open to Inspection.—Amongst other 
works which were on the list as being open to 
inspection by members on presentation of their 


card of membership were those of Messrs. John 
Fowler and Co., who employ about 1500 men, and, 
as our readers are well aware, are large manufac- 
turers of blowing machinery, traction engines, road 
tollers, light locomotives, semi-portable engines, 





winding and pumping engines, and all descriptions 
of colliery plant, besides alternators, dynamos, and 
electrical machinery. At the works of Messrs. 
Hathorn, Davey, and Co. members were able to see 
in process of manufacture pumping machinery of 
various kinds ; amongst others, two sets of vertical 
triple-expansion pumping engines for the British 
Government and the Rosario de Santa Fé Water 
Works. Messrs. Hudswell, Clarke, and Co. also 
opened their locomotive and general engineering 
works to members. The works of the Hunslet 
Engine Company—where locomotive tank engines 
are made—were also open to visitors. This firm 
does a very large export trade, approximately 75 
per cent. of their production being sent abroad. 
Engines for no less than 36 different gauges have 
been designed at these works. Quite recently the 
company has done away with all steam-engines for 
motive power purposes, the entire works being now 
driven by electric power, supplied by the Leeds 
Corporation. Considerable extensions are here in 
progress ; notably, a new boiler-shop, which is to be 
equipped in the most efficient manner with modern 
tools of the most approved type. An interesting visit 
was paid by some members to the lock works of 
Messrs. Joseph Kaye and Sons, of Leeds. The 
chief product of the firm is patent safety railway 
carriage-door locks, and also locks for large institu- 
tions where a number of locks are made with sub- 
master keys, master keys, grand-master keys, and 
superior grand-master keys. This firm also manu- 
factures about a thousand dozen of seamless ‘‘ K” 
oil-cans per month. Another interesting works 
open to members was the Boyne Engine Works, the 
roperty of Messrs. Manning, Wardle, and Co. 
These works were founded in 1858, and are at 
oresent the property of Mr. Edwin Wardle. Here 
Ecasties engines of all descriptions are con- 
structed. The works of Messrs. J. and H. 
McLaren were also open to inspection by members. 
The principal objects produced at these works 
are traction engines, steam ploughing engines, 
and electric generating engines, a large part 
of the firm’s product being for export pur- 
poses. Messrs. McLaren supplied the 3000 horse- 
power triple-expansion engines for the Leeds 
Corporation, for generating electricity at the 
Whitehall-road station. 

The Monk Bridge Iron Works, which are situated 
on the Whitehall-road, Leeds, were also thrown 
open to inspection. The principal manufactures 
of this company are best Yorkshire iron bars, 
plates, &c. ; special steel tyres, crank-axles, forg- 
ings, and cast-steel wheel centres are also produced. 
The company own blast-furnaces in another part of 
Leeds, where they make pure cold-blast pig iron for 
the manufacture of the best Yorkshire iron. There 
are 22 puddling furnaces, with the necessary plant, 
such as steam-hammers, &c. There is an hydraulic 
press of 1200 tons capacity for making large forg- 
ings, in additionto rolling-mills and machine-shops, 
electrically driven. 

The Leeds Steel Works, which were also thrown 
open, are the property of Messrs. Walter Scott. They 
comprise a blast-furnace plant, basic Bessemer steel 
department, rolling-mills, girder construction and 
tramway finishing yards. There is also a plant for 
the manufacture of manure from basic slag. This 
firm is the largest maker of girder tram-rails in 
Great Britain, fifty-four sections having been rolled 
in sizes varying from 5 in. by 5 in. at 65 Ib. per 
yard, to 7 in. by 7} in. at 108 lb. per yard. 
Steel joists, girders, and other structural material 
also comprise a large part of the product of this 
firm. The total quantity of finished steel turned 
out averages 1400 tons per week. The number of 
men employed is 1350. 

Messrs. Joshua Tetley and Son also opened their 
brewery in the Hunslet-road to the inspection of 
members. Here some interesting hydraulic machi- 
nery, cask-washing machinery, and other mechanical 
parts of brewery plant were to be seen. 
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A Treatise on Roads and Pavements. By Ira Osborn 
Baker, Professor of Civil Engineering, University of 
Illinois. New York: John Wiley and.Sons; London : 
Chapman and Hall, Limited. [Price 5 dols.] 

ALTHOUGH it is somewhat difficult to estimate 

exactly the economic value to a community of good 











roads and streets, it is universally admitted that | 
there is a great advantage in having the public} 
The construction | 


highways as perfect as possible. 





of roads, therefore, becomes a matter of supreme 
importance, and a little consideration will show 
that a satisfactory solution of the problem is not 
likely to be found by chance, but requires careful 
study, not only of local conditions, but also of cer- 
tain fundamental principles which are largely inde- 
pendent of the locality. It is the duty of the road 
engineer to make himself familiar with these prin- 
ciples, and in this volume it has been Professor 
Baker’s object to expound them and to show how 
to apply them in particular cases. The task he has 
set for himself is not a simple one, as the subject 
is complex and calls for a considerable amount of 
discussion of details ; but every point has received 
adequate treatment, and the result is the produc- 
tion of a volume of great usefulness and of outstand- 
ing merit. The author isan American, and the book 
deals primarily with the conditions met with in 
America, but practically the whole contents are as 
applicable in Great Britain, and in Europe gene- 
rally, as in the United States, and we have no hesi- 
tation in recommending the work to British engi- 
neers. ‘‘ American practice’ has become a familiar 
term in recent years to engineers in this country, 
an1 what is meant by that term as applied to road- 
making may be learned from Mr. Baker’s volume. 
As it is claimed by the author that American roads 
are superior in quality to those of any European 
country, the book would deserve to be readin Kng- 
land even if only for the purpose of testing the 
validity of this claim. 

As a large part of the volume is occupied by the 
discussion of details of construction and mainten- 
ance, it is impossible in the space available for this 
notice to give more than a general outline of the 
author’s treatment of his subject. The book is 
divided into two parts, Part I. being devoted 
to country roads, and Part II. to the paved 
streets of cities. Part I. opens with a very interest- 
ing chapter on road economics, in which the author 
seeks to estimate the financial value of good roads, 
and the advantages they bring to a  com- 
munity. It would be easy for anyone who ‘ has 
an axe to grind” to make out a highly-satisfactory 
case in dealing with this matter, but the author has 
not adopted a partisan attitude. Indeed, much 
that he has written aims at criticising the available 
statistics on the subject, showing in what respects 
they are unreliable, and pointing out how they ex- 
aggerate the truth. This chapter also gives a very 
good discussion of tractive resistance both on the 
level and on grades, and concludes with a short 
analysis of the current methods of road administra- 
tion and of the systems of taxation for their con- 
struction and maintenance. Chapter ii. is also of a 
general character, and deals with the different 
factors to be considered in the location of roads. 
We especially recommend careful consideration of 
the author’s remarks in this chapter, and again, 
later in the volume in discussing grades, on the 
effect of saving distances, and the elements to be 
considered in that matter. After this general dis- 
cussion, the author proceeds to particular treatment, 
and describes in succession the construction of earth 
roads, gravel roads, and broken-stone roads, adding 
a chapter on miscellaneous roads, and another on 
equestrian roads and horse-race tracks. Each sepa- 
rate kind of road is considered under three heads : 
—(1) the materials used ; (2) construction ; and (3) 
maintenance ; and the treatment of each part is 
as complete as one could desire. 

In Part II. we are brought to city streets, where 
good construction is still more important than on 
country roads, for the sanitary aspect of the ques- 
tion becomes prominent, and the traffic to be borne 
is much heavier. In this section of the work a 
chapter on the economics of the subject again serves 
as an introduction to the discussion in detail, and 
it is followed by a valuable chapter on street design. 
The author’s remarks on the requisite width of 
streets for business centres, and the effect of tram 
lines upon the width, might with advantage be 
studied by the local authorities of London, where 
tramway schemes are being promoted seemingly 
regardless of the width or narrowness of the 
thoroughfares. The author considers that to accom- 
modate the traffic in business districts of cities of 
considerable size, a street should have a width of 
100 ft. to 140 ft., the whole of it being used for road- 
way and sidewalks. London is the busiest city in 
Europe or America ; kut how many London streets 
are even 100 ft. wide? Yet we find tram lines 
being laid down extensively in streets barely 50 ft. 
wide, thus increasing enormously the congestion 
which it is imperative to remove. The author has 
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dealt with street-paving in a comprehensive and 
thoroughly scientitic manner, discussing the con- 
struction of asphalt, brick, cobble-stone, stone- 
block, aud wood-block pavements in detail, and 
comparing their advantages in point of cost, sani- 
tary qualities, and general acceptability. A chapter 
is added on sidewalks, and a final chapter treats of 
bicycle paths and race-tracks. None of our cities 
have as yet provided special street-tracks for 
cyclists, and in London at least the present width 
of the streets would not allow of this being done ; 
but the matter is one which ought to be considered 
when street improvements and widenings are under 
taken, as the cycle is now an important factor in 
the social and business life of the community, and 
reasonable provision ought to be made by the local 
authorities for this class of traftic. 

Professor Baker deserves great praise for the 
thoroughness with which he has treated a most im- 
portant branch of engineering, and we commend 
his work to all who have any connection with, or 
interest in, the construction of good roads and 
streets. The volume has a good appearance, and 
the type and illustrations are excellent. A few mis- 
prints have escaped the proof-reader, and these 
should be corrected in the next edition. 





Dic endgiiltige Lisung des Flugproblems. By Emin 
Nemetuy. Leipzig: J. J. Weber. 23 pages, large 


- octavo. 
Having studied and supplemented ‘‘ The Laws of 


Air Resistance,” by Friedrich von Loessl, the 
author, a manufacturer in Arad, Hungary, has 
arrived at the Final Solution of the Problem of 
Flight, which the conclusion of the pamphlet charac- 
terises as irrefutable. According to Loessl, Mr. 
Némethy argues, a kind of air cushion forms 
in front of anything moving through the air. That 
cushion also forms under any floating surface, and 
it is represented in section by an isosceles right- 
angled triangle whose base is the plan of the re- 
spective body. If the weight of the moving body 
is equal to the weight of the air cushion, the body 
must continue to float. ~ The size of the air cushion 
will naturally increase with the horizontal velocity 
of the body ; it will also be larger under a spherical 
cap than under a flat disc—a fact which explains 
the, in the author’s opinion, hitherto inexplicable 
fact why such a cap—a partially-inflated parachute — 
has a greater supporting power than a flat disc. 
In addition to this statical buoyancy, we have the 
dynamical buoyancy which comes into play when 
the body begins to fall. As the simplest float for 
a flying machine or air-ship, the author recommends 
a flat roof whose two sides meet under an angle 
of 180— 2x 22.5 deg. = 135 deg., this angle 
giving the maximum air cushion. The motor need 
only be powerful enough to propel the ship at a 
sufticient speed to secure the necessary volume of 
air cushion and to overcome the air resistance ; the 
rudder is fixed at the end of the roof. The aeronaut 
sits on a kind of cycle, on which the ship rolls in 
getting up its starting speed, and on which it may 
continue to roll after descending. Making the roof 
40 metres long and each side 4 metres wide, the 
whole machine would weigh a little more than a 
ton, and would be self-floating, if a speed of 10 
metres per second be kept up. Now 10 metres per 
second means, roughly, 20 miles per hour—a pretty 
good speed. But the author considers we could easily 
obtain a speed of 30 metres with a 40 horse-power 
motor, and make our roof 100 metres long !_ The ma- 
chine would then weigh about as much as Zeppelin’s 
aluminium boat, but could carry 100 persons. The 
illustrations show the author in mid-air on his 
machine. The author states, however, that he has 
as yet only been able to construct a small machine, 
which started from a house-top platform, ascended 
a little, and then came down slowly and in perfect 
balance. This is a pity. As the author has applied 
for patent rights, we shall have to wait for a suc- 
cessful demonstration until he obtains his patents— 
and after. 





Elektromechanische Konstruktions Elemente. Skizzen. By 
Dr. G. KuincenperG. Berlin: Julius Springer. 
The ‘‘ Elements of Electro-Mechanical Construc- 
tions in Sketches,” a publication which Dr. G. 
Klingenberg, Professor at the Technical High School 
at Berlin, commenced last year, should not be 
compared to the ‘‘ Electro-Mechanical Construc- 
tions ” of Gisbert Kapp. Mr. Kapp shows the stu- 
dent and constructor, by word and figure, how to 
proceed with the design of electrical apparatus and 
machines. Professor Klingenberg does not aim 








so high, but has a not less useful object in view. 
With the co-operation of notable manufacturers, 
he has prepared albums of plates, illustrating the 
great variety of apparatus used by electricians, and 
explaining their construction and the materials em- 
ployed. Each album contains ten plates of half-folio 
size. By making use of the same symbols through- 
out, a great deal of information has been crowded 
upon these sheets. The names of the manu- 
facturers—German firms, so far—are indicated by 
initials, and the necessary explanations will be 
found in every album. 

The first four albums issued deal with apparatus, 
switches for dynamos, motors, cells and installa- 
tions, controllers, lightning arresters, switchboards, 
and cables and wiring. With the fifth album we 
come to dynamos and motors. It is, however, not 
intended to observe any systematic order. The 
albums will be published as the material flows 
in, and being offered at 2.4 marks each, they will, 
no doubt, become popular if the diagrams continue 
to give the constructor real assistance. The arrange- 
ment in separate sheets of strong good paper, 
neither too stout nor too thin, is very handy, and 
reflects credit on the publishers. It will be under- 
stood that there is no text ; merely a brief statement 
of the object and capacity of the apparatus. This 
subject-matter is printed on special sheets, the whole 
text for the first six albums not covering more than 
three pages of a folded sheet, which is added to each 
album. We should mention that the Kolben Com- 
pany, of Prague, is also represented, and that 
the Swiss firm of Brown, Boveri, and Co. comes 
in with its manufacturing branch at Mannheim. 
There is probably no intention, moreover, of limit- 
ing the participation to German firms. 





Elements of Steam Engineering. By H. W. Spanier, 
Professor of Dynamical Engineering in the University 
of Pennsylvania; ArTHUR M. GREENE, Jun., Pro- 
fessor of Mechanical Engineering in the University 
of Missouri; and 8S. M. MarsHa tt, B.S in E.E. 1903. 
New’ York: John Wiley and Sons; London: Chap- 
man and Hall, Limited. [Price 3 dols.] 

In this volume the authors have made no attempt 

to explain to their readers the theory of the steam- 

engine. That is left forsubsequent study, and by 
way of leading up to that study the authors have 
endeavoured to provide a first year’s course, in 
which students are made familiar with the con- 
struction and use of the various forms and types 
of machine used in steam plant. We believe that 
there is much to be said for this order in the study of 
steam engineering, as it is easier for the student to 
follow out the application of theoretical principles 
in any apparatus when he is familiar with the main 
features of that apparatus. No reader will have 
difficulty in following intelligently the authors’ in- 
struction, for everything is of the simplest, and ex- 
cellent diagrams help to explain the text. The 
first type of machine to be considered is the boiler, 
and various forms of cylindrical, fire-tube, and 
water-tube boiler are described. Another chapter 
is devoted to boiler details and accessories, and is 
distinctly useful, as the reader is led to inquire 
more closely into the reason for the existence of 
those smaller features of the machine, which 
escape notice when only the broad principles of its 
action are considered, but which each serve a dis- 
tinct purpose and have their form determined 
accordingly. Safety-valves, gauges, pipe-fittings, 
stays for flues, &c., are all explained and described. 
Boiler-room auxiliaries occupy another chapter, 
and then the slide-valve steam-engine is shortly 
considered as a whole before being dissected and 
examined in detail. Valves and valve motions and 
governors are treated at some length, and indi- 
cators and indicator diagrams receive due attention. 

The closing chapter is devoted to condensers and 

multiple-expansion engines, and gives notice to the 

Parsons and De Laval turbines. The book is very 

readable and provides an instructive course for 

young students. 
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Tur Royat Navy List.—The 103rd number of the 
Royal Navy List has reached us, and contains a carefully 
compiled record of the current history of the Royal Navy. 
It also supplies records of the war and meritorious ser- 
vices of the officers of the Navy, and also of the Royal 
Marines and Royal Naval Reserve, including the services 
of officers during the South African War and other 
operations, 





UnIveRsSAL Directory of Rartway Orrictats.—This 
directory, which is published by the win ee f Publishing 
Company, Limited, 3, Ludgate Circus Buildings, E.C., 


aims at including the officials of all the railways of the 


world, and also of all tramways in the United Kingdom 
worked by power. For each railway it gives the length, 
gauge, number of locomotives, number of coaching stock, 


and number of goods stock. In addition there is a name 
index of all railway directors and officials, 
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A STEAM LIFEBOAT. 

WE illustrate this week, on this and the op site 
page, a steam lifeboat, named the Princess of Wales, 
which Messrs. J. I. Thornycroft and Co., Limited, of 
Chiswick, have recently constructed for the Govern- 
ment authorities of the Isle of Mauritius. Fig. 1 
igs a perspective view taken from a photograph ; 
Fig. 2 is a sectional profile ; Fig. 3 a deck plan, and 
Fig. 4 a sectional plan showing the general internal 
arrangements. The boat is 57 ft. long, 12 ft. 6 in. 
wide on the water line, and 15 ft. extreme width, 
there being considerable flare to the top sides in order 
to give great buoyancy and lifting power in a heavy 
sea. The displacement is about 32 tons. The vessel 
is decked in with raised hatches over the machinery 
space, and a spacious well aft with steel coamings 
2 ft. 3in. high. The bottom of this well is formed by 
a watertight flat, which is above the water-line. There 
are self-emptying valves fitted in 5-in. pipes, of which 
there are ten communicating with the sea, as shown in 
Fig. 2. Any water coming on board will therefore 
at once run out again by gravity. The coamings are 
also pierced by openings fitted with non-shutters, so 
that if the well is quite filled by a heavy sea, the 
water will also flow out through these openings. 

The hull is of hard steel, similar to that of which 
destroyers are built, thus giving greater strength of 
structure with lighter weight of material than it would 
be possible to attain with the ordinary mild steel. 
Four bilge keels are fitted to reduce rolling. Another 
distinctive feature of the vessel is the arrangement of 
propellers, which are placed tandemwise on one shaft, 
as shown in Fig. 2. One of the great drawbacks to 
steam lifeboats is the danger of the screw being fouled 
by ropes or damaged by floating wreckage. It was for 
this reason that an internal propeller, in the shape of 
a centrifugal pump, was adopted by Messrs. Thorny- 
croft in the machinery they designed and made for the 
Duke of Northumberland, the first steam lifeboat con- 
structed. It was for similar reasons that the same 
firm, some years previously, adopted the system of 
‘*jet propulsion” for a second-class torpedo-boat 
built by them for the British Admiralty.* Pro- 
pulsion by means of the reaction of a stream of 
water which has to be first lifted into the vessel is 
by no means an efficient method, as Mr. Barnaby 
pointed out in his paper, to which reference has been 
made; and although the advantages of a more pro- 
tected position were at the time considered sufficient 
to outweigh the loss in efficiency, it was afterwards 
found that something more effective was desirable than 
what is known as ‘“‘ hydraulic propulsion.” + 

The result was the design now illustrated. The 
two screws, it will be seen, are contained within a 
tunnel, or inverted trough, formed by raising the skin 

lating at the after part, on a central fore and aft 
ine. The crown of the tunnel is about the same 
level as the water-line, and hatches are placed 
one immediatgly above each screw, so that the pro- 
pellers can be examined whilst the boat is afloat. The 
hatches, it will be seen by Fig. 2, are raised by coam- 
ings to prevent access of water to the boat. With 
this arrangement of tandem screws the desired speed 
of the boat (94 knots) was attained with a maximum 
draught of 3 ft. 4 in., that being the diameter of the 
propellers, Light draught is naturally a most desir- 
able feature in any lifeboat, and in this case the screws 
are well protected from stray ropes or from bumping 
on a hard sand, as they do not extend below the 
bottom of the boat. There are also guards under the 
screws for additional safety. The steering of the boat 
is effected by means of a wheel in the after part of the 
well, as shown in Fig. 3. There is a shaft running aft 
to the rudder head, the rudder stock being square 
and having a sleeve to fit. To the latter is attached 
a quadrant which engages with a worm pinion which 
engages with the quadrent. The rudder stock will 
slide in the sleeve, and the rudder can thus be lifted 
on its pintle when going into shallow water. Tackles 
are also fitted to the yoke, to be used for steering in 
case of need. 

The hull is well divided up into water-tight com- 
partments. There is a good sheer, and there are 
turtle-back decks over the fore and after peaks. These 
are carried up a moderate height, but not to the same 
extent as in the old rowing lifeboats, in which the 
object is to make the vessel self-righting. Such lofty 
structures would, however, be out of place in a vessel 
of this kind, and in any case they render a boat very 
unhandy in heavy weather, owing to the surface the 
offer to the wind. It is true a boat can be made self- 
righting in this way, but at the same time the top 
weight makes the chance of turning over more 
imminent. This can be counteracted by a heavy keel, 

* See a paper by Mr. Sydney W. Barnaby, read before 
the Institution of Civil Engineers (Minutes of Proceed- 
ings, vol. lxvii., page 1). 

+ Full vidowinas of an hydraulic lifeboat built by 
Messrs. Thornycroft and Co. for the South Holland Life- 
boat Institution were given in a geese contributed to the 
Institution of Civil Engineers by Mr. Sydney W, Barnaby, 
yol., cxxx., part iv., 1896-97, 





STEAM LIFEBOAT FOR MAURITIUS. 
CONSTRUCTED BY MESSRS. JOHN I. THORNYCROFT AND CO., LIMITED, CHISWICK. 
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Fig. 1. 


but when a boat begins rolling over, it is a poor| known type constructed by this firm, having ample 
look out for the crew, in spite of cork jackets and | bearing surface, and being designed in other respects 
the possibility of clinging to the thwarts until the boat | for withstanding heavy stresses without fear of break- 
comes right side up again. A steam lifeboat can be|down. There is acylindrical surface condenser, with 
designed with great beam owing to the high power of | a contrifugal circulating pump, which can be used, if 
the machinery, and will therefore have far more | needed, for cleaning the bilge. There is a Caird and 
natural stability than an oar-propelled vessel will| Rayner distiller for fresh water. The feed-pumps are 
ssess. No doubt, if she turns over it is a bad case| by Weir. A fan-engine for boiler draught is fixed to 
or all on board ; but it must be recognised that there the engine-room bulkhead. The boiler is of the water- 
are certain conditions of sea which no lifeboat should | tube type, similar in general principle to that intro- 
be asked to meet. Where there is a heavy tide run- | duced by Messrs. Thornycroft, but modified in design 
ning out of a harbour against a heavy wind, and under} in accordance with the White-Foster arrangement, 
certain conditions of bottom, such as are often found | which enables a damaged tube to be easily withdrawn 
over a bar, such a hollow sea will be raised that it is| and replaced. There are two main rie fern s, and 
too much to hope that any boat, however built, can | also a feed-pump on the main engine, as well as a 
safely face it. The difference between the rowing life- | bilge-pump. 
boat and the steaming lifeboat is that whilst the | The machinery space is covered by a raised steel 
former may be practically unmanageable —owing to | deck, and on the top is a steam capstan, worked by a 
the feeble stroke of the oars, and to the difficulty of | horizontal engine by Reid, of Paisley, bolted to the 
getting the blades immersed for a full stroke, | underside of the deck, as shown. The wire-rope reel to 
to say nothing of them being knocked out of take the steel hawser used in connection with this steam 
the men’s hands—the steam boat with its powerful | capstan is placed in the well just aft, and the valves 
engines will go where it points, and its speed through | for controlling the capstan can be worked from the well, 
the water gives the helm control. At times when a| the spindles being carried through the coamings. 
rowing-boat might be in danger of driving helplessly; On the fore peak is a wire-rope gripper, and there 
into a tide rip with a — hollow sea, where it would| are shears to cut the rope at once if needed to 
be likely to get broadside on and roll over, a steam-| release the boat on an emergency. There are fair 
boat would be making headway under command of the} leads and bollards, so as to moor or warp the vessel 
helm, and could skirt the dangerous places, often of| in any position. There is a fair lead with a pulley on 
small area, with safety ; and even if it were necessary | the stem head. The immense advantage given by the 
to go through broken Water, there would be sufficient | great power of this steam capstan and its wire rope, 
headway to keep the bow to theseas. In this con-| as compared to hand work, can hardly be over-esti- 
nection it may be pointed out that in the Princess of mated. There is a 14-cwt. anchor and a ?-cwt. kedge, 
Wales the tandem arrangement of the screws andj and for handling these there are two fish davits. 
their position under the after part of the vessel re-| The sides of the machinery space are formed by fore- 
duces the possibility of racing. Even if one screw | and-aft watertight bulkheads, and there are also fresh- 
were thrown out of the water, the other would still| water tanks. The bunker capacity is 4 tons of coal. 
retain its grip, and would take up the power of the! The vessel is rigged, having two masts and sails, as 
— There are, of course, circumstances which| shown in the perspective view. For signalling there 
militate against the general oe ay of steam lifeboats, is a steam siren by the Pulsometer Company. A de- 
such as additional cost and the difficulty of provid-| tail in the fittings which is worth mentioning is a 
ing engineer lifeboat men ; but these need not be dis-| steam kettlein the well. By the aid of this hot water 
cussed here. for making tea or other uses may be readily obtained 
The propelling machinery of the Princess of Wales | at all times, no matter what the state of the weather. 
consists of a compound condensing engine of the well-| The value of this in the case of rescuing an exhausted 
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ship’s crew or passengers might be very great, to say 
nothing of the comfort for the lifeboatmen during a 
long spell of work and exposure in wintry weather. 

On the official trial of the boat in loaded condition, 
including ballast to represent a ship-wrecked crew of 
fifteen persons, in addition to the working crew of 
the boat, the following results were obtained :— 


Speed on the measured mile... 9.645 knots 


Speed during two hours’ continuous 

trial oad re: ee. oo ED. 
Mean revolutions per minute 410.7 
Steam pressure per square inch 150 Ib. 
Vacuun ... a we sa ae 254 in 
Air pressure in boiler-rooms during 

six runs on the measured mile... din. 
Indicated horse-power 142 


The two propellers, fitted tandemwise in the shaft 
in the tunnel, gave good results, and proved, as was 
anticipated, more efficient than a single screw, as fitted 
in a former vessel. 








OLD RAILWAY BRIDGE OVER THE 
RIVER GAUNDLESS. 

Ir is only natural that the North-Eastern Railway, 
or that portion of it which, prior to July, 1863, com- 
prised the Stockton and Darlington Railway Company, 
should offer much scope for those in quest of railway 
‘* relics,” either locomotive or civil engineering. Such 
a relic is illustrated on page 205, and represents an 
old bridge which recently was removed from the posi- 
tion it had occupied for a continuous period of seventy- 
eight years, and was replaced by a modern structure. 
Tiis interesting erection was built in 1823 for the 
Stockton and Darlington Railway at the western ex- 
tremity of their original line at West Auckland, then 
termed St. Helens, and spanned the River Gaundless, 
a tributary of the Wear, and was in use when the 
Stockton and Darlington Railway was opened from 
Witton Park to Stockton in 1825. The bridge was 
composed of cast and wrought iron in combination, 
and is said to have been the first metal railway bridge 
ever erected, and the only one of its kind. It is gener- 
ally believed to have been built to the designs of 
George Stephenson, at the time the engineer of ‘ the 
first public railway,” but a Mr. Storey is credited with 
its erection. 

The general appearance of the bridge is well shown 
in Fig. 1, whilst some details of its construction will 
be understood by reference to Figs. 2 to 5. A general 
view is also given in Fig. 6, reproduced from a 
photograph. The pas. as shown in Fig. 2, were 
cast-iron columns braced together as indicated, the 
bracing bars being connected together at their point 
of intersection, as shown in Fig. 5. The spans 
measured 12 ft. Gin. The frames constituting the 
girders each consist of a pair of wrought-iron arched 
members united by cast-iron verticals cast round 
them. Each frame had, it will be seen, to act 
as a couple of arches, one arch being inverted, 
since there is no bracing between the verticals. All 
the shearing forces must therefore have been resisted 
entirely by the curved members. The cast-iron vertical 
pillars extended upwards to form a support for the 
roadway. The ends of the top and bottom members 
had bosses cast round them, and spigots were made 
to fit into the top of the column forming the piers. 
Each pair of columns was connected by # casting 
which fitted into grooves in the bosses at the ends 
of the main girders; in fact, the general design was 
that the structure should fit together like a puzzle. 

The bridges erected prior to the opening of the 
Stockton and Darlington Railway were either the 
work of millwrights or architects. From early cor- 
respondence, we learn that the first bridge at Dar- 
lington, constructed for the company, was the work 
of a Durham architect—Benoni—while the first rail- 
way ‘‘skew” bridge ever vrected—that spanning the 
River Tees at Croft Spa—is believed to have been the 
work of a millwright. It was close to the spot occupied 
by the bridge under notice that, on the opening of the 
Stockton and Darlington Railway the proprietors 
assembled, and were drawn up—in carriages laden 
with coals and merchandise—the Brusselton incline, a 
distance of 1960 yards, in 74 minutes. To obviate the 
disadvantages attendant upon this somewhat formida- 
ble incline, the construction of the Shildon Tunnel was 
undertaken in 1839, and the woik completed in 1842, 
From that time the bridge ceased to carry the 
‘*main line” traffic of the Stockton and Darlington 
Railway, and was for many years utilised solely for 
the purposes of the mineral traffic in the vicinity, 
whilst for a considerable period prior to its removal, it 
was not used at all. Consequent upon the recent 
developments in the district of the coal trade, and the 
extension of some of the pits in the neighbourhood, 
it was found to be necessary to replace this old ‘‘ relic” 
oy.a more massive and substantial structure, one fully 
able to carry the heavy mineral engines and loads now 
in vogue on the North-Eastern Railway. These en- 


gines with their tenders weigh close upon 100 tons. 
The new age os is an ordinary steel structure consist- 
ing of a pair of plate girders directly under the rails. 





GLASGOW MUNICIPAL TRAMWAY 
RESULTS. 
To THE Eprtor OF ENGINEERING. 

S1r,—Believing as I do that the Glasgow Corporation 
Tramways Committee errs egregiously on the side of ex- 
cessive writing down of the undertaking, I should like to 
be allowed to make a few remarks on your criticism of 
the oa accounts submitted to the Town Council last 
week, 

You take exception to the balance, after deduction 
from the gross revenue of all working expenses, bein 
called net revenue. But surely this is absolutely soun 
book-keeping? The charges on e 14 for interest and 
sinking fund, 109,425/., and contribution to the common 
good, 15,000/.—in all 124,425/.; and the further sums of 
10,0007. to the common good, 65,000/. for special depre- 
ciation, and 25,276/. allocated to general reserve fund— 
forming together a grand total of 224,702/.—are neither 
more nor less than profit for the year, and would be so 
stated by any ordinary trading company. They amount 
to almost 12 per cent. on the total borrowed fund of 
1,889,3112., and would admit of a dividend of 10 per 
cent. and a carry forward of 35,7710. 

The 5059. is not, as you say, rent for the use of the 
Govan Tramways, but is interest and sinking fund on the 
cost of these tramways, as explained on page 14. The 


contribution to the common good is not rent. The 
common good is the private estate and ‘‘ privy purse,” 
so to speak, of the Corporation, and has to bear all 


expenditure not chargeable on the rates. But for 
this fund, new schemes, such as the Katrine 
Water Works, could not be promoted in Parlia- 
ment, and the Corporation have wisely resolved that 
a portion of the large profit of the tramway undertaking 
should be allocated annually to this fund. The gain to 
the city from the undertaking is not, as you say, the con- 
tribution to the common good, but the unprecedented 
facility for cheap and rapid locomotion. In this connec- 
tion, perhaps, you can inform your readers what sums are 
id by railways and tramwaysin the leading cities of the 

ingdom for rent of streets. I think that [ am right in 
saying that nothing is paid for rent here by our railway 
and subway companies, 

It may — strange to you that I should include the 
sinking fund as profit, and this brings me to your criti- 
cism of the various items of depreciation. You take ex- 
ception to some of the percentages as not likely to be 
sufficient to write down the subjects in their normal life- 
time, but you forget that in addition to this writing down 
the whole system is being maintained in the highest 
state of efficiency out of revenue. It is nine years since 
the Corporation began operating the tramways. In that 
period they have written off 155,332/. of sinking fund, 
423,822/. of depreciation, 405,914/. have been set aside for 
renewal of permanent way (although the total at the debit 
of permanent way in capital account is only 526,921/. !) 
and they have spent out of revenue on repairs, rencwals, 
and maintenance, 379,2917. 

My complaint is that, under the committee’s method of 
financing, not only is the capital account being written 
down within the lifetime of the subjects, and the under- 
taking being maintained in a thoroughly efficient state, 
but a sinking fund—which will redeem the total undertak- 
ing in 31 years—is also being put aside. This, in my opinion, 
is grossly unfair to the present generation of Glasgow 
citizens, who are, practica ly speaking, the shareholders in 
the concern; it isa ‘aaicryd which no shareholders of a public 
company would submit to, and it is inconceivable to me 
how - with a proper knowledge of finance can_jus- 
tify the hostile criticism levelled at the Tramways Com- 
mittee on the ground of overstating the success of the 
enterprise, when, as a matter of fact, they have all along 
enormously understated it. 

I am, Sir, your obedient servant, 
D. M. STEVENSON, 
Member of Tramways Committee. 
Glasgow, August 12. 








THE PARIS RAILWAY DISASTER. 
To THE EpiTor OF ENGINEERING. 

Srr,—Is it not time, in view of the Paris railway 
disaster, for the technical Press to give all the informa- 
tion it can gather, in order to save having similar fatali- 
ties in this country. 

The interview with the manager of one of the existin 
‘tubes ” in London, in which this gentleman is report 
to have said that chemical fire-extinguishers are kept on 
all the trains, shows more clearly than anything else how 
little importance is attached to the necessity for taking 
steps to prevent a fire starting, and not to ve all one’s 
reliance upon means for extinguishing the fire after a car- 
riage is alight and some of the engers asphyxiated. 

Amongst all the articles in the papers on this subject, 

the only remarks I have seen which show that, at any 
rate, one engineer takes a sound view of the question are 
those by the chief engineer of the Underground Electric 
Railway Company, and he, speaking from experience in 
America and this country, told the interviewer that the 
materials he was using in the construction of the carriages 
would absolutely prevent a fire starting. 
__ LT have had practical proof that this can be done, and 
if the authorities csereel upon no material being used in 
the ‘‘tubes” by which a fire could be started, it would 
be carried out, and we should not have a repetition of 
these disasters. 


August 12, 1903. 


Yours faithfully, 
ConsuLTING ENGINEER. 








_ RouMANIAN PerroLeum.—The production of petroleum 
in Roumania is 
to 56,000 tons, 


perp d _—,: In 1893 it amounted 
t year it had risen to 310,000 tons. 


CATALOGUES. 


Messrs. Holden and Brooke, Limited, of the Sirius 
Works, West Gorton, Manchester, have issued new lists 
of their injectors and steam-traps. : 

Messrs. Buck and Hickman, of 2 and 4, Whitechapel- 
road, E., have sent us lists of drop-forged spanners and 
socket wrenches, and also of Brown and Sharpe gear 
cutters, for which they are agents. 

Messrs. J Kay and Co., of the Phoenix Foundry, 
Bury, have sent us a circular drawing attention to Hull’s 
patent oil-less punkah wheels. 

Messrs. Joseph Baker and Sons, Limited, of Willesden 
Junction, N.W., have issued a catalogue of their high- 
efficiency speed-reduction gears, which they are introduc- 
ing for the pur of facilitating the employment of 
cheap Mahareel deals motors in shop-driving and the 
like. The gear ratios range from 5 to 1 to 40 to 1, and 
the efficiency attained ranges in different cases from 85 
to 95 per cent. coe 

Messrs. William Douglas and Sons, Limited, of 
Putney, S.W., have sent us a copy of their new cata- 
logue of dairy plant. 

We have received from Messrs. George Hill and Co., 
of the Trafford Electric Works, Cornbrook, Manchester, 
copies of circulars describing the firm’s insulators and 
lightning-arresters. 

A new section list of iron and steel bars has just been 
published by the Pearson and Knowles Coal and Iron 
Company, Limited, of Warrington. The firm roll many © 
special sections, full particulars of which are given ina 
series of engravings printed in colours. They also con- 
tract for structural ironwork, and bound up with their 
section list are a series of five engravings representing 
water towers, bridges, and roofs built by the firm for 
different firms or undertakings. 








THE ENGINEERING STANDARDS CoMMITTEE.—A standard 
specification for tramway rails and fish-plates has now 
been published by the Engineering Standards Committec. 
Its clauses deal with the chemical composition of the steel 
used, the methods of manufacture and of payment, the 
limits of variation from the standard templates, and tke 
methods of sampling for acceptance tests. There are also 
clauses dealing with the drilling of the rails, and a standard 
is even proposed for the electric bond-holes ; but this latter 
is, we gather, to be optional. The rail standards run 
from 90 1b. up to 111 1b. per yard, and the specification 
also includes a standard tyre section for tram-car wheels. 
Copies of the specification, price one guinea, can be 
obtained from any bookseller, or direct from the offices of 
the Committee, 28, Victoria-street, 8. W. 





Tur Ramway YrAR-Boox.—The sixth issue of this 
annual presents some new features; among these are 
maps showing the networks of all the companies, each 
company having a map to itself—the large companies on 
folding plates and the smaller on pages. Much informa- 
tion is given about such a in the Colonies, India, 
and America as are officered by Englishmen. Among 
other useful tables we notice one of the loading gauges 
of the different British railways. In this we remark that 
Glenfield Tunnel (West Bridge Branch) of the Midland 
only takes a width of load of 7 ft. 7 in., with a central 
height of 12 ft. 10in., while the general gauge is 9 ft., 
with a height of 13 ft. 9 in. in the centre. There is also a 
list of 100-mile runs without a stop, a list of long rail- 
way tunnels, and many more pages of interesting items, 
besides an historical sketch of each company, and the solid 
statistical information one expects in such a work. The 
book is published by the Railway Publishin rey, 
Limited, 30, Fetter-lane, E.C., at the price of 2s. 6d. 





PrRSONAL.—Mr. E. V. Porter, who was for very many 
— the London representative of Messrs. Clayton and 

huttleworth, of Lincoln, has opened an ncy business 
on his own account at Mansion House Thainbers, 11, 
Queen Victoria-street, E.C. We notice that Mr. Porter 
is already representing Messrs. Drake and Fletcher, of 
Maidstone, makers of oil-engines and petrol traction 
motors.—Messrs. Hartley and Sugden, Limited, of the 
Atlas Works, Halifax, ask us to state that the strike of 
their welders has now been satisfactorily settled, and 
the men are resuming work, so that all orders can 
now be promptly executed.—Mr. Francis J. Platt 
has resigned his position as a director of Fieldin 
and Platt, Limited, Gloucester, and having termina 
his connection with this firm, is joining the Dudbridge 
Tron Works, Limited, Stroud, as one of the managing 
directors, in place of the late Mr. James Beenpides, de- 

. — Messrs. Nalder' Brothers and hompson, 

Limited, of 34, Queen-street, E.C., ask us to state that 
neither their firm, nor its directors individually, have any 
connection either direct or indirect with the Mr. Noel 
Francis Nalder, of 19, Queen Victoria-street, E.C., whose 
failure has recently been gazetted.—We are informed that 
special authorisation has been issued to the Deutsche 
Strassenbahn-Gesellschaft, of Dresden, to equip a short 
section of their existing tramway lines on the Kingsland 
surface contact, preliminary, if satisfactory, to the exten- 
sion over the Dresden tramway system generally.— Mr. H. 
F. Hunt, chief electrician to Veritys, Limited, having been 
appointed by the Admiralty to the post of electrician at 
Pembroke Dethevel. Mr. F. O. Hunt, for some time 
associated with Messrs. The General Electric Company, 
and recently at their Witton Works, has been appointed 
by Messrs. Vorliys to succeed him.—The British West- 
inghouse Company, Limited, have opened a new office at 
the York City and County Bank-buildings, Sheffield, 
= will be under the management of Mr. W. 8. 
i Doran. 
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THE CRUSE CONTROLLABLE 
SUPERHEATER. 


ALTHOUGH the value of superheated steam in engines 
has for a long time been looked upon by engineers as 
beyond question, particularly in cases where large 
units of power are concerned, or where, as in modern 
plants, high rates of expansion are adopted, it appears 
somewhat surprising that up to quite recent times the 
use of superheated steam has really been carried so 
little into practice. Of course, so-called superheating 
has for many years been practised, but in most cases the 
thing was little more than a name, and was frequently 
a cause of considerable anxiety to those responsible for 
the safe and efficient working of the plant connected 
with it. In theory it was excellent—so engineers 
would tell you ; in practice—-well, not always an un- 
mixed blessing, and sometimes the cause of much 
vexation. 

Then again, in the early days of superheating there 
was the trouble that arose from the difficulty of lubri- 
cation ; for before the adoption of heavy mineral oils in 
cylinders, the high temperature of the superheated 
steam destroyed the lubricating properties of the oil 
then in use. Also, before the days of metallic packing 
for piston stuffing-boxes, much trouble was caused in 
connection with glands owing to the high temperature 
of the steam. This, however, is now more or less past 
history, because to-day both lubricants and piston-rod 
packing can easily be found to withstand very high 
temperatures of steam. 

Notwithstanding, however, that early difficulties 
have, to a great extent, been got over, still the use of 
superheated steam has not advanced as might have 
been expected. Perhaps the reason is not far 
to seek, inasmuch as the practical working of the 
superheaters themselves has often been quite sufficient 
to bring them into bad repute. The one great draw- 
back to most superheaters is that they are not easy to 
control, and the amount of superheat given to the 
steam is not easily kept steady at any required point ; 
either the steam is heated to a dangerously high 
point, or else it is so little heated as to barely evapo- 
rate the priming water. To these objections may 
also be added another failing to which some forms 
of superheaters are subject, which is, that they are 
liable at times to have their tubes burnt if they are 
subjected to a fierce heat at a time when little steam 
is passing through them, and this, unfortunately, 
is not always easy to avoid. Another disadvantage 
under which they labour is that users of them are not 
always willing to pay the price of a really efficient 
apparatus; hence from the very commencement trouble 
belongs to them. 

The drawbacks possessed by many of the super- 
heaters on the market have caused numerous efforts to 
be put forth by engineers in order to overcome them, and 
on page 216 we give illustrations of a type of super- 
heater for which it is claimed that it solves the diffi- 
culties that have hitherto been found to militate 
against them. It is known as the “‘ Cruse Controllable 
Superheater,” and is supplied by the Cruse Controllable 
Superheater Company, 5, Blackfriars-street, Salford, 
Manchester. It is made in several types and sizes, 
and can be placed either directly in the path of the 
furnace gases as they come from the boiler flues, 
or it can be independently fired and made capable 
of superheating the steam from a battery of boilers. 
It is built up of several semi-independent receivers, or 
elements, and the steam travels through it pipe by 
pipe, always at right angles to or in direct cross-cur- 
rent to the gases. The chief feature of the Cruse 
superheater is, however, the way in which the amount 
of superheat can be controlled and the tubes preserved 
from damage. This controlling and protecting in- 
fluence is contained within the superheater iteclt in 
the shape of columns or cores of water, circulating in 
copper tubes inside the steel superheater tubes. By 
the heat-absorbing action of these tubes of water the 
maximum temperature of the superheat can be main- 
tained, and also regulated to any extent between 
the maximum temperature and the saturation point. 
The water which circulates through the internal 
copper tubes is drawn from the water space of the 
boiler, and after its pessage ahi the superheater 
tubes it is returned to the boiler. During its passage 
through the superheater tubes it absorbs the excess of 
heat imparted to the steam by the furnace gases, and 
by this means this excess of heat, instead of remain- 
ing with the steam and raising it to useless and dan- 
gerous temperatures, is conveyed by the water into 
the boiler, where it assists in the generation of more 
steam. By reason of the he oe aA between the 
steam in process of being superheated, and its water 
core, the margin of temperature of the one above 
the other is never excessive, because the columns of 
water, in consequence of their power of absorbing and 
carrying off heat in considerable quantity, preserve 
the outer steel tubes from the injurious effect of 
overheating, and although this may not be of 
primary importance, it is still of much value, especi- 
ally in cases where high superheat is required. 
After the flow of water t peng ths inner tubes has 





at first been regulated to the power required by setting 
the valves which govern it, the apparatus becomes in 
continuous work almost automatic. 

This, then, is what is claimed for the superheater : 
absolute regulation of the temperature during the pro- 
cess of superheating ; that is to say, the power of main- 
taining the temperature at approximately any point, 
and also of quickly and easily varying it as may be 
required. The margin of temperature of one above the 
other is never very great. 

These, however, are not all the advantages claimed 
for the Cruse superheater. It also acts as a boiler 
water-circulator and re-heater, and also as a feed-water 
heater and re-heater ; and apart from the superheatin 
of the steam, there is anappreciable economy of fue 
in the generation of steam, and the saving thus 
effected is claimed to be from 10 per cent. to 15 per 
cent. 

As before stated, we show in our illustrations two 
types of the superheater ; one (Figs. 1, 2, 3, and 4) 
suitable for fixture at the end of Lancashire boilers was 
supplied to the Newcastle Corporation, and the other 
(Figs. 5, 6, 7, and 8) an independently-fired type, suit- 
able for a battery of boilers or for water-tube boilers. 
We will describe the former type first, which is known 
as the ‘“‘ No. 10” type, and has 16 pipes... 

The apparatus is made up of two semi-independent 
elements of eight compound tubes, each marked B, 
Figs. 1, 2, and 3, page 216, and these are fixed in the 
down-take at a distance of about 12 inches from the 
back end of the boiler. The course of the steam and 
water is as follows:—The steam from the stop- 
valve of the boiler enters the collecting and distributing- 
box A (Figs. 2 and 3), where it is broken into two 
streams, each stream travelling through the pipes B. 
It passes through these, pipe by pipe, up and down, 
all the time in cross-current to the heating gases. 
It emerges from the pipes into the collector and outiet 
box C, from which it passes to the engines or other 
working destination. 

The water circulating from the bottom of the boiler 
leaves the boiler through the block D (Fig. 4) at low- 
water level. It then travels through the connecting- 
piece to the aspirator E, wherein the flow is regulated 
on its way to the inlet water collector F by a jet of 
superheated steam. There it is joined through the 
branch G, when necessary for the purpose of reducing 
the superheat and maintaining it at a low temperature, 
by the feed-water from the economisers or other source 
of supply. The amalgamated boiler and feed waters 
are distributed from the collectors in two streams to 
the internal copper pipes H (Fig. 2), which they enter 
at points just below the steam inlets. The water 
then circulates through the internal pipes H in the 
same direction as the steam, in cross-current to the 
heating gases. Atthe end of the run the water enters 
the collector I (Figs. 1 and 4), and from there it passes 
in one stream through the copper expansion bend K into 
the boiler at L at low-water level. At no point of the 
run does the circulating water rise above low-water 
level. 

The superhegter tubes are of length sufficient to 
reach to the floor of the downtake, and they are 
seated on special chairs, as shown. Baffle-plates are 
provided above and below the boiler-furnace flues, to 
guide the gases and to force them to travel through 
the spaces between the tubes. Safety-valves are fitted 
to the steam and water spaces of the superheater, and 
there are, as well, all necessary stop and check-valves. 
The factor of safety of the apparatus is 5 to 1 on 
200 lb. per square inch working pressure. 

The inlet or initial temperature of the circulating 
water may be regulated by the use of :— 

1. Water from the boiler proper. 

2. Feed-water from the economisers. 

3. Feed-water from the hot well or cold main. 

No scrapers have been found necessary for the 
steam-tubes, for when in operation they are heated 
to a high temperature, and, being perfectly dry, the 
fine ash and dust carried over with the gases do not 
adhere to them. 

Turning now to the independently-fired type of 
superheater (Figs. 5, 6, 7, and 8), the arrangement of 
the apparatus is somewhat different from the one just 
described. 

It will be seen on reference to these figures that 
there are six water-drums, marked H, J, and O, of 
which four, marked H and J, are placed two on each side 
of the furnace, and the remaining two, marked O, above. 
The minimum capacity of these drums is calculated to 
equal approximately one hour’s continuous supply of 
feed to the boilers. The water in these drums is 
raised from the temperature at which it is delivered 
from the economisers to a temperature higher than 
that normal to the boiler pressure, or, if preferred, only 
to the temperature of the pressure. By this means a 
large reserve of highly heated water is held in readi- 
ness for emergencies. Normally the feed travels 
through the drums in a sluggish stream, the inlet and 
outlet being set to oe an equal weight of water. 
The apparatus we illustrate consists of sixty com- 

und tubes, with the necessary steam and water col- 

ectors and distributors, This size is cilculated for a 





normal economical duty equal to theaddition of 130deg. 
Fahr. to 30,0001b. per hour of feed-water already heated 
in the economisers to 270 deg. Fahr., and the addition 
of 300 deg. Fahr. of superheat to 30,000 1b. per hour 
of dry steam at 200 lb. working pressure, which, with 
an efficiency of 70 per cent. from coal of 14,000 
British thermal units calorific value, nécessitates a 
coal consumption of 850 1b. per hour. The grate area 
is 32 square feet. The combustion chamber above the 
furnace, which is walled in by the water drums, has been 
made abnormally large to allow for the perfect mixing 
and ignition of the gases, while the side drums are so 
placed as to absorb radiant heat. The tubes of the 
superheater are placed in a horizontal position across 
the downward travel of the gases of combustion. A 
recess is formed in front of the superheater chamber, 
between the furnace bridge and the baftling-walls, in 
which the various steam and water collectors, heatlers, 
and boxes are encased ; these are thus shielded from 
the direct impact of the heating gases, and are pro- 
tected from erosive action. At the back of the super- 
heater a similar recess is formed to enclose the joints 
there. The operation of the apparatus when worked 
as a superheater and feed-water reheater may be 
described as follows :— 

Referring to Figs. 5, 6, 7, and 8, the steam from the 
boiler travels down the pipes C! (Fig. 8) to the col- 
lector and distributor C (Figs. 5 and 6) at the lowest 
= of the apparatus. From this collector it is distri- 

uted into six streams, one to each element, and travels 
pipe by pipe through a series of tubes D and boxes D', 
from the bottom to the top of the apparatus, in cross- 
current to the heating gases. It is then gathered in 
the collector E at the top of the apparatus, and is 
conducted through vertical pipes E! (Fig. 8) to the 
main steam range, and thence to the engines or 
other destination. 

Coming, now, to the feed-water reheater, the feed 
main from the economisers conducts the feed-water to 
the stop-valve F, Fig. 5, from which it passes to the 
down-comer pipes G, and enters the bottom drums H, 
Figs. 5and 7. It is carried into these for some dis- 
tance by the perforated discharge pipes G!, shown in 
dotted lines in Fig. 6. After the bottom drum; have 
been filled the water passes into the intermediate drums 
J through the large connecting-pieces, and after filling 
them, drops by the two down-comer pipes K!, Fig. 5, 
into the bottom water collector L, which is, like the 
steam collector C, at the lowest point of the apparatus. 
In this collector the water, like the steam, is divided 
into six streams, each stream flowing through the 
internal tubes of the superheater, pipe by pipe, from 
bottom to top in the same direction as the steam, until 
it is collec in the water drum N at the top. Here 
it receives the impact of the heating gases on their way 
from the combustion chamber to the superheating 
chamber. From the drum N the water flows into the 
drum 0, Fig. 5, through the bends N', Fig. 8 It will 
be seen that these bends are outside the heating cham- 
bers. The two top drums O are filled with water to 
a little below the necks of the stand-pipes connecting 
to the longitudinal steam drum above, the remaining 
space in the top drum being for steam. 

The now highly-heated water in the front drum O 
leaves it by the pipe P for the secondary feed range 
connecting the apparatus with the battery of boilers. 

When the apparatus is being worked as a self-con- 
tained independent boiler and superheater combined, 
instead of as a steam-superheating and feed-heating 
auxiliary to a battery ot boilers, the steam is taken 
from the horizontal steam-drum connecting the two 
drums O, and the water level in these latter-drums is 
dropped to the centre line. From the steam drum 
over O and O, the steam is carried to the down pipes 
C', Fig. 8, to the collector C. In this case, and also 
when working as an auxiliary superheater, if it 
is desired to adjust by reduction the temperature 
of the superheated steam, the feed-water from the 
economisers, from the condensers, or from the cold 
main, as the case may be, enters immediately into the 
water collector L by auxiliary feed inlets at each end, 
instead of passing through the drums. The steam 
then travels from the branch on the longitudinal drums 
above O and O to the down-comer pipes C!, and the 
feed inlets and outlets at the front are used to pass 
the water circulating from the top drums O, through 
the a and valve Q, Fig. 5, into the bottom 
drums H. 

By means of this controllable superheater and feed- 
water re-heating and storing apparatus it is possible to 
superheat the steam to the maximum temperature, 
which can be usefully employed whilst maintaining the 
— of superheating under effective government. 

he feed-water from the economisers can also re- 
heated to a degree superior to the temperature of the 
water in the boiler. The large supply of highly- 
heated water stored in the drums and water pipes of 
the apparatus also forms a valuable reserve upon which 
to draw when sudden calls are made upon the boilers 
for excessive duty. 

In construction the greatest care is taken as to 
the material and workmanship of the various parts. 
All drums, collectors, and internal pipes both of the 
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THE CRUSE CONTROLLABLE SUPERHEATER. 
CONSTRUCTED BY THE CRUSE CONTROLLABLE SUPERHEATER COMPANY, MANCHESTER. 
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superheaters and of the water reheating system, are of | were specially struck, when examining one of these | ing pressure of 300 Ib. per square inch for water, and 
best mild steel. The superheater tubes are weldless, | superheaters, with the excellent flanging of the boxes | 250 lb. per square inch for steam, and at no point 
aud the boxes and dishes are pressed from the best | and dishes, and, indeed, with the workmanship of the | are there any joints in direct contact with the heating 


boiler-plate. The internal water-tubes are of best whole apparatus. ases. 
solid-drawn copper or steel, as may be desired. We _ The superheater is constructed for a minimum work-| We understand that there are now several installa- 
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BORING AND TURNING 


MILL. 


CONSTRUCTED BY THE GERMAN NILES TOOL WORKS, OBER SCHONEWEIDE, BERLIN. 





tions at work fitted with these superheaters, and that 
they are giving every satisfaction. At one place the 
apparatus has been at work for five years, and has 
given little or no trouble. They are made for the 
company by high-class boilermakers only. 








BORING AND TURNING MILL FOR 
ELECTRIC GENERATORS. 

WE illustrate by an engraving on this page, and by 
elevations and plans on page 220, a boring and turning 
lathe which has been specially made by the German 
Niles Tool Works, Ober Schéneweide, near Berlin, for 
the Allgemeine Elektricitits-Gesellschaft, for large 
dynamo work. This machine constitutes quite a 
departure from the regular run of machines of its 
class, rendering it capable of doing more work in a 
given time on dynamo housings and dynamo armatures 
of a size that comes within its range. The main con- 
siderations governing its design were :—(1) To work 
simultaneously with the greatest number of completely 


independent tools practicable; (2) the reduction to | 


the lowest possible limit of- the time required for 
chucking bail cuaibeling the work ; (3) todo away with 
all danger of deforming the housings by the pressure 
required in centering them on machines as at present 
constructed. 

The first condition has been satisfied by providing 
four vertical tool-carrying columns. Each of these 
columns is arranged on the end of a horizontal slide, 
which is rigidly mounted in suitable guides on the 
surface of a Rearoletn This column carries a vertically 
adjustable slide, on which in turn is mounted the 
horizontally adjustable tool-head proper. Each column 
is fitted with completely independent and reversible 
mechanism for quieting and slow-feeding the tool- 
head, in both vertical and horizontal directions. A 
considerable number of changes of these various feeds 
and setting motions is provided for. All motions are 
controlled from the workman’s position at the front 
of the column. The tool -slides are completely 





Fie. 1. 


| balanced. The necessary power for the setting and 
feeding motions is destved from a special motor on 
each column. This arrangement permits the simul- 
taneous tooling of the various vertical and horizontal 
surfaces of a housing. 

The face-plate drive is powerful, steady, and smooth ; 
the motor drives the horizontal shaft through the 
medium of a cone pulley and gear. The shaft in turn 
is connected by belt to a horizontal worm-shaft under 
the main bed. Two worms on this shaft engage 
worm gears on the lower ends of the vertical spindles, 
whose upper ends are provided with pinions, engaging 
the internal face-plate gear at almost diametrically 
opposite points. This worm-gear drive is balanced in 
such manner that the two pinions always engage the 
face-plate gear with equal pressure. The weight of 
the face-plate and its attendant parts is mainly carried 
jnear its outer circumference on a relatively narrow 
| horizontal bearing surface, and further by a footstep 
at the lower end of the vertical face-plate spindle, 
| which footstep also is provided with suitable surfaces 
for taking side pressure. The upper bearing of the 
face-plate spindle is liberally dimensioned and provided 
with an edivstable split-cone bearing for taking up 
all wear and side play. The lifting of the face-plate 
from the seat, due to excessive working pressure at 
one side, is counterbalanced both by its own weight 
and by the very long leverage with which the lower 
spindle bearing opposes such tendency. 

Housings to be turned are mounted on the outer 
base-plate, which surrounds the rotating face-plate 
with its four tool-carrying columns. In turning 
armatures, the arrangement is reversed, in that the 
armature is bolted to and rotates with the face-plate 
past the stationary tools now transferred to the outer 
fixed plate. As the drive for the feeds and setting 
of the tool-heads are completely provided for on each 
column, such a change of position of the column from 
the rotating face-plate to the stationary base-plate is 
rendered particularly convenient and rapid. This 
absence F all mechanisms for conveying motion to 











these different columns from a common central source 
always simplifies the machine. 

The second and third conditions cited are satisfied 
by reason of the absence of upper works usual with 
boring and turning mills of the ordinary well-known 
type, such as the side housings, cross-rail, and upper 
arch. This freedom from obstruction renders the ser- 
vice of the machine by travelling cranes alpen 
easy, and readily permits of an approximately correct 
laying down of the work by crane. The dynamo 
housing, for instance, is placed on the outer base-plate 
on suitable chairs. This outer base-plate consists of 
two horizontal plates; the lower is attached to the 
foundation, while the upper has a limited freedom of 
movement in any direction. After the housing has 
been deposited by the crane agra way near its 
correct position, it is centred by moving the upper 
base-plate with the attached housing as a whole. The 
usual method of centering the housing would be by 
applying sufficient pressure to the housing: itself to 
move the latter to place. But the cross-section pro- 
vided in housings is not sufficient to withstand such 
pressure. without deformation, and it is therefore 
necessary, before finally bolting the housing down, to 
slightly lift it in order to allow these deformations to 
disappear. Naturally, this considerably increases the 
time and work of centering, and also means holding 
the crane at the disposal of the machine all of this time. 

In the new design, as illustrated, these evils are 
done away with, since the upper base-plate with the 
housing is moved to place. This upper base-plate is 
made so rigid that a deformation is quite impossible. 
Its upper surface is provided with a considerable number 
of concentric and radial T-slots for convenience in 
bolting down the housings. The actual work of moving 
this upper base-plate, in order to centre the housing, 
is performed by four hydraulic jacks, which are con- 
trolled from the centre of the face-plate by a simply 
and conveniently handled arrangement of valves 
worked with a single lever. By stretching a couple 
of strings or fine wires across the housing in such way 
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that their point of intersection corresponds to the 
housing centre, it is only necessary to handle the jack- 
controlling lever until this centre is brought to align- 
ment with the mark on the face-plate. The neces- 
sary fastening for clamping the upper base-plate to 
the lower is provided with the machine. 

Hydraulic pressure is generated by an electrically- 
driven pump. Should water under suitable pressure 
be already present in the works, the valve-box can, of 
course, be directly connected to the mains. These 
hydraulic jacks are also conveniently made use of for 
centering armatures on the face-plate. It is then only 
necessary to insert wood or iron struts of any con- 
venient shape between the jacks and armature. As 
the latter is, in itself, a very stiff structure, no such 
provision against deformation in centering need be 
made, as is necessary with the housing. 

A boring and turning mill of standard design, with 
upper works that will swing a dynamo housing of 
30 ft. internal diameter, would have to have a con- 
siderably larger swing than this, since it would be 
necessary to pass the feet, which are usually cast on 
to such a housing. In addition, it is inconvenient as 
regards handling, less efficient as to output, and much 
more expensive as —— with this special design. 

The total weight of the tool is 157 tons. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, August 6, 1903. 
Tue industrial conditions in the United States are 
practically the same as a week ago, as this is the mid- 
summer season, When a minimum volume of business is 
transacted. The downward tendency in prices con- 
tinues and further reductions are inevitable. In 
Eastern Pennsylvania a drop of 50 cents occurred 
three days ago, which was followed with quite a 


number of transactions for foundry, forge, and basic, } 


and which will probably be followed by many 
more like transactions. In steel billets a few sales 
took place to small buyers, but large transactions 
are unknown, although it is understood that in 
Western Pennsylvania heavy sales have been made for 
delivery of material, most of which will be wanted 
during the fourth quarter of the year. There are no 
further reports from Northern Alabama, and it is 
believed that a final adjustment has been made as to 
prices which will eliminate Alabama iron from the 
area of uncertainty. No further large orders have 
been placed for steel rails, but negotiations are 
pending to-day with makers abroad for large sup- 
plies, which some authorities say will aggregate 
upwards of 100,000 tons, provided the deliveries can 
be made within the dates required. It is probable 
that large quantities of old rails will be purchased 
this month from railway companies who have been 
using old rails rather than tear them up. The price is 
now high, and for afew dollars per ton additional new 
steel rails can be had. In structural and plate material 
very little has developed, although buyers stand ready 
to po orders for large quantities for late autumn 
and winter delivery at concessions of 4 dols. per ton 
below present quotations. The bar mills are selling 
very little bar iron, and prices are on the down grade. 
The cut and wire nail factories have been working off 
accumulated stocks during the past two weeks, and this 
branch of the industry is likely to be kept busy. Large 
quantities of lake ore are arriving at furnaces, as it is 
the policy of the furnace-owners to accumulate the 
lar est quantities of ore which their facilities will 
permit them to carry. The latest reports from the 
tin market show that the closing price is 28.60 dols. 
bid and 29 dols. asked. There are no new develop- 
ments in the copper market beyond the fact that the 
recent decline in prices here is reported to have 
had a disquieting effect upon the English trade. 
The only remedy for the whole business is to 
make a sweeping cut in copper, which will have to be 
done sooner or later. The United States Steel Cor- 
poration is expected to close. with the Bessemer Pig 
Association in a few days for enough pig to supply it 
during the fourth quarter of the year. Other large 
consumers are in the market, but simply to make 
inquiries and offers, and refuse to purchase unless 
their terms are complied with. American iron 
makers are determined to keep prices at a figure which 
will exclude foreign material, but it is a question 
whether they will be able to keep out steel rails at 
coast and Gulf and Pacific Coast points. A great 
volume of railroad requirements have appeared in 
sight during the past week, including rails, locomo- 
tives, cars, and track material. Railroad builders have 
contracts made for the construction of over 2000 miles 
of road west of the Mississippi River which must be 
hurried through before cold weather. Contracts have 
been placed with the American Bridge Company for 
the building of a large number of bridges in thg Far 
North-West on the ice during the winter months, the 
contracts for most of this material have already been 
placed. 








Ras ror Siam.—The John Cockerill Company has 
obtained an order for 33,000 tons of rails for Siam. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market.—ldleness still prevailed in | 
the pig-iron warrant market last Thursday. Not a single 
transaction was reported in the forenoon, and yet there 
were buyers of the various classes of iron in the market. 
The closing quotation of Scotch warrants was 52s. per 
ton cash, while 56s. was offered per ton for Cumberland 
hematite iron. Cleveland was nominally 3d. per ton lower 
at 46s. 74d. cash buyers. In the afternoon the market 
was dull, and prices dropped further. In Cleveland 
warrants 3000 tons changed hands at 46s. 7d. per ton eight 
days, and 46s. 8d. one month, with buyers at the close 
offering 46s. 64d., or a decline of 4d. per ton on the 
day. The settlement quotations were :—Scotch, 52s. 3d. ; 
Cleveland, 46s. 74d.; hematite iron, 56s. 3d. per ton. 
On the following forenoon the market continued 
very idle, the tone, however, keeping very steady. 
Dealing was confined to one lot of 500 tons of 
Cleveland iron at 46s. 7d. per ton. Scotch warrants 


were quoted unaltered at 5ls. 4 cash buyers, and 
52s. 44d. per ton sellers. Only one lot of Cleveland was 
again dealt in, and again at the same figure—46s. 7d. per 


ton cash, with buyers over. The quotations for Scotch 
eased off a little to 51s. 9d. cash buyers, sellers wanting 
3d. more. The settlement quutations were :—52s. 3d., 
46s. 74d. and 56s. 3d. per ton. Monday’s market was 
again dull and idle in the forenoon, only about 3000 tons 
being dealt in. Business was confined to Cleveland iron, 
which was 1d. r ton lower at 46s. 6d. cash, with 
buyers over. here were no quotations either for 
Scotch or hematite iron. The market went flat in 
the afternoon, and Cleveland, to which dealing was 
again confined, closed 34d. per ton down on the day at 
46s. 44d. buyers one month. The turnover amounted to 
about 5000 tons, of which 2000 tons were done at 46s. 
per ton three months, and the settlement quotations 





were :—52s, 3d., 46s. 6d., and 56s. 3d. per ton. The 
market was about steady on Tuesday forenoon, but 
quiet, only some 3000 tons being dealt in. Business was 
still confined to Cleveland, which changed hands at last 
price—46s. 4d. per ton cash, with buyers over. In the after- 
noon the market was just the turn harder, Cleveland being 
done at 46s. 44d. cash, with buyers over. The turnover 
would not exceed 2000 tons. Scotch warrants were quoted 
at 51s. 6d. cash buyers and 52s. sellers, and the settlement 
prices were: 52s., 46s. 44d., and 56s. 14d. per ton. The 
market was quite steady this forenoon, but still quiet, 
about 4000 tons being dealt in. In the afternoon about 
1500 tons changed hands, and at the close prices were 
slightly improved. Some business was done in hematite 
iron, and settlement prices were: 51s. 9d., 463. 44d., and 
56s. 14d. per ton. The ee ng are the quotations of war- 
rant and makers iron : Clyde, 62s. 6d. per ton ; Calder, 623; 
Gartsherrie, 63s.; Summerlee, 663.; Langloan, 70s. 6d.; 
Coltness, 72s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 61s. 6d.; Shotts 
(ship at Leith), 66s.; Carron (shipped at Grange- 
mouth), 67s. aa ton. The markets have been dull and 
lifeless, with hardly a transaction taking place. Outside 
influences, such as the further severe depreciation in 
Stock Exchange securities, have again failed to make 
more than the slightest impression upon prices of war- 
rants, and yet. the situation in America — strongly 
to the fact that the production there has now over- 
taken and outstrip consumption, so that rumours 
are not wanting that America may at any moment 
resume that exportation of her surplus pig iron 
to European markets. Against this it is said that a 
further sale of 10,000 tons of East Coast hematite iron— 
special analysis—has been made this week to America ; 
possibly the sale is an old one, but the mere fact of its 
shipment tells of astill sound industrial situation over there. 
Makers, both here and in Middlesbrough, are still bare of 
stock, but the blowing in of a furnace at Carnbroe and 





Clyde works should help to increase supplies. Makers 
here show a tendency to shade prices, altars made very 
little official change. The number of furnaces in blast is 
84, as compared with 85 at this time last year. 


Finished Iron and Steel.—As the year wears on, not 
— very material improvement in the making of malle- 
able iron is showing itself, and yet there are in some 
quarters rather big expectations ; and the same generally 
is true of the steel trade. Still, some of the steel works 
have got big orders in hand for execution. That is espe- 
cially true of Colville’s at the Dalzell Works, Motherwell. 


Sulphate of Ammonia.—The sulphate of ammonia market 
has for the past two or three weeks been somewhat un- 
settled, owing to the occurrence of the annual holidays. 
Very little business has been done during the past week, 
but prices remain without any material change. Stocks 
are light, and the demand is chiefly limi to a few 
parcels for France during August and September. The 
prices quoted for Glasgow and Leith ranges from 122. 5s. 
to 12/. 5s. 6d. per ton. Last week’s shipments at Leith 
amounted to 467 tons, 

Gas.—There are still a few annual meetings taking 

lace of companies and of corporations, and, as 

ormerly mentioned, the price of gas for the ensuing 
year is being announced, and generally there is a reduc- 
tion. At Arbroath, for example, the price has been 
fixed at 3s. 84d. per 1000 cubic feet, or a reduction of 
10d. per 1000 ft. At Coatbridge the price of gas has been 
reduced to 2s. 2d. per 1000 ft. The Greenock Corpora- 














tion Gas Department have made a surplus of 4533/. 
during the past year, and it is being divided, but | 
there is no talk of reducing the price. The Corporation | 
gas at Wishaw is to be reduced 5d. per 1000 ft.—to/| 
ordinary consumers 2s. 4d., and to consumers of 250,000 ft. 
or more in the year 2s. 4d. per 1000 ft. Wishaw claims 
that in proportion to the amount made the gas is one of 





missioners have taken July as a holiday month, and 


have not given the price of gas any consideration ; but it 
is said to be probable that there will be a uction. 
Since the Johnstone Town Council took over the gas 


| supply of the town there has been an enlargement of the 


works, and the debt on the gas supply department has 
not gone beyond 29,240/., which is not much more than 
the works, &c., cost at first. 


A New Contract for the South African Trade.— Messrs. 
Hall, Russell, and Co., shipbuilders, Aberdeen, have 
received an order from Messrs. J. T. Rennie and Son, 
Aberdeen and London, for the construction of a large 
steamer for their South African trade. She will be the 
largest of the Rennie fleet —376 ft. in length over all, and 
the largest built in an Aberdeen yard. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Election of Master Cutler.—The annual meeting of the 
members of the Cutlers’ Company, of Hallamshire, was 
held on Tuesday, when Mr. Michael Joseph Hunter was 
elected master cutler for the ensuing year. He is the 
senior partner in the old-established firm of Messrs. 
Hunter and Son, cutlery manufacturers, and is the third 
member of the Hunter family to hold the office. Mr. 
T. W. Sorby was elected senior warden, and Mr. B. A. 
Firth junior warden. 

The Yorkshire Agricultural Show.—The above Show 
has been held in Sheffield this year, and in all respects 
proved an entire success. The entries were large, and, 
owing to the fine weather, the attendance was above the 
average. On the first day 5547 paid for admission, on 
the second day 34,730, and on the last day 14,635—total, 
54,912, against an average of 49,881. 


Tron and Steel.—This is usually a quiet month in the 
iron trade, as principals are away, and little buying is 
going on. It isa fact, however, that makers are disposing 
of their output, and are putting none into stock. The 
demand is equal to the supply, and there are no 
stocks of any moment in the hands of consumers. Prices 
still rule low, and profits are described as small. The 
following are the quotations for delivery in Sheffield :— 
West Coast hematites, 68s. to 69s. r ton; East 
Coast ditto, 63s. to 64s. ; Lincolnshire No. 3 foundry, 
49s. 6d. to 50s.; forge ditto, 48s. 6d.; Derbyshire 
No. 3 foundry, 50s. 6d. to 51s. 6d.; forge ditto, 
47s. 6d. to 48s. 6d.; bars, 62. 15s. to 7/.; sheets, 
82. 13s. 6d. to 82. 17s. 6d. Some houses in the steel trade 
report that the demand is improving, and that orders can 
be obtained with much less trouble than was the case a 
few months ago. The motor industry has created a con- 
siderable business in steel, files, and other tools, and it 
is steadily expanding. The sales of high-speed steels 
have affected the orders for tool steel generally, but on 
the whole it is fairly good. 


South Yorkshire Coal Trade.—The demand for house 
coal, both locally and for the London market, has begun 
to move, and quotations to customers in the South may 
be put up at any time. The exporting of steam coal is 
now at its height, and although contracts have scarcely 
come up to expectations, they have been fairly heavy. 
Some of the leading gas companies, who when prices were 
high, fell back on an inferior — of fuel, have found 
by experience that what they have saved in this direction 
they have lost in the sales of residuals on account of their 
inferiority, and some heavy contracts have this season 
been placed for best South Yorkshire gas coal. There is 
a steady demand for all classes of coke. 








NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday the attend- 


}ance on Change here was very thin; the tone of the 


market was anything but cheerful, and there was not 
much business doing. Producers of Cleveland iron, being 
in the happy position of having very little stock and fairly 
ey orders, were not forcing sales ; but, on the contrar 

eld off in the hope that the autumn demand would enable 
them to uphold their rates. On the other hand, buyers 
were very backward. They would not purchase more 
than they needed to meet early requirements, in the belief 
that quotations were more likely to be lower than other- 
wise in the near future. Sales were recorded at 46s. 6d. 
for early f.o.b. delivery of No. 3 gm.b. Cleveland pig 
iron, and that was the general market quotation, mer- 
chants being quite ready to sell at it, but there 
were makers who obtained 46s. 74d., and some producers 
held out for 46s. 9d. No. 1 was 48s. 3d.; No. 
foundry, 46s. 3d.; grey forge, 45s. 3d.; mottled, 44s. 9d,; 
and white, 44s. 3d, _There was more doing in East 
Coast hematite, pig-iron .makers having lowered their 
rates rege wee to suit buyers. Demands come chiefly 
from the Sheffield district, from which quarter fairly 
good orders were reported. As a rule, 55s. was named 
for early delivery of Nos. 1, 2, and 3, and _ parcels 
changed hands at that figure, but some makers en- 
deavoured to fix the price at 55s. 3d. No. 1 was 
55s. 6d.; and No. 4 forge, 52s. 6d. Spanish ore was 
in only very moderate request, and quotations were 
still on the f Maceo path. Rubio of 50 per cent. quality 
was offered at 15s. 6d. ex-ship Tees, and in odd cases as 
low as 15s. 44d. was accep To-day the tone of the 
market showed a slight improvement. Buyers were 
rather more inclined to negotiate, but little business was 
actually done. Quotations were unaltered. 


Manufactured Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel industries, 


the lowest priced in Scotland. The Glasgow Gas Com- | and what changes have occurred since our last notice are 
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unfortunately for the worse. Orders are very scarce, and 
quotations are moving downwards. Iron_ship-plates 
have been reduced by 5s. per ton, and cast-iron railway 
chairs by half-a-crown. Prices for other descriptions are 
not quotably changed, and market rates now stand :— 
Common iron bars, 6/. 10s. ; best bars, 6/. 15s. ; iron ship- 
plates, 6/. 10s. ; iron ship-angles, 6/. 7s. 6d. ; steel ship- 

lates, 5/. 12s. 6d.; steel ship-angles, 5/. 10s.; and steel 

iler-plates, 7/7. 5s.—all less the customary 24 per cent. 
discount. Heavy sections of steel rails are 5/. 5s., and 
cast-iron railway chairs 3/. 12s. 6d., both net cash at 
works. 


Messrs. Richard Hill and Co., Limited.—In_ their 
annual report the directors of Messrs. Richard Hill and 
Co., of the Newport Wire Works, Middlesbrough, show 
the profit on the firm’s trading for the year to have 
amounted to 13,5417. 12s. 1d., t» which must be added 
15/. 2s. 6d. transfer fees received, and 2673/. 16s. 4d. 
balance from last report. A dividend is recommended of 
6 per cent. on preference shares and 6 per cent. per 
annum on the ordinary shares for the half-year endin 
June 30 last, which, with the 5 per cent. interim dividen 
paid for the previous half-year, is at the rate of 54 per 
cent. per annum. The buildings, machinery, and tools 
had been maintained out of revenue in a state of thorough 
efficiency. 








NOTES FROM THE SOUTH-WEST. 

Cardiff. — The steam -coal trade has remained in a 
healthy and buoyant state, and the demand being active, 
uotations are expected to exhibit continued strength. 
The best steam coal has made 15s. 3d. to 15s. 9d. per 
ton, while secondary qualities have brought 13s. 6d. to 
14s. 6d. per ton. There has also been a good demand 
for Monmouthshire semi-bituminous large coal; No. 3 
Rhondda large has made 14s. 6d. per ton. Coke has 
shown steadiness ; foundry qualities have brought 20s. to 
21s. per ton, and furnace ditto 17s. 6d. to 18s. per 
ton. As regards iron ore, rubio has been quoted at 
14s. 6d. to 14s. 9d. per ton; Tafna at 15s. 3d. to 15s. 6d. 
yer ton; and Almeria at 14s. 9d. per ton, freight charges 
included. 


The Railway Employment Act.—On Tuesday the Taff 
Vale Railway Company applied to the Railway and Canal 
Commissioners for an order to rescind or vary Rule 8 of 
the rules drawn up by the Board of Trade under the 
Railway Employment (Prevention of Accident) Act, 1900, 
which ordered the provision of brake vans for the use of 
men in charge of trains, which should be so attached as 
to be conveniently used and with due regard to safety in 
the working of the trains. The Court held that the ap- 

lication, as regarded empty wagons, ought to be granted; 
But said as to loaded wagons that it would be for the 
Board of Trade to act in such a manner as it should 
think advisable. 


Cardiff Railway.—The directors report that during the 
past half-year satisfactory progress was made with the 
South Dock Works, and that arrangements are being 
entered into with an independent company for the con- 
struction of two large dry docks at the western end of the 
South Dock, which will be capable of accommodating the 
largest vessels afloat. The joint lines of the Great 
Western Railway Company and the Cardiff Railway 
Company are expected to be completed shortly, and the 
extension of the Cardiff Railway up the Taff Vale will be 
proceeded with in the course of the autumn. The volume 
of trade at the Bute Docks continues to be oe. some 
affected by delays consequent on great irregularity in the 
supply of coal for shipment. 


Port Talbot Railway.—The accounts of the Port Talbot 
Railway and Docks Company to June 30, 1903, show a 
gross revenue from all sources of 41,584/., as compa 
with 36,8182. in the corresponding half of 1902, being an 
increase of 47661. The working expenses amounted to 
25,4317., as compared with 23,556/., being an increase of 
18767. The traffic carried over the company’s railway 
during the half-year amounted to 730,216 tons, while the im- 
ports and exports at the docks amounted to 493,698 tons. 
Of the 730,216 tons carried over the railways, 654,943 tons 
consisted of coal and coke, of which 417,802 tons were 
shipped at the company’s docks. The directors recom- 
mend a dividend for the half-year at the rate of 3 per 
cent. per annum upon the preference shares, leaving a 
balance of 5187. to be carried forward. This compares 
with a dividend of 2 per cent. per annum for the corre- 
sponding half of 1902. The new capital expenditure dur- 
ing the past half-year amounted to 5035/. 


Milford Docks.—The profits of the Milford Docks Com- 
pany for the half-year ending June 30 were 32991., 
admitting of the payment of 16s. 4d. per cent. upon the 
A debenturestock. The aggregate burthen of the vessels 
which entered the docks during the first half of this year 
was 281,612 tons, as compa with 269,194 tons in the 


corresponding period of 1902. 





MISCELLANEA. 

As showing the interest taken abroad in the work of the 
Engineering Standards Committee, we note that the 
French Government recently commissioned M. Bernheim 
to come over here and study the organisation and methods 
followed, and to obtain other information as to the com- 
mittee’s work. 


We learn that, like some other of the smaller towns 
round London, Dunstable is anxious to attract to itself 
manufacturers who are finding themselves harassed in 
the Metropolis proper by excessive land values, labour 
difficulties, and municipal regulations. The town, which 
is about 33 miles from London, has appointed a committee 
to collate data as to its advantages as a manufacturing 





site. Land, it is stated, is cheap, and the sanitation of 
the town is excellent. Full particulars can be obtained 
on application to the Town Clerk. 

_In a recent issue of the Zimes, Mr. Campbell Swinton 
gives figures showing the actual speeds reached by the 
ordinary traffic as observed in a very busy London street. 
He finds that over short distances, in some cases, the 
speed of omnibuses amounts to 11 miles, covered vans to 
114 miles, private carriages and coster carts to 124 miles, 
hansom cabs to 12? miles, and bicycles to 164 miles an 
hour ; and all this in the middle of the day in one of the 
most busy streets of the Metropolis. He finds, moreover, 
that the Post Office motor mail van travels down Victoria- 
street at a rate which is often over 20 miles per hour. 


In a paper = communicated to the French Physical 
Society, M. Curie gives further data as to heat emission 
of radium. The mass of radium was immersed in liquid 
air, and the heat emitted served to evaporate the liquid, 
The rate of heat emission proved independent of the 
temperature for the range between the ordinary labora- 
tory temperatures and that of boiling air. hen im- 
mersed in liquid hydrogen, however, the boiling point 
of which is but a few degrees above absolute zero, it was 
found that, unlike ordinary chemical reactions which are 
retarded by low temperatures, the rate of heat emission 
by radjum was apparently actual increased. 


From a return just issued by Parliament it appears 
that the rate of promotion to the rank of Captain in the 
Corps of Royal Engineers is much slower than in any 
other arm of theservice. Thisis causing a certain amount 
of grumbling amongst the officers affected, it being 
pointed out that owing to the slow rate of promotion the 
officers of the scientific corps have less chance of obtaining 
a field command than their contemporaries in other 
branches of the service. It has, however, to be remem- 
bered that the engineers have, on the other hand, many 


advantages: their rate of pay is higher, and special open- | Tp, 


ings, for which it is rumoured they are not always com- 
petent, are found for them in the Indian Railway 
and Irrigation Departments, and there are also many 
excellent posts open to them at home, for which officers of 
other branches of the service are ineligible. 


Mr. A. G. Lyster, engineer to the Mersey Docks and 
Harbour Boas, hgs — to that body his annual 
report on the general state and progress of the dock 
works at oe and Birkenhead during the year ended 
July 1 last. The report refers in detail to the progress 
being ‘made with the construction of new and deeper 
docks and to dredging operations in the aye Durin 
the year the quantity of sand removed from the bar an 
the shoals in the Queen’s and Crosby Channels has been 
8,392,050 tons. Since the be gone | of ales at the 
bar in 1890 the quantity of sand removed has been 
29,480,340 tons, while there has been removed from the 
shoals in the Queen’s and Crosby Channels 41,579,230 
tons. ‘‘Thecondition of the bar has,” says the engineer, 
‘‘been fairly maintained, the ruling depth in the dredged 
cut being about 27 ft. at low-water spring tides. The 
ruling depth of the main portion of the Crosby Channel 
may also be taken at 27 ft., though the depth along the 
eastern margin between C6 and C8 black buoys is some- 
what less.” 

The East Asiatic Company of Copenhagen, which 
is both a shipping and trading concern, shows much 
energy in developing the various branches of its busi- 
ness, and in spite of somewhat unfavourable mar- 
kets, the report for last year must be considered quite 
satisfactory. The net proceeds on the year amounted 
to 1,254,353 kr., various writings off amount to 
435,414 kr., leaving 818,938 kr. available. The share- 
holders receive 8 per cent. (560,000 kr.), and 150,000 kr. 
are added to the reserve fund, which now amounts to 
900,000 kr. The company’s two new large steamers 
Prins Waldemar and Prinsesse Marie have completed their 
first trip. These steamers use liquid fuel, which has proved 
satisfactory and economical, more especially through its 
inferior weight. The company has also opened a line to 
South Africa, which gives good promise. Otherwise the 
shipping branch had suffered much from low freights ; 
the profits under this head were about 100,000 kr. less 
than during the previous year. On the other hand, the 
trading side of the business has shown a material increase, 
the profit having risen about 500,000 kr. 


An interesting test of a ferro-concrete floor, constructed 
on the Hennebique system, by Messrs. William Cubitt 
and Co., of Gray’s Inn-road, for Messrs. Whitbread’s 
stores at Tottenham, was made on July 30 last. The 
floor tested had a clear span of 25 ft. 7 in. between the 
walls, and was 5 in. thick, plus a layer of cement paving 
14 in. thick. The main ferro-concrete beams supporting 
this floor were 14 in. wide by 22 in. deep, and were ra 
at 11 ft.3 in. centres. Ferro-concrete joists 5 in. wide and 
9 in. deep were arranged between the main ms at 
about 5 ft. centres. These joists and beams, it should 
be added, were ‘‘ monolithic” with the floor proper, being 
merely projections on its lower surface. A load of 6 cwt, 
per square foot was distributed over one bay of this floor, 
the area covered being 25 ft. 7 in. by 11 ft.3in. Theload 
was added gradually, and the deflection of the floor mea- 
sured from time to time by instruments capable of indi- 
cating ,};th in. The deflection under the full load 
was 0.149 in., and with the designed working load of the 
floor, equal to 4 cwt. _ foot super, it was .079 in. On 
finally removing the load the floor completely recovered, 
showing no permanent set. 

In a paper printed in the Deutsche Land. Presse, Dr. 
Gerlach and Professor Wagner describe a new method 
of obtaining nitrogen compounds from the atmospheric 
air, which they hope will prove of industrial importance. 
It is estimated that the nitrate of soda deposits of Chile | 
will be exhausted in another twenty or thirty years, and | 
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they express the opinion that the production of ammonium 
sulphate by gas works, and .the like, will never be suffi- 
cient to make good the deficit then arising. Of course, cer- 
tain leguminous plants, owing to their commensalism with 
certain bacteria, are enabled to obtain their supply of 
nitrogen from the atmosphere ; but how far this fact can 
be made use of for land enrichment is as yet uncertain. 
The chemical method advocated by Messrs. Gerlach and 
Wagner consists of forcing atmospheric air into calcium 
carbide, maintained in the molten state by an electric 
current. In this way cyanamide of calcium is produced, 
which in the pure state consists of white crys' soluble 
in water, and containing 35 per cent. of nitrogen. If this 
cyanamide is treated with superheated steam it yields its 
nitrogen in the form of ammonia; but it may be used 
direct as a manure with excellent results, and has no dele- 
terious effects on vegetation, even if used in excessive 
quantities. When supplied in this form, however, the 
nitrogen appears to be somewhat less easily assimilated 
than when turnished in the shape of nitrate of soda. 

The members of the Leeds Association of Engineers 
left the city by an early train for Gainsborough on 
August 5, on a visit to the Britannia Iron and Trent 

Works of Messrs. Marshall, Sons, and Co., Limited. 
Since the members were at Gainsborough in 1889 impor- 
tant additions have been made, in particular the new 
boiler-shop, 400 ft. by 180 ft. by 42 ft. 6 in. high, the iron- 
work being erected by Messrs. Sir William Arroland Co., 
of Forth Bridge fame ; and further extensions of the engi- 
neering department have been commenced. The Britannia 
and Trent Works, where upwards of 1,000,000/. is profit- 
ably invested, now occupy about 19 and 9 acres respec- 
tively, being served by the River Trent and the Great 
Central Railway. The total number of employés is 
about 3500, representing a weekly a bill of some 
5000/., and up to the present upwards of 95,000 engines, 
boilers, and threshing machines have been turned out. 
e main machine-shop, 350 ft. by 60 ft., provided with 
a gallery all round for the lighter machines, has a wide 
range of machine-tools, some 400 in number, chiefly of 
British manufacture. In some of the machines up to 30 
pieces are machined at one setting. In the brass-working 
shop a revolving chuck device enables cocks, valves, &c., 
to be entirely machined without resetting. In the iron 
foundry 40 tons of castings are turned out daily. Here an 
ingenious moulding plant caused considerable interest, the 
sand beingdelivered froma hopperinto moulds and rammed 
by a flexible head, the whole pneumatically operated. In 
the threshing-machine department is an enormous dippin 
tank, holding 20 tons of paint. The testing of the finish 
work under pressure was seen in separate departments, 


specially equipped. The steam power used in the 
ritannia Works amounts to 1350 horse-power, the en- 
gines and boilers being made by the firm. The electric 


motors give off 350 electric horse-power. Buildings have 
been provided in connection with the works where 
technical and commercial subjects are taught to over 800 
students, and Mr. James Marshall has erected a memorial 
institute in the town, containing reading and billiard- 
rooms, and a large recreation hall. 


In a paper recently read before the American Institute 
of Electrical Engineers, M. Clarence Renshaw gives 
some figures showing the actual temperature reached in 
the field coils of an electric tramcar during its daily work- 
ing. The temperatures in question were measured by 
noting the resistance of a coil of carefully calibrated 
wire embedded in the field coils whilst the latter were 
being wound. The observations made extended over 
two days, during which time the car made its ordinary 
service runs. At starting, on the first day the coils were 
found to have a temperature of 254 deg. Cent., or 13 deg. 
Cent. above the surrounding air. This temperature 
cae gg 4 rose, and at the end of eight hours was 74 deg. 

ent., at which figure it remained constant for the next 
eight hours, the maximum temperature rise — thus 
64, deg. Cent. During the following three hours, 
which were late in the evening, the air temperature 
fell, and with it the page gee of the coils, which 
was 70 deg. Cent. at the end of the day’s run. 
This temperature fell during the night; but on taking 
out the car for its next days’ work, four hours later, this 
temperature was still 32 deg. Cent., or 20 deg. Cent. 
above the surrounding air, so that it would seem that 
the field coils of these cars never get quite ‘‘cold” in 
actual service. When drawing a ‘‘trailer,” the tempera- 
ture rise was much more rapid than when the car ran 
alone, and in an evening run under these conditions a 
temperature of <8 deg. Cent. was noted at the end of 
14 hours’ run. ith the removal of the trailer the tem- 
perature gradually fell, reaching 74 deg. Cent. at the end 
of three hours. The car used in the experiments was 
of the single-truck type, with seats for 28 passengers. 
It weighed 12 tons empty, and was fitted with two West- 
inghouse motors, designed to give a mean s of 
26 miles per hour on the level. The actual average 
speed, including stops, was 10.7 miles per hour. The 
average number of stops made was between four and five 
per mile, the average duration of which was 4 a 
and the maximum 15 seconds. The a carri 
numbered 956 in a day of 18} hours, and the average load 
was 24, 








Batpwin Locomotives.—The number of locomotives 
turned out by the Baldwin Locomotive Works, Phila- 
delphia, in the six months ending June 30 this year was 
; March, 170; 
April, 191; May, 185; and June, 184; total, 1000. The 
corresponding number of engines made in the correspond- 
ing months of 1902 was:—January, 87; February 102; 
March, 124; April, 128; May, 127 ; and June, 116 ; total, 
694. The increase in the engine outturn will be seen to 
have been great and continuous this year. 
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NGINEERING. 
Peet x: scoymerssakes Cail pi 


NAVAL ENGINEERING RESEARCH. 


Tue decision of the United States Government 
to spend over 80,0001. on the building and equip- 
ment of a naval engineering laboratory brings to a 
practical issue abroad a suggestion that has already 
been made in this country. There can be little 
doubt that the money the United States Congress 
has voted will be saved to the nation over and 
over again. 

For our own Navy we have established a Govern- 
ment experimental tank at Haslar; it forms a 
branch of the department of the Controller of the 
Navy, and upon it there is spent about 2300/. a 
year in salaries and wages. No money is better 
laid out, but it was not until the establishment 
had been forced on the Admiralty by the example 
of the late Mr. Froude—whose son now so ably 
carries on the work—that the Government sanc- 
tioned the outlay. Had it not been for Froude’s 
love of research and his perfect methods of carry- 
ing out experimental work, naval constructors might 
yet be groping in the dark for issues now clear as 
daylight. 

Possibly the United States Congress will be to 
the engineering department at the Admiralty what 
Froude was to the constructors’ department. The 
field to be covered is a very wide one, and the 
following are given as some of the lines of research 
upon which it is proposed the new American 
Department will proceed :— 

1. The value of liquid fuel for naval purposes ; 
2. The possibilities of the steam-turbine for instal- 
lation in warships ; 3. The form of a propeller ; 4. 
The relative advantages and disadvantages of in- 
turning and out-turning screws; 5. The reduction 
of vibration of machinery ; 6. Limits of economical 
increase of steam power; 7. The development of 
practical appliances for utilising the advantages of 
superheated steam ; 8. A rational ratio of sizes of 
cylinders for multiple-expansion engines; 9. Im- 


9|proved systems of economy in auxiliary machi- 


nery; 10. The value of condensed fuel ; 11. The 
relative advantages of straight and bent tubes 


23|for boilers ; 12. The corrosion ef. boiler and con- 


denser tubes ; 13. The values of alloys ; 14. Types 
of valve gear; 15..The endurance of storage bat- 
teries ; 16. The use of steel castings ; 17. Lubri- 
cants; 18. Calibration of instruments; 19. The 
proportions of fans ; 20. The most effective systems 
of forced draught ; 21. Mechanical refrigeration ; 
22. Testing non-conducting and fireproof materials; 
23. Testing proportions of engine details; 24. 
Study of how to secure more complete information 


29} upon trial trips; 25. Water glass gauges suitable 


for forced draught and muddy water. 

This is a fairly ambitious programme, and a 
laboratory to solve such a wide diversity of pro- 
blems will need to be on a complete scale, such 
as will require all the 80,0001. it is proposed to 


z5|spend. We must not forget, however, that the 


United States Engineering Bureau, like our own 
Admiralty, has already at its command in the vessels 
of the fleet a most efficient. means of putting to 





practical test the conclusions arrived at by scientific 
research in the laboratory. In regard to this aspect 
of the question it may be said that in our own 
Navy we have solved some of the problems that 
the new American department proposes to attack. 
For instance, a large number of experiments have 
been made, and others are in process of being 
carried out, to find the best means of burning 
liquid fuel ; and, in fact, there are few of the two 
dozen subjects in the above list that have not re- 
ceived more or less attention. This is true, but 
the justification for a research department of this 
nature is that it enables knowledge to be gained 
with more certainty, at less cost, and with 
greater expedition that it could be reached by 
desultory and more or less empirical trials on 
actual ships. It does not follow, however, that 
abstract conclusions, even when supported by 
model experiments and laboratory tests, should not 
be proved by practical work. Perhaps nothing is 
more needed in the modern practice of engi- 
neering than a scientific application of ‘science. 
Engineers have at their command an accumula- 
tion of knowledge which depends on the right 
interpretation of natural laws; but the details 
are spread abroad and disconnected, so that 
the application is too often haphazard instead of 
scientific. 

In our own Navy the amount of investigation 
that has been done in an occasional manner, and 
with small result, speaks loudly for the need of a 
co-ordinating and directing body. We might take 
the screw-propeller as an example. A good many 
years ago the then Engineer-in-Chief had a series 
of experiments made to determine the best form of 
propeller for those two—at the time—wonderfully 
speedy craft, the despatch vessels Iris and Mercury. 
Different screws were tried, pitches and diameters 
were altered, and blade areas increased or reduced. 
The result was a substantial improvement in speed. 
There, however, the matter stopped ; and no one 
knew exactly why one propeller gave better- results 
than another, and in consequence more than 
twenty years later we find exactly the same 
programme being gone through, and the right 
kind of screw for an important class of cruiser 
is being determined by a process of trial and 
error, at the expense, it may be added, of many 
thousands of pounds. 

Of course, no sensible person blames the Ad- 
miralty engineers for this. They know quite as 
much about propellers as other people, probably a 
great deal more ; and they would know more still 
if they had at their command time and money to 
push their investigations further ; in other words, 
if they were relieved of some routine duties and 
had experimental apparatus at their command. 
That, however, is not our way. We prefer to waste 
thousands through want of knowledge rather than 
spend units on research. 

The later improvements in screw-propellers, so 
far, at any rate, as high-speed vessels are concerned, 
have come chiefly through the investigations of the 
builders of torpedo craft. When one remembers 
the long series of trials made by Sir John Thorny- 
croft and Mr. 8. W. Barnaby on model propellers, 
and the investigations of Mr. Yarrow, together 
with the scientific tank investigations of Mr. Par- 
sons, on the subject of cavitation, one realises how 
much can be accomplished in this direction even by 
personal effort. But these investigators have 
worked independently, and the labour needed for a 
thorough examination of the subject would be too 
protracted for private individuals to bring to a 
complete result. We do not forget Mr. Froude’s 
and Professor Greenhill’s papers read before the 
Institution of Naval Architects—and Mr. Froude, 
as superintendent of the Haslar tank, holds an 
official position—but to remember these contribu- 
tions only makes one regret that the authors had 
not at their command more experimental data to 
— them to bring conclusions to more certain 
ends. 

Naturally the problem of screw propulsion is one 
of great complexity, and it is this which leads 
people to say that it is not to be solved by scientific 
investigation ; we believe one early authority main- 
tained that no improvement could be made on 
pieces of twisted hoop-iron stuck into a spherical 
boss. Probably the authority was right, supposing 
the hoop iron were of:the proper shape and size, 
and properly twisted ; but to find what would be 
proper for the many different types of vessel 
travelling at different speeds is the difficulty. The 
fundamental natural laws involved in the problem 
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are fairly well understood ; it is the extent to which 
they apply that needs investigation. The varia- 
tions are too numerous to enable exact conditions 
to be laid down for all kinds of vessels; but a 
legitimate approximation might be reached by 
scientific methods, which would enable a screw to 
be designed for a normal ship-shaped craft that 
would not be a knot out in the result. 

We have dwelt upon the instance of the screw- 
propeller because it affords a good example of those 
problems which it is the fashion to describe as un- 
solvable ; whereas it is lack of opportunity for ob- 
servation rather than want of analytical power 
that bars the way. That applies to the great 
majority of the questions that arise in the daily 
work of the engineer. Many of the formule upon 
which we depend are founded on old experiments, 
some of which are well known to have been far 
from accurate, whilst others rest on a foundation 
of little more than mere guess-work. The National 
Physical Laboratory will doubtless do something 
to remedy this, but with the wide field it has to 
cover it can accomplish comparatively little for any 
one branch of applied science ; and, at the best, 
years must pass before a tithe of the work could be 
carried out for which the Navy stands in imme- 
diate need. 

The new departure in America owes its inception 
largely to the exertions of the chief of the Bureau 
of Engineering at Washington ; and Admiral Mel- 
ville has recently been speaking on the subject 
before the Engineers’ Club at Philadelphia. He 
attributes the success of Germany to ‘‘ her study, 
reflection, and research.” No doubt in many 
branches of manufacturing industry the German 
philosophic temperament has helped her to the high 
position she now holds, but when Admiral Melville 
attributes her recent triumphs in marine engineer- 
ing and naval architecture entirely to these causes, 
we are induced to reflect. Admiral Melville believes 
German battleships to be the best afloat for their 
tonnage ; and when he gives as a reason for this 
faith that ‘‘ they possess a triple-screw installation 
of machinery,” we fancy we recognise the personal 
factor. The Admiral, however, goes on to say that 
the excellence in the construction of both warships 
and ocean liners is ‘‘ not the result of a progressive 
series of failures either in design, construction, or 
operation,” but that the success ‘‘ can only be 
accounted for by recognising the fact that study, 
reflection, and research must have been expended 
in the preparation of plans and in laying out and 
carrying on the work of construction.” 

We have in these pages frequently expressed our 
appreciation of the admirable work carried out by 
German naval architects and marine engineers, as 
testified by the splendid vessels they have pro- 
duced ; and we hope, therefore, we may point out, 
without accusation of national vanity, that Ger- 
many has been able to produce her vessels without 
‘*a progressive series of failures” because she had 
the experience of British practice to build upon. 
The earlier vessels of the German ocean-going 
fleets were the product of British establishments, 
and the marine-engine works, as well as the ship- 
yards, of this country have always been open to 
foreign inspection. We think the Germans them- 
selves would be the first to acknowledge that 
German yards, as well as German ships, were 
founded on British models ; and to say, as Admiral 
Melville does, ‘‘that Germany has a start of at 
least ten years over Eng'and, France, and America 
in systematic engineering research ;” or, that ‘‘ for 
more than a hundred years Germany, as a nation, 
has carried on more original research along technical 
lines than any other power,” is, at least, misleading 
when applied to the construction of ships and 
engines, the subject upon which Admiral Melville 
was speaking. As a matter of fact, we owed 
more, in the past, to French naval architects, 
who, in the application of scientific principles 
to naval architecture, led tae world. It is well 
known that the best models of our old wooden 
sailing ships were at one time copied from the 
French. Although France has not made the sur- 
prising strides in building up a mercantile marine 
that have lately distinguished German enterprise, 
her designers ably uphold their ancient renown for 
scientific ability; as, indeed, Frenchmen do in 
many other fields. It is probable that Admiral 


Melville attributes to scientific investigation a 
success that more properly belongs to commercial 
ability. 

These considerations belong to the past rather 
than to the present ; for it is the future to which, | 


as a practical nation, we should direct our gaze, 
and we cordially agree that, whatever measure of 
|success may have been achieved in this country, 
organised scientific research on practical lines must 
| hold a larger place in our industrial policy than it 
has hitherto done. This brings us to the reflection 
| whether, supposing a navy research laboratory 
should be established, the investigations carried out 
should be open to the public. It would be a sound 
plea on the part of private shipowners that, as 
public money would * spent on these trials and 
experiments, the public should have the benefit 
of the results. On the other hand, the Board of 
Admiralty—always a close body—might argue that 
to publish results to the British public would be to 
publish them to the world, and therefore we should 
be working to aid our possible future enemies. 

Questions of this nature are nearly always best 
settled by compromise, and the present is no ex- 
|ception to the rule. Investigations of a purely 
military nature should be secret, but the far wider 
series of problems that affect the science of ship 
design and engine construction should not be buried 
in official pigeon-holes. If we are to judge by what 
has been the practice of the United States Govern- 
ment hitherto, the American Naval Research 
Laboratory will distribute its results broadcast, 
|for the benefit of the whole civilised world, in the 
way that has been its generous custom hitherto, 
and there is no reason why the elder branch of the 
English-speaking nations should be less liberal. 
Hitherto it has been the plea of Boards of Ad- 
miralty, when asked to make public the results of 
such investigations as have been made, that it is 
their duty to maintain the Royal Navy at its highest 
pitch of excellence commensurate with the money 
to be spent, but that it is not their business to in- 
struct shipbuilders and marine engineers in their 
craft. Of late, however, more liberal sentiments 
have begun to prevail, and in the form of papers 
read before the scientific institutions much 
valuable matter has been communicated to the 
public by the officials of the two technical 
| branches of the Controller’s department. Much 
more, however, might be done, and it is to be 
hoped that should a British naval research labora- 
tory ever be established, that publicity may be the 
rule and not the exception, so that the able naval 
architects and marine engineers in the Government 
service may receive that meed of public recognition 
which is their due. 








SAFE SPEEDS OF EMERY WHEELS. 

On behalf of the Verein Deutscher Ingenieure, Pro- 
fessor M. Griibler, of Dresden, has been conducting 
tests of emery wheels, with the object of deter- 
mining the safe speed limit. In a certain sense the 
experiments may be regarded as a continuation of 
the tests to which the Prussian War Department 
some years ago submitted grinding-stones made of 
sandstone. The Prussian law has fixed speed 
|limits for emery wheels which, it would appear 
| from Professor Griibler’s experiments, are unneces- 
|sarily stringent. It is clear that high speeds are in 
the interest of the engineer; for, apart from the 
saving in time, less pressure need be exerted at 
higher than at lower speeds, and there is hence less 
danger of injury to the wheel. It was resolved 
to appeal to the manufacturers of emery wheels for 
specimens of their products ; and, since these tests 
could not fully determine the quality of the wheels, 
and should not, for this and other reasons, be mis- 
construed as competitive trials, certain conditions 
were laid down. The wheels must be such as are 
ordinarily supplied to the trade ; the nature of the 
cement used in shaping the wheels must be stated ; 
three wheels must be submitted of each kind, ap- 
proximately 500 millimetres (20 in.) in diameter 
and 50 millimetres (2 in.) in thickness, with a 
‘bore of from 50 to 80 millimetres (about 2 in. 
|to 3 in.). The manner in which the tests were 
{to be conducted were explained at the same time. 
| Eleven firms, comprising three well-known firms 
of the United States, submitted altogether 57 wheels, 
‘counting also three carborundum wheels. The 
names of the firms and particulars of the tests are 
|given in the ‘‘ Mittheilungen iiber Forschungsar- 
| beiten,” a publication started a few years ago by 
the Verein Deutscher Ingenieure, with the purpose 
| of bringing special researches to the knowledge of 
‘engineers. The tests in question are described in 
number 10 of these pamphlets. One firm declined 
to have its name published. 

After trying experiments with a vertical shaft, 











driven by a small steam-turbine, with the wheel fixed 
to the upper end of the shaft, the following arrange- 
ment was adopted :—A 2-in. shaft of weld iron is sus- 
pended by two bearings ; the bearings are on the 
upper and lower beams connecting two [-irons ; the 
grooved pulley, for driving the shaft from an electric 
motor, is fixed between the two bearings. The wheel 
is attached to the lower end of the shaft, care- 
fully centred, of course, and held there by two iron 
washers, one above, one below, with disks of card- 
board interposed, and nuts. The shaft passes 
through the wheelbore without touching. This 
mode of attachment, which was decided upon before 
beginning the trials, and communicated to the 
firms, has proved perfect. The washers have an 
external diameter of 200 millimetres (8 in.). In no 
case did the wheel shift, even at high speed, though 
vibrations were set up occasionally. In such cases 
the experiment was interrupted to search for any 
possible displacement of the wheel. The shaft was 
suspended within a beton casing; in a preliminary 
trial a broken wheel fragment cut clean through a 
16-in. brick wall. 

Everything being fixed, the speed of the elec- 
tric motor was slowly raised. Two critical speeds 
were generally observed for each wheel, accom- 
panied sometimes by heavy vibrations. These 
critical speeds depend upon the system, the girders 
and shaft, and, further, upon the weight and 
eccentricity of the wheel; the latter point is par- 
ticularly important. The critical speeds passed, 
the speed was still raised until the wheel broke. 
Above 2000 revolutions per minute, acoustical 
vibrations were noticed; no wheel stood more 
than 4340 revolutions per minute. The speed was 
measured by a Horn tachometer, operated from the 
top of the shaft. At the moment of breaking, the 
tachometer stopped momentarily; so that the limit- 
ing speed could be fairly well observed. Most 
wheels broke into four quadrants—none into two 
pieces. The fractures always commence, as partly- 
developed cracks show, in the inner bore, where, 
according to theory, the stress is highest ; the paper 
washers did not break, as a rule, but the marks on 
them indicated the paths described by the breaking 
fragments. 

The cements used in these wheels were of 
three or four kinds — vegetable, mostly rubber ; 
mineral, generally magnesia; and ceramic—i.e., 
also mineral, but the whole mass had afterwards 
been baked at white heat so as to become con- 
verted into a porcelain. One American firm uses 
a leather matrix. The specific-gravity tests demon- 
strate that the vegetable cement wheels were the 
heaviest—average density, 2.78; the ceramic the 
lightest—average density, 2.3. The nature of the 
cement proved important in the results; but it 
must be understood that the members of these 
three groups differed considerably from one another. 
The circumferential speeds at which the wheels 
broke were 96 metres (315 ft.) per second (extreme 
values of different wheels, 78 and 110 metres) for 
vegetable cements; 84 metres (275 ft.) for mineral ; 
and 74 metres (243 ft.) for ceramic cements: the 
leather cements rank with the vegetable cements. 
From the data Professor Griibler calculates, with 
the aid of a formula, the strengths 205, 150, 100 
in kilogrammes per square centimetre (equivalent 
to 1.3, 0.95, and 0.63 ton per square inch), so 
that the strengths of emery wheels prepared with 
vegetable, mineral, or ceramic cements respec- 
tively would very nearly be in the ratio 4:3: 2. 
The size of the emery grain does not appear 
to be of any influence, and Professor Griibler 
deduces, in fact, that on the whole wheels will 
be the stronger the less emery they contain. 
As he does not offer any analyses of the wheels 
to indicate the actual proportions of emery and 
cement, and the size of the grains, that conclu- 
sion lacks experimental basis. Nor does his other 
statement merit ready acceptance without further 
proof—namely, that the efficiency of an emery 
wheel will increase with the proportion of emery it 
contains. His final conclusion will, however, be 
accepted, that such tests cannot settle the efficiency 
of emery wheels ; and it is satisfactory that his safe 
circumferential speed limits for the three groups 
with vegetable, mineral, and ceramic cements come 
out higher than the Prussian law and French prac- 
tice permit. His figures are :—31 metres, 27 metres, 
and 24 metres (102 ft., 89 ft., and 79 ft.) per second ; 
the Prussian law allows 25 metres and 15 metres for 
the first and second groups. Professor Griibler’s 
figures are, moreover, purposely stated very low. 
When there is no danger that the motor might race, 
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working speeds by one-third higher than those 
first mentioned, may safely be permitted, in his 
opinion. The careand skill applied by the manu- 
facturer of the emery wheel are, of course, of para- 
mount importance. 








BRITISH COLUMBIAN COAL AND 
IRON. 

THE progress of coal-mining in British Columbia 
during recent years has been very striking ; but 
last year saw a slight falling off, due partly to 
extraordinary causes. The Coast collieries had 
their principal market, California, invaded by fuel 
oil produced in that State itself. The Crow’s Nest 
collieries had an unlimited market open to them, 
but had to contend, first, with an explosion which 
crippled their principal mine, and then with strikes 
which diminished the output, causing the pro- 
duction for the year to be only about half what it 
should have been, and, in the words of the annual 
report of the Minister of Mines, ‘‘ what it un- 
doubtedly will be next year.” The total output was 
1,397,394 tons, as compared with 1,460,331 tons in 
1901 ; 1,439,595 tons in 1900; 1,135,865 tons in 1898 ; 
and 826,335 tons in 1892. The Vancouver Island 
collieries produced 1,173,893 tons of coal, and 
20,178 tons of coke out of a total make of coke of 
128,015 tons—a decrease of 87,851 tons of coal, and 
an increase of 4780 tons in coke. When it is con- 
sidered that fully 75 per cent. of the output of the 
Coast collieries was exported to California, it is 
remarkable that the falling-off, owing to the 
extension of the use of oil, should only have 
diminished the output by 8 per cent. The in- 
crease of 30 per cent. in the coke output of the 
coast has only partly been occasioned by the 
starting of two smelters on Vancouver Island, as 
the greater proportion of the coke produced from 
the Island collieries was exported. The Crow’s 
Nest collieries produced 223,501 tons of coal for 
use as such, and from an additional 170,460 tons of 
coal, made 107,837 tons of coke, being a slight 
increase over last year as to net coal output, and a 
slight decrease as to coke production. 

The events which interfered with the operations 
were singularly unfortunate. The market for 
the coal, as above hinted, is much in advance of 
the facilities for output and transportation, the 
field having been only quite recently rendered 
accessible by the extension of the Canadian Pacific 
Railway through the Pass. The interference with 
smelting in the copper and silver mining parts of 
the province, and especially in East and West 
Kootenay, was considerable, and went far to pre- 
vent progress in those branches of mineral pro- 
duction ; but the outlook for the current year is 
reported to be quite satisfactory. America is a 
good market, and additional transportation facili- 
ties are provided by the completion of the Great 
Northern Railway to Morrissey, giving direct com- 
munication with the United States, coupled with 
the fact that the import duty into the United 
States of 67 cents per ton has been removed. There 
is an enormous quantity of fuel in this district 
awaiting exploitation. The area of the coal lands 
has been proved to cover 230 square miles, equal 
to 147,200 acres, and the officials estimate that it 
contains 22,595,200,000 tons of 2240 lb. The 
seams so far known have, for practical purposes, 
been divided, in ascending series, into: (1) The 
Elk River Basin, bituminous, 12 seams ; (2) Michel 
Creek, bituminous, 7 seams; (3) Michel Creek, 
cannel coal, 15 seams. Actual work has been con- 
fined to the Elk River Basin seams, which outcrop 
along the mountains on the east side of Elk River, 
from Morrissey Creek to above Coal Creek, at a 
height of from 1600 ft. to 2500 ft. above the valley 
of Elk River. The beds dip to the east into the 
mountain at a flat angle. The other edge of the 
basin is said to outcrop some ten miles to the east- 
ward and near the summit of the mountains. The 
cannel coals on Michel Creek, as their characterisa- 
tion would imply, contain a large proportion of 
volatile combustible matter, and a smaller pro- 
portion of fixedcarbon. These will have their use 
principally for gas manufacture and for the open- 
grate fires. The volatile matter is said to be about 
57 per cent. in these coals. There is plenty of 
** soft” coal in the Elk River basin to suffice for all 
possible requirements for many years to come, for 
the quantity available is put at 16,443,900,000 tons. 

The important collieries in Vancouver Island are 
the Nanaimo, the Wellington Cranbury, and the 
Wellington Comax. These are on the east coast. 





On the north-west coast, near Quatsino Sound, coal 
has for years been known to exist. The coal mea- 
sures also occur, and have been somewhat pro- 
spected at Alert Bay, on the north-east coast ; at 
Sooke, at the southern end of the island, and at 
several places ‘on the west coast of the mainland 
opposite the island ; but so far none of the dis- 
coveries have received development sufficient to 
show their value. At Sahquash, between Port 
McNeill and Alert Bay, some boring has been 
done, and a 5-ft. seam is reported as having been 
struck. The property is now ‘‘under bond” to an 
English company. The following statement shows 
the relative position of Vancouver coal exports in 
the market of California :—- 


earl | 1900. 1901. 1902. 











tons tons tons 
British Columbia .. ad --| 766,917 710,330 691,732 
Australia .. ae a’ --| 178,563 175,959 197,328 
English and Welsh. . os ats 54,099 52,270 95,621 
Scotch i & is he none none | 8,600 
Eastern (Cumberland and An- | 

thracite) .. nie a ral 17,319 27,370 24,133 

Seattle (Washington) a --| 250,590 240,574 165,237 
Tacoma “* oe <“ -.| 418,052 433,817 209,358 
Mount Diablo, Coos Bay, and 

160,915 143,318 111,209 


Tesla és ae ‘s wa 
Japan and Rocky Mountains (by 


rail).. 42,673 51,147 47,380 








Total .. ee ee ..| 1,889,128 | 1,834,785 , 1,445,598 
| | 


In other parts of the Rocky Mountains, besides 
the Crow’s Nest Pass, coal is known to abound ; 
the range from the United States boundary north- 
ward has for miles been proved to be coal-bearing, 
and large areas have been sufficiently developed to 
establish their value. At various other parts of 
the interior, as well as on Queen Charlotte Woods, 
there are coal measures ; but enough is in process 
of development to meet all needs for a long time 
to come. 

Practically nothing has been done by British 
Columbia in the exploitation of the iron ores which 
it is known to possess, and the reason of this is 
found in the absence of a local iron industry and 
remoteness from a large consuming centre. Last 
year a material quantity was mined on the coast, 
but the only shipments have been from Texada 
Island, from which some 6290 tons of magnetic iron 
ore, giving over 50 per cent. iron, were sent to 
the iron furnace at Irondale, Washington. From 
the iron mines at Cherry Creek, near Kamloops, 
some 3727 tons of magnetite were shipped to Nel- 
son, for use there in the smelter as a flux. The 
Texada ore came from the property of the Puget 
Sound Iron Company, and the Kamloops from the 
Glen Iron Mine. The ore mass, varying in width 
on the surface from 20 ft. to 25 ft., is an irregular 
contact deposit between limestone and _ granite, 
traceable northwards for nearly four miles ; and 
sufficient development work has been done to expose 
an ore body representing 5,000,000 tons of metal, 
the ore averaging as high as 69 per cent. The 
profitable local manufacture on a large scale of iron 
from these ores is one of the things of the future. 
In a limited way the ore has been already turned to 
commercial uses on the Pacific Coast. Labour 
provided, an abundant supply of excellent fuel is 
available in the immediate vicinity, and a perma- 
nent market for the product would be assured 
in the industrial centres of the Pacific seaboard. 
A further incentive is the bounty granted by the 
Dominion Government on pig iron manufactured in 
the country from Canadian ores. On the other hand, 
supposing that local manufacture is not at present 
practicable, the coal and iron deposits being, with- 
out exception, situated within easy access of deep 
water, transportation costs on the shipment of the 
crude ore to Puget Sound points would be very 
light—not exceeding 50 to 60 cents per ton. In 
addition to this charge, however, the duty of 40 
cents per ton on ore imported into the United 
States must be considered. On Queen Charlotte 
Islands, the ‘‘ Year-Book of British Columbia” 
points out, clay iron stones, the nodules varying in 
weight from a pound to many tons, are of frequent 
occurrence in the coal rocks, and might be pro- 
fitably worked in conjunction with the coal seams. 
Magnetic iron ores of excellent grade also occur in 
considerable masses on these islands, to the east side 
of the entrance to Harriet Harbour; while ‘‘ re- 
markably pure” specimens of magnetite, contain- 
ing 71.57 per cent. of metallic iron, have been 
brought from an island in the Walker group. On 
the Mainland, at Rivers Inlet, near the mouth of 
the Kildella River, an extensive deposit of ore is 





found, the average of several analyses being 69.5 
per cent. of metallic iron, and .01 of phosphorus. 
A deposit, described as a vein 25 fit. wide, also 
occurs on the north shore of West Redonda Island, 
in the Gulf of Georgia. The ore is a highly mag- 
netic, somewhat finely crystalline granular, mas- 
sive magnetite, an analysis affording the following 
results :— Metallie iron, 65,896 ; phosphorus, none ; 
sulphur, .015. 

In the interior of the province the most notable 
deposit is the magnetic ore worked by the Glen 
Iron Company, already alluded to. The ore, con- 
taining 66.83 per cent. of metallic iron, with very 
little phosphorus or sulphur, is in some few 
places mixed to a slight degree with calcite and 
feldspar, but not sufficiently so, itis stated, to affect 
its smelting qualities. The veins, four in number, 
and running in an easterly and westerly direction, 
being nearly vertical or dipping north at wide 
angles, vary from 10 ft. to 12 ft. in width, and are 
traceable on the surface for several hundred feet. 
The people of British Columbia are more than a 
little sanguine as to the future of their country in 
this matter of iron and its manufacture. ‘‘ It 
is not much to say,” writes one authority, ‘‘ that 
British Columbia possesses enormous potential re- 
sources in her iron deposits, but that these resources 
must wait for commercial development upon the 
development of those industries me stimulate a 
demand foriron. Sooner or later the political con- 
ditions which led to the construction of United 
States battleships on the Pacific Coast—for which 
British Columbia iron was partially utilised—will 
give place to commercial reasons, connected with 
the developmént of trade on the Pacific, neces- 
sitating the building of a large mercantile marine. 
Sooner or later manufacturing industries, with 
the constant demand for the iron which is 
their base, will be brought into being to supply 
the ever-increasing market of the Orient. hen 
these things happen, British Columbia, with its 
abundant coal and lumber in direct connection with 
its iron, must become the seat of a great iron in- 
dustry.” In the meantime, though definite know: 
ledge is valuable, the question possesses more of a 
scientific than a practically commercial interest. 








THE FIRE ON THE PARIS UNDER. 
GROUND RAILWAY. 

THE lesson which is to be learned by the 
managers of all underground electric railways from 
the appalling accident which occurred in Paris last 
Monday evening is the extreme danger of relying 
on one means of illumination in stations and 
tunnels, particularly if that be electricity. Of the 
84 deaths which occurred in a few minutes, fully 


three-quarters were due to the victims being unable - 


to find their way to a place of safety on account 
of the sudden and AB whut into which they 
were plunged. If there had been a few gas lamps 
in the tunnel and stations, they would have guided 
the crowd, and the affrighted people would have 
found their way to the staircases, and so have 
escaped with nothing worse than partial suffoca- 
tion. As it was, seventy corpses were found in the 
Couronnes Station, all heaped together in a corner, 
into which the passengers had blundered in their 
panic, and from which they never emerged. 

The train in which the unfortunate people were 
travelling came to a stand, according to one account, 
at the Couronnes Station, and, according to another 
account, just outside it. It could not be far from 
the platform, for the stations of Rue de Belleville 
and Rue de Couronnes are only 510 yards apart, 
as can be seen from the profile we publish on the 
next page. The train was crowded, for it con- 
tained not only its own passengers, but also those 
from two trains ahead, one of which had broken 
down and was on fire, and the other of which was 
engaged in pushing its disabled companion. The 
passengers were grumbling at the delay and at the 
disturbance they had suffered ; and when they were 
asked to alight by the guard, who perceived the 
smoke rolling along the tunnel, they refused, and 
replied with chaff, which was not entirely good- 
natured. Suddenly the lights went out, and the 
smoke surged over them. In a moment annoyance 
gave place to panic, and the gasping multitude 
was fighting to get out of the carriages and 
to flee to safety. No one who has not had 
ete 2 experience of a fire in a confined space 

as the slightest idea of the .effect of smoke, 
especially that of burning wood. The eyes close 
convulsively, while the throat and lungs seem to 
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be grasped by an iron hand, and to be undergoing | this latter train, which was never within 350 yards a feeble illumination, and the complicated system 


instant strangulation. If to this there be added 


utter darkness, the cup of horror overflows, and only 


man to find his way to the open air. 


of the fire, that furnished most of the victims. 


_of passages in the tube stations ought to be rendered 


There seems to have been a subsidiary cause of | safe from the possibility of sudden darkness. The 
the coolest head and steadiest nerves will enable a loss of life in the arrangement of the stations. | same precautions will be required on the Metro- 


There must According to the report of a passenger, reproduced | politan Railways here when they are converted 


have been many self-possessed people in that crowd, | in the Temps, those who escaped could not get up| to electric traction, for they will then be in much 
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for more than 250 reached the surface alive, some 
of them probably knowing the construction of the 
station, and being able to grope their way to the 
doors, and to lead the others. Had there been 
lights, many more must have escaped. 

We are told that the electric light maius were 
fixed to the roof of the tunnel, and that when the 
burning train stopped beneath them they were 
speedily fused. It is easy to see now that they were 
in the wrong place. As we explained in the very 
long and complete account of the Paris Metropo- 
litan Railway which we published in Traction aND 
TRANSMISSION last July, the lighting circuit is in- 
dependent of the traction circuit, and is connected 
to storage batteries at the Etoile and Pere Lachaise, 
so that the cutting off of current froin the trains does 
not extinguish the lights. An electric conductor, 
however, is not so robust an appliance as a gas pipe, 
and if it be damaged, it is very apt to complete its | 
own destruction by fire. However, independently | 
of whatever merits, or demerits, electricity and 
gas may have, it is clear that it is not right to risk | 
hundreds of people being left in the dark under- 
ground, in conditions of.peril, by relying on either | 
illuminant alone. Just as in our theatres the| 
County Council obliges the positions of the exits 
to be marked by oil lamps, so in underground | 
stations, particularly on lines worked by electric | 
traction, there should always be a second source 
of light to serve as a beacon in cases of emergency. 

To render the condition under which the acci- 
dent took place more intelligible to the reader, 
we reproduce two engravings which appeared in 
the July number of Traction AND TRANSMISSION. 
Fig. 1 is a vertical section, or profile, of part 
of the line, and shows levels, curves, and dis- 
tances. The train which caused the trouble broke 
down at Gare Barbés, which is about a mile 
to the left of the most westerly point on Fig. 1. 
At this point the line is carried on a viaduct, and 
continues elevated past the station at Rue d’Alle- | 
magne. It then descends rapidly underground. The 
cause of the breakdown was probably a short cir- | 
cuit in the motor. The Temps says the floor of the 
car took fire, and was extinguished by hand 
grenades. Evidently it was left smouldering. To 
clear the. line a succeeding train was emptied of 
passengers, and was employed to push the disabled 
train forward towards the terminus, as had been 
done many times before under similar circum- | 
stances. To do this the train had to leave the} 
comparative safety of the open viaduct, and rush | 
through the tunnel. Probably the driver thought | 
the fire was extinguished, and that he was doing 
the best he could to clear the line. But he} 
was mistaken. The draught evidently fanned the 
smouldering fire, for as the train passed Cour- 
onnes Station (Fig. 1) the flames were creeping | 
along the vehicles. Before it reached Ménilmon- 
tant an explosion occurred, and the flames caused 
the employés to fly for their lives. The fire filled 
the tunnel, fused the mains, and at the same time 





the traction current was cut off, bringing the suc- | 
ceeding train, which had picked up all the pas- | 
sengers, to a standstill, near Couronnes. 


It was | 


| with girders and jack-arches, and are even shallower. 


| Railway the new motor-cars have a steel com 


| 4 . 
| occurred on the Liverpool Overhead Railway,* the 


| lamps are carried on the trains, but they only give 
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the stairs because there was a crowd attempting to 
descend, and who would not give way. If there 
is only one staircase for entrance and exit, the | 
arrangements are most faulty ; but it is possible 
that those coming from the train took the first 
staircase they found, and that there was another 
that was empty. 

Such an accident naturally makes the public ask 
if a similar disaster could occur on a deep-tunnel 
tube. There are, of course, several differences 
between the Paris Metropolitan Railway and the 
‘*Tubes,” and they are not all in favour of the 
latter. Through a great part of its length the 
Metropolitan is only just beneath the surface, and 
at the stations one could rush up the stairs into the 
daylight in a few seconds. One section of the rail- 
way is shown in Fig. 2; other sections are covered 


Further, the tunnel takes two lines of rails, and 
consequently it is quite easy to pass round a train 
and get away in front of it. This, of itself, isa 
great advantage, as one may walk along the line in 
front of a disabled train with safety, while to walk 
backwards is to take the chance of meeting a follow- 
ing train, and ina single tunnel such a risk is not 
to be lightly incurred. On the Central London 

part- 
ment for the motor and the motor-man, me be- 
tween it and the passengers is a steel bulkhead. 
Within the motor compartment there is nothing 
inflammable, except some of the insulation on the 
motors and the mains, so that the chance of a 
serious fire is most remote. In the fire that 


motor-car was of wood ; had it been of metal, the com- 
bustion would have been localised to the insulation. 
A tire on the ‘‘Tube” is a very remote contingency, 
and of itself it would scarcely be dangerous. There 
is, however, always the chance of panic among the 
passengers, and therefore we advocate the use of | 
a double system of lighting in the stations. Oil | 


| 1t gives the most important totals. 
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* See ENGINEERING, vol. lxiii., page 21, January 3, 
1902. 
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the same condition as the Paris line, except that 
the motors will be in steel compartments. The 
cost of a double system of lighting is very small, 


and the assurance of safety it offers is impossible to 
overrate. 
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PROGRESS IN JAPAN. 


Tue Japanese Government deserves thanks for 
the ample information which it publishes regarding 
all national affairs—-commmercial, financial, indus- 
trial, engineering, and administrative. _The seven- 
teenth edition of the Reswme Statistique de ? Empire 
du Japan (which has not only got a French name, 
but is printed in the French language) is a model 
of arrangement and completeness, and reflects 
great credit on Mr. N. Hanakisu, the director of 
the Bureau of General Statistics, which is attached to 
the Imperial Cabinet. The Minister of Finance 
issues a special annual report on financial and 
economic conditions, and therefore the general re- 
port does not enter into details of these, although 
The publica- 
tion, in French, is really a condensation of the 
most important returns of the annual statistics of 
the Empire, and which are published in the Japanese 
language, and itis amply sufticient for the use of 
foreign readers. Those who wish for more details 
will, no doubt, be able to consult the original 
publication. 

The book begins with interesting information 
with regard to the extent of Japanese territory and 
the population of the different parts. We find that 
the population is increasing at the rate of 
over half a million a year, a fact which, in great 
part, accounts for the wish of the Japanese for the 
development of its foreign trade. The returns re- 
lating to agriculture and industry are very interest- 
ing, and they show that while the industrial de- 
velopments are very important, at the same time 
attention is being paid to the oldest industry 
of all—namely, agriculture, and that the increase 
in the agricultural produce almost, if not fully, keeps 
pace with the increase of population. Full details 
are given of the cotton industry in the different 
parts of the country, and they confirm the informa- 
tion which we have from time to time given with 
regard to it and the rapid progress which has been 
made. The silk, weaving, sugar, paper, tea, match, 
lacquer, and other industries are all treated with 
equal detail, and comparative statistics are given for 
six years, which show the developments which have 
taken place in the interval. Tables of the wages 
of the different classes of workers show that in six 
years in many cases they have. nearly doubled—a 
fact which should be borne in mind when the prob- 
abilities of competition are taken into account. 
Interesting tables are given of the foreign trade of 
the country, showing not only the value of the 
goods imported and exported, but also the countries 
from which they come and to which they are sent. 
The value of the Japanese products exported in 1892 
was 90,404,735 yen, while in 1901 it was 249,415,508 
yen. In 1892 the value of the foreign goods im- 
ported was 71,276,943 yen, and in 1901 it was 
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255,475,276 yen. The current prices of goods have 
considerably increased in the interval, although not 
in the proportion in which the wages have increased, 
so that, on the whole, the economic position of 
those in good employment had improved. At the 
same time, no doubt, in Japan, as in other manufac- 
turing countries, the poverty of the poorest classes 
had become more intense on account of the rise in the 
price of provisions. Details are given of the means 
of communication, such as posts and telegraphs, 
railways, tramways, steamships, and sailing vessels, 
all of which, as we have shown from time to time, 
have attained to positions of importance in the 
national economy. Statistics are given which show 
the financial positions of the banks and industrial 
and commercial companies. At the end of 1900 
these numbered 8598, with a total capital of 
779,251,306 yen. 

A very useful synopsis is given of the educa- 
tional statistics of the country, which show that the 
Japanese are not slackening in their efforts to keep 
their educational arrangements up to the demands 
of the times. Public worship, hygiene, savings 
banks, and other similar institutions are all noted, 
and details are given of the police and criminal 
offences which have been committed. It is rather a 
significant fact that both the number of suicides and 
homicides is increasing, which shows that the 
development of modern industrial and commercial 
conditions is producing some results of an unhappy 
kind, and which seem to indicate the necessity for 
more attention being paid to the ethical side of 
life. The statistics which are given of the Japanese 
navy show that it is now a very important factor 
in affairs in the Far East. It consists of 72 
ships of war, with a total displacement tonnage of 
252,180. It has a staff of 207 admirals and other 
superior officers, 792 officers and midshipmen, and 
15,236 non-commissioned officers and men. An 
outline is given of the finances of the country, but, 
as already remarked, these are dealt with in more 
detail in a special report, issued annually by the 
Minister of Finance. Details are also given of the 
personnel and expenses of the different departments 
of the Government, of the diplomatic and consular 
service, of the local government, of the deputies 
and electors, and of the common councils. In 
short, a very complete outline is given, in so far 
as that is possible by figures, of the different depart- 
ments of Japanese national life. 








THE RETIREMENT OF ADMIRAL 
MELVILLE. 

THE approaching retirement of Rear-Admiral 
George W. Melville, Chief of the Bureau of Steam 
Engineering at Washington, will remove from 
active public service one who has been a notable 
figure in the recent history of the United States 
Navy. For close on sixteen years Admiral Mel- 
ville has held his exalted position, and the period 
has comprised the most eventful era in the mari- 
time records of his country ; that is, if one puts 
actual warfare out of the question. There has, it 
is true, been one naval war during the time men- 
tioned, but the Spanish Navy was so ill-found and 
badly organised, owing to the political state of the 
country, that the American Navy was really never 
put to any serious fighting test. The anticipation of 
battle was, however—for no one knew beforehand 
how rotten the Spanish Administration had become 
—suflicient to test in some instances the efficient 
way in which the Navy Department at Washington 
had carried out its duties, and, throughout, the sec- 
tion over which Admiral Melville presided was 
shown to have been well administered. 

During Admiral Melville’s tenure of office the 
United States Navy has grown from an almost 
negligible quantity in the count of warlike factors 
of the world to one of the most powerful. He was 
appointed. Engineer-in-Chief on August 8, 1887. 
The part he took in the ‘‘ Jeanette” expedition to 
the Arctic regions had brought him before public 
notice, and the qualities he displayed in command 
of the only boat that returned from that ill-fated 
adventure, proved him to be a man of more than 
ordinary capacity. He took office at a time fortu- 
nate for a man of parts, although the burden he had 
to bear might have proved disastrous to one of less 
courage and energy. All the machinery of the 
ships of the modern United States Navy—that is, 
all the machinery with a few unimportant excep- 
tions—has been constructed under his super- 
vision ; and it is said that the aggregate power 
of the engines for which he is responsible amounts 





to about a million horse-power. In the American 
Navy, as in our own, the great engineering change 
that has taken place during Admiral Melville’s 
administration has been the substitution of water- 
tube boilers for the old cylindrical type. The 
bureau at Washington early made experiments in 
this field, the coast-defence vessel Monterey being 
one of the earliest large ships having water-tube 
boilers. She was built in San Francisco and was 
completed in 1893, and her engines indicated some- 
thing over 5000 horse-power. In spite of this early 
trial, the Washington authorities continued to in- 
clude the return-tube boiler in their important 
designs for some time after it had been taken up 
definitely by other navies. The American practice 
in this respect was, our readers will remember, a 
strong feature in the arguments of those who con- 
demned the water-tube boiler ; but since then 
Admiral Melville has declared himself most em- 
phatically in favour of the more modern type of 
steam generator. 

Another feature of marine engineering practice 
that will always be associated with Admiral Mel- 
ville’s name is the adoption of triple screws. The 
paper he read on this subject before the American 
Society—which corresponds to our Institution of 
Naval Architects—-will be within the recollection 
of our readers ; but although his advocacy in favour 
of the third screw has been of the most pronounced 
character, the United States Navy Department has 
not been influenced by his arguments so strongly 
as one would have anticipated ; at any rate, it is 
said that the department has negatived his pro- 
posals, and has followed the English example of 
preferring the dual arrangement. 

In carrying out any views he may have enter- 
tained, Admiral Melville has had an immense ad- 
vantage over his British counterpart—the Engineer- 
in-Chief to the Royal Navy. It is the custom in 
America for the chiefs of bureaus to make an 
annual report to the Secretary of the United States 
Navy. ‘This report is printed by the Govern- 
ment and distributed widely among the people. 
Admiral Melville in all his reports has been 
courageously outspoken in his exposure of weak 
places ‘in the administration, and the American 
public have been able to form their own opinions 
on the merits or demerits of official practice. It 
was doubtless owing to this that the Personnel 
Bill was passed about four years ago, and the 
United States naval engineer was put on an 
equality with his fellow officer of the line ; or, 
as we should say, of the executive branch. That 
the new departure has not been so successful as 
might have been hoped, has been due to omissions 
in the draughting of the Bill, and not to inherent 
defects of the system. This has been pointed out 
by Adniral Melville in his annual reports, and briefly 
it may be said that the chief omissions consisted 
of no provision being made to adequately provide 
for engine-room officers, the deck being the most 
popular position. What influence the United States 
Personnel Bill had upon the reorganisation of the 
position of naval officers—known generally as the 
Admiralty scheme—it would be impossible to say ; 
but, at any rate, Lord Selborne and those who 
have acted with him have avoided this pitfall. 

Admiral Melville retires under the rule which 
compels resignation of office at the age of sixty- 
two. He will carry into the well-earned rest 
of his later years the admiration and respect of 
his large circle of friends, and the good wishes of 
all his countrymen. 








AN INDIAN SHIP CANAL. 

Since the success of the Suez Canal several im- 
portant ship canals have been commenced, and in 
some cases finished, in different quarters of the 
globe. The financial history of these undertakings 
has, however, been in nearly every case more or 
less disastrous, and the average investor is likely to 
think twice before he again takes shares in under- 
takings of this nature. We note, however, that 
the South Indian Railway is purposing the con- 
struction of a new ship canal which would seem to 
have every prospect of the highest commercial 
success. The proposal, in short, is to substitute a 
full-size ship canal for the Pamban Channel, which 
now forms the only navigable pass between India 
and the island of Ceylon, and at the same time the 
company propose to make, as part of the canal, a 
dock vind, when finished, will be the only one on 
the enormous stretch of coast between Bombay and 
Calcutta at which ocean-going steamers can be 


brought alongside a wharf for the discharge of their 
cargoes. 

The geographical conditions are most peculiar. 
Every one, of course, has heard of Adams’ Bridge, 
between Ceylon and India, but few, we fancy, 
realise by how little Ceylon fails of being’a mere 


.peninsular projection to the neighbouring continent. 


Roughly speaking, the distance between Ceylon and 
India at the site of the ‘‘ bridge ” is about 50 miles, 
but two-thirds of this distance is constituted by 
the islands of Manar and Rameswaram, between 
which lies the shoal of Adams’ Bridge, the water 
over which is nowhere more than about 12 ft. deep, 
whilst in many places the soundings are under 
1 fathom, and navigation across it is therefore 
open only to craft of the most moderate dimensions. 
Such trattic as passes through the Gulf of Manar 
into Palk Strait makes use, however, of the 
Pamban Pass, which separates the Island of Rames- 
waram from the Indian Peninsula. This 

is an artificial channel about 150 ft. wide and 
12 ft. deep, the distance between the 30-ft. 
soundings on each side being 7 miles. Obviously 
it can be used only by small coasting vessels, whilst 
mail steamers and the like going to Calcutta, or 
Madras, must pass round by the south of Ceylon, 
which increases the distance between Suez and 
Calcutta by about 350 miles when Madras is the 
next port of call, and by 250 miles when Calcutta is 
the point aimed at. 

The South Indian Railway Company propose, 
therefore, to close up the present Pamban Channel, 
and to make a new canal through the island of 
Rameswaram, at a point about 3 miles east of the 
present pass. This canal will be of sufficient 
dimensions to pass all steamers capable of going 
through the Suez Canal. Its length will be 
3} miles, and near the middle of its length it is 
proposed to create a fully-equipped dock, with 
warehouses and sidings, which will be ‘connected 
by rail with the present terminus of the South 
Indian Railway at Mandabam. 

The entrances to the canal have been fixed so 
that they are sheltered from the monsoons at each 
end, and the direction of the canal is also such 
that these monsoons will blow practically straight 
along it, and will thus little affect the steering of 
steamers making the passage. A very small amount 
of dredging will provide a depth of 30 ft. in the 
approach channels. There are no’ tidal difficulties 
to be faced, as the range of tide is only 3 ft. as 
a@ maximum, and is normally much less. The 
canal will have a bottom width of 80 ft., with 
side slopes of 3 to 1 up to 4.33 ft. below mean 
sea-level. There will then be a berm 10 ft. wide 
up to the top banks, which will have a slope 
of 2to1. The material to be excavated is mainly 
sand, which forms 5.3 million cubic yards out of a 
total of 5.8 million cubic yards of excavation. A 
wharf wall 2500 ft. long will be built along the 
western side of the channel, at which five vessels 
can be discharged simultaneously. Special facili- 
ties will also be provided for coaling steamships, 
and to this end there will be a coal-store capable of 
holding 50,000 tons. As matters stand, vessels 
coaling at Colombo, or Madras, can only do so from 
lighters, and though wages are low, the cost of 
coaling is high. The cost of the canal is estimated 
at Rs. 86,53,000 (577,0001.), and the net revenue 
anticipated is about 100,000/. per annum—a truly 
remarkable return on so small a capital expendi- 
ture. 

The railway connecting the canal with the South 
Indian Line will be carried over the canal by a 
swing-bridge into the interior of Rameswaram 
Island, and will ultimately, no doubt, be connected 
with the Ceylon lines by way of Adams’ Bridge and 
Manar Island. 








NOTES. 

Work At THE NationaL Puysicat Laporatory, 

WE have received from the Director of the 
National Physical Laboratory a copy of his report 
on the work done in the Engineering and Physics 
Department for the half-year ending June 30 last. 
We note that considerable progress has been made 
in the research on wind pressures. The case of 
normal wind pressures on flat surfaces has been 
completely worked out, and the results are now 
being compared with observations on large areas 
exposed to natural winds. The shielding effect of 
one surface on another has also been examined, 
and experiments are now in progress on wind pres- 





sures on inclined surfaces. The equipment of the 
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Engineering Laboratory is still incomplete, but 
it is hoped that the machine for making tests with 
alternating stresses will be ready in the autumn. 
Plant is also being laid down for an inquiry into 
the constants of steam. Presumably this re- 
search will have special reference to the pro- 
perties of the fluid at temperatures higher than 
those reached by Regnault. A number of standard 
»latinum thermometers have been prepared for the 
British Association, and the comparison between 
the air thermometer, the platinum resistance 
thermometer, and thermo-junctions is now com- 
plete for all temperatures between 0 deg. and 
1050 deg. Cent. he construction of a standard 
mercury resistance is practically complete, and a 
research into the resistance strength of dielectrics 
after prolonged heating is now being carried out 
for the Engineering Standards Committee. In the 
metallurgical department preparations have been 
made for an exhaustive inquiry into the properties 
of nickel steel, the work pond done in conjunc- 
tion with Mr. Hadfield. Considerable progress 
has also been made with the research on iron carbon 
alloys. The tests made for the trade during the 
half-year have numbered 580. 


Tue Reat Horst-Power or Moror-Cars. 


The engines fitted to motor-cars are rated by 
some makers at powers which could only be 
obtained if the mean pressure during the working 
stroke was 120 lb. to 150 lb. per square inch. We 
have always had great hesitation in accepting these 
figures, although assured by the makers that the 
actual powers stated have been recorded on the 
brake. Even in the Korting gas-engine, where 
the compression is 125 lb. per square inch, and the 
maximum pressure about 400 1b. per square inch, 
the mean effective pressure on the piston is only 
90 lb. per square inch. Further, the motors sup- 
plied to the North-Eastern Railway Company for 
their Hartlepool service, which were rated at 100 
horse-power, have, it is reported, proved quite 
inadequate to the requirements of the traffic. 
These considerations all point to the conclusion 
that the engines fitted by some motor-car makers 
yield in actual fact much below their nomi- 
nal horse-power. Brake trials by independent 
experts would, of course, settle the matter ; 
but until authoritative figures of this kind 
are published we are inclined to the opinion 
that the actual power of a motor-car or motor- 
bicycle is often not much more than one-half to two 
thirds of its nominal rating. A confirmation of this 
opinion is afforded by some tests made by M. E. 
Hospitallier on a motor of a leading French maker. 
The object of the trials was really to test a new 
type of indicator specially designed for use with 
very small and quickly-running engines, for which 
indicators of the usual type are in every way un- 
suitable. The working agent in the engine tested 
was carburetted alcohol ; the mean pressure is stated 
by M. Hospitallier to have been 61.8 lb. per square 
inch. No doubt petrol may yield a somewhat 
higher mean pressure, but brake trials show that 
the gain is not very great. In a recent issue of the 
Motor Car Jownal we find a table giving the 
dimensions and nominal horse-power of a large 
number of motor-car engines by different leading 
makers. The differences are extraordinary, the 
maximum piston displacement allowed per nominal 
horse-power being nearly two and a half times as 
much as the smallest. The average piston dis- 
placement (reckoning out-strokes only) is 173 litres 
per nominal horse-power per minute, which corres- 
ponds to a mean pressure of 75 lb. per square 
inch in the cylinders. With the highest rated 
engine the mean pressure wou'd be 115 Ib. per 
square inch, a figure which, for reasons stated above, 
we are by no means inclined to accept. M. Hospi- 
tallier, who has experimented a good deal with 
motors of this type, suggests that 200 litres piston 
displacement (out-strokes only) should be allowed 
per nominal horse-power, and the mean pressure 
corresponding to this is about 65 lb. per square 
inch. 


American v. British TRaMways. 
Convineing testimony is afforded of the baneful 
influence of legislation upon the development of 
tramways by a comparison of the results recorded 
in the Census Report of the United States Street 
Railway Industry and the recent Board of Trade 








Report on British Tramways. It is only very 
recently since electricity was utilised to any extent | 


years ago 1261 miles of electric street railways or | 
tramways ; and although this was only about 17 per | 
cent. of the total railway lines then in use, it indicated | 
the beginning of theaccumulation of dataas to design, | 
construction, and working, which has been most 


° A ° . | 
beneficial in subsequent constructional operations. | 


Now, 97 per cent. of the tramways in the United | 
States are operated by electric power, the total of 
electric lines being 21,920 miles of single track, 


bars for testing machines, guaranteed within 1 per 
cent. for test loads up to 100 tons, and within 
2 per cent. for loads up to 500 tons. The long 
detailed report by Professor Rudeloff on nickel- 
iron alloys practically fills the March number 
of the ‘‘ Verhandlungen des Vereins zur Befor- 
derung des Gewerbefleisses,” 1902; reference is 
made to the cognate works of Arnold and of 
Hadfield. The department for building materials 


while the aggregate of all lines is 22,589 miles. studied many systems of ferro-concrete construc- 
The horse-drawn lines have decreased to 259 miles, | tions, and submitted various materials to fire 


cable lines have decreased from 488 to 240 miles, | tests. 
Thus in | 


and steam lines from 711 to 169 miles. 
twelve years the total increase has been equal to_ 
178 per cent. 
other hand, the total increase has been from 948 
miles to 1484 miles of street track, a large part | 
of which is double line; we have thus, in 
this country, 1 mile of tramway per 25,000 of 
the population, whereas in the United States there | 
is 1 mile to 3400. Of course, tramways are utilised 
in America in lieu of what we, in this country, would | 
regard in many cases as railways, but, apart from | 
this, there is no doubt that the tramway in- 
dustry has had a frecr field, and has been pur- 
sued with more enthusiasm in consequence. The 
total capital involved in street railways in 
the United States amounts to 461,600,000/., 
equal to 19,2601. per mile open, while in 
this country the total capital expenditure is 
31,562,267/., equal to 20,534/. per mile of street 
line open. But taking the mileage of single line, 
the cost is only 13,5001. The British lines, being 
confined much more largely to the urban districts 
than seems to be the case in America, have a 
very much larger volume of traffic to deal with, 
the number of passengers per mile of street with 
lines open in this country reaching to over 900,000, 
whereas the average in the United States is only 
210,000 passengers. In Scotland, where tramways 
are confined to the towns, and where halfpenny 
fares are largely adopted, the number of passengers 
per mile of tramway open exceeds one and a half 
million. Similarly the revenue per mile is much 
greater in this country, the average in America being 
22001. per mile of street railway open, whereas in 
this country it is nearer 60001. per mile of single line. 
The average distance travelled in the States seems 
much higher than in this country, the receipts per 
sone. 4 being very much greater, which again 
ears out the suggestion that the return embraces 
a large number of what we in this country regard 
as railways pure and simple. Twenty-five of the 
systems included are over 100 miles in length, 
their aggregate mileage being 4349 miles. 


Tae Prusstan Tecunicat Testinc Station at 
CHARLOTTENBURG. 

The last ofticial report on the working of the 
Royal Testing Station at Charlottenburg, Berlin, 
recently issued, once more emphasises the fact 
that the perfection of the laboratories which 
manufacturers establish in their own works by 
no means impairs the utility of national institu- 
tions of this kind. During the year the Char- 
lottenburg testing station was more busy than 
before in its various departments ; and though there 
wasa decided diminution in the number of requests 
for the examination of novel concrete mixtures, the 
number of experiments conducted in the depart- 
ment for testing building materials has again in- 
creased, and risen to 32,580. The personnel of the 
institution consists of the director, Professor A. 
Martens ; the chiefs of the four departments, Pro- 
fessors Rudeloff, Gary, Herzberg, and Holde ; 48 
technical assistants ; and clerks, &c.; altogether 
95 persons, against 91 in the previous year. The de- 
partment for metal-testing dealt with 386 inquiries, 
comprising 10 from abroad, in 5000 experiments. 
It is quite impossible to give an adequate resumé 
of the work ; we can only mention, in the briefest 
fashion, a few of the tests, such as those on metals 
and bronzes to be sent to the Diisseldorf Exhibition ; 
the behaviour of chains under gradually increas- 
ing and under sudden stresses, at ordinary tem- 
perature and temperatures of — 15 and + 27 deg. 


In the United Kingdom, on the | 


'mortars were sent in. 


| three weeks before usc. 





Cent., 5 and 81 deg. Fahr.; the behaviour of 
wire ropes for pulleys (in which ropes consisting of 
a small number of wires proved, for equal pulley | 
diameters, more durable than those made up of | 
many wires) ; beds for machinery, bearings, trolley | 
wires, &c. Various impregnated timbers proved | 
less combustible, but also less strong, than wood 
not impregnated, in which latter, screw bolts re- | 


A natural cement of good quality was 
mixed with 5 and with 8 parts of sand; the 
two mixtures set in equal periods and proved 
equally strong. While few concrete mixtures 
were submitted—(most of the beton manufac- 
turers have their own laboratories)—many trass 
Some cements, suspected 
of adulteration with blast-furnace slag, softened 
under water and became covered with a white 
slime; blast-furnace slag seemed to have been 
added after calcination of the cement. It is note- 
worthy that the material in question gave good 


|test cakes when used in the fresh state, but 


poor cakes when the cement had been lying for 
Artificial calcareous sand- 
stones are becoming a favourite building mate- 
rial, and seem to be well able to resist frost, heat, 
and moisture. The paper-testing department had 
to decide many questions: whether certain {papers 
had been treated with acids, and were therefore 
subject to the higher duty on parchment (they 
were not, but the fibres were very finely ground) ; 
whether receipt stamps had been re-used ; whether 
a certain celluloid of speckled appearance was made 
exclusively of cotton (it was); whether a wall 
paper deteriorated owing to traces of acid in the 
paper (the fault rested with the size) ; whether arti- 
ficial manures impair the quality of the flax (not 
yet decided), &c. The oil-testing department was 
also often consulted by authorities and courts of 
justice, and in not a few instances the suspicion 
of adulteration proved groundless. Several oil 
tests have been improved, and new processes been 
worked out in conjunction with the chemical 
department. A new building is being erected at 
Gross-Lichterfelde, near Berlin; and if the new 
laboratories do not turn out to be of the most 
efficient kind, it will not be for the want of sufti- 
cient preparatory studies. It is rather amusing 
to read, after the repeated warnings published by 
the institution against the unfair quotations of their 
certificates, that an attempt has been made by a 
firm, in tendering for the new building, to beguile 
the institution with an old certificate which the 
nstitution had granted in 1877. 








Conrracts.—A large order for pumping plant has been 
placed with Messrs. W. H. Allen, Son, and Co., Limited, 
of Bedford, by the Cardiff Railway Company, consisting of 
three 60-in. centrifugal pumps driven by triple-expansion 
surface-condensing engines, for the important new dock 
which is now being carried out at Cardiff. Each pump- 
ing engine is capable of delivering 100,000 gallons of 
water per minute. .We believe this will be one of the 
largest pumping plants of its kind that has hitherto been 
erected in the world for the purpose. 





THE INTERNATIONAL CONFERENCE FOR WIRELESS TELE- 
GRraPpHy.—On August 11 the members of the International 
Conference for Wireless Telegraphy spent a very agree- 
able and instructive day as guests of the Gesellschaft fiir 
Drahtlose Telegraphie, of Berlin, which represents a 
partial amalgamation of Messrs. Siemens and Halske and 
the Allgemeine Elektricitiits-Gesellschaft. At nine in the 
morning the — and telegraph works of Messrs. 
Siemens and Halske, in the Markgrafenstrasse, were 
visited, and particular attention was paid to the out- 
fits for military spark telegraphy. Lectures and de- 
monstrations followed in the hall of the Berlin 
Electricity Works in the Luisenstrasse, where Mr. Parg- 
mann and Count Arco, managers of the ‘‘ Drahtlose 
Telegraphie,” did the honours, and multiple wireless 
telegraphic communication was carried on with three 
stations in Berlin, including that at the Oberspree 
Cable Works of the Allgemeine Elektricitats-Gesellschaft. 
This station, which now belongs to the new company, was 
visited in the afternoon. Dr. Seib explained the principles 
of wave telegraphy with the aid of his qryperetes, with 
which Dr. Fleming recent] squainted his audience 
at the Society of Arts. Mr. hmidt showed two 
novel apparatus of his, with the aid of which any 


two systems may be tuned to one another. Mr. 
| Schloemilch had another remarkable novelty ready for 
demonstration—a very simple receiver upon the 


action of electric waves on the polarisation of electrolytic 
cells. Experiments with these very interesting appa- 
ratus have been going on for some time already. Arrange- 
ments for telegraphing by sparks from Berlin across 
100 miles of country and about 170 miles of the Baltic, 
over to Karlskrona, where the Swedish Navy has a 


in this country, while in America there were twelve | tain a firmer hold. The department issues control | station, are almost complete. 
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GREATER LONDON RAILWAYS. 


CoNSIDERABLE interest attaches, of course, to the 
osition of the Metropolitan and the Metropolitan 
Jistrict Railways now that they are largely in 

course of electrification, and almost an equal interest 
is associated with the experience of the two principal 
electrical underground London _lines—viz., the City 
and South London and the Central London. The 
British Westinghouse Electric and Manufacturing 
Company, Limited, is making steady progress with a 
power-station at Neasden for the Metropolitan, and 
the generating plant and machinery are also well in 
hand. The sinking of two wells has been completed, 
and prolonged tests show that an ample supply of 
water is available. A reservoir is being constructed 
near the generating station for the storage of water 
and for condensing purposes. A new line from 
Harrow to Uxbridge, connecting with the Metro- 

olitan at Harrow is approaching completion, and is 

ing equipped throughout for electric traction. The 
number of steam locomotives upon the Metropolitan 
remains unchanged—viz., 89-—but in the course of the 
past half-year an expenditure of 2377/. was made by 
the Metropolitan for two additional carriage trucks 
and 21 additional goods trucks ; the aggregate outlay 
made by the Metropolitan for working stock to the 
close of June, 1903, was carried in consequence to 
570,266/. The cost of locomotive power upon the 
Metropolitan in the first half of this year was 58,244/., 
as compared with 58,598/. in the corresponding period 
of 1902. The aggregate distance run by trains was 
1,598,058 miles, as compared with 1,619,847 miles, 
while the balance carried to net revenue account for 
the first six months of 1903 was 213,216/., as com- 
pared with 205,478/. 

The Ealing and Harrow line has been opened by 
the Metropolitan District Company, and is being 
worked by an electrical service. The Metropolitan 
District Company complains of delay on the part 
of the Metropolitan in completing the Harrow and 
Uxbridge section. The Hounslow line has been acquired 
by the Metropolitan District, and it is interesting to 
note that numerous estates, adjoining both the Harrow 
and Hounslow lines, are being laid out for building 
purposes. 

Upon the Whitechapel and Bow line, in which 
the Metropolitan District has a large interest, a con- 
siderable traffic is now being carried morning and 
evening ; but it is considered that the line cannot be 
properly used until the Metropolitan District system 
is worked electrically, and until arrangements are 
made for a greatly increased through service of trains 
over the London, Tilbury, and Southend line. The con- 
version of the Metropolitan District line from steam 
to electric traction is making steady progress. A 
power-house at Lots-road is well advanced ; the sub- 
stations are also in a forward condition, and all neces- 
sary arrangements have been made by the Board of 
Trade and the local authorities for laying the cables. 
A consultative committee of the Metropolitan District 
and the Metropolitan Companies is meeting from time 
to time to confer upon any electrical questions affecting 
the two companies. 

The Great Northern, Piccadilly, and Brompton—a 
new tube line from Finsbury Park to King’s Cross, 
and thence. to Piccadilly, South Kensington, and Earl’s 
Court—is being built with much rapidity. Arrange- 
ments are being made to give trains of the Great 
Northern, Piccadilly, and Brompton Company access 
to the Metropolitan District system at West Kensing- 
ton, and thence to Hammersmith, so as to provide 
for a frequent and rapid service of electric trains 
from Hammersmith to Holborn and North London. 
The Metropolitan District Company made no outlay 
for additional steam locomotives in the first half 
of this year, and its rolling-stock remained gene- 
rally unchanged, except that six electrical motor- 
cars and eight motor trailer cars were acquired dur- 
ing the six months. The cost of locomotive power 
upon the Metropolitan District system in the first half 
of this year was 25,477/., as compared with 23,582/. in 
the corresponding period of 1902. The aggregate 
number of engine miles run in the six months ending 
June 30 was 1,157,439, as compared with 951,732 in 
the corresponding period of 1902. 

It is rather curious to find the City and South 
London Electric Railway Company complaining that 
the natural increase in its traffic has been interfered 
with by the competition of electric trams run by the 
London County Council at very low fares. We make 
this observation because the City and South London 
Company was the first to introduce electric traction 
into the Metropolis ; and now it is, to some extent, 
‘* hoist with its own petard,” through the competition 
of electric trams. The City and South London is about 
to proceed with an extension to King’s Cross, St. Pan- 
cras, and Euston, from which a large accession of 
traffic is anticipated. The cost of locomotive and gene- 
rating _— upon the City and South London system 
in the first half of this year was 11,578/., as compared 
with 11,833/. in the corresponding period of 1902. The 
number of motor locomotives is 52; the aggregate 








distance run by trains in the first half of this year was 
620,512 miles, as compared with 618,470 miles. 

The whole of the trains upon the Central London 
Railway are now worked by motor-cars on the multiple- 
unit system. It is anticipated that this service will 
not only enable the company to afford better accom- 
modation, but that it will also secure economy in 
working. To enable the lifts upon the Central London 
system to work independently of the main railway elec- 
tric service, a new sub-station is now in course of con- 
struction at Bond-street. A large fan at Shepherd’s 
Bush for the ventilation of the tunnels has also been 
erected, and will shortly be brought into regular work- 
ing. It may be noted that the Central London has 
two steam locomotives for shunting purposes at Shep- 
herd’s Bush upon its system, as well as 28 electric 
locomotives. he number of motor carriages is now 
68. The cost of locomotive and generating power in 
the first half of this year was 29,101/., as compared 
with 31,538/. in the corresponding period of 1902. The 
aggregate distance run by trains to June 30 this year 
was 628,433 miles, as compared with 644,545 miles in 
the corresponding period in 1902. 

Although the two steam underground and the two 
electric underground systems with which we have 
been dealing compete, to some extent, with each other, 
although they also complain of the competition of 
County Council tramcars, and although they have 
further to struggle against two powerful omnibus 
companies, their passenger business is generally grow- 
ing. In the first half of this year the City and South 
London Company carried 9,511,450 passengers, exclu- 
sive of season-ticket holders, or at the rate of 19,022,900 
per annum. In 1902 the corresponding number of 
passengers carried was 19,069,319. Upon the Central 
London the passenger movement in the first half of 
1903 was 23,179,138, or at the rate of 46,358,276 per 
annum. In 1902 the corresponding number carried 
was 45,305,110. The Metropolitan District line carried 
24,022,866 passengers in the first half of 1903, or at 
the rate of 48,045,732 per annum. The corresponding 
number carried in 1902 was 43,203,584. The Metro- 
politan carried in the first half of this year 46,833,375, 
or at the rate of 93,666,750 per annum. The corre- 
sponding number carried in 1902 was 89,874,833. 
Passenger traffic is accordingly proceeding upon 
the four systems this year at the rate of 207,093,658 
per annum, as compared with 197,452,846 in 1902. 

It may be well to add, as an illustration of the 
relative cost of working electric and steam railways, 
that the ratio of the working expenses to the trattic 
receipts upon the four undertakings to which we have 
been directing attention came out as follows in the 
first half of 1903:—City and South London, 46.39 
per cent.; Central London, 50.26 per cent.; Metro- 
politan, 49.76 per cent.; and Metropolitan District, 
55.94 per cent. The average for the two electric 
systems was accordingly 48.32 per cent., and for the 
two steam systems 52.85 per cent. The former 
thus had an advantage of 4.53 per cent. 








Pic in PennsyLVANIA.—In 1896 Pennsylvania produced 
4,026,350 tons of pig iron. In 1902 the corresponding 
total had risen to 8,111,642 tons, showing an advance of 
1014 per cent. The value of the pig made in 1896 was 
45,172,039 dols.; the output ‘of 1 was valued at 
126,857,231 dols., a gain of 188} per cent. 





Minne Locomotives.—Mule haulage is to be replaced 
by electric traction at De Beers Consolidated Mines, an 
order having been placed with the British Westinghouse 
Electric and Manufacturing Company, Limited, for the 
supply of twelve four-wheel mining locomotives. The 
gauge being only 18 in., the motors have to be mounted 
clear of the wheels. 


Tue Frencu Navy.—The number of new vessels to be 
laid down for the French Navy in 1904 is 70, but 50 of 
this imposing total is represented by torpedo-boats. All 
these latter are to be built by private firms. On the 
other hand, 16 more submarines are to be built in the 
French Government arsenals, with the view, no doubt, 
of insuring secrecy as to their details. One armoured 
cruiser is to be laid down at Brest; she will be a sister 
ship to the Ernest Rénan, and will have a displacement 
of 13,644 tons. She will be 523 ft. 4 in. long by 
71 ft. 2 in. beam, and she will be fitted with vertical triple- 
expansion engines, supplied with steam from water-tube 
boilers, working rp to 36,000 horse-power and driving 
three screws. The speed anticipated is 23 knots. 
Two torpedo-boat destroyers, which are to be built at 
Rochefort, are to be of the Stylet type. The Stylet, it 
may be noted, was to have been begun in May, 1902 ; but 
she has actually only been commenced this year. She 
will have a displacement of 335 tons. She will be fitted 
with vertical ps po engines working up to 
7200 horse-power, supplied with steam from water-tube 
boilers, and driving two screws. Her maximum speed is 
to be 30 knots. She will cost 68,5587. Of the torpedo- 
boats proposed to be built in 1904, one is to be con- 
structed at Saigon. Each torpedo-boat is to be 126 ft. 8 in. 
in length by 14 ft. 1 in. beam, and will be fitted with a 
vertical triple - expansion oe supplied with steam 
from water-tube boilers, and working a single screw. 
Each boat is to steam at the rate of 26 knots. The 
armament of each boat is to be two guns and three 
torpedo tubes, 





WATER-HOISTING FROM MINES.* 
By R. V. Norris, Wilkes-Barre, Pa. 


THE removal of mine water by hoisting in tanks, instead 
of by pumping, has come very rapidly into favour in the 
anthracite region of Pennsylvania during the past few 
years. At the present time there are at least eight large 
collieries at which all the water is hoisted, and six more 
plants are in preparation. 

The earliest (1880) regular hoisting, I believe, was done 
by means of semi-cylindrical tanks at the Nanticoke 
Collieries of the Susquehanna Coal Company. These tanks 
were attached under the regular shaft carriages, taking in 
water through six large clack-valves in the bottom, and 
discharging through an end gate opened by a lever which 
was operated by a guide-piece on the shaft head frame. 
Similar tanks are still used in emergencies by the com- 
pany. The objections to their use were: that water 
could only be hoisted during the night-shift, or when the 
shafts were not in use for raising coal, thus requiring a 
very large sump, and greatly limiting the water capacity 
of the plants; that the alternate wetting and dryin 
of the shafts did considerable damage to the timber ; an 
that the collection of ice in the main shafts, which are in- 
variably down-takes for the ventilation, endangered the 
men in going up and down to their work. These reasons, 
with the gradual increase of water beyond the capacity of 
the plant, led to the abandonment of this pa of 
hoisting, except in emergencies. The method was, how- 
ever, probably one of the cheapest ever devised for hand- 
ling a moderate amount of water from deep shafts, as 
practically the only cost was for the steam used, the extra 
wear and tear of engines, ropes, shaft-guides, and tim- 
bering, and the extra oil required for lubrication. These 
tanks have a capacity of 1300 gallons (174 cubic feet) each, 
and 50 per hour was an ordinary dump, so the total 
———, from a shaft 1000 ft. deep, was about 750,0C0 
gallons (8700 cubic feet) per day of 12 hours. 

The present method of hoisting from a special water- 
shaft or water a was, I believe, first used in 
1896, at the Luke Fidler Colliery, Shamokin. 

The tanks were made to dump as shown in Fig. 1, 

page 228, and to get the maximum capacity they were 
made square, with angle-iron corners ; but it was found 
almost impossible to keep them tight, and round tanks 
have been substituted. 
_ The present method of handling these dumping-tanks 
is by the use of a third guide at right angles to the main 
guides, and providing the tank with an extra shoe, set so 
as to ty the tank a slight tilt towards the third guide ; 
this shoe slides on the guide, keeps the tank steady and 
in a vertical position until the dumping-wheels, near the 
top of the tank, engage the dumping-rail at the top of 
the shaft, and the tank turns gently, pouring its contents 
into the discharge basin. Another great advantage of 
the third guide is the steadiness it imparts to the tank 
and the smaller liability to accident from shaking the 
guides loose. 

The original tanks were provided with a single large 
flat clack-valve at the bottom, which, in dumping, tended 
to a to a vertical position, and allow a small escape of 
water through it ; this also struck the water very heavil 
in descending. The latest tanks are constructed atm 
butterfly valves, set at an angle of 45 deg., which entirely 
obviate the loss in dumping, and enter the water with a 
much less severe shock. 

To successfully operate these dumping tanks, it is essen- 
tial to arrange a rest in the sump on which the descend- 
ing tank is supported while the upper tank is dumping. 
Without this the lower tank and rope may overbalance 
the upper tank, with nearly half its weight supported on 
the dumping track, and raise it sufficiently to reverse it 
in the shaft, and ibly do damage to the sheave. 

The sudden reduction of load by discharging the water 
makes the poy a little delicate, and constitutes prac- 
tically the only objection to the method. 

An automatic device is usually employed to minimise 
the danger from overwinds when hoisting water. One 
type, known as the Kohlbraker and Williams overwind- 
ing device, consists essentially of cut-off valves, close to 
the engine cylinders, and a trip-lever in the shaft operated 
by the cage or tank, which, when struck, drops a weighted 
arm and releases another lever, which instantly cuts off 
the steam at the cylinders, and applies the brake. 

As the usual dimensions of shaft compartments are 
about 7 ft. by 13 ft., it is the general custom to use only 
one compartment for water-hoisting. This is divided 
into two parts by an extra line of buntins (when discharg- 
ing at the end of the shaft), or two sets of guides are put 
on the sides of the compartment, with the extra guides on 
the ends when dumping at the sides of the shaft. The 
arrangement of two tanks in one compartment also re- 
duces to a minimum the extra size and cost of shaft re- 
quired for water-hoisting. The water-hoisting engines 
are then usually set at right angles to the coal engines, to 
avoid placing one sheave over the other, with the resulting 
extra liability to wrecks. 

Bottom-dump tanks, instead of end-dumping ones, are 
exclusively used by the Philadelphia and Reading Coal 
and Iron Company ; and also by our companies as emer- 
gency hoists in the coal compartments. These are gene- 
rally constructed (Fig. 2) with the intake valve at the 
bottom, and are provided with a trip-lever, operated by a 
guide in the head-frame, to raise this valve at the top, and 
a discharge casting to direct the outflowing water into 
basins or troughs. Various types of discharge castings 
and valves are in use, and in all these an effort has been 
made to reduce the blow (incident to striking the water) 
by the use of wedge-shaped castings; the Lytle Coal 
Cagney, by the use of a wedge-shaped sheet-iron shield, 








* Abstract of paper read before the American Institute 
of Mining Engineers, 
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outside of the discharge castmg, reduce the shock still 
more. 

The objections to this kind of tank are: its unsteadi- 
ness in hoisting at high speed ; slower discharge through 
the bottom valve (the experience at William Penn Col- 
liery having shown an advantage of 10.1 per cent. in 
favour of the end dump), and, greatest of all, the danger 
of damage to the guides caused by the slanting nose 
striking the water and the consequent side pressure on 
the tank, which is intensified by the reaction of the water 
ay on one side only In our experience with both 
types there has been practical immunity from trouble 
with the guides from the end-dump hoists, and almost 
constant difficulty with them when the bottom-dump 
tanks are used. One guide at the water-level, forced out 
after thirty days’ service, was cut into fully 14 in. by the 
wear of the tank-guides; the cast bottoms are also more 
liable to breakage from striking obstructions or floating 
timber than are the wrought-iron tanks, the cast valve- 
seats of which can be made heavy enough to withstand 
any ordinary battering without unduly increasing the 
weight of the tanks. 

The discharge casting (Fig. 3) is designed to minimise 
these difficulties. The plan is to make an open casting, 
which is a perfect wedge provided with a central partition, 
to take water in on both sides, and thus entirely avoid 
the side thrust due to the slanting bottom and side entry 
of the water. To compensate for the disadvantages 
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above mentioned, the bottom-dump tanks do not require | 


any special shaft or dumping preparation; the costly 
complication of mounting them on trunnions with a 


through shaft and stuffing-boxes is avoided; and _ the | 


difficulty of landing, due to the sudden change of load, 
as before mentioned, is much reduced. 

The time required for emptying bottom-dump tanks 
averages about 8 seconds, while the actual stop for end 
dumps is but about 2 seconds, though some of this advan- 
tage is lost by the necessarily slower landing of the 
latter. 

Cost of Two Water-Hoisting Plants. 


William Penn | Lytle Water- 











Water-Hoist. | Hoist. 
Depth of shaft | 953 ft. 1500 ft. 
Capacity of tanks a 1440 gals. 2600 gals. 
Size of engines 3 | 32 in. by 48 in. | 36in. by 60 in. 


Cone, 10 ft. to 
in diameter 16 ft. in diam. 
..| 2,100,000 gals. | 3,750,000 gals. 
| (280,000 cub, ft.) (500,000 cub. ft.) 
-| 2,291,040 gals. 3,772,600 gals. 
(307,000 cub. ft.) (505,500 cub. ft.) 
Do Dols. 


drums ie Straight, 12 ft. 


Capacity of hoist, 24 hours 


Best record, 24 hours 





Coat. | Is. 
Sinking and timbering .. eal 20,673.81 22,641.63 
Head frame i as, 4,224.13 3,540.58 
Water-hoist engines, founda-| 
tions, and house - 15,583.64 29,653.17 
Tanks and ropes .. 1,393.23 3,899.65 
Steam line .. 5,726.12 4,951.17 
Boiler plant 16,091.76 
46,600.93 80,777.96 
Cost, excluding shaft sinking 
and steam plant ‘e -»| 22,201.00 37,093.40 
Cost per 1000 gallons daily 
capacity, excluding shaft and) 
steam plant .. es val 10.57 9.87 
Cost per 1000 cubic feet daily 
capacity, excluding shaft and 
‘ és 88.08 82.25 


steam plant... ‘ 


While all the ular water-hoists are in shafts, very 
large quantities of water have been hoisted from 
slopes. The tanks are usually of the end-dump type. 


The principal objections to their regular employment 
are :—The rapid wear of the wheels caused by acid mine- 


water working into the bearings and replacing the oil ; 
the slower hoisting speed necessary for tanks running on 
wheels, as compared with those in shafts sliding on 

ides; the liability to derailment at any point of the 
ist; the extreme danger of derailment when entering 
the water ; and the danger, on flat slopes, of obstructions 
remaining on the rails under water. 

There is, however, now being erected at the Hickory 
Ridge Colliery of the Union Coal Company, Shamokin, 
a permanent water-hoist on a 70-deg. slope, in which it is 
believed that many of these difficulties have been obviated. 
The tanks have a capacity of 1400 gallons each, and are 
mounted on closed, self-oiling wheels with bronze bush- 


ings. 

The cost of construction of only two recent plants is 
available; the water-hoisting plant is charged with its pro- 
portion of the total cost of the shaft-sinking, head-frames, 
steam lines, and boiler plant (see preceding column). 

The steam plant is omitted from the last figures because 
only one cost is available, and that, from a division among 
the three hoists at the Lytle shaft, in proportion to the 
size of the engines. The cost of steam lines is dependent 
on the location of the boilers in relation to the shaft, and 
the distance in both these cases is considerable. The cost 
of sinking is in no way dependent upon the capacity of the 
plant, asthe William Penn 1440-gallon (193 cubic feet), 





the Lytle 2600-gallon (348 cubic feet), and the proposed 
Williamstown 4400-gallon (590 cubic feet) tanks are all in 
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Cost of Operating Three Water-Hoisting Plants. 























Plant. | Fidler. Wm. Penn.;| Lytle. 
Time. | 3 Years. 37 Days. 1 Month. 
Depth of shaft ..  ft.| 960 953 1500 
Quantity hoisted .. gals. | 918,501,200 | 112,468,080 | 236,906,000 
Quantity hoisted cub. ft.) 123,079,160! 15,070,730 36,727,189 
Average height hoisted ft. | 960 727.8 740.6 
Cost of labour, repairs, and 
supplies per 1000 gal 
lons.. . .. dols.| 0.0114 0.0088 0.0071 
Cost of steam per 1000 gal-| 
lons.. os .. dols.| 0.0192 0.0146 0.0148 
Total cost per 1000 gal-| his : 
lons * Ess dols. | 0.0306 0.0234 0.0219 
Total cost per 1000 cubic 
feet os dols. 0.2295 0.1755 0.1643 
Fidler. | Win. Penn. Lytle. 
Estimated Cost per 
1000 Gallons, and 1000 | 
Cubic Feet, 1000 Ft. 1000 1000 1 yy 1000 
Vertical. Gals, CUbIC| Gas, (Cubic gay, Cubic | 
Feet. | ~ ‘eet. ™ Feet. 
dols, dols. | dols.| dols, dols. | dols. 
Labour, 5 rend and } | } 
repairsfor hoisting .. 0.012 0.090 | 0.009 0.068 0.008 | 0.06 
Steam * ../ 0.020 0.150 | 0.020 0.150 0.020 0.15 
Total .. oe -- 0.032 0.240 | 0.029 0.218 0.028 | 0,21 
| Total cost per 1,000,000 
| foot-pounds in water. . 0.0038 0.0035 0.0034 
| Total cost per horse- 
power year, 24 hours 
per day, in water 63.91 60,71 58.97 
| 








compartments of practically the same size. The ter 
cost of the William Penn plant is accounted for by the 
rise in the price of materials during the past three years 
and the decreased efficiency of labour in this region. 

The three water-hoists on which costs of operation are 
available are the Luke Fidler, Lytle, and William Penn 
shafts. Of these the William Penn was first started, 
October 30, 1902, to clear the colliery after the strike, the 
a having been finished during the trouble; the Lytle 

as been in operation for about two years, but, owing to 
the uncompleted condition of the colliery, its work has 
been irregular, except in removing the water which accu- 
mulated during the strike; while at the old Luke Fidler 
plant the records are in excellent condition, excepting the 
steam consumption, which is unavailable. 

The summary of the operating costs of these three 
plants is given in the p ing column. 

This is about 69 per cent. of the average cost of pump- 
ing at the collieries of the Lykens Valley Coal Company, 
where it was 0.37 dols. and 0.29 dols. per 1000 cubic feet 
1000 ft. vertical, and 98.11 dols. and 81.47 dols. per horse- 
power year in water for the years 1901 and 1902, respec- 
tively, and which it was estimated could be reduced to 
about 25 cents and 19 cents in the respective years by the 
use of a modern compound condensing pumping plant. 
In this comparison it should also be considered, how- 
ever, that the steam cost of hoisting could, if desirable, 
be proportionately reduced by the use of compound 
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engines, condensing or non-condensing, or even by run- 
ning the present simple engines as condensing. 

Aside from the question of cost, however, there are 
many advantages in hoisting water, particularly from 
deep shafts (1) in the comageeie | of the construction ; 
(2) having all the operating machinery on the surface, 
with the resulting low cost of repairs, which are prac- 
tically confined to tanks and ropes; (3) the almost total 
absence of slip, which under — conditions reduces 
materially, from the quantity calculated from ‘‘ plunger 
displacement,” the actual quantity of water pumped ; 
(4) the avoidance of underground steam lines, with their 
large condensation losses, damage to roof and timbering 
from the heat and exhaust steam, and the danger of 
fire incident to their use ; (5) the almost total freedom 
from danger of falls or squeezes in the mines; and (6), 
most of all, because the operating plant cannot be flooded. 

These advantages were brought home most forcibly to 
the anthracite operators this year, when, after a six 
months’ strike, the water-hoist collieries were promptly 
unwatered, while in our case—at least, those where the 

umps had been drowned—are still flooded in the lower 
evels. The history of the Lytle ogg ( a notoriously 
wet one, also furnishes a case in point. Until the acces- 
sion of the present management, the regular report was, 
‘“We are holding the water,” and it required seven 
months of unremitting effort moving pumps down the 
slopes, and a tremendous expenditure of money, to clear 
the colliery of a volume of water barely equal to that 
removed by the hoisting plant this fall in 37 days, at a 
cost of 5918.6 dols. 








Water Suppty or LA Rioyja.—The Argentine Govern- 
ment has authorised the construction of water works in 
La Rioja. The construction and management of the 
works will be carried on by the Director-General of 
National Health Works. The service is to be obligatory 
in the localities to which water is to be supplied. 





Our Rats ABRoap.—The present year appears likely 
to be a good one in the history of the British export rail 
trade, although it is always the colonial demand which 
imparts a cheerful aspect to affairs. The matter comes 
to this: without the colonies British rail producers would 
almost find their occupation gone, although there is cer- 
tainly still some demand for British_rails in South 
America, the North of Europe, Japan, Egypt, and occa- 


‘sionally also in the United States. The shipments of 


rails from the United Kingdom in July were 58,287 tons, 
as compared with 54,301 tons in July, 1902, and 37,737 








tons in July, 1901. The exports to the four —-. 
colonial groups figured in these totals for the following 
amounts :— 
Colonial Group. | July, 1903. | July, 1902. | July, 1901. 
| tons | tons tons 
British South Africa | 11,308 5,923 1,613 
British India “a so] 6,275 12,013 8,660 
Australasia .. oe --| 1,724 3,459 10,896 
Canada : “| 19,032 11,720 9,158 
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SALOON CAR FOR THE 


“ SUD-EXPRESS.” 


CONSTRUCTED BY THE SOCIETE GENERALE DE CONSTRUCTIONS, ST. DENIS. 








Fic. 14. Enp View 


Tue saloon-car which we illustrate in Figs. 1 
to 13 of our two-page plate, and in Fig. 14, above, 
has been built by the Société Générale de Con- 











or New Satoon Car. 


| Government were being used as a leverage to force up 
| wages and reduce hours of labour ; hence they resented 
'such action. Now it is reported that the ringleaders 


structions, of St. Denis, near Paris, for the Inter- in the railway strike have been penalised to the extent 
national Sleeping-Car Company, for service on the|of some hundreds of pounds sterling. So far, the 
‘“‘Sud-Express,” in France, as far as the frontier of| labour unions have been powerless to prevent this 





Spain. 

The car is carried on two bogie-trucks, as will be 
seen from Figs. 1 and 5, and its principal dimensions 
are the following :— 

Length between bogie centres 13,200 m. (43 ft. 4 in.) 

» of underframe... ... 18.240 ,, (59 ,, 10-,, ) 
over buffers cv ee AON ,5” Boas) 
over platforms <i AO. (00° By) 
9: = OF body... ne ... 16.800 ,, (55 ,, 2 ,,) 
Wheelbase of bogies ... , Os, S55 Bhs} 

The framework of the body and skylight roof are 
illustrated in Fig. 4, and the details of the underframe 
in Figs. 5 to 11. 

The outside panels are covered with teak, and the 
inside lining is of mahogany and stamped leather. 
Fig. 3 shows the division into compartments, two of 
which are illustrated in Figs. 12 and 13. 


” 


” 


| retrograde policy, as they deem it. What action may 
eventually be taken no one can foresee ; but a feeling 
of resentment is sure to arise against the members of 
the Government who initiated and supported the 
policy. But if the resentment manifests itself in any 
violent form, the probable result will be the enact- 
| ment of more stringent measures inimical to labour. 
Now is the time for prudent counsel and conduct. 
| Moderate men in all sections will support reasonable 
‘labour legislation ; but they will join what labour mer 
would call the reactionaries if labour proposes to ride 
roughshod over all other interests. The position is an 
| object-lesson to labour leaders at home and elsewhere. 
| The columns of the Ironworkers’ Journal for August 
| are rather fully occupied with a report of the proceed- 


| ings of the General Conference on the three-shift versus 


The car is built to seat thirty-one passengers. It is| the two-shift system. It seems that there has been a 


lit by electricity, the necessary current being supplied 
by 4 dynamo driven from one of the car axles. 








INDUSTRIAL NOTES. 

Tuer labour situation in the Australian colony of 
Victoria is by no means satisfactory from the labour 
leaders’ point of view. The effects of the recent strike 
of railwaymen are being acutely felt in more ways 
than one. It has often been pointed out in these 
“Notes” that the demands of the Labour Party in 
Victoria were such that a reaction was sure to follow. 
Such reaction has come with a vengeance. In some 
recent contracts entered into by the Government of 
the colony, it was found that the usual clauses as to 
wages, hours of labour, and conditions of employment 
were omitted. This could scarcely have been an over- 
sight. Employers found that the resources of the 


| great difference of opinion on the subject, some being 
| in favour of the eight-hour system, whilst others are in 
| favour of the double shiftonly. Many of the members, 
| however, felt so little interest in the subject that they 
did not record their votes one way or the other. The 
question is one that concerns this class of workers 
alone, in so far as the conference was concerned, and 
the delegates looked at it from their own special stand- 
point. If, however, they had very strong views on 
the eight-hour system, they would have thrown in 
| their influence with the three-shift system as one 
means of attaining the eight-hour day. It seems 
that the employers favour the three-shift system, and 
it is admitted by the most experienced of the men 
that a larger output at the mills would result from its 
adoption. The executive did not feel justified in 
taking definite action until the members had pro- 
| nounced in favour of the proposal. The officers and 





executive favour the three-shift system as being better 
for the men in the long run and for the employers. It 
is the revival of an old controversy of thirty years ago. 
At the time when production.was feverishly active— 
1871-4—the three-shift.system was strongly advocated 
in thé iron, coal, and other. trades ; but it was never 
largely adopted asa permanent system. The advan- 
tage would seem to be that when trade was very brisk 
three shifts: would. be: worked ; at. other times two 
shifts,. or three under sudden pressure. In any case, 
from the eight-hour point. of view, the old demand 
for an eight-hour day would be conceded if the men 
desired it. 





The monthly report of the Friendly Society of Iron- 
founders states that the state of trade is about the 
same as reported in July, but with a slight downward 
tendency. The figures, however, do not indicate 
any decrease in- employment—quite the contrary. A 
cablegram from the President of the Ironmoulders’ 
Union of North America announces that there is a 
strike at Toronto for a nine-hours day, and British 
workmen are cautioned against agents and advertise- 
ments for men in this country. He promises to let the 
British union know when the strike is settled. The 
council of the union announces that a shop at Lincoln, 
closed against the members for the last 16 or 17 
months on account of a strike against a reduction in 
wages, has been re-opened, the firm having agreed to 
pay the wages formerly paid. The report is jubilant 
over the success of one of the members of the union 
at Barnard Castle in becoming its representative in the 
House of Commons. The total number on the funds 
was 2525—decrease, 151. Of the total, 852 were on 
donation benefit—decrease, 126 ; on sick benefit, 439— 
decrease; 21 ; on superannuation benefit, 1110—increase, 
19 ; on other trade benefits, 121—-decrease, 25 ; on dis- 
pute benefit, 3—decrease, 2. The cost of all the benefits 
was equal to 796/. 2s. 4d., or 104d... per member per week. 
The total number of members was 18,339—increase, 122. 
The total funds in hand amounted to 102,627/. 1s. 3d. 
—increase in the month, 64/..14s, 2d. The returns of 
the various branches as to the state of employment 
show that the changes are very slight. Five less report 
trade as very good and good ; but four more than last 
month report trade as moderate. Nine reported trade 
as bad last month, with 1280 members; this month 
seven so report, but with only 477 members. The 

= therefore, is not worse, but, on the whole, 
etter. 





The August report of the Amalgamated Society of 
Carpenters and Joiners shows that the state of em- 
ne eo is not good for the time of year. The 
owest number on donation benefit in the year was 
1500, ranging up to 3462; in this report the total is 
2015. It appears that both the house-building and 
shipbuilding industries are equally affected in this 
respect. Of the total unemployed only about 250 are 
outside the limits of the United Kingdom. The dis- 
pute in the United States between the United Brother- 
hood and the Amalgamated Union in this country has 
not ended ; but the British Union has held itsown, and 
more than its own, in the contest. The situation is 
changed, however, in other respects, for the ‘‘ bosses,” 
or foremen, have an association which threatens to 
become formidable as against the workmen. The 
Civic Federation has interyened as a peacemaker. 
There is a strike at Droitwich, and one on a larger 
scale at Sunderland, without any prospect of settle- 
ment at present,, In eight other places there are dis- 
putes, but mainly with one or two firms only. Reports 
as to South Africa are reassuring ; work is plentiful, 
and wages have gone up to 2s. per hour in some dis- 
tricts, and in Pretoria to 2s. 10d. per hour. This 
advance in wages has resulted in a large accession of 
members to the union in South Africa. The total 
number of members was 72,186; of these, 2015 were on 
donation benefit, 1313 on sick benefit, and 1315 on 
superannuation benefit. Some members in a branch 
resolution proposed that the society should take shares 
in the Bethesda 
council reply that the rules forbid any such invest- 
ment, as such rules strictly limit the council in cases 
of investment. It is wise to be careful in this respect, 
or an injunction might be applied for and granted. 





The report of the Cotton Spinners’ Association is 
sadly far from satisfactory. The total number of finan- 
cial members entitled to full benefits is 6609, of whom 
1666 per week were on stoppage benefit on the average, 
being at the rate of 25.98 per cent. of the whole of 
the members, as against 20.56 per cent. in the previous 
month, and 16.5 per cent. a year ago. Of the total 
number, 1582 were paid the full abenenen: There 
were also in the association 7152 full-timers, of whom 
1336 were on the funds ; also 21 half-timers on the 
average per week. This is a very large proportion 
of the total. The united membership was 13,729. 
There is an increase of 52 on the past year. The 
officials dealt with 11 dispute cases of various kinds 
in the month; in the previous month 13, and in the 





Quarry Company recently started; the. 
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same month a year ago 24 cases were dealt with. The 
number of accident cases reported was 21], last month 
27, same month a year ago 26. One case was settled by 
a payment of 100/., another for 125/.. There were also 
10 cases under the Compensation Act; 11 in the previous 
menth, and 14 same month a year ago. The loss in 
funds during the past month was 3051/. 18s. 7d.; and 
for two months 5648/, 16s. 10d. This is owing to the 


new rule as to allowance for stoppages, which the, 


general secretary declares is playing sad havoc with 
the financial position of the association. 





The Durham Miners’ Monthly Circular deals with 
** Our Thirty-Second Gala,” which was, it appears, an 
immense success. The number of members present 
was enormous: some of the collieries sent 2000 men 
and lads, besides women and girls. It also deals 
with the fiscal question from the workmen’s point of 
view ; it is wholly adverse to any tampering with our 
fiscal policy as a Free Trade nation. 





The position of the iron trade in the Wolverhampton 
district during the past week had not improved, New 
business was at a slow rate. The iron works were idle, 
wholly or partially owing to the holidays. The out- 
put being reduced, tended to harden prices. Inquiries 
seem to indicate that expiring orders will be re- 
peated at the old rates. Demands for foreign require- 
ments were more a and manufacturers in 
various branches have secured good orders for export, 
for which they will have to buy iron and steel at an 
early date. Bars, sheets, angles, hoops, and some 
other materials are wanted, it is said, in good lots. 
Material for constructive and railway rolling stock 
has had a ready sale. Steel has been in good and 
continuous request. In the engineering and allied 
trades there has been little change. On the whole the 
—- of these branches is not unfavourable. In the 

ardware and other industries there has been greater 
variation in employment, but it is still excep- 
tional for any trade union branch to declare that 
trade is really seriously depressed. ‘‘Good,” ‘‘ fair,” 
or ‘‘moderate” is the usual description, but some 
report that trade is quiet or slack ; scarcely a branch 
report that trade is bad. (Generally the situation is 
favourable, and the outlook far from discouraging. 





In the Birmingham district, scarcely any business of 
any consequence was transacted during the past week 
in the iron market. Some of the iron works were 
closed altogether in order to lessen the output, and 
save wages and other expenses, because trade was so 
dull. Consumers showed reluctance to enter into new 
contracts, except as to present needs. There was 
nothing to indicate any change in prices. In the 
engineering and allied trades there was little change. 
Most of the branches report that they are moderately 
employed. In the other iron, steel, and metal-using 
industries the variations in degree were more pro- 
nounced ; but for the most part they are fairly well 
employed, except for occasional stoppages through 
holidays or other causes. 





The position of the engineering trades in the Lanca- 
shire districts continues about the same, without any 
change of importance in any branch. Only a moderate 
amount of new business is reported, but the works 
for the most part are well engaged upon orders in 
hand uncompleted. It is said, however, that contracts 
are running out more rapidly than they are being 
replaced. Briskness is more or less confined to some 
special branches, such as electrical engineering, loco- 
motive and railway-wagon building, and some sections 
of the machine-tool trade. Other branches vary con- 
siderably, but the textile-machine-making sections are 
in the worst condition, as they have been for some 
time. Although the state of employment is moderately 
fair, the outlook is considered to far from satis- 
factory as a general rule. In the iron trades business 
is still limited to present requirements in most cases. 
The forges for the most part are on short time. The 
steel trade is more active, but mainly for small parcels ; 
atill, in the aggregate, a fair amount of business is put 
through. 





The conference at York between the representatives 
of employers and workmen in the engineering trades, 
with especial reference to the wages question on the 
Clyde and North-East Coast, did not arrive at any 
formal agreement; but it is said that matters had 
proceeded so far that the parties involved would again 
be consulted, and the results of their deliberations 
would be discussed at a further conference in due time. 
As regards the dispute at Barrow, some recommenda- 
tions were agreed to which will probably end the dis- 
pute, the matter being left to the parties locally 
affected. As respects Dundee, the conference failed 
to agree upon any joint recommendations ; but nego- 
tiations were so far advanced that the matter is 
referred to the local parties aggrieved. ° 





The dispute as to wages between the shipbuilders of 
Belfast and the Boilermakers and Iron Shipbuilders’ 





Society has been practically settled. Messrs. Harland 
and Wolff made concessions as to notices of a reduc- 
tion, while the men agreed to accept the proposed 
reduction at the pr nag of the notices. A repetition 
of the scenes on the Clyde, as — the engineers, 
was averted by the action of the executive, who 
ordered the men to resume work pending negotiations, 
which order the men obeyed. Discipline triumphed, 
and order was restored. 


It is complained that there is a depression in the 
shipbuilding trades on the North-East Coast, but the 
situation is not quite so gloomy as the output figures 
seem to show.” So far the output for the present year 
has been less by over 33,000 tons, of which last month 
accounts for nearly 20,000 tons. 


The position of the tinplate trade in South Wales is 
again somewhat precarious. Notices have been posted 
at all the Associated works to the effect that all con- 
tracts will terminate at the end of August or the first 
week in September. Such works are only to be re- 
started on the conditions intimated —namely, the terms 
of the agreement of last year, and the amended wages 
list of June last: The action of the men has not yet 
been decided upon in the matter. 


The Durham Miners’ Conciliation Board, at a meet- 
ing held last week, decided to reduce“wages by 1} per 
cent. This will leave the rates at 324 per cent. above 
the basis standard of 1879. ‘The coal-tax is blamed, fo 
some extent, for this and the previous reduction in 
wages, as a large proportion of the Durham coal is ex- 
ported. Hence the intense opposition to the present 
coal-tax in the North. % 








What has become of the Royal Commission on 
Labour? Is it a mere private inquiry without evi- 
dence being taken, or what? We are nearing the 
date of the Trades Union Congress, when the subject 
of the composition of the Commission will be discussed. 





The Friendly Societies’ Conference has strongly 
condemned the conduct of the Government, especially 


that of the Colonial Secretary, over the Old Age Pen-' 


sions question.” The responsibility of preparing a 
scheme is repudiated. 

The Baku News estimates that the losses incurred 
by the strike of the workers at the Naphtha Wells at 
Baku amounts to no less than 1,400,000/. to the 
owners alone. But there are other losses—wages, 
profits of shippers, &c.—besides which many were 
seriously wounded in the riots. 





The wages — among the shipyard joiners was 
settled towards the end of last week by the Wear 
Conciliation Board. The men applied for an advance 
of 2s. per week ; the board nore to an advance of 6d. 
per week only, thus bringing the wages up to 37s. 6d. 
per week. The difference between the demand and 
the concession is great; but, then, the shipbuilding in- 
dustry on the Notth-East Coast is just now somewhat 
depressed. 





The unrest in France continues in some districts ; 
but the strike at Hennebont has ended in the con- 
cession by the company of increased wages both to the 
workmen and apprentices. The tendency throughout 
France is towards a higher rate of pay generally, for 
some statistics recently issued show that wages have 
doubled within the last 50 years. The workers also 
live on a higher scale, the food being better than 
formerly. The strike at Morbihan led to severe colli- 
sions with the military, many being injured. The 
Prefect and the Sub-Prefect of Loirent have been on 
the scene in order to restore tranquillity. 

At Seville the tramway men on strike stoned the 
cars, and the police had to charge the crowd. At 
Zaragoza the Prefect induced the strikers to disperse 
without serious violence, but not before much damage 
was done to some of the factories. The troops were 
called out, and occupied strong points, but were not 
required to use their arms. The conflicts in Spain 
are cage industrial and partly political ; but much 
of the incitement to disorder comes from the opposing 
sections in political life. 

In Russia the strike movement is said to be extend- 
ing. In Odessaalone it is said that 25,000 workers are 
on strike. The complaints are as to long hours, low 
wages, and impossible conditions of employment. The 
men are also liable to be discharged on the slightest pre- 
tence, and the fines imposed are said to be intolerable. 








BOILER EXPLOSION AT CHESTER-LE- 
STREET. 


A FORMAL investigation has been conducted by the 
Board of Trade, under the provisions of the Boiler Explo- 
sions Acts, 1882 and 1890, with regard to an explosion 
which occurred on April 12 at the Chester South Moor 
neg Bnew. by Messrs. Priestman—trading as Priest- 
man’s Collieries—Chester-le-Street, Durham. The com- 
missioners were Mr. Howard Smith, barrister-at-law, and 





engineer. Mr. G. C. 


Mr. Alexander Gray, consultin 
e, and Mr. Burton, 


Vaux appeared for the Board of 
Newcastle, for Messrs. Priestman. 

In opening the proceedings, Mr. Vaux read the various 
rules of the colliery, under which the different officials 
were appointed, and which referred more especially to 
the care of the boilers, — and machinery. The 
Chester South Moor Colliery belonged, Mr. Vaux 
said, toa “gens firm carrying on business under the 
name of the owners of the Priestman Collieries, with 
offices at Newcastle. Under Section 2 of the Coal 
Mines Regulation Act, Mr. Wm. Morris was appointed 
mai r, and Mr. John Holt, under manager. Under 
one of the general rules the supervision of the machinery 
was entrusted to Mr. 8. J. Cripps, the engineer, who had 
three pits to look after, and was assisted by a foreman 
enginewright at each pit. . At Chester South Moor Col- 
liery, where the explosion occurred, Mr. Henderson was 
the wy eee ht, but he was, unfortunately, now an inmate 
of the Sedgfield Asylum. At this colliery steam was sup- 

lied to the winding engine and other machinery by ten 

ilers, and it was the explosion of one of these boilers, 
No. 1 in the series, which formed the subject of the pre- 
sent investigation. In 188, Mr. Thomas Archer, con- 
sulting engineer, of Gateshead, was acting as engineer to 
the collieries, and in that year he ordered from the Tyne 
Boiler Works Company, Limited, two egg-ended boilers 
for the Chester South Moor Pit. Mr. Buckland, con- 
sulting engineer, of Newcastle, was then the manager of 
the boiler works, and he designed the boiler, but left the 
company before it was delivered at the colliery. It was 
of the plain cylindrical egg-ended externally-tired class, 
40 ftalong by 6 ft. in diameter, worked at a pressure of 
40 Ib. té:the square inch. It was set to work in August, 
1889, arid then-was insured with the Engine, Boiler, and 
Employers’ Liability:Insurance Company. It continued 
in regular use until<éarly in 1898, when, owing to 
some Lancashire’ boilers being laid down, this boiler, 
and a similar one alongside, not being required, were 
taken off regular work and. the insurance discontinued. 
Up to April.-Iast the boiler:was not used, but waste 
steam front “the--coké-ovens’, boilers was blown into 
it, and if was: also govationally filled with water and 
warmed so.a8 -to dry the -brickwork. . About May, 1898, 
and July, 1901,.Mr. Gripps-made examinations, and on 
the latter occasi6n, Some alterations were made to the 
brick covering on thé shell‘crown. © The boiler was never 
repaired, no hydraulic test was applied, nor was the 
brickwork in ‘which it. was Set ever removed from the 
time the boiler was laid down: Just beforé Easter, some 
repairs being necessary to ‘the brickwork of other boilers 
at the pit, necessitating some of them being laid off, it 
was decided to start the No. 1 boiler in order to give 
more steam. Orders were given to the enginewright, 
Mr. Henderson, to prepare and thoroughly examine the 
boiler, and on April 11 he ap to have reported to 
the under manager that he had examined the boiler and 
found it all right. The same day, therefore, it was filled 
with water and the fire lighted. Steam was raised gra- 
dually, and on the following day, April 12, at 1 p.m., the 
steam Laieasrer ey i registered 40 lb. The attendant 
then connected this boiler with the others, and everything 
worked satisfactorily until towards four o’clock, when a 
violent explosion occurred. The steam stop-valve was 
carried away, the main steam-pipe was broken in several 
places, and a quantity of brickwork blown to a consider- 
able distance. Fortunately no person was injured. 

Mr. H. B. Buckland, consulting engineer, Newcastle, 
called by Mr. Vaux, said that in November, 1888, he was 
= of the Tyne Works Boiler Company, and re- 
ceived an order from Mr. Thomas Archer, of Gateshead, 
for two egg-ended boilers, to work, so far as he could 
remember, at 60 1b. pressure. He designed the boiler, 
and subsequently left the firm. The exploded boiler was 
one of these two. It was made of steel, and the company 
had a reputation for doing good work. He had designed 
some hundreds of boilers both for land and marine pur- 
poses. 

Mr. Thomas Archer deposed that he was consulting 
engineer to the Chester South Moor Colliery at the time 
he ordered the two boilers in 1888. He had ordered 
several boilers for this colliery, and though he could not 
distinctly remember, yet it appeared that the exploded 
boiler was one of the two referred to. : 

Mr. R. C. Longridge, managing director of the Engine, 
Boiler, and Employers’ Liability Insurance Company, 
Manchester, said that the boiler in question (No. 1) was 
at one time insured in the British Steam Users’ Insurance 
Society, whose business his company took over in‘ 1896. 
The boiler was last examined by an inspector of his com- 
pany in January, 1898, who reported that the shell exter- 
nally was in order, except that the plates were slightly 
wasted. Internally the plates near the water-line were 
pitted by corrosion in places 4 in. deep. The various 
mountings were in order, and the boiler was gman dl in 
working condition, though of greater length than was 
desirable. Ample time, it was added, should be allowed 
for raising steam and cooling down, so as to prevent 
undue straining. The corrosion internally should be 
watched, and a little soda used with the feed-water to 
check the corrosive action. In April, 1898, the boilers 
were withdrawn, as the one in question was not then 
working, and the insurance was discontinued. Thestipu- 
lated pressure at which the boiler was insured was 40 Ib. 
on the square inch. 

By Mr. Burton: When the thorough examination was 
made, the brickwork was not removed. No hydraulic 
test was made, but the inspector relied on the hammer 
and his visual examination. This was the usual plan 
unless there was reason to suspect any special weakness 
in the boiler. ; : 

By the Commissioner: His company did not give 
colliery owners who had boilers enclosed in brickwork a 
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general instruction to have this brickwork taken down in 
order that the plates beneath might be examined ; but 
from time to time a request was made, where thought 
desirable, that it should. be removed. A thorough exami- 
nation could not be made unless that were done. 

Ms. Howard Smith inquired whether, seeing that the 
boiler had not worked for five years, and that the last 
report stated that there was corrosion internally, and, 
further, seeing that the boiler was somewhat old, did the 
witness consider that it should have been worked under 
any circumstances unless the brickwork had been stripped ? 

In reply, witness said he thought if his company had 
been called in before the boiler started work again, they 
would, as a precaution, have recommended stripping. 

Mr. William Morris said he was'a mining engineer and 
manager of the colliery. The supervision of the boilers 
was entrusted to Mr. Cri who was responsible for 
their safe working. Mr. Henderson, the enginewright, 
had been at the colliery 15 years, and during the last nine 
years had made regular inspections of the boilers. The 
exploded boiler had been worked up-to 1898 at 40-lb. 
pressure, and had never needed repair. The insurance of 
this boiler and the next one was discontinued as they 
ceased work. They were, however, well looked after. 
When the boiler was about to b2 started last April, he 
received no intimation of it, nor did he expect to receive 
any, as there was no reason why the engineer should not 
start it without consulting him. He knew the boiler had 
not been under steam for five -years, but did not think it 
necessary to take the brickwork down, considering the 
way in which the boiler had been looked after in the 
meantime. 

By Mr. Burton: He kid no reason to suspect anything 
being wrong with the boiler, and endorsed the action of 
the engineer in using it. The use of the boiler was dis- 
continued in 1898, not because of any defect, but because 
they had obtained a more economical way of raising 
steam. The boiler gave way on the left-hand side, at a 

rt where the plates were in contact with the’ brickwork. 
fe had every confidence in Mr. Cripps, while Mr. Hen- 
derson was attentive to his work, and reliable. 

Mr. Burton here remarked that Mr. Henderson had 
brooded over the thin plate in the boiler, which he failed 
to discover, and that this brought on insomnia, which re- 
sulted in a serious breakdown. He was now an inmate of 
the county lunatic asylum. 

Mr. Howard Smith inquired at this point whether the 
boiler was in fair condition internally. Mr. Vaux replied 
that this was so, and that it was external corrosion of the 
plates that led to the explosion. 

r. John Holt, under manager of the colliery since 
August, 1891, said the brickwork had never been taken 
down, but occasionally it was pcinted up. Early in April 
last there was a discussion between himself, Mr. Cripps, 
and Mr. Henderson as to the boiler being brought into 
use again, and he came away certainly with the impression 
that it would be examined before being worked.’° He 
spoke to Mr. Henderson about it, and told him that the 
boiler’ had been off work for a long time, and that he 
should make a thorough examination. On April 11 Mr. 
Henderson told him that he had examined it, and that 


it was‘all right. Witness considered that Mr. Henderson, ' 


who was all right then, was a competent and reliable man. 

Mr. T. J. Chines, engineer, said he had been in the 
employ of the colliery company since 1898. It was 
Mr Sesdween's duty to examine the boilers and report 
verbally to witness, and he would report to the managers 
if anything was requi He himself examined the 
boiler twice during the ‘time it was laid off—in May, 
1898, and July, 1901. He went inside and tested the 
boiler with a hammer. He afterwards made an external 
examination, and was satisfied all was right. He did not 
think it necessary to take the brickwork down. He 
could not, of course, see the plates behind the brickwork, 
but could tell by the sound whether they were all right or 
not. He did not blame Mr. Henderson for not having the 
brickwork removed. He had no suspicion of the boiler, 
and had always found Mr. Henderson to be trustworthy, 
careful, sober, and reliable. The day before the explosion 
witness again told Mr. Henderson. to examine the boiler, 
and Mr. Henderson entered a report in the book, but did 
not report verbally to him. He did not see the ‘report- 
book, nor did he know whether the boiler had n 
examined. He saw the boiler after the explosion, and 
noticed that the plates were externally corroded. It 
would have taken three men three weeks to have taken 
the brickwork down from the boiler and rebuild it. 

Mr. Howard Smith inquired if witness lighted a fire 
occasionally under the boiler and let steam in to keep 
the brickwork dry, why he did not satisfy himself that 
the boiler was dry and free from corrosion? - Witness, in 
reply, said he thought the precautions taken were sufficient. 

r. Vaux then read the evidence of Mr. Henderson, 
who said that he had m enginewright at the colliery 
since 1894, and had had control of the boilers and machi- 
nery under Mr. Cripps. The boilers were each laid off 
for cleaning once a month and were then inspected inside 
and outside. If a was found wrong, he reported 
it to Mr. Cripps. On Monday, April 11, he went inside 
the boiler and examined it; he ta the plates with a 
hammer and all seemed right. He was quite satisfied 
that the boiler was fit to be put under steam. He also 
went into the furnace and along the bridge to the end ; 
he saw a little dampness, but nothing serious, and he did 
not think there was anything the matter with the boiler. 
Had he known the plate was so thin, he would not have 
started the boiler. Any suggestions he had made with 
régard to the boilers had = been carried out at the 
first opportunity. 

Mr. 1 sei Edmond, Engineer-Surveyor to the Board 
of Trade, deposed to having made an examination of the 
exploded boiler. Internally it appeared to be in a fairly 
good condition ; there was a little pitting and corrosion, 


but nothing serious. Externally where the rupture occurred 
the plate was wasted away to a knife-edge. The explo- 
sion was caused by the plate having me so reduced 
by corrosion, mainly on the outside of the shell under 
| the brickwork covering, as to be unable to withstand the 
,usual working pressure. If the plate at that part had 
| been tested by a hammer, any experienced person would 
at once have come to the conclusion that it was thin. No 
good man could possibly have been deceived. The boiler 
not having been used for some years, witness said he 
thought it absolutely necessary that some portion of the 
brickwork should have been removed, and the plates 
thoroughly examined before the boiler was set to work. 
He did not mean stripped entirely, but sufficiently to 
show that the precaution had been taken. 

By Mr. Burton: The hammer and visual test in most 
cases was reliable. It was usual to remove brickwork 
when something wrong was —— 

Mr. Buckland, recalled b r. Vaux, said, in reply 
to Mr. Howard Smith, that he did not think it necessary 
to have an hydraulic test or to remove the brickwork. 
Supposing he had been intending to buy the boiler before 
the explosion, he would not have had the brickwork down 
to examine the boiler. He did not suppose he would 
have been allowed to remove it in the first instance. It 
was not the practice in the county to remove brickwork 
for the purpose of examining boilers. 

The evidence having been closed, Mr. Vaux submitted 
the following questions to the commissioners, and re- 
quested their judgment thereon :— 

1. Was the management of the boiler entrusted to a 
competent person ? : 

* 2. After being laid off in the year 1898, was the boiler 
periodically and properly examined by a competent 
person, and was the brickwork removed for the purpose ? 

3. Was the boiler properly and thoroughly examined 
on April 11 last? 

4. Were proper measures taken by the manager, under 
manager, and engineer, to insure that the boiler was in 
a safe condition before it was set to work on April 12? 

5.- What was the cause of the explosion ? 

6. Was the explosion caused by the neglect of the 
manager, Mr. Morris, the under manager, Mr. Holt, and 
the engineer, Mr. Cripps, of all or any of them, and, if 
so, were the owners responsible for such explosion ? 

Mr. Burton then addressed the Court on behalf of the 
colliery company, and contended that the engineer, Mr. 
Cripps, was a competent man, and had taken all proper 
and reasonable steps.for the safety of the boiler and tor the 
protection of the men employed at the pit. He and Mr. 
Henderson had examined it, and there appeared to be 
nothing to excite suspicion. Under the circumstances 
the explosion was an unforeseen accident, which, fortu- 
nately, did not result in loss of life. Nobody was any the 
worse except the owners, who would have to buy a new 
boiler.” There had been no breach of the colliery rules, 
and Mr. Cripps was not bound as a matter of common- 
sense or colliery practice to do more than he did. He 
(Mr. Burton) submitted that there had been no neglect on 
the part of his clients. 

The Court then adjourned, and on reassembling the 
following - day, Mr.~ Howard * Smith ‘gave judgment. 
He reviewed the evidence at considerable length and 
said there was no doubt that the explosion was due to the 
third ring of the shell having become so reduced in thick- 
ness, owing to external corrosion, as to be no longer able 
to withstand the usual working pressure. In some parts 
the plate was only ;3, in. and in others only a knife-edge in 
thiokinéas. This was where it was in contact with the brick- 
work. The Court were of opinion that the explosion was 
caused by the — of Mr. Cripps, the engineer. What- 
ever might have been the value of the examination made 
by Mr. Henderson, the explosion would not have oc- 
curred if proper and full directions had beer given by 
Mr. Cripps Fehon to the inspection, and he should 
have satisfied himself that his instructions were carried 
out. Mr. Cripps was quite competent to perform his 
duties. His education and industry, and the intelligence 
which he exhibited at that inquiry, proved this to the 
Court, but in their judgment he had neglected his duty. 
In the first place he had sanctioned the admission of 
steam, and permitted it to condense, thereby making it 
likely that internal corrosion might be set up. Again, 
though the boiler had been fixed some fourteen or fifteen 
years, yet no portion of the brickwork had ever been re- 
moved for the’ purpose of inspection. A thorough ex- 
amination could not be made unless the plates, where 
corrosion was liable to exist, were exposed to view by 
the brickwork being taken away. In the present case 
the boiler had not been in use for five years, and during 
that period the brickwork was much more likely to 
become damp, so that in the judgment of the Court it was 
clearly the duty of Mr. Cripps to direct that a portion of 
the brickwork should be removed, and himself to have 
ascertained that this had been done, even if he had not 
been present when this was done and at the subsequent 
examination. It had been urged that it was not the 
custom of the engineers of collieries in Durham to remove 
brickwork for the purpose of examining boilers; and it 
had also been urged that a boiler insurance company did 
not require it to be done. But no one knew better than 
that Court, from actual experience, that this necessary 
precaution was far too often neglected, and many explo- 
sions had resulted therefrom. Wherever such conduct 
was found it must be condemned. Fortunately in the 
present case the explosion resulted in no serious damage, 
although, with a number of miners’ cottages close at hand, 
very serious damage and loss of life might have ensued. 
The Court found that Mr. Cripps had been neglectful, 
and they must hold the owners of the boiler responsible 
for that neglect. 

Mr. Vaux intimated that the costs of the investigation 
would not amount to less than 702. He would not ask for 








an order for the entire sum to be paid by Messrs. Priest- 
man, but for such portion as the Court might think fit. 

The Court then ordered Messrs. Priestman to pay the 
sum of 25/. to the Board of Trade towards the costs and 
expenses of the investigation. 








THE INFLUENCE OF VARYING CASTING 
TEMPERATURE ON THE PROPERTIES 
OF ALLOYS.* 


By Percy Lonemurr, Sheffield (Carnegie 
Research Scholar). 
INTRODUCTION. 

TuaT the mechanical properties of a casting are in- 
fluenced by the initial temperature at which the metal 
enters the mould is a fact meeting with ready corrobora- 
tion in everyday foundry practice, and to which the fol- 
lowing quotations lend due emphasis. 

The influence of initial casting temperature in the case 
of steel has been indicated,’ and suggéstive lines -for re- 
search shown by Mr. R. A. Hadfield.t In the same 
paper Mr. Hadfield refers to the peculiar crystalline frac- 
ture of ‘‘ scalded ” crucible cast steel, and to the fact that, 
though on careful reheating this appearance apparently 
Snaee the product is never entirely satisfactory. 
On the other hand, steel poured into the moulds ‘‘ cold” is, 
apart from roundness or surface flaws of the ingot, un- 
satisfactory in after treatment in the mill or forge. 

Professor Arnold,} in the first part of his exhaustive 
research on the properties of steel casti referred 
strongly to the influence exerted by the initial tempera- 
ture of the metal. A comparison of the two castings, 
FeB and 473, on the first table of that research offer 
emphatic illustrations of the importance of this question. 
The first of these castings constitutes, as Professor Arnold 
justly states, a record for iron and carbon steel castings, 
whilst the second one, of practically the same chemical 
composition and, as far as known, treated in exactly the 
same manner, — decidedly lower mechanical ‘results. 
Further, these lower results are not brought up to the 
higher level by annealing. : 

‘he practice of adding cold scrap to “hot” metal has 
a direct bearing on any consideration of casting tempera- 
ture. The — fallin temperature due to a small addi- 
tion of scrap, has been shown by ,Mr. H. H. Campbell,§ 
who states that on adding 100 lb. of scrap to a 7-ton bath 
of steel the temperature falls 16 deg. or 20 deg. Cent., a 
fall visible to the naked eye. , 

Professor Howe,|| in answering the question, ‘‘ What 

will the strongest cast iron be ?” states that the strength de- 
— not only on the total carbon, but on its distribution 
petween the states of graphite and cementite as deter- 
mined by the quantity of Si, Mn, and S present, by the 
casting temperature, the thickness of the casting, and 
other things which influence the rate of cooling, &c. 

Mr. A. Sauveur,{{ quoting Professor Heyn, states that 
the microstructure of a cast metal is solely a function of 
the chemical composition, the casting temperature, and 
the rate of cooling. 

Very telling aout of this influence of casting 

temperature are found outside the immediate range of 
iron or steel products. One typical case is that of the 
metal aluminium, which, when cast at a suitable tempe- 
rature—technically known as a dark blood red—possesses 
essentially distinct properties from those yielded by the 
same metal cast at a white heat. Anti-friction alloys 
also yield their share of confirmation. In practice bear- 
ings which have been lined either too hot or too cold tend 
to develop ‘‘hot boxes,” whilst those Jined at a normal 
temperature yield the average working life. The copper. 
tin and copper-zine alloys used in practice appear ex- 
tremely sensitive to the influence of casting temperature, 
and especially so is this the case with castings which have 
steam or water pressure to withstand. Manganese, alumi- 
nium, and phosphor bronzes are further examples of alloys 
susceptible to the influence of casting temperature. A 
few actual examples will serve to illustrate the foregoing 
statements, and the following are therefore given:— __- 
_ (a) A series of cast-iron transverse test bars poured at 
intervals during the a cates of a 5-ton ladle down the 
length of a foundry, and apart from differences in tempe- 
rature, all other conditions were identical, the time in- 
terval between the first and last bar cast being about 15 
minutes. The transverse results obtained from this series 
varied greatly, as the following limits show :— 


Maximum. eet a 
na section 2 in. by lin. placed 
S5ewt. . 22 cwt. { on supports 8 ft. apart. 7. 


(b) A series of experiments, over thirty in number, on 
a special alloy in which conditions, other than casting 
temperature, generally were the same, yielded results 
varying within the following limits :— 

Anat: Minimum. Maximum. 
Tenacity in tons per squareinch 12.5 26.2 
Extension per cent. on 6 in. 5.0 51.6 


It is well to mention that throughout this series of experi- 


* Paper read before the Iron and Steel Institute. 

t+ ‘‘The Influence of Casting Temperature on Steel,” 
The Minutes of Proceedings of the Institution of Civil En- 
gineers, vol. cxxxviii., 1899, page 442, 

t “‘The Properties of Steel Castings,” Journal of the 
Tron and Steel Institute, 1901, No. I., page 175. 
§ ‘On the Open-Hearth Process,” Transactions of the 
American Institute of Mining Engineers, 1893, page 345. 
|| ‘The Constitution of Cast Iron,” Transactions of 
the American Institute of Mining Engineers, February, 
1901, page 318. 
| “The Microstructure of Coke and Charcoal Pig 





frons,” Mctallographist, vol. iii., 1900, page 154, 








232 


ENGINEERING. 





fAuc.:14, 1903. 








ments the composition of the alloy was kept constant, and 
the enormous variation in the tensile tests cannot possibly 
be due to change in chemical composition, 

(c) Test-bars from a casting failed to meet a specifica- 
tion of 18 tons per square inch tenacity, and an extension 
of 16 per cent. on a 6-in. length. This casting, broken 
up, remelted, and poured into the mould at the correct 
heat, more than successfully met the foregoing specifica- 
tion. 
(d) Test-bars cut from a condemned casting gave the 
“ampeig results, which represent an average of three 

ars :— 


Maximum Stress in Extension per Cent. 
Tons per Sq. In. on 2 In. 
6.5 3.75 


Samples of this casting were procured, and on remeltin 
and casting at a suitable temperature, bars were obtain 
which yielded :— 
Maximum Stress in 
Tons per Sq. In. 
15.38 


Extension per Cent. 
on 2 In. 
10.0 


In remelting both ‘‘C” and “D” no additions were 
made—the alloys were simply melted and poured into the 
moulds at suitable temperatures. 

Commercial gun-metals exhibit in marked degree the 
least variation in casting temperature, a fact to which the 
author* drew attention in 1900. Ifa crucible of gun-metal 
be raised to a high temperature, and a series of bars cast 
at intervals of a minute until solidification takes place, 
the tensile results yielded by these bars will, starting from 
the high temperature, sharply increase up to a point 
corresponding with the fair casting. heat, and then 
gradually commence to fall. The structural rearrange- 
ment due to falling temperature is shown in Fig. 1. The 
sections of which these drawings are typical were cut 
from bars cast at time intervals, some three years ago. 
The magnification is approximately 460 diameters, and 
the drawings (reduced slightly in reproduction) are in- 
tended to convey in graphic manner thé change in struc- 
ture ; for this reason .the eutectic is figured black; a is 
apr of the highest temperature, whilst d represents 
the structure of the lowest. 

The illustrations quoted determine the methods of 
examination necessary to a thorough study of castin 
temperatures. It is evident that in a search for the trut 
the better plan is to commence with industrial alloys of 
ro? roy se low fusibility and fairly wide degree of 
fluidity, from thence gradually working upward to the 
more refractory alloys familiar to the iron and steel 
founder. For this reason the present portion of this re- 
search is chiefly concerned with industrial brasses. 
Briefly, the plan of work followed includes the prepara- 
tion of large weights of the alloys—in no case less than 
50 Ib. under normal foundry conditions, and from these 
alloys three sets of bars cast at distinct temperatures are 
obtained. To obtain the three distinct temperatures the 
alloys after fusion are heated to as high a temperature as 
possible, and the first set of bars poured ; the contents of 
the crucible are then allowed to cool down to what in the 
author's opinion represents a fair casting heat, and the 
second set cast, whilst the third set represent the lowest 
temperature at which the alloy will flow. The tempera- 
tures are recorded by means of the very complete Le 
Chatelier pyrometer installed by Professor Arnold. In 
every case all conditions, other than casting temperature, 
are identical. The bars are afterwards submitted to a 
thorough chemical, mechanical, and microscopical exami- 
nation. The chief point of view in this research being 
that of the practical foundryman’s, it naturally follows 
that any success achieved must depend on a close union 
of science and practice. That such a union exists in 
the Metallurgical Department of University College, 
Sheffield, is well known to the members of this In- 
stitute, and the many advantages of these well-equipped 
laboratories, metallurgical works, and foundry, have been 
courteously placed at the author’s disposal ; but for these 
facilities much of the following work would have been im- 
»ossible. But quite apart from facilities granted, Pro- 
essor Arnold’s interest in the -work has been most en- 
couraging, and the author would gratefully acknowledge 
not only the interest, but also the good counsel and sym- 

thetic advice extended to him. In no less measure 

ave Professor Arnold’s colleagues granted every facility, 
and have united in forwarding the work of this research. 

In concluding this introduction the writer would tender 
his very best thanks to the Council of this Institute for 
the valuable opportunity afforded him to investigate a 
matter which, fon a foundry point of view, appears of 
vital moment. 

CHEMICAL. 

The alloys examined for the influence of casting tempe- 
rature are respectively gun-metal, yellow and red brass, 
muntz metal, cast and malleable iron. The wide indus- 
trial application of yellow brass and muntz metal is very 
familiar ; the red brass is extensively used in marine engi- 
neering in the form of flanges, connections, and various forms 
of castings which have to be brazed on to copper pipes ; 
whilst the gun-metal is chiefly employed in the produc- 
tion of steam and water fittings, engine and pump details, 
&c. The gun-metal alloy selected is that known as the 
Admiralty specification, and which represents a type of 
high-class steam metal. Castings in this alloy are usually 
specified to yield a tensile strength of not less than 14 
tons per square inch and an extension of at least 74 per 
cent. on 2in. Steam fittings must also withstand a work- 
——- of 1700 lb. per square inch. 

e first four alloys were prepared under normal 
foundry conditions in the crucible-melting furnaces of 
University College, Sheffield, and in each case the weight 

* ‘*Brasses and Bronzes,” Sheffield Society of Engineers 

and Metallurgists, March, 1900. 





of alloy made represented 50'1b. After fusion the alloys 
were raised to the desired temperature, and the first or 
“high” temperature set of bars—three in number— 
poured. The contents of the crucible were then allowed 
to cool down to the ‘‘fair casting heat,” and the second 
set of bars poured, whilst the third set were caught at 
the lowest temperature consistent with fluidity. 

The analysis of the copper employed in the production 
of these alloys is as follows: — 





Fic, 2.—Gun - metal, No. 1 -magnification, 35 diameters. 
Casting temperature, 1173 deg. Cent. 


Tin ab 0.0229 
Bismuth ... 0.0358 
Silver 0.0602 
ead 0.0318 
Zinc 0.1021 
Arsenic 0.0269 
Phosphorus 0.0117 
Sulphur ... 0.0068 
Antimony 0.0948 
Iron ae id 0.0756 

Copper and oxygen 99.5314(by difference) 
100.0000 


_On Table I. the compositions charged and the composi- 
tion desired in the resultant alloys are shown. 
The casting temperatures iz Centigrade degrees are 





iven in Table II. The pyrometric observations em- 
ied in this table were all taken by Professor Arnold, 
and the author would tender his very best thanks for the 
valuable assistance réndered in this and many other 
phases of the work. 

Careful analyses show that varying casting tempera- 
tures have no effect on the ultimate composition of the 
alloys already examined. A decisive loss of zine ly 
volatilisation occurs in all cases; this loss, however, 


Fic. 3.—Gun-metal, No. 3 magnification, 35 diameters. 
Casting temperature, 965 deg. Cent. 


appeurs to take place entirely on heating, for the same loss 
is found in each series, and is unaffected by casting tempe- 
rature. As is well known, all molten rasses ive off 
copious fumes of zinc oxide whilst cooling; it therefore 
follows that the amount of oxide formed is determined by 
the highest temperature to which the alloy is heated, and 
that in process of cooling no further oxidation takes place, 
but the fumes given off represent the oxide previousl 

formed. The oxide is given off as a yellow fume, whic 

when cold takes the form of snow-white flakes. : 

The analyses of the chief constituents, specific gravities 
of the alloys, and percentage losses of zinc, are embodied 
in Table ITT. 

In order to obtain comparative results, sets of bars were 
procured from outside foundries ; of these the only ones 
completed at the time of writing are embodied in Table 
IV. The cast-iron bars were all cast from the same ladle, 
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. Respectively 
Name of Alloy. the 


TABLE I. 
aed SRR! Meus Rani 
| Numbers Re- tes | be 
presenting aeenek as | Commauition 


Three 











Casting [ 
Temperatures. Quy. Zn. | Sn.) Cu. |Zn./Sn 
Gun-metal 1 2 8 87.56] 2.49] 9.95) gs |10! 2 
Yellow brass... 4 5 6 64.8 | 35.2 es 70 | 30 | 
Red brass .. 7 8S 9 83.7 | 14.3 o 90 | 10 
Muntz metal.” 10 1: 12 50.0 |500 | .. 60 | 4¢ 





but at different temperatures, and the writer would record 
his indebtedness to Messrs. G. Boys and Sons, Adelphi 
Foundry, Salford, for the hearty manner in which they 
entered into this question of casting temperature, and also 
for — kindness in supplying duplicate sets of the cast- 
iron bars. : 














TABLE III. 
Chief Constituents. 
No. et Specific Loss of Zinc, 
[= ind Enceaibd “| Gravity. per Cent. 
Cu. | Zn. | Sn. | 
1 87.5 18 | 102 7.2568 |) 
2 87.5 18 | 10.2 8 2583 97.7 
: 87.5 18 | 102 8.5104 | J 
4} | | 8.0538 \ 
5 73 26 ~ | 8.1089 26.1 
6 7 26 r gyais jf 
7 89.6 | 102 8.2768 |) 
8 99.6 | 10.2 | 8.5555 28.6 
9 89.6 | 10.2 8.5372 | f 
10 58.6 | 40.5 7.7884 |) 
11 58.6 | 40.5 ; 8.0818 19.0 
12 58.6 | 40.5 . | 83603 |f 











Transverse. Longitudinal. 


Fig. 4.—Oblique illumination ; magnification, 28 diameters. 
Etched with HCl and KCl Og. 





Fig. 7,—Red brass, No. 7; magnification, 184 diametérs, 
Etched with HCl and KCl 03, 


TABLE ITI. 


Transverse. Longitudinal. 
Fie. 5.—Oblique illumination ; magnification, 28 diameters. 
Etched with HCl and KCl 03. 





Fie. 8.—Red brass, No. 8; magnification,"184 diameters. 
Etched with HCl and KCl Oz. 


THE Structure or Rep Brass ALoys. 


TaBLE IV. 





Number of Alloy. Time Interval. | Temperature Degrees CO. 


1039 deg. with shield, 





| 
Bt are ** || 1178 deg. actual. 
Gun-metal 4 2 2 mins. later than 1) 10.69 deg. actual. 
32 g J 831 deg. ;with shield, 965 | 
a 4g st | deg.* Beep | 
. ra ie . 1182 deg. 
bse! f 5 |4 mins. later than 4° 1020 i | 
~ San « ag | 850 ;, t | 
rei ieee ees 1308 ,, 
Red brass 8 5 mins. later than 7| 1073 ,, | 
o> See a , 1058 5, | 
10 ee ae 1038 ,, 
Munta { 11 5 mins. later than 10 973 ; 


5 yy ot 943 ,, 


* See Appendix, ieee 


t In the Fourth Alloys Report presented to the Institution of | 
Mechanical Engineers, a table of the freezing points of copper- | 
zinc alloys is given. Selecting from this table two alloys nearest | 
in composition to the yellow brass, the following solidification | 
temperatures are given :— 

Alloy. 
Cu. Zn. 
75.4 246 980 | 
Pre ee 283 8 958 
It is interesting to note that No. 6, an alloy intermediate in com- | 
position between the two foregoing at a temperature of 850 deg. | 
©. was sufficiently fluid to yield three perfect bars 1 in. in dia- | 
meter by 12 in. long. 

t No. 9 rose to 973 deg. O., paused for an instant, and then 

gradually rose to 1058 deg. O. : - 


Freezing Point. | 
deg. C. 


| 


| 
| Analysis, 














Metal. | Number. | Den- 
n. dauttes et 
CO. | Gr. Si. Mn.) 8 P.. | 
Cast { 1% Hot ..\ 0.55 | 3.030 1.72.0, 66) 0.042 | 1.865 |7. 0748 
San 14. Fair .. 0.54 | 3.115 1.77 0. 63) 0.048 1.340 |7.0743 | «« 
15. Cold .. 0.50", 3.165 '1. 7610. 58) 0.044 | 1.800 |7. 055: 
Malle. f 16. Hot .. .. | .. 0.650. 15) 0.304 | 0.049 |— 
able + 17. Fair .. :. | :. (0.7110. 13! 0.302 | 0.052 
iron | 18. Cold :. 3. |!) (0.7110. 14) 6.400 0.058 | 
Cu. | Sn. | Zn.| 
19. 88.00 | 9.84. | 1.70} | 
Brrr fo. 88.00 | 9.84 1.70) 
(21. 88.00 9.84 1.70 | 


The malleable iron bars were cast from one ladle at 
three distinct temperatures, and were annealed together. 
Tn this instance every precaution was taken to insure 
identical conditions—other than casting temperature— 
and it was chiefly desired to ascertain whether the drastic 
ore annealing would remove any adverse influence due to 
high or low casting temperature. The gun-metal bars 
were all cast from one crucible under normal foundry con- 
ditions, but at temperatures selected to give abnormal 
results. For both the malleable iron and gun-metal 
bars the author is indebted to the courtesy of Messrs. 
Duncan, Sheep, and M‘Onie, of Greenock, and he 
would specially acknowledge their interest in the 





| 


| 
| 





| matter, and the cheerful manner in which the bars were 
urnii 3 

The analyses from 13 to 18 inclusive are by Mr. 
J. H. G. Monypenny, second year student in the Metal- 
——— Department of University College, to whom the 
| aut or would offer his best thanks for the careful and 
| accurate manner in which each estimation was made. 

MECHANICAL. 

The six malleable iron test-bars were cast in the form 
of test-pieces ; all other tensile test-pieces were turned 
| down from 1-in. round bars. A standard size was.em- 
| mover a eee 2 in. parallel by 0.564 in. in 
| diameter. The bending pieces were 10 in. long by ? in. 
|in diameter, All results included in Tablé V., with the 
exception of Nos. 19, 20, and 21, represent the mean of 

two \ 
FRACTURES. 

The fractures of the high-temperature’ tensile test- 

pieces are generally ‘“‘dry” and “open,” and with the 


es 





Transverse.’ . Longitudinal. 
Fie. 6.—Oblique illumination ; magnification, 28 diameters. 
Etched with HCl and KCI 03. 





Fig. 9,—Red brass, No. 9; m 
Etched with HCl and KCl 03. 


ification, 184 diameters, 


| exception of the malleable and cast irons many incipient 
| cracks were developed along the test-pieces. 
A characteristic feature of the fair casting heat frac- 
| tures is the ‘‘close” and uniform texture of the break, 
Apart from the actual fracture, comparatively few cracks 
| are developed, and the bars exhibit in all cases well- 
| refined ‘‘ flow” lines. 
The low-temperature bars at first appear to present ani 
open” appearance. In reality the fractures are dis- 
tinctly crystalline, not necessari y large, but well deve- 
loped. Some of the fractures showed segregation; in 
others an apparent segregration proved to be oxidation 
films. Generally the low-temperature bars, in place of 
the many incipient cracks of the high-temperature ones, 
developed several distinct cracks; in fact, in one bar 
fracture was complete in two places. 


A. CONSIDERATION OF THE MECHANICAL RESULTS. 

In all the alloys the tenacity, extensibility, and con- 
traction of area increase as the metal cools down from 
the high temperature to the fair casting heat, further 
cooling resulting in a distinct fall in mechanical pro- 
perties. The gun-metal and Muntz-metal alloys cast at 
the lower temperature are mechanically superior to the 
high-temperature alloys of the same series. The yellow 
and red brass alloys cast at the low temperature are 
mechanically inferior to the high-temperature ones. The 
cast iron distinctly shows the influence of casting tem- 
perature, though not in the marked manner characteristic 
of the copper alloys.’ With the malleable iron it is 
evident that the severe annealing has not removed the 
influence exerted by initial casting temperature. _ ‘ 

The gun-metal alloys (Nos. 1, 2, and 3) lend. particular 








ENGINEERING. 








[Aue. 14, 1903. 


























234 
T gow, and consists of a set of high-pressure compound 
ABLE V. ___ | engines, having cylinders 174 in. and 37 in. in diameter by 
Ie ee Sp ty etty aN ee l “ih oT ee are 27 in. stroke, and a large single return-tube boiler work- 
Casting Tem-' Elastic | Maximum — pytensio | Contraction : , ing at 120 lb. pressure. 
Alloy No. perature, Limit, Tons Stress in Tons Cent ww x | of Area per | Bending Angle in Degrees. s 
| Deg. Cent. . per Sq. Inch | per 8q. Inch, : "| Cent The third section of the dock built by the age 
a | Schiffsbau-Gesellschaft for H. C. Stiilcken n, Ham- 
~ | an | p ‘ % rh. > ry * * 
Gun- f : ae o— ane Ae one ~ See ee satteet burg, arrived in Hamburg on the 5th inst., at 3 a.m., after 
metal | 3 | 965 8.984 11.018 5.0 6.36 | 40 deg. cracked. having made a quick passage through the Kaiser Wilhelm 
Yellow {, 4 1182 4.432 | 11.484 37.75 | 31.405 | Parallel over } in. radius.* Canal. The dock left lec may Sey tow on the 3rd_inst. 
brass 5 1020 3.974 | 12.713 43.00 | 35.66 Ditto at about 4 a.m., and completed the whole voyage in about 
\' 6 | $50 4.150 | 7.447 15.00 15.25 Ditto. 48 hours. Two similar sections have already been de- 
7 | 1308 4.284 | 6.855 13.25 12.65 Parallel over jin. radius ; badly cracked. | ;- T : deli h he follow: 
f me eae | “ livered. he last section delivered has the followin 
Red brass 8 | 1073 4.263 12.649 26.00 30.285 ” 3 then hammered flat. di . soos iananilila Il, 175 ft. 64 in.; breadt 
\ 9 | 1058 4.376 | 5.670 5.5 6.64 105 deg. ; cracked. imensions :— Length over a . 6b in.; c 
Muntz { 2° 1038 8753 | 12.454 6.0 10.60 80 ,, broken, over all, 80 ft. 64 in.; height of pontoons, 9 ft. 103 in.; 
nore {] 11 | 973 9.637 18.889 15.0 16.10 180 ,, ‘unbroken, height of side walls, 24 ft. 6 in. The three sections 
\ 12 943 9.526 16.287 9.5 14.81 | 180 ,, broken. together have a lifting capacity of 5500 tons, but are so 
ae ie Hot “ 12.271 . arranged that, if it is desired, each section may be worked 
Cast iron 14 Fair Zs 13.104 : Fe separatel 
\ 15 Cold : 11.004 | : mi sails tiiain cial: tala parately. 
. 16 Hot 17.41 24.335 1.75 > | Both pieces broke in shoulder. uc- : nee % . 
Melleable!/ 37 | = Fair 16.16 26.937 5.75 10.16 | tion of area at point of fracture not| ‘The s.s. Enid, built in the Ayr yard of the Ailsa Ship- 
iron 18 Cold 122 | 24.02 | 3.50 6.24 | _ estimated. building ere 4 Limited, of Troon and Ayr, went_up 
Gun- | = =f ne} | Be ren 4 Broke in shoulder. the Firth of Clyde on her trial trip on the 5t _ amg 
metal }/| eo $ o : vessel proceeded to the measured mile at Skelmorlie 
\ 21 7.362 | 9.502 2.00 2.86 | Broke in shoulder. where ‘she attained s mean & 1 of 10.3 knots. This 








emphasis to the practical importance of this question of 
initial temperature. The usual specification of 14 tons 
per square inch, and 7} per cent. extension on 2 in., is 
easily. met by No. 2; but No. 1 (Fig. 2), cast only two 
minutes before, and No. 3 (Fig. 3), cast two minutes later 
than No. 2, are decidedly below the requirements of. this 
specification, and would meet with rejection. It must be 
remembered that every condition, other than casting tem- 
perature, was absolutely identical, and the analyses of 
the cold bars agree exactly. 

Possibly the most distinct influence of casting tempe- 
rature shown on Table V. is that of the red brass. This 
alloy, in the form of brazing metal, is largely used, and 
these results offer features of interest to the marine engi- 
neer. The tensile tests of these brasses are noteworthy, 
but the bendings are even more so. No. 7 bent through 
an angle of 180 deg. over a }-in. radius, but in so doin 
was cracked. No. 8, after bending parallel, was flatten 
under the hammer without showing a flaw. No. 9, in 
bending to an angle of 105 deg., whilst unbroken, was 
distinctly cracked. 

MIcROSCOPICAL. 

The microstructure of copper alloys has been studied 
by many workers, and Messrs. Stead, Behrens, Charpy, 
Guillemin and others have published researches throw- 
ing much light on the structural arrangement of these 
alloys. 

In the present investigation a thorough microscopical 
examination was undertaken in order to determine 
whether the influence of casting temperature on the 
mechanical properties could be explained by the influence 
of casting temperature on structure. It is interesting to 
note that Mr. Guillemin has stated that a microscopical 
examination of a bronze will reveal whether it has been 
cast too hot or too cold. (The author is not familiar with 
Mr. Guillemin’s proof of this statement.) Mr. Charpy,* 
in a very complete investigation of the copper-zinc 
alloys, states :—‘*. . . The size of the crystals vary with 
the speed of solidification, and the slower the solidifica- 
tion the more the crystals are developed. . . . General] 
the size of the — is increased by casting at a hig 
temperature, and in warm moulds or in cooling slowly. 
. . . On pouring at a low temperature in metallic cma 
so as to assure rapid cooling, a fine crystallisation will 
result. As the conditions of pouring modify equally the 
mechanical properties corresponding to a given compo- 
sition, one can form an idea of the properties of a cast 
metal from the size of the grain, as has been recently 
indicated by Sauveur in the case of steel... For a 
determined alloy in the cast condition the resistance is 
so much greater as the grain is more fine.” That varying 
casting temperatures have a decisive effect on structure 
has _ been already shown in the four drawings reproduced 
in Fig. 1 (page 232), but to the author the question of 
crystalline cohesion is of far greater moment than that 
of fineness of grain. A point worthy of notice in the case 
of the yellow brass alloy, which was the most ductile of 
the series, is that the crystallisation was the largest of the 
series, and that the crystals of the “high,” ‘‘fair,” and 
**low” casting heats are fairly uniform as far as size is 
concerned, The enormous fall in mechanical properties 
of yellow brass No. 6 is in all probability due to a lessen- 
ing of the force of cohesion between the crystals them- 
selves—a fact upon which microscopical examination 
throws little light. Professor Arnold} has stated that 
the mechanical properties of a pure metal are chiefly de- 
termined by the cohesive force acting between the crystals; 
and he has also shown that in the case of metals contain- 
ing traces of certain impurities, the crystals may be per- 
fectly ductile, whilst the mass of the alloy is brittle. 
This question of crystalline cohesicn has been introduced, 
for —— no direct results can be offered, it is, neverthe- 
less, highly probable that the initial casting temperature 
of a metal or alloy has some effect on the cohesion acting 
between the facets of the crystals. The direct results 
obtained from the microscopical examination are briefly 
summarised in the following, and where necessary illus- 
trated by reproductions of pintomiatégenphn. 


* “ Recherches sur les Alliages de Cuivre et de Zinc,” 
Société d Encouragement pour U Industrie Nationale, 1896, 
pages 178, 564, 925. 

+ J. O. Arnold and J. Jefferson, ‘‘ Influence of Small 
Quantities of Impurities on Gold and Copper,” Enar- 
NEERING, February 7, 1896. 





* Afterwards hammered flat ; 4, developed slight crack ; 5, no flaw; 6, distinct crack. 


Taking the whole of the sections examined, it is 
evident that the lower casting temperatures favour a 
sharper, that is, a more pronounced, ty pe of crystallisation, 
than do the higher temperatures. Apart from a distinct 


defined, and apparently form routes along which fracture 
readily travels. The fair casting temperatures appear to 
favour a type of crystallisation which, whilst distinct, 
is at. the same time marked by the manner in which the 
crystals are interlocked, and the crystal junctions are 
not neurly so distinct. The high temperatures generally 
«pe to favour a large though not well-developed type 
of crystallisation; the structures may, for want of a 
better term, be described as ‘‘ loose.” 

Figs. 2 and 3 represent the structures obtained from the 
gun-metal alloy, where the ‘‘loose” and the distinct 
types of crystallisation are shown. 

Figs. 4, 5, and 6 reproduce the structures of the red 
brass alloys. In Fig. 4, through both the transverse 
and longitudinal sections, the copper-zinc compound 
(Cu,Zn) shows as an irregular etching. In Fig. 5, which 
is that of the fair cusliny beet, the compound occurs as an 
evenly distributed network which is practically con- 
tinuous through the section. In Fig. 6, that of the low- 
temperature casting, the continuity of the compound is 
destroyed, the irregular network of the preveding section 
giving place in some fields to more or less parallel lines. 
These drawings have been prepared from sections 
obliquely illuminated ; under direct illumination the dark 
etching is a “‘brass yellow” colour, leading to the supposi- 
tion that the compound in all probability is that corre- 
sponding to the formula (Cuszn), 

Figs. 7, 8, and 9 are reproduced from drawings of 
the red brasses' under higher magnification. Fig. 7 is 
the structure of the high-temperature casting, repre- 
senting a tenacity of 6.8 tons per square inch, and an 
extension of 13.25 per cent. on 2in. Fig. 8, poured at a 
temperature 235 deg. Cent. below that of ig. 7, repre- 
sents a tenacity of 12.6 tons per square inch, and an 
extension of 26 per cent. on 2in. In other words, a fall 
in temperature of 235 deg. Cent. almost doubles the 
tensile strength and extensibility, and more than doubles 
the contraction of area percent. A noteworthy feature is 
that a very slight further fall in temperature gives a 
structure similar to that shown in Fig. 9, and which is 
equivalent to a tenacity of 5.6 tons per square inch and 
an extension of only 54 per cent. on 2in. A comparison 
of these structures with their corresponding mechanical 
—- is of exceptional interest, and sheds muc 
ight on the higher tensile results yielded by the red 
brass alloy poured at the fair casting heat. With this 
alloy, Fig. 8, quite apart from the cohesion existing 
between the compound and the matrix in which it is 
held, it is evident that the interlocking arrangement, 
characteristic of the fair casting heat, is a powerful factor 
in increasing both tenacity and extensibility. The 
arrangement of the compound in both Figs. 7 and 9 is 
such that, no matter how tenacious or ductile the com- 
pound may be, it cannot materially strengthen the matrix. 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

On the 4th inst. the launch of the first. of four steamers 
under construction for the Chinesische Kiistenfahrt 
Gesellschaft, of Hamburg, took place at the new yard 
of the Flensburger Schiffsbau-Gesellschaft. The vessel 
was christened Helene Menzell, her dimensions being as 
follow :—Length over all, 256 ft.; breadth over all, 35 ft. 
4 in.; depth, moulded, 17 ft. 6 in.; carrying capacity, 
2150 tons. 


On Tuesday, the 4th inst., the new steamer Lagan, 
which has been built by the Dublin Dockyard Company, 
to the order of Messrs. MacPherson and id, coal mer- 
chants, of Belfast, proceeded on her trial trip on the Firth 
of Clyde ina fully loaded condition. The speed trial took 
place on the measured mile at Skelmorlie, and in spite of 
ex ingly boisterous weather a mean 5) of 9.75 
knots was obtained, whilst the engines worked through- 
out with the utmost smoothness. The Lagan is of the 
following dimensions :—Length between perpendiculars, 
148 ft. ; breadth, 24 ft. 3 in. ; depth, 12 ft. 3 in. ; and she 





has a dead-weight “pty of 446 tons. The machinery 
has been supplied by Messrs. Muir and Houston, of Glas- 


crystallisation, the crystal junctions are very sharply |, 





result was considered highly satisfactory. Thereafter a 
cruise was made along the Cowal shore, and for some dis- 
tance up Loch Long. The vessel has been built to the 
order of Mr. Ernest Neele, and will be engaged in the 
slate trade. The engines have been built by Messrs. Ross 
and Duncan, of Govan, Glasgow. 


The s.s. City of Leeds, now being completed by Earle’s 
Shipbuilding and Engineering Company, Limited, for the 
Great Central Railway, was taken for her official trial ‘on 
the 5th instant. The vessel was completely finished and 
equipped, and had her full load on board, and on the 
measured mile course at Withernsea attained a mean 
speed of 144 knots, being one-third of a knot in excess 
of the contract requirements. The engines worked 
smoothly and without the slightest hitch through- 
out the whole of the trials, and the boilers, which were 
worked under the Howden system of forced draught, gave 
—- steam. The City of Leeds is built for passenger 
and cargo trade between Grimsby and the Continent. 
Her dimensions are 256 ft. 6in. by 34 ft. 4in. by 18 ft. Gin. 
moulded. The machinery has been constructed by Messrs. 
Earle, and is of the triple-compound type, supplied with 
steam by two large single-ended boilers working at 180 lb. 
pressure, and fitted with Howden’s system of forced 
draught. 


The s.s. Camberwell was launched on Thursday, the 
6th inst, by. Messrs. Joseph L. Thompson and Sons, 
Limited, of the North Sands Shipbuilding Yard, Sunder- 
land. She has been constructed to the order of the 
Tyzack and Branfoot Steam Shipping Company, Limited, 
of Sunderland. The principal dimensions are :—Length 
between perpendiculars, 368 ft.; breadth, extreme, 
49 ft. 6 in. ; and depth, moulded, 29 ft. 64in. The. en- 
ser and boilers have been constructed by Messrs. John 

ickinson and Sons, Limited, of Sunderland, the dia- 
meters of the cylinders being 26 in., 44 in., and 72 in., by 
48-in. stroke, and there are three large boilers working at 
180 lb. pressure. 








On Monday, the 10th inst., Messrs. Craig, Taylor, and 
Co. launched from their et yard, Thornaby-on- 
Tees, a steel screw steamer named the Kilsyth, of the 
following dimensions :—316 ft. by 44 ft. by 22 ft. 6 in., 
moulded. The propelling machinery has been constructed 
by the North-Eastern Marine Engineering Company, 
Limited, Wallsend, the cylinders being 22 in., 36 in., and 
58 in. in diameter by 39 in. stroke, with two large steel 
boilers bape at 160 lb. pressure. The vessel has been 
built for the Kilsyth Shipping Company, Limited. 








FRENCH METALLURGICAL INDUSTRY.—The production 
of pig in the French Longwy and Nancy districts in the 
second quarter of this year was 504,810 tons. The 
Longwy district contributed 245,700 tons to this total, 
and the Nancy district 259,110 tons. 


Locomotives ON Raitways.—The number of locomo- 
tives owned by the twenty-two principal English, Welsh, 
and Irish railways in the first half of this year compared 
as follows with the corresponding number owned in the 
second half of 1902 :— 


a June 30, Dec. 31, 
Company. 1903. 1902, 
Belfast and Northern Counties. . 73 73 
Central London... us bs 30 80 
City and South London .. 52 52 
Great Central ‘<5 es 954 954 
Great Eastern 1085 1085 
Great Northern... ay, 1279 1279 
Great Northern (Ireland) 151 151 
Great Southern and Western 273 267 
Great Western = oe 2158 2107 
Lancashire and Yorkshire 1377 1363 
London-Brighton .. 535 535 
London-Tilbury .. =a - 62 62 
London-North-Western .. ne £545 2530 
London-South-Western .. 736 734 
Metropolitan ° 89 8? 
Metropolitan-District 54 54 
Midland - si os 2787 2782 
Midland Great Western .. 131 331 
North-Eastern ns m 2142 2142 
North Staffordshire is $s 163 163 
South-Eastern and Chatham .. 738 734 
Taff Vale .. 198 198 


It will be seen that the total number of engines upon 
the twenty-two systems at the close of June this year was 
17,612, as compared with 17,515 at the close of December, 
1902. 
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** ENGINEERING ” ILLUSTRATED PATENT 
REC r 
ComPILEeD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888, 
TH ° ; : 


Where inventions are communicated from abroad, the Names, 


&c., of the Communicators are given in italics. 
— of Specifications may be obtained at the Patent Office Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the opt of a Complete 
Specijication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is yiven. 

Any person may, at any time within two months from the date oy 
the advertisement of the ance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of ‘a 
Patent on any of the grounds mentioned in the Acts, 





ELECTRICAL APPARATUS. 


11,765. C. W. Crawley and A. P. Trotter, London. 
Electrical Temperature Indicator. [3 Figs.) May 23, 
1902.—Telethermometric apparatus according to this invention 
comprises at the indicating point a resistance frame formed of 
coils having different temperature coefficients, a shunt circuit 
from one of the said coils of lower resistance and higher tempe- 
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rature coefficient, and a galvanometer calibrated in terms of 
temperature ; and at the point whose temperature is to be deter- 
mined a bridge connected in the said shunt circuit and to the 
galvanometer. Current may be derived from the lighting mains, 
and means are provided to check the accuracy of the instrument 
under possible irregularities of potential. (Accepted June 4, 1903.) 


13,739. H. H. Lake, London. (The General Electric 
Company, Schenectady, N.Y., U.S.A.) Insulating Material. 
(3 Figs.] June 17, 1902.—In this specification is claimed: ‘‘ An 
insulating material composed of thin sheets or flakes of glass 
cemented together, substantially, as described.” The glass may 
be blown into bulbs of excessive thinness, which are then shat- 
tered into a gauze tray, which, when sufficiently full of glass, is 
immersed in liquefied flexible waterproof insulating substance, and 
withdrawn, the cake of compound insulating material thus formed 
being taken out from the tray and, if desired, submitted to 
pressure. (Accepted June 10, 1903.) 


5374. C. A. Parsons, Newcastle-on-Tyne. Dynamc- 
Electric Machinery. [5 Figs.] March 4, 1902.—The inventor 
states that he has found that the density of the magnetic flux 
in the neighbourhood of a conductor carrying a current depends 
on the reluctance of the path of magnetic lines -of force, and 
therefore on the perimeter of the transverse section of the con- 
ductor when no iron is present. In order, therefore, that 








sparking on commutators may be reduced, the inventor winds 
the armatures with conductors of perimeter great in proportion | 
to their sectional area, and such conducters, in order to minimise | 
eddy currents, are preferably subdivided, and, it may be, the strips 
thereof spirally laid. The conductors may be flat in shape, and 
disposed upon the armature so as to underlap and overlap their | 
neighbours. (Accepted June 10, 1903.) 


12,182. O. Imray, London. (Austrian Gas Light and | 
Electricity ‘Company, Vienna.) Osmium Lamps. May 28, 
1902.—According to this invention and in order that the bulbs of 





incandescence lamps containing filaments of osmium having com- | 


bined carbon present as an impurity may not be blackened, the | 


filaments are incandesced in an atmosphere containing oxygen, 
rhesamanin. while in the lamp bulb and previous to’ its sealing. 
zamps according to the invention may merely be left with a suffi- 
ciency of air in the bulb to oxidise the carbon, and can be issued 
and used in this condition ; in this case, however, it is essential 
that the amount ofair left in the bulb should be carefully deter- 
mined so that it is not in excess of the quantity necessary to 
,oxidise the carbon, or it will corrode the filament at its cooler 
‘portions when lit.. (Accepted June 4, 1903.) r 
inant, Lon- 
Fig.) July 18, 
hi and 


16,048. H. Leitner, Woking, and R. N. 
“ 0-Eloctric Machin 





don. Dynam Cc ery. [1 

/1902.—This invention relates to dy: lectric 

‘their circuits, arranged for constant potential at varying speeds, 
} to the axle of the current 


jand in which a small dynamo coupl 


) generator serves to develop an ter to the 
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rator, and increasing with increase of speed, so as to weaken the 
field in’ proportion as speed increases, in order to render the 
potential of the current generator nearly uniform. Finding such 
devices insufficient to prevent increase of potential of the current 
generator, the inventors also pass the main current thereof 
through a counter-winding on the field magnet. The invention 
is suitable for use on current-generating systems used for charging 
storage batteries. (Accepted June 10, 1903.) 


ie, 0.2. lot, Metabo, ond A Mat 


Lodg 

head, Shortlands. 

{11 Figs.) May 2, 1902.—In this specification, limi in the 
title to syntonic space telegraphy, is claimed :—‘‘ In systems 
of Hertzian wave telegraphy, the use of an aut tic t itter, 
substantially as described.” The ap tus may be arranged in 
accordance with the description in British Patent Specification 
No. 11,575, of 1897. In series with each of the capacity areas 
(air, wire, and earth) is a capacity, and the syntonising coil is 
placed between the capacities. The transmitter used is preferably 
automatic, and may have worked in connection with it an electro- 
mechanical breaker for the spark coil. An electro-magnetic 
breaker adjustable as to its rate of working is described. When 
duplex working is desired, two receiving sky wires are used, one 
behind the other, half a wave length apart, and the transmitting 
conductor of the same station is placed at right angles to the 
plane of the receiving sky wires, and at an equal distance from 
them if they are of equal length. In such case one of the receiv- 
ing masts is made adjustable, so as to give zero effect from the 
home sender, conveniently being arranged so that it may be tilted 
till the coherer fails to respond except to the distant signals. 
(Accepted June 10, 1903.) ‘ 


14,667. E.Schattner, London. Electricity Meters. 
(2 Figs.] July 1, 1902.—In this specification is claimed :—‘‘ An 
electricity meter of the mercury-depositing type so constructed 
that when a predetermined quantity of mercury has been 
deposited in one direction, the circuit through the mercury 
is automatically reversed, and the number of reversals suitably 
registered, substantially as described.” In one arrangement 
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according to the invention the electrolysing vessel is an 
almost complete annulus in shape, and has mercury in its ends 
and electrolyte between, and is adapted, as the mercury changes 
its position from one end to the other under electrolytic action, 
to periodically actuate a recording device and to reverse the direc- 
tion of the electrolysing current. The meter is adapted for pre- 
payment use. (Accepted June 10, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


11,772. J. H. Comings, Leytonstone. Automatic 
~ ic Lantern. [6 Figs.] May 23, 1902.—In this specification, 
the title of which is ‘‘ An Improved ——_ for Operating and 
Changing Illuminated Devices,’ is claimed :—‘* A reciprocating 
motor operated by gas pressure, comprising a collapsiblg chamber, 


hg tive force 
‘potential in the circuit of the field magnet of the current gene- 





rising ~ pressure and diverting the operating pressure into a 
res y means of tappet valves, the up-and-down stroke being 
effected by alternate expansion and contraction substantially as 
herein described with reference to the appended drawings.” In. 
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the described-apparatus there is an incandescence gas burner 
lighting a magic lantern for projecting advertising views, and gas 
passing to the burner works a small motor having expanding bags, 
and moves a view wheel, and so periodically changes the view to 
be projected. (Accepted June 4, 1908.) 


6697. A. Silbermann, Berlin. Acetylene Burners. 
(2 Figs.) March 23, Ls iw sang to this invention, and in 
order that the copper of acetylene incandescence-burner tubes 
may not become attacked by the acetylene, and that carbon may 
not be deposited in the burner head, the flame is insulated from 
the burner tube by a refractory heat-insulating substance, con- 
veniently steatite. (Accepted June 4, 1903.) 


12,552. T. Settle and W. A. Padfield, Exeter. Gas 
Manufacture. (4 Figs.) June 2, 1902.—According to this 
invention small coal is fed gradually into the upper. part of a sub- 
stantially upright retort conveniently by means of a locked cham- 
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ber, and the retort is nearly emptied periodically from its bottom. 
By this means cheap fuel may be u: and a large production of 
rich gas secured, because no part of the made gas is filtered 
through incandescent matter. (Accepted June 4, 1903.) 


16,773. J. and G. Keith, London. Gas Burners. 
[4 Figs.]—July 29, 1902.—In order to ensure that a gas burner, 
as used for incandescence lighting, may with certainty be lit by a 
pilot or by-pass flame normally very small, according to this in- 
vention the by-pass burner is momentarily supplied with an 
increased quantity of gas when the burner tap is turned on. A ta 
described and illustrated has three ports and is adapted to supply 
a very small flame when the main burner is alight, a flame some- 
what larger when the main burner is out, and a horizontal flash 
long enough to kindle the main burner from a distance of some 
inches when the gas supply is turned on to the main burner. (Ac- 
cepted June 10, 1903.) 


GUNS AND EXPLOSIVES. 
20,115. A. ———— London. (The Krupp Company, 


Essen, Germany.) Gun Sights. [3 Figs.) September 15, 
1902.—This invention relates particularly to ship and coast gun 
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attachments in which several slides or slide-bars are used for 
making corrections in the traverse. In such an attachment 
there may be a backsight slide, a second slide carrying a scale for 
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correction in traverse for movement of the target, andat the head 
a scale for correction in traverse for drift. Heretofore the back- 
sight slide has slid upon the other, and this in turn in the attach- 
ment head, adjustment of the two slides being made by separate 
screws. According to this invention, and in order that adjust- 
ments may, when desired, made simultaneously, devices are 

rovided for coupling the second slide either to the first or to the 
ey of the attachment, and these may be so geared that when 
one coupling is disconnected the other is thrown in. (Accepted 
June 4, 1903.) 


6096. J. ¥. Johnson, London. (The Ordnance Improve- 
ment Company, New York City, U.S.A.) Gas-Check Pads. 
{6 Figs] March 16, 1903.--De Bange gas-checks, such as are 
seated upon the forward ends of gun breech-blocks, in order to 
prevent the envelopes from becoming readily destroyed on leakage 
of gas, are according to this invention made with a metal network 
envelope. A composition for the body of such a pad, and which 
it is claimed is but little affected by variations of temperature or 
by action of the explosion gases, according to this invention com- 
mo asbestos, grease, glycerine, and starch, with or without 
inseed oi] for an outer covering. To make the composition, four 
volumes of glycerine may be mixed with one volume of starch 
and cooked until stiff, after which is added two volumes of grease, 
the resultant after several days mez! mixed with about three 
times its mass of asbestos. (Accepted June 15, 1903.) 

10,168. J. T. Br: and. E. L. eaeyaem. Chicago, 

1, U. 4 wignte. {4 8.) May 5, 108" 
—-This invention provides for rifles and the like a double or bi- 
focal image magnifying lens sight. It is described in refer- 
ence to a rifle provided with the ordinary fore-sight and a peep- 
hole back-sight. Anywhere between the er the 
back-sight (but in correct distance relation to the back-sight) is 


Fig.7. \ 
Fig.2. 
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a double convex lens. The back-sight contains the upper half of 
a double concave lens. Sighting is performed by first viewing the 
fore-sight and target through the back-sight, and under the edge 
of the back-sight lens, the fore-sight a magnified, and the 
target more or less obscure, then shifting the eye up until the 
target is seen distinctly and magnified. The under part of the 
back-sight may contain a half-iens to rectify faults of sight of the 
rifleman’s eye, if any. (Accepted June 17, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 











12,778. H.H. Lake, London. (A. Froment, Traversella, 
Italy.) Concentrating Ores. June 4, 1902.—This invention 
provides a process of separating substances, as for the concen- 
tration of ores, and in it, as in some other such processes, oil is 
agitated with the crushed crude ore and water, so that the desired 
concentrate may be carried to the surface of the water by the oil. 
In the process according to this invention gas ——— nascent) 
is liberated in the mixed mass and assists the oil and attached con- 
centrate to rise. The invention has, it is stated, been success- 
fully applied to an otherwise unconcentratable ore carrying 15 per 
cent. | copper sulphide, which was by means thereof wholly 
separated from the gangue, which comprised iron pyrite and iron 
carbonate, dolomite, and calcite ; and was also used for obtain- 
ing metal from ore carrying only 10 per cent. of lead. (Accepted 
June 10, 1903) 

15,727. J. Gayley, Pittsburg, Pa., U.S.A. Blast- 
Furnace Wor . (3 Figs.) July 15, 1902.—The title of this 
specification is “‘ Improvements in Extracting Moisture from Air,” 
but according to the claim the invention consists in a certain 
method of drying air ‘‘for blast-furnace use.” The method of 
drying the air claimed for the pu specified ‘“ consists 
in precipitating the greater portion of the moisture therefrom by 
refrigerating the air to zero Centigrade, and then eliminating, or 
substantially eliminating, the remainder of the moisture from 
said air by bringing the cold air into contact with fluid or other 
material having an affinity for water.” (Accepted June 10, 1908.) 


PUMPS. 


16,577. J. A. Hart, Blackburn, Lancs. Air-Fans. 
{1 Fig.) July 25, 1902.—In order to prevent unequal wear, 
usually greater at the ends, over the long shaft and bearing of a 
centrifugal or other air-fan, according to this invention ‘‘ swivel 
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bearings mounted in a tube or the oe ool are used. The 
invention is claimed ‘‘for centrifugal fans or air-propellers.” 
In a described arrangement there are two swivel bearings within 
a supporting tube. (Accepted June 10, 1908.) 





STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,164. C. E. and C. H. Scott, London. Locomo- 
tives. [2 Figs.) May 28, 1902.—According to this invention, 
and in order to simplify the design of four-cylinder locomotives 
and reduce the cost of repairs, two steam cylinders are controlled 
by valves within a single chest common to both. The ports of one 
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cylinder open into the ends of the valve chest, and those of the 
other cylinder into the middle of it. The valves are fixed on a 
spindle common to both, or there is a hollow or tubular valve 
having four heads and perforated between the middle two of 
these. (Accepted June 4, 1903.) 


2402. J. F. A. Bruun, 


Co; en, Denmark. 
U Exhaust Steam. (3 Figs.] January 31, 1903.— 


According to this invention all of the exhaust steam or of the |! 
steam from one of the cylinders of an engine is superheated, and |! 
part of the steam so heated is passed through a feed-water heater | 


to a condenser. 
steam ” is limited in its scope to when the condenser is of the 
injector type, and to cases in which the steam ‘‘ passes the super- 
heater at a very small and constant speed.” In the superheater 
the sectional area of the steam may increase in proportion 
to the heating of the steam. The entrances to the tubesof the 
superheater may be constricted and the said tubes may have 
spiral steam-ways. The inventor states that his invention is for 
“utilising the latent heat contained in the exhaust steam.” 
(Accepted June 10, 1903.) 


16,157. T. Parker, Wolverhampton. Steam- 
Turbines. [7 Figs.) July 21, 1902.—In this specification is 
claimed :—‘‘A steam or other turbine having its vanes or blades 
formed integral with a disc or discs, substantially as described.” 
There may be either one or two sets of vanes or blades; and if 
two sets, these are coaxial and adapted to run the turbine in re- 
verse directions. The vanes may be machined out ina plurality of 
discs face to face, or may be cored out in such discs or in a single 





/ _“es1) 
disc, or they may be formed first separately and held within 
cores pl in a mould in which a disc is cast so as to be- |} 


come integral with them. There is also claimed :—“A steam 
or other turbine having two sets of vanes or blades formed in a 
disc or twoor more discs, of which one set is for running the 


turbine in one direction of rotation, and of which the second set is |! 


for running the turbine in the other direction of rotation, and is 
nearer to the axis of rotation than the other set, substantially as 
described.” (Accepted June 10, 1903.) 
TEXTILE MACHINERY. 
Stock: Chester. Spin- 


Cc. E. Wilkinson, port, 
[5 Figs.] March 27, 1902.—In order that there may be | 


less et de. of thread in spinning from ‘‘ch 





bobbin, containing a number of rovings, according to this inven- |; 


OS 


ENO LLY IMT la § 








SsotaSuivasinsats seooseesseeeor el 


A 

















Ty 


tion the thread is wound in the condensing carding engine in 
“cheeses” upon short flangeless tubes placed one against another 
on the ordinary wooden bobbins. Spools to receive such ‘‘ cheeses” 
are made each with a flange below a spindle, and these are borne 


The claim for the ‘‘ method of utilising exhaust |; 


in the creel of the spinning machine, so that they are in an 
inclined position, the thread passing over the flange. (Accepted, 
June 4, 1903.) 

15,082. A. Heaton, Avercones, Yorks. Condenser 
Bobbins. {2 Figs.) July 7, 1902.—This invention provides 
means for and a method of securing the flanges or discs of con- 
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denser bobbins or the like. n the hoop pass through 


Wings wu 
slots around the centre of the disc and are then hammered down 
inwardly, and preferably covered by a washer hammered down the 
shoulder of the central stud. (Accepted June 10, 1903.) 


VEHICLES. 


; 15,524. E,W. M. Hughes, London. Wheels. [2 Figs.] 
‘July 11, 1902.—A strong wheel for vehicles and suitable for use 
with anti-friction bearings and for being made with interchange- 
‘able parts, according to this invention comprises screw-ended. 
‘metal spokes taking at their outer ends into a rim or tyre that 
‘may comprise a segmental wooden annulus, and at their inner. 
_ends into tapped holes at the junction between the two parts. of a 
‘divided hub clamped between the shoulder of a bush and a washer 
and nut thereon. Ferrulesupon the spokes and surrounding the 
outer ends of the inner screw threads take into radial slots con- 
‘centric with the screwed sockets of the two halves of the hub 
‘which are thereby kept together when the wheel is being assembled. 
(Accepted June 10, 1903.) 


MISCELLANEOUS. 
16,438. The Calico Printers’ Association, Limited, 
jand J. Nu Manchester. Prin Fabrics. 
July 24, 1902.—According to this invention a printed pattern is 


, produced y oy a textile fabric by first embossing the fabric, then 
‘colouring the embossed portions by means of rollers or the like, 
and then fixing the colour or finishing the fabric in such a es 
as to cause the embossed or relief portion to become flattened. 
(Accepted June 10, 1903.) 

12, G, Forbes, London. Telescopes. [11 Figs. 
May 31, 1902.—The object of this invention is to obtain ‘‘ without 
loss of light” an erect image in a telescope by means of a prism 
instead of an eye-piece. In instruments according thereto the 


observer looks downwards into the telescope instead of through it, 
and this modification, it is stated, renders it ‘‘ much more easy to 
hold the telescope steadily.” The ray is subjected to total internal 
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reflection from two surfaces of a prism which are inclined towards 
each other at a right angle and whose line of intersection is in- 
clined preferably at 45 deg. to the horizon. One of the remaining 
surfaces of the prism is vertical and another horizontal. e 
prism may he variously disposed in the optical combination, and 
means for focusing and for adjusting the distance apart of the 
eye-pieces when the instrument is a binocular are provided. 
(Accepted June 4, 1903.) 


12,329. L. Rottenburg and ate cron Cooper, and 
Co., Limited, Paisley. Measuring - Instruments. 
(10 Figs.) May 31, 1902.—This invention relates to instruments 
for measuring minute mechanical strain upon, or electrical heating 
of, a fine wire or other band. Suspended differentially by fine 
wire or other bands is a rolling cylinder, free from axial support 
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‘and carrying an indicating needle. In the case of a hot wire 
‘voltmeter there may be two ‘‘ hot” wires suspending the cylinder 
from its middle, and there may be two anchor wires taking on to 
the cylinder ends, which are of larger diameter than the middle. 
The cylinder need not be of ay cylindrical contour, but may be 
flattened or raised in parts for the purpose of permitting equalisa- 
tion or distortion of the indicator scale. (Accepted June 4, 1903.) 


14,188. W.J. Underwood, London. Marine Rocket 
Torches. (3 Figs.) June 23, 1902.—This invention icularly 
,applies to marine rocket torches in which there is calcium carbide 
‘and an acetylene burner in the head of a rocket, together with 
‘means for causing generation and ignition of acetylene when the 
rocket strikes the water. In order that sufficient eg gr may 
be obtained in such devices a ball or other plug is borne at the top 
of the rocket composition, and a little explosive is so disposed 
that when the composition is burned out the plug is blown down 
to the mouth of the rocket case, thus sealing it and preventing 
entrance of water thereto. (Accepted June 4, 1903.) 
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Tue German Coat Trapg.—The imports of coal into 
Germany in the first five months of this year were 
2,449,375 tons, as compared with 2,283,141 tons in the 
corresponding period of 1902. The exports of coal from 
Germany in the first five months of this year were 





6,913,262 tons, as compered with 5,925,080 tons in the 
corresponding period of 1902. 
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MACHINE FOR BORING, FACING, AND RECESSING MAGNET CASES. 
CONSTRUCTED BY MESSRS. WARD, HAGGAS, AND SMITH, ENGINEERS, KEIGHLEY, 


(For Description, see Page 246.) 























‘THE REFORM IN MATHEMATICAL 
EDUCATION. 


(From a CoRRESPONDENT. ) 
‘In the previous article* the writer described 
the general nature of the attempted reform in 
mathematical education, and endeavoured to convey 
to the reader some idea as to the extent to 
which the reformed’ méthods had been adopted. 
Reference was made to changes in.the syllabuses of 
instruction at Cambridge, at Oxford, and at the 
Board of Education. That the article, in so far as it 
referred to the nature of the mathematical educa- 
tion at all, was destructive rather than constructive 
was due to the lack of space for detailed treatment 
on the one hand, and on the other to the fear lest 
the real end in view—that is, a description of what 
had actually been done by way of reform—might 
be obscured. It is here proposed to deal more 
particularly with the actual and precise nature of 
the reforms advocated. This itself isno small task, 
and it will not be possible to domore than give a 
very general description of the reformed syllabus, 
taking each of its subjects in turn, with a view to 
illustrating the sort of information which candidates 
who had been taught under the new system might 
be expected to possess. In the earlier article the 
writer did his best to make it clear that in writing 
for an engineering journal the language, ideas, and 
methods of engineers would be used whenever pos- 
sible, -not because the new mathematical teaching 
is suitable only for engineers, but for the better 
understanding of the majority of those who read 
these words. The same principle holds good here. 

The report of the Committee appointed by the 
British Association (Glasgow meeting, 1901) to re- 
port on the teaching of mathematics was drawn up 
by Professor Forsyth, the Sadlerian Professor of 
Pure Mathematics at Cambridge, and there occurs 
in it the following passage :— 

“Tt is generally, if not universally, conceded 
that a proper training in mathematics is an im- 
portant part of a liberal education. The value of 
the training depends upon the comprehension of the 
aims of the mathematical subjects chosen, upon the 
grasp of the fundamental notions involved, and 
upon the attention paid to the logical sequence 
of the arguments. On the other hand it is 
freely claimed that in the training of students for 
technical aims, such as the profession of engineer- 
ing, a knowledge of results and a facility in using 
them are more important than familiarity with the 
mathematical processes by which the results are 
established with rigid precision. This divergence 
of-needs belongs, however, to a later stage in the 
training of students. In the earliest stages, when 
the elements of mathematics are being acquired, 
the processes adopted can be substantially the same 


-* Bee ENGINEERING, June 19, 1903, page 803. _ 

















for all students ; and many of the following recom- 
mendations are directed towards the improvement 
of those processes.” 

Regarded from our present standpoint, the views 
thus put forward are conservative rather than other- 
wise, and it is therefore the more noteworthy 
that the changes recommended by the committee 
are such as would introduce processes which could, 
to use the language of the report, substantially be 
adopted by ‘‘all students,” and not by technical 
students only. It is obvious, of course, that there 
is but little difficulty in framing a course of instruc- 
tion for those few who intend to devote their lives 
to mathematical studies. Indeed, in that. case it 
would be both simplest and best to present the 
subject in all its aspects to the young mathema- 
tician, and leave him to select those branches.in 
which his inclination would lead him to specialise. 
With the average student—with, in fact, 99 per 
cent. of all students—this plan can by no means 
be followed, and very generous pruning is neces- 
sary. The ordinary. student has not many years 
to spare for mathematics, and possibly does not 
bring to its study a great deal of ability, and 
it is therefore imperative that all the unessential 
parts of mathematical work should be avoided. 
There would be no need to teach him special 
methods which occur in not more than half-a-dozen 
problems, of which perhaps a couple will be met 
with in a long and busy lifetime. What he should 
learn is the general principle underlying such work, 
and he should know how to puzzle out difficult 
points for himself. It is then no great matter if 
certain of. such problems take him twice as long to 
solve as they need do—that in fact may prove 
somewhat of an advantage. 

It. is well to consider what are the general lines 
upon which reform should be attempted. That 
mathematics is a science is generally admitted, and 
that physics, chemistry, and biology are also 
sciences is undoubted. Then, it is strange that that 
aspect of the subject which is so essential and im- 
portant (besides being most interesting) in physics, 
chemistry, and biology—namely, the historical and 
literary side—should be invariably omitted in mathe- 
matics. All sciences are the better for being pre- 
sented by their more human sides, and mathematics 
would prove no exception. Asa simple illustration, 
what is more fascinating to a mathematical student 
of a few years’ standing than a historical study of 
mathematics? To become familiar with the lives 
of the great men, to know the age in which their 
work was done, how they themselves lived, what they 
discovered and what. they left undiscovered, and 
thus what yet awaits the scientific explorer—these 
are indeed matters by which a student’s attention 
may be caught and held. It seems reasonable to 
suppose that the lively horror with which the many 
regard mathematics would be extended in addition 





‘to all other sciences, at present ess formidable, 
were those others treated in the same lifeless 
fashion which is associated, alas, with most mathe- 
matical work. It may be objected that there 
would be found great difficulty in obtaining teachers 
who have this living interest in their work and the 
courage to enable them to strike out on original 
lines ; and, indeed, it is not fair to condemn our 
present teachers without first considering how 
great is the temptation to adopt what at the first 
glance appears to constitute a ‘‘ logical form of treat- 
ment” in methods and problems. As an illustra-' 
tion, which may, perhaps, appeal to engineers : 
what would be thought of a professor whose duty 
it was to lecture on the gas-engine to a youthful 
class of engineering students (who had for the most 
part never worked a gas-engine)' if he, being- en- 
amoured of ‘‘logical treatment;” started~ with’ 
Boyle’s ‘‘ Law of Gases,” and-then went on to the 
‘*Mechanical Equivalent of Heat and the Specific 
Heat of Gases,” thence to Dugald |Clerk’s and 
Grover’s experiments on gaseous explosions in 
cylinders with fixed pistons, coming finally to ex- 
plosions in cylinders with moving pistons, and so 
reach the gas-engine at about the close of the course 
of lectures? Instinctively one knows that the proper 
plan would be to begin on a gas-engine complete, 


‘show the actual engine at work, and then, when his 


students are familiar with its construction and 
mode of working, to pass on to the consideration 
of Dugald Clerk’s and Grover’s work, and, so far as 
necessary, to the question of specific heats and the 
mechanical equivalent of heat ; that is to say, he 
should employ the analytical method—the natural 
method of discovery—and leave ‘the synthetic 
process till a later date, or perhaps leave it out 
altogether. Without exception, a student should 
always be told the use and value of what he is 
about to learn before he begins to learn it; it will 
then be found that his interest will increase as the 
subject unfolds itself and is seen to be approach- 
ing the desired end—a state of mind which may 
perhaps appear unnatural and uncanny to the 
typical mathematical lecturer. In the study of 
mechanics, no illustrations are so useful and 
interesting to students as those derived from the 
motion of the heavenly bodies. There one has 
motion without the complication of frictional 
forces, and the simple equations of motion apply 
with exactitude, which they are far from doing with 
mundane things. ‘ Although celestial mechanics 
cannot always be brought into a purely mathe- 
matical syllabus, yet, provided numerical results 
are obtained, astronomical illustrations can often 
be used with great advantage, and their employ- 
ment may well be encouraged. The above general 
remarks show the direction in which work on 
the new lines should be guided, and in fact, to a 
great extent, is now guided. The writer therefore 
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hesitates to detail a complete mathematical syllabus, 
such as would cover the whdéle ground ; moreover, 
several* ‘have already been published, and a refer- 
ence to them should be sufficient to clear up any 
doubtful points. A brief ‘account of the general 
principles of such syllabuses is, however, possible, 
and it will be convenient to deal with the subjects 
of arithmetic, algebra, trigonometry, geometry, 
‘vector algebra, and calculus separately. : . 

In arithmetic the chief alteration is the elimina- 
tion of elaborate rules of great antiquity, but of no 
interest or even utility whatever. The introduction 
at an earlier stage of decimals and a common-sense 
knowledge of the accuracy to which quantities can 
be measured, will naturally lead to a student having 
a correct idea as to the advisability of giving mea- 
sured results to large numbers of significant figures. 
The candidate must not in an examination get re- 
sults which obviously are ridiculous or unpractical 
(this means also that the examiner must look to his 
questions). In general, the study of arithmetic 
must be carried out on more scientific lines. : 

In algebra, students must be taught to obtain 
numerical results from quite complicated expres- 
sions by replacing the variables by numerical con- 
stants. They should also know that the solution 
of an extremely complex equation, or pair of simul- 
taneous equations with numerical coefficients, is best 
and most fapidly obtained by actually sketching 
out the curves on squared paper. This will, in 
addition, afford in itself the finest explanation of 
the meaning of imaginary roots. 

In trigonometry the use of limiting values and 
the calculation using expansions in series of sin 2, 
cos x, e*and log x, should be introduced early. 
The calculation of ™ by means of such series is ex- 
cellent practice and has peculiar interest. A pro- 
minent place must be given to the obtaining of 
areas and volumes using various methods, the use 
of squared paper for plotting statistics, predicting 
values (noting the extent to which this is legiti- 
mate), and finding maximum and minimum values 
and estimating the probable error of observations. 
Students should be taught to plot very carefully 
such curves, and their families, as :— 

y=ax";y=ae; y =ae* sin(cxt+d), 
also the rates of increase of one quantity to another 
when the two are connected by some relation ; and 
the slopes of curves should be similarly treated, 
coming eventually to the analysis of the elements 
of periodic curves by the Fourier method. 

n geometry the course should include the divi- 
sion of lines into parts in given proportions, to- 
gether with other illustrations of the sixth book of 
Euclid, the measurement of angles in degrees and 
radians, the definition of the sine, cosine, and 
tangent of an angle, and the determination of their 
values by graphical methods, also the solution of 
triangles by drawing to scale. The student should 
be taught to illustrate the more important proposi- 
tions of Euclid by actual drawing. He should be 
familiar with the use of co-ordinates of a point in 
space of three dimensions, rectangular and polar, 
and the connection between the one and the other. 
Either graphical or analytical methods may be used 
for the solution of such problems as the following : 
The determination of the angles between a line and 
each of the three reference planes, and the in- 
clination of a plane given by its traces. Explana- 
tion should be given of the geometrical meaning 
of De Moivre’s theorem. 

In vector algebra, first the difference between 
vector and scalar quantities and the addition and 
subtraction of vectors. Next the definitions of 
sealar and vector products; thus if A and B are 
vectors inclined to one another at the angle @, then 
denoting, as usual, the scalar product by A B, it 
follows that AB = AB cos @, and that denoti 
the vector product by V AB, it follows that V A 
= C where C = AB sin 98, and the clinure of C is 
that of a line perpendicular to the plane contain- 
ing the vectors Aand B. Afterwards the student 
would come to the establishment of standard for- 
mule such as :— 

vy D=divD 
VvyE=curlE 
div V EH = Hceurl E— Ecurl H 


and other similar formule. Incidentally it may 
be remarked that the advantages gained by the use 

. Brit. Association, 1901: ‘* Teaching of Mathematics a“ 
(Macmillan) ; 119 (Eggar), 121 (Perry). Lec- 


tures to Working Men, Board of Education, 1901, Board 
of Education Syllabus, 1902. 
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of vector algebra are not sufficiently well known. 
The very idea of a vector is a natural one, and by 
their use it is possible to form a mental picture of 
what is going on even when making a somewhat 
elaborate investigation’ or a detailed calculation 
pursuing the elusive values of the electric and mag- 
netic forces in electro-magnetic wave propagation 

roblems. It is not possible to watch the process 
a which results are being obtained in anything 
like so clear-sighted a manner when working with 
the older methods of co-ordinate geometry. In 
Mr. Heaviside’s words, ‘‘If a man is not skilful 
in cartesians, he may get along very well in vectors, 
and the skilful mathematician who can play with 
cartesians of great complexity could as easily do 
far more work in vectors if he would only’get over 
the elements and accustom himself to the vectors 
as he had to do to the other method.” ; 

In calculus the student should be acustomed to 
calculate, by oy Op een methods, rates of increase, 
as, for example, in the case of two varying quantities, 
simultaneous values of which have been obtained 
experimentally and finding the slope of a curve ob- 
tained by plotting such values. He should be familiar 
with the term ‘‘ differential coefficient” as applied to 
a rate of increase and with rules for finding the dif- 
ferential cvefficient of y with respect to x when «x 
and y are related in various ways. The proof, 
and use, of rules for differentiating a product of 
two functions, or the function of a function, and 
successive and partial differentiation should follow, 
together with integration by parts and other labour- 
saving devices and the calculation of maximum and 
minimum values. Integration should be regarded 
simply as a summation and the graphical integra- 
ition of experimental results practised. Later there 
would follow differential equations and the differ- 
entiation and integration of expressions containing 
both scalar and vector quantities. 

The above abstract of the framework of what a 
syllabus might be will perhaps prove sufficient to 
show that there exist at present many mathematical 
processes which are outside almost all mathematical 
syllabuses, and that a good deal of what is taught 
at present might be dropped without any serious 
disadvantage resulting. To say the least of it, 
mathematical syllabuses would lose nothing in 
interest by being modified on these lines. 

If the difference between the old and the new 
type of syllabus is great—and it is great—the dif- 
ference in the amount of interest which an ordinary 
fairly intelligent human being would take in them 
is even greater, and it can hardly be a matter for 
doubt but that the introduction of reformed teach- 
ing as advocated by Professor Perry, and as de- 
scribed, however inadequately, by the writer in 
this and the preceding article, will in the end pro- 
duce brighter, saner, and more useful members of 
society than have been produced in the past under 
the older system. On the advantage it presents as 
a training for those students who intend to become 
engineers it is unnecessary to dwell. It must 
assuredly recommend itself. 

It is, of course, desirable that the instruction in 
the various branches of mathematical work should 
be partially concurrent, and it is essential that this 
training should be carried out simultaneously with 
courses in experimental science in order that as 
much material as possible, upon which to exercise 
his knowledge, may be before the student, and that 
he may realise to the fullest extent the value of his 
ability to make rapid calculations respecting quan- 
tities, whether scalar or vector, which may come 
before him. 

Even in the few months which have elapsed since 
the previous article* was written, the reform has 
made most distinct progress. In the issue of 
Nature for May 14 the following paragraph 
occurs :—- 

Numerous changes in the lations for examinations 
at the University of Oxford have recently been an- 
noun Among the alterations are those in mathe- 
matics for the first public examination (pass), in connec- 
tion with which it is stated that any method of proof will 
be accepted which shows clearness and accuracy in geo- 
metrical reasoning, and that in the case of propositions 
1-7,9, 10 of Book 21., algebraical proofs may be used. The 
Board of the Faculty of Natural Science has also made 
similar changes in the mathematical requirements of the 
Final Pass School Group C. (1). These changes come 
into force at the examinations of Michaelmas term, 
1904. There are additions to the schedule of mechanics 
for the preliminary examination of the Honour School of 
Natural Science, which come into force on and after 
Trinity term, 1905. The practical examinations, especi- 
ally in physics, are to be more extensive than hitherto. 








* ENGINEERING, June 19, 1903, 





A further issue of the same journal, that dated 
June 25, refers to the changes which have just been 
decided upon by the Cambridge University Syndi- 
cate, which was appointed in December, 1902, to 
consider the matter :— 


Recognising the widespread desire for reform, noting 
the changes that have already been made in the schedules 
of important examining bodies, and having examined the 
recommendations of various committees, the syndicate is 
convinced that changes are desirable, and that a ‘‘ modifi- 
cation of the requirements of examinations is a neces- 
sary preliminary to any substantial improvement in 
teaching.” 

The principal changes that have been effected 
are :— 


1. In demonstrative geometry, Euclid’s Elements shall 
be optional as a text-book, and the sequence of Euclid 
shall not be enforced. The examiners will accept any 
proof of a proposition which they are satisfied forms part 
of a —— treatment of the subject. 

2. Practical geometry is to be introduced, along with 
deductive geometry, and questions will be set requiring 
careful draughtsmanship and the use of efficient draw- 
ing instruments. 

In arithmetic, the use of algebraical symbols and pro- 
ee ‘ ail oe 
4. In algebra, graphs and squa paper work wi 
be introduced; and a knowledge will be required of 
fractional indices and the use of four-figure tables of 

logarithms. 


The writer in Nature writes in conclusion that :— 


The increase of freedom now being gee to teachers 
should lead to further developments in the reform, as ex- 
pe is gained. It will one great advantage to 

ave the several branches of the subject brought into 
closer association and reacting on one another. 

Geometry will be made 7 interesting, and will 
at last have a chance of being taught ina manner suited 
to boys. In looking out for suitable numerical examples 
in anges we predict that a good teacher will not fail to 
make use of functions of angles. Probably three-figure 
tables of chords, sines, cosines, and tangents will be suffi- 
cient, reading to tenths of a degree and occupying a very 
modest space. A boy’s interest will- be stimulated when 
he discovers the latent power residing in these innocent- 
looking tables. And in checking his graphical results, he 
may be led on tothe numerical solution of right-angled 
triangles before he has! heard of trigonometry, and will 
never afterwards be repelled by the symbols sin., 
cos., tan. 

The employment of logarithms is most important. 
Their use illustrates the significance of fractional indices. 
And here again the interest of a boy must surely be 
aroused when he finds himself in possession of a new, un- 
foreseen, and most valuable means of calculation. 

The introduction of graphs is of great value. The funda- 
mental idea of the representation of position and change 
of position by means of rectangular co-ordinates is thus 
acquired early and in an _— le manner. Some teachers 
find that it is quite possible to go on without much delay 
to easy illustrations of the calculus. 

Looking ahead to possible developments, the graphical 
use of polar co-ordinates to mark position and change of 
position, by the plotting of lengths and angles, might 
serve as an introduction to the study of vectors, a sub- 
li first importance, and at present so woefully neg- 
ected. 

We gern this reform at Cambridge as an important 
step inthe movement now in p' throughout the 
country, and we hope to seeit carried much further before 
crystallisation takes place. 

With these extracts the writer will conclude, 
hoping that he has done something towards re- 
moving the many misconceptions which have 
existed in the past as to the direction in which 
progress is desired by those who have advocated 
these reforms ; and feeling sure that the quotations 
from Nature must convince the least impression- 
able that the proposed changes have been and are 
now being seriously considered, even if not always 
welcomed, by those in high places. 


LITERATURE. 


Johow’s Hilfsbuch fiir den Schiffshau. By Envuarp 
Kriecer. Berlin, 1902: Julius Springer. 1101 octavo 
pages, with 550 text figures and 6 lithographed 
plates. [Price 24s.] 

Txis is undoubtedly an excellent manual of ship- 

building, abounding in useful information and un- 

usually rich in valuable tables. One cannot help 
thinking, at the same time, that by excising what 
is dispensable it should have been possible to reduce 

the volume to something considerably below 1100 

pages. If type and paper were not so well chosen, 

an octavo volume of this book would indeed be quite 
unwieldy. It would be unfair to suggest that in 
this instance. But when a book is practically re- 
written, a second edition being issued after an 
interval of nearly twenty years by a friend of the 
late author, the new editor should not hesitate to 
alter and to cut down. He has done so; but he 
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might further have controlled himself and his con- 
tributors. 

Johow’s now almost forgotten Hilfsbuch appeared 
in 1884. It was divided into five sections, the 
second and third of which dealt with shipbuilding, 
the fourth and fifth with propulsion and engines. 
The new, edition is edited by Marine-Oberbaurath 
Krieger, of Wilhelmshaven, a fellow-student of the 
late Hans Johow, with the assistance chiefly of Dr. 
F. L. Middendorf, director of the Germanic Lloyd, 
and of Marine-Schiffsbaumeister Paulus. The 
matter is divided into three sections, engines and 
boilers being wisely left to a special treatise. Con- 
sistently, then, the chapters-on heat, heat engines, 
and the calorific power of various fuels might, and 
should, also have been dispensed with. That would 
directly have saved eleven, otherwise good, pages. 
But we could spare more. The four pages on 
electrical engineering hardly serve any purpose, 
and the first section, which covers 250 pages, con- 
tains a good deal that would be very welcome in 
other books, but could profitably have been sacri- 
ficed in this particular volume. 

This first section is entitled ‘‘ Allgemeine Hilfs- 
mittel,” which we may translate ‘‘ General Auxi- 
liary Matter.” We will not criticise the general 
mathematical tables of roots and powers, logarithms, 
nor thechief algebraical and trigonometrical formule, 
and the two pages on differentiation and integra- 
tion which follow later on. These tables are to be 
found in any engineer’s pocket-book, and are rarely 
consulted for all that, we think. The interposed 
tables on metric measures, and their Britixh equi- 
valents—we learn to our surprise that the ‘‘common 
London mile” has only 5000 ft.—the specific 
gravities of all kinds of materials and possible 
cargoes, both in the dry and in the soaked 
state, the tables on storing suca cargoes, the 
weight of iron bars, sheets, girders, pipes, wires, 
ropes, rivets, &c., given, as a.rule, both in 
British and metric measures, are, however, very 
much more in their proper place. Welcome are 
also, among other things, the distances of the 
ports of the world from Hamburg. The approxi- 
mate constructions of certain curves which the 
ship-designer has to study are good ; and one cannot 
say anything against the determinations of mass 
centres, mensuration, calculation of moments of 
inertia, calculations relating to boat davits, the 
general mechanics and hydraulics, simple machines, 
&c., because the matter is all so well arranged. 

The second section, Shipbuilding, opens with 
definitions—a good feature throughout the volume 
~-types of ships and sailing craft, deadweight, and 
general design. We soon return to mathematics, 
and to the mensuration of plane surfaces with the 
aid of the formulz of Simpson, Tschebitscheff, and 
others, of graphical methods and of mechanical 
instruments — namely, the planimeter and inte- 
grator of Amsler-Laffon and the integraph of 
Coradi. These matters are somewhat more fully 
dealt with—eighteen pages being devoted to the 
Amsler-Laffon instruments—than appears strictly 
necessary, though the use of these instruments is 
especially referred to in the next section. The 
volume proceeds to an exhaustive treatment of the 
stability and steadiness problems, which covers 
about 230 pages. Among the methods mentioned 
are those of Barnes, White and John; Reech- 
Risbec ; Daymard ; Benjamin Spence ; Couwenberg 
and Fellow ; Macfarlane Gray ; Middendorf ; Bon- 
jean ; Heck-Blohm ; Doyére ; and Normand. Trim- 
ming and heeling tests, launching problems and 
experiments, pitching and rolling, and experimental 
tanks are duly. dealt with. Russo’s navipendulum 
is alluded to. 

The section on ship propulsion has only to 
treat of wind and sails, since engines are omitted. 
But the chapters on theory and practice of steer- 
ing, the ship’s resistance and strength, stresses 
and vibrations, in which we notice reference to 
Giimbel’s work, relate, of course, to engine-pro- 
pelled vessels as well, and we find, in fact, six 
pages of remarks on the proper place for the engine. 

The determination of the tonnage of ships and 
yachts is explained after old and new methods, 
the full regulations which ships passing through 
the Suez Canal have to observe being repro- 
duced, for instance. The question of freeboard 
and load lines to which we thus come has so 
far not been fully settled by law in Germany, 
nor in most States outside the United King- 
dom, because it is felt that the law should not 
confine itself to the load-line, but regulate the whole 


Hamburg-American Line having adopted a load- 
line in 1899, however, the Seeberufgenossenschaft 
has been authorised to control the load-lines on 
behalf of the Imperial authorities. After freeboard 
tables follow chapters on watertight compartments, 
stowage and load capacity for various cargoes, the 
rules and regulations of German and other bodies 
concerning the safety and comfort on emigration 
and passenger ships in the foreign and coastal service, 
including space allowance on vessels of the navies. 
The next chapters deal with rigging, masts, sails, 
anchors, chains, boats, pumps, &c., the compass— 
the general introduction on magnetism might have 
been left out, but the matter is well treated—further, 
with special kinds of work on board and in docks, 
riveting, fixing shell plates and planks, and with 
acceptance tests. 

Thus we have come to page 1000, when the third 
part of the volume + eigen that on Arma- 
ment and Armour of Ships. The curves and tables 
on ships’ guns, and the penetrating power of pro- 
jectiles through armour-plates, concern almost ex- 
clusively Krupp guns and plates. Then follows the 
fourth and last part, on legal matters, national and 
international, flags and signals, lights, custom 
duties, &c. 

The appendix brings a list of early and modern 
literature, partly after the ‘‘Théorie du Navire,” 
by Pollard and Dudebout, a work frequently quoted, 
as is also A. Schmidt’s ‘‘ Stabilitét der Schiffe.” 
The alphabetical subject - matter index, which 
covers eleven pages, is very carefully compiled, and 
as detailed as the table of contents. But we have 
not yet reached theend. There remain lists of ships 
constructed, giving on folded plates, in sixty-five 
columns in each case, particulars of eighty ships of 
all nationalities and kinds, from 10 up to 200 metres 
in length. The last year referred to in these data 
is the year 1901; some of the literature references 
take us to 1902. Finally we have the six litho- 
graphed plates of curves for the designer of ships. 

e thus see that if we combine this manual with 
Bauer’s ‘‘ Schiffsmaschinen-und Kessel,” which we 
noticed some weeks ago,* and other volumes recently 
referred to in our columns, the Germans are now 
in possession of thoroughly modern manuals on ship 
construction and shipping. 





The Law relating to Injuries to Workmen. By FREDERICK 
Grorcre Neave, LL.D. London: Effingham Wilson, 
Royal Exchange, E.C. [Price 1s. 6d. net.] 

In the administration of justice there is a well- 
known legal fiction that everyone knows the law, 
and ignorance is therefore no excuse when a breach 
has been committed. In spite of this, however, it 
is comparatively simple for any person to get 
through the world in hopeless ignorance of all but 
the most rudimentary legal principles, trusting 
rather to the guidance and advice of a professional 
lawyer, if he should happen to be brought into 
litigation with his fellow-men. For the professional 
lawyer this is an excellent thing, but for the lay- 
man it may be expensive. It is well, then, for 
everyone to try to learn something at least of the 
law bearing on the subjects with which, in his 
business life, he is most closely associated. Now 
there is no subject which more generally affects the 
industrial community of the country than the law 
of master and servant, for every member of that 
community is in either one or the other capacity ; 
and of this general law no branch is more impor- 
tant than that which deals with compensation to 
injured workmen for injuries received in the course 
of their employment. Any book, therefore, which 
aims at giving a popular exposition of the principles 
of this law deserves careful consideration. 

In the little volume now before us, one of the 

series known as ‘‘ Wilson’s Legal Handy Books,” 

Mr. Neave has made a very earnest and very suc- 

cessful attempt to provide the lay reader with 

instruction in the principles of this important 
branch of law. It is not an easy matter to deal 
with law in a popular fashion—more especially 
when a wide subject. has to be compassed in small 
volume—but in the present case the author has 

escaped the pitfalls, and has succeeded in giving a 

very interesting sketch of the history and the 

present effect of the law, in a form which every 
intelligent person, be he master or servant, can 
understand, 

The volume is divided into three parts. Part I 

describes the workman’s position at common law, 

showing the legal relations between himself and his 
master in the matter of compensation for injuries, 
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apart ane ag of Acts of Parliament 
specially enacted for the purpose of enlarging his 
rights to compensation, In the first ume of this 
part we start with the legal principle that a man is 
responsible for the consequences of his'own negli- 
gence, whereby others have suffered damage, and 
are shown what would constitute actionable: negli- 
gence at commor law in an employer. We then 
come to the case of fatal accidents, and learn how 
the original rule, actio personalis moritur cum 
persona, was changed by Lord Campbell’s Act, the 
effect of which is clearly stated. Finally, we come 
to the question of ‘‘ contributory negligence,” with 
illustrations of the manner in which this defence to 
an action would arise. Chapter 2 is devoted to an 
explanation of the doctrine of common employment, 
concerning the equity of which there has in the 
past been much discussion, and which has now been 
abolished in certain cases by the Employers’ 
Liability Act, 1880. - One late County Court Judge 
in London is reported to have said at one time that 
he had abolished the doctrine of common employ- 
ment from his court many years before the Em- 
pores Liability Act was ed! That doctrine, 

owever, is still a principle of the common law, 
and Mr. Neave in an interesting chapter gives 
reasons for the rule and illustrations of its applica- 
tion. The final chapter of Part I. is devoted to the 
maxim, volenti non fit injuria. 

In Parts II. and III. we come to the special 
statutes relating to the rights of workmen to claim 
compensation for injuries. Part II. treats of the 
Employers’ Liability Act, 1880, which merely re- 
moves some disabilities to which workmen were 
subject at common law, in consequence of being 
servants of an employer. The defence of common 
employment was taken away by this Act in certain 
particular cases, and each of these cases is con- 
sidered by Mr. Neave in a separate chapter, and a 
final short chapter on ‘‘ Procedure under the Act” is 
added. Part III. deals with the Workmen’s Com- 
pensation Acts of 1897 and. 1900, explaining who 
are entitled to compensation, who are liable to pay 
it, and under what circumstances, and what amount 
of compensation may be recovered. These Acts 
have introduced a new principle into our law, since 
they make the employer liable even although the 
injured workman has been negligent, unless, his 
negligence amounts to serious and wilful -miscon- 
duct ; and no doubt in the future we shall see this 
principle of making employers really insurers of 
the lives of their workmen extended to many other 
employments than those included in the Acts of 
1897 and 1900. In its present form, the law is hope- 
lessly muddled, as the main statute has been very 
badly drafted, and the judges have found it well- 
nigh impossible to interpret its provisions in a clear 
and consistent manner. Mr. Neave, however, has 
given a good general analysis of the contents of the 
Act, and has illustrated his main points by re- 
ferring to the leading cases. No references to law 
reports, nor even the names of cases, are given— 
simply the facts and the effect of the decisions. 
As this book is not for lawyers, this plan is quite 
justifiable. The final chapter of the volume ex- 
plains the workman’s choice of remedies—either 
under the Employers’ Liability Act or under the 
Workmen’s Compensation Act. 

From our examination of the volume, we have 
no hesitation in recommending it as a useful and 
instructive book, both for employers.and employed. 
It is too general for a law text-book, but for the 


lay public, for whom it is intended, it is excellent ; 
and we believe that any professional lawyers who 
read it will be led to say that it contains a great 
deal more law than the lay public ought, in their 
opinion, to know—especially for so small a sum 
as Is. 6d. 
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load and stowage problems at the same time. The 





* See ENGINEERING, page 165 ante. 


Government Printing Office. 





240 


ENGINEERING. 


[Au6. 21, 1903. 








GRINDING MACHINES AND 
PROCESSES.—No. XXVIII* 
By Josern Horner. 


We 


| horizontal face accords better with one’s ideas of | adjustments. The hand-wheel..has_ a . stop-dog 

stability, because there is no apt leverage, or | secured to it, which can be brought back and ad- 

torsional stress transmitted to the bed. justed to any given tion, so. permitting. of 
In the later Landis machines there is an ingenious | grinding repetitive work alike. The stop agai 


In.this article we continue illustrations of the | and simple means provided for automatically taking | which the dog comes can be slid back out of the 


subjects. treated in our last—namely, slide and | 


‘up any slack in the motion of the cross-slide, | way when it is desired to move the emery wheel 


table fittings,-feeds, and reversals. | Figs. 407 and 408. This is an example of the re-| back without loosening the dog. It will stop as 
The fitting of a traversing wheel base on one of | finements which are considered essential now in before when returning to position, without having 


the earlier Landis-machines is shown in Fig. 406. 
The principal fitting. is.a YW on an upper edge a) 
of the main platen or carriage A. This, of course, is 
continuous all round the edge, though not evident 
on first thoughts, because the section given is taken 
through the oil pocket: and oiling wheel b. The 
lower face takes a bearing against vertical and hori- 
zontal edges of the bed. Against the face of this, 
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travelling carriage, the wheel carriage B is fitted 
and mounted, having a protecting cover extending 
out to meet the fixed table C which carries the 
work heads. The operating rack d lies with its| 
teeth upwards. The gears are substantially those 
illustrated in the last article, including the 
friction disc feed, and need not be repeated. 
This design substitutes a long platen for the 
shorter type illustrated in the last article, but 
it has given place mostly to the type in which 
a horizontal is substituted for a vertical face. 
Analogous fittings occur in the common lathes and 
front slide lathes, and in the common planers and 
the old types of plate edge planers. A point in 
favour of vertical faces is the falling away of dust, 
cuttings, and oil or water ; but, on the other hand, 

* The dates at which the previous articles appeared 
are as follow, No. I. to No. xi. in vol, Ixxiv. (1902) — 
No. L., July 4; No. IL, July 25; No, III., August 8; 
No. IV., August 22; No. V., Se tember 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIITI., October 24 ; 
No. IX., November 7 ; No. X., November 21; No. XI., 
December 12; No. XII. December 26, 1902, in vol. lxxiv.; 
and No. XIII., January 16, 1903 ; No. XIV., January 30; 
No. XV., February 20; No. X VI., March 6; No. XVII., 
March 20; No. XVII, April 3; No. XIX., April 17; 
No. XX., May 1; No. XXI,, May 15; No. XXII, 
May 29; No. XXTII., June 12; No. XXTV., June 26, in 
our last volume; No. XXV., July 10; No. XXVI., 
July 24, and No. XXVII., August 7, 1903. 
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| and delicate motions of the mechanism to produce 





high-class grinders, due to the necessity of accurate to reset the stop-dog, 

The latest traverse feed device of the Landis 
fine work. The first view shows the slide in plan, , machines used on the smaller universals is shown 
with the position of the cross-traverse rack indi-|in Figs. 409 and 410. The centre of the hand- 
cated. A is a hollow boss, let into and bolted to| wheel by which the table that carries the wheel- 
the slide, and containing a coiled spring, the ten-| head is traversed corresponds with the centre of 
sion of which is adjusted by turning the piece a, | the pinion A, Fig. 409. B is a dog-wheel having 
in which one end of the spring is anchored, and | teeth cut internally to gear with the pinion A, and 
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clamping it through the lugs 6 when the required 
tension is adjusted. The other end of the spring 
lis anchored to the lever c, connected to the 
‘link d that bears against the pin e. The effect 
| therefore is to exercise a constant pressure in one 
| direction, tending to move the wheel away from 
|the work, and so counteracting any risk of slip 
| occurring. 

In the matter of feeds, both traverse and radial, 
many improvements have been effected over old 
devices, both in regard to precision and to micro- 
metric measurements of increasing fineness. 

The hand feeds of the emery wheel on the Landis 
machines are effected from the side of the wheel 
to the right, as one stands in front of the machine. 
The hand-wheel is on the end of a shaft which 
carries a worm driving a worm-wheel on the upper 
end of a pinion shaft which engages with a rack 
on the cross-traverse slide of the wheel-head, the 
whole of this mechanism being encased. This 
head is one of the features special to the Landis 














machines, and it embodies provision for very fine 


having but a single arm in order not to interfere 
with its rotation round the pinion. C C are dogs 
adjustable round the rim of B corresponding with 
the dogs on a straight reversing arrangement. 
They can be adjusted coarsely or finely on the rim, 
first by the side grip they take when slid in the 
groove a, and second by the turning of the worms 
b, b, which fit into teeth cut on the periphery of B. 
The worms retain the dogs in place wherever set, 
and they can be turned in either direction for fine 
adjustment, or lifted right out of engagement to 
permit of sliding the dogs round the rim. These 
movements are rendered easy by the method of 
fitting the worms to the dogs. The wormsare pro- 
longed within the dogs and. have nearly spherical 
ends, seen at the right hand of Fig. 409. A pin 
passes through the centre of the worm in engagement 
with the rim, while permitting itto be turned. The 

in is flattened about its middle portion, so that it 
vedo flexible, permitting the worm to be lifted 
out of engagement with the teeth on B when the 
dogs have to be slid round for making coarse ad- 
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justment. “The dogs strike a sliding pin d in the 
reversing lever, but they can be run past the pin 
for purposes of inspection of the work without in- 
terfering with the adjustments of the dogs. Fine 
lateral adjustments of the wheel are effected by the 
devices illustrated in Fig. 356 on page 845, and de- 
scribed-on page 842 in our issue of June 26 last. 
The latest automatic cross-feed of the Landis ma- 
chines is shown in Figs. 411 and 412. This feed 
coincides with the reversal of the table, and can be 


Figs. 411 and 412 show sections through the feed 
arrangements, and Figs. 413 and 414 are the ratchet 
and pawl rings. A and B, Fig. 411, are the sliding- 
wheel bed and bed of the machine reéspectively. 
In the bed a groove is seen With bévelled edges, 
in which a block a is fitted, sliding With the sliding- 
bed under the coercion of a roller 6, Fig. 112, on the 
lower end of the plunger C. The shape of the shoe 
is such that the plunger receives a peculiar motion 
up and down, which is converted into a rocking 
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varied at the will of the attendant to suit the work | 
in hand, or to stop automiatically at the point where 
it isset. It can be adjusted to effect a reduction of 
one four-thousandth of an inch at each feed, and the 
amount of feed can be increased to reduce the work 
by i¢ép9 im. at each reversal. The changes in the 
amount of reduction are increased or diminished by 
one-fourth of a thousandth, giving a range of eight | 
eross-feeds. The wear of the wheel, which would | 
Vitiate results, is compensated for by pressing a 
lever by as many times as the work is too large, in | 
quarter-thousandths. : | 
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motion of definite length at the plunger or pawl c 
next the ratchet-wheel. It will be seen in Fig: 412 
that there are two extreme positions for the roller 
in the sliding-shoe a, and that as b moves in oppo- 
site directions with the table, it has to mount in- 
clined surfaces in the shoe. This mounting takes 
place immediately before the actual reversal, which 
reversal can only occur when the roller occupies one 
of its extreme positions in the shoe. During this 
interval the feed occurs at c, the vertical motion of 


_| and * its 


regulated by the screw d,-the boss of which, and 
also that for the lever D, being carried in a 
bracket E coming down from the boss casting of 
the head above. isan 

The ratchet-wheel is shown in Figs. 413 and 414. 
It is enclosed by another ring A, which carries a 
spring lever a, having a spring detent 6 that engages 
with the teeth of the ratchet-wheél. Moving this 
lever with the finger and thumb advances the 
ratchet-ring one notch, so feeding the wheel an 
eighth of a thousandth, or half the quarter-thou- 
sandth just now mentioned. The lever has 
therefore only to be pressed as many times as 
the work is too large, measured in quarter- 
thousandths. 

In the. Brown and Sharpe machines, until re- 
cently the cross-feed of the wheel was operated by 
a hand-wheel graduated to read to thousandths of 
an inch. In later machines an automatic feed of a 
quarter of a thousandth of an inch is fitted, To 
effect this reduction in diameter the wheel-slide 
|must move but one-half, or an eighth of a thou- 
sandth, or about one-twelfth the thickness of 
tissue paper. The mechanism is shown in 
Figs. 415 and 416 for plain and univeral machines 
respectively. : 

The lever A, which reverses the table through 
the adjustable dogs a a, also operates the cross-feed 
simultaneously. An extension of the lever below 
is formed into a V shape, which, striking a similar 
V at the back of a bent lever, seen at B, Fig. 416, 
actuates a pawl C, which can be thrown into or out 
of engagement with a ratchet wheel D, at the end 
of the cross-feed. The bent lever B is raised by a 
spring enclosed in a tubular case behind the 
ratchet. The range of movement of the pawl is 
adjusted by the thumb-screw E at the short arm 
of the lever B. 

The pawl can be thrown back when not in use 
to the position indicated by the dotted lines C', 
being the position which it must always occupy 
while adjustments are being made by the hand- 
wheel F. 

To use the device after the travel of the table 
has been adjusted, and while the work and the 
| wheels are revolving, the pawl C being thrown out, 
| the hand-wheel F is adjusted until the wheel begins 
to just.cut the work. The thumb-screw G is then 
loosened, and the block H raised ; it is pivoted at 
e, 80 that the bottom, instead of the top, of the slot 
b will be in contact with its screw. The block is 
then held in this position with the right hand, 
while the pawl is thrown into the position indicated 
by the fulllines. Then the block H with its ring J 
is moved round the ratchet D until the point of a 
throw-out shield K is just past the tooth engaged 
by the pawl, the latter being moved to allow the 
shield to pass. The block H is now moved down 
| to its former position—that is, with the top of the 
|slot-hole 6 in contact with its screw, and there 
|clamped with the screw G. Now the pawl is re- 
turned to its place, only it will, of course, rest 

against the shield K, and the table stroke is started. 

If now the pawl does not quite engage with the 
iratchet and move the hand-wheel, the projection c 
jon H, and the latch d are pinched between the 
|finger and the thumb until the pawl moves. the 
| feed sufficiently to produce a cut. The machine is 
‘allowed to run until the cut is finished, and the 
| stroke of the table is stopped. The diameter thus 
ground is measured; and now having, thus ascer- 
tained how much remains to be removed, the latch 
is pinched once for ‘each quarter of a thousandth. 
Then, when the table is started, the pawl will move 
‘the ratchet until the shield prevents the pawl from 
' engaging with another tooth. When the work is com- 
| pleted the pawl is thrown out, and the hand-wheel 
turned about a revolution in the opposite direction 
| to that shown by the arrow. The adjusting block 
é must, of course, be kept perfectly 
clean, to enable such fine results to be effected. 
Messrs. Brown and Sharpe recommend removing the 
block with its parts, dipping it into hot soda-water 
or potash-water, and rinsing in naphtha or kero- 
sene. 

The mechanism, Fig. 415, for the plain machines 
is substantially that for the universals, but the 
lever B is changed, and with it some of the de- 
tails. As far as the details are common to both 
figures, the same reference letters are retained. 
The parts which differ are these (Fig. 415) :— 

There are two straps f, g, moved between the two 
stops h, j at each reversal of the table. The sleeve 
that carries these straps is attached to the same 








C being converted into the rocking motion at ¢ by 
the rw. Teese lever D; its precise amount being 





shaft as the hand-wheel L, and is operated by 
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friction, regulated by moving the tension sprin 
k, k by means of the adjusting bolt. These should 
be tight enough to operate the spring pawl C, con- 
nection with which is made by the arm M. The 
reversal of the table will bring the latch N alter- 
nately against the ends of the screws m and n, thus 
opening the straps f, g to relieve the friction on the 
sleeve, and permit of the free movement of the 
table either by hand or power. The stop-plate O 
is adjusted by means of the screws 0, p, so that 
the feed-pawl C will take the sume or different 
numbers of teeth at each end of the travel of the 
table. To operate the feed at the headstock end 
only, the bottom of the plate O is moved to the 
left; if to operate at the foot-stock end, it is moved 
to the right. 

There is another portion of the mechanism shown 
which is used only on one machine—the smallest— 
of plain type, and it is used when a number of 
small pieces have to be ground alike to small limits 
of error, and when all are first rough ground, and 
then all finished, each with its own single setting 
of the wheel. Sometimes the automatic cross- 
feed is put in for the roughing series of operations, 
and the “ set wheel ” for the finishing series. When 
the set wheel method is adopted, the only move- 
ment imparted to the cross-slide is that required 
to compensate for the wear of the wheel. The 
wheel is set by the block-lock P, Fig. 415, having a 
slot g which can be made to engage with the arm c. 
To use it, the hand-wheel F is turned in the 
direction indicated by the arrow, until the grind- 
ing wheel removes a little from the diameter of 
the trial piece of work. Then, without moving 
the hand-wheel, the block H is raised until the 
bottom of the slot b comes into contact with its 
screw, in which position it is held while the block 
is moved until the arm c stands in front of the slot 
q. Then the block is moved down on its slot, and 
clamped with its screw G, in which position the 
arm c will come a little to the left of the slot q. 
By a combined movement of a pin r, and the latch 
d, c engages with the slot q, locking c therein. By 
exercising pressure on d as the grinding proceeds, 
the required size is obtained ; but apart from this 
the feed remains locked. By means of this pres- 
sure compensation is afforded for the wear of the 
wheel. 

The table feeds and reversals of the Lroquois 
machines, sections through the heads of which have 
been given in previous articles, are accomplished in 
a manner that differs from the ordinary methods. 
The drive is through worm-gear and spur-gear to 
the table, as is usual, accomplished either by hand 
or power ; but the dog and reversing arrangements 
are novel. The driving and reversing are effected 
by two pulleys, operated by open and crossed belts 
respectively, and either is put into operation by a 
double-ended claw clutch, sliding between the 
yulley and engaging with clutches in the pulleys. 

he belts come up from a cone shaft in the base of 
the machine under the wheel-head. The shaft 
which carries the two pulleys also carries at one 
end the worm which operates the worm-wheel, first 
in the train of driving gears. These details will be 
readily understood. 

In Figs. 417 and 418, which show the reversing 
gear, a is the centre of the pulley, and wormshaft, 
and 6, bare the sliders or cod-pieces, which, fitting 
in the groove of the clutch, slide it into engagement 
with the belt-driven pulleys. A is the lever which 
is struck by the dogs on the work-table. In the 
position shown in Fig. 417 the lever has just been 
pushed over to the right, and the mechanism is 
shown just at the instant of reversal. 

The sliders b, b are carried in a fork B which fits 
closely, yet swings freely on the shaft C, to which 
Ais keyed. Dis another fork which is keyed to 
the shaft C, and thereby partakes of the move- 
ment of the lever. At the ends of the forks of D 
two spring plungers ¢, ¢ are fitted, and these strike 
alternately either side of the extension d of one 
side of the forked lever B. Below are two pawls 
E, E pivoted toa plated portion of the machine, 
and held up with a spring F. These pawls are 
notched at their free ends (Fig. 417) to receive the 
end d, and when the end d is ina notch, the feed 
of the machine is locked. But the effect of throw- 
ing over A, D is to cause the wedge block G to 
strike against one of the pins e, e, so thrusting 
down one pawl against the pressure of the spring 
F, and releasing d from its notch in the other pawl. 
At this instant the pressure of the spring plunger to 
the right thrusts d over sufficiently to allow the 
notch in E to engage with the end of the plunger. 





The fork B being thus pushed over bodily, the 
cods b, b throw the clutch into engagement with 
one of the belt pulleys. The springs are of such a 
strength as to be able to throw the clutch from one 
pulley to the other when the pawls are in their 
proper positions. . The plungers rest on shoulders 
in the spring fork, so that when the pawls are at 
rest—the table feeding—they are both in contact 
with the end d of the clutch fork. 

The wedge block G is formed of two plates, which 
are adjustable by the screws seen above, so that 
great precision is attainable in the reverse. The 
firm guarantees the mechanism to work within 4 in. 
stroke of table, and to within a thousandth of an 
inch of the same length of travel at each stroke. 
The working edges and ends are hardened, and it 
is essential to keep these sharp and true. 

The foregoing mechanisms furnish a remarkable 
series of high-class devices which can only be 
properly appreciated by trained mechanicians. 
They operate precisely and positively within frac- 
tional parts of a thousandth. That they are capable 
of doing so without lost motion, or hitch, is one 
result of the application of grinding processes to the 
production of grinding machines, by which they 
are manufactured, at once accurately and com- 
mercially. 








AMERICAN AND BRITISH WORKMEN. 
[By an Enciish ENGINEER IN AMERICA. ] 
(Concluded from page 207.) 

Dress.—The average man feels more comfortable 
and on better terms with himself when well dressed ; 
he knows full well that the world at large ap- 
praises him according to his clothes. As, therefore, 
he must dress well and suitably to gain the world’s 
respect, it is a pretty good index to a man’s 
character to note his costume. A self-respecting 
man will always present a decent appearance ; only 
dukes and billionaires can afford to dress badly. 
Now here in America the workman respects himself 
as a preliminary to being respected by others. He 
does not stand around bars and street-corners of an 
evening in his moleskins or overalls, with a semi- 
defiant air as to say, ‘‘ I know I’m inferior to you, 
and what about it?’ “He does not profess a con- 
tempt for good clothes, music, learning, and respect- 
ability generally. He is not afraid to put on gloves 
in cold weather, nor to wear a top coat, rubbers, 
and umbrella. Men driving a team will protect 
themselves from the cold, and not think it effemi- 
nate to do so. Engine-drivers, firemen, brakes- 
men, &c., wear substantial leather gloves for their 
work, and are none the worse for it. Also, they 
wear overalls from head to foot—for are they not 
at work? They are not put into ridiculous uniforms 
and made a show of to the public, as they (and 
their engines too) are on your southern lines ; 
as if the public cared twopence about the engine 
and crew, provided they are transported in time. 

This greater respect for himself in the American 
workman is very noticeable. His British brother 
scoffs at everything that can be remotely called 
toffish or la-di-da ; reads only sporting news or— 
what is still worse—stuff that he calls politics. 
Thinks it smart (in the northern counties) to go 
out with a dog at his heels, exulting in its prowess, 
as if the dog’s brutal courage were any attribute of 
his master’s. Here, on the other hand, the work- 
man in most cases leaves the shop as clean and 
seemly as a clerk ; he does not go to and fro in his 
dirty overalls. Some British workmen do worse 
than this, for having a petty pride above overalls, 
they keep on their ordinary street clothes—that 
will not very well wash—and wear them back and 
forth and during work until they are shiny. Why, 
the foremen here are not above slipping on overalls 
during work hours. The apprentice straight trom 
university (we have no ‘‘ pupils” or ‘‘ gentlemen ap- 

rentices,” thank Heaven) dons his overall and 
jumper without demur ; yours sometimes wear stiff 
white shirts, collars and cuffs, and monocles ; at 
least I once saw one equipped with the latter appli- 
ance. Apropos of dress Sees, even miners puton a 
black suit, hard felt hat, collar and necktie during 
‘*off” hours. “In England the ironworker, by way 
of preparing for an evening’s airing, cleans his 
shoes, but keeps his moles on (perhaps his ‘‘ best ” 
clothes are in pawn); perhaps assumes a cloth 
jacket, but never a collar and necktie; just a 

Icher handkerchief. Dr. Elgar, I think (or Inglis), 
some time ago summed up the young mechanic as 
one wholly irreverent, who feared neither God, 





man, nor devil, and had no respect or feeling for 
anyone but himself, and a his dog. The 
speaker, whose words were to the above effect, cer- 
tainly knew his man, and obviously good results 
can only be got from such material by main force. 

Class Distinction.—Much has been said on this 
subject. It is asserted that we have it here also— 
an aristocracy of wealth if not of birth. Well, of 
course, money creates gulfs between classes here ; I 
should not expect the Vanderbilts to receive me as 
readily as they would the Astors, and I should be a 
fool, and not a man of the world, to expect it. It 
is contrary to human nature ; people will only mix 
with those who can entertain them equally well in 
return—unless the poorer party happens to have 
birth or fame to commend him. Tia granting 
all this as to class distinctions here, theyare, however, 
by no means as offensive as in England. Although 
the small man may not be received with open arms by 
members of the ‘‘400” in New York or elsewhere, 
still the latter are not offensively superior. If 
he has the requisite money, and also dresses de- 
cently and behaves himself—both of which he may 
be trusted to do—he can without misgiving go 
and register at the best hotel in town. Take a 
decent English workman, give him the necessary 
money, and then send him on a holiday, make him 
travel first class, and put up at the swellest hotels 
(if they would have him); would he be comfortable ? 
Why, if he even getsinto a second-class carriage on 
the London suburban lines, as sometimes he will at 
a pinch, he is made to feel out of place by the cheap 
one-pound-a-week clerks airing their superiority 
on a season-ticket—perhaps furnished by their 
firm, at that. Would he (the mechanic) care to stay 
the first day out at the above hotel? And why not? 
Simply because he would feel too keenly the width 
of the gulf between him and his surroundings. 
Now I know whereof I speak when I say that in 
this country the American workman would go into 
that hotel, chat in the lobby, and take his place 
at meals, without any gaucherie or shamefacedness, 
Given the pecuniary means, he would aim for the 
top notch every time, and people would not be ask- 
ing him by looks what the deuce he meant by going 
there. The reason is that he is not looked down 
on for engaging in manual work ; no work is con- 
sidered disgraceful here—certainly not any skilled 
labour. 

Another reason is that the average workman 
is well educated and informed, and can talk with 
his better-off neighbour without any undue sense 
of inferiority. Why, I have known an engine- 
driver here go and dine in the evening with his 
locomotive superintendent, and their relations in 
business hours did not suffer either. Fancy that 
in England, where the locomotive superintendent 
is too big a man to ask even his own works manager 
to dinner. Be it remembered, however, that the 
rank and file of railroad employés here are a very 
superior set of men. Both the enginemen and train- 
men (conductors and brakemen) are men of good 
presence and not a little culture. It may be this 
general feeling of equality—certainly existent — 
that accounts for the better relations between 
master and man. The assistant superintendent 
(works manager) of a large locomotive works 
here was a journeyman not long ago in the same 
shop ; he puts on no frills, however, now, but goes 
around practically in the same condition as before. 
He is not afraid of soiling his hands, and yet is re- 
cognised as being in authority over his fellows— 
but does not demand to be looked upon, nor is he, 
asa superior creature. He would not refuse to 
associate with his own men—let alone his foremen 
—away from work. In fact, any one of them is as 
likely as not to drop in of a night and have a chat 
with him; apprentices do, even. It would be 
illegical and inconsistent if the men did take um- 
brage at his position, for they are.all looking out 
for promotion themselves. In Britain it seems 
essential to the maintenance of discipline that the 
man in authority should place himself on a pedestal 
above those under him. The superintendent is 
almost as sacred a person as the Sultan of Turkey ; 
the works manager and chief. clerk are like two 
Grand Viziers. On a lower plane move the fore- 
men—superior, of course, to their assistants ; and 
for the general managers and directors, words fail to 
express their importance. It is really amusing to 
think how British officials—particularly on railroads 
—shut themselves up tight in their paltry little 
shells, trying hard to make out that they are some- 
body, when we bear in mind the accessibility of men 
like Pierpont Morgan, Westinghouse, Schwab, C. 
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P.. Huntington (now dead) and many others over 
here. ‘Why, any body can go, one day in the 
week, and shake hands with the President even. 
And although the latter may not have been born 
in the purple, there is no getting around the fact 
that he is the President of what before long will be 
the leading Power in the world. 

The more I think it over the more I am con- 
vinced that this lack of class distinction is an im- 
portant matter here. Foreigners have done Ame- 
ricans a gross injustice in repeatedly saying that 
there is as much class distinction here as in Eng- 
land. To deal with the question, we should 
begin at the source—our public school system. 
(The ‘‘public” schools in America are your 
“board” schools; your ‘“‘public” school is 
our ‘‘college.”) Speaking generally, it can be 
truthfully asserted that no one above the working 
classes sends his children to an English board- 
school. They would lose caste, status, and prestige 
if they did. Unfortunately, too, there are material 
objections to the mingling of the different classes 
of children, because those of the very poor are not 
desirable in all respects. They are poorly clothed 
and kept, not always over-clean, and so on ; hence, 
the better-class children cannot associate with 
them. The fault is not always their parents’ ; as is 
generally the case, the smaller the wages, the 
larger the family, and the poor mother cannot give 
the care and attention to a dozen children that she 
couldtoa couple. (It may seem ungracious to 
write in this strain, and I dislike it, even though it 
is not likely to meet and offend the eye of those 
in question.) In this country you do not see any 
noticeable difference in the children ; they are all 
well-dressed and groomed when at school, this re- 
mark including coloured children as well; no one 
will tacitly accept a position of inferiority, and in 
accordance therewith send out their children poorly 
clothed. The children also being well fed, do not 
feel any resentment on that score. I have been 
surprised to see the superior class of children that 
go to the free schools here. People up to the status 
of locomotive superintendents (I instance them 
because they seem to be such big pots in Britain), 
large commercial men, lawyers, doctors, &c., all 
send their children. All mingle freely, with no 
feeling of class, no bad-will, as there most certainly 
would be in England. 

In Britain the workman seems to have thoroughly 
rooted in him the idea that he is a workman for 
good ; and in many cases looks for no future for 
his children other than his son being a mechanic 
and his daughter going out to service. This 
breeds a bad feeling in the shop—a sort of sullen 
dissatisfaction. The British workman, through lack 
of intelligence, has an exaggerated idea of his own 
importance, and a disinclination to do more than he 
can help for his money. I do not know where he 
thinks his wages come from, or how his employer 
manages to foot the bill all along. A good many, 
if allowed to do so, would do less and lIcss work, 
and yet expect full pay at end of week all the same. 
I do not want to go over old ground ; all I can say 
is that such utterly crass ignorance of the relations 
of capital and labour, of the principles of wealth, 
wages, law of supply and demand, value of com- 
modities (labour being one), rights of the individual 
citizen, including the non-union man—I say the 
workman’s and his leader’s ignorance of these 
matters call for more education for them—along 
these lines, not technical education. Make him 
broadly intelligent first as a man; then increase 
his intelligence as a workman if you like. . Another 
vital point is his utter and entire lack of patriotism 
in the true sense of the word. Considerable fun 
has been made of the way in which Americans 
one their flag by much flaunting ; of the exer- 
cise known as ‘‘ saluting the flag,” gone through by 
school children every day. Critics should remember, 
however, that in England there are, comparatively 
speaking, but few foreigners ; while here they are 
all foreigners practically. Our idea, then, is to 
create a feeling of nationality among these varied 
elements ; to weld them together into one homo- 
geneous mass. Make them forget their own flag 
and learn to look on ours as the one. To this end 
public opinion is such that on no occasion dare an 
alien flag be exposed without the United States flag 
above it. Without entering into detail, I will merely 
say that this is all done with a good end in view— 
to create a nation. Now, to deal with what I would 
call true patriotism. The Britisher would fight to 
the last gasp if a military invader should visit him, 
but he will not lift a finger to keep out a com- 


mercial invasion ; in fact, he grovels before and 
‘* sprawls all over ” said invaders, as recent events 
show. Your workman seems always to have in 
mind that the only people who have a good time 


for the worse. Tell him that trade is leaving Eng- 
land, and he will say he can go too—which heis doing, 


is losing a certain trade, and it at once becomes a 
personal matter with him—as affecting both national 
and professional pride, to say nothing of his pocket. 
When the British franchise was extended, Bis- 
marck said it marked the beginning of England’s 
downfall ; thousands hold the same opinion here— 
that the British workman is ruining his country, 
and will prove her undoing more than will any 
foreign enemy. The cause may be the franchise, 
but that is no reason for restricting it; instead, 
teach the people how to use it. In America the 
franchise is still more liberal than with you ; but 
the old point here crops up again, that the unit 
here is more intelligent—he does not think he is 
the be-all and end-all of the universe. He, blow- 
ing the organ, does not think he is wholly respon- 
sible for the music; he remembers there is such a 
thing as the organist, and also the person who 
organises and pays for the entertainment and pro- 
vides his (the unit’s) salary. 

To return to social matters. Speaking generally, 
a good feeling obtains in the shop and office here— 
a desire to help one another along. A recognition 
that all have a right to live and havea good time 
is seen all around in general life. There is more 
bonhomie, camaradie and good-fellowship existent. 
It is this feeling, in fact, that leads to certain 
abuses. A street car with thirty seats will carry 
ninety or a hundred (I am not exaggerating), be- 
cause the man seated, instead of calling a police- 
man to arrest the standers, recognises that they 
also want to get home ; so he grins and bears it. 

In England, every employé wants and expects to 
know what salary the other fellow gets, and then 
kicks if the latter gets more than himself. Here 
such matters are kept sacred, especially among the 
office force. I have heard of men getting dis- 
charged for divulging their salary. 

While talking of social matters, we cannot but 
mention the law and order that prevail here. True, 
we have lynchings in the South, but before judg- 
ing too severely, you should know all the con- 
ditions and provocations. Also there are 10,000 
known homicides every year; but they are prin- 
cipally among the worst class of immigrants. 
Further, when strike riots occur—which they some- 
times do—they are serious; the American is in 
earnest when he does begin. But, granting all 
this, I repeat that the general behaviour here is 
excellent—wonderfully so when the very small 
number of police (compared with the English prac- 
tice) is considered. The paucity of police, even in 
mining districts, isextraordinary. You never see a 
shop barricaded up every night with iron shutters 
and blinds as in England, as if a foreign enemy 
were at your gates ; all, jewellers included, are left 
as they are, week-day nights and Sundays. You 
can leave your rockers, &c., out on the porch every 
night with impunity. All this, in fact, is simply 
the result, I take it, of the general high plane of 
intelligence that obtains here—puts one naturally 
on his good behaviour. Of course we know that 
law and order prevail in England to a large extent 
—but only by dint of an enormous police force. In 
America it is refreshing to see how the magistrates 
and other authorities back up the policemen. In 
England the poor ‘‘ bobby” has to endure any 
amount of. resistance and brutality, drawing his 
staff only.as a very last resort. And even then, 
do not the masses raise an outcry about being de- 
graded and brutalised by the police, their ‘‘ paid 
servants,” as they do not forget to remind you; 
being all potential law-breakers, they speak feel- 
ingly, and, of course, there are always people in 
high places to back them up; for are not these 
same howlers voters? In America the policeman 
has his staff always in sight, and ready for use, too. 
It is in his hand 99 per cent. of the time ; when 
not, it is simply slipped into a pouch at the side, 
projecting half out. In England it has to be stowed 
away out of sight, so as not to wound the delicate 
susceptibilities of Sikes and Hooligan, by even 
hinting at what it is thought necessary to have on 
hand for them. The police here stand no fooling, 
and rightly too. Ifa man ‘‘asks for it,” he soon 
gets it, and an intelligent magistracy and public 





properly back up that policeman. 


are the upper classes, and that his lot cannot alter 


more and more. Tell an American that his country’ 


‘*side ” that your officials put on, especially on the 
railroads. Talk about’ jacks-in-office armed with a 
little brief authority. This conduct is quite absent 
here, even among highly-educated men, who might 


Men rise from the ranks here to a much’ greater 


make suggestions, both as to improving the current 
methods and operations, and also the modes of 


right quarter without some subordinate blocking 
them or else appropriating them for his own. In 
one of the biggest concerns in this country the fore- 
men file into the superintgndent’s office at six every 
evening, and present their day’s report. They also 
meet at dinner fortnightly and discuss business 
matters together. In most concerns the officials 
lunch together on the premises, and thus learn to 
pull together and help one another. “Any employé, 
down to the humblest, can, as a rule, see the head 
of the concern personally at stated times, without 
being blocked and hindered en rowte by a host of 
clerks and janitors. oh 

The treatment of apprentices is extraordinary. 
I feel I cannot do justice to this topic ; but as the 
apprentice is the future man, the all-importance of 
the subject demands a few words. They are well 
paid to begin with ; overtime paid time and a half, 
and counts off their term—three or else four years, 
not five to seven asin England. As arule, no in- 
dentures are signed, the agreement being to keep 
the apprentice if he shows signs of being in the 
right groove and if he behaves himself. he boy 
is treated in such a way as to make him a thorough 
mechanic and engineer. In one firm I know of 
the boys serve three to four years, ag gy to age 
at starting. No premium ; wages are 3s. 4d. a day 
for the first year, 4s. 2d. for the second, 5s. for the 
third, and 6s. 3d. a day forthe fourth. The three- 
year apprentices draw the three last-named rates 
successively. All apprentices who show any 
brightness and industry are given six months (at 
the least) in the drawing-office and testing depart- 
ment, without having to pay any premium for the 
privilege. At the end of the apprenticeship the 
youth receives a gratuity of 100 dols. (201. 12s.). 
The above is an outline of the system in use.at one 
of our large engineering concerns. In addition, 
there are lectures to the apprentices about twice a 
week, on electrical and mechanical topics, by 
members of the works staff, who know what they 
are talking about. Also tours of inspection to 
various power plants, mills, and factories are ar- 
ranged for these same youths. In fact, the way 
they are nursed and cherished is an eye-opener to 
an Englishman. In England you pay a large 
premium, and are then left to get on as best you 
can, it being nobody’s duty apparently to teach you. 
The superintendent gets from 40/. to 1000 for the 
boy’s premium, and there his interest in the matter 
ends ; 90 per cent. of what the boy learns he picks 
up himself. If he can afford to tip the foreman, 
chargeman, and others, he will learn quicker, of 
course. In this country they happen to have 
realised that the present apprentice is the future 
man, and great pains are bestowed on him in con- 
sequence. In one of our large electrical concerns, 
I should also add, the apprentices who go faithfully 
through the full course are guaranteed a position 
of at least 75 dols. a month, nearly 151. 10s. As 
may be imagined, the applications for apprentice- 
ships in this concern are numerous; only college 
graduates are taken, and of them they necessarily 
have a wide choice. And yet you wonder at this 
country’s progress ! 

As regards trade unions, they are not so strong 
here, although the baneful pe Gos 2 of European 
‘‘organisers”’ is making itself felt. Men rely more 
on their individual efforts and ability. . There are 
people who contend that being able to lean on a 
union makes a man less industrious, careful, ambi- 
tious, and efficient. Perhaps a very strong reason 
against prevalence of unions is the lack of homo- 
geneity in the personnel’over here. In England the 
workmen are all British, broadly speaking, and 
although they may not gét on any better together 
on that account as man and man, yet they combine 
the more readily and reliably as against their 
common enemy—as they regard him—their em- 
loyer. Here, where in any shop or mill Americans 
orm perhaps only from a fourth to a tenth of the 





whole, no such united action can be expected. The 





Shup Life.—I have remarked on the amount ‘of : 


be, perhaps, excused for sinning in that ‘respect. ' 
extent than in England; they are encouraged to’ 
handling the work; in fact, any branch of the’ 


business. Suggestion-boxes in which these can be’ 
dropped are put up, and thus the ideas reach the’ 
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majority being Scandinavians, Germans, Irish, 
Scotch, English, Italians, &c., never know each 
other well enough to rely on combination ; if they, 
asa body, began to show their teeth, overtures 
from the employers would soon find a breach in 
their ranks, for one race would not feel sure: of 
the other. The railroad men are pretty solid, but 
they are chiefly Americans ; at any rate, they are all 
English-speaking people. In mills, however, many 
of the workers know only their own language. The 
miners are now combining pretty thoroughly, but 
that is because they consist largely of foreigners 
(Poles, Huns, lower-class British, &c.), who, being 
on a low intellectual plane, are naturally more 
‘‘workable”’ in the hands of the labour leaders. 
** Leaders ” forsooth ! 

Of one thing in this country there is not the 
slightest doubt: people work harder. As com- 
pared with England, I should say the American 
workman was certainly the lower paid, if you con- 
sider the amount he does for his wage ; and surely 
that is the only logical way to look at it. He 
works longer hours (ten in shop, and nine to ten in 
office), and works harder and more continuously. 


In the English engineering trades the shops have | 


about twenty days’ holiday a year, besides Sun- 
days ; also every Saturday from 12 noon. 
have three all told—Christmas, Independence Day, 
and Labour Day ; some also have New Year’s Day 
and Decoration Day. Watch arly carpenter, plumber, 
builder, or any man engaged in telephone or tele- 
graph street installation, sewer work, excavations, 
&c. ; you would admit he was was much quicker 
about it than in Europe. Yes, the American work- 
man works harder and through longer hours, but 
by doing so he gets much more money, and is thus 
enabled to get more comforts and improve his sur- 
roundings generally, as a result of which he is a 
better and more satisfied man, a more cheerful and 
satisfactory employé, and a more diligent and pro- 
ductive workman. In short, he does more and 
gets more. The Britisher does as little as he can, 
and then grumbles at his small wage, although even 
at that itis much higher than on the Continent, where 
the hours are also nearly twice as long. Honestly, 
I wonder how some of your firms keep on their 
legs. They have to make up for it somewhere ; 
they generally take it out of the long-suffering non- 
union draughtsman and clerk, and also—and natu- 
rally so—spend a minimum (and that only the 
legal) amount on the men’s comfort and con- 
venience in the shop. The American workman’s 
broad-minded attitude on the machine question is 
well known. He recognises that his employer is 
entitled to have some voice in the running of his 
own business. He (the workman) therefore does 
not kick when a new machine is introduced ; in 
fact, he would be the first to suggest some- 
thing better still, if he saw it, in the way of 
cheaper production. He will attend to two, three, 
and sometimes half-a-dozen machines. He is not 
so grossly ignorant as to be guilty of the fallacy 
that keeping down the output while insisting on 
keeping up the wages isa good thing for the worker, 
or one that will not ruin the employer. Some of 
your labour leaders pose as men of light and lead- 
ing—connoisseurs of art, &c.; well, it is a pity 
somebody does not take them in hand and teach 
them the first principles of economics. 

While talking of x life, I ought certainly to 
allude to what I have always considered a bar- 
barous practice, and one that constitutes the 
greatest grievance your workmen suffer under. I 
refer to the 6 o'clock start. _This practice of comin 
out into the cold at an early hour and werking 2 


hours in a cold uncomfortable shop before obtain- | 


ing one’s breakfast is an economic mistake on the 
employer’s part. So far as I know, the universal 
custom in America is to have breakfast before going 
to work, the hour of commencement being 7. I 


think I need do no more than mention this griev- | 


ance here ; that it is such will be conceded readily 
enough by those who have erdured it. Also you 
might allow men to use stools for light bench- 
work, or when running a machine; but that would 
be a new departure from your great-grandfather’s 
ractice. 

“ Working Ability.—Of the skill of the British 
workmen I am more than ever convinced. As a 
mechanic, pure and simple, whether on bench, 
floor, or machine, I have not seen his superior. 
Most decidedly Ihave not seen his equal as a 
handicraftsman—a manual worker. Perhaps your 


rigid apprenticeship system is responsible for this. 
Anyway, your thoroughness is well known ; what, 
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you make, endures. We have blowing engines, 
&c., still working over here that you sent over 
forty or fifty years ago. You may be sure they 
would be replaced if such were a gain.. I know 
that critics here pretend that the only superiority 
in your work, if any, is in superfluous finish. 
That is untrue, and: they know it. Look at your 
boiler work. Is your excellent workmanship there 
a matter of polish? I quite agree that you do put in 
a lot of unnecessary work on your locomotives, 
for instance ; but that is not their only point of 
excellence, for they certainly do more pulling on 
less coal and repair than the American engine : 
and what more do you want ? 

You have some sharp practice to contend with 
here : one large file-making firm stamps its bad work 
‘*Sheffield.” A double-barrelled shot: disposes 
more readily of its ‘‘ wasters,” and gives your trade 
a black eye at the same time. 

I will merely say that I have given my views 
honestly as deduced from a stay of nine years on 


this Continent ; I have lived in several States, but ! 











cannot speak for the whole country any more than 
of Britain as a whole. 

In conclusion, I notice that you have recently 
been sending workmen over here on inspection 
tours ; asa rule, only railroad, officials come, and 
they only come as on a holiday—convinced before: 
hand that there is nothing for them to learn—and, 
at any rate, not intending to adopt it. The North- 
Eastern appears to be the only road which ‘has so far 
turned the teachings of American practice to account. 








T.S.8S. “KAISER WILHELM II.” . 


(Continued from page 194.) 

Havine in our previous articles described in 
detail the hull and the general arrangements for 
passengers of the North German Lloyd twin-screw 
steamer Kaiser Wilhelm II., we now turn to the 
machinery. On the occasion of the launch last 
year, we reproduced a photograph of the two engines 
driving one of the twin screws (see ENGINEERING, 
vol. lxxiv., page 339), and we hope in subsequent 
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auxiliary duplex feed-pump. In each stokehold 
there is also a steam ash-hoist for use in harbour. 
In the No. 3 boiler-room there is a duplex ballast 
pump ; the feed-pumps we shall illustrate and de- 
scribe in dealing with the auxiliary machinery. 

The double-ended boilers are illustrated-in the 
sections published on page 245, Figs. 52, 53, and 
54. These boilers are 5.160 metres (19 ft. 5 in.) 
in diameter with a length of 6.35 metres 
(20 ft. 10 in.). The shell plating is 38 millimetres 
thick (1.50 in.), and the detail of the riveting of 
the joints is shown in Fig. 54. There are in the 
double-ended boilers 328 stay tubes and 680 other 
tubes, the total being 1008. ‘The heating surface is 
640 square metres (6889 square feet), and the grate 
area 18.72 square metres (201.5 square feet). 

The single-ended boilers differ from the others 
only in their length. The diameter is the same, 
and the total length is 3.675 metres (12 ft.). The 
corrugated flues are of the same general dimen- 
sions, and the combustion chamber, instead of 
being 1302 millimetres (52 in.) wide over all, is 
only 740 millimetres (29.14 in.). The tubes in 
this case are also 2.4 metres (7 ft. 10} in.) long, 
and the heating surface in each is 331.5 square 
metres (3568.4 square feet), the grate area being 
9.36 square metres (100.75 square feet). The 
working pressure is 15 atmospheres (213 Ib.). 

The 124 furnaces have a collective grate area of 
290 square metres (3122 square feet) ; while the col- 
lective heating surface is 10,000 square metres 
(107,643 squarefeet). For each group of boilers there 
is a separate funnel. These funnels rise to a height 
of 123 ft. 5 in. above the grate level. The outer 
casings of all four funnels are of the same diameter, 
to give a neat appearance ; but the inner casings 
vary in size according to the area of fire-grate and 
amount of coal to be consumed. Two-thirds of 
the circumference of the boilers are lagged with 
kieselguhr covering, held in place by wire netting ; 
the bottom part is protected by cork strips with 
asbestos covering. 

The drawings reproduced show the remainder of 
the dimensions ; and as to the specified strength 
of metals the following particulars may be 
interesting :— 

Tho strength of the shell-plates and butt-straps is to 
be from 52 to 60 kilogrammes per square millimetre (32.: 
to 38 tons per square inch), and the extension at least 20 
per cent. over a length of 200 millimetres (8 in.). For 
edge-plates, and those plates upon which the flames 
play, the strength need not be more than 40 kilo- 
grammes (25.4 tons), and the extension 25 per cent. For 
all other plates the strength is to be from 40 to 50 kil®- 
grammes (25.4 tons to 32 tons per square inch), and the 
extension from 25 to 20 per cent. over a length of 200 
millimetres ($in.). The longitudinal stays are to be screwed 
into the front plates, and fitted with nuts and washers both 
outside and inside. Thestay-tubes are to be screwed into 
the tube plates and riveted. The stay-bolts are to be 
screwed into the plates, and also provided with nuts and 
washers both inside and outside. Wherever possible, the 
seams are to be hydraulically riveted with steel rivets. 

The steam-piping arrangement is shown on the 
two-page plate. It will be seen that there are four 
main leads, one from each boiler-room, and that all 
four are carried right aft to the engine boiler-room 
bulkhead, where there is a stop-valve for each of 
the four lines. 

We may append to our description of the boilers 
one or two of the more important clauses of the 
machinery specification. 

The Boilers.—The boilers are to be built of Siemens- 
Martin steel, and to be arranged so as to be independent 
of each other. They are to be constructed for a work- 
ing pressure of 15 kilogrammes per square centimetre, 
and to be tested under a water pressure a 20 kilogrammes. 

The tubes are to have an external diameter of 76 milli- 
metres (2.99 in.), with a thickness of 4 millimetres (0.16 in.). 
All rivet and other holes are to be bored, the longitudinal 
seams to be provided with double-butt straps and four- 
fold riveting; the ends and corners of the plates to be 
planed, and where possible to be caulked on both sides of 
the seam. 

The boiler seatings are to be made in wrought iron, and 
rise sufficiently high above the double bottom to give the 
men space underneath for cleaning and repairs. 

All the boiler drawings must be submitted to the Nord- 
deutsche Lloyd for approval. 

All the parts are to be tested hydraulically at a pres- 
sure of 20 kilogrammes per square centimetre (288 Ib. 
per square inch), in the presence of the superintendent 
and a boiler inspector from Bremen. When these tests 
prove satisfactory, the boilers are to be twice coated 
with red lead before being put on board. A lagging with 
kieselguhr and ,4 in. galvanised iron is to © ast 
afterwards on portions which may be trodden upon; in 
other parts wire netting of large mesh is to be applied ; 
the boiler bottoms are to be clothed with strips of cork, 
as on the Kaiserin Maria Theresia. The boilers have to 


be heated each time before applying the coating and lag- 
ging. The large steam-pipes are to be clothed with 


kieselguhr composition and sheet iron or wire gauze. The 
plates of the passages between the boilers are to be of 
galvanised iron Zin. in thickness, — , 

Funnels and Smoke-Box.—The dimensions of the plates 
and angles for these parts are to be the sameas on the 
Kaiser Wilhelm der Grosse. Each group of boilers is to 
have one funnel, of plates 4.5 millimetres (0.18 in.) in 
thickness, up to the height of the boat deck, and of 
4 millimetres (0.16 in.) thickness above that level. The 
lower portion of the funnel, up to the upper grating of 
the boiler hatch, is to be surrounded at a distance of 250 
millimetres (10 in.) with a shell; and this inner space is 
to be utilised for ventilation, and for withdrawing the 
foul air from the several decks. 

The smoke-boxes are to be made double, the thickness 
of plates to be 4.5 millimetres inside and 3 millimetres 
outside, and the two plates are to be connected by stays. 
The smoke-box doors are to be constructed according to 
the rules of the Norddeutsche Lloyd. 
| Valves.—Each boiler is to be fitted with three or 
| six spring-loaded safety-valves, each set to be provided 
| with a release mechanism, to be operated also from the 
| adjoining boiler or engine-room. Slotted tubes of brass 
| are to be provided in the interior of the boilers, extending 
| through their whole length, in order to conduct the steam 
| to the stop and safety-valves. The blow-off pee of the 

safety-valves are to be placed at the aft side of the funnel. 

A stop-valve is to be provided close to the boiler shell, 
the valve to be made in cast steel; the main stop-valves 
must be accessible from the deck above, or from the ad- 
joining boiler-room. 

Fire-door frames and doors are to be made in wrought 
iron, at least 16 millimetres (0.63 in.) in thickness ; they 
must be fitted with internal plates, leaving an air space 
between the outer and inner plates; air-valves have to be 
provided for admitting air above the grates. 

The feed-valves have to be combined with the stop- 
valves; each boiler is to be fitted with two feed-valves ; 
and further with a cast-iron pipe to distribute the feed- 
water in the interior. The feed-heating is to be done as 
on the Kaiser Wilhelm der Grosse. 

Each boiler is also to be fitted with a blow-off valve anda 
scum-valve. The blow-off valve is to be provided on the 
ship’s side, above the floor-plates, with a cock, which is 
to pass right through the ship’s plating, and is to be 
furnished outside with a flange, connected with the cock 
by bolts of Muntz metal. 

Two copper pipes and some leather hose are to be placed 
in each stokehold for the purpose of cooling the ashes. 
Double-ended boilers are to be urnished with three water 
gauges of the Dewrance type, and the single-ended 
boilers with two gauges, Pd further with three test- 
cocks ; the branch connections for the gauges are to be 
provided with stop-valves. 

Ventilators.—Each stokehold is to be provided with at 
least four ventilators of ample dimensions, made in 
galvanised iron, except the tops of such ventilators as come 
near to the compasses, which are to be made in copper. 
One ash-ejector is to be provided for each stokehold, and 
a small steam-winch for use in port, which must also be 
workable by hand. 

The main steam-pipes are to be of steel ; all the other 
steam, feed, discharge, and circulating pump pipes are 
to be constructed in copper, with hard soldered flanges. 
The elbows of the main steam-leads are to be cast in 
steel or bronze, or be forged in copper, and must be 
thicker than the pipe itself. The steam and other pipes 
are to be tested like the boiler pipes. A special valve for 
the salinometers is to be fitted to each boiler. 


(To be continued.) 











MACHINE FOR BORING, FACING, AND 
RECESSING MAGNET CASES. 

Tur machine which we illustrate on page 237 has 
been specially designed by Messrs. Ward, Haggas, 
and Smith, of Keighley, for boring out, facing, and 
recessing the ends of the magnet cases of dynamos and 
motors. It is stated that magnet cases, which have 
previously taken five hours to machine, can now be 
finished in 1} hours by this machine. 

The machine has a massive bed, provided with 
accurately planed and scraped guides. In the middle 
of the bed is formed a gap, in which is situated a table 
provided with T-slots, to hold the gigs to which 
the magnet cases are bolted whilst being operated 
upon. ‘This table is fitted with a transverse motion 
by means of a screw, and is provided with a trough 
all round to retain the lubricant for the cutters. On 
each end of the bed is fitted a headstock, the one on 
the left-hand being provided with a self-acting boring- 
bar of large diameter, havinga boring-head fixed at the 
end for boring out the magnet. The boring-head is 
fitted with two sets of cutters, one for roughing and 
one for finishing, the finishing cutters being arranged so 
that they do not commence cutting until the roughin 
cutters have got through. The boring-bar is seoridel 
with an independent drive, and can be stopped, 
started, set up to, or withdrawn from, its work inde- 
pendently of the other tools. It is provided with 
three rates of self-acting gear-driven feed, which can 
be instantly changed by means of a lever situated 
within easy reach of the operator; it is also fitted 
with ball-bearings to take the pressure of the cut, and 
has a quick adjustment by a hand-wheel. The boring- 
bar works in a large cast-iron spindle, which revolves 
in cast-iron bearings. The spindles are cast with 
large flanges, to which are bolted the face-plates carry- 








ing the tool-slides, each face-plate being provided with | 


one facing and one recessing tool. These tools are fitted 
with a continuously gear-driven feed-motion, and can 
be set up to, or withdrawn from, the work whilst the 
machine is in motion, without interfering with each 
other. Each faée-plate can ‘be started or stopped 
independently by means of a clutch easily operated 
by a lever in front of the machine. The heads are 
adjusted along the bed by méans of worm-wheel and 
rack and pinion, and are provided with adjustable 
stops. 

The machine is driven by means of a large four-step 
cone pulley, through suitable double purchase gearing, 


and a shaft running up the inside of the bed carrying- 


pinions, which gear into the face-plate wheels and the 
wheel on the boring-bar. All the gearing is machine- 
cut from the solid, and neatly guarded. All levers for 
operating the machine are within easy reach of the 
attendant. The finished weight is 10 tons. ¢ 








THE SAFE RUNNING OF EMERY WHEELS. 
To tHE Eprror oF ENGINEERING. 2 

Srr,—Referring to the paper on the above in your last 
issue, will you permit me to add a few notes evolved from 
every-day practice? It need hardly be said, in the first 
place, that it is important to secure an emery wheel of g 
quality, and of a texture and hardness well suited_to the 
work. This is not so simple a matter as it may at first 
appar, owing to the quantity of cheap inferior wheels, 
chiefly of Continental make, with which the market is 
flooded. Before the wheel is mounted it should be care- 
fully examined to see that it is perfectly sound. When 
tapped lightly with a hammer, it should ring. ‘ 

‘he wheel should be mounted so that it fits easily on 
the spindle, and thus have room to expand should it 
become warm. Large washers or flanges, say about one- 
third the diameter of the wheel, should be fitted on eithér 
side. These are preferably made slightly concave on their 
inner side, and a thin piece of packing—rubber or leather 
will do very well—should be placed between them and the 
wheel. Care must be taken that they are not screwed up 
too tightly, as thin wheels are liable to crack, especiall 
if a little warped, and they are then, of course, A avn f 
ingly dangerous. The machine in which the wheels are 
mounted should be well and substantially made, and free 
from vibration, and its frame preferably cast in one piece. 
All wheels should be fitted with a strong guard. To 
lessen the chance of fracture, the writer can recommend 
for difficult work the insertion of a web or webs of brass 
wire in the wheel, proportioned in strength to the size 
and weight of the wheel. 

_ The question of — is, of course, a factor of immense 
importance, and will i 

rent size and character. For general purposes the writer 
has found a speed of about 5000 ft. per minute at the 
periphery suitable. 

The following are probably the chief reasons for emery 
wheels flying to pieces :—(L) The wheel being warped in 
shape, unsound, or out of balance; (2) running at too 
high a speed; (3) ramps 4 of the wheel at the spindle 
hole by the expansion of the spindle, and from the wheel 
fitting too tightly ; (4) a blow, or screwing up the washers 
too tightly ; (5) the wheel becoming heated owing to the 
work being forced ; (6) too light a machine causing ex- 
cessive vibration. 

Your readers will doubtless be able to add to the 
number. 

Yours faithfully, 
M. Powis BALE. 

Appold-street, E.C., August 17, 1903. 








AUSTRALIAN PATENTS BILL. 
To THE Eprtor or ENGINEERING. 

Srr,—An Australian Patents Bill was introduced into 
the Senate on June 26, 1903, and when it becomes law 
will afford striking evidence of the benefit of federation 
to inventors and manufacturers and investors in patents. 

We believe that the measure will be largely supported 
by those interested in inventions and patents, but there 
are several directions in which amendments will be pro- 
posed, and probably made, before the Bill becomes law. 
The Bill is to a great extent based upon existing British 
law, and the most important feature to the inventors of 
Australia is that an invention, when such Bill becomes 
law, may be protected throughout the whole of the 
Commonwealth for fourteen years by one patent for each 
invention, and at greatly reduced cost. The initial fees 
proposed in the Bill amount to 8/., with a renewal fee at 
the expiration of the seventh year of 5/., so that for the 
whole currency of the patent the official fees will be only 
13/., which is a great deal less than the full cost of a 
i patent, its renewal fees being much heavier—viz., 


There is introduced in this Bill, for the first time in 
Australian legislation, the granting of what are termed 
** Patents of Addition,” under which an improvement upon 
any patented invention by the same patentee may be pro- 
tected for the remainder of the term of the original patent 
upon payment of one-half of the original fees. This pro- 
vision has prevailed for some years in Germany and 
other European countries, and it affords an advantage to 
the inventor which he is fairly entitled to claim, and 
which will probably help in the development of inventive 
activity in employes and others. 

It is, of course, essential to the Bill that a central 
Patent Office shall be established. Whether this will be 
in the Federal capital or in some other city temporaril 
until the Federal capital is adopted is a matter whic 
will be controlled by the course of events, 

The Bill provides that until the State departments are 
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taken over, under proclamation to be issued after the Act 
comes into force, every State shall continue to issue its 
own patents as at present, and no proceedings affecting 
the passage of State-filed cases will be taken by the 
Federal Department, except in the completion of appli- 
cations for provisional protection —s at the date 
when the State Department is taken over by the Federal 
authority. It is intended to have a clause proposed by 
which the State Patent Offices will be authorised to re- 
ceive applications and to immediately forward the same 
for filing to the Federal office. This is to enable inventors 
in any State to have the most facile means of obtaining 
early protection of their inventions. It is also to be 
hoped—although there is no distinct provision made in 
the Bill—that it is part of the scheme of the Federal 
Government, when the Federal Act comes into operation, 
to have records of all applications transmitted as soon as 
published to each State office, so that the local inventors 
and manufacturers will be able there to obtain the fullest 
information as to Federal patents obtained or appli- 
cations filed. 

The Bill further insures—as might be expected—that 
the patents obtained in the several States shall remain in 
force, with all the rights ted in them, for the par- 
ticular States in which they have been granted. It is 
presumed that actions in respect to these patents will be 
taken, as at present, in the Court of the State by which 
the — was issued ; but this is not clearly expressed in 
the Bill. : 

A system of exaniination in regard to each application, 
to ascertain as to its having been prepared in accordance 
with the new patent Jaw and regulations, and also as to the 
merits and novelty of each invention, is to be made in the 
Patents Office before the Australian patent can be granted, 
and the examiners have to report to the Commissioner of 
Patents. It is proposed that patents or publications 
more than 100 years old shall not be held to anticipate an 
invention; but the recent British Act makes the period 
50 years, and there does not seem to be any valid reason 
why the Australian examination should go back for the 
longer period. This point will probably be the subject 
of amendment. 

Applications are to be advertised, and may be opposed 
upon practically every ground, including the want of 
novelty of the invention even by its description in a 
book. The Commissioner of Patents is given power to 
grant a patent, and, in case there is a possible anticipa- 
tion, to make a reference upon the patents, so as to 
direct the attention of the public to the former publica- 
— and the possible limitation thereby of the inventor’s 
nights. 

Another provision quite new to British law is that the 
invention must be worked in Australia within five years 
from the date of the patent, and that the importation of 
the patented article shall not be allowed after the period 
of four years from date of grant. Every patent is to be 
granted subject to these express restrictions as to working 
and importation. To insure full use of the invention, it 
is further provided by the Bill that any interested person 
may compel the patentee to grant a licence to him, 
unless the patentee can show that the reasonable require- 
ments of the public are satisfied. The reasonable re- 
quirements of the public are not deemed to be satisfied if, 
by the default of the patentee, any existing industry, or 
the establishment of any new industry, is unfairly pre- 
judiced, or the demand for the patented article 1s not 
reasonably met. 

The actions for infringement of Federal patents, it is 
provided, shall be taken in the Supreme Court of the 
State in which the Federal Patent Office is situated, and 
not in the particular State in which the infringement 
may have been committed. In this we seek an alteration, 
us, unless altered, the residents of every State are not 
fairly treated, the patentees in other than the ‘‘ central ” 
State being required to incur the expense of taking their 
actions, removing their witnesses, and attending the trial 
at the Court of the “‘ favoured ” State. 

It has been suggested, according to a Press telegram 
from Melbourne, that a commissioner should be imported 
from abroad, for the administration of the Federal depart- 
ment. This we consider quite unnecessary, for not only 
are there capable men in Australia who could fill the 
position to the satisfaction of all concerned, but, more- 
over, it would be obvious that any person imported will 
be conversant with the procedure of the country whence 
he comes, and may, perhaps, be inclined to view the 
necessities of our new procedure unsympathetically, and 
his views will probably be circumscribed. Further, the 
commissioner to be appointed under the Act is to displace 
the six officials who laws been capably filling their posi- 
tions in the State departments. 

The Bill also provides for the registration of patent 
attorneys on passing the prescribed examination and pay- 
mentof fees, and imposes a ang é of 1002. upon any 
person not registered describing himself as a patent 
attorney. 

Provision is proposed whereby the Commonwealth may 
become a party to the convention for the mutual pro- 
tection of patents, which exists between nearly all the 
civilised countries of the world. 

The Bill provides that the Act shall commence on a — 
to be fixed by proclamation, but it has yet to pass throug 
all its stages in the Federal Senate and House of Repre- 
sentatives ; and in the opinion of competent persons, it is 
improbable that it will be dealt with by the House of 
Representatives until next year, or come into operation 
before 1905.- In reply to questions, the Right Hon. C. C. 
Kingston, P.C., Minister for Trade and Customs, who 
will administer the Federal Patents Department, has 
stated that he will have the records and indices which are 
now kept at the State offices collated before the Act comes 
into operation. This work of itself may occupy some 
twelve months, and until this is done it is impossible for 





the examination of any Federal eetiianion to be made 


or the provisions of the Bill to be administered. 

The Bill does not touch the issue of design patents, 
with respect to which we have advocated that protection 
shall be granted for a period of five years for such new 
designs, applicable to configuration and style of manufac- 
tures, as do not fairly come under the general heading of 
a practice being largely in vogue in the 

nited Kingdom and the United States of America. 

Further, the Bill under review does not in any way 
deal with trade marks, which are left for a subsequent 
measure, and will involve other and distinct points of 
consideration. 

CHARLES V. COLLISON. 
A member of the firm of Collison and Co., 
Eagle Chambers, Adelaide. 
King William-street, Adelaide, July 15, 1903. 








THE PARSONS STEAM TURBINE. 
To THE EpiTor or ENGINEERING. 

Srr,—In your leading article of July 31, on ‘The 
Future of the Steam Engine,” you mention that we have, 
in the case of a 10,000 horse-power steam turbine now on 
order for Frankfort, guaranteed a steam consumption of 
15.4 lb. per kilowatt-hour, or 8.8 lb. per indicated horse- 
power hour. May we point out that there is a slight 
mistake in this statement, inasmuch as the said machine 
is on order for the Elektricitiitswerk, Essen. 

With reference to the above case, we would like to 
mention that we confidently expect to reach a much 
better result than the guaran figure, for reeent con- 
sumption tests made on the 5000 horse-power machine at 
Frankfort were as follows :—6.7 kilogrammes (14.7 lb.) of 
steam per kilowatt-hour, the pressure being only 10.6 
atmospheres, and the temperature of the steam 312 deg. 
Cent. This result was obtained with a vacuum of only 
90 per cent., the load of the machine being 2995 kilowatts. 
If a machine of only about half the size of the one in- 
tended for Essen, when working under conditions which 
are by no means the best that can be attained, does not 
consume more than 14.7 lb., there is every reason to 
believe that the 10,000 horse-power unit will be much 
below the guarantee in its steam consumption. 

The abcve may, perhaps, prove of interest to your 


readers, 
Yours truly, 
AKTIEN-GESELLSCHAFT Brown, Boveri, ET CIE. 
Baden, August 17, 1903. 








THE DIESEL OIL-ENGINE. 
To THE Eprror or ENGINEERING. 

Str,—I observe in your issue of July 31, in the report 
of the discussion on Mr. Ade Clark’s paper on the Diesel 
oil-engine, at Leeds, that I am made to say that ‘ with 
a 45 per cent. load factor” the cost of oil would be one- 
sixth of a penny per British thermal unit, with a dy- 
namo driven by such an engine. What I did say was 
that with oil at 45s. per ton the cost would be one-sixth 
of a penny. Moreover, it was not at the Glasgow Exhi- 
bition that I saw the engine stop for want of fuel. 

Yours truly, 
A. J. Lawson. 

4, Adelphi-terrace, London, W.C., August 11, 1903. 








ECONOMY OF FUEL. 
To THE Eprror or ENGINEERING. 

Srr,—There is a trite saying “‘figures cannot lie,” but 
while this may be true, it is none the less a fact that the 
translation of figures into words may often be effected in 
many different ways. In Mr. McLaren’s recent paper read 
before the Institution of Mechanical Engineers, reprinted 
in your issue of the 7th inst., are givena number of tables 
showing the cost of fuel and the works cost, per unit of 
electricity, for most of the generating stations in Great 
Britain, and from these figures the author made certain 
comparisons as to the relative economy of condensing and 
non-condensing plant. I venture to give herewith other 
and very different results which may be deduced from the 
identical tables. 

Mr. McLaren’s conclusions are based, not upon the 
mean —- of all stations, but upon the average 
cost of all electricity produced—i.e., his basis is 


= (total works cost of each station) 
> (number of units of each station) 





not 








= ( Works cost 
a Number of units 


for each station ), 





Number of stations 

with the result that the large stations have an overwhelm- 
ing preponderance. This is well seen in Table IV. of his 
paper, ‘‘ Provincial Non-Condensing Stations, Lighting 
only,” where, as the ‘‘average” of forty-three stations, 
he obtains— 

Fuel cost Lae oa .. 747d. per unit sold. 

Works cost... au .. 1.363d. + 

Now if we omit but one station from this table—viz., 


Edinburgh (whose oor is nearly ten times as large as | y 


any other in that table)—what do we find? Why, the 


‘‘average ” of the remaining forty-two stations s— 
Fuel cost wah 55 ... 1.043d. per unit sold. 
Works cost... ik ... 1.883d. ¥s 


increases of 40 and 38 per cent. mage rg Clearly 
in these circumstances the figures that Mr. McLaren 
gives cannot be taken as a very accurate guide to 
the relative merits of the respective types of station. 


To treat each station as being of equal importance by 
averaging the fuel and works costs of the various stations 
is open to several objections; but for sake of showing 
what very different results from Mr. McLaren’s are 
obtained on this basis, I give a comparison below, the 
figures under ‘‘ Mean of Station Costs” being the mean 
of the columns ‘‘Coal per Unit Sold” and ‘‘ Works Cost 

r Unit Sold” of Mr. McLaren’s tables, and the figures 

eaded ‘Mr. McLaren’s Averages,” being the averages 
given in his paper. 


1.—Metropolitan Stations. Lighting. Costs per Unit Sold. 


Mean of Station Mr. McLaren's 
Costs. 











Averages. 
Fuel Works Fuel Works 
Cost. | Cost. Cost. | Cost. 

: a. . eT aw 
Non-condensing ..| 1.029 1.750 1.007 | 1.632 
Partly condensing ..| 1.125 1,822 972 | 1.576 
1,918 1.169 | 1.999 


Condensing .. < 1.061 
Here partly - conde 

extravagant in fuel, ins' 

McLaren’s figures imply. 


nsing stations appear the most 
re of being the least so, as Mr. 


2. Provincia! Stations. Lighting Only. 


| uitne lost 





Mean of Station Mr. McLaren’s 
Costs. Averages. 


| 
=a ‘ -|- 
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Fuel | Works , 








Fuel Works 
Cost. Cost. | Cost. | Cost. 
| d. | d. | d. | d. 
Non-condensing } 1.05 1.947 | .747 1.363 
Partly condensing ... 1.049 | 1.889 678 1,329 
Condensing .. a 0.942 1,805 853 1.591 
| 








In this case the condensin plants show up best, both 
as to fuel and works costs, though under Mr. McLaren’s 
method they appear in both respects the worst. 

3. Provincial Stations. . Lighting and Trams. 





Mr. McLaren’s 
Averages. 


Mean of Station 
| Costs. 


Fuel Works Fuel | Works 

















Cost. Cost. Cost. Cost. 

d, d. d. d. 
Non-condensing -757 1,482 -693 1,258 
Partly condensing .. -622 1.015 .540 0.878 
Condensing .. .678 | 1.260 561 1.143 








The ‘‘ order of merit ” here is the same, 


4, Tramway and Railway Stations (Condensing). 

snes ; : see A i te in CRORE 

Mr. McLaren’s 
Averages. 


Mean of Station 
Costs. 


Fuel Works Fuel | Works 








Costs. , Costs. | Costs. Costs. 
ef SR Derry ae 
Tramways 405 885 | .316 721 
Railways ae re -300 897) | B35 -907 
' 


Railways thus appear to be more economical in fuel, 
instead of less so, and but 2 per cent. more costly in 
works costs, instead of 25 per cent. 

I refrain from entering further upon this question, 
though the temptation is strong; but enough has been 
said to show that Mr. McLaren’s tables are open toa very 
different interpretation to that he puts upon them. 

Yours faithfully, 
Epwarp V. Ciark. 

48, Blomfield-road, Shepherd’s Bush, London, W. 








Water Suppty or Buenos Ayres—The length of mains 
laid at the close of last year in connection with the 
Buenos Ayres Water Works was 522 miles, besides 58 
miles in Flores and Belgrano. The quantity of water 
supplied to Buenos Ayres in 1870 was 880,000 cubic 
metres; in 1901 the corresponding total had grown to 
40,756,607 cubic metres. The average consumption of - 
water ie head of the population was multiplied nearly 
five-fold in the twelve years ending with 1992 inclusive, 
The profit realised in 1902 was 3,521,031 dols. 





Bgxcian IRON AND StxEet.—The production of finished 
iron in Belgium in 1898 was:—First half, 253,277 tons; 
second half, 243,353 tons ; total for the year, 496,630 tons. ° 
In 1902 the corresponding output was:—First half, 
189,370 tons; second half, 192,500 tons; total for the 
year, 381,870 tons. The out-turn for the first half of this 
ear was 209,560 tons. In 1898 finished steel was made 
in Belgium to the following extent :—First half, 263,525 
tons; second half, 292,040 tons; total for the year, 
555,565 tons. In 1902 the eas tec Lng stood 
thus :—First half, 358,170 tons ; second half, 397,710 tons ; 
total for the year, 755,880 tons. In the first half of this 
year finished steel was made in Belgium to the extent of 
473,200 tons. The general conclusion established by these 
figures is that in Belgium, as in other countries, steel has 
been gaining greatly during the last five years upon iron, 
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THE POWER REQUIRED TO DRIVE 
CENTRIFUGAL MACHINES. 

Tue illustration, Fig. 1, annexed, shows a battery 
of three patent water-driven Weston centrifugals, 
made by Messrs. Watson, Laidlaw, and Co., Glasgow, 
of their standard type, and similar to those described 
in ENGINEERING of May 17, 1901. These machines 
are fitted with the firm’s patent automatic cut-out 
apparatus, which controls the amount of water re- 
quired by the water-wheels, and are supported on a 
patented form of steel framing. 

A series of tests of these machines, under working 
conditions as nearly as possible equal to sugar- 
curing practice, have been carried out by Professor 
Watkinson, of the Glasgow and West of Scotland Tech- 
nical College, who has made the following report :— 


The battery tested consisted of three water-driven 
Weston centrifugals, having baskets 30 in. in diameter 
by 18 in. deep. 

The water for driving the centrifugals was supplied by 
a duplex steam-pump, having steam-cylinders 16 in. in 
diameter, and pumps 8 in. in diameter, with a stroke of 
10 in. 

The pump was connected to the battery by a pipe 3 in. 
bore by 17 ft. long, having two bends. ‘This is exclusive 
of the main pipe on the battery with the small dis- 
tributing pipes to each centrifugal. 

Indicator diagrams were taken from each end of both 
steam cylinders simultaneously, and the water discharged 
was weighed. p 

The cycle of operations was taken at six minutes-- 
that is :— 

Two minutes for acceleration to full speed. 

Two minutes for maintaining at full speed. 

Two minutes for stopping and emptying. t 

Each machine was fitted with two water-valves, having 
nozzles respectively 0.375 in. bore and 0.203 in. bore. 

The basket contained a load of 295 lb., consisting of 
wooden boxes filled with iron borings. 

With a water pressure of 150 1b. per square inch, the 
centrifugal was accelerated, in 2 minutes, to a speed of 
1247 revolutions per minute, the consumption of water 
being 550 Ib. per minute. 

With a water pressure of 150 1b. per square inch, the 
centrifugal was maintained for 2 minutes at a speed of 
1247 revolutions per minute, the consumption of water 
being 127 lb. per minute. 

With a water pressure of 150 lb. per square inch, one 
centrifugal accelerating and one maintaining full speed 
at the same time, the consumption of water was 674 lb. 
per minute. 

From the data obtained the following calculations were 
made :— 

Indicated horse-power during accele- 


ration... ; és “se ; 6.69 
Indicated horse-power during main- 

taining ... te vos - ae 1.76 
Indicated horse-power during full stop 0.118 





3 ) 8.568 





Average indicated horse-power for the 











cycle 2.856 
Water horse-power during acceleration 5.78 
” ” » Maintaining 1.34 
” ” »  fullstop ... 0.00 

3 ) 7.12 
Average water horse-power for the — 
56 eee «vi 


cycle aes i ; S4 
When one centrifugal was being accelerated and one 
was being maintained at full speed :— 
The indicated horse-power was 8.19 
The water horse-power was... 7.10 
From the above we see that the total loss of efficiency 
caused by leakage, internal friction in the pumps and 
steam-cylinders, the loss in the valves, pipes, &c., was as 
follows :— oad 
When accelerating oe centrifugal and maintaining 
one centrifugal at fuil speed, loss of efficiency = 
7.1 ae | 
(1 - aap) x 100 = 13.3 percent. 


When accelerating one centrifugal only = (2 - 74) x 
Od 
100 = 13.6 per cent. 
When maintaining one centrifugal only = (1 - A) x 
240 


100 = 23.8 per cent. 

The small loss of efficiency with this system under 
average conditions is due mainly to the fact that the 
speed of the engine and pump automatically varies in 
oe aa with the demand fcr power by the centri- 
ugals. 

Vith all other systems the steam-engine and dynamos, 
or belt gearing, &c., run at a constant speed, whether the 
demand for power by the centrifugals be great or small, 
and, in consequencs, the frictional and other losses with 
these is much greater throughout the cycle than with 
your hydraulic system of driving. 

The diagram, Fig. 2, shows the distribution of power 
during a complete cycle. The total area of the diagram 
represents the work done in the steam-cylinder. The 
area A represents the work expended by the two 
water-jets during the two minutes’ acceleration, while 
the area B represents the loss in the steam-cylinder 
pump, pipes, &c., during the same period. 

After full speed wey Ste reached, the larger jet is 





automatically closed, and the area C represents the| The pump employed in these tests was a standard 
work momen by the smaller jet remaining open to} Tangye duplex pump, installed for some time in the 
maintain the full speed, while the area D represents | works and used for ordinary service to test machines 
the loss in the steam-cylinders, pump, pipes, &c.,| before shipment, and although somewhat larger than 
during the same period. | would be used for three 30-in. centrifugals, its effi- 
The area E represents the constant loss in the steam- | ciency was not materially affected. 
pump due to a. seg Professor Watkinson found the efficiency highest 
It has been found by experiment that the power| when the quantity of water delivered was greatest. 
required to drive a centrifugal machine varies ap-| This is accounted for by the constant leakage of the 
proximately, within small limits, as the square of the | pump bearing a smaller ratio to the quantity delivered 
speed ; and as Professor Watkinson found that 1.34|at the highest speed, and that the rate of delivery 
water horse-power was required for 1247 revolutions | would require to be considerably higher before the in- 

















Fig. 1. Water-DrRIvEN WESTON CENTRIFUGALS WITH AUTOMATIC CuT-OUT APPARATUS. 
ConstructeD By Messrs. Watson, LarpLaw, AND Co., ENGINEERS, GLASGOW. 
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per minute, the power to run the same machine with | creased loss due to friction, &c., would counterbalance 
the same load at 1200 revolutions per minute (which is | this gain. The efficiency of the pump = 100 — 13.3 = 
the standard speed) will be 1.24 water horse-power. _| 86.7 per cent., is not so high as may be had by pumps 
Taking the efficiency of a Pelton wheel as being 70 | of this class, and may be accounted for by the pump 
per cent., which is not an unusual figure, the net | being rather large for the work it had to do. 
power absorbed by the centrifugal in overcoming fric-| The efficiency obtained in exhaustive tests made 
tion and atmospheric resistance when running at 1200 by the Massachusetts Institute of Technology,, of a 
.24 x 70 _ |duplex pump, bears this out. These tests are re- 
100. corded in the ‘‘ Technology Quarterly,” vol. xi., No. 1, 
March, 1898. 
It will be observed that the useful work done on 
the centrifugal when running at full speed amounts 





. : ‘ . ] 
revolutions per minute is approximately - 


0.868 horse-power. 

Similar experiments made with a centrifugal having 
a basket 48 in. in diameter by 20 in. deep, and with a | ci — 
load of 6 cwt. in the basket, show that the standard | approximately to 10 x 86.7 _ 60 69 per cent. of the 
speed of 750 revolutions per minute can be maintained 100 
by a jet 0.26 in. in diameter, with a water pressure of | work of the steam in the cylinder—that is to say, the 
150 lb. per square inch, equal to 2.12 water horse- | efficiency of the system is over 60 per cent. 
power, which shows that for these conditions, and 
with a wheel of 70 per cent. efficiency, the power) New ZeaLanp GoLp.—The value of the gold produced 
absorbed by this size of centrifugal in overcoming fric- | jn New Zealand last year was something over 2,000,000. 
tion and atmospheric resistance is 1.48 horse-power. This beat the record since 1871. 
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Fig. 4. VirApuct J J or Nine Spans. 


AMERICAN BRIDGES ON THE UGANDA 
RAILWAY. 
By Frepx. W. Emett, F.R.G.S. 

Ay interesting feature of the Kilindini-Port Florence 
line—more commonly known as the Uganda Railway— 
is the recently completed viaducts constructed and 
erected by the American Bridge Company, of Phila- 
delphia. Although the line has been opened for 
through traffic for some months, it is only quite re- 
cently that the whole of the American viaducts have 
been actually completed, and have replaced the tem- 
porary structures which served until then. The 
viaducts in question—some photographs of which have 
lately reached England and are published herewith— 
are on the ascent and descent of the great Mau range, 
which may be said to rise out of the Rift Valley at 
Nakuru (mile 4464) and to terminate before Kibigiri 
(mile 560) is reached. Between these points the line 





ascends and descends over 2000 ft. The earthworks 
on this section were especially heavy, and the engi 
neering difficulties among the most formidable on the 
entire line. 

The American viaducts number in all twenty-seven, 
of which nine are on the ascent and eighteen on the 
descent of the Mau escarpment.’ The viaducts on the 
steep flanks of Kikuyu and Mau ranges have been de- 
signated by letters of the alphabet. Viaducts A to 
H are all on the Kikuyu descent into the great Rift 
Valley, and are of English manufacture. 

The first American bridge on the line is K, at 
mile 4684, between the stations Njoro and Elburgon 
on the Mau ascent. The summit of the escarpment is 
at mile 490, and between that point and viaduct K 
there are nine American bridges, the longest being M, 
that has thirteen spans of 40 ft. and twelve spans of 
20 ft., with a total length of 760 ft. between abutments, 
Viaduct O, Fig. 1 (a photographic view of which 





appears on this page, as taken from the river bed). is 
situated at an altitude of 8100 ft. at mile 476}. 
It is 639 ft. long between abutments, and has 
eleven spans of 40 ft. and ten of 20 ft. The 
shortest of the viaducts on the ascent is S, con- 
sisting of three spans of 40 ft. and two spans of 20 ft. 
On the descent to the lake the eighteen American 
viaducts have double letters, A A, BB, and so on. 
The first of these is 8 miles from the summit, and the 
last (U U) at mile 541. The most important of all 
the American structures is PP, at an altitude of 
5200 ft., near Fort Ternan Station. This bridge is 
881 ft. long, with twenty-nine spans of 40 ft. and 20 ft. 
The photographic view of viaduct BB (Fig. 2, 
page 252), shows clearly the nature of the country 
on this section. It is 560 ft. long, with nineteen 
spans, and is the highest on the line. It was formally 
opened by Mrs. Chamberlain during the visit of the 
Colonial Secretary to British East Africa, and is named 
the Chamberlain Bridge. 

Viaduct G G (Fig. 3), at mile 522, is somewhat’ longer 
—579 ft.—and also has nineteen spans, ten of which 
are 40 ft. wide. J J (Fig. 4, on this page), at mile 523, 
is only half the length of the above-mentioned bridge, 
being 278 ft. long, with nine spans. R R (Fig. 5) is 
the last but one of the series, and is the shortest of 
them all. It is almost at the foot.of the Mau descent, 
and has a length between abutments of 156 ft., with 
five spans. 

The total cost of the twenty-seven viaducts on Mau 
was about 110,000/., including erection. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 13, 1903. 

A SLIGHT reaction toward better prices has occurred 
within the past three days in the iron and steel market: 
Consumers have been presenting their requirements 
during the week with more freedom, and quite a 
number have made much larger purchases than usual. 
Large blocks of malleable iron have been purchased 
in the West, and considerable quantities of grey 
forge have been contracted for. he Bessemer iron 
market is awaiting this week’s developments, which, 
it -is believed, will result in the purchasing of 
large blocks of Bessemer for the fourth quarter 
of the year. Several good-sized orders for structural 
material have also been placed within two days, and 
more are to follow. Bar iron, sheet steel, and mer- 
chant steel have weakened, and a lower level will pro- 
bably be reached before a reaction will set in. The 
et of the Republic Iron and Steel Company, made 
public to-day, shows a surplus, after dividends are 
paid, of 642,000 dols., an increase of 39,000 dols. in the 
surplus over same six months last year. Durin 
the year the company acquired 1,000,000 tons o 
ore additional, and secured 1200 acres of additional 
area of coking coal. The company now commands a 
supply of over 20,000,000 tons of good ore and 
14,000,000 tons of Connellsville coking coal. The 
Union Iron and Steel Company have also issued a 
statement to-day showing excellent returns. The 
United States Steel Corporation is booking large 
orders, and is securing raw material, and strengthen- 
ing itself in various ways. The volume of business in 
the industry at large is somewhat above the volume 
transacted at this time last year. Orders for steel 
rails will pronenty go abroad, possibly for about 50,000 
tons. Home makers, however, are endeavouring to 

revent orders going abroad, but to do so they will 
Ces to shade prices at least 2 dols. per ton. 
Western railroads are advancing freights, and the 
volume of traffic, incidental to the moving of crops, is 
now beginning to increase. The distribution of mer- 
chandise is remarkably heavy, and there is a shortage 
of cars in sight this week, which is causing a good 
deal of apprehension. New coal companies are being 
organised in West Virginia and Indiana, and oil de- 
velopments in Indiana and Kentucky are being prose- 
cuted with extraordinary energy. The largest recent 
order for steel rails is 20,000 tons; the volume of 
business last week in steel billets amounted to only 
11,000 tons. Several large contracts will shortly be 
placed for cast-iron pipe, but not until after a reduc- 
tion of about 2 dols. per ton is announced. Plate 
mills are still busy on old orders, and inquiries are 
coming to hand for very large lots of cast pipe for 
western municipal requirements. Basic o Lg sh 
steel is quoted to-day at 29 dols. in this. market, 
with 28 dols. offered for large blocks. ‘The general 
opinion is that with the adjustment of prices which is 
now looked for at an early date, a great deal of the 
business which has been held up for two or three 
months will be placed. Notwithstanding the declining 
tendency in the market, the advantage is with manu- 
facturers, because of the very large volume of require- 
ments known to exist. The crop conditions are very 
favourable. Grain brokers in Chicago are predicting 
“*90 per cent. wheat,” and the market is drifting 
in that direction. Prices for all kinds of provi- 
sions are weakening, which is a favourable indica- 
tion. Bankers are confident that the stringency 
in the money market, which occurs almost every 
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year in September will be averted this year. The 
associated banks of New York are carrying a sur- 
plus of 22,000,000 dols., as against 9,000,000 dols. at 
this time last year. The bankers expect to obtain 
all the gold from Europe they may need. Exchange 
rates favour a movement in this direction. Gold- 
mining is being prosecuted this year on a large scale, 
but there are no estimates available yet, to more than 
approximately indicate the increase in Alaska and 
British American and United States mines. The 
liquidation in stocks, which reached 2,000,000,000 dols. 
within the past eighteen months is nearing its end ; 
and, when wrt ey a general reaction to greater 
activity and probably stronger prices is generally 
regarded as inevitable. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
last Thursday forenoon was firm, and displayed greater 
activity, about 8000 tons being dealt in. Cleveland ad- 
vanced 2d. to 46s. 7d. per ton cash, with buyers over. 
The other descriptions, which were not dealt in, were 
quoted at last prices. In the afternoon the market 
further hardened, Cleveland being done up to 46s. 8d. 
cash, with buyers over. The turnover was about 
2000 tons, and the settlement prices were:—Scotch, 
5ls. 74d.; Cleveland, 46s. 74d. ; Cumberland hematite 
iron, 56s. 3d. per ton. Business was quiet in the 
market on Friday, but the tone was steady. sale 
of Cleveland iron was reported at 46s. 14d. three months. 
Scotch was quoted at 51s. 6d. per ton cash buyers, and 
one month 51s. 9d. per ton. There were no sales of 
hematite iron ; but the quotation was, buyers 56s. 3d., and 
sellers 56s. 6d. per ton, and the settlement prices were 
Dis. 9d., 46s. 9d., and 56s. 4d. per ton. The market 
on Monday forenoon was almost dead idle; but it 
was steady in tone, and only one lot of 500 tons 
of Cleveland iron was done during the forenoon, 
while in the afternoon not a single transaction was 
recorded, Scotch warrants were quoted as on Friday 
—at 51s. 6d. cash buyers, while Cleveland left off just the 
turn harder at 46s. 84d. cash buyers. The settlement 
wrices were :—Dls. 9d., 463. 9d., and 56s. 44d. per ton. 
The market was steady on Tuesday forenoon, but very 
idle, only 1000 tons of Cleveland being dealt in. But 
after being done the turn better at 46s. 9d. per ton cash, 
the quotation left off at the Monday’s closing quotation— 
463. 84d. per ton buyers. In the afternoon the market was 
firm but quiet, only about 5000 tons being dealt in. Business 
was mainly in Cleveland iron, which was done 2d. up on the 
day at 46s. 10)d. cash per ton, leaving off at 46s. 10d. per ton 
buyers, and the settlement prices were :—5ls. 9d., 46s. 9d., 
and 56s, 3d. per ton. The market was flat this forenoon 
and very idle. Only 1000 tons of Cleveland being done 
at 46s. 74d. buyers—a decline of 34d. per ton. There were 
no quotations either for Scotch or Cumberland. Nothing 
was done in the afternoon. The settlement prices were : 
—5ls. 9d., 463. 6d., and 56s. 3d. per ton. The following 
are the quotations of No. 1 makers iron :—Clyde, 62s. 6d. 
yer ton; Calder, 62s.; Gartsherrie, 63s.; Summerlee, 

33.5 oe wed a 72s. & hiewed at 

oing all shi at Glasgow ; Glengarnock (shi at 
ex ea ey "hie. 6d.; Shotts Poi et at Leith) 66s. ; 
Carron (shipped at Grangemouth), 67s. per ton. A some- 
what better feeling has prevailed during the week than 
for some time past, but it cannot be said that there is any 
improvement in trade reports from America, the Con- 
tinent, or home trade es a ; but deliveries go on apace, 
and although shipments are not so large as they were, 
stock accumulations in makers’ hands are not yet in 
evidence in this country. In America the position is a 
shade weaker, for, notwithstanding a decreased produc- 
tion, stocks of pigs in makers’ hands have somewhat in- 
creased, but to such a trifling degree that any indication 
of the future deduced therefrom might prove unsafe. 
The number of furnaces in blast is 84, against 87 at this 
time last year. 

Finished Iron and Steel.—Not much change has taken 
place in malleable iron, the demand for which is very 
inactive ; and for finished steel some fairly decent orders 
have recently been booked. Scotch hematite iron is in 
fairly good demand. It may be quoted at 60s. 6d. cash 
delivered into the steel works in the respective districts. 
The East Coast hematite iron is quoted at 56s. 6d. per ton. 


Sulphate of Ammonia.—The market for sulphate of am- 
monia remains quiet, and very little business has been 
jone in that commodity during the past week. The de- 
mand from the Continent is exceedingly slow, but owing 
to the lightness of stock there is no marked pressure to 
sell, and therefore prices are fairly well maintained. For 
Leith, Glasgow, and Liverpool the prices for prompt deli- 
very and for September range at about 12/. 5s. per ton. 
The shipments at Leith last month amounted to 3090 tons, 
against 3340 tons in the correspon ling month of last year. 


West of Scotland Coal Trade.—The coal trade of the 
West of Scotland has undergone very little change during 
the past week, and business, on the whole, is moderately 
active, and prices rule steady. House coal, considering 
the season of the year, is in fair request, but unaltered in 
price. Steam is somewhat quiet, but quotably unchanged. 
Splint is plentiful, but steady at last week’s quotations. 
Ell continues in 1 demand, and is firm in price. Treble 
and double nuts have a ready sale at_present for export, 
and values show no falling off. First-class dross and 
single nuts, and all kinds of small stuff, are rather in 
excess of the demand just now; but prices show no 
further shrinkage. Quotations f.o.b. Glasgow may be 
taken to-day as follow :—Steam coal, 93. ; ‘splint, 9s. ; and 
ell, 83. 9d. to 9s. 6d., according to quality. 





Telephone Finance.—Mr. A. R. Bennet, who is the 
engineer and manager of the Glasgow Municipal Telephone 
undertaking, and _is also the consulting engineer of the 
Guernsey States Telephone Department, has just issued 
a balance-sheet for the last-mentioned concern for the year 
1902, in which he claims that the result ‘‘ shows very con- 
clusively what can be done with telephones by a local 
authority under competent, honest, and careful manage- 
ment.” It may be mentioned that Guernsey is the best 
telephoned area in the United Kingdom, the ratio being 
one telephone to 37 inhabitants. An average revenue of 
32. 4s. 11d. per line suffices to cover costs, and leaves’a 
small profit of 1872. 

Glasgow Vacant Gas Managership.—The special sub- 
committee to consider the filling-up of the vacancy caused 
by the death of Mr. Foulis, the late gas manager and 
engineer to the Gl w Corporation, held a meeting a 
few days ago. They resolved to advertise for a 
successor at between 1000/. and 1290/. Mr. Foulis had a 
salary of 1400/7. per annum. The matter is now in the 
hands of the gas committee. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Junior Institution of Engineers.—The Junior In- 
stitution of Engineers, which was founded in 1884, for the 
benefit of the junior members of the engineering profes- 
sion, opened its summer meeting on Monday by an 
official reception = the Lord Mayor of Sheffield, and a 
visit to some of the works. The head-quarters of the 
Institution for the week is the Hydro, at Baslow, and 
visits to works are diversified by excursions to some of 
the charming parts of Derbyshire. Amongst the party, 
which numbers nearly eighty, are Mr. Kenneth Gray, 
chairman of the Institute, Mr. S. Cutler, Jun., vice- 
chairman, and Mr. E. King, local hon. secretary. The 
Lord Mayor, in welcoming the members to Sheffield, spoke 
of the importance of the profession to which they belonged, 
and said that possibly it was overstocked, but the constant 
development of science as applied to practical things would 
require avery large numberof engineers to carryit out. The 
party afterwards visited the boiler and engineering works 
of Messrs. Davy Brothers, and then the East Hecla Works 
of Hadfields Steel Foundry Company. There they were 
met by Sir Howard Vincent, M.P., and Mr. B. Free- 
borough, two of thfe directors, Mr. R. A. Hadfield being 
in America. After luncheon, and going through a toast- 
list, the party were conducted to the tramway-construc- 
tion department, in which is a lay-out floor six acres in 
extent, well covered with work in various stages of pro- 
gress. Passing through the foundry—the largest in the 
world—-the visitors saw practically all classes of steel 
castings being dealt with, and then they went on to the 
power station, and the annealing, grinding, and other 
shops, the visit altogether proving highly instructive and 
interesting. ; 

Iron and Steel.—Business in the heavy branches is still 
moving slowly, and only in new departures is there any 
activity. The outlook in the armour and forging a 1s 
far from encouraging, as the work in hand is approaching 
completion and no more contracts have been placed. A 
few months ago the Great Central Railway Company 
gave out orders for 100 locomotives. Some of these came 
to Sheffield, and much of the material is being drawn from 
here, furnishing welcome employment. The demand for 
wheels, tyres, axles, and other railway material is quiet, 
both on account of the home and foreign markets, and at 
few places is full time being worked. Firms who have 
laid themselves out for the manufacturing of tramway 
requisites are busy, and a fair business is going on in elec- 
trical plant and appliances 


Coal and Coke.—There is steady improvement in the 
demand for house coal, and a very considerable tonnage 
is now going to the southern markets. The exports are 
also well maintained. The gas-coal contracts are practi- 
cally all settled. One very large contract was concluded 
this week at a reduction on expiring prices of 4d. to 6d. 
per ton, The railway companies are taking full deliveries 
under their contracts, as the consumption at the present 
time is large. “Makers of coke report that they are well 
employed on both steel and furnace qualities. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there were 
very few people on ’Change here, most of the habitués 
taking advantage of the cessation of operations at nearly 
all the works—excepting the blast-furnaces-—-on account 
of the local races, to have a holiday. The Exchange might 
almost as well have been closed, for only some twenty or so 
people put in an appearance, Little information as to the 
state of trade was consequently obtainable. No. 3 g.m.b. 
Cleveland pig iron was quoted 46s. 9d. f.o.b., but some of 
the makers put the price at 47s. No. 1 was again weak 
at 483. 3d., the supply being pretty plentiful. No. 4 
foundry was 46s. 44d. to 46s, 6d. The lower qualities 
were steady and firm. Grey forge was 45s. 3d.; and 
mottled, 44s. 9d. White iron was not obtainable for early 
delivery. East Coast hematite pig showed little or no 
change. Nos. 1, 2, and 3 stood at 55s. 3d.; No. 1 was 
55s. 6d.; and No. 4 forge, 52s. 6d. Spanish ore was 
weak. Rubio (50 per cent. quality) was quoted 15s. 6d. by 
most dealers, but it was obtainable at 15s. 44d. 

Manufacturcd Iron and Stcel.—In these two branches 
of the staple industry it is difficult to hear — of an 
encouraging nature. The outlook must be mative as 
unsatisfactory, for producers are getting well through 
their contracts, and new orders are difficult to secure. 
Business this week is at a standstill. 





Coal and Coke.—Coal on the whole is steady and in 
pretty good request. Average blast-furnace coke is some- 
what easy at 15s. 6d. to 15s. 9d. delivered here, but the 
better qualities keep firm. Export coke is 17s, 6d. and 
upwards f.o.b. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The coal trade has shown no special activity 
but large steam-coal quotations have ruled firm. The best 
steam coal has made 15s. 6d. to 15s. 9d. per ton, while 


secondary qualities have brought 14s. to 15s. per ton. 
Household coal has shown little change ; No. 3 Rhondda 
large has made 15s. to 15s. Gd. per ton. Coke has exhi- 


bited a firm tone ; foundry qualities have made 20s. to 
21s.; and furnace ditto 17s. 6d. to 183. per ton. As regards 
iron ore, rubio has been quoted at 14s. 6d. to 14s. 9d. per 
ton, Tafna at 15s. 3d. to 15s. 6d. per ton, and Almeria 
at 14s, 9d. per ton. 


The Alexandra Docks.—The Alexandra (Newport and 
South Wales) Docks Company contemplates an expendi- 
ture of 45,0007. on capital account for the current half- 
year, for the construction of the South dock as well as 
for an hydraulic power station with machinery, boilers, 
&c. A further outlay of 50,000. is contemplated in sub- 
sequent half-years. 


Swansea Harbour Trust.—At the monthly meeting of 
this Trust, on Monday, it was reported that the trade of 
the port had again been satisfactory. There had been a 
slight decrease in the imports, but the exports showed an 
increase of about 10 per cent, The shipments of tin- 
plates to European ports had increased. The net revenue 
of the Trust for July was 1205/., or 3002. more than the 
corresponding net revenue for July, 1902. The purchase 
of a 30-cwt. hydraulic crane for 5207. was approved. ~ 


Cardiff Corporation Water Works.—On Tuesday a num- 
ber of members of the Cardiff Town Council visited the 
service reservoirs and filter-beds of the Cardiff Corpora- 
tion Water Works. The first work inspected was the 
Leckwith Hill reservoir, which will have a capacity of 
2,000,000 gallons, and which will supply water to every 

rtion of Penarth. It was found that the excavations 

ad been completed, and that the concreting of the 
bottom and the walling of the sides had been commenced. 
The inspecting party afterwards passed on to Rhubina, 
where some filter-beds and another service reservoir, of 
about the same size as that at Leckwith, were examined. 
Subsequently the Llanichen reservoirs and the Heath 
filter-beds were visited, 


South Wales Coal and Iron.—The shipments of coal 
from the six eo Welsh ports—Cardiff, Newport, 
Swansea, Port Talbot, Neath, and Llanelly—in July 
were :—Foreign, 1,835,428 tons; coastwise, 405,874 tons ; 
or in all, 2,241,302 tons. The shipments of iron and steel 
for the month were :—5877 tons ; of coke, 8271 tons; and 
of patent fuel, 99,366 tons. The shipments of coal, 
foreign and coastwise, from the six ports in the first seven 
months of this year were :—Cardiff, 9,857,131 tons ; New- 

rt, 2,211,620 tons; Swansea, 1,269,665 tons; Port 

albot, 443,793 tons ; Neath, 175,633 tons ; and Llanelly, 
163,373 tons; making an aggregate of 14,121,215 toas. 
The corresponding shipments of iron and steel to July 31 
this year were :—Cardiff, 39,743 tons ; Newport, 17,065 
tons; Swansea, 9156 tons; and Port Talbot, Neath, and 
Lianelly, nil; making an aggregate of 65,964 tons. The 
corresponding shipments of coke were :—Cardiff, 30,428 
tons; Newport, 6841 tons; Swansea, 7555 tons; Port 
Talbot, 10,940 tons ; and Neath and Llanelly, nil ; making 
an aggregate of 55,764 tons. The corresponding ship- 
ments of patent fuel were :—Cardiff, 212,774 tons ; New- 
port, 21,577 tons; Swansea, 264,140 tons; Port Talbot, 
58,554 tons; and Neath and Llanelly, nil; making an 
aggregate of 557,045 tons. 


The Swansea Valley.—The production of pig iron and 
steel ingots for the past week has been about an average. 
A fair amount of casting has been done at the foundries, 
but the demand for standards, rolls, and other machinery 
has become less pressing. 

Motor-Cars and the Great Western Railway.—The Great 
Western Railway Company is about to introduce petrol 
motor-cars as feeders to its system. The motor-cars will 
each carry 22 persons. Five of the cars are to be built, 
in the first instance, and they are to be first run at the 
Lizard. Steam motor-cars, each carrying 52 persons, are 
also being introduced upon the Great Western Company’s 
railways. They are to stop not only at stations but also 
at level crossings. 

The Recent Taff Vale Litigation.—At the half-yearly 
meeting of the Taff Vale Railway Company at Bristol, 
the chairman said of the 23,0001. received from the Amal- 
gamated Socicty of Railway Servants, 10007. was paid to 
the general manager ; 5000. to the traffic account, enab- 
ling the directors to pay } per cent. more dividend than 
in the ee half-year; and the balance, after 
payment of the expenses of the action, was placed to a 
suspense account. 


Dowlais.—Considerable p has been made with 
the reconstruction of the mills and furnaces of Guest, 
Keen, and Nettlefolds, Limited, at Dowlais. Goat Mill 
has been practically turned inside out, and quick-working 
and labour-saving appliances are being introduced. Ingots 
of steel exceeding 2 tons in — are now being rolled 
straight from the converters to the rail banks, to be dealt 
with by straightening and punching machines driven by 
electricity. 

The Griat Western Railway at Devonport.—The directors 
of the Great Western Railway Company have sanctioned 
some extensive improvements and alterations at the com- 
pany’s station at Devonport. 
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Tue Iron Age states that extraordinary results have 
followed the establishment of the new drainage scheme at 
New Orleans, by means of which the level of the ground 
water has been lowered 4 ft. It is now ible to con- 
struct cellars and erect skyscrapers, which could not be 
done previously. The drainage canals are kept clear by 
constant pumping. An incidental drawback is a plague 
of white ants, which are devouring the woodwork of the 
houses. 

In a paper submitted to the Société Internationale des 
Electriciens, M. de Kowalski describes some results 
obtained in producing nitric acid from the air by elec- 
trical means. The reaction is brought about by ‘‘spark- 
ing” air, as in the old Cavendish experiment. The 

otential used was 50,000 volts, and the frequency varied 
in different experiments from 6000 to 10,000 alternations 
per second. The best result obtained when using air 
’ only was 1.94 oz. of nitric acid per kilowatt-hour, but by 
adding oxygen to the air this figure was substantially 
improved. 

Some recent publications issued by the Indian Govern- 
ment deal with the sizes of railway wagon wheels. ‘The 
present standards for the 5 ft. 6 in. gauge require wheels 
to be 3 ft. 7 in. in diameter, and the maximum axle load 
allowed is 12 tons, The Bengal-Nagpur line, however, 
wish to adopt 2 ft. 9 in. wheels, and to raise the axle- 
load to 14 tons, The authorities are, however, averse to 
change, as the height of Indian platforms has been fixed 
so as to suit the large wheels; and, in view of the pro- 
posed increase in axle loads, Sir A. Rendel reports the 
2 ft. 9 in. wheel as not worth trying, though experiments 
are to be made with a limited number of 3 ft. 1 in. wheels. 


The electric working of the railway line between Galla- 
rate and Milan has been so successful that the system is 
to be extended to other branches. The length at pre- 
sent worked electrically is 484 miles. There are from 
75 to 80 trains per day, 12 of which make the run from end 
to end in77 minutes, inclusive of stops. The continuous- 
current system is used, and the motor-cars run daily 
between 250 and 280 miles each. The express trains on the 
25-mile section between Milan and Gallarate take only 
30 minutes for the run. Power is obtained from a central 
station at Tornavento, and distributed on the three-phase 
system to a number of sub-stations suitably distributed 
over the whole length of the railway. 


According to Professor Richards, of the Lehigh Uni- 
versity, the waste gases from a modern blast-furnace are 
capable of developing 10,000 horse-power if utilised in 
suitable gas-engines. It is interesting to note in this con- 
nection that the great Niagara Falls Power Company, 
up till a few months ago, was only developing some 
50,000 horse-power by its turbines, and even now the 
power available at three modern blast-furnaces would be 
capable of pumping back again all the water they use. 
The principle outstanding difficulty in utilising these 
waste gases lies in the size of the scrubbers necessary to 
clean the gases before passing them into the engines. If 
they are not washed thoroughly free from tar, trouble 
arises from the gumming up of the valves. 


Statistics prepared by the United States Census 
Bureau show that upwards of 502 million dollars is in- 
vested in the electric light and power undertakings of 
that country, which number 3619, and that the gross year] 
earnings of these amounted to upwards of 85 million dol- 
lirs. The total annual expenses amounted to 67.7 million 
dollars, of which about 204 million dollars was paid in 
salaries and wages, and 22.8 million dollars for supplies 
and materials. The horse-power the machinery in- 
stalled totalled 1,758,175 horse-power, of which 381,134 
weré generated by 1378 turbines, and the remainder by 5921 
steam-engines. The total output for the year in kilowatt- 
hours was 2,437,218,732 units. 


In a paper recently read before La Société Belge des 
Ingenieurs et des Industriels, M. J. Leurs quotes the 
following figures as to the amount of garbage which has 
to be collected in various large towns and cities. In 
Berlin for each 1000 persons there are collected every 
year 90 tons of house refuse and 45 tons of cinders and 
ashes, making a total of 135 tons. In Paris the corre- 
sponding figure is 240 tons, in Hamburg, 182 tons ; 
London, 302 tons ; other English towns, 350 tons. In 
Lille the amount is 232 tons; in Nancy, 230 tons ; and in 
Zurich, 227 tons. In New York and in Brussels the 
garbage and street sweepings are collected at the same 
time, the total of the two being 536 tons per year per 
1000 inhabitants in New York, whilst in Brussels it is 
490 tons. In London the street sweepings collected per 
annum came out at 250 tons per 1000, but in other 
English towns the figure is about 150 tons. Garbage in 
— is somewhat bulky, there being about 59 ft. to 
the ton, 


The Compagnie Tntercommunale des Eaux of Brussels 
has adopted ferro-concrete pipes for some of its water 
mains laid since 1902. The length of the ferro-concrete 
mains laid so far is 24 miles, and the diameters range 
from 23.6 in. up to 31.5 in. The maximum head is 138 ft. 
For heads below 66 ft. the pipes are built upon a skeleton 
of steel bars of double T-section. A number of these 
bars run lengthwise of the pipe, and round them is 
wrapped a spiral of similar steel bars, the spacing of 
which is varied with the head to be withstood. This 
steel skeleton is placed in a vertical mould, which is then 
filled with a quick-setting cement, Each length of pipe 
is 10 ft., and the joints between successive lengths are 
made by means of a ferro-concrete sleeve, made tight by 
cement mortar. For ter heads the basis of the pipe 
is a steel tube 3; in. thick, inside and outside of which 


already described. The whole is. then cast with cement, 
as already explained. 


Work is again in progress on the ill-fortuned Hudson 
River tunnel. This tunnel was commenced in 1874, and 
carried’ on intermittently till 1882, at which date about 
2000 ft. had been completed. An English company next 
took up the matter, and carried the work up to 3895 ft., 
when funds failed. The work is now being carried out 
by the New York and New — Railroad Company. 
The tunnel will have a maximum depth of 102 ft. below 
water-level, and the distance between the top of the 
tunnel and the river bottom is in parts only 5 ft. 
This fact caused great difficulty in carrying out the 
excavation under air pressure, as it was impossible to 
avoid blows. The new company have adopted a modifi- 
cation of the shield system for advancing the work. This 
system is described in detail in a recent issue of the 
Engineering Record. ‘At the part where work is now in 
progress the material consists of silt, in which project 
masses of rock. This rcck is excavated under the pro- 
tection of a stout apron fixed to the shield 6 ft. in advance 
of the cutting edge and at a level of 6 ft. above the 
bottom of the shield. 


We note that the Cape Town municipality propose to 
augment to a very notable degree their present water 
supply, which is proving insufficient for the growing needs 
of the city. It is held that by 1927 the population to be 
provided for will number half a million, and that the 
supply for such should be at least 30 = per head per 
day. r. R. O. Wynne-Roberts, A.M.I.C.E., the engi- 
neer to the Corporation, has made a detailed report on 
two ible sources for the needed increase of water. 
His choice has fallen on the Berg River Hoek watershed, 
which has an area of about 30 square miles, the mean 
annual rainfall on this area being about 64 in., so far 
as can be at present ascertained. Most of the area in 
question is Government land, and is bare and rocky, so 
that but little need be expended on land appropriation. 
It is proposed to construct a reservoir capable of im- 
pounding about 10,000 million gallons of water by means 
of a concrete dam about 100 ft. high above the valley 
bottom and 652 yards long. From this dam a 40-in, steel 
main, 174 miles long, will connect with a balancing reser- 
voir at Mulder’s Vlei, capable of holding 20 million 
gallons. From this reservoir the water will be taken 
through a 30-in, steel main 23.21 miles long, to.a service 
reservoir to be constructed at Groot Schuur, which, in 
turn, will be connected up by 44 miles of 30-in. pipe with 
the existing Molteno reservoir. In all, the aqueduct will 
be 45.57 miles in length. The total cost of the works is 
estimated at 1,668,000/. 


In a paper published in a recent issue of Glaser’s 
Annalen, M. E. Cserhdti makes an interesting compari- 
son as to the relative advantages of steam and electric 
locomotives for main line traffic, using as basis figures 
noted on the Valtellina line. On this line it has been 
found that on the average each ton moved a kilometre 
requires 33.5 watt-hours, as measured at. the central 
station switchboard. The daily output averages 9600 
kilowatt-hours, the cost per unit being 1.94 centessimi 
(.176d.), and 1000-ton kilometres costs therefore 65 centes- 
simi (5.9d.). With steam traction on the same line the 
cost for coal was 235.6 centessimi (21.5d.).. An increase 
in the traftic density would still further improve the 
showing of the electrical plant. For equal tractive power 
the electric locomotive is much lighter than a steam loco- 
motive, even when the tender, weighing from 20 to 50 
tons, is not taken into account. Some recent figures as 
to the weights of certain modern: engines on the Prussian 
State lines show this very clearly: . ~~ .~° 
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It appears further that, for some reason or another, 
the coefficient of adhesion is markedly greater with the 
electric locomotive, ranging from 25 to 30 per cent. of the 
weight on the axles, whilst with steam engines it gene- 
rally runs at about 16 per cent. This feature of the 
electric locomotive is particularly favourable in the’ case 
of mountain lines. The internal friction is also much 
less. Thus, in the case of a steam engine running at 
40 miles per hour, the resistance is about three times as 
t as that of wagons carrying an equal load ; whilst 
with the electric engine it is only 20 per cent. more than 
in the case of ordYnary wagons, 








CATALOGUES. 
Tue Stirling Company, of 53, Deansgate Arcade, Man- 
chester, have sent us a copy of their new pamphlet on 
water-tube boilers. A report of a trial on a 300 horse- 
power unit given in the publication shows that 9000 Ib. of 
water were evaporated per hour under a pressure of 135 Ib, 
per square inch. The equivalent evaporation from and 
at 212 deg. Fahr. amounted to 10.92 1b. of steam per pound 
of coal, nearly 76 per cent. of the total heat of combus- 
tion of the fuel being actually expended in making steam. 
Messrs. Blake and Gorham, Limited, of 66, Victoria- 
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street, S.W., have sent us a pamphlet describing Holden’s 


magnetic clutch, for which they are sole agents. This ° 
clutch is used to connect or disconnect a pulley to the 
line shafting, thus dispensing with countershafts. The 
— of the standard sizes is capable of transmitting 
25. horse-power, : 

We have received from Messrs. Easton and Co., 
Limited, of the Broad Sanctuary Chambers, West- 
minster, an ingenious advertisement of their electric lifts. 
This consists of a cover for the A.B.C. Railway Guide, 
a copy of the current issue. of which accompanies the 
cover. The latter has, of course, printed matter on it, 
calling attention to the lifts, but as most of this is in 
the inside, the exterior has a very quiet and neat appear- 
ance. 

Messrs. J. G. Grimsley and Sons, of Halford-street, 
Leicester, have sent us a pamphlet describing their auto- 
matic sprinkler for extinguishing fires. This sprinkler is 
governed by the expansion and contraction of a fluid 
which controls the water-valve. After the fire is out, the 
sprinkler automatically shuts off the supply of water. 

A new price-list of motor starting switches has been 
issued ig Pore Cowans, Limited, of op agente ee 
Salford, Manchester. This switch is made in standard 
sizes, suitable for motors of all powers up to 100 brake 
horse-power. ” 

‘ Messrs. Pierson and Company, of 17 and 18, St. 
Dunstan’s Hill, London, E.C., have sent us a copy of 
their catalogue of iron staircases constructed on the Joly 
system, for which they are sole licensees for the United 
ingdom. The types illustrated include both spiral and 
straight staircases, which are furnished, as required, in 
either the simplest or most elaborate designs. 

An elaborate catalogue of steam fittings has just been 
issued by Messrs. Alley and MacLellan, Limited, of the 
Sentinel Works, Polmadie-road, Glasgow. The illustra- 
tions and ty phy are particularly good. The fittings 
listed include valves of all kinds, feed water filters, and 
steam-traps. The descriptive notices accompanying the 
blocks are unusually complete, and many valuable prac- 
tical hints are incidentally included. At the end of tie 
volume is an essay by Mr. W. J. Poole on steam-pipe 
design. 

Mr. A. G. Thornton, of the Paragon-street Works, 
King-street West, Manchester, has sent us a circular 
calling attention to the ‘‘ Ledham” device for attaching 
a T-square to a drawing-board, so that the square can be 
used with the board inclined in any position up to the 
vertical. The arrangement can be fitted to any existing 
board, and has had a prolonged practical test. 

The Horsfall Destructor Company, Limited, of Leeds, 
have sent us a copy of a pamphlet describing a refuse 
destructor plant recently erected by them at Grimsby. 
The Mason Regulator Company, of 158, Sumner-street, 
Boston, U.S.A., have published a pamphlet describing 
their ‘‘ Model C” steam-engine for motor-cars. This en- 
gine is rated to give 74 horse-power when supplied with 
steam at 200 lb. boiler pressure. It has two cylinders, © 
each 2? in. in diameter by 34 in. stroke, and is supplied 
complete for 120 dols. Repair parts are priced sepa- 
rately in great detail. 

Messrs. Seidel and Naumann, of 23, Moor-lane, E.C., 
have sent us a catalogue describing their metallic packing- 
rings, which are hollow metal rings filled with a lubricant 
capable of standing t heat. The standard packing- 
rings are suitable for all temperatures up to 900 deg. Fahr., 
and special rings can be supplied suitable for even higher 
temperatures. They are claimed to be of especial service 
in packing the piston and valve-rods of engines using 
superheated steam, as they contain their own Steines, 
essrs. C. Chancellor and Co., of 13, Clerkenwell-road, 
E.C., have sent us circulars drawing attention to two of 
their specialities—‘‘ Velure” and ‘‘Stripso.” The former 
is a peculiarly tough, adherent, and elastic paint or 
enamel, which will withstand not only outside atmo- 
spheric influences, but also high temperatures and the 
action of acids, sulphuretted hydrogen, or ammonia, 
‘‘ Stripso,” on the other hand, is a liquid which on appli- 
cation to painted surfaces renders easy the removal of 
the paint, 











Sout ArricaAn GoLp-Min1nc.—The production of gold 
in the Transvaal and Rhodesia in the first seven months 
of this year has been as follows :— 


Month. Transvaal,. Rhodesia, 
02. ; oz. 

January .. ee as 199,279 16,245 
February A 196,513 17,000 
March / Px 217,465 . 19,626 
April A ae 227,871 . 20,727 
May , oe 234,125 : 22,187 
June 3 ae 238,820 22,166 
July oe 251,643 23,571 

Total .. -» 1,565,216 141,562 


The aggregate production of the two districts to July 3 
this year was accordingly 1,706,778 oz. It will be ob- 
served that the yield of gold in Rhodesia, although in- 
creasing, is still relatively small. In: the first seven 
months of 1902 production moved on thus :— 





Month. tel ee 
January .. ee os 70,340 15,955 
February 81,405 13,204 
March 104,127 16,891 
April 119,588 17,559 
May 138,602 19,497 
June sae pe re 142,780 15 842 
July Ee va és as 149,179 15,226 

Total .. 806,021 114,27, 


The aggregate production of the two districts for the 
seven months was thus 920,295 0z. The output accord- 
ingly showed the solid increase of 786,483 oz. in the first 
seven months of this vear 
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INDIAN RAILWAY ADMINISTRATION. 

WE would recommend to those persons who 
advocate the acquisition of railways by the State 
—we hear them less often of late, probably they 
have merged into municipal traders—a perusal of 
the official report on the administration and work- 
ing of Indian railways which has just been made by 
Mr. Thomas Robertson, special commissioner for 
Indian railways. It is excellent reading throughout, 
and contains between its two blue covers more of 
that uncommon commodity, common-sense, than is 
sometimes found in papers presented to Parlia- 
ment. It has been apparent for years, in fact 
almost as long as there have been Indian railways, 
that Indian railways needed inquiry with a view 
toreform. There are many ways in which such 
an investigation could be made ; the Secretary of 
State for India selected the most efficient, and this 
accounts for the practical nature of the report... In 
place of appointing a Commission, upon which con- 
flicting interests would have to be represented, and 
the report therefore more or less colourless, Lord 
George Hamilton handed the businessover toa single 
competent authority, with the result that, if reform 
is undertaken, the reformers will be guided by no 
uncertain voice. 

It. was almost a necessity of the situation, when 
in the past it was decided to construct railways in 
India, that difficulties should be encountered after 
a time. The country, with a vast population 
amongst the poorest in the world, evidently could 
not pay for the railways needed for its development 
towards better things—the latter a responsibility 
we had taken upon ourselves by assuming the 
burden of administration. 

State ownership of commercial enterprise has 
always been opposed to the instincts of English 
people, but the prospect of remunerative return 
from Indian railways was generally too remote to 
give hope that the money needed would be forth- 
coming from the private adventurer. The diffi- 
culties of a financial and political nature that stood 
in the way were immense ; and although there are 
anomalies and defects of a very serious nature in 
the railway system of the country, it is witness 
to the vigour of British ‘administrators that at 
the beginning of this century British India, with 
23,758 miles, stood fifth amongst the countries of 
the world in regard to length of railway contained, 
ranking only after the United States (193,304 miles), 
Germany (31,933 miles), Russia (29,802 miles), and 
France (26,611 miles); Great Britain and Ireland 
follow with 21,864 miles. If, however, we take the 
areas of the respective countries into consideration, 
we have a different order, the United Kingdom com- 
ing first amongst the countries named with about 
a mile of railroad for every 5$ square miles of 
territory, whilst India has about 82} square miles 
to each mile of railroad. Belgium, as is well known, 
is the most crowded nation in regard to railways, 
having a mile of road for each 2.89 square miles. 
We follow with 5.53 square miles per mile of 
railway, Germany has 6.52, France 7.78, Russia 
68.32, and the United States 15.48. To appreciate 
the influence of European administration over an 


square miles of territory; or Persia, which has 
18,693 square miles of area to each mile run of 
railway. 





Eastern people, we may compare the state of | 
China, which has but 1 mile of railway to 10,665) 


to find fault with Indian railway administration, 
much has been done; and even if, to quote Mr. 
| Robertson, ‘‘ the present administration and work- 
ing of the Indian railways cannot be regarded as 
at all satisfactory,” in this field the white man has 
not shirked his burden. 

At the close of last year the length of railways in 
India had increased to 25,936 miles. There are 33 
separate railway administrations, amongst which are 
24 companies, having control of 17,754 miles. Five 
administrations. are those of native States control- 


265 | ling 2184 miles,.and there are four Government 


controls operating 5998 miles. The Government, 
as is well known, has assisted in various ways a 
large part of the lines that are worked by com- 
panies, these being but 5462 miles in all, in which 
the Government has no financial responsibility ; 
although for these there have been gifts of free 
land, assistance from local bodies, and help 
of some other description. The length of railway 
for which the Government have full financial 
responsibility amounts to 20,474 miles. A con- 
siderable length of lines, amounting to 4615 miles, 
has been purchased by the Government from com- 
panies, and has been leased to the latter to work ; 
whilst 7321 miles have been promoted by companies 
on the guarantee of the Government. 

Amongst the various lines there are naturally, in 
a country so diversified as India, systems of construc- 
tion differing widely. For instance, there is the 
Great Indian Peninsular—the celebrated G.I. P.— 
purchased by the State, which has 1547 miles of 
line of 5 ft. 6in. gauge, besides the other important 
lines forming part of the system. Then there is 
the East Indian Railway, also company-promoted 
and purchased by the Government, which has 1923 
miles of similar gauge, as well as three other 
smaller lines included in the system. On the 
other end of the scale there is the interesting little 
Darjeeling-Himalayan line, with its 51 miles of 
two-foot gauge, or the Ranaghat-Krishnagar line, 
with 20} miles of 2 ft. 6 in. gauge. The greater 
part of the lines are constructed with a 5 ft. 6 in. 
gauge, or with a metre gauge, there being 
14,312 miles of the former and 10,896 miles of the 
latter. 

Mr. Robertson devotes a section of his report to 
the gauge question, pointing out the difficulties that 
have arisen and will still further arise through 
want of uniformity on the principal lines. The 
narrower gauge for branch feeder lines is a different 
question, and often, especially in mountainous 
or hilly districts, a necessity. He states that few 
would now deny that the adoption of the 5 ft. 6.in. 
gauge was a mistake ; and this is more especially 
the case as the earlier engineers did not take full 
advantage of the greater width of rolling-stock that 
would have been secured had the loading gauge been 
proportionate to the width between rails. The 
width of a vehicle on the 5ft. 6 in. gauge is only 
9 ft. 6 in., which is only a foot more than the width 
of an English railway coach on our 4 ft. 8} in. 
gauge, and is 6 in. less than the American 
car, and actually a foot less than the Continental 
railway carriage running on lines of standard 
gauge. If the width of the Indian stock, propor- 
tionately to the gauge, were equivalent to Con- 
tinental practice, the vehicles would be 12 ft. 3. in. 
wide; which would afford a palatial carriage, 
indeed, that might more appropriately adopt the 
American title of ‘‘ Palace car.” If, however, the 
older 5 ft. 6in. gauge carriages are unduly narrow, 
the metre-gauge cars of India are unusually wide, 
for with the 3 ft. 33 in. between the rails, they 
extend to 7 ft. 9 in. in width, which is even better 
proportionately than the Continental practice. 
Assuming uniformity .of gauge to be desirable— 
and the advantages have been frequently urged— 
Mr. Robertson discusses the steps that might be 
taken to secure it. The alterations to the tunnels, 
bridges, permanent way, &c., would be too 
costly to allow. of full advantage being taken 
of .the larger gauge in regard to wider loading, 
even on the 5 ft. 6 in. lines, and to bring the 
metre gauge up to the same standard would, of 
course, involve enormous expenditure. Although 
Mr. Robertson considers that the metre gauge is 
capable of meeting all the requirements of India, 
yet he does not advise its adoption for the standard 
of the country, as the difficulties of making the 
change would be so great as to render conversion 
practically impossible. Moreover, he looks forward 
to the-time when there will be direct railway com- 
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mately the 4 ft. 84 in. gauge as the standard. It 
would require no change of roadway where the 
5 ft. 6 in. gauge has been laid, or reduction in the 
size of rolling-stock ; and, naturally, it would cost 
less to change the metre gauge to our standard 
than to convert it to the old Indian standard. 

Of course, there would be, in any case, immense 
difficulties in the way, and much money would 
need to be spent ; but if the work were carried out 
gradually, the game would, Mr. Robertson con- 
siders, be quite worth the candle. According to 
his suggestion, the construction of 5 ft. 6 in. 
gauge lines would be discontinued, and the vehicles 
for running on the existing wide gauge lines 
would, in the future, be fitted with central 
couplings and be suitable for running on the 
4 ft. 84 in. gauge. Side buffers would be re- 
tained so long as needed. All metre-gauge lines 
that might be laid down would be constructed so 
that they might be converted to the 4 ft. 8} in. gauge 
when the time for change arrived ; bridges, &c., 
being designed to the same end, and the existing 
metre-gauge roadways would be gradually altered 
to prepare for the coming change. All metre-gauge 
vehicles would be constructed so as to be capable 
of running in trains of standard gauge. At the 
present time many metre-gauge carriages are de- 
signed on this principle, the wheels being changed 
as required. The work to be done, as stated, 
would involve large expenditure, but Mr. Robert- 
son considers it must be undertaken sooner or 
later ; and the earlier it is commenced the less difli- 
cult and less costly it will be. 

The report gives in considerable detail the prin- 
ciples of administrative control involved in the 
various systems upon which Indian railways are 
worked, dealing more particularly with the control 
exercised by the Government. Into these details 
we cannot enter at any length ; but those of our 
readers who are interested in problems of this 
nature would do well to get the Blue-Book from 
the Government publishers, and study the question 
at first hand.* Briefly, it may be said that the 
railways for which the Government have financial 
responsibility are worked directly as State railways, 
or, with one or two exceptions, by companies under 
contracts. In the former case the Government of 
India takes the place of the ordinary board of 
directors, but the actual direction of working is placed 
in the hands of a manager, who has extensive powers. 
The arrangement so far is quite simple, but in the 
case of the company-worked railways there is neces- 
sarily considerable complication; and when one 
reads the details, there is little room for wonder that 
ditticulties arise. 

In the first place there is dual supervision, the 
management being controlled both at home and in 
India. In England there is the Secretary of State 
in Council, who has absolute power within the terms 
of the contract. Then there is that most important 
official, the Government director, who is appointed 
by the Secretary of State. He is ex-officio a 
member of all committees whatever, and may 
‘‘ exercise at his discretion an absolute right of 
veto in all proceedings whatever at the Board of 
Directors.” One can easily understand that an 
official having such despotic power may, if he is 
the wrong sort of man, render futile ail efforts of 
everyone else to make a railway a financial success. 
It speaks well for the high standard of our public 
officials that even any success whatever has been 
reached on some lines controlled in this manner, 
especially when we remember that the Government 
director is in England, thousands of miles from 
where the work is carried on. There is also a 
consulting engineer who advises the Secretary of 
State on technical matters. 

There is, however, a further measure of control 
exercised in India. First, there is the Governor- 
General in Council, who is subject to the Secretary 
of State at home, but exercises, through the Rail- 
way Branch of the Public Works Department of 
India, absolute control over the working of the rail- 
ways both in regard to management and expendi- 
ture, but who has not power to appoint or remove 
any employé of the company. The Railway Branch 
of the Public Works Department of India consists 
of a member of the Viceroy’s council, who has had 
no previous training in the working or manage- 
ment of railways. To assist him there are a secre- 
tary, three deputy secretaries, four under-secre- 
taries, and four assistant secretaries. Further, 
there is a consulting engineer, with deputies and 
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assistants, who is in immediate control on behalf 
of the Government, and has extensive powers. 
There are also Government examiners of accounts, 
who are responsible that no expenditure is in- 
curred without authority. 

A system better fitted to prevent anything being 
done could hardly be imagined, and were all these 
Government functionaries to exercise their full 
powers, the management of a railway by the com- 
pany must resemble the old transpontine enter- 
tainment of a lady dancing the college hornpipe in 
fetters. As, however, the Government guarantees 
interest on the capital expended, control of some 
sort is a necessity ; but one cannot help thinking 
that the end might have been secured without all 
this winding of red tape, and we are not surprised 
to find Mr. Robertson attributing unsatisfactory 
working of the railways to the system under which 
they are controlled. Railway administrators, how- 
ever, complain of the great inconvenience and 
difficulty which they experience in carrying out 
their duties owing to the excessive interference of 
the Government consulting engineers and ex- 
aminers of accounts in India. Control has, we are 
told, now developed into a close examination and 
criticism of the most petty details, and fault is 
found about the most trifling matters. Complaint 
is also made of the high charges for Government 
supervision. Itis further stated that the consulting 
engineers spend a large part of the summer months 
in the hills, far from the head-quarters of the rail- 
ways; and to this must be added the frequent 
changes in the staff, which renders it impossible for 
the officers to acquire a thorough knowledge of the 
railways. Beyond these things there is ‘‘a growing 
disinclination on the part of the Government 
officers. to recognise that the work being found 
fault with and criticised was that of men of 
greater practical experience than, and at least as 
capable of forming as sound an opinion as, them- 
selves.” 

Mr. Robertson has taken all the circumstances 
into consideration, and concludes that ‘‘it should 
not be necessary to exercise a greater degree of 
control over company-worked railways in which 
the interests of the Government and the company 
are in harmony than is now exercised over the 
State-worked railways ; and that, while it is essen- 
tial that the Government should retain full power 
of control, the exercise of that power in the form 
it now takes over the management and revenue 
expenditure on railways worked by companies 
under the revised contracts is not only productive 
of no good, but is both wasteful and harmful.” 
He therefore advises that the office of consulting 
engineer, with its establishment, and the Govern- 
ment examiner of accounts, should be discontinued ; 
and that the Board of Directors should administer 
and work the railways entrusted to their care under 
such control by the Government of India as will 
secure the interests of the Government and the 
public. The only logical alternative to this, he says, 
is to do away altogether with the companies. 

In asubsequent part of his report, Mr. Robertson 
formulates a scheme of board management, which he 
advocates. We must, however, leave the details 
of this scheme for a separate article. 








FRICTION BETWEEN WOOD AND 
IRON. 

THE winding drums in mines are frequently com- 
bined with brake pulleys, against which wooden 
brake-blocks press. Some time ago the authorities 
inquired of the colliery owners of the Dortmund 
district what friction coefficients they assumed for 
their brakes. The answers differed so widely that 
Professor L. Klein, of Hanover, was requested to 
investigate the subject. His brake pulleys were 
driven by a small Pelton wheel working with a 
constant head of 26 metres (85 ft.). The pulley 
diameter was mostly 400 millimetres (15.75 in.) ; 
the brake-blocks were attached toa lever, from the 
end of which weights were suspended. The machine 
having been gauged with the aid of straps, cords, 
and steel bands and spring balances, and very good 
curves having been obtained, experiments were made 
in three different ways. In the first set the load and 
speed were varied, but the pressure kept constant by 
altering the surface in contact, in accordance with 
the load. In the second set the pressure was in- 
creased, while the speed was kept constant. In the 
third set the speed and pressure were varied, 
the braking area being kept constant. This 
third method was finally applied because the 





experiments established that, within certain limits, 


‘the speed and pressure did not affect the friction 


coefticent. The limits were circumferential speeds 
from 1 metre to 20 metres per second (3} ft. to 65 ft.), 
and pressure from 0.5 kilogramme to 10 kilogrammes 
per square centimetre (7 lb. to 142 Ib. per square in.) 
Constant figures were generally arrived at after 
about half a minute. 

As a rule the wood fibre was parallel to the pulley 
face, as in ordinary practice (a); sometimes the fibre 
was placed crossways to the pulley face (b) ; and end 
grain blocks were also tried (c) ; the letters indicate 
these conditions in the tables in which we summa- 
rise the results. Table I. concerns pulleys of cast 
iron or wrought iron finished smooth; A means 
that the pulley was carefully wiped, B that it was 
cleaned with benzine ; C that the wood was soaked 
in oil. Table II. concerns wrought-iron pulleys not 
specially finished. In this case, as is well known, 
the rough points on the surface cause the brake- 
block to oscillate; the braking effect is hence 


TABLE I.—Smooth Pulley Faces. 
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| Beech| Oak. Poplar. Elm Willow. 
Material. | el 
a a.jtilele bB | «| a. a 

{| 0-28 0. 2910. 25 0.190. 34 0.30 0.29/0.32 0.43 

Cast iron—A } | 0.29 |0, 30/0. 28/0, 200. 35 0. 36 0.31|0.86 0.46 

\| 0.30 |0.81/0. 35 0, 2110. 37/0. 40 0.87|0.38) 0.48 

0.36 |0.30/0.35| — |0.39 — | — |0.36 0.41 

B 4] 0.37 |0.81/0.37) — (0.40, — | — |0.87, 0.47 

0.38 |0. 82/040) — 0.41 — | — }0.89) 0.60 

Bei . 61 |0.48) — | — j0.52) — | — |0.57) 0.41 

a 0.54 (0.511 — | — 0.65 —  — [0.60 0.63 

. 0.55 |0.54| — | — 0.73 —  — [0.64 093 

f| 0-52 jogs — | — 006 — — |o47 0.58 

B | 0. 54 0.40) — — 0.60 — — |0,49) 0.60 

| 0.55 |0.42| — | — jog2 — — |0.51, 0.62 

| 0.28 |0.41/ — | — 0.49 — — |0.34 0.33 

© +/ 0.35 |0.50| — | — jo63) — — |v.40' 0.38 

\} o41 0.50) — | — lo.74 —  — Jods) 045 
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TABLE II.—Rough Wrought-Iron Pulley.—Fibre always 
Parallel to Pulley Face (a). 











Material. | Beech. | Oak. | Popiar. Elm. | wittow. 
f) 024 | 088 | 0.15 | 0.09 | 0.13 
Pulley wiped | 0.39 047 | 018 | 0.14 0.14 
U 0.49 0.56 | 0.25 0.17 | 0.15 
he (| 016 | o1g | 0.1 0.14 | 0.15 
—, slightly!) O33 | O46 | 023 | 021 | 0.17 
| 0.84 | 0.28 | 0.35 | 0.29 | 0.21 
| 010 | 012 |.011 | O11 | 0.18 
<a | 012 | 013 | O11 | O12 | 0.15 
| 0.14 | 0.15 | 0.12 | O14 | 0.16 

! | 





diminished and more uncertain, as the pulley has 
time to slip away under the block when it is not 
pressed on. Definite values can, therefore, not be 
given ; another effect is that the winding engine, 
and here the testing machine, is thrown into 
vibrations. 

The influence of the roughness of the pulley 
face was further submitted to practical tests by 
the Gelsenkirchener Bergwerks-Gesellschaft in a 
shaft 70 metres (230 ft.) in depth. The winding 
rope carries at each end a cage. With the half- 
load of about half a ton, the experimental pulleys, 
one with a smooth, the other with a rough, face (a 
belting of wrought iron encircling the pulley), were 
allowed to inake two revolutions before the brake 
was put on; the distance travelled before the 
pulley then came to rest was measured. The 
averages of 31 tests were 2.68 metres (extremes 
2.83 and 2.51) for the smooth, and 3.94 metres (5.33 
and 2.98) for the rough pulley.’ We see that the 
braking effect was much smaller with the rough 
pulley, and that the values fluctuated much more 
than with the smooth pulley. Professor Klein 
made the same observation as we have mentioned 
already. Rough pulleys, moreover, wear the wood 
badly ; an oak block was worn down a depth of 
9 millimetres (0.3 in.), for instance, in 12 minutes, 
during which the pulley described a path of 1200 
metres (three-quarters of a mile). Beech and oak 
suffered more than poplar, elm, and willow on 
rough pulleys. The former woods proved also 
more effcient, probably because the charred 
particles smoothen out the rough spots; elm, 
poplar, and willow were not charred. Poplar 
comes out the best brake-block material ; it 
gives high friction, and is little sensitive to oil. 
Willow is very sensitive to oil; its fibres also 
yielded under strong loads, giving diminished fric- 
tion. Carefully finished and cleaned wrought iron 
is a better pulley material than rough wrought iron 
or cast iron. The tables above state the friction 
coeflicients, defined as quotient friction over brake 
pressure. Maximum, mean, and minimum values 
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are stated in all cases, The abbreviations have 
been explained. Full particulars of the many 
hundreds of tests made have been published in the 
‘¢ Mittheilungen iiber Forschungsarbeiten,” pamph- 
let number 10. The woods were air-dried. 








RAPID TOOL STEELS. 

Tur era of modern rapid tool steels dates from 
the Paris Exhibition of 1900, where the Bethlehem 
Steel Works first demonstrated the remarkable 
working capacity of their Taylor-White tools. . To 
the tool-steel maker the demonstration was less a 
surprise than a fresh stimulus. Within the same 
year several firms on both sides of the Atlantic 
came out with new tool steels, upon which they 
had been experimenting for some time, and for 
which performances were claimed excelling those 
displayed at Paris. At the present time most 
manufacturers of tool steel will recommend their 
own rapid tools, which will, on the whole, fulfil what 
is promised for them. Yet the application of the 
new tools has remained limited, in spite of the mani- 
fest economy which they effect in many classes of 
work. The reasons are not difficult to find. A 
novelty has to fight its way. Not everybody can 
discard the old in favour of the new as readily 
as the Bethlehem Steel Works, which were 
credited to have condemned thousands of pounds’ 
worth of tools of Mushet steel after a year’s trial 
of the new material. In the second place, the ordi- 
nary lathes would not accommodate themselves 
to greatly accelerated rates of working. At the 
-aris demonstration the maximum speed could 
not be realised for want of power, and this condition 
of things repeated itself at the Diisseldorf Exhibition 
last summer. At some of the other more or less 
official trials—for instance, those instigated by the 
Berlin branch of the Verein Deutscher Ingenieure— 
it was in many cases the lathe which had to be 
spared, not the tool. And there is, thirdly, the 
prejudice or justifiable hesitation due to want of 
knowledge. That the new tools will work for hours, 
and even days, is conceded. But it is claimed 
that we need long-duration tests ; and it is satisfac- 
tory to know that such tests are now being con- 
ducted at the Municipal School of Technology, of 
Manchester, under the supervision of a committee 
appointed by the Manchester Society of Engineers. 

Such tests, properly carried out, should give us 
some further information concerning the abnormal 
behaviour of the new steels. Why they differ in their 
behaviour from ordinary steels is hardly under- 
stood. The ordinary steel tool has to be kept well 
cosled and well lubricated to secure the best results. 
In gun-barrel boring, where the highest, speeds 
have so far been obtained with the old tools— 
we disregard the somewhat different milling opera- 
tion—oil is forced under high pressure through the 
hollow tool, and similar appliances have been 
resorted to in other instances. Ordinary steel 
must not be tempered at temperatures above 
1600 deg. or 1650 deg. Fahr., lest the desired 
combination of hardness and toughness be im- 
paired, and the material turn brittle. Nor can 
it bear continued moderate heating, which would 
lead to annealing and softening of the steel. It 
is hence essential never to let the tool get hot, and 
that condition has limited the rate of working on 
our lathes. 

The Mushet steels of . Messrs. Osborne first 
helped us on. They could. take a rough cut at in- 
creased speed without water cooling, and the 
peculiar properties of these steels appeared to open 
up new prospects. The Mushet steels were not 
hardened in the ordinary sense—that is, heated to 
a high temperature and then quenched in some 
liquid and annealed. They were simply raised to 
a red glow and then air-cooled; this was styled self- 
hardening. The peculiarity has been ascribed 
to the presence of manganese. This is the view 
taken by Mr. Fridolin Reiser in a contribution 
to Stahl wnd Hisen, of January 15, 1903. Mr. 
Reiser is director of Messrs. Béhler Brothers and 
Co., of Vienna and Berlin, whose works are at 
Kapfenberg, in Styria, and Ratibor, in Silesia, and 
who were among the first in the field with their 
Boreas self-hardening and other rapid tool steels. 
Mr. Reiser states that the original Mushet steel 
had the following composition :—Carbon, 2 per 
cent.; manganese, 2.5; silicon, 1.3; chromium, 
0.5; tungsten, 5.0 per cent. The carbon percentage 
is high, and the carbon-iron compound would have 
decomposed on slow cooling from high tempera- 
tures if the manganese had not exercised its well- 





known steadying influence. Attempts were made at 
the time to improve the self-hardening steels by in- 
creasing the percentage of tungsten at the expense 
of manganese ; but they failed, it may be because 
both manganese and carbon lower the melting point 
of steel ; for it was afterwards found profitable to 
heat the steels of novel compositions considerably 
higher than had formerly been thought advisable. 

The Mushet steel tools did not always prove 
durable, and chromium was substituted for manga- 
nese with good results. But such chromium steels 
required an entirely different treatment, credit for 
which is due to Messrs. Taylor and White, of the 
Bethlehem Steel Works, of Pennsylvania. In 
ordinary steels a temperature of 1650 deg. was 
considered the safe maximum. The new steels are 
heated up to 2000 deg. and even 2280 deg. Fahr., 
equivalent to 1100 deg. and 1250 deg. Cent. Such 
temperatures inean superheating to the steelmaker, 
and we agree with Mr. Reiser that the term 
‘*superheated steels” best characterises the new 
tools. The Taylor-White steel afterwards under- 
goes a secret treatment, supposed to be rather com- 
plicated. Other steels are rapidly cooled in an air- 
blast, or quenched in molten lead, oil, or hot water. 
The air-novo steel of Messrs. Jonas and Colver, of 
Sheffield, for instance, is heated to lemon colour, 
and then cooled in an air-blast or in hot water. 
The Bohler rapid steel is air-cooled or quenched 
in oil ; the firm has, however, also a secret process, 
like most other manufacturers, and the degree of 
superheating varies. 

The peculiarity of the new steels is that they 
work best at temperatures which ruin ordinary 
steels, and can therefore be run dry. The first 
Taylor-White tools seemed to be better adapted to 
hogging off than for taking a finishing cut. Since 
then, however, the tools have heen improved, and 
finishing cuts are made at twice and three times 
the speeds formerly possible. Speeds of 120 ft. 
for cast iron and of 150 ft. for forged steels have 
been maintained for hours ; the air-novo steel cut a 
pump plunger—a hard steel casting—-at the rate of 
80 ft. per minute, the cut being § in. deep and the 
feed ,% in. 

During the Berlin trials, conducted at the German 
Niles Tool Works and other works, with tools of 
the Bergische Stahlindustrie of Remscheid, of 
Felix Bischoff of Duisburg, of Messrs. Béhler, 
and of the Poldihiitte, of Kladno, in Bohemia, 
cuts 33 millimetres..(1.3 in.) in depth, with a feed 
of 1.5 millimetres (;}; in.), were made on a steel 
shaft containing 0.24 per cent. of carbon and 
1.23 per cent. of manganese, at the rate of 
20 metres (65 ft.) per minute; and ata speed of 
64 metres (210 ft.) per minute a cut was taken 10 
millimetres (0.4 in.) in thickness, with a feed of 
0.75 millimetres. In other cases the depth of cut 
was increased to 1.6 in. In finishing cuts, the 
speed could, at these trials, not be pushed beyond 
210 ft. per minute ; but the Bischoff steels have 
attained a speed of 120 metres (nearly 400 ft.) per 
minute, with a depth of cut of } in. and a feed of 
0.25 millimetres (0.01 in.). Very. satisfactory re- 
sults were also obtained on the lathes of Messrs. 
de Fries, of Heerdt, near Diisseldorf, during the 
Diisseldorf Exhibition. The Bohler rapid steel 
worked on mild steel with a speed of 150 ft., and on 
very hard steel with a speed of 26 ft. per minute. 

In these cases the same.tools often worked for 
days, with an occasional sharpening, both at long- 
continued high speeds, and at various speeds on 
different materials. Clean, smooth cuts were ob- 
tained, and this fact appears to disprove an as- 
sumption made to explain the remarkable efficiency 
of these tools.. It was supposed that the tool did 
not really cut, but rather split the piece on which 
it was working. 

What, then, is the secret of their action? Mr. 
Reiser believes that we have to consider three 
points. The carbon combines with the chromium 
(and also tungsten) to form carbides of great hard- 
ness and stability. If we break off the cutting edge 
of one of these tools we find it dotted with many 
bright points, crystals of carbides embedded in the 
steel, just as diamouds are embedded in the crown 
of a drill. These crystals are less distinct to the 
naked eye when a low superheating has been applied, 
and when the percentage of alloy in the steel be- 
comes high ; the manner of cooling also exerts an 
influence. Mr. Reiser further assumes that the 
superheating results in a physical change of the 
steel, to which he ascribes great importance with- 
out expressing his views more fully. There is, 
thirdly, the influence of the high melting point of 





the chromium: and tungsten alloys, .to which we 
have already alluded. Superheating has little effect 
on high-carbon manganese steels. 

These views, which, we need hardly say, are more 
or less shared by many metallurgists, receive a 
strong support from Mr. J. Spiiller, the chemist to 
the Poldihiitte, at the crucible steel works at 
Kladno, in Bohemia. The Chemiker Zeitung of 
February 25, 1903, publishes a memoir by: Mr. 
Spiiller, expounding the conclusions at which he 
has arrived as the result of long experiments made 
in conjunction with Messrs. Whilacek and Hat- 
lanek, engineers to the Poldihiitte. The memoir, 
it should be mentioned, was submitted under seal 
as long ago as January, 1902. Mr. Spiiller .draws 
attention to the fact, pointed out by all the manu- 
facturers, that the new steels can be filed and 
machined toshape. Under use, however, the point 
becomes harder and harder, while the other por- 
tions still yield to the file and drill. Owing to 
friction, the temperature at the point may rise to 
500 deg. and 600 deg. Cent. (1100 deg. Fahr.) The 
steels, Mr. Spiiller argues, contain the elements 
iron, chromium, tungsten, and likewise titanium 
and molybdenum, if present, as carbides. Under or- 
dinary conditions, the iron carbide predominates ; 
this carbide is soft. When the steel is superheated to 
1000 deg., 1100 deg., or 1250 deg. Cent., the carbon 
passes to the chromium and tungsten, forming 
very hard higher carbides, which are stable at high 
temperatures, while the iron carbide is reduced to 
iron or to a lower carbide; this iron and iron 
carbide form the matrix for the hard chromium 
carbide. 

Those higher carbides, Mr. Spiiller continues, are 
known as exceedingly hard needles, and their pre- 
sence in steel may be presumed. He found them, 
moreover, both in the point and in the lower por- 
tion of a steel tool; his experimental proof of the 
existence of a chromium carbide, rich in carbon, 
may be accepted as satisfactory. Further, ordinary 
steel yields on treatment with copper-ammonium 
chloride its full amount of carbon as such. Rapid 
steels show, under this test, a deficiency of carbon, 
amounting to from 20 to 40 per cent. ; but they 
also generate hydrocarbon gases. Small crystals 
of carbides are obtained on filtering the solution 
through asbestos, and these crystals dissolve in sul- 
phuric acid with the liberation of more hydrocarbons. 
The total carbon in these experiments was deter- 
mined by combustion tests. The point of the used 
tool and its lower portion again behave differently 
in hot nitric acid. The lower portion dissolves ; the 
hard point is scarcely attacked, and splits off carbide 
crystals ; the colours of the resulting solutions differ. 
Finally, we know that the carbon can re-act in 
manifold ways in steel, in cementing, tempering, 
&e., and will at higher temperatures sometimes 
become secreted as graphite. The chromium and 
tungsten carbides, on the other hand, are regarded 
as remarkably stable. 

-The arguments appear weak..in one respect. If 
the hard carbides are formed at the high tempe- 
rature of 1100 deg. Cent., one does not understand 
why the point afterwards differs so much from the 
non-cutting portion of the tool. There may be an 
influence of the continued heating due to the fric- 
tion which requires further elucidation, and there 
are also the effects of intense pressure—such as 
must exist at the point of the tool—to be considered. 
Mr. Spiiller himself promises further details ; but 
although his memoir was completed more than a 
year ago, as we have remarked, he has not published 
anything further. lt is not only the carbides of 
chromium and tungsten which are distinguished by 
great hardness. Some silicides, borides, and other 
alloys, studied by De Chalmot, Hutton, Lebeav, 
Moissan, Scheid, and others in the electric furnace, 
are also very hard, and they interact like the car- 
bides. Such alloys might play a part in the pheno- 
mena observed in the tools we are considering. So 
far the elements chromium, tungsten, molybdenum, 
and titanium, seem, next to manganese, to have 
received most attention from the tool-makers; nickel 
has not given satisfaction, titanium and vanadium 
have not been much studied. But we have gone far 
already in the proportion of the metals alloyed with 
the steel. The Taylor-White steel contains up to 
4 per cent. of chromium and 12 per cent. of 
tungsten ; the Bohler rapid self-hardening steel 
up to 28 per cent. of alloyed metals, and such 
steels are already very difficult to machine. 

With such great differences in the composition 
we cannot expect at once to arrive at a solution of 
the problem which will fit all rapid tool steels. If we 
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acquiesce in Mr. Spiiller’s chief point, however, the 
presence of a very hard chromium carbide, we may 
assume that with the use of the tool the less hard 
inatrix is worn away, leaving the hard particle ex- 
posed and producing a jagged cut. Such cuts are 
frequently obtained, and in those cases a cavity is 
observed to form behind the point of the tool. The 
softening of the ordinary steel under heating is 
emphasised by Mr. Spiiller, though he does not 
dwell on the mechanical abrasion of the mass. 
Sometimes a burr forms first, apparently of 
fine steel particles torn off and re-welded into the 
steel ; finally, the base of the burr is undermined 
and it breaks off. Tools of different compositions, 
differently treated, may, of course, behave dif- 
ferently. The results so far obtained with rapid 
tool steels are, at any rate, sufficiently encouraging 
to make us persevere, and the chemist’s aid will 
certainly be needed to solve the problem of the 
constitution of the steels, as it is still wanted to 
elucidate the metallurgy of steel in general. The 
question is in itself of the highest importance, for 
the development of the rapid cutting tools pro- 
mises, or threatens, thoroughly to reform our work- 
shop practice. 








SCHEMES ALTERNATIVE TO THE 
WORKMEN’S COMPENSATION ACT. 
THose who are familiar with the Workmen’s 

Compensation Act—and they are many in number 

—are doubtless aware that its provisions are not 

necessarily of universal application. Although 

what was known as ‘‘ contracting out” is practi- 
cally forbidden, yet Section 3 provides that 
if the Registrar of Friendly Societies, after 
taking steps to ascertain the views of the em- 
ployer and workmen, certifies that any scheme 
of compensation, benefit, or insurance for the 
workmen of an employer in any employment, 
whether or not such scheme includes other em- 
ployers and their workmen, is on the whole not 
less favourable to the general body of workmen 
and their dependants than the provisions of the 


Act, the employer may, until the certificate is) 


revoked, contract with any of those workmen that 
the provisions of the scheme shall be substituted 
for the provisions of the Act ; and thereupon the 
employer is made liable only in accordance with 
the scheme. Subject to this, no agreement between 
employer and workman can be entered into by 
which the former can escape liability under the 
Act. ‘Contracting out” was common under the 
Employers’ Liability Act of 1880, but has been 
prohibited apparently in the interests of the men 
who take benefits under the Act of 1897. 

To al] intents and purposes, a certified scheme 
takes the place of the Act for the purpose of assess- 
ment of compensation. Claims are laid before 'a 
committee, which usually consists of representatives 
of employers and workmen, and this body has 
plenary powers to make or revoke awards in favour 
of injured workmen or their dependants. Owing 
to the fact that claims are heard and decided before 
a domestic tribunal of this nature, it is difficult to 
form an opinion as to how these schemes have 
worked in practice since the Act came into force. 

In arecent case in the Court of Appeal, however, 
a point of considerable interest was raised as to 
whether a workman, who is employed by a firm 
who have adopted a scheme, is debarred from 
having recourse to the ordinary tribunals of the 
land for the settlement of a claim he may have for 
injuries sustained. In other words, is it possible 
for the jurisdiction of the courts to be ousted by a 
scheme / 

In the case under notice, a workman employed 
by Messrs. Andrew Knowles and Sons, Limited, 
was injured by the fall of a roof. A scheme alter- 
native to the Workmen’s Compensation’ Act had 
been adopted by the company, and any person 
employed by them became entitled to the benefits 
of the scheme on signifying his desire, and 
signing the register of members. The plaintiff, 
having signed the register, became entitled, under 
Rule 16 of the scheme, to a weekly allowance of 
12s., which he received for some time. But ‘a 
time came when the employers had reason to 
believe that he was sufficiently recovered to be able 
to do some work, though he himself denied this 
and refused to return. This matter was provided 


for by Rule 25 of the scheme, in accordance with 
which the committee received a report from the 
society’s doctor, to the effect that if the plaintiff 
carried out his instructions, he would be fit to 





resume work as a collier in a few weeks. The 
plaintiff, however, having refused to try to work, 
the committee stopped his pay. It was clear from 
Rule 25 that if the injured person did anything to 
retard his recovery, or failed to go to work when 
able to do so, then in either case the committee 
might stop the allowance. By Rule 30 it was 
provided that :—‘‘In all cases of doubt or differ- 
ence as to the construction of these rules, and in 
the event of any circumstance occurring which is 
not provided for thereby, the decision of the 
committee shall be conclusive and final, and 
there shall be no appeal therefrom.” The 
plaintiff, being dissatisfied with the decision 
of the committee, brought an action in the 
county court to enforce the scheme, alleging 
that he was entitled to compensation, notwith- 
standing the resolution of the committee, because 
he was not, in fact, fit to go to work. The County 
Court Judge held that he had no jurisdiction. The 
Court of Appeal have overruled the County Court 
Judge, and have sent the case back to him for trial. 
In the course of his judgment the Master of the 
Rolls said :—‘‘ The answer of the defendants is that 
the scheme substituted the decision of the com- 
mittee for the decision of the County Court Judge, 
and that the plaintiff is debarred from attempting 
to enforce his rights under the scheme before any 
tribunal other than that provided by the scheme 
itself. In order to make that answer good, 
the defendants must show that the committee 
had power to decide finally the question whether 
one or other of the conditions for withdraw- 
ing compensation had been satisfied. Looking 
at Rule 25, it is plain that it does not lay down that 
the committee have to decide finally whether the 
injured person has done anything to retard his 
recovery, or has failed to go to work when able to 
do so. The jurisdiction of the committee to with- 
draw an allowance does not arise until they have 
arrived at a certain conclusion on a question of fact 
. . . Itis true that Rule 30 makes the finding of 
the committee final upon certain matters, but this 
is a question of fact upon which the decision of the 
committee was not made final and conclusive. The 
plaintiff therefore retains his common-law rights, 
and the case must go before the County Court 
Judge.” 

The Master of the Rolls regretted having to come 
to this decision, as he said it was the obvious in- 
tention of the Legislature to substitute a scheme 
for the Act in a proper case. But it is a strict 
rule of law that the jurisdiction of courts of justice 
to decide questions arising upon the construction 
of contracts cannot be ousted, except by very 
express provisions. 

It is to be noticed, of course, that this decision 
does not necessarily fix the company with liability ; 
it will be a question of fact for the County Court 
Judge to decide whether the plaintiff is fit for work ; 
and to judge from the facts already brought to 
light, the evidence on this head appears to be all 
one way. 

The lesson to be drawn is that greater care 
must be exercised in drafting a scheme. It is pos- 
sible that the point now brought to light was never 
even considered by the Registrar of Friendly 
Societies who certified the scheme under discus- 
sion. We have, no doubt, however, that if the 
other terms of an arrrangement are equitably appro- 
priate, no objection will be raised to making the 
decision of the committee final with regard to every 
point which is likely to arise. 








THE RESOURCES OF VENEZUELA. 

Poputak interest in Venezuela has largely died 
out, since the exciting times of last December have 
resolved themselves into a state of comparative 
quiescence—for the moment, at any rate. With 
regard to the future, it is no easier to make safe 
predictions than it has been in the past, and 
the unsettled political condition of the country 
must continue, as far as one can foresee, to militate 
against the exploitation of its undoubted natural 
resources. It is now nearly acentury since Charles 
Waterton drew Attention to the potential wealth of 
the country, and to how little had been done to 
develop it. And, really, the traveller of to-day can 
do little more than re-echo his words. A certain 
amount of foreign capital has been put into the 
country, and in most cases with satisfactory results, 
but it is evident that what has been accom- 
plished, more particularly in the way of mining 
enterprise, is very insignificant compared with what 





might reasonably have been expected, -had the poli- 
tical conditions been such as to engender a feeling 
of security among prospective investors. Of course, 
in writing this, we have not forgotten the Callao 
gold mine, which for many years paid its fortunate 
shareholders such phenomenal dividends. It is 
now nearly twenty years since the rich reef was 
exhausted, or died out, and it seems rather strange 
that hardly anything has been done in the way of 
prospecting for finds of -a similar richness. Of 
course, it must not be overlooked that gold- 
mining has undergone radical changes in certain 
aspects since the reputation of the Callao mine 
was at its zenith. Nowadays, owing to im- 
proved machinery and the introduction of the 
cyanide process, a profit can be made out of rock 
which was formerly considered only fit for the 
waste heap. And when this class of ore can be 
worked under favourable conditions as to transport 
and cost of labour, it is easy to see that its exploita- 
tion may eventually prove more remunerative than 
the working of a much richer ore in a country such 
as Venezuela, where the prevailing conditions are 
all against economy in working. The gold-mining 
region is situated in the upper reaches of the 
Orinoco, where it is a costly and difficult matter to 
import machinery, to say nothing of the high duties 
to which such machinery is subject. The situation 
is a particularly awkward one in times of revolution, 
which, we need hardly tell the informed reader, are 
anything but infrequent. For several months in 
the latter end of last year mining operations were 
entirely suspended, owing to the inability to obtain 
dynamite and other necessary supplies up the river 
from Bolivar. Up to the present the fuel used has 
been wood ; and the cost of this is by no means a 
negligible quantity, as the labour involved in its 
cutting commands the rather high rate general in 
the country. 

It is somewhat early to speak with any great 
degree of confidence as to the probable effect 
the coal workings, now being developed in the 
vicinity of La Guayra, will have on the mining 
industry ; but if the fuel should turn out to be of 
good quality, one of the disadvantages which have 
operated against the country in the past will, to 
some extent, at all events, be ameliorated. As 
things stand at present, it is clear that in Venezuela 
any mineral property which is to give a satisfactory 
return must be of higher value, or, in other words, 
must contain richer lodes, than is necessitated in 
countries where the incidental conditions are less 
onerous. That the country is a rich one is a fact 
that cannot be gainsaid; that its pastures, no 
less than its mineral resources, could give em- 
ployment to a much greater population than is to 
be found at present, is a statement which can 
hardly be refuted ; but when we come to consider 
the likelihood of any immediate industrial develop- 
ment, we are constrained to proceed with due 
caution. With regard to the actual figures of 
recent gold-mining returns, due attention must be 
paid to the fact of the exhaustion of the Callao 
mine referred to above. The decline in the pro- 
duction of gold was sudden—almost catastrophic— 
and not of gradual growth. For this reason one 
may consider that a return of this industry to its 
former prosperity is quite within the bounds of 
possibility, if, indeed, not of probability. It may 
turn out that we are on the eve of important 
discoveries; but that remains to be seen. The 
production of gold, which was 233,000 oz. in 1884, 
fell to 42,000 oz. in 1899. 

Thus it will be seen that considerable leeway 
has to be made up if Venezuela is to regain its 
former position in the ranks of gold-producing 
countries, and this can only be done, it is clear, 
by the discovery of really rich lodes ; though, of 
course, the projected working-up of old tailings by 
the cyanide process is a step in the right direction. 
With regard to precious stones, no discoveries of 
any importance have to be recorded, though the 
facts that diamonds have been found in the Guianas 
and rubies in Brazil, and that practically the world’s 
supply of emeralds comes from a mine in Columbia, 
are such as to encourage those who have a taste 
for adventure to try their luck in analogous grounds 
in Venezuela. 

What has been said with regard to the diffi- 
culties attending gold-mining applies with equal 
force to the exploitation of the commoner metals, 
many of which are reputed to occur in abundance, 
more especially in the extreme north of the country. 
The conditions, however, which have proved a de- 
terrent to gold-mining are still potent in causing 
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those interested in mining enterprises to turn their 
attention elsewhere; and it remains for the his- 
torian of the future to discourse on tin, lead, and 
zinc mining in: this quarter of the world. An in- 
teresting substance—asphalt to wit—has been dis- 
covered in some quantity, and of a quality which 
we understand is quite up to that yielded by the 
celebrated pitch lake of Trinidad. Seeing the de- 
mands which have been made of late years. on this 
material in connection with the laying of electric- 
lighting mains, a new. source of pitch supply «is a 
matter of importance, notwithstanding the. appa- 
rently inexhaustible supply to be obtained from 
Trinidad. The newly-discovered lake has already 
received the attention of American capitalists 
who, we trust, will not have cause to regret their 
undertaking. In a volume published a year 
or two ago by a traveller in Venezuela, the author 
waxes eloquent on the subject of vanadium, de- 
claring that’ the discovery of this rare metal in 
large quantities presages an important industry.. 
With the facts concerning the rarity and the selling 
price of the metal we are quite in accord: it is 
only with the assumption made as to the import- 
ance of the find that we are inclined to join issue. 
As a matter of fact, there is at present a very small 
demand for vanadium in the arts, although experi- 
ments are being made upon a promising alloy of 
vanadium and steel. 

Leaving now the mineral industry and its pros- 
pects, we may glance at one or two of the vegetable 
products yielded by this fertile country. With 
coffee—the staple export—and cocoa we do not 
propose to deal. Commencing with india-rubber, 
it must be said that the exports from Bolivar 
are not at all on an imposing scale, the amount 
received in Great Britain in 1901 totalling oniy 
42251. in value. It may be, however, that this 
figure does not express the real amount gathered 
on Venezuelan territory, because it is very prob. 
able that more of it finds an outlet at Brazilian 
ports. There seems no doubt that the upper reaches 
of the Orinoco and its tributaries traverse a region 
remarkably fertile in rubber trees —and_ trees, 
moreover, yielding the highest quality of rubber-— 
though at the same time it is advisable to receive 
with caution a good many reports concerning 
rubber and allied trees, because the writers have, 
either through carelessness or ignorance, confused 
the produce of widely dissimilar trees. Of more 
importance, so far, than the rubber industry, has 
been that of balata gathering. This body is a 
sort of gutta-percha, though quite distinct in its 
origin from the true gutta-percha of the Malay 
Archipelago. It seems necessary to emphasise 
this point, because in a certain official publication 
figures are given purporting to show the gutta- 
percha exports from Venezuela. Such a looseness 
of terms will not, of course, delude those who are 
commercially interested in the subject ; but it seems 
advisable to put in a disclaimer in the interests of 
accuracy. As far as we are aware, no true gutta- 
percha has been obtained in Venezuela; and 
although we should be surprised if the Dichopsis 
Gutta of the Malay Archipelago were discovered 
there, it does not seem impossible that it should be, 
and it is conceivable that careful search might 
bring the desired reward. Although, as far as one 
can see, there is plenty of balata in the country 
to satisfy European demands, the conditions atten- 
dant on its collection are such as would be extremely 
likely to cause a rise in the price should the demand 
show any notable increase. 

The ordinary time of collection for balata is 
in the wet season—a season which in Venezuela 
does not always adhere strictly to its descrip- 
tion. Thus it may happen that the wet season 
turns out to be a comparatively dry one, and if 
this is so, the sap will not run from the tree 
on an incision being made. Again, the merchant 
who sends out collectors, with the necessary sup- 
plies for a sojourn in the forest, may find himself 
in the awkward predicament of having lost his 
capital expenditure, owing to the decamping of 
the members of the expedition to sell the product 
of their labour elsewhere. It is difficult for those 
engaged in business in civilised countries to grasp 
the disadvantages uuder which the capitalist groans 
where the labourer is a law unto himself, and where 
his blissful egotistic dreams are not disturbed by any 
phantom police-officer. The number: of those who 
are willing to engage in balata gathering, in the un- 
healthy regions where the trees are mostly found, 
is by no means large, and when their independence 
of spirit is taken into consideration, it will be 





understood that the situation in the balata:market 
might easily become acute in the unlikely even- 
tuality of. a sudden increased demand. At the 
present time Venezuela, having displaced the 
Guianas as the main source of balata, seems 
likely to retain its supremacy in this respect ; 
certainly very little credence should be attached to 
the reports emanating last year from the United 
States Consul at Para, regarding the importance of 
the (as yet) unworked balata forests of that country. 

There is, we fear, but little reason to expect that 
the-cross-currents which have hitherto so effectually 
impeded the progress of the barque.’of-.industrial 
enterprise in Venezuela wi!l permanently lose their 
power for evil. -Despite-recurrent reports in the 
Press as to the termination of this or that re- 
volution, the balance of probability is that civil 
wars of the type peculiar to the South American 
Republics will continue at intervals to render futile, 
or at any rate to paralyse into inactivity, the 
efforts put forth to reap from this country a 
harvest approximating to its potentialities. There 
is need to enlarge on the difficulties accruing 
to trade when, owing to political troubles, the 
owner of a property or concession has to direct 
operations from .a, place. of enforced exile in the 
West Indies, and when his workmen are so often 
being called-away from their ploughshares to follow 
the honourable profession of arms, to use an accepted 
colloquialism, The only horoscope that we can 
draw is- distinctly unfavourable to the prospects 
of those who contemplate assisting in the develop- 
iment: of the country: 








THE CONSOLIDATION OF THE LARGE 
SWEDISH IRON ORE COMPANIES. 
A. RECENT Official report deals exhaustively with 

the late developments in connection with the 

Swedish ore deposits. The Swedish iron ore de- 

posits are located in two entirely separate districts : 

in central Sweden, north of the four large lakes, 
and in the most northerly portion of Norrland, 
above the Arctic Circle. Outside these two dis- 
tricts no iron-ore deposits of any importance have 
so far been found in Sweden. From the southern 
or central district exports of iron ore have been 
going on for a number of years, although only 
assuming much importance during the last fifteen 
years. The Norrland deposits have, however, 
only been worked for about ten years, a railway 
having opened out the district. As soon as the 

Gellivara - Lulea Railway was completed (1895), 

the breaking and exports of ore increased at a 

rapid rate ; during the years 1886-1890 the yield of 

iron ore from Norrland only amounted to 3.65 per 
cent of the total of Sweden’s iron-ore production ; 
the average for the following five years rose to 

23.35 per cent. ; and for the year 1901 it had risen 

to 42.82 per cent. The exports of Gellivara iron 

ore, which commenced in 1891, and which had risen 

to 526,000 tons in 1894, were, in ‘1902, 1,074,000 

tons, or 63 per cent. of the total exports of iron 

ore from Sweden, There is every prospect of this 
industry further extending. 

Financially speaking, the North Swedish iron-ore | 
industry has worked under much less favourable 
conditions than that of central Sweden. The lead- 
ing concern for the latter district is the Trafikat- 
kéiebolaget Grongesberg-Oxelsdsund, an amalgama- 
tion of various railway companies, which are also 
directly interested in the mining industry. It 
is a strong company, with a {capital paid up 
of 1,160,000/., mostly Swedish, and the present 
quotation of its shares (50 per cent. above 
par) indicates its flourishing condition. | With 
regard to the Norrland mines, the Gellivara 
Malmfélt company secured the deposits in 1891, 
and has, until lately, been the principal exporter 
of ore from that part of the country. In connec- 
tion with this company there was subsequently 
formed the Luossavara-Kirunovara Company, for 
the purpose of working the ore deposits at the two 
Sieatitden, which the new Ofoten Railway made 
available ; this company had to enter into exten- 
sive obligations concerning the new railway with 
both the Swedish and the Norwegian Governments. 
Before this railway, however, was completed, the 
two companies had to face serious difficulties ; their 
working capital was, to a great extent, borrowed 
money, and very dear money, and already, two 
years ago, the companies had to contend against 
serious troubles, which, with considerable sacri- 





fices, were got over; but it became evident 
that they could not hold out unaided until a_ 


rational export system could be started vid Narvik, ~ 
and bring matters on a better footing. Plans of dis-~ 
posing of the deposits to foreign capitalists were, 
to. some extent, advanced; but a strong public 
opinion rose against the country parting with such 
valuable assets, and the :plans-came to naught.’ 
Many schemes were discussed, notably the one of 
letting the. whole undertaking come under’ the 
control. of the State, but its extremely specu- 
lative nature has so far proved an _ obstacle 
in the way of this solution being carried out. 
Then, in the spring of the present year, a 
new scheme was framed. The Gréngesberg- 
Oxelsdsund Company, already referred to, offered 
to buy the-bulk—90 per cent.—of the shares 
of the two Norrland companies. Pending the 
realisation of this plan, the company decided 
to increase its capital, placing its maximum 
at 42,000,000 kr. An agreement was drawn 
up, which cannot be said to be unfavourable for 
the vendors, the company offering to undertake 
that the control of its capital thould not pass into 
foreign hands to a greater extent than was already 
the case. This large deal could, however, not be 
completed without the co-operation of the State, as 
regards the pending disputes. between the latter 
and the Norrland companies and the future rela- 
tions between them. Besides, the Gréngesberg 
Company wanted a State loan of 20,000,000 kr., on 
which they offered to pay 6 per cent. a year : 4} per 
cent. for interest and the rest to a sinking fund. 

On the basis of these conditions an agreement 
was arrived at between the Government and the 
company, which was brought before the Riksdag | 
on May 1. Parliament, however, did not view the-i 
plan with favour, and it was negatived by the ‘ 
Second Chamber, partly, perhaps, because it had 
been brought in only a couple of weeks before the: 
close of the session. It was also urged that the 
State ought not to exclude the possibility of. it 
some day itself securing the Norrland ircn-ore 
deposits. Seeing the force of this, the Grénges- 
berg Company itself suggested a material. altera- 
tion in the agreement, giving the State the option 
of either taking over the company’s shares after 
the expiration of thirty years (when the loan should 
be wiped off), or, if it preferred, taking over the 
shares without any remuneration after the ex- 
piration of fifty years. Even to this Parliament 
took exception, partly because it postponed for a 
long series of years the possibility of the State 
becoming possessed of the deposits, and partly 
because doubts were entertained as to the direction 
in which the company would develop—whether an 
effective Swedish majority would be maintained. 
It was, besides, considered undesirable to create a 
precedent by so extensively assisting a private 
concern. Some smaller Norrland companies had 
also, in the meantime, pleaded their cause with 
the Government, and. asked that their inte- 
rests might not be made entirely subordinate 
to those of the two large companies. Within 
Parliament there were not a few who would pro- 
bably have preferred to let the two large Norr- 
land companies go into liquidation, when the State 
could have watched its opportunity. A stumbling- 
block was also the Gréngesberg Company’s demand 
that it should be exempt from export duty, should 
such a tax .at some future date be imposed upon 
ore. Finally, it was urged, that rather than force, 
as it were, the export of iron ore, the home iron 
industry should be encouraged and extended— 
views with which the Gréngesberg Company, too, 
were quite prepared to fall in, as schemes were 
being put forward in that direction. 

The fall of the Government by Parliamentary 
action (on May 18) was received with much regret. 
Fears were expressed that the future of the two 
Norrland companies would be seriously jeopardised, 
as well as that of other interests. These fears 
were, however, soon allayed. The Gréngesberg 
Company did not mean to give in, but entered 
into an agreement with the majority of the share- 
holders in the Norrland companies, reserving for 
the company the option for two years, to buy the 
shares, to the same extent, and mainly on the 
same conditions, as fixed in the agreement nega- 
tived by Parliament. -The Gréngesberg, on the 
other hand, furnishes the two Norrland companies 
with money, receiving shares as security (rather 
more than half), with the right to exercise the 
votes of these shares. The Gréngesberg Company 
now virtually controls the affairs of the Norrland 
companies, having put in new men and transferred 
the financial business to other banks; and these 
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Swedish banks have given the Gréngesberg Com- 
pany'a loan, sufficiently large to enable it to forego 
the asked-for State’ loan. It remains to be seen 
whether this: agreement will be finally completed, 
but no insurmountable difticulties are thought to 
stand in the way. ‘This consolidation of the 
Swedish iron-ore interests has several apparent 
advantages, although it may tend to increase the 
price of Swedish iron-ore in the world’s market. 








NOTES. 
LicHTER TRAFFIC IN Norway. 

Ir appears, from a recent official report, that sea- 
going lighters have not so far found—and are not 
considered likely to find—much favour in Norway. 
Some small attempts tousethem have been made, but 
the results have not been encouraging, which may 
to some extent be accounted for by the lighters not 
having been quite modern. The inland lighter traftic 
comprises usual harbour work, for loading and dis- 

_ charging sea-going vessels, and coasting trade. The 
lighters vary considerably in the different towns, 
both as regards size and shape. The lighter traftic 
between Norwegian ports is to a great extent done 
by old unrigged sailing vessels, of from 300 to 500 
tons, and they are principally used for the trans- 
port of timber, bricks, and granite. They go as far 
north as Bergen, and as far south as Gothenburg, 
Sweden ; and in some places they are also used for 
the conveyance of fish and fish produce. ‘The rail- 
ways have, however, interfered considerably with 
the business of this lighter trade, which at present 
is hardly a lucrative one. In some places the 
lighters also go up the lakes, mostly for transport 
of wood-pulp, &c., but wherever railways are built 
these seem to take the trade. In some places the 
lighters are of steel, and some are also self-propelled 
lighters. The town of Skien has, for instance, a 
considerable lighter traftic, the steel lighters vary- 
ing in size from 100 to 300 tons. The town of 
Frederikshald also possesses several self-propelled 
lighters of 90 to 110 tons. 


TakinG SouNDINGS aT SEA. 


The new apparatus for taking soundings at sea 
while the ship is in motion, designed by Eilt T. 
Jacobs, of Neuharlingsiel, and manufactured by 
D. Simons, of Kiel, belongs to that type of instru- 
ment in which the depth to be measured is deduced 
from the angle which the plumb line makes with 
the horizontal. The improvements effected are to 
meet the common objection raised against such 
apparatus, that no reliable measurements can be 
made in a troubled sea, and when the ship is 
changing its course. The device consists essentially 
of a skeleton square, built up of rods of equal 
length, jointed at the four corners. One of the 
perpendicular sides fits with a ball and socket 
joint into a stand of ample dimensions ; a counter- 
weight is attached to this side, oscillating within 
the stand. The square will therefore always re- 
main in a vertical plane, no matter how the ship 
rocks ; and it can, moreover, turn about its vertical 
axis, being thus independent of any change in the 
direction of the ship. There is another and smaller 
counterweight in the continuation of the upper bar, 
to keep the square normally balanced. In that 
corner is fixed an arc of a circle, a quadrant, to the 
end of which a cord is attached. This cord is 
carried around three pulleys, arranged in series. 
The lead line is taken from the winch to the 
stand of the device, where it is guided, and along 
the lower bar, from the end of which it descends into 
the water. When the lead is being dragged over 
the bottom, the jointed square will be pulled down, 
turning into a rhombus, hanging down obliquely. 
The are will then project beyond the perpendi- 
cular, and the cord coiled round the pulleys will 
cause a pointer to mark the respective depth on 
a scale. The sine of the angl> is measured, but the 
actual depths are read off from the scale. The 
instruments may be convenient for taking con- 
tinuous soundings—for instance, on cable steamers. 
They can be combined with electrical contacts 
which give warning when the limits of safe mini- 
mum depths are exceeded. The device is built up 
of iron rods; the pointer is itself weighted lest 
it be influenced by the vibrations of the ship. 


Tue AccIDENT TO THE ‘* BLAKE.” 
The lamentable failure of one of the boilers of 
H.M.S. Blake is a mishap to which all steam vessels 





are more or less liable, and in a greater degree in 
the case of warships engaged on active service— | 


dither in réal or make-pretend—when all is excite- 


nient, as it must be under such circumstances, even in 
the most highly disciplined of navies. At the present 
little is known here of the details of the catastrophe 
beyond the sad fact that three poor fellows have 
lost their lives, and others have been injured. It 
appears that the Blake was steaming at high speed 
during the manceuvres, probably chasing or: being 
chased—when the crown of the combustion cham- 
ber of one of her boilers came down, with the 
disastrous results above mentioned. What. was 
the cause of failure is at present a matter of puré 
conjecture, and will remain so until further details 
are received and’ an inquiry’ is held. The Blake 
was built at Chatham, and was completed in 1892.* 
She was the; to a great extent, pioneer vessel 
of the modern high-powered cruiser, having engines 
by Maudslay, of 20,000 indicated horse-power. 
Doubtless our readers will remember the inte- 
rest she excited at the time. She was fitted with 
return-tube boilers of a type that was after- 
wards found to be undesirable, having a common 
combustion chamber to eight furnaces, the boilers, 
of course, being double-ended. The same boilers 
are now in her, although they have, neces- 
sarily, been re-tubed. Naturally, when a mishap 
like this occurs, one jumps at thé conclusion that 
there was shortness of water ; and. should this 
prove to have been the case, the inquiry that 
will take place should elucidate the.cause. In 
the meantime it is well to .remember .the ex- 
pression of the President. of the United States, 


who witnessed a collision between two destroyers, 


that ‘‘ sailors should not be afraid to knock the 
paint off their vessels ;” and supposing chances 
were taken ini the ardour of chase, it was probably 
the poor fellows who have suffered that» took the 
risk. As yet, however, we know nothing of the 
details, and by no means wish to prejudge the case. 
There is, however, a moral in this accident which 
is very patent. If it had been a water-tube boiler 
that had given out, the disaster would have led to 
many letters in the Press, insisting on the un- 
reliability of the newer type of steam generator. 
As it is, there has been no one to point out that 
even shell boilers are subject to accident which 
may cause loss of life. 


DiAPHRAGMS FOR ELECTROLYSIS. 

The diaphragm question remains one of the most 
important problems for the electro-chemist. Clay, 
which, on the whole, gives the most widely applic- 
able diaphragms, cannot easily be supplied in large 
plates ; clay diaphragms are also fragile and ex- 
pensive, and introduce a high electric resistance. 
Alkaline electrolytes attack the clay, moreover. 
In acid electrolytes, membranes, much improved of 
late, are used with fairly satisfactory results. For 
alkaline lyes, asbestos paper seemed to afford an 
excellent diaphragm material. The compressed 
asbestos pulp gradually softens again, however, even 
in liquids which do not attack it chemically, and the 
diaphragms do not last so long as was expected. 
Addition of cements and impregnation with chemi- 
cals have been tried ; but these ingredients clog the 
capillary passages to which the asbestos diaphragms 
owe their low electric resistance, and thus treated, 
asbestos is not chemically so indestructible as the 
natural mineral. Artificial silica diaphragms have 
been prepared by Le Blanc and Alic ; they con- 
sist of me 75 per cent. of silica and 23 of 
clay, the rest being made up of 2 per cent. of 
alkali, added in order to decrease the electric 
resistance of this material. But these products 
and other stones of similar composition are also 
fragile, and cannot be manufactured in large 
plates, nor at low prices. The magnesite dia- 
phragms seem so far to have been applied more in 
primary cells than in electrolytic cells. The 
chemical works of J. Bernfeld and Co., of Leipzig- 
Plagwitz, now claim to have rendered asbestos 
paper much more durable, without any additions, 
simply by a careful calcination in the furnace at a 
moderate temperature. In appearance the im- 
proved asbestos paper does not differ from the 
ordinary product. Tt can be cut with the knife 
and scissors, and is sufficiently elastic to permit of 
being used in ordinary electrode frames of electro- 
lytic filter presses without requiring any special 
mounting. The electric resistance of these dia- 
phragms is very low. A plate 2 millimetres in 
thickness and 1 square metre surface has a resist- 
ance of only 0.00018 ohm in a 25 per cent. solution 





* See Enaitnrrrine, vol. lii., page 603. 


of sodium chloride. This low resistance does not 
signify high porosity. That would ke undesirable; 
since the diaphragm is to keep the anode and cathode 
lyes apart. Le Blanc pointed out two years ago that 
electric resistance and porosity are not directly pro- 
portional to one another in a diaphragm. ‘The 
diaphragm conducts the current because its capil- 
lary passages are filled with electrolyte ; that con- 
ductivity increases proportionately to the cross- 
section of the capillaries, according to Ohm’s law. 
The diffusion of liquid through the diaphragm takes 
place through the same capillaries ; but it increases 
with the square of the cross-section. Large pores 
would, of course, render a diaphragm unsuitable. 
The Bernfeld asbestos diaphragms can be kept for 
any length of time in hot neutral and alkaline solu- 
tions, and will, it is stated, prove fairly stable in 
acid electrolytes. 


Testina INDICATOR SPRINGS. 


‘Lhe method of testing indicator springs at the 
Reichsanstalt is as follows :—The springs are tested 
in the cold and hot, chiefly after the methods de- 
scribed by Slaby, with the aid of a glycerine force- 
pump, and a small steam-boiler. The piston is 
either very carefully loaded to avoid any vibra- 
tions on increasing or decreasing the pressure, or 
vibrations are set up purposely. Slaby himself 
has found that the method somewhat influences 
the scale ; this influence is observed to be small, 
and the deviations are probably as much due to 
differences in the steel, in its hardness and torsion, 
not to speak of friction, lateral bending, and other 
disturbances, as to the method of applying the 
pressure. .In the hot state, however, springs 
which operate normally inthe cold, may not be 
equally reliable on ascending and descending curves. 
But these irregularities disappear as the intervals 
‘between diagrams decreases. The temperature dif- 
ferences between the steam, the spring chamber, 
and the spring itself, as tested in its various portions, 
do not appear either to be so great as had been 
assumed, Using both mercury thermometers and 
thermo-couples of copper and constantan, Wiebe and 
Schwirkus have found that the temperatures of the 
springs remained on an average about 11 deg. Cent. 
below that of the steam, whose temperature varied 
between 100 and 200 deg. Cent., and that the 
spring chamber was again about 5 deg. cooler 
than the steam. The middle portion of the spring 
is generally several degrees colder than its ends. 
Yet it is considered that these latter differences 
can be neglected, and that mercury thermo- 
meters are sufliciently sensitive for such work. 
Higher differences take place, however, when the 
indicator cocks are open during the experiment, 
because cold air then gains access. It was found 
further, from measurements made on a recording 
indicator fitted to an engine, that while the steam 
pressure varied in the high-pressure cylinder by 
about 100 lb., which should correspond to tem- 
perature fluctuations between 120 and 150 deg. 
Cent., the temperature of the indicator spring re- 
mained constant at 103 deg. Cent. only. In the 
low-pressure cylinder the spring marked 113 deg. 
Cent. when it should have been 115 deg. Cent. ac- 
cording to the previous experiments. The length of 
the steam ports had nothing to do with these 
peculiarities, nor was there any faulty insulation. 
It is clear, therefore, that the temperature of the 
spring does not simply depend upon the average 
steam pressure. The indicator piston should fit 
tightly, and a suitable arrangement has been 
sketched out by the investigators. Very satisfac- 
tory tests have been made of the new indicators 
of Dreyer, Rosenkranz, and Droop, whose springs 
lie outside the indicator cylinder. The spring 
temperature did not rise above 54 deg. Cent., the 
surrounding air temperature being 43 deg. Cent. 
when the steam pressure was 10 kilogrammes (about 
140 lb.), and natural air currents afterwards kept 
the spring temperature constant at 54 deg., 
although the steam pressure was raised to 15 kilo- 
grammes per square centimetre (213 Ib.). 








A Larce Exxcrric Locomotive.—The General Elec- 
tric Company has completed the largest electric loccmotive 
yet built. It is to be used in the tunnel of the Baltimore 
and Ohio Railroad at Baltimore. It weighs 180 tons, and 
it is designed to haul a freight train weighing 1500 tons 
up a gradient of 1 in 66. Its capacity is 2000 horse-power. 

e locomotive is made up of two units, and isso arranged 
that any number of units may be coupled together, makin 
it as much larger as desired. All the units are controlle 
from one place. There are 42-in. driving wheels on each 
unit, making 16 driving wheels on the locomotive. The 
| cab is of sheet steel, and the frame of heavy cast steel. 
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CURRENT RAILWAY CONSTRUCTION. 


Tuer past half-year has been, upon the whole, a 
quiet period in British railway history, so far as new 
construction is concerned. Upon the Belfast and 
Northern Counties line (now transferred to the Midland) 
an embankment at Lough Foyle, north of Limavady 
Junction, has been raised to a sufficient height to pro- 
tect the adjacent country from the inroads of the sea, 
the permanent way having been submerged for up- 
wards of a mile during a severe storm in November. 
The Great Central has withdrawn its support from a 
proposed new dock near Grimsby, but it has com- 

leted additional siding accommodation at Froding- 
adi, and it has also arranged for extra hydraulic 
power at Grimsby Docks. The line is being widened 
between Ardwick and Hyde Junction, and additional 
facilities are being provided at Woodford for exchang- 
ing traffic with the Great Western and the East and 
West Junction. 

The principal work which the Great Central Company 
has, however, now in hand is the Néeasden and Grendon 
Underwood line, which it is constructing jointly with 
the Great Western. The Great Eastern has completed 
its Ilford and Woodford line, and a direct line between 
Lowestoft and Great Yarmouth, in which it is in- 
terested jointly with the Midland and the Great 
Northern, has-also been brought into operation ; but, 
otherwise, the Great Eastern has scarcely any new 
work of importance in hand. The Great Northern also 
has no new heavy work in hand, but it is interested in 
the Great Northern and City line, and the works in con- 
nection with that line from Drayton Park to Finsbury 
Park have been making good progress, the station and 
running tunnels being now nearly completed. 

The Great Southern and Western Company of Ire- 
land is proceeding with the construction of its Goold’s 
Cross and Cashel line. The Great Southern and Western 
has also been running motor-vans experimentally be- 
tween Tuam and Dunmore, but without much success. 

The Great Western Company has now opened its 
South Wales and Bristol direct line for both passenger 
and goods traffic. The Truro and Newquay line has also 
been opened for traffic as far as Perranporth, and the re- 
maining lines are approaching completion. The portion 
of the Acton and Northolt line between Acton and 
Greenford, and a loop between Greenford and West 
Ealing, have been completed, and the remainder of the 
line, as well as the Great Western and Great Central 
joint line between Northolt and Grendon Underwood, 
is advancing to completion. The Great Western has 
also made good progress during the past half-year with 
its Castle Cary an palaces, So some harbour lines 
at Bristol, and the Cheltenham ‘and Honeybourne line. 
A contract will be let shortly for a section of the last- 
named line between Winchcombe and Cheltenham. 
Arrangements for the eleetrification of the Great Wes- 
tern between Hammersmith and Bishop’s-road are pro- 
ceeding ; it is proposed to erect a power-station at Park 
Royal, in which provision will also be made for the 
supply of current for electric lighting. 

he Lancashire and Yorkshire Company has been prin- 
eas occupied with widening works and extensions. 
The Liverpool, Crosby, and Southport line is, how- 
ever, being electrified ; the foundations for a generat- 
ing station at Altcar are completed, the buildings of 
three substations have been nearly finished, and addi- 
tional rails for electrical purposes are being laid. 

The London, Brighton, cf South Coast Company has 
also been directing its attention to widenings. The 
widening of the main line to Brighton is in hand, a 
contract having been let for dealing with the section 
between Earlswood and Horley, and a complete widen‘ 
ing scheme has now received the sanction of Parliament. 

The London and North-Western Company has been 
oceupied with widenings between Euston and Camden, 
the widening of the old Grand Junction system and the 
widening of the Chester and Holyhead section between 
Chester and Llandudno Junction; two additional lines 
have now been brought into use over the 28 miles 
comprised between these points. Upon the central 
section of a new line between Wilmslow and Levens- 
hulme more than half the excavation has been com- 
pleted ; a viaduct over the Mersey has been nearly 
finished, and six out of fourteen Teiciges have been 
built, while a contract has been entered into for the 
construction of a viaduct at Wilmslow. Upon an up- 
loop upon the Lancaster and Carlisle line at Clifton and 
Lowther, about one-quarter of the necessary excavation 
has been completed. 

The London and South-Western Company has opened 
during the past half-year two sections—one between 
Alton and Fareham (22} miles) and the other between 
Exmouth and Budleigh Salterton (44 miles). The en- 
largement of the Waterloo station is being proceeded 
with, and good progress has been made with various 
widenings of the main line as well as with alterations 
at Clapham Junction, Basingstoke, and other stations. 

The Midland Company has been occupied with 
widenings at Nottingham, as well as between Chin- 
ley and New Mills, Newla , and Calverley, and be- 
tween Finchley-road and Welsh Harp. Work upon a 
line between Royston and Thornhill is well in hand ; 


one-third of the earthwork has been completed, half 
the bridges have been commenced, and good progress 
has been made with viaducts at Crigglestone and 
Horbury. The Heysham harbour works. which have 
been in hand for some years, are now rapidly approach- 
ing completion ; the north and south quays are finished, 
and the breakwater heads will shortly be ready for 
lighthouses, while the dredging of the entrance channel 
has been commenced. 

Various works for facilitating traffic upon the North- 


Eastern system have made progress during the past six | p' 


months, and several schemes for providing additional 
main lines in the more crowded parts of the system 
will be completed before the close of the year. In the 
course of the past six months an expenditure of 53,0010. 
was made by the North-Eastern for the extension of 
Middlesbrough Dock, while 54,5787. was expended on 
the new bridge over the Tyne at Newcastle, which the 
company commenced some time since. 

The South-Eastern and Chatham Railway claims to 
have now nearly completed its London widenings. The 
widening of the Greenwich line near Spa-road is ex- 
pected to be available for summer traffic next year. 
A loop for the relief of traffic at Bricklayers’ Arms 
Junction is also expected to be brought into use before 
Christmas. Upon the widening in hand from St. John’s 
to Orpington, the section from Grove Park to Orpington, 
including a new station at Elmstead-lane, near Chisle- 
hurst, will be available for next year’s summer traffic. 
Loops at Chislehurst connecting with the main lines will 
also be completed at the same time. Extensive pier 
works at Folkestone are nearly completed. The North 
Staffordshire has practically no new works in hand, 
and the same inary he said of the Taff Vale Company. 








SUBMARINE TELEGRAPH ENTERPRISE. 

In the course of the half-year ending March 31, 
1903, the Eastern. Telegraph Company, Limited, 
applied 101,796/. of its general reserve fund to the 
cost of new cables, &c., while from the same source 
14,747/. was applied for interest on loan from the 
Eastern and. South African Telegraph Company, 
Limited. On the other hand, the reserve fund was 
credited with the following :—Interest on investments, 
8712/. ; premium on issue of debenture stock, 109/. ; 
transfer of unappropriated balance of fund for 
removal of head offices, 7641/.; and transfer from 
revenue account, 180,000. The result was that 
the fund increased from 958,424/. at the close of 
September, 1902, to 1,038,342/. at the close of 
March, 1903. This, of course, was a decidedly 
satisfactory result. The cost of cables, land lines, 
stations, ships, and investments in other companies 
figured in the accounts of the Eastern Telegraph 
Company at the close of September, 1902, at 
7,439,183/. At the close of March, 1903, the corre- 
sponding total had grown to 7,776,371/., an additional 
expenditure of 337,188/. having been made during the 
six intervening months. This expenditure was repre- 
sented by new instrument rooms at Gibraltar and 
Porthcurnow, new staff quarters at St. Helena and 
Gibraltar, purchase of the Duplex steamer from the 
Eastern and South Africa Telegraph Company, and 
sundry investments. The 7,776,371. did not include 
an expenditure of 752,011/. on account of new cables, 
partly provided for from the general reserve. An 
allowance of 72077. is made in the accounts for the 
past half-year for depreciation of spare cable. The 
expenditure for the repair and renewal of cables was 
ronaied to the extent of 60,364/. by amounts charged 
to foreign Governments for cable repairs and to other 
companies, as well as for the call and hire of ships for 
cable-repairing purposes. Thecompany had six steamers 
engaged during the past half-year in repairing and 
renewing cables, viz., the Chiltern, the Electra, the 
Mirror, the Amber, the John Pender, and the Duplex. 
The Chiltern was engaged in repairs to the Perim 
and Aden, and the Suakim and Perim No. 2 cables. 
The steamer also repaired the Mozambique and 
Lourengo-Marques cable, the Zanzibar and Mozam- 
bique No. 1 cable, and the Lourengo-Marques and 
Durban cable. The Chiltern further replaced, for the 
Eastern and South African Telegraph Company, the 
steamer Great Northern at Zanzibar. The Electra was 
engaged on repairs to the Porthcurnow and Lisbon 
No. 1 cable ; the Porthcurnow and Vigo cable, the 
Malta and Alexandra Nos. 1 and 2 cables; the Malta 
and Bona Nos. 1 and 2 cables ; the Gibraltar and Malta 
No. 1 cable ; the Alexandria and Port Said cable; the 
Suez and Aden No. 4 cable; the Aden and Bombay 
No. 1 cable ; the Suez and Aden No. 3 cable ; and the 
Perim and Aden No. 2 cable. The Electra also re- 
aired the Massowah and Assab cable for the 
talian Government, and the Obock and Djibouti 
cable for the French Government. The Mirror was 
engaged on repairs to the Havre aud Waterville and 
the Waterville and Canso cables for the Commercial 
Cable Company, and the Fayal St. Miguel cable for 
the Europe and Azores Telegraph Company. The 
Amber was engaged on repairs to the Ascension and 
St. Helena cable. The Amber also repaired the 


Telegraph Company, the Sierra Leone and Conakry, 
and the Bolama and Biasso cables for the West 
African Telegraph Compariy, and the Mossamedes and 
Benguella cable for the Eastern and South African 
Telegraph Company.' The John Pender was engaged 
on repairs to the Sennen and Canso cable for the 
Western Union Telegraph: Company ; the Falmouth 
and Bilbao cable for «the: Direct ‘Spanish Cable Com- 
pany ; and the Havre and'Waterville, and the Water- 
ville and Canso cables for the Commercial Cable Com- 
any. The Duplex ‘was engaged on irs to, the 
Gibraltar and ‘Tangiers cable, the Vigo and Gibraltar 
cable, the Porthcurnow and Lisbon No. 1 cable; the 
Vigo and Lisbon cable; and the Lisbon and Gibraltar 
No. 1 cable. The Duplex also repaired the Lisbon and 
San Miguel cable for the Europe and Azores Telegraph 
Company. 

The Direct United States Cable Company cannot be 
said to have suffered at present from Marconi compe- 
tition, the revenue collected for the six months endin 
June 30 this year having been 48,887/., as compar 
with 46,610/. in the corresponding period of 1902. The 
working expenses increased in the first half of this 
year to 21,724/., as compared with 21,516/. The com- 
pany is enabled to maintain its dividend at 3} per cent. 
per innum, and at the same time to transfer 8000/. to 
its reserve fund. This fund was debited during the 
half-year with 22,932/. for the repair of cables; it 
still stood, however, at the close of June, 1903, at 
474,665/., as compared with 478,861/. at the close of 
December, 1902. The expenditure made by the com- 
pany for cables, stations, &c., to the close of June, 
1903, was 1,214,200/.; a further expenditure of 27,5792. 
had also been made for spare cable and a cable tank. 
In the course of the past half-year revenue was debited 
with 200/. for the depreciation of spare cable. It is 
interesting to note that between July, 1877, and June, 
1903, the reserve fund has been charged with 337,057/. 
for the repair and rénewal of cables and other matters, 








ARGENTINE TELEGRAPHY.—A telegraph line is about to 
be constructed between Patquia and Quince in the pro- 
vince of La Rioja, Argentine Republic. F 





Our Locomotive Exports.—July was not a very good 
month for our locomotive exports, the value of the engines 
shipped in that month having been 161,773/., as compared 
with 292,8902. in July, 1902, and 157,997/. in July, 1901. 
The colonial demand was less active in July, hence the 
serious falling-off observable in the exports for the month. 
This is shown by the following figures, illustrating the 
shipments of engines to the three principal colonial 
groups in July during the last three years :— 





. — 
July, 1903. July, 1902. | July, 1901. 





| 
Colonial Group. | 
£ £ £ 
British South Africa 41,203 84,656 22,810 
British India ee’ xe | 53,110 111,799 50,209 
Aus Wis sce | 82 64,079 


71 54,401 


Contracts.—Messrs. Easton and Co., Limited, of the 
Broad Sanctuary, S.W., are supplying nineteen lifts for 
the Midland Grand Hotel at Manchester, and have other 
orders in hand for the London County Council, the Ad- 
miralty, and the War Office.—Messrs. Manlove, Alliott, 
and Co., Limited, Nottingham, have just completed an 
important contract for the erection of a combined refuse 
destructor and power plant for the Corporation of Not- 
tingham, at which the steam power, raised from the burn- 
ing of refuse, is utilised for generating electricity for pro- 
on. part of the tram-cars running in the city. A 
similar plant is in course of erection by the same firm,- 
also for the Nottingham Corporation, which will then have 
three installations put up by Messrs. Manlove; while the 
firm are erecting destructor installations for the Corpora- 
tions of Birmingham, Eastbourne, Wolverhampton, and 
Liverpool. At this last-named city between 15,000 and 
20,000 Board of Trade units will be generated per day 
(when the new installation is in full work) from steam 
raised from refuse burned in destructors built by Messrs, 
Manlove, Alliott, and Co., Limited. 





Go.p.—The gradual restoration of activity in South 
African gold-mining is exciting a considerable influence 
upon the imports of the practically most precious of metals 
into the United Kingdom. The South African Colonies 
have once more attained a commanding supremacy among 
the chief centres of gold production, which are, by the 
way, colonial. Our gold ee in July were valued at 
2,373,310/., as compared with 2,224,813/. in July,1902, and 
1,495,723. in July, 1901. To these totals three colonial 
groups made the following contributions :— 








Colonial Group. | July, 1903. | July, 1902. July, 1901. 





£ Bae” 
British South Africa 1,141,243 | 1,209,260 | 50,116 
British India =, 224,027 | 162,975 | 196,845 
Australasia .. 791,300 | 357,490 | 580,042 


These colonial supplies alone accounted for 2,156,5702. in 
July, 1903, 1,729,725/. in July, 1902, and 827,9032. in Jul 

1901. In the seven months ending July 31, this year, gold 
was imported into the United Kingdom to the value of 
16,029,637/., as compared with 12,849,327/. in the cor- 
responding period of 1902, and 13,631,490/. in the cors 








Madeira and St. Vincent No. 1 cable for the Western 


responding period of 1901. 
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COVERING PROPELLER BLADES. 


Various methods have been introduced from time 
time for preventing pitting and corrosion in cast-iron 
and cast-steel propeller blades, by covering the backs 
of the blades with thin sheet-brass or copper. Our 
illustration shows a system adopted ‘in the steamers 
Clan Macintyre and Clan Macleod, recently engined b 
Messrs. Richardsons, Westgarth, and Co., Limited, 








Hartlepoul. This system has been designed by Mr. 
John Lyall, Superintendent Engineer for Messrs. 
Cayzer, Irvine, and Co., and adopted by him, with 
considerable success, for many years in a large number 
of Clan Line steamships. 





CoMPARATIVE ErricrENcy 
Results from Voyage Reports of Seven Clan L 














LAUNCHES AND TRIAL TRIPS. 
Messrs. Swan, Hunter, and Wigham - Richardson, 


| Limited, Wallsend, launched on Saturday, the 8th inst., 


a floating dock, which has been built for the Government 
of Natal, to replace the one which was unfortunately lost 
on the passage out to Durban. The present dock, which 
is of the same type as that at His Majesty’s Dockyard at 
Bermuda, and also of the one that was built for the Port 
of Durban last year, has a lifting power of 3500 tons. Its 
extreme length is 475 ft., and its width 96 ft. 2 in. The 
distance between the guard timbers on the side walls is 
70 ft., so that the dock can accommodate vessels up to 
68 ft. beam, and whilst still retaining a freeboard of 
4 ft. 3in., it can take a vessel drawing 23 ft. over keel 
blocks 4 ft. high. The dock proper consists of three pon- 
toons and two side walls, to which the pontoons are 
connected by means of movable joints, so that any 
of the pontoons, when required, can be removed and 
lifted by the dock itself, thus making it self-docking 
in all its parts. The machinery of the dock is 
contained in the upper portion of the side walls, 
and consists of two separate but identical installa- 
tions. Each installation comprises two boilers and two 
pumps, each pump being driven by its own separate 
engine, and the piping arrangements of the dock are 
so arranged that either pump can empty the whole 
of the compartments on its side of the dock. In 
addition to this there is a communication through 
the central bulkhead across the dock, so that in case 
of any breakdown it would still be possible to lift the 
dock by the engines of one side alone. The boilers 
are of the ordinary return-tube marine type, 10 ft. long 
by § ft. 6 in. in diameter, and were built by Messrs. 
Cochrane and Co., of Annan. The engines are of the 
horizontal compound type, placed on their sides, and 
connected directly on to the vertical spindle of the centri- 
fugal pumps, which are placed right down at the bottom 
of the dock, directly on top of the main drain of the 
pumping system, the weight of the shafts and pump im- 
— being taken on ball-bearings at the engine deck. 

hese and the engines have been built by Messrs. Drys- 
dale and Co., of Glasgow. The dock itself is divided 
into forty-four watertight compartments, each of 
which has a separate pipe leading into it, each pipe 
being provided with a ‘separate valve. All these 
distributing pipes are collected together into the main 
drain, on which the pumps are seated, and the discharge 
and inlets into this main drain are governed by large 
screw-down valves, and by automatic flap-valves outside 
the dock. In addition to the ordinary requirements of 
the dock, the present one is provided with a very com- 
plete electric installation, which will enable work to be 


OF PROPELLER BLADES. 
ine Steamers Built to the Same Specification. 


| 








Total ~ 1 : 
nee Number | Distancein Number jw e pe om saa Miles Mean 
~ » of Voyages Sea Miles _ of Hours pre oes per Ton | Speed in Type of Propeller. 
of Steamer. Taken Steamed Steamin, for all Day for All of Coal Knots, 
: -— a “ 8 Purposes. Purposes. Te * 
tons tons cwt. 
A Six 98,213 8,872 17,269 46 14 5.687 11.07 Bronze blades. 
B Eight 133,375 12,373 24,886 48 4 5.37 10.8 Cast-iron blades. 
Cc Seven 117,321 10,777 21,760 48 8 5.4 10.9 Ditto. 
dD Seven 123,206 11,484 23,897 49 18 5.16 10.78 Ditto. 
E Five 85,862 8,117 15,327 45 6 5.6 10.57 Ditto. 
E One 17,006 1,526 2,872 45 2 5.92 1L.1 Cast steel, sheathed blades. 
¥ Four 67,893 6,087 11,860 47 2 5.72 11.24 Ditto. 
G Two 30,369 2,926 4,594 37 13 «|= = (6.61 10.3 Ditto. 
Total Numbcr of Vouages made by A, F, and G. 
A Twelve 222,488 21,053 39,208 |; 44 18 5.66 |! 10.57 | Bronze blades. 
F Ten 177,706 16,616 31,704 45 16 5.63 10.69 Cast steel, sheathed blades. 
G Ten 154,803 15,238 26,938 } 42 8 5.74 10.2 Ditto, 


both sides of the blade and extends to practically the | 
full length, the joints at the leading and following 
edges being of special construction. In addition, 
therefore, to protective advantages, there isan obvious | 
gain in surface efliciency. The accompanying table , 
has been carefully prepared ; but, in comparing ‘he | 
results, due allowance must be made for weather and | 
other varying conditions which are inseparable from | 
ocean voyages. 
} 

Mexican Exxecrric Ratways.—The construction is | 
about to be commenced of an electric railway between | 








Guadalajara and Chapala, Mexico. 





Coat in Germany. —The production of coal in Ger- | 
many in the first half of this year was 55,469,018 tons, as 
compared with 50,992,697 tens in the corresponding 
period of 1902. The productio. of lignites was 21,440,541 
tons, as compared with 20,115,783 tons ; of coke, 5,544,694 
tons, as compared with 4,293,757 tons; and of briquettes, 
4,848,201 tons, as compared with 4,198,860 tons. The 
production of coke in Germany accordingly increased in 
the first half of this year to the extent of 4,476,321 tons; 
that of lignites to the extent of 1,324,758 tons ; that of coke 
to the extent of 1,250,937 tons ; and that of briquettes to 
the extent of 649,341 tons. Nearly all the coal mined in | 
Germany is produced in Prussia, which reported an ex- | 
traction of 51,738,705 tons in the first half of this year, | 
as compared with 47,609,765 tons in the corresponding | 
period of 1802. Similarly, the production of lignites in ; 
Prussia in the first half of this year was 17,{08,611 tons, | 
as compared with 16,842,611 tons; of coke, 5,507,254 tons, 
as compared with 4,267,152 tons; and of briquettes, | 
4,253,388 tons, as compared with 3,707,125 tons. 


The brass sheathing is carefully bedded and fitted to | 


| depth, moulded, 28 ft. 


carried out on ships through all the hours of both night 
and day. 





On Sunday, the 9th inst., the Société des Ateliers et 
Chantiers de France launched from their yard at Dunkirk 
a finely-imodelled screw steamer built to the order of the 
Compagnie Havraise Péninsulaire, Le Havre. The prin- 
cipal dimensions are :—Length, 380 ft.; beam, 47 ft. 3in.; 
The vessel, which has been under 
construction seven months, was completely finished at 
launching, and is provided with all modern appliances 
necessary for first-class cargo steamers. The engines are 
of the triple-expansion type, with cylinders 25 in., 42 in., 
and 71Lin. in diameter by 48 in. stroke, and there are three 
large steel boilers working under a pressure of 185 Ib. 
The ship was named Ville de Paris. 





On Monday, the 10th inst., Messrs. R. Craggs and 
Sons, Limited, launched from their Tees Deck; ard, 
Middlesbrough, a large new steamer named the Welsh 
Prince, and built for the Prince Line, Limited. The 
dimensions are: — Length, 423 ft. 6 in.; breadth, 
52 ft. 1 in.; depth, moulded to shelter deck, 38 ft. 4 in. 
She is designed to carry a deadweight of over 8000 tons 
on a moderate draught, or a measurement cargo of 11,000 
tons. The North-Eastern Marine Engineering Company, 
Limited, of Wallsend-on-Tyne, will fit a powerful set of 
triple-expansion engines, having cylinders 27 in., 444 in., 
and 73 in. in diameter, with a stroke of 54 in., supplied 
with steam from three large boilers working at 180 Ib. 
pressure and fitted with Howdéa’s system of forced 
draught. 





On Tuesday, the 11th inst., there was launched from 
the shipyard of Messrs. hrane and Sans, shipbuilders, 
Selby, a steel screw trawler named the Natal, measuring 





114 ft. by 21 ft. G6 in. by 11 ft. 3 in. depth of hold. The 
vessel has been built to the order of Messrs. Taylor, Staff, 
and Dernstein, of Grimsby, and is fitted with powerful 
triple-expansion engines built by Messrs. Charles D. 
Holmes and Co., of Hull. 


On Tuesday, the 11th inst., Messrs. Alex. Stephen and 
Sons, Limited, launched from Linthouse a large twin- 
screw steamer for the Aberdeen Line of Messrs. George 
Thompson and Co., Aberdeen and London. Thesteamer, 
which is to trade between London, South Africa; and 
Australia, will be the largest of the ‘‘ Aberdeen” fleet, 
being 475 ft. in length, with a beam of 56 ft., a depth of 
33 ft. moulded to upper deck, and a gross register tonnage 
of about 7000 tons. She has large stowage capacity for 
cargo, and for safety the hull is divided into nine water- 
tight compartments. Two of the cargo holds, divided into 
four sections, have been insulated by the builders for the 
carriage of frozen meat, the refrigerating machinery and 
coolers being supplied by Messrs. J. and E. Hall, 
Limited, of Dartford. Every voyage these vessels make 
from London to Sydney, vid Teneriffe, Cape Town, and 
Melbourne, and home vid@ Melbourne, Albany, Durban, 
Cape Town, and Teneriffe, a distance is steamed of close 
upon 26,000 nautical miles, and as they are expected 
to develop a speed of ry 14 knots loaded, the bunker 
capacity has been specially considered, and an ample 
reserve arranged for. The vessel is to have two masts, 
and is to be propelled by twin sets of engines, having 
cylinders 27 in., 45 in., and 75 in. in diameter, with a 
stroke of 51 in., supplied with steam from three double- 
ended and one single-ended boilers, fitted with Howden’s 
forced draught. The vessed was named the Miltiades. 


On Wednesday, August 12, the new steel screw steamer 
Olympic was taken to sea for her trial trip. This vessel 
has been built by the Irvine’s Shipbuilding and Dry Docks 
Company, Limited, West Hartlepool, for Messrs. W. H. 
Cockerline and Co., Hull, and is of the following dimen- 
sions:—Length, 300 ft.; breadth, 45 ft.; and depth, 
20 ft. 6in. Engines of the triple-expansion type have 
been supplied and fitted by Messrs. Richardsons, West- 
garth, and Co., Limited, Hartlepool, having cylinders 
22 in., 35 in., and 59 in. in diameter by 39 in. stroke, 
steam being supplied by two large single-ended boilers 
constructed to work at a pressure of 160 Ib.° After 
adjusting the compasses, the vessel steamed to the 
8 ee mile, when a series of runs were made, and a 
mean speed of 11 knots was obtained. 








Thes.s. Farraline, built and engined by Messrs. Ramage 
and Ferguson, Limited, Leith, for the London and Edin- 
burgh Shipping Company, completed her trials on Friday, 
the 14th inst., when a speed of 10} knots was easily 
obtained with 1450 tons on board, the engines working 
throughout the trials with the utmost smoothness, and to 
the owners’ complete satisfaction. 





On Saturday, the 15th inst., the steel screw steamer 
Carol I., built by Sir R. Dixon and Co., Limited, Cleve- 
land dockyard, Middlesbrough, to the order of Messrs. 
Louis Dreyfus and Co., of Paris, for their over-sea grain 
trade, was taken out to sea for her official trials. She 
measures 336 ft. by 47 ft.. by 26 ft. moulded, and has a 
deadweight carrying capacity of over 5000 tons on a light 
draught of water. Trple-expansion engines have been 
fitted by the North-Eastern Marine and Engineering Com- 
pany, Wallsend, having cylinders 26 in,, 42} ft., and 
694 in. in diameter by 45 in. stroke, supplied with steam 
by three large single-ended boilers working at 180 lb. 
pressure. 





Thes.s. Star of Ireland, the latest addition to the fleet 
of Messrs. J. P. Corry and Co., of London and Belfast, 
proceeded down the Belfast Lough on Tuesday, the 18th 
inst., for a short trial cruise and adjustment of- compasses. 
This vessel has been built and engined by Messrs. Work- 
man, Clark, and Co., Limited, of Belfast. The dimen- 
sions of the vessel are :—Length, 380 ft.; breadth, 49 ft.; 
depth, 32 {t.; with a gross tonnage of over 4300'tons. The 
propelling machinery consists of a single set of triple- 
expansion engines. Steam is obtained from three steel 
multitubular boilers working at a pressure of 200 lb. to 
the inch, and fitted with Howden’s system of forced 
draught. 





The steam tug Ada, built by Messrs. Mordey Carney, 
Southampton, Limited, for ah London, Brighton, and 
South Coast and the London and South-Western joint 
railway companies, has just been handed over to the 
owners. She is specially built for the Portsmouth and 
Ryde traftic. The principal dimensions are :—Length 
over all, 53 ft.; beam, 14 ft. 6 in.; moulded depth, 
5 ft. 3in.; draft, 3ft.6in. She is built of wood, the 
timbers being of oak and elm, and the skin of teak, in 
two thicknesses, diagonally planked. The engines are of 
the compound inverted direct-acting surface-condensing 
type, having cylinders 9 in. and 18 in. in diameter by 
10 in. stroke, fitted with a piston valve to the high-pres- 
sure cylinder, and designed to work at 300 revolutions 
per minute. 





The Thames Valley Launch Company, Limited, have 
just sent off from their Weybridge works the first of a 
series of special service inspection steamers for the use 
of the Egyptian Government on the Nile. There will be, 
altogether, ten or twelve of these small screw steamers, 
and each will be in charge of an inspecting officer, for 
whom every comfort is provided on board in the way of 
sleeping and living accommodation. The hull of these 
boats is built of steel, and the machinery is of the com- 

und surface-condensing type, developing a speed of 8 to 
9 miles per hour. 
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PORTABLE ELECTRICALLY-DRIVEN 


SAW-BENCH. 


CONSTRUCTED BY MESSRS. A. RANSOME AND CO., LIMITED, NEWARK. 

















Ir not infrequently happens in timber and ship- 
building yards that, from various causes, it is more 
convenient to take a saw-bench to the material to be 
sawn than to bring the wood to the machine; and, in 
bringing out a thoroughly handy and practical bench 
to meet the former case,-Messrs. A. Ransome and Co., 
Limited, of Newark-on-Trent, have supplied a long- 
felt need. 

The bench, which is of the above firm’s standard 
type, will take saws up to 36 in. in diameter, and is 
entirely self-contained, being driver by a 13 brake 
horse- power electric motor of Messrs. Laurence- 
Scott’s make, and of the 4-pole totally-enclosed type. 

As shown by the annexed engraving, the motor 
is bolted in an inverted position to the underside 
of the table, and is connected to the saw. spindle 
by a Renold’s high-speed silent-driving chain. The 
chain wheel on the saw spindle being below the 
level of the table-top, the bench is equally suitable 
both for ripping and cross-cutting, and is provided 
with a long cast-iron canting fence, which is so adapted 
as to be quickly turned over the end of the bench 
when used for the last-named purpose. 

The portability of the bench is obtained by means 
of four roller castors, fitted with ball-bearings, and 
arranged so that when the large hand-wheel, shown at 
the front of the bench, is revolved, the rollers are 
lowered on to the ground, while, at the same time, the 
bench is raised clear of it, thus enabling the bench to 
be wheeled about in any desired direction. 

Although this bench is of strong and solid construc- 
tion, the arrangement of the rollers and bearings is 
such that it.can be easily transported from place to 
place by one man; and the motor, being fixed under 
the top of the machine, is efficiently protected from 
the weather when it is found necessary to work the 
machine out of doors. 








THE SMITH TAPPING MACHINE. 

THE problem of joining a pipe of considerable size to 
another pipe which has the pressure within it is one 
that has always had an attraction for engineers, on 
account of the trouble and difficulty which attends 
turning the pressure off from a long line of mains and 
emptying the pipe. It may happen that a main 
supplies a portion of a town in which works are 
situated which are dependent upon a constant supply 
of water ; and in any case it is a serious matter, from 
the point of view of the fire brigade, to cut off the 
water from a large section of a town. The Smith tap- 
ping machine has been devised for the purpose of 
enabling one main to be connected to another without 
any reduction of pressure. It was originally brought 
out in the United. States, and has been used there for 
some years; it is now being introduced into this 
country by Messrs. Clark W. Harrison and Co., 
72, Fenchurch-street, London, E.C., who have recently 
carried out the connection of a 12-in. branch to a 14-in. 
main under pressure at Cardiff, to the complete satis- 

action of Mr. Priestley, engineer of the Cardiff Water 
Committee. 

Part of the apparatus is shown in our illustration 
annexed. In addition to the part shown, there is a 
specially-designed sleeve, which is first clamped on 
to the main, with sufficient room between the exterior 


of the pipe and the interior of the sleeve for lead to 





be run in between the two and caulked in the ordinary 
way. When this sleeve is applied, it constitutes a 
jacket which is fixed water-tight all round the pipe. 
On one side of this sleeve there is a socket pointing 
in the direction of the new main, and on to this 
socket there is fixed a patent valve made with 
a special spigot to fix into the socket. The 
valve is fixed in position, and a joint made with 
lead and caulked in the usual way. The sleeve and 
the valve are thus attached firmly to the main. This 
valve has a clear way through it, somewhat larger 
than the hole which is to be cut in the main, and ends 
with a flange designed to receive the flange shown in 
the illustration. The two are bolted together, and 
then all is ready for cutting a disc out of the main. 














It will be seen that the tapping machine carries a 
drill, and also a hollow cutter, which, in the case at 
Cardiff, was 12 in. in diameter. The spindle of the 
drill passes through a stuffing-box, because when it 
has bored a hole through the pipe, the water pressure 
obtains access to it. The spindle is pushed forward until 
the central drill touches the pipe. The spindle is then 
locked, owing to the feed-gear, and the cut is ready 
to be made by means of the ratchet levers seen in the 
illustration. The drill first passes through the pipe 
and thus forms a bearing to steady the cutter ; this 
cutter is rotated and fed forward until it cuts a disc 
out of the main. In the engraving the disc itself is 
shown lying beside the tool. As soon as the cut is 
completed, the cutter, together with the disc, are 
withdrawn to the back of the valve door ; the valve 





is then closed, and the machine unbolted and re- 
moved, leaving the end of the valve ready to receive 
the end of the branch main. 

The connection at Cardiff is the largest that has 
ever been carried out in this country, but in America 
a 36-in. branch has been connected. by means of this 
machine to a 48-in. main. It will be recognised that 
there are many cases in which such a main will be of 
very great advantage, and will enable water-works 
engineers to make connections with far less trouble 
and thought than they have hitherto been obliged to 
spend:on such matters. The Smith tapping machine 
takes up little room, requires only a moderate amount 
of excavation and pulling up of roads and thorough- 
fares, and any ordinary mechanic is capable of 
managing it. 








INDUSTRIAL NOTES. 

Two very important cases affecting trade-union law 
were before the Court of Appeal last week, in which 
judgment was given adverse to the unions. The first 
case had reference to what is known as the “‘ Welsh 
stop-day.” It was first tried last year, before Mr. 
Justice Bigham, when the plaintiffs—the Glamorgan- 
shire Coal Company and seventy-three other colliery 
proprietors—sought 76,000/. as damages against the 
Miners’ Federation. The Judge held that the federa- 
tion had not rendered itself liable because it was 
actuated by an honest desire to benefit the members, 
and not by any malice towards the employers; and, 
further, that the defendant federation had no pr t 
of personal gain. The appeal was against: that des 
cision, and was allowed. ~ But the decision in this 
case was a divided one, Lord Justice Vaughan Wil- 
liams supporting Mr. Justice Bigham’s decision, 
while Lords Justices Romer and Stirling disagreed. 
The appeal was therefore allowed ;-Mr. Justice Big- 
ham to fix the amount of'damages. It is said that the 
case will be taken to the House of Lords, in which 
case the federation will be the appellants. “The points 
raised were not new ones. It was a case of breach of 
contract, and the federation not only advised the men 
to break their contracts, but actually instructed them 
to do so, and called the men out. The federation in 
its action did not differ materially from that taken by 
the Amalgamated Society of Railway Servants in the 
Taff Vale case. It is difficult, therefore, to see how 
the appeal could be refused. But the wider case will be 
opened in the House of Lords, when the whole matter 
will have to be reviewed. 

The second case was of a totally different character. 
This arose out of some defalcations in a branch of the 
Amalgamated Labourers’ Union. The officer was pro- 
ceeded against for the recovery of the money, without, 
it is said, much success. He was then expelled from 
the union. So far the union was within its legal 
limits. But when the man obtained work, the secre- 
tary of the union intimated to the onpteenr that if the 
defaulting member was employed, all the union mem- 
bers would cease work. Upon this the man was dis- 
charged. He then brought an action against the secre- 
tary, the treasurer, and the union, and was awarded 
100/. as damages against Williams, the secretary, Mr. 
Justice Walton ruling that the union as a body, and 
Toomey, the treasurer, were not responsible for the 
action of the secretary. That decision was appealed 
against, and the appeal was. allowed, Lords Jus- 
tices Vaughan Williams, Romer, and Stirling being 
agreed that the union was responsible. In the face 
of the Taff Vale case, and other cases fixing responsi- 
bility upon the union for the action of its officials, ore 
cannot see what other decision could be arrived at. 
‘This case.also is:to be taken to the House of Lords, 
the union being the appellant. It was admitted that 
the man had done wrong, and that the union had 
shown ‘‘ great forbearance” towards him; but the 
dudges said that the union was not justified in prevent- 
ing the man from getting employment. The question 
was the means employed.. ‘The union had—nominally 
at least—a legal remedy against the man. He had 
been proceeded against in the county court as for a 
debt. Non-payment.of a debt was no justification 
for the action ‘taken ; but the man could have beer 
proceeded:against criminally under another Act. 

A certain amount:of dismay seems to have been felt 
by some of the labour leaders over the two decisions 
alluded to. The Labour member for Clitheroe is re- 
ported to have said ‘‘that-the result of the stop-day 
case and the case of Giblan v. Williams had established 
the fact that the officials of trade unions were not 
liable for the consequences of carrying out advice 
which they had honestly given to their members, 
especially when such action was legal in itself.” But 
the decision of the Appeal Court was, and is, that 
there was breach of contract, which is illegal. The 
member for Woolwich is reported to have said that he 
rather welcomed the decision; the member for Bat- 
tersea adding: ‘‘It will force our people to see 
their real position.” We must work for an. altera- 
tion of the law, andthe worse the law turns out to 
be, the better case we shall have.” That may be so, 
but Parliament is hardly likely to sanction the viola- 
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tion of contracts, even at the behests of trade unions. 
A legal authority on such questions has, it is said, 
declared that ‘‘ the judgment in the stop-day case lays 
it down definitely for the first time that to advise a 
man to break his contract in his own interest is a dis- 
tinct and actionable wrong.” Surely that is, and long 
has been, the law in all commercial contracts, an 
action for damages being the remedy. But, then, the 
authority aforesaid stated that a lawyer would not 
have advised the breaking of the contract. Just so; 
that is where the illegality comes in. The suggestion 
that a stay of execution should take place, because of 
the Labour Commission, was not entertained. 





The August number of the Amalgamated Engineers’ 
Journal contains some excellent technical articles on 
“The Indicator,” ‘* Practical Patternmaking,” and 
‘*Chemistry in its Relation to 9, sag Such 
articles are not only good in themselves for the class 
to whom they are addressed, but are valuable as 
showing an awakened interest in the skill of crafts- 
manship, in its scientific possibilities. In proportion 
as workmen realise those advantages so will they 
improve their condition industrially and socially. The 
zeneral office report refers to the activity in the 
Caenaieen relating to wage movements, election of 
councilmen, and other matters. It states that the 
negotiations in respect of the York Conference are 
still pending, and that the members at Messrs. Har- 
land and Wolf, at Belfast, have accepted a reduc- 
tion in wages of ls. per week. The total number of 
members was 94,847; of these, 3078 were on donation 
benefit, 2053 on sick benefit, and 4413 on super- 
annuation benefit. There was a slight increase in 
each. The votes in favour of the ‘‘ Contingent” levy 
were 6250 for and only 627 against. It is curious to 
observe how few men take the trouble to vote. Noti- 
fication is given of the first representative meeting of 
the union next year ; the delegates are to be elected 
by districts of 6000 members each. That gathering 
will deal with the rules and other matters. The 
‘‘unfit” are still being weeded out. Members who 
leave localities without paying their just debts are to 
be included in such exclusions. It is stated that the 
volume of feeling in favour of investing in the Bethesda 
co-operative quarry is not enough to call for a vote on 
the question. 





The August report of the Boilermakers and Iron- 
shipbuilders is not favourable from the standpoint of 
employment. The state of trade was less favourable 
than in the preceding three or four months, but the 
number out of employment was less than at the 
end of 1902 or the first three months of the present 
year. The increase of out-of-work members was — 
in the repairing centres, those engaged on new wor 
being about the same. The total number on the funds 
was 7094; in the month previous, 6533. Of those 4469 
were unemployed ; last month, 3917 ; on sick benefit, 
1696 ; previous month, 1689; on superannuation 
benefit, 929--an increase of two. The cost of benefits 
and management was 11,2837. 18s. 4d. in the month— 
equal to an expenditure of 2256/. 15s. 8d. per week— 
there being five weeks in thisreturn. Although there 
were more on the funds, the expenditure was 22/. 19s. 7d. 
less per week than in the previous month. There was 
an increase of 89 in the membership—the total being 
about 48,500 members. In this month’s report are the 
returns for the last quarter. Notwithstanding the 
heavy expenditure, the funds decreased by only 
173/. 23. 4d., whereas in the two preceding quarters 
the decrease was 7066/. and 45210. 11s. 2d. respectively. 
The aggregate balance in hand was 407,848/. 16s. 10d., 
of which 42,0047. 3d. 9d. belong to, and was invested 
for, the reserve superannuation fund. This union has 
large invested funds; nevertheless nearly 150,000V. 
were uninvested. The hopeful signs as to the state of 
trade are that the number of out-of-work members 
declined towards the end cf the month. Two impor- 
tant disputes were settled in the month—one as to 
demarcation of work at Greenock, the other being the 
wages dispute in the Belfast district. 

he report of the Associated Iron-Moulders of Scot 
land points out that as the returns cover the holiday 
period in Scotland, they are not as reliable as in other 
months, as regards the actual state of trade, because 
the members are entitled to idle benefit as though they 
were out of employment in the ordinary sense. The 
membership has increased, aud the number in em- 
ployment was reported good-—better than in the 
‘previous month. It is stated that some good orders 
ave been placed in the Clyde district, and some 
also in other districts. The total expenditure was 
considerably less than the income, 287/. 12s. 9d. 
being added to the capital account. At the end of 
July the total balance in hand was 77,073/. The cost 
of idle benefit was 642/. 10s., as compared with 
905i. 14s. 9d. in the same month a year ago. Super- 
annuation benefit cost 538/. 9s. 6d., and funerals cost 
1382. 16s. 8d. The members are agitated over the 
wages question, but negotiations are still being car- 
ried on. The latest communication is dated August 5 


of this year, in which the executive declare that the 





men by an overwhelming vote had decided to resist 
the reduction. In consequence of that vote the men 
in any shop are authorised to strike if a reduction is 
attempted to be enforced. The offer of arbitration 
by the employers has not been accepted by the men, 
but the executive declare their willingness to con- 
stitute a Board of Conciliation, and offer to select 
three members to prepare a code of rules if the em- 
ployers agree. The matter rests there for the present 
—probably until the holidays in Scotland are over. 





The London Trades and Labour Gazette is ever on 
the alert for subjects which it thinks affect the 
welfare of the working classes. On the question of 
municipal undertakings it takes the view that any 
profit on gas, water, tramways, electrical lighting, 
and the like, instead of being applied to the dimi- 
nution of the rates, ought to be laid out on schemes 
for housing the working classes, or other schemes 
to be worked in the future. The mischief is that too 
little attention is given to the views of those who pay 
the rates, but get no benefit from the schemes sug- 
gested. But it is contended that the profits on tramways 
are contributed by the workmen sk travel, and that 
therefore such profits should go to a fund for housing 
them and their families. There is something in the 
contention, but a division of the profits would involve 
some curious complexities. Its jubilant tone over the 
Socialistic political triumphs in Germany is based on 
the view that they are wholly industrial. This is not 
the case. The lessons of the Barnard Castle election 
are supposed to be wholly favourable to independent 
action in politics, but the narrow majority ought to 
teach such enthusiasts that the turnover of a few votes 
would change the result. The attitude of the Trades 
and Labour Gazette on the fiscal question is curious. 
It says that the workers can ‘‘sit on the fence.” This 
ought to give satisfaction to the Birmingham Com- 
mittee. But the attitude is wholly at variance with 
the expressed views of the chief labour unions as evinced 
by resolutions passed at various meetings. But the 
idea of harmony in labour circles on any one point is 
absurd. The workers differ as others differ, and some 
will be found on one side and some on the other in 
this fiscal controversy. 

In the Wolverhampton district the iron trades have 
distinctly improved. Business is reported to have a 
healthier tone, and inquiries are more regular. Foreign 
merchants have been offering business on a good scale, 
and with home consumers in various districts a steady 
trade is reported. Prices have been fully maintained 
in most classes of iron and steel. In the engineering 
and allied industries there is little actual change. In 
some branches there is fair activity, and in others 
employment is reported to be moderate, but in none of 
them is there said to be any real depression. In the 
hardware industries there is greater variance in 
degree ; but for the most part they are fairly or mode- 
rately employed. Some report trade as quiet, others as 
slack ; but it is exceptional for any to complain of 
seriously bad trade. The prospects would seem, on 
the whole, to be a little brighter ; but the slack holiday 
season may delay any spurt in activity for a few weeks, 
when, if no untoward circumstances arise, there might 
be a spell of increased trade. 





In the Birmingham district it is reported that con- 
sumers have exhausted their stocks of material, and 
are compelled to give out orders for immediate re- 
quirements. Makers are able to refuse concessions on 
existing low rates, while would-be purchasers hold 
back, so that there is some dulness in business. But 
the steel*trade has been active, especially in the 
supply of tyres, axles, and springs for railway-wagon 
works. In the engineering branches the reports refer 
to moderate employment, but there seems to be no 
falling-off in this respect. In the other iron, steel, 
and metal-using industries there has not been very 
much to complain of ; some are quiet.or slack, but, on 
the whole, all branches are moderately well employed. 





The position of the engineering trades in the Lan- 
cashire districts, in spite of occasional complaints, 
appears to have improved. Some of the establish- 
ments report new work coming forward more freely, 
while activity is fully maintained in electrical branches, 
in locomotive and railway carriage building. Some of 
the important branches of machine-tool-making have 
been booking a fair amount of new orders, and are 
now fairly well engaged. Some other branches are not 
so well off, such as heavy engine builders and boiler- 
makers. But the worst of all are textile machine 
makers, who are said to be badly off for work, with 
no indications of a quick recovery. The more general 
shops are just now quiet, as are also some of the allied 
branches of engineering. But the list of unemployed 
does not increase ; on the whole there has been a 
decrease of trade union members on donation bene- 
fit. In the iron trades complaints are more 
general; but it is said that with no diminutiun of 
productioh, there are no stocks on hand of any weight 





in the hands of makers or consumers. Only a mode- 
rate business in steel is reported, but the prices are 
rather firmer than they were. Some of the forges are 
on short time; but this may be only temporary in 
character. 





The arrangements for the approaching Trades 
Union Congress are fairly well completed, in so far 
as the programme of business and the resolutions to be 

roposed are concerned. The local arrangements are 
ing made by the local committee in council with the 
Parliamentary Committee. It is expected that the 
congress will be a large one, and that the proceedings 
will be important and diversified. The constitution 
of the.Labour Commission and Labour representation 
will be among the foremost subjects, and also the law 
respecting trade union responsibility and liability for 
acts of its officials. There is no very clear or definite 
proposals as to the measure needed in this case. 





It would seem that the Royal Commission on Labour 
is really trying to do something. Efforts have been 
made to obtain evidence, but it appears that they have 
failed. In two instances well-known Labour leaders 
have refused to give evidence, and they have pub- 
lished their reasons for refusal—namely, the constitu- 
tion of the Commission. What will the inquiry 
amount to under such circumstances? If composed 
of legal experts, evidence would not have been neces- | 
sary, for they could have dealt with the statute law 
and reported cases. ° ¥ 


The industrial unrest in Russia is more far-reaching 
and intense than many suppose. It is extremely 
difficult to obtain information, but now and again 
items of news appear which indicate serious aspects. 
In Odessa alone the workmen have taken combined 
action to an extent thought to be impossible in Russia. 
In various districts there have been riots and military 
charges, and many have been killed, and more injured. 
But the movement is not wholly industrial ; it is poli- 
tical also. 





The Tyneside engineers favour a strike if the em- 
ployers refuse to concede the advance in wages de- 
manded—namely, the amount of the last reduction 
made. 

The strike at Morfa Copper Works, Swansea, for 
an increase in wages has ended, the matter being 
— to an arbitrator appointed by the Board of 

rade. 

The coalowners in South Wales demand a reduction 
in wages of 8? per cent., consequent upon the selling 
price of coal as fixed by the award recently given. 

The crisis in the South Wales tinplate trade has 
led to notices to stop some 300 mills, employing about 
5000 workmen. 

The strikes at Barcelona have led to the determina- 
tion by numerous employers to suspend all work for 
the present. 








BOILER EXPLOSION AT CHIRNSIDE. 

A FORMAL investigation has been conducted by the 
Board of Trade into the circumstances attending a boiler 
explosion which occurred on Monday, April 27, at the 
works of Messrs. George Steel and Sons, engineers and 
millwrights, Chirnside, Berwickshire, and by which 
two apprentices were scalded and otherwise injured. 
The Commissioners were Mr. Henry Johnston, K.C., and 
Mr. David Crichton, engineer, inburgh. Mr. Henry 
Smith, W.S., appeared for the Board of Trade, and Mr. 
Doughty, solicitor, Ayton, for Messrs. Steel. 

The boiler, which was made by Messrs. Riddle and 
Sons, Tweedmouth, was of iron and of the single-flue 
Cornish type. It was only a small one, measuring 
6 ft. 2in. in length by 4 ft. 2in. in diameter, the shell 
being made up of four plates, originally 5; in. thick. The 
usual complement of mountings was attached. Some 
nine or ten years ago the boiler was removed from its 
seat and repairs made to the angle-iron and to the end 
— ; while about four years ago the angle-iron at the 

k end round the top of the tube was renewed, and 
some pitholes in the furnace tube were filled with studs. 
Tho boiler was not insured, but one of the firm examined 
it internally as far as possible once a year, this being last 
done about twelve months since. ‘The boiler gave way 
at the bottom of the shell, a portion measuring 4 ft. 2 in. 
in length by 1 ft. 9 in. wide. being blown entirely out. 
The side flues were carried away in all directions, 
and the boiler rose into the air, and fell about 
30 ft. away. The brickwork of the shed was wrecked, 
but fortunately no one was killed, though the two lads 
referred to were injured. The explosion was due to the 
plates of the shell being so wasted by internal corrosion 
that they were unable to resist the working pressure, 
which was stated to be about 28 Ib. on the square inch. 

Before calling the witnesses, Mr. Smith laid before 
the Commissioners the following questions, and requested 
their judgment thereon :— 

as the boiler examined and tested by a competent 
person at sufficiently frequent intervals ? 

2. Were proper measures taken to ascertain whether 
the boiler could be worked with safety, and, if so, at what 
pressure ? ; 

3. What was the cause of the explosion ? 

Mr. A. N. Peacock, Leith, engineer-surveyor to the 
Board of Trade, presented a report on the result of his 
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examination of the remains of the boiler. The bottom 
plates were wasted by internal corrosion, and were less 
than ,; in. in thickness. The boiler had been originally 
intended to bear a working pressure of 45 Ib. to 50 lb. 
He had tested the steam-gauge, and it showed 7 lb. less 
than the actual pressure ; so that if 27 lb. appeared on 
the = the actual pressure would, according to the test, 
be 34 


By Mr, Doughty: The boiler had not, it was stated, 
been in constant use, and, although 26 or 27 years old, it 
had not had anything like that period of service. The 
corrosion was entirely internal, the outside of the shell 
being apparently in good condition, so that in this way 
the boiler had a very deceptive appearance. The safety- 
valve was set to blow off at 31 Ib. : 

Mr. Peter Steel, one of the firm who owned the boiler, 
gave details as to its construction, age, &c., and as to the 
repairs made from time to time. Twice it had been taken 
off its seat, and-on one occasion sent to Berwick for 
inspection and repair by a practical boiler-maker. He 
had always regarded it as safe, and had washed it out and 
tested it in the usual way once a year. He was repairing 
a belt, and the engine was stopped, when the explosion 
occurred, the pressure just previously having been 27 lb. 
or 28 lb. The pressure gauge was new seven or eight 
weeks ago, and he had no idea the boiler was working at 
more than the recorded pressure. He thought, with Mr. 
Peacock, that the cause of the explosion was internal 
corrosion. There was, he was satisfied, plenty of water 
in the boiler when it burst. 

By Mr. Doughty : ‘The engine was about 4 horse-power, 
and the boiler was only used about once a week. me- 
times it did not run for two or three weeks. When last 
inspected, in April or May last year, he thought it was 
all right, and had not the slightest idea there was danger. 
The explosion had cost his brother and himself a very 
considerable sum of mang : 

By the Commissioner: When the boiler was not in use, 
water was left in so that it might be ready for work. 
They used rain water; but'if the supply ran short, they 
used water from a well. 

Mr. George Steel, another member of the firm, gene- 
rally corroborated the evidence of the preceding witness. 
The boiler had never worked at a higher pressure by the 
gauge than 30 lb. He thought the weakness of the plates 
which brought about the explosion was at a part where 
the boiler rested on i or ly and thus could not be de- 
tected unless the boiler had been removed. 

By Mr. Doughty : Witness used to test the boiler care- 
fully when he went inside to clean it out ; but he was now 
satisfied that though the boiler seemed to be right, its 
appearance was deceptive. No one about the works 
anticipated any danger. ; 

After the examination of witnesses, the Commissioners 
made an inspection of the exploded boiler and took the 
evidence of the two persons injured. The Court then 
adjourned till the following Monday, when the pre- 
siding Commissioner gave judgment. He reviewed at 
—_ the particulars of the boiler and the circumstances 
of the explosion, and said the boiler was thoroughly. pro- 
tected, and there was no wasting from external corro- 
sion due to dampness. The increase of the apparent 
working pressure from 27 lb. to 34 lb. was not material, 
as the plates of the shell had been so reduced by corro- 
sion that the boiler ought to have been entirely dis- 
carded some time ago. The bottom of the boiler could 
not be properly examined internally, owing to the 
space occupi by the furnace tube, which came 
within 5in. of the shell bottom. The brickwork flues 
were inaccessible, and this prevented a complete and 
reliable application of the hammer test. The Commis- 
sioners did not think that either of the firfm of Messrs. 
Steel were cease nang: skilled to apply this test to advan- 
tage, and anything they‘did in this way was perfunctory., 
What, however, in the opinion of the Court ought to 
have opened their eyes to the dangerous state, of the 
boiler was the condition of the upper surface of the 
internal tube, which was immediately visible from the 
manhole. It exhibited such extensive signs of corrosion 
that it ought to have acted as a warning to the firm that 
the whole boiler required examination and a skilled test, 
if it was to be continued in use. They appeared, how- 
ever, to have been deceived by the fact that there were 
no signs of corrosion externally. The Commissioners 
were somewhat at a loss to explain the origin of the 
internal corrosion, if, as h nm all , the boiler 
was kept full, and if the chief part of the feed supply 
was rain water. But the fact of the corrosion was unde- 
niable, the ruptured plate being reduced to a thickness 
of +; in. to 4 in. ’ 

There had, in the judgment of the Court, been serious 
neglect on the part of Messrs. George Steel and Sons. 
This arose more from ignorance than mcareg' Ay the use 
and care of the boiler; and it was the more to be regretted 
that such was the case, because Messrs. Steel were so 
much concerned, as millwrights and engineers, with the 
working of the smaller class of machinery throughout the 
district. They had suffered severely in pocket by the 
explosion, and had doubtless experienced much anxiety 
concerning the condition of the young men who were 
injured. e Court wished to recommend Messrs. Steel 
to make themselves better acquainted with boiler inspec- 
tion if they intended for the future to trust to their own 
experience ; and in reliance upon their doing so, the Com- 
missioners did not think that the circumstances of the 
case required that they should impose upon them a heavy 
penalty. 

In reply to the questions submitted by the Board of 
Trade, the Court returned the following answers:— 

1, The boiler was not examined and tested by a com- 
petent person at sufficiently frequent intervals. 

2. No proper measures were taken to ascertain whether 
the boiler could be worked with safety. The hammer 





test was not really attempted, and could not have been 
applied effectively all over the boiler. But there was 
sufficiently advanced corrosion exhibited in the exposed 
parts’ of the interior to o ~ the propriety of ascertain- 
ing the condition of the plates by drilling them. 

3. The cause of the explosion was wasting of the 
plates through corrosion, rendering the boiler unfit to 
stand the pressure at which the safety-valve was set. 

The Court directed that Messrs. George Steel and Sons 
pay the sum of 20/. to the Board of Trade towards the 
costs and expenses of the investigation. 








THE LAW OF MASTER AND SERVANT. 

Carr v. The National Amalgamated House Painters’ 
Society and Frank Lowe.—This case, which was tried at 
Manchester on July 21 and 22, before Mr. Commissioner 
Bray, K.C., and a special jury, raised certain issues of 
considerable importance to trade unions. 

Mr. Horridge, K.C., Mr. Overend Evans, and Mr. 
Raby appeared for the plaintiff; Mr. Taylor, K.C., and 
Mr. Acton for the defendant society ; Mr. Shee, K.C., 
and Mr. Byrne, for Frank Lowe. é 

According to counsel’s opening. statement, the action 
was brought by the plaintiff to recover damages from the 
defendants for loss sustained by reason of their havin 
conspired together to induce certain workmen to brea: 
contracts which they had entered into with the plaintiff. 
The facts in this case were that the House and Shi 
Painters’ Society was managed by an executive council 
and a management committee, under whom was the 
‘‘ walking delegate,” and to this official plenary powers 
were conceded. Subject to the sanction of the manage- 
ment committee and the executive council, he had full 
control in the carrying out of the society’s objects, one of 
which, as defined by the rules, was ‘‘to regulate the rela- 
tions” between workmen in the trade and their employers. 
In September, 1901, Mr. Carr, the plaintiff, undertook 
work for a firm who had contracted with the Salford Cor- 
poration Tramways Committee for the painting of the 
street poles. For some reason (with which Mr. ‘Carr was 
not directly concerned), when his men entered upon that 
work the society, in the person of their ‘‘ walking dele- 
gate,” came forward and peremptorily ordered them to 
stop. They accordingly left the job. Correspondence 
passed between the plaintiff and the officials of the society, 
and it turned out that Mr. Carr was being made a victim 


in some dispute which the society had with the head con-’ 


tractors, Messrs. G. Hill and Co. He wrote to the society 
saying: ‘‘I am not working forthe Salford Corporation, 
and have no right to be penalised for their action or that 
of their servants.” He withdrew his men from the job, 
under protest, saying, practically, ‘‘ I am willing, in order 
to minimise my loss, to put them on other work.” There 
was, up tothat time, no personal quarrel between Mr. Carr 
and the society. Conferences followed, and on September 
20 the executive council met, when ‘‘ Brother Cheers re- 
ported that a dispute had arisen at the Salford electricity 
generating station and car-shed, in consequence of a Bir- 
mingham firm having a contract for ironwork who were 
paying their men below the standard rate of wages,” and 
the council resolved that the men should be supported 
upon strike pay under the rules. A week or two later, 
the dispute at the Salford car-shed was reported to have 
been ‘‘ satisfactorily settled.” The society had succeeded 
in getting non-union men discharged and union men put 
in their place. Then followed the more serious matter 
complained of.. In January, 1902, Mr. Carr took into 
his employment as foreman a non-society man, named 
Ross. In March, Lowe reported to Cheers, the secretary, 
**Carr’s men — of a man named Ross, who is not 
in the society, and want me to see him.” The plaintiff, 
it appeared, had obtained a contract for painting the sta- 
tions on the Manchester South Junction and Altrincham 
Railway, and Ross was employed at Knott Mill. On 
July 5, Cheers, who was the local secretary, wrote to 
Mr. Sunley, the secretary to the executive council, as 
follows: ‘*I am directed to ask the executive council 
ea at to withdraw men from Carr’s shop, of Waterloo- 
road ”—this was more than the withdrawal from a parti- 
cular job—‘‘the said Carr having influenced one of his 
foremen, named Ross, to join a so-called provident society 
and leave ours.” Lowe was given an opportunity of ex- 
a the matter to the executive council, and on 

uly 10 Sunley wrote to Cheers :—‘‘In reference to the 
man Ross refusing to join the society, the executive 
council decided that you first ascertain if Carr is a 
member of the Employers’ Association. If he is not, 
and Ross still refuses to join the society, the district com- 
mittee have power to withdraw his men, first giving the 
employer adequate notice.” A resolution appeared in the 
society’s minijte-book, giving the requisite authority, one 
motive apparently being a determination to punish the em- 
pore Mr. Carr, ‘‘ for supporting Ross in his obstinacy ;” 
and Cheers wrote to-Sunley on July 12:—‘‘ I regret to 
say we had to withdraw Carr’s men to-day (Saturday). 
We shall do our best to get them off the books;” that was to 
say, find them other work. So far as the bulk of the men 
were concerned, the requisite notice was given ; but there 
were two, working elsewhere, who were visited by the 
society’s representative and induced to break their en- 
gagement without notice. Not only did the society call 
out the society men, but they went so far as to bri 
others not belonging to the society to leave Mr. Carr’s 
employment. ’ 

ter, when the plaintiff was in negotiation with the 

Manchester Corporation in respect of certain work, the 
defendants took pains to inform the Corporation that the 
plaintiff's men were likely to be called out, with the result 
that he did not get the work. In the course of his evidence, 
the plaintiff said that he had been hounded from one em- 
Joo gray to another through the action of the defendants, 
and that his turnover had, in consequence, dropped from 
34951. in 1900 to 2943/. in 1901, and 2721/. in 1902, 





For the defence it was u that the society had not 
gone beyond what the law allowed. If, for reasons which 
satisfied them, the executive had come to the conclusion 
that the men should be called out, they were entitled to 
call them out, provided there was no malice, and no inten- 
tion to injure anyone. He submitted that there was no 
evidence of inducement by anyone to break contracts, and 
no evidence of conspiracy, and on these grounds the 
society could not be made liable in damages. ' 

Mr. Byrne addressed the jury on behalf of Lowe, and 
Mr. Horridge having replied for the plaintiff, 

The Commissioner summed up. Heasked the jury to 

ive consideration to the following questions:—1. Did 

we knowingly, and for his own ends, or the ends of 
the defendant society, (a) procure Carr’s workmen to 
break their contracts of employment with him in the 
Salford case? (6) Did he do so with the authority or by 
direction and on behalf of the defendant society ; and (c) 
was there any, and what, sufficient excuse for the defend- 


ants in so doing? 2. Did the defendants maliciously, and 


with the intention of injuring the plaintiff, conspire to 
induce and procure, and did they induce and procure, the 
plaintiff's workmen then working for him at Knott Mill 
station to leave and continue away from their employment? 
3. Did they conspire to induce, and did they induce, the two 
men Walmsley and Miles to leave theiremployment? 4. Did 
they maliciously and with the intention. of injuring the 
plaintiff conspire to induce and procure, and did they in- 


P | duce and procure, Bullivantand Sons to refuse to aes - 
yde 


laintiff’s tender for the contract for painting at the 
Road Tramway Shed? 5. Did the defendants maliciously 
and with the intention of injuring the plaintiff conspire 
to prevent or obstruct the plaintiff, and did they prevent 
or obstruct the plaintiff, from or in carrying on his trade 
of painter and decorator ? The Commissioner said it de- 
nded upon the jury’s answers whether he should 
urther direct them on the question of damages. 

The jury, after nearly an hour’s deliberation, returned 
into court, and the foreman announced their findings as 
follow :—The answer to the first clause of question 1 was 
in the negative. Noanswer was therefore necessary to the 
remaining clauses. To questions 2 and 3 the answers 
were in the affirmative, the jury stating that there was 
no excuse for the defendants’ acts. The remaining ques- 
tions were all answered in the affirmative. 

The Commissioner then directed the jury on the ques- 
tion of damages. The — retired, and after a brief 
consultation assessed the damages as follows :—In respect 
of the Knott Mill affair, 2/7. ; in respect of the two. men 
Walmsley and Miles, 2/. ; of Messrs. Bullivant and Sons, 
65/.; and general dam: 235/.; total, 3220. 

Mr..Acton, for the defendant society, asked for stay 
of execution. 

Mr. Horridge had no objection if the defendants paid 
the amount into Court. 

he Commissioner said that was only reasonable. 

Mr. Acton, however, demurred. If stay could not be 
granted without the condition, he must withdraw his appli- 
cation, and leave the plaintiff to take hisown course. It 
was doubtful even if the society’s funds could be got at 
for this purpose. 

The Commissioner declined to grant an unconditional 
stay. He also intimated that an injunction would be 
oa the terms of which might be settled at Liver- 


Costs were 


anted to the plaintiff, and the Commis- 
sioner certifi 


for a special jury. 








THE INFLUENCE OF VARYING CASTING 
TEMPERATURE ON THE PROPERTIES 
OF ALLOYS.* 


By Percy Lonemurr, Sheffield (Carnegie 
Research Scholar). 
(Concluded from page 234.) 
MIcROSCOPICAL. 

Tur Muntz metal alloys presented many varieties of 
structure in each section, and it was a matter of some 
little difficulty to obtain fairly representative fields. 
Figs. 10, 11, and 12, page 264, are reproduced from photo- 
micrographs of these alloys. The black areas—possibl 
Zn,Cu—in Fig. 10 are much larger than in the two fol- 
wing ones, one large area at the bottom of the photo- 
graph being specially noteworthy. The “interlocking” 
in Trig. 11 is shown by difference in direction of the 
yellow crystals (probably Cu2Zn). 

An interesting feature revealed in the examination of 
the cast irons is the apparent influence of casting tempera- 
ture on the distribution of the ‘‘phosphide eutectic.” 

The malleable iron sections were cut from the ends of 
the tensile test-bars, and were therefore 1 in. in diameter. 
The immense variety of structure in each section renders. 
the selection of suitable fields illustrating the influence 
of temperature only, a task of no small difficulty, and 
one which for the present is not attempted. The high- 
temperature section, No. 16, Table V., after etching with 
picric acid, gave an outer ring showing oxidation, an 
inner ring of decarbonised iron, and from thence travel- 
ling towards the centre of the section, the areas of pearlite 
increase until a saturated steel point is reached, A little 
graphite is present, no cementite visible; but, as may be 
expected from the comparatively high sulphur and low 
manganese, many globules of iron sulphide are to be 
detected. Nos. 17 and 18; Table V., are generally similar 
to No. 16, with the exception that towards the centre of 
each section undecom cementite appears. 

The examination of the gun-metal alloy, specially cast 
for this research under normal foundry conditions, but at 


* Paper read before the Iron and Steel Institute. 
+ J.E. Stead, ‘‘Iron and Phosphorus,” Journal of the 
Iron and Steel Institute, 1900, No. IT., page 60. 
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abnormal temperatures reveals many features of interest 
which go to confirm the earlier results. The photomicro- 
graph, Fig. 14, represents a lower casting temperature 
than that of Fig. 13. It may be well to mention that the 
bar of which Fig. 14 isa —— structure represents a bar | 
poured at a heat rather lower than that of the “fair | 
casting temperature.” The well-developed crystallisation 
of Fig. 15 is worthy of note. These three photomicro- 
graphs offer good illustrations of the influence of casting 
temperature on structure; they were all cast from the 
same crucible at different temperatures, and are of exactly 
the same chemical composition. 

In concluding the photomicrographs, a section cut from | 


ing heat. In practice, industrial bronzes poured at a low 
heat tend to draw into cavities in the thicker portions of 


the castings—cavities which often contain a shot or button | 
high in tin, and which has the appearance of having | 


oozed through after the cavity had formed and the major 
portion of the metal solidified. In addition to these 
cavities or “‘draw-holes,” cracks are also developed in 
castings poured at a.dull heat. These cracks—often termed 
“hot cracks,” but in reality cold cracks—may be seen to 
best advantage at the junction of thick and thin metal, 
in the corners of a a round the junction of.a heavy 
flange and light body. ‘These instances, familiar in every 
brass and bronze foundry, are very likely to lead to the 


less casting, and one possessing similar mechanical pro- 
| perties to those of No. 2, Table V. ‘With ‘suitable gatés 
this can be secured without'the aid of mechanical feeding. 

To the engineer this question of casting temperatures 
is of chief moment in the case of high-pressure steam or 
' hydraulic fittings—castings, as a rule, cheaply produced 
in the foundry, but costly in after treatment in the ma- 
chine and finishing shops. .In the majority of cases this 
class of casting cannot be tested under steam or water 
until finished, hence failures on test mean a considerable 
loss. - The time available did not allow any actual tests 
|on porosity: to be made, but the mechanical tests and 
microstructures conclusively ‘show that porositv as gene- 





Fie. 10.—Muntz metal No. 10. Magnification, 179 diameters ; 


casting temperature, 1038 deg. Cent. 





Fie, 13.—Gun-metal No. 19. Magnification, 35 diameters. 


a casting made some years ago, and which yielded ex- 
ceptionally good mechanical tests, is shown in Fig. 16. 
In this case the casting temperature, in ‘relation to the 
thickness of the casting and the pressure of the liquid 
metal, must have been accurately caught, for the tenacity 
and extensibility are the highest the author has yet 
obtained from commercial castings of this alloy. 

A comparison of Figs. 1 and 2, on page 232 ante, with 
Figs. 13, 14, 15, and 16, in which the three alloys are all 
of similar composition, shows the wide variety of struc- 
ture obtainable from one alloy when cast under different 


conditions of temperature. 


PRACTICAL, 

Generally speaking, the densities of the alloys examined 
have been found to increase with a falling casting tem- 
perature. Whilst estimations of specific gravity on 
dagen oo cut from cast metal are liable to error owing to 
the possibility of internal and therefore unseen flaws, it 
is interesting to note that the ‘‘ feeding” in the runner 
heads closely agrees with the density results. As a rule, the 
high-temperature alloys do not “‘ feed” so well'as do the 
onés cast at the lower temperatures. 

The question of feeding is one of chief interest to the 

practical founder, and the evident influence of casting | 
temperature on the rate of ‘‘ feed” can be readily studi 
in any foundry. The appearance of a runner head can be 
made to serve as a rough index of the properties of a cast- 
ing. Thus heads fas ood to those of the high-temperature 
gun metal and red brass will yield castings which, tested 
either mechanically or under steam or water pressure, will 
give inferior results. 
_ A kindred branch of feeding is that of contraction, and 
it is interesting to note that, in results obtained by the 
author some time ago, zinc cast ata low temperature gave 
a higher contraction (actually 0.26 per cent. higher) than 
did the same metal cast at the higher temperature. 

It has been shown that the low-temperature castings 
tend to develop central piping in the runner heads rather 





than the uniform ‘‘feeding ” characteristic of the fair cast- 


Fie, 11.—Muntz metal No. 11. Magnification, 179 diameters ; 
casting temperature, 973 deg. Cent. 


Tue Structure or Muntz Meta. -ALLoys. 





Fig. 14.—Gun-metal No. 20. Magnification, 35 diameters, 
Tue Structure oF Gun-Merat ALLOYS. - 





Fie. 16.—Ideal structure of gun-metal poured at the fair 
casting heat. Tenacity, 20 tons per square inch ; extension, 
16 per cent. on 2 in. 


practice of casting at too high a temperature in order to 
avoid surface faults of the type indicated. A heavy.gun- 
metal casting poured at a high temperature will give a 
casting free from superficial shrink-holes or similar flaws; 
but its mechanical i gaye can be estimated by a 
reference to those yielded by gun-metal, No. 1, Table V. 
A similar casting poured at a fair casting heat can with 
proper distribution of gates, manipulation of metal, and 
arrangement of casting position, be made to yield a flaw- 


Fic. 12.—Muntz metal No. 12. Magnification, 179 diameters ; 
casting temperature, 943 deg. Cent. 





Fic. 15,—Gun-metal No, 21. Magnification, 35 diameters. 


rally understood is entirely dependent upon the structural 
arrangement of the alloy. Thus, if the crystalline cohe- 
| sion be “‘loose,” it follows that high-pressure steam can 
with more or: less readiness ooze through the micro- 
| scopically minute interstices of adjacent crystals. Re- 
|ferring to the photomicrographs, Figs. 14 and 16, it 
| will be seen that the fair casting heat favours the forma- 
tion of a ‘*‘ broken-up” structure which offers good resist- 
/ance to the passage of steam or liquid under pressure. 
On the other hand, the well-developed crystallisation 
| familiar to the low-temperature gun-metals will, if the 
crystal junctions favour, offer a route for the passage of 
| penetrating steam. 
| Normal foundry conditions necessitate the. casting of 
|many boxes from one large ladle, hence in pouring in 
rotation the initial temperature of any casting. will be 
different from that of the.preceding or follo ing one, 
and its mechanical properties will vary accordingly. If 
| the casting temperature for any aay alloy were: the 
same for every variety of casting, then the difficulty. of 
| overcoming casting temperature would, from a practical 
| point of view, be almost insurmountable. But. this is 
| not the case, for long-continued observation with castings 
| varying from 1 oz. up to 25 tons in weight, and of every 
possible shape, conclusively show that the most suitable 
| casting temperature is determined by a variety of causes, 
/amongst which may be mentioned the external and 
internal form, variation in the thickness of the section 
especially, abrupt changes from thin to thick metal, &c. 
To these determining influences inherent in the casting 
are to be added, as influencing the temperature at which 
the metal enters the mould :— 

1. The rate of pouring. 

2: The form of runner and gate. i 

3. The distance travelled by the metal before entering 
the mould. E 

These’ influences remove many of the difficulties lying 
in the path of the founder, for when pouring a series of 
dissimilar castings, by arranging the boxes in suitable 
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crucibles, the best conditions can only be secured by 


starting with a suitable heat, followed by very quic’ 
pouring. 


In judging temperatures experience is the only guide, | set of boxes y for casting ; the couples ae aie 
é y parison of | each moulding-box are-shown, as also the switch ; 

the mechani¢al’ properties of the cold casting with the | cold junction, and leading wires down to the galvano- 
ce, Of ‘the metal-as: it left the ladle, and still | meter in the laboratory. The three cone eee 
atinum rho- 
dium wire, and were calibrated with the usual fixed points. 
Specific Gravity Pieces.—Polished cylinders 2 in. long 


but much assistance may be derived from a com 


~ api : - “ 
further information may be gained from the appear- 
‘ance of the runner heads. It'ia to be hoped that the 
increasing hold scientific methods are gaining in foundry 


order,. the a in temperature can be| sand. Needless to say that in every'case the couples 
readily obtained. ith*smaller castings poured from | were placed in exactly the same position. That portion 
| of the couple embedded in the casting was afterwards cut 
way the couples losing about ,4 in. each 
experiment. Fig. 17, already referred to, represents a 


| off, in thi 


were cut from one length of platinum and 








Fic. 17, Set or THREE Movnpina Boxes. READY FOR CasTINe, 


ractice will eventually result in the introduction of a |’ 


oundry pete, sed which will permit of carriage with the 
ladle ‘and give instant temperature readings. | But for the 

resent the founder must rely on the methods already to 
Faied, and which, if utilised in full, will yield much in- 
formation and go far towards improving the standard of 
quality. 

In conclusion, the author would again acknowledge 
the splendid facilities —— by, and the ready advice 
always available from, Professor Arnold and his colleague, 
Mr. A. MacWilliam, and he ventures to hope that*the 
matter here presented offers some features of interest to 
the practical founder. 





APPENDIX. 
MerTHODS. 

Moulding.—Each moulding-box contained three bars 
lin. in diameter by 12 in. long, and in moulding them 
every care was taken to obtain the same conditions in 
each case. A set of three boxes - ag ng casting is shown 
in Fig. 17, and Fig. 18 shows the as they leave the 
sand. 

Temperature Measwrement.—It was at first thought 
necessary to shield the thermo-couples from the molten 
metal. ny protective coatings were considered, but 
eventually iron shields were devised. These shields had 
a projecting boss which was recessed to take the twist of 
the thermo-couple. It is-unnecessary to give details as 
to how the shields were placed in position, but they were 
so arranged that the whole of the metal required to fill 
one bar had to travel over the projecting boss. Hence 
accurate comparative temperatures were looked for. A 
fortunate mishap, occurring on first using them, led to 
the abandonment of the shields. The galvanometer de- 
flections obtained from the first series of castings corre- 
spond to the three following temperatures: 1039 deg., 
1069 deg., and 831 deg. Cent. representing respectively 
the high, fair, and low casting heats of the gun-metal 
alloy. On examining the movlding-boxes the reason for the 
higher reading of the fair casting heat was readily shown. 
In casting, the plate had moved slightly out of position, 
and the metal reached the twist of the thermo-couple ; 
hence the temperature recorded is an actual one. By 
deducing a mean temperature for No. 2 from Nos. 1 and 
3, the loss of heat due to conduction by the iron plate is 
readily shown. Thus, had the shield kept in position, 
the temperature recorded should have been 935 deg. Cent. ; 
the actual temperature is 1069 deg. Cent., showing a loss 
of heat due to conduction, and consequently unrecorded 
by the pyrometer, equivalent to 134 deg. Cent. It is 
evident that, in the event of no mishap such as that 
related, the temperatures given when using shields, though 
Fry in series, would have been very much below 
the actual. 
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by %in. diameter were employed. In one or two cases, 
owing to local unsoundness, a departure from these dimen- 
sions was necessary. 

Analytical.—The analytical methods need no descrip- 
tion. All results quoted represent the mean of several 
concordant. estimations. 

Microscopical.—Transverse sections are 4 in. in dia- 
meter by yy in. thick. Longitudinal, 4 in. by § in. by 


in. 
The sections were polished on revolving discs by the 
usual methods employed for soft metals. i cases where 
the structure is developed by polishing, the following 
method was, after many preliminary trials, adopted :— 
Three thicknesses of flannel soaked in water, and well 
soaped, are ba stretched on a flat brass disc, and 
occasionally sprinkled with ammonia. The section pre- 
viously freed from scratches is gently rubbed on the 
flannel surface until the structure attains the desired 
development. . 

Etching.—Various etching mediums were employed as 
occasion required.- Of these the following are specified : 
—An instantaneous immersion in boiling aqua regia gave 
fair results in the case of the gun metals. Nitric acid, 
varying in strength from 10 to 50 per cent., gave fairly 
good results with the brasses. Hydrochloric acid, con- 
taining a.few crystals of potassium chlorate, and diluted 





to three or four times its bulk, gave good results in all 
cases. The cast and malleable iron sections were etched 
with the medium introduced by Mr. Igevsky—viz., a5 per 
cent. solution of picric acid in alcohol. 

The accurate manner in which the many tensile test- 
pieces, bending-bars, density cylinders, and micro-sections 
were machined reflects great credit on Mr. A. E. Osborne, 
test-piece maker to the College, and the author acknow- 
ledges with gratitude the assistance so rendered. 








FRENCH MECHANICAL INDUsTRY.—The French Railway 
Plant Company realised a profit of 17,592/. last year, or 


21287. less than the corresponding profit received: for 





By Professor Arnold’s advice, all succeeding tempera- 
ture measurements were made with bare thermo-couples. | 
This was effected by a the couples in the moulds in 
such a position that the last three twists projected into | 
one of the test-bars, and the whole of the metal required 
to fill the bar travelled over the projecting part of the 
couple. The couple wires were insulated in glass tubing, 


1901. A dividend of 1/. 4s. per share has been declared 
for 1902, but half this dividend will not be paid before 
January 1, 1904. The dividend absorbs 8400/. of the 
total profit balance for 1902; the remaining 9192/. is 
principally employed in writing down capital. The 
reserve stands at 4000/. The company has been te 5 
ing rolling-stock to the Paris Metropolitan Railway. It 





and all but the exposed: part of the twist covered wit 





has also been engaged on several contracts for tramways, 


FIRE PATROL SERVICE FOR DOCK 
.. PROPERTY. . 


Fire-Preventive Methods at the Docks 
Ship Canal.*. 
By W. H. Hunter, M. Inst. C.E., Chief Engineer, 
Manchester Ship Canal. 


THE aphorism that ‘‘in a theatre the only -effective 
method of fire-prevention is the application of the car- 
penter’s cap,” which, of course, means that fire-prevention, 
as distinguished from fire-extinction, can only be under- 
taken successfully (1) at the point of origin at the out- 
break, and (2) ator nearthe time at which the outbreak 
occurs; applies with equal, if, indeed, ,with not greater 
force, to modern dock systems, with their vast and 
ever-increasing equipment for the loading and discharge of 
ca as. well.as their huge but: essential accommoda- 
tion for the handling. and housing of :the goods, whether 
temporarily in transit sheds, or for more lengthened 
periods in warehouses or stores. 

_ The bulkof the cargoes has grown so t, their 
intrinsic value go enormous, the speed at which.it is -re- 
quired that they should be distributed so excessive, that a 
.complete revolution in the methods of dealing with 
materials when their conveying steamers are safely 


of the Manchester 


berthed in a dock,-has taken place within a comparatively 
limited period. The ‘old order” has chan and has 
given ‘‘ place to new” in all ports and harbours which 


are abreast of the times in their conditions, and are there- 
fore in a position to take their part.in the fierce struggle 
for existence and success, oy owing to the stress of 
the present-day competition, has become so ordinary an 
element in our economic environment. 

_ One ewes of the change-which has taken place 
is that it has me more than ever necessary to prevent, 
so far as prevention is within the limits of human power, 
the occurrence of a serious outbreak of fire in a modern 
dock system, as it can readily be understood that the 
result of a conflagration would be far-reaching to an 
extent which could not be measured by the monetary loss 
involved in the destruction of premises and goods, as the 
injury to the port due to the dislocation and displace- 
ment of trade lowing to the destruction of-the means of 
carrying it on) might be permanent and irretrievable : it 
being obvious that such injury might result in driving 
into the hands of competitors trade which would be in- 
valuable to the suffering trust, board, or company. 

In the matter of fire-prevention on dock quays and in 
_ pose yn = —— the ‘‘carpenter” and 
e ‘‘cap” of the aphorism me respectively systemati 
and take, or should take, the rman S354 =e 

1. Of disciplined and vigilant watchfulness, 

2. Of handy appliances, by means of which incipient 
outbreaks may be checked if not absolutely éxtinguished, 
these systems being supplemented by a third, by means 
of which reinforcements, both of men and appliances, can 
be concentrated at the point of danger with the least pos. 
sible loss of time. 

One concrete example of the manner in which syste- 
matic fire-prevention may be effected is afforded in the 
port of Manchester, and at_the docks which form the 
terminus of the Manchester Ship Canal; and it has been 
suggested to the author by the management of the Inter- 
national Fire-Prevention Congress that some account of 
the system in operation might be of interest to the mem- 
bers of the Congress. .— - ? ; 


DESCRIPTION OF THE ESTATE TO BE PROTECTED. 
The plan (Fig. 1, page 266) appended to this i 
serve to convey some idea of the character salt Gehan, af 
the docks in question, when considered together with the 
following figures :— 


Area of water space in docks now in Acres. 
a ‘ei dns 56 aa 104.50 

Area of quay space (excluding sheds 
and warehouses sa site Re 166.40 
Area of floor space in sheds ... 44.30 
a Fa warchouses ... 8.15 


When dock No. 9, now in course of construction, is 
completed (probably in July, 1905), the areas given above 
will be increased by 15.50 acres, 50. acres, end 21.60 acres 
respectively. 


Length of quay frontage in the exist- Miles. 
ing doc se ons ott oe 4 
Length of railway lines on quays ... 39 


These lengths will be increased by I mile and 14 miles 
a when dock No. 9 is completed. 

he sheds and warehouses throughout are of solid and 
substantial construction, brickwork and iron or steel 
being the materials used therefor, with floors of concrete 
and asphalt, except in certain exceptional circumstances, 
where the floors are of wood. 
The grain elevator on Trafford Wharf is of special con- 
struction, having been built on the American system of 
timber throughout; but encased with brick and tile work, 
and having been fitted with special and peculiar means of 
protection against fire. : 
Including the elevator, but excluding small offices, 
shelter huts and boxes, there are within the dock estate 
altogether 56 buildings, divided as follows :— 


Transit sheds, single- floor 16 
ss double-floor ... 1 
a treble-floor 6 
ey five-floor 8 
Warehouses, seven-floor fas 13 
Grain elevator, and accessories... 3 
Hydraulic engine and boiler-houses 2 





* Paper read before the International Fire-Prevention 





Congress, July 11, 1903, 








a Sn kh Limceteatinnenns 


Sirs seadineige hires 


266 ENGINEERING, 


[AvuG. 21, 1903. 








1 | ave length being about 335 yards ; while the men on | 
_ 3 | patrol are supplemented by men in proximity to them | 
Stores... soa om she 2 | who are on fixed point duty, and who are available for the 
Engineers’ workshops and yard | rendering of assistance in any oes - 
‘xm ., | . The patrols at other parts of the docks are much longer | 

There are also five distinct storage grounds on which | than those at and about the crowded quays and sheds ; 
from 80,000 to 90,000 tons of timber are stacked pending | the general average length covered by each man is thus 
the receipt of orders for delivery. raised to about 450 Fae 


; a> anf “tl dense : men engaged on patrol duty, as well as to increase the | 

(1) Police f orce Trained as Fire Brigade. sense of confidence of the men themselves by freeing them 

For the protection of the great estate described in the | from any feeling of isolation (an important point during 
foregoing, the Manchester Ship Canal Company have, | the night hours), a sergeant patrols the whole of the dock | 
under the power of the Canal Act of 1885, established a! system, a each constable at least three times in 
force of special constables, the cost of which is a charge eight hours, and in addition to the sergeant a special con- | 
m3 the revenue of the company, but the members of stable walks continually round the shed area already re- | 
which (after being sworn in before the magistrates to act ferred to, exchanges words with each policeman on his 
as duly qualified constables within the Port of Man- | way, and calls at each police cabin and at the dock chief 
chester, and within one mile thereof) are drilled, equipped, | fire-station once every hour. This special man, besides | 
and uniformed after the manner and in accordance with being at all times prepared to render assistance where re- | 
the regulations of the police force in the City of Man- quired, becomes the medium of communication between 
chester (the superintendent in the dock force being in the men on duty and the fire station, where he reports | 
fact a superintendent of the city police). any circumstance out of the common which may have come | 


Electric engine-house... 
Traffic offices. oa 


~ 


In order to ensure the vigilance and alertness of the 


man passes each of these points he registers, by means of 
an electric pam-bytton, his position and the time of his 
occupation thereof on a dial in the detector clock ; so that 
a constant check is kept upon his movements, and his 
watchfulness is ensured. 

In addition to the special firemen in the elevator, a 
number of the men regularly engaged in working the 
building have been trained in the use of the fire appli- 
ances by the fire superintendent and are regularly exer- 
cised in such use. 

For the further protection of the grain elevator the 
whole of the buildings, conveyor galleries, towers, &c., 
have been fitted with a particularly elaborate automatic 
sprinkler installation of the Grinnell type. During the 
summer months the installation is worked as a wet system, 
while from the beginning of November to the end of 
March the air-pumps are used and the installation worked 
” . dry system, so as to avoid the danger of interference 

y frost. : 

It is, perhaps, unnecessary to add that the immediate 
detection and early extinction of incipient outbreaks of 
fire in a dock estate is, after all, but the second line of 
defence in such estate. The first line of defence is 
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making a total of 85 men, who work under the direct | os, 
supervision of the traffic officers of the company. 
he whole of the police are instructed and drilled in | 
the duties of a fire brigade, care being taken that the hee 
men are trained in the use and application of the fire | ‘sn0°°( 7930.8.) 
appliances provided for them, and that they are fully | 
cognisant of the positions in which these appliances are | ‘ ‘ f 
stored, of the situations of the water hydrants, and of | under his observation, or of which he may have learned 
the entrances to the various buildings, as well as of the | frora the constables on patrol. 
internal staircases and doors which form the means of | The system of protection of the sheds, warehouses, and 
communication between the different parts of the same | quays described in the foregoing paragraphs is supple- 
building ; the object in view being that should contingency | mented by special arrangements for the protection of the 
arise or eventuality occur—should, for instance, fire break | grain elevator against fire risk. _ : 
out, whether within or without the buildings—each man! The elevator contains, in addition to a very extensive 
in the vicinity would be able to find his way to the | equipment of machinery for raising, weighing, conveying, 
threatened spot by the nearest available route, and would | distributing, and discharging grain, 298 bins varying in 
be able to furnish himself en route with the appliances | capacity from 37 to 300 tons each ; it has a total storage 
fitted for dealing with the incipient outbreak. | capacity of 40,000 tons, and is, as already described, mainly 
This object has hitherto been attained in the most com- | constructed of timber. The whole of the building inter- 
plete and satisfactory manner. {nally is lighted by electricity, no open light of any 
The men work in shifts of 8’: hours ; there are, there- | kind being allowed therein. Smoking is also strictly 
fore, always 27 or 28 men actually on duty at various | prohibited. 
points. e extra half hour worked between the eighth; A special fireman has been placed in charge of the 
and ninth hours represents an overlapping of the shifts, | elevator, whose duty it is to see that the whole of the 
and is for the purpose of allowing the off-going men to ——- in the elevator are maintained in perfect order, 
compare notes with those who are taking up their | and that the fire-buckets, &c., are kept constantly filled 
duty. | with water. This man is on duty during the day, while 
The shifts are divided into individual patrols, the area | during the night two special fire-watchmen are employed, 
covered by each patrol varying in accordance with the | who take alternate rounds through the elevator and its 
more or less serious character of the fire risk included in | accessories. It is a condition of service of these watch- 




















obviously the detection and, so far as this is possible, the 
abolition of causes which might lead to a fire. These 
causes include the improper use of fires (whether for heat- 
ing or cooking), and of dangerous lights, the striking of 
matches, surreptitious smoking, &c, all of which come, 
in the case of the Manchester Docks, as a matter of course, 
within the cognisance of the firemen on patrol, and in 
dealing with them the police powers which the firemen pos- 
sess as constables are of sensible value and importance. 


2. Provision of Fire-Extinguishing Appliances. 

In the construction of the quay walls of the Manchester 
Docks, conduits were formed within the lines of those 
walls above the level of the water and below that of the 
quay. In these conduits fresh-water pipes have- been 
laid which are 4 in. in diameter, and which are connected 
with the Thirlmere and Woodhead systems of the Man- 
chester Corporation. F 

The water-pipes are fitted with hydrants with stand- 

ipe couplings, by means of which a supply can be drawn 
rom the main at any point and at any time for fire- 
extinguishing purposes. ‘ , ‘ 

In addition to the fresh-water mains, hydraulic mains 
have been laid round the parts of the docks which are 





om 


that area ; but care is always taken that each man shall | men that they should be non-smokers and should regularly 
remain in communication with his neighbour on either 
side, so that the sound of his whistle will at any time 
bring immediate assistance to him. : 

On the portions of the dock quays where the transit 
sheds, with their valuable contents, stand, the patrols 
vary in length from about 150 yards to 433 yards, the 


attend fire-drill. 

For the purpose of registering their patrols a detector 
clock has been fixed in the elevator office, which clock is 
connected by electric wires with ten different points in 

| the elevator, such points being selected so as to ensure 
| the whole of the building being patrolled, As a watch- 


situated in the Borough of Salford—that is to say, in the 
area in which the quays, sheds, and warehouses expose 

to the most serious fire risks are included. The hydraulic 
mains (which vary in diameter from 7 in. on the trunk 
quays to 5 in. on the pty quays) are sepeted with water 
at a pressure of 750 lb. per square inch by two separate 
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hydraulic pumping stations, one at either extremity of 
the system of mains. 

In the hydraulic station at the Mode Wheel Lecks, 
which forms the western extremity of the mains, two sets 
of triplé-expansion engines of the vertical inverted cylin- 
der type, and working with steam at a pressure of 160 1b. 
per square inch, and with a total indicated horse-power of 
400, have been established, while in the Trafford-road 
Station at the eastern extremity of the mains, there are 
two sets of horizontal compound engines working at a 
pressure of 100 lb. per square inch, and having a total 
indicated horse-power of 260. 

There are thus four separate sets of engines, each set 
being capable of working independently of the other 
three, so that a breakdown of such character as to render 
the whole hydraulic system inoperative is hardly within 
the limits of possibility. 

The hydraulic mains are fitted with hydrants, with 
attachments for special hydraulic service pipes, through 
which the pressure in the mains can be utilised by means 
of hydraulic ejectors for the extinction of fires. 

The hydraulic ejectors (of which ten are available for 
use when required) form a somewhat special feature of the 
ir appliances capers! at the Manchester 
Docks. h ejector is moun upon light wheels, and 
being itself of small weight, can easily moved from 
place to place, and can also be attached in a few seconds 
to the hydraulic mains; consequently, any ejector or 
number of ejectors can be brought into active use for fire- 
extinction pu: with practically no loss of time. 

During the discharge of cotton cargoes, or of cargoes 

containing any sensible proportion of cotton, an ejector 
with a special fireman in attendance thereon is stationed 
at the particular point of the quay where the cargo is 
being discharged, and is kept in readiness for immediate 
use by day and = night, with the attachment to the 
hydraulic main made and the hose pipe coupled up; while 
under a recent lation the attendance of the fireman 
with his ejector has been prolonged so as to cover the 
berg time in which the cotton may remain in the 
shed. 
By means of the ejectors (a section of one of which is 
given in Fig. 2 on page 266) the hydraulic pressure in the 
mains can be employed for forcing water from the docks, 
in practically unlimited quantities, to a height well above 
that of the roofs of the highest buildings on the dock 
quays—namely, those of the seven-storey storage ware- 
houses on the quay of Dock No. 8, which are 71 ft. above 
the level of the ground. 

The efficiency of the ejectors as fire-extinguishing ap- 

liances has been acknowledged by all the experts who 

ies seen them at work. Since the introduction of the 
ejectors at Manchester, the Lancashire and Yorkshire 
Railway Company have equipped the docks at Fleetwood 
with similar appliances, and the Corporation of Man- 
chester is about to introduce ejectors of the same type, 
through which it is pro that the pressure in the 
hydraulic power mains in the city should be employed 
for increasing the pressure of water in the fire-hoses 
when attached to the ordinary mains. : 

A general list of the fire-extinguishing appliances and 
of the points at which they are kept in store is contain 
in an Appendix to this — 

The elevator is beyond the area commanded by the 
hydraulic mains in the conduits of the dock walls, and 
has therefore been equipped with two special quadruple- 
acting steam-pumps of the Worthington type. One o 
these steam-pumps stands in the engine-house, is auto- 
matic in action, and supplies the internal water mains 
by which the sprinkler system and the hydrants on the 
various floors are fed; the second pump is erected in a 
separate house outside the main buildings, and supplies 
a special circumferential main, 6in. in diameter, and 
fitted with hydrants with a attachments, &c., 
which has been laid right round the building. By means 
of the circumferential main and of the corporation main 
laid in the road adjacent to the elevator large quantities 
of water may be forced on tothe outside of the buildings 
or any part thereof, at any time, if fire danger ‘be appre- 
hended or experienced, : 

In addition to these shore appliances for the extinction 
of fire at the Manchester Docks, a fire-float has been 
tle ee by the company, and has been fitted by the 

{anchester Corporation with a steam fire-engine which 
has a pumping capacity of 750 gallons per minute. The 
float (on which two Manchester firemen are constantly 
on duty) is moored at a special berth near Trafford-road 
Swing Bridge; and is but of a temporary character, as a 
large and exceptionally powerful fire-float, which will be 
self-propelling, will be fitted with all modern improve- 
ments, and will be capable of pumping 4000 gallons per 
minute at a pressure of 120 lb., is now being provided at 
the joint expense of the Manchester Corporation and the 
Canal Company, and will shortly be available for use 
at any part of the waterway, and on the length of the 
eae rwell between the Canal Docks and Victoria 

ridge. 


3. Means by which Reinforcements can be Concentrated 

at a Point of Danger. 

However efficient the system of fire-prevention, de- 
tection, and extinction instituted by any dock company 
may be, and whatever success may be found by experience 
in the working of the system, it is essential that it should 
be supplemented by effective means through the use of 
which reinforcements of both men and appliances can 
obtained, at a minimum loss of time, from neighbouring 
fire brigades. 

The docks of the Manchester Ship Canal are situated 
within the respective areas of operation of the powerful 





* Victoria Bridge crosses the Irwell a short distance 
below the Manchester Cathedral. 





f | worthy of the name has occurred 





brigade of the city of Manchester, and of the smaller 
brigade in the borough of Salford. 

In order to communicate as nearly instantaneously as 
possible with the headquarters of each of these brigades, 
a series of fire-alarms on what is known as the Gamewell 
system has been established at the docks. 

The fire-alarms have been fixed at 15 different points in 
and about the dock estate. The alarm at each point is 
connected (1) with the canal company’s fire-station at the 
Customs House entrance to the docks; (2) with the Man- 
chester chief fire-station in Jackson’s Row; and (8) with 
the chief fire-station in Salford. The alarm-boxes are so 
constructed that in order to give an alarm it is only 
necessary to turn a projecting handle to the right until a 
bell rings and then let when the alarm will not only 
sound a gong at each of the points with which it is con- 
nected, but will also indicate at each station the distin- 
guishing number of the alarm which has been sounded, 
so that the men and engines of the fire brigades may con- 
verge at once on the _ towards which they are directed 
by the registered number of the alarm. 

Experience has shown that the men and engines of the 
Manchester Fire Brigade can reach a threatened point at 
the docks from Jackson’s Row Station, a distance of about 
2 miles, in some 7 minutes after the sounding of the 
Gamewell alarm. 

In such a case as that of the Manchester Docks, where 
it is ible that the men of three separate fire brigades 
may be operating at the same time and place, it is indis- 
pensable that, in order to avoid confusion and the clash- 
ing of authorities during an outbreak or threatened 
outbreak of fire, clear and definite arrangements should 
be made beforehand as to the supreme command of the 
whole of the men and a en on the estate. 

These arrangements, fortunately, have been made, and 
made by statute; as (in order to avert the danger of 
divided control at a crisis) Section 40 of the Manchester 
Corporation Act, 1901, provides, inter alia, that the chief 
officer of the fire brigade of the Manchester Corporation, 
or other officer of such fire brigade for the time being in 
charge of the engines or other apparatus for extinguish- 
ing fires, attending at any fire on the Manchester Ship 
Canal, and the docks, warehou works, or properties of 
or belonging to the Manchester Ship Canal Undertaking, 
or used in connection therewith, shall from the time of 
his arrival and during his presence thereat have the sole 
charge and control of all operations for the putting out 
sl — fire, whether by the corporation or any other fire 

rigade. 


RESULTS OF THE WORKING OF THE SYSTEM IN OPERATION 
AT THE MANCHESTER Docks, 

“‘The tree is known by its fruit” is an aphorism more 
ancient and more venerated than that with which this 
paper opens, and the fruit of the system initiated at the 
docks of the Manchester Ship Canal Company may be 
described in a few words. 

For nine-and-a-half years traffic has been carried on at 
the docks under circumstances which at times become 
very difficult, and often under extreme pressure; pro- 
cesses of construction for the extension of the works have 


ed | gone on concurrently with processes of cargo manipula- 


tion ; great quantities of cotton—one of the most danger- 
ous and difficult kinds of cargo from a fire point of view 
—have been handled; a network of railways has been 
operated incessantly ; and amidst all this no single fire 
There have been man 
alarms and a number of incipient outbreaks, but nothing 
whatever in the nature of a conflagration. 

For instance, in the year 1902 nineteen outbreaks of 
fire were discovered on the dock estate by the constables 
on patrol, and every one of these outbreaks was promptly 
extinguished, in almost every case the extinction bein 
effected by means of the water in the fire-buckets whic 
are provided forsuch contingencies. On several occasions 
—sometimes through apprehension, but more often 
through excessive zeal—alarm has been given to the fire 
brigades of the corporations, and these brigades have 
proceeded at once to the docks; but fortunately on no 
single occasion has it been necessary to call upon them 
for active assistance, as in every case the outbreak had 
been caught in time, and wholly ae by the men 
of the company’s own brigade, the fire damage to the 
buildings on the estate having been nil, and that caused 
to the goods housed in them absolutely trifling. 

It seems, therefore, that the claim that the system has 
been entirely successful can hardly be regarded as unsup- 
ported or even exaggerated ; and that the satisfaction with 
which the immunity from fires and from fire damage 
hitherto enjoyed at the Manchester Docks is viewed by 
the directors of the canal company must be shared by the 
directors of the great insurance companies in whose 
offices the buildings and the goods on the estate are in- 
sured against fire. 








ON THE DISTRIBUTION OF SEWAGE ON 
BACTERIA BEDS.* 


By Joun C. Turesu, M.D., D.Sc., &c., and Martin 
Prisst, A.I.C., &e. 


Tr is now generally admitted that in the processes of 
sewage purification bacterial action is the most important 
factor with which we have to deal, and that the condition 
and quality of a sewage effluent will vary according to the 
different terial influences to which the sewage has 
been subjected. : . 

We may, from the point of view of sewage purification, 
consider bacteria as divided into two classes—viz., anae- 
robes and aerobes, the anaerobes producing, of course, 
putrefactive fermentation, while the aerobes produce the 
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true purification; and it is these latter—namely, the 
aerobic bacteria—that we must chiefly endeavour to culti- 
vate and employ in our sewage schemes; for. while the 
advan and even the advisability, of a preliminary 
anaerobic action on the sewage is ming a matter of 
doubt, we find the necessity of the most perfect aerobic 
action is becoming more and more strenuously insisted 
upon by those who are making independent investiga- 
tions into the practice of modern sewage disposal and 
treatment. 

In sewage we find a heterogeneous collection of bacteria 
and of other micro-organisms.’ These vary from the 
bacilli of typhoid fever, cholera, and tuberculosis to the 
harmless saphrophyte, and from the ameeba to the higher 
os of infusoria and rotifers. 

he problem which confronts the sewage expert is how 
to utilise such a living admixture so as to produce a result | 
which shall be satisfactory, reliable, and easily controlled. 

It is just as if a farmer were given a quantity of mixed 

cereals, vegetables, grasses, flowers, weeds, and so 
on, and told to produce a profitable crop from the mix- 
ture. ; 

In the bacterial process of sewage purification we 
achieve the desired results by a process of selective 
growths—that is to say, we cause, the sewage to pass 
through the beds under conditions which shall be suit- 
able only for the growth of the particular type of bacteria 
that will give us the results we desire. But we must take 
care that the processes producing these conditions are 
sufficiently under our control to be reliable, otherwise we 
may find that the results are very different from those 
weexpect. Now, if bacterial treatment is the main factor 
in sewage purification, the proper utilisation of the bac- 
teria beds is the crux of the whole problem, and we pro- 

therefore, to proceed at once to the discussion of the 

t means for the distribution of sewage on bacteria 

beds. Of these we may say there are three methods now 
in use :— 

1. The so-called contact-beds, in which the beds are 
filled with sewage, allowed to stand a certain time, then 
run off, and the bed allowed to aerate. 

2. Distribution by means of alternating syphons, with 
or without arrangements for distributing the sewage over 
the whole surface of the beds, and 

3. The continuous or sprinkler system. 

It is not necessary for us to dwell on’ the question of 

the preliminary treatment of the sewage previous to fil- 
tration beyond saying that while in the case of contact 
beds the use of large depositing tanks may be advanta- 
geous, they seem to be unnecessary with the continuous 
filtration beds, as shown by the successful employment of 
merely finely strained sewage at- Leeds, and of sewa, 
after simply passing through ‘a small catch-pit at the trial 
installations at Redhill and Reigate. 
_ The avoidance of preliminary treatment in large tanks 
is undoubtedly an advantage, not only on the score of 
economy, but also because strong sewage, after undergoing 
anaerobic tank treatment, is liable to produce putrefac- 
tive and evil-smelling gases, which, if the tanks are closed, 
may become ern greg Sp greet as has recently hap- 
pened at Walton-on-the Naze and Sheringham. All that 
seems absolutely necessary in any process, but more 
especially in preliminary treatment with sprinklers or 
continuous filtration s, is to prevent the larger and 
grosser solids passing on to the toda} these solids com- 
prise rags, offal, large foecal matter, pieces of fat, paper, 
grit and. insoluble mineral 
matters that become washed into the sewers in time of 
storms. 

These substances may be removed by straining or by 
a comparatively short deposition in detritus tanks, or by 
a combination of both. 

During the last few years we have seen many installa- 
tions on the contact system which for some reason have 
not given, and are not giving, very satisfactory results. 
Some of these have been well planned, and are carefully 
tended ; some have secondary contact beds; neverthe- 
less, the ultimate effluent contains much free ammonia 
and little free oxygen ; in other words, nitrification is 
far from complete. From certain works we have examined 
samples weekly, or at definite intervals, and have had 
the sample taken so as to represent as accurately as pos- 
sible the whole day’s flow, so that our experience is based 
on hundreds of analyses and observations on works in 
many parts of the countries. We have also examined 
effluents from works where the sewage is distributed on 
the beds at regular and frequent intervals by means of auto- 
matic syphons, and the results have not nearly answered 
our expectations. On the other hand, we have examined 
many samples from beds on which the sewage is distri- 
buted at regular and very frequent intervals by means of 
various forms of sprinklers or sprays, in some cases fixed, 
in others stationary, and we are compelled to acknow- 
ledge that the effluents from beds so used were uni- 
formly of a much higher degree of purity and better 
oxygenated than effluents from contact beds. We also 
know that other competent observers are conducting ex- 
periments which show the same results. 

_ The mode of applying the sewage is, 
timated before, the main factor in relation to the quality 
of the effluent. The beds may be the same, yet if the 
sewage is —_— in one way, the effluent will be far less 
= than if applied in another, equal quantities of sewage 

ing treated in the 24 hours, 

It will be interesting to consider what are the main 
differences between the operations of a sprinkler bed 
and a contact bed, and to what causes the superior results 
which we have obtained with the sprinkler beds are 
due. In our opinion the secret lies in the suit- 
ability of the sprinkler bed B tony in fostering the selec- 
tive growth of bacteria and the superior aeration which 
e undergoes. The settled sewage which is to 

is aerated by the sprinkling and comes in 
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TRUCK SUPPORT FOR FURNACE BOTTOMS. 








Fig. 2. 
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contact with the top of the bed, where the aeration is 
probably greatest. At a distance of, say, 1 ft. down the 
sewage is in a different chemical condition than-when it 
flowed on to the top of the bed, oxidation having com- 
menced and sedimentary matter having been arrested. 
Ata depth of 2 ft. in its sanees. ¥ through the bed the 
sewage has still further advanced in its progress towards 
purification, and soon. It is only the top of the bed that 
ever receives unchanged sewage, and the middle and 
lower parts of the bed never receive wholly aa 
sewage, and the amount of filtration and oxidation that 
the sewage has undergone by the time it reaches any 
particular layer in the , being constant, the maximum 
amount of selective growths for dealing with the sewage 
at those particular points is obtained. For instance, at 
the top of the bed which receives the settled sewage, we 
found at Redhill large numbers of little worms and the 
larvee of flies. These were undoubtedly feeding on the 
small particles of solid matter in the sewage, but at the 
bottom of the bed we found none of those, but plenty of 
nitrifying bacteria, together with infusoria, &c. 

Now, with a contact bed it may be that these selective 
growths or cultivations are not obtained in so perfect a 
manner, because the unfiltered settled sewage comes more 
in contact with the whole of the body of the bed, the 
bottom as well as the top, and the purification has to take 
place through the whole of the bed as best it can, and 
then, after a rest for aeration, the bed is again flooded 
with sewage. 

Again, as regards aeration we think the contact bed 
compares very unfavourably with the sprinkler bed, 
because while the contact bed is alternately filled and 
emptied—that is to say, first favouring anaerobic, and 


then aerobic organisms, the continuous or sprinker bed | 


works under constant aerobic conditions, with always an 
ve supply of oxygen—oxygen dissolved in the sewage 
and oxygen in the air carried down by the sewage as it 
passes through the bed. 

We do not think it desirable or even necessary for the 
pur of raising a discussion to give long series of 
analyses, but we give three typical analyses :— 

1. Of the best results obtained from a septic tank and 
single-contact bed installation which has been at work for 
over a year, during the whole of which time it has been 
under observation. 

2. Of the best results obtained from an_ installation 
which includes a detritus tank, or open septic tank, and 
primary and secondary beds. This has been at work for 
over six months, and we have examined the raw sewage, 
the effluent from the detritus tank, from the primary bed 
and from the secondary bed at frequent intervals. 

3. From a sprinkler installation which has been in use 
for a considerable period, and the effluent from which we 
have examined on several occasions. 


No. 1. 


Best results obtained from a septic tank and single-con- 
tact bed installation which has been working for about 


one year :— 
Per Cent. 
Suspended matter removed si so 85 
Free ammonia removec_.., i% a 72 
Organic matter remov»d (measured by 
organic ammonia) at ek eke 75 
Organic matter removed (measured by 
oxygen absorbed)... oe - as 70 
Nitrification ... ee Ad ae . Slight 


No. 2. 
Best rasults obtained with a detritus tank and primary 
and secondary contact beds :— 


Per Cent. 

Suspended matter removed A, o> RS 
Free ammonia removed ... % Ae 76 
Organic matter removed (measured by 

organic ammonia) ap ses 4. 5 
Organic matter removed (measured by 

og 4 % 3 RS 
Nittification -... See ... Fairly good. 





No. 3. 
Average results obtained with primary and secondary 
coke 8 fed by sprinklers :— 
Per Cent. 
Fy 


Suspended matter removed é 5 
Free ammonia removed _... ae an 99.5 
Organic matter removed (measured by 


organic ammonia) a oo ae 95 
Organic matter removed (measured by 
oxygen absorbed) ... oh Ze is 91 
Nitrification .. a. ... Practically 
complete. 
Impurities removed :— 
Per Cent. 

; No.1. No.2. No. 3. 
Suspended matter... 85 95.5 95 
Free ammonia... es 72 76 99.5 
Organic ammonia... 72.5 93 93 
Nitrification Slight. Marked. Practi- 

cally 
complete 


It will be seen that No. 3 has given much better results 
than we have ever obtained from Nos. 1 and 2. 

The subject is one of such great importance to every- 
one interested in the disposal of sewage, that no excuse 
is necessary for presenting this brief paper for the pur- 
pose of introducing a discussion. 

We may,. however, be permitted to make ‘a further 
remark with reference to sewage purification, and which 
has reference to a subject which must, sooner or later, come 
prominently forward—namely, the fact that the bacterial 
> gee of purification merely improves the sewage from 
the chemical point of view, leaving it nearly as impure as 
before from the bacteriological point of view, and_pos- 
sibly, therefore, quite as dangerous, so far as disseminat- 
ing the germs of typhoid fever, cholera, and other water- 
borne diseases is concerned. 

Some method is, or will be, required for removin 
these bacteria. This may possibly be done by a fina 
filtration through beds of sand, but we doubt whether 
this will prove practicable on a large scale. On the 
other hand, it may be done by aid of heat, and possibly 
the heat evolved from the combustion of house refuse 
may be utilised for this purpose. At any rate, it may 
interest this meeting to know that one of us is experi- 
menting in this direction, and thinks he has succeeded 
in solving the problem. In any case such sterilisation 


is greatly to be desired where the sewage effluent is to be | 


discharged into any stream from which at points lower 
down water is abstracted for use for domestic purposes, 
or where the effluent is discharged into tidal water near 
layings from which shell fish are taken. Possibly some 
member of this Congress may have given this subject 
attention, and may have information to impart which will 
be of interest to the members. 








TRUCK SUPPORT FOR FURNACE 
BOTTOMS.* 
By Henry A. MaTuer, New York City. 

THE author stated that while the device which formed 
the subject of his paper is not new, its.peculiar advan- 
tages failed to be of practical utility until furnace-builders 
reformed the mode of supporting the water-jackets by 
hanging them from an I-beam frame, independently up- 
held by iron columns. The Colorado Iron Works were 
among the first to build copper furnaces of this descrip- 
tion, and the device, illustrated herewith, has been in- 
stalled by them in three recent plants—two furnaces for 
the Westinghouse interests near Ely, Vermont, and one 
for the Grand Prize Copper Company, of Gila County, 
Arizona. 

The jack-screws carrying the iron furnace-bottom are 
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supported on, and bolted to, two I-beams the length of 
the furnace, placed immediately beneath, and parallel to, 
its sides. These I-beams are carried by three steel axles, 
equipped with small flanged wheels, the whole constitut- 
ing.a carriage which runs freely on a track, .The entire 
apparatus is movable or rigid at will; the wheels are 
easily braced, if the S pewegee of the tightened jack-screws 
does not serve to hold the whole in position. The device 
is illustrated in the annexed Figs. 1 and 2. 

_It is well known that the larger part of the time occu- 
pied in cleaning and preparing a frozen furnace of the 
old type for service is taken up by working in a confined 
place, where the temperature is uncomfortable, and that 
the débris must be removed before the false-bottom can 
be repaired or replaced. Then, too, this superimposed 
bottom is almost invariably destroyed when. the iron 
plate is pried off the supporting jack-screws, and no 
renewing is practicable until the plate is once more in- 
stalled beneath the furnace. 

In the device described the work of barring down and 
renewing the false-bottom proceeds simultaneously. The 
jack-screws have a play of 10 in., and the false-bottom is 
built’9 im in depth, including firebrick cover. 

If the truck-carriage is slowly moved along its track, 
and a hose played into the 1 in. of clearance space thus 
provided, the suddenly-cooled contents of the furnace 
crack clear of .the brick bottom; and, with the bottom 
edge of the water-jackets acting as a scraper, very little, 
if any, of the false-bottom is damaged. The major part 
of the furnace contents cling to the material wedged into 
the space immediately above the bosh, and the removal 
of the entire débris 1s rapidly and easily accomplished. 
The false-bottom meanwhile is repaired or renewed. 

The extra cost of this device is not excessive; it is 
simple in construction, and has few wearing parts, 
Results of the working demonstrate that the time lost by 
‘‘freezing up” is ordinarily reduced over 50 per cent., 
and, with good fortune, that under the best conditions a 
great economy is possible. 








CANADIAN Pic Iron.—The production of pig iron in 
Canada in the first half of this year was 132,930 tons, as 
compared with 161,753. tons in the first half of 1902 and 
157,804 tons in the first half of 1901. Of the 132,930 tons 
of pig produced in Canada in the first half of this year, 
123,500 tons were coke-made. The remaining 9430 tons 
were charcoal-made. 





Our Coat ABROAD.—The exports of coal from the 
United Kingdom in July were 4,177,934 tons, as compared 
with 3,966,277 tons in July, 1902, and 3,940,073 tons in 
July, 1901. These totals were increased to 4,341,998 
tons, 4,132,743 tons, and 4,107,422 tons respectively by the 
shipments made of coke and patent fuel. ‘ The following 
were the principal shipments for July in each of the last 
three years :— 


July, 1903. | July, 1902. | July, 1901. 





Country. 
| tons | tons’ | _ tons 
Russia -» ee «| ~- 405,188 | --888,514 | 892,708 
Germany .. a ..| 589,848 573,584. | 592,552 
France of 589,248 | 581,559 
Italy .. os Sa -.. 653,226 617,826 552,182 


| 





The exports of coal from the United Kingdom to the 
United States had not altogether ceased in July; but at 
the same time they were comparatively inconsiderable, 
amounting to 21,108 tons, as compared with 18,550 tons 
and 14,436 tons. Inthe seven months énding July 31, 
this year, coal was exported from the United Kingdom to 
the aggregate extent of 25,902,856 tons, as compared with 
24,015,675 tons in the first seven months of 1902, and 
24,035,052 tons in the first seven months of 1901. These 





totals were increased by the addition of coke and patent 
fuel exports to 26,831,301 tons, 24,998,716 tons, and 
| 25,07 7,619 tons respectively. 
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“‘ ENGINEERING” ILLUSTRATED PATENT 
: REC A 
CompiILED By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each re where none are mentioned, the Specification is not 
illustrated. ‘ 

Where tnoontions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. ; 

Copies of Specifications may be obtained at the Patent O, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the adverti. t of the t of a Complete Specification, 
give notice at the Patent 0, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


13,267. W. P. Burke, Fethard, Ireland. Fusible 
Cut-Outs. [8 Figs.) June 11, 1902.—This invention relates to 
fusible cut-outs of the kind in which the two solid parts of a 
blown fuse are separated by ne, force to prevent formation of 
an arc between them. According thereto, at least one end, and it 
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may be each end, of the fuse wire is attached to a sliding block 
under tension of a spring. A perforated bridge against which the 
middle of the fuse wire bears is preferably provided to determine 
the point of rupture of the fuse. A dominant feature of the in- 
vention appears to be that the springs are included in the circuits 
of the fuses, (Accepted June 17, 1903.) 


13,734. The British Thomson-Houston one 
Limited, London. (W. S. Moody, Schenectady, N.Y., kw 6} 
Transformers. [11 Figs.) June 17, 1902.—This invention 
relates tothe windings of transformers of a type in which each 
transformer comprises a single magnetic circuit, and according 
thereto in order to facilitate winding and for other reasons one 
winding consists ‘‘of sets of coils, the sets being located in dif- 
ferent parts of the core, the coils, similarly distributed on the 
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same part of the core, being connected in series or in multiple 
with each other for different voltages.” A transformer is de- 
scribed which, unlike that described in the specification of 
British Patent No. 29,586, of 1897, has the secondary on each 
“leg” of the transformer divided into more than two parts for 
coupling, in such a way that both legs of the transformer shall be 
equally influenced magnetically by the divided secondary winding, 
each half of which is included in one or the otherside of a three-. 
wire system. (Accepted June 17, 1903.) . , 


21,462. S. H. Walter, London, and J. A. Ewing, 
Cambridge. Hertzian Telegraphy. [7 Figs.) October 
2, 1902.—This invention provides a magnetic receiver for Hertzian 
telegraphy and which operates to give an indication by increase 
of hysteresis when signals are made. The Hertzian oscillations 
are caused to produce “ circular oscillatory magnetism ” in mag- 
netic material subjected to periodic variations of longitudinal mag- 
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netism. The hysteresis detector described in the specification of 
British Patent No. 2308, of 1895, may be adapted for use as the 
chief part of an instrument according to the invention. The mag- 
netic body is preferably a coil of fine insulated steel wire through 
which the Hertzian oscillations pass ; it is immersed in oil in order 
po nea movements may be,‘‘ dead-beat.” Accepted June 17, 


13,945. H. Bremer, Neheim, Germany. Arc Lamps. 
{1 Fig.) June 19, 1902.—The inventor had not until recently ex- 
ew <a with arc-light carbons containing metallic salts and 

urning in an enclosed vessel through which circulation of air 
was as completely as possible prevented, because he had assumed, 
asa result of his experiments with circulation of air partly pre- 
vented, that there would be a deposit of oxide on the ends of the 





carbons prejudicial in quantity and such as would prevent a 
proper and immediate striking of the arc when relighting. Having 
made the experiment recently, however, he fi the reverse 
of what might have been expected to obtain, and that such 
carbons burn better when — enclosed, and under such cir- 
cumstances may carry an inci proportion of metallic salt and 
be caused to burn with a very small current. Preferably both 
positive and negative carbons are impregnated with a large per- 
centage of calcium fluoride. The inventor states that carbons 
containing 25 per cent. of additions and of 12 millimetres dia- 
meter burn well with a 5-ampere current. The invention is 
broadly claimed. An losed Pp (not claimed) for use with 
impregnated carbon pencils is described, and comprises a me- 
tallic condensing chamber above the globe, and into which the 
hot gases from the arc directly ascend and deposit the contained 
volatilised solids that might obscure the glass globe if condensed 


upon it. (Accepted June 17, 1903.) 

8658. H. and H. Loewenstein, Berlin. Trans- 
formers. [3 Figs.) April 16, 1903.—This invention provides 
an apparatus for converting continuous into alternating current, 
and in which the continuous current is interrupted, the discharge 
from the secondary on interruption of the primary circuit being 
of lower potential and longer continuance than is that from a spark 
coil. The coil has a continuous metallic magnetic circuit reduced 
in conductivity at one point in order that sufficient magnetism 
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may be apparent there to enable a break to be worked therefrom, 
thus dispensing with the use of an auxiliary break magnet. A 
coil or transformer illustrated, and which, it is stated, is suited 
for medical use, and is very free from sparking at the break con- 
tacts, has a corner d of a laminated core ¢ cut away and pivoted 
at e to actuate a spring break. The claims are limited to appa- 
ratus in which ‘‘ a cut-off corner of the entirely closed-in core is 
used as interrupter.” (Accepted June 24, 1903.) 

8497. R. Flogenbers, Schoeneberg, Berlin. Dy- 
namos. [4 Figs.) April 14, 1903.—This invention has for object 
to reduce the sparking at the brushes in dynamo machines of the 
continuous-current type when used with alternating current as 
motors. This sparking is greater than in such machines when 
used with continuous current, because of the ‘transformer 
action ” of the varying field upon the armature coils short-circuited 
through the commutator segments at the moment lying under 
the brushes. For the said purpose, according to this invention, 
the commutator segments are separated by insulating segments of 
considerable width, and each commutator brush is divided into 








two halves separated by insulating material, and provided (in 
the conductor mutually connecting the halves) with means for 
generating potential counter to the potential induced by the trans- 
former action of the alternating field upon the armature turns (if 
any) between the said halves. Such counter potential generating 
means may comprise turns upon the field magnet, or upon trans- 
formers whose primaries are energised either by the main current 
or by transformed current from an auxiliary winding.on the field 
magnet. It is stated that the invention reduces sparking in such 
machines when used with alternating currents to the ‘“‘ moderate 
proportions existing in direct-current machines.” (Accepted 


June 24, 1903.) 

13,521. O. Lodge, Birmingham, A. Muirhe Short- 
lands, and E. E. binson, ham. Coherers. 
[4 Figs.] June 14, 1902.—This invention provides a coherer, which, 
unlike others now ee used, has a definite renewable di- 
electric -layer ‘of regulable thickness between the cohering sur- 
faces. The dielectric preferred is oil, and the arrangement 
adopted, which permits of regulation of the thickness of the film 
thereof, comprises a coherer electrode of mercury and another of 








clean metal not subject to amalgamation, the latter being forced 
a certain distance below the surface of the former, so that the 
static pressure of the mercury at the lowest point of the hard 
metal electrode will squeeze out oil enough to leave a film of the 
desired thickness. Means are provided for causing differences in 
the depth of immersion of the hard metal electrode. Means for 
renewing the dielectric separator after coherence may comprise 
a device for withdrawing and reimmersing the hard metal elec- 
trode. In a described arrangement the hard metal electrode f 





1s a wheel rotatable for the popes of renewing the dielectric 
film and having a wiper pad q bearing against it to keep the 
immersion rim clean and free from adhering particles, the means 
for varying immersion depth, and therefore dielectric thickness 
being an adjustable screw — to displace more or less of the 
mercury electrode b. (Accepted June 24, 1908.) 


GUNS AND EXPLOSIVES. 


17,610. Sir W. G. Armstrong, Whi 
Limi and E. W. Lloyd, Elswick, Ne e-upon- 
bal ony unition Carriers. [2 Figs.) August 11, 1902. 
—The object of this invention is to provide means for keeping the 
load in ition in the ammunition carrier until it reaches the 
discharging point where its weight and the movement of the 
carrier may both tend to discharge the load. According thereto 
the carrier is pivoted to two arms carried by pins su} by 
a pair of chains ing over wheels carried by spring brackets at 
the top and bottom of the hoist. The pins project beyond the 
chains, and are fitted with. rollers running in guides, thus pre 
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venting the load from sagging the chain and dropping out of the 
carrier. until it arrives at the of the hoists when the carrier 
turns to discharge the load which then rolls or falls on to a tray. 
The turning movement may be effected by having four pins sup- 
ported by four successive links of the chains, the leading pair of 
pins —- the leading arm, which is thus always in parallel 
with the links between the two leading pins, whilst the other arm 
is pivoted to the last pin. The guides keep the four pins in such 
a position that the load cannot fall from the carrier until the to 
is reached, where, owing to the movement of the chain roun 
the wheel, the front arm is turned and the carrier tilts and releases 
its load. (Accepted June 17, 1903.) 


17,864, A. Blaikley, London, Back-Sight Protector: 
(3 Figs.}] August 14, 1902.—According to this invention there is 
provided for British service and like rifles a back-sight protector in 
one piece and having no hinged part, and which is withdrawdblé 
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from the leaf when raised, and securely held by it in place when 
depressed. For Lee-Metford or Lee-Enfield rifles the protector 
has a tongue (t, Fig. 2) that engages against the spring-retaining 
screw of the sight. (Accepted June 24, 1903.) 


21,699. A. Reichwald, London. (The Krupp C ny, 
Essen, Germany.) Carriers. [5 Figs.] October 6, 
1902.—This invention relates to barrel carriers for ordnance, the 
barrels Of which are provided each with a single vertical trunnion, 
and particularly to those carriers which have a fork embracing the 
gun and having external horizontal trunnions, the object being to 
enable the portion of the gun that carries the vertical trunnion 
to be directly inserted from above into its normal position in the 
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carrier, and consequently to render it unnecessary to make the 
fork of the carrier wider than is required for the purpose of lateral 
training. According thereto the claw of the carrier which 
interlocks with a claw on the gun is made detachable from the 
carrier. That part of the carrier situated next the breech of the 
gun may receive a claw-body carrying the.claw which interlocks 
with the claw of the gun and is adapted to be thrust into the carrier 
by means of under-cut ribs. The claw-body has a récess which 
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divides it vertically, and serves for the reception of the nut of 
the traversing gear. The spindle of the traversing gear engages 
with the thread of the nut, and is supported in two bearings, one 
on each side of the carrier, and passing through holes in the 
carrier and in the body with a certain amount of clearance, so 
that the claw-body, together with the nut, are securely held in 
place by the traversing spindle. (Accepted June 17, 1903.) 


MILLING AND SEPARATING MACHINERY. 


16,346. J. G. Barford and J. E. 8. Perkins, Peter- 
h. Grin Mills. (2 Figs.) July 23, 1902.—This 
invention relates to the grooved discs of hard iron used in agricul- 
tural nding-mills. In order to produce a disc having both 
grooved surfaces chilled hard without the use of metal moulds, 
according to this invention there is placed within the said mould 
an annulus of iron sup) in such manner that it becomes 
embedded in the middle of the metal of the grinding disc, which, 
when cast around it, is effectually chilled thereby. (Accepted 
June 17, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,822. C. J. and J. W. Hornsby, Grantham. 
ion es. (2 Figs.) July 29, 1902.—This invention 

relates to explosion motor traction engines, and according thereto 
in order that ‘“‘the increase of the width between the horn-plates 
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or of the length of the frame need not be increased,”a pair of 
cylinders are used, so placed that their piston connecting-rods may 
be coupled to a crank common to them both. The cylinders may 
be side by side or one above the other, (Accepted June 17, 1903.) 

3626. F. De Mare, Brussels. losion Motor 
Combustible. February 16, 1903. (Convention date, August 
11, 1902.)—In place of benzine for mixing with alcohol for use in 
explosion motors the inventor uses nitro-benzine. He states that 
light nitro-benzine should be used, and that the proportion 
thereof in the mixture may be as high as 30 per cent. Tbe nitro- 
benzine “furnishes the oxygen necessary for its partial combus- 
tion.” Awylic alcohol for admixture is preferred to either 
ethylic or methylic alcohol, on account of its greater heating 
power. (Accepted June 17, 1903.) 

17,438. F. H. Smith, Datchet. losion Engines. 
(2 Figs.) August 8, 1902.—This invention relates to that class of 
explosion engine in which there is a supplementary piston e be- 
hind the main piston, the two pistons moving together during the 
out-stroke, but the supplementary piston returning before the 
main piston, sweeping out before it the products of combustion, 
whiist the new charge is supplied between the two pistons, there 
being a non-return valve in the supplementary piston through 
which the charge is forced into the inner end of the cylinder on 
the return of the main piston. According thereto there is pro- 
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vided a closed crank chamber into which the explosive mixture is 
drawn through a non-return valve i by the inward movement of 
the main piston, and in which it is partially compressed by its 
outward movement. In the main piston there is also a non-return 
valve, through which the charge passes when the pressure in 
the cylinder is reduced by opening the exhaust, so that the charge 
forces the supplementary piston e to the end of the cylinder and 
causes it to sweep out the ucts of combustion as above de- 
scribed. The main piston then comes back and forces the charge 
through the valve in the supplementary piston and com it 
into the inner end of the cylinder. (Accepted June 24, 1903.) 


and in order to minimise the effects of vibration upon the flame 
mantles, incandescence gas lamps are supported by tubular-coiled 
metal springs in tension, so portioned in reference to the 
weight carried as to have the desired effect, The tubular-coiled 





springs may carry gas to the lamp. The lamp may be suspended 
from the springs. ‘The springs may be applied to the burner only, 
or, as in a described lantern for station yards and such-like use, 
may be applied to the lantern as a whole. (Accepted June 17, 
1903.) 


MINING, METALLURGY AND METAL- 
WORKING. 


9398. F. Anschutz, Neunkirchen, G . Ex- 
pice eee. Cleaner. [1 Fig.) April 25, 1903.—This 
nvention provides a tool for cleaning out the explosion chambers 
at the bottoms of bore-holes in a working face and comprises a 
pivoted spoon at the end of a rod having at its outer end a handle 








for rotating it, anda ring attached to a wire reer J through a 
cavity in the rod and coupled to the spoon, so that when the ring 
is pulled the spoon will be made to swivel and stand out from the 
rod at an angle that will permit it to be used to scrape up dirt at 
the lowest part of the chamber. (Accepted June 24, 1903.) 


13,614. G. A. Dick, London. Treating Galvaniser’s 
Dross. [6 Figs.) June 16, 1902.—This invention provides means 
for separating from galvaniser’s dross particles of iron uncombined 
with zinc. The dross is heated to a temperature higher than that 
at which it was formed, and is filtered, or passed through a mag- 
netic separator, or ye to both these processes of separa- 
tion. A convenient filter, which must, of course, when in use, 
be kept highly heated, is made from a nest of two crucibles with 


Fig. 2. 





interposed filtering material between them, the outer crucible 
having a lip for discharging filtered dross. A magnetic separator 
described comprises a rotatable copper cylinder, over one side of 
which the dross is poured, and within which on the pouring side are 
electro-magnets that hold any scraps of iron that may have been 
in the dross against the disc, until they are out of the molten 
stream and can be removed from the rotating copper cylinder by 
a stationary scraper. (Accepted June 17, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
15,431. The Hon. C. A. Parsons, Lye bee 


e. (C. E. L. Brown, Baden, Switzerland.) Regulating 
8 Sonaues. {1 Fig.] July 10, 1902.—In a steam- 
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driven dynamo set, and in order that, with increase of load, drop 
of potential may be prevented, the inventors expend energy con- 





16,702. W. T. Sugg, London. Incandescent Gas 
Lamps. [1 Fig.) July 28, 1902.—According to this invention, 


tinuously in a resistance when the dynamo is working at less 


than full load, and cut this resistance out, proportionally, as load 
increases (thus increasing field magnetism and compensatin 

armature conductor losses, ‘as in compound - wound machines 
by means of a motive cylinder with spring-pressed piston or the 
like in communication with the motive fluid passages of the 
engine at some point where re increases approximately pro- 
portionally to load. The invention is ap; licable to alternating. 
current tely-excited dynamo-electric a) tus, and offers 
in connection therewith some of the advan obtainable by 
compound-winding continuous-current apparatus. The invention 
is illustrated in connection with continuous-current apparatus, 
and the inventors say :—‘‘ This invention consists in employing 
the variation of steam pressure with load in a steam motor 
driving an electric generator to effect regulation of the generator 
as regards output.” They also explain at length the ‘important 
advantage which follows from automatically increasing the field- 
bi excitation as the load increases.” (Accepted June 17 


381. A. McWilliams, Mickleover, Derby. Liquid 
Feed Device. (2 Figs.) January 7, p< Uiveltion 
provides means for passing anti-incrustating fluid into a boiler 
while under full steam pressure. One arrangement, adapted for 
intermittent feed or for sight feed, comprises a liquid-containing 
vessel j with a feeding orifice placed independently of, but in con. 
nection with, the boiler feed pipe, and with a sight feed whose 
delivery pipe forward to a point on the boiler above the 
feed-valve, a three-way cock 0, regulating cocks, a back-pressure 
valve t, and air and drainage cocks on the liquid-containing 














vessel. When feeding continuously, the cock 0 is closed against 
downward feed of fluid, and the regulating cocks and air-cock are 
open. For intermittent feed the regulating cock between the 
liquid-containing vessel and the sight-feed is closed, as is also the 
cock oand the valve s and another cock or valve on the feed-pipe 
and not shown in the drawing, the vessel being then filled with 
liquid, after which the feeding orifice is tightly closed, and the 
cock 0 opened to allow liquid to descend and to pass into the 
boiler with the feed-water on opening the feed-valve s. (Accepted 
June 24, 1903.) 


MISCELLANEOUS. 
15,153. P. Lauer, Nancy, France. Heat Inter- 
changer. [1 Fig.] July 7, 1902.—In this specification is claimed 


a regenerator whose “‘ distinguishing feature ” is that ‘‘ hot gases 
are caused to pass through a chamber which is traversed by pipes 


f 






















Wi 


Z. 





SSSSSSSSSASSSSSSSSSS SSSI 


through which air is driven.” The claim is restricted in applica- 
tion to when such an “ improved enerator” is employed for 
‘* utilising the heat of escaping from lime and cement kilns, 
1008)” purpose of heating the injected air. (Accepted June 17, 


18,456. G. Nottingham. Spring Attach- 
ments, [4 wigs.) A 22, 1902.—In order to avoid bending 
up the ends of lengths cut off coiled springs in order to provide 
means for attachment, according to this invention there are pro- 
vided such means of a kind that do not weaken the spring and are 
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easily applied. The devices comprise hooks-and-eyes poring either 
internally or externally screw-threaded base-blocks that take in to 
or on to the coils of the ng. The hooks-and-eyes and their 
threaded bases are preferably cast, and if for internal attachment 
need not be continuous in the thread, the bases having longitu 

dinal slots along them. (Accepted June 17, 1903.) 
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ELECTRIC PASSENGER AND GOODS LIFTS. 
CONSTRUCTED BY MESSRS. A. W. PENROSE AND 00., ENGINEERS, LONDON. 


(For Description, see Page 280.) 
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ENTROPY, OR THERMODYNAMICS | matical symbols without having an underlying 


FROM AN ENGINEER’S STANDPOINT | physical idea, a physical interpretation has been 


By J. SwInBuRneE. 
ORIGIN OF WIDESPREAD ERRorR. 


forced on to the inaccurate definition, and entropy 
has been defined as ‘‘heat-weight,” or as the 
quantity factor of heat-energy, as if temperature 


Ir may be as well to begin by stating that I have no | corresponded with head or difference of level, and 
peculiar theories as regards entropy, and that I am | entropy with weight of water in hydraulics, so that 
merely trying to explain, in as lucid a way as I can, | the product of the two, in the case of constant 
the underlying principle, using the term asit is em-|level or temperature, gives energy or heat. 


ployed in the thermodynamics of reversible and | Similarly, the entropy temperature q 
The discussion of entropy | always called a ‘‘ heat” diagram, whereas its area 


irreversible changes. 


is nearly 


involves writing a sort of introduction to thermo-/|is not proportional to any particular quantity of 


dynamics, so it may be worth while to do so from | 


an engineer’s point of view. The treatment of the 
subject may thus be somewhat novel, but novelty 
1s not important; the real aim is to make the 
theory clear. 

Books on thermodynamics do not usually give 
any idea of any sort of physical meaning of en- 
tropy, and only define it so that its magnitude can 
be calculated. Many otherwise scientific men, in- 
cluding a few engineers, have, unfortunately, 
got hold of an inaccurate definition of entropy, 
derived from books which treat exclusively, or 
almost exclusively, of reversible processes ; and 


as no properly constituted engineer can use mathe- | 





existing heat. 

In spite of the inaccuracies of thought and state- 
ment that are, unfortunately, very common, the 
6 diagram is of the utmost value to steam and 
gas engineers, and my object is to try to get 
clearer ideas as to the real meaning of the diagram. 
Neither is the 6 @ diagram as commonly used 
seriously wrong. Most writers, after defining 
entropy. incorrectly, unconsciously depart from 
their definitions in dealing with the @ ¢ diagram, 
so that the two errors approximately cancel out. 
There is, however, still an error in the ordinary 
treatment of this diagram. But perhaps the chief 


evil is the confusion of: mind into which readers | 

















Fie. 2. 
are led by inaccuracy and inconsistency on the part 
of writers on the steam-engine. 


PERSONAL, 


As a young man I tried to read thermodynamics, 
but I always came up against entropy as a brick 
wall that stopped my further ‘progress. I found 
the ordinary mathematical explanation, of course, 
but no sort of physical idea underlying it. No 
author seemed even to try to give any physical 
idea. Having in those days great respect for text- 
books, I concluded that the physical meaning must 
be so obvious that it needs no explanation, and 
that’ I was especially stupid on that particular 
subject. (Everyone who studies by himself knows 
he is particularly stupid in certain directions, and 
is constantly realising new limitations.) ‘ After a 
few years I would tackle the subject again, and 
always I was brought up dead by the idea of 
entropy. I asked people, but I never met any 
engineer who knew, and I met one who admitted 
he did not know. Not only could I get no physical 
idea of entropy, but the definition of entropy, and 
the statements about it, did not make sense as soon 
as one tried to understand irreversible changes. 
Later on, instead of making the common mistake 
that elementary books are easy to understand, I 
got into the study of irreversible thermodynamics 
by the road of physical chemistry, and found that 
my previous troubles were due to inaccurate’ 
definitions and faulty analogies on the part~of 
writers who had an incomplete grasp of thermo- 
dynamics. Having once got accurate and consis- 
tent definitions, it is not so difficult to get some 
sort of physical idea of entropy. I hope I may 
be pardoned these personal ‘reminiscences ; they 
are to show that when I write to correct errors 
in text-books and papers on engineering, written 
by able men, I do not do so in any spirit of supe- 
riority. 

IRREVERSIBLE CHANGES NOT CONSIDERED. 

The source of the whole trouble is the obscurity 
of the mathematical writer, especially when he is 
not of the first rank. The early books on thermo- 
dynamics, and most of the treatises specially on 
thermodynamics of the present day, are so anxious. 
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to prove the second law with the help of the ideal 
reversible cycle, and to explain Kelvin’s absolute 
thermometer scale, that they discuss reversible 
changes almost exclusively, and either neglect 
irreversible changes, or treat only one case—that of 
conduction of heat, and that in a meagre way—so 
that the reader gets quite a wrong notion of the 
subject. Worse than this, the writer on thermo- 
dynamics makes statements which are true of rever- 
sible but untrue of irreversible changes, as if they 
were quite general. The reader who is already 
acquainted with his subject can mentally insert 
‘‘in the ideal case of reversibility only,” every 
here and there, when he studies thermodynamics ; 
but that there is great confusion on the subject, 
especially of entropy, is almost entirely the fault 
of the mathematical writer on thermodynamics. 
He makes general statements which would only 
be true in an ideal and impossible case, and makes 
no attempt to give any physical ideas of the quan- 
tities his symbols represent. To an address to 
the Institution of Electrical Engineers I added a 
footnote calling attention to the fact that most en- 
gineering and physical, as opposed to thermo- 
ynamical, writers use a definition of entropy 
that is numerically accurate in the hypothetical 
case of reversibility only, and is, in fact, always 
wrong. I thought merely calling attention to the 
error and its source would correct it at once, but 
instead of that it led to an extraordinary cor- 
respondence, which astonished me beyond mea- 
sure by showing that many able men have the 
most confused notions on the subject. I wrote an 
article on entropy in the Electrical Review of 
January 9, 1903, attempting to give a general ex- 
planation so as to cover chemistry as well as physics 
and engineering ; but the article was written under 
pressure, and was therefore short, so perhaps it 
may do no harm to write more fully, dealing with 
the subject from an engineer’s point of view, and 
discussing the meaning of the 9¢ diagram. In this 
way but little of the same ground is covered, and it 
is always well to approach a subject from two dif- 
ferent points of view. 


Work, Heat, anp WASTE. 


First as to entropy. Energy is indestructible ; 
but it exists in many forms, such as potential, 
kinetic, electric, magnetic energy on one hand, and 
heat onthe other. All of these, except heat, are 
interchangeable, with a slight change into heat, 
which can be diminished, in fact, till very small, 
and in idea to nothing. All can be changed into 
heat; but heat can only be partly changed 
into the other forms. For want of a better word, 
and for simplicity, as ‘‘ energy” includes heat, we 
may call the high-grade energy, such as potential, 
kinetic, electric, magnetic, &c., ‘‘ work,” and low- 
grade ‘‘heat.” We need not concern ourselves 
with such things as energy of radiation or chemical 
energy here. It is the aim of the engineer, when 
dealing with steam, gas, oil, or compressing engines, 
to avoid converting or degrading energy into heat. 
The term ‘‘ dissipation of energy ” is generally used 
to denote degradation of work into heat. As Ber- 
trand points out, the energy is not dissipated, as it 
is not annihilated—it is degraded, and we may 
therefore adopt his word, though dissipated does 
not really mean annihilated. When work is con- 
verted into heat, it may be called ‘‘ degraded” ; but 
generally some of the heat can be elevated back 
into work if the rest is given out at a lower 
temperature. The portion of the heat that must at 
least be finally given out as heat at the lowest avail- 
able temperature is of no use: it is waste. I will 
therefore call the part of the heat that is eventually 
and unavoidably produced or left at the lowest 
available temperature the ‘‘ waste.” 

The idea of degradation of energy—that is, con- 
version of work into heat—is quite familiar and 
clear. Thus all movement against friction means 
degradation. But there may be a change during 
which no work is actually converted into heat, but 
which cannot be unmade, so as to bring the ‘‘ work- 
ing substance” back to its original state without 
involving degradation. Such a change thus ‘lets 
us in” for some degradation at some future date, 
so that the degradation is, as it were, a liability 
incurred, which must be eventually liquidated. 


Wauat Entropy 1s Nor anp wuar rt Is. 
In order to get a clear idea as to what entropy is, 
it-is best to begin by stating clearly what it is not. 
It isnotany form of energy, nora quantity of the di- 





mensions of energy.* It is not heat-weight. It is not 


equal to S dH/6, as in fact it is essentially greater. 
It is not heat taken in by the substance divided by 
the absolute temperature ; it is always greater. 
It is not a factor of heat. It is not, in fact, a 
function of the heat taken in by the substance. 
The temperature-entropy diagram is not a heat 
diagram at all. Its area does not represent the 
heat of the substance, nor the heat taken in by the 
substance — it is necessarily greater — nor the 
energy of the substance, nor the energy taken 
in by the substance. The statements here con- 
tradicted, with others equally misleading, are 
continually made, not in treatises on thermody- 
namics, but in books on mathematical physics, and 
treatises on the steam-engine. If anyone who 
has not a clear idea of entropy will first banish 
all preconceived notions as to heat-weight, heat 
diagrams, or heat divided by temperature, and 
will think of entropy as the measure of waste 
actually effected, or inevitably to be effected sub- 
sequently, he will have a clear idea. Entropy may 
be defined thus: Increase of entropy is a quan- 
tity which, when multiplied by the lowest avail- 
abie temperature, gives the incurred waste. In 
other words, the increase of entropy multiplied 
by the lowest temperature available . gives the 
energy that either has been already irrevocably 
degraded into heat during the change in ques- 
tion, or must, at least, be degraded into heat 
in bringing the working substance back to the 
standard state. The last part of this definition 
must not be omitted. The entropy of a body may 
increase while the entropy of another body that 
gives it heat decreases equally. In this case there 
is no increase of entropy of the whole system and 
no new incurred waste. By increase of entropy 
above is meant the increase of entropy as a whole 
in any isolated system, or region, which has no 
exchange of energy with anything outside it during 
the increase of entropy. When the increase of 
entropy of one body is exactly balanced by the 
corresponding decrease in another, the increase of 
entropy of the body is called ‘‘ compensated,” 
and there is no real increase of entropy and no 
further incurred waste beyond that due to the 
original production of the entropy. At first sight 
anyone may say, ‘‘if the object is to measure the 
work irrevocably wasted as heat, why should we 
not have a quantity of the same dimensions as 
energy, which would give us the work or heat right 
off, instead of a quantity like entropy, which is 
not energy, and has to be multiplied by a tempera- 
ture to give the energy wasted?” The answer is, 
that the practical value of heat depends on the 
temperature, so that unless the lowest available 
temperature is known, the energy that at least must 
be left to waste as heat is not known. Suppose by 
some process, say, 10,000 units of heat were pro- 
duced at, say, 1000 deg. absolute temperature ; 
it does not in the least follow that 10,000 units 
of work are wasted as heat, for 1000 deg. may 
not be the lowest available temperature. Sup- 
pose 500 deg. is, then, as will be shown directly, 
half this heat can theoretically be converted back 
again into work, and 10 x 590 = 5000 units of 
work are really irrevocably degraded into heat 
or wasted.- Again, if 250 deg. is the lowest avail- 
able temperature, three-quarters of the 10,000 
units can, theoretically, be got back into work, 
10 x 250 being wasted. It is clear, therefore, that 
the total quantity of work wasted cannot be deter- 
mined unless we know the lowest temperature avail- 
able. What we can know, however, is the increase 
of entropy, a quantity which, when multiplied by 
the lowest available temperature, gives the work 
wasted. In this case we might call the entropy 10. 

Suppose by some other process a change took 
place without the actual degradation of work into 
heat, but of such a nature that to get the substance, 
for instance, some wire-drawn steam, back into its 
original state, 10,000 British thermal units would 
eventually have to be converted into heat ; if this 
heat is given out into a body at a temperature of 
1000 deg., and 500 deg. is available as a lowest 
temperature, half can again be theoretically saved, 
and so on. In this case, however, the increase of 
entropy takes place when the steam is wire-drawn ; 
its growth is not delayed until the heat is actually 
produced. 





* The misapplication of the term ‘‘ entropy” by Max- 
well and others, with no confusion of idea or inaccuracy 
of thought, has been corrected long ago, and may be dis- 





As will be more fully explained directly, we can 
only discuss increase of entropy, or decrease of 
entropy of a body. We cannot evaluate the whole 
entropy of a body. The entropy of a body is 
therefore measured by comparison with a standard 
state. For instance, if water at 9 32 deg. Fahr. is 
taken as a standard or zero for water and steam, 
the entropy of steam is really the difference be- 
tween its entropy and that of the same weight of 
water at 32 deg. Fahr. 


Taree Kinps or Perretuat Motion. 


We can certainly take it as a fundamental prin- 
ciple that perpetual motion is impossible. The 
original idea of perpetual motion was a mechanism 
that never stopped. It was not necessarily a 
mechanism that created energy, or gave out energy. 
We may alsotake it that energy is conserved, or in- 
variable in quantity. The idea of perpetual motion 
that involves creation of energy thus contradicts 
the law of conservation of energy; but a friction- 
less mechanism, which would run for ever, is merely 
unrealisable. It is not an absurdity : it is a theo- 
retical abstraction. . Every mechanism has friction. 
But imagine a mechanism in a case through which 
no energy passes, so that the energy inside the case 
is constant. Once started, the friction would con- 
vert work into heat ; but if the mechanism could 
convert the heat so produced completely into work 
again, there would be no contradiction of the law 
of conservation of energy, as the energy is constant. 
There would be no stoppage by friction, as all the 
work converted into heat would be converted into 
work again, as kinetic energy of motion. We 
would thus have a form of perpetual motion, not 
involving frictionless mechanism, and not involving 
creation of energy. Does this form of perpetual 
motion rank with the creation of energy form, in 
which the mechanism gives out work and creates 
energy ; or is it a theoretical abstraction, which 
cannot be realised only because of the imperfection 
of our workmanship, like the frictionless mechanism ? 
The answer is that it is not a mere theoretical ab- 
straction, but an absurdity of the same order as 
the energy -creating form of perpetual motion. 
It has - been called ‘‘ perpetual motion of the 
second class.” It is perpetual motion which does 
not involve creation of energy, but involves the 
opposite or complete undoing of the degradation of 
energy. The friction degrades work into heat. 
Some of the heat might be converted back into 
work if the rest is given out at a still lower tem- 
perature ; but to make this mechanism work con- 
tinuously in spite of its friction, all the heat would 
have to be converted back into work. 

The waste may be defined as the residual heat, 
of which none can be elevated back into work ; 
that is to say, it is the heat that must still remain 
at the lowest available temperature. Perpetual 
motion of a mechanism with friction would involve 
the whole of the heat produced by friction being 
elevated back into work. It would thus involve the 
reduction or diminution of waste once incurred. 
This abundant experience shows it to be an absur- 
dity of the same order as the creation of energy. 
We may then say :— 

Energy is conservative or constant in quantity in 
the universe, or in any part of it which neither 
takes in or gives out energy. This is the first law 
of thermodynamics, as it involves the equivalence 
of heat and work. 

Waste, once incurred, cannot be diminished in 
the universe, or in any part of it, which neither 
takes in nor gives out energy. This is the second 
law of thermodynamics. 

As every change in existence either involves 
some friction or some analogous cause of waste, 
every change or process causes some increase of 
waste. A change or process which has no friction, 
and nothing analogous to friction, is an ideal 
abstraction only, not an absurdity, like the creation 
of energy, but a useful hypothetical case which can 
be approximately realised. A frictionless mechanism 
is the simplest example. 

The notion of degradation and of waste is here 
introduced, not as being convenient for practical 
use, but as a good way of getting at the significance 
of entropy. The difficulty with waste is that you 
cannot give it a value unless you know the lowest 
available temperature. 


REVERSIBLE CYCLE. 
It is shown in text-books that if an imaginary 
thermodynamic engine, with a perfect gas as 
working substance, working a Carnot cycle without 
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friction or other cause of waste, takes in heat H, 
from a reservoir or body so large that it can give 
up this heat without fall of temperature, at tem- 
perature @, measured with a perfect gas thermo- 
meter, and gives out heat H, to another reservoir 
at 0., the engine returning to its original condition, 
so that it has performed a cycle, a certain proportion 
of the heat H, will be elevated into work, and the 
rest must be rejected as H, at the lower temperature 
“6,, a8 the engine has, by hypothesis, returned to its 
original state. It is also shown that ae } at 
any rate in this case. x ‘ 

It must be noticed that H here is not the increase 
of heat of the gas ; ‘it is the decrease of heat of the 
reservoir; or, to put it more generally, it is the heat 
that comes into the gas from the outside. This 
heat may be converted into work at once, so that 
the heat of the gas is not increased. Again, the 
heat of the gas may be varied without any heat 
passing in or out through its case or envelope ; 
for instance, by adiabatic compression or expan- 
sion. 

¢ is here the temperature of the envelope the 
heat H passes through. In reversible changes like 
this the reservoir and gas are at the same tempe- 
rature, and so is the envelope, so @ is the tempera- 
ture of all three. But if the temperature of the 
working substance and the body that supplies 
heat H are not uniform, 6 denotes the temperature 
of the surface of the working substance through 
which the heat passes.. This is important, and 
laxity of statement in books on thermodynamics 
has given rise to much confusion in this connection. 
When @ is mentioned hereafter as the temperature 
of the body, the body and envelope are at the same 
temperature. 

The machine in the ideal cycle with perfect gas, 
starting from A, in the pv diagram, Fig. 1, where 
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as F G H J 


the gas is at temperature 9, and pressure and 
- volume p, v, takes in heat H,, while it slowly ex- 
pands still at temperature 6,., When it has ex- 
panded to B, ‘it has thus taken in heat H,, 
and converted it all into external work. The gas 
has expanded at constant temperature, and Joule’s 
experiment showed that a real gas needs practically 
no heat to expand it; a perfect gas is supposed to 
absorb no heat in expansion. From B to C the 
gas expands without taking in any heat, and as it 
does external work its temperature falls to 6). From 
C to D it is compressed, giving out heat H, at tem- 
perature 6,, and D is chosen so that from it the gas 
is compressed without giving out any heat until it 
arrives at A. As the gas has the same internal 
energy, U,, at A and B, and the same, U,, at C and 
D, as it merely changes volume, but not temperature, 
from A to B and C to D, the difference between 
the internal energy of A B and C D is the same, 
whether the change is by the path BC or 
A D. The work done by the gas from B to C 
is therefore equal to that from A to D. Suppose, 
therefore, that when the gas has reached B at tem- 
perature @,, instead of cooling it by letting it give 
out its energy as work, we cool it by abstracting 
heat, without expanding it; it will then fall to K 
(Fig. 2), as the internal heat energy of a perfect gas 
varies directly as the temperature. (To make this 
quite accurate I have assumed a perfect gas thermo- 
meter, whose readings differ very slightly from a 
mercury instrument.) The height of E will be to 
that of B as @, is to 6;. Now compress the gas to 
F, giving out heat H, ; then give back exactly the 
heat that was abstracted from B to E, and 
the temperature rises to 6, at A again. It 
is clear that the height of F is to that of A 
also as @, is to 6, and that is true of any pressure 
lines we may draw. Any vertical slice I J K L of 
the area A B G H is therefore cut by the curve 
F E, so that the relation of the whole to the lower 
part is @,/0., and the ratio of the area A BG H or 
H, to F EG H, or H, is as 6,/0,, and that of A B 
EF the balance of external work wto ABGH 
or H, is (6, - 65) 6,, Carnot’s ratio. As A BGH 





is equal to the work done on expansion, and there- 
fore to H,, and E F HG to the work put in on 
compression, given out as H,, A B E F is.equal to 
the balance of external work done, or to the heat, 
H, — H,, converted into work. The output of the 
engine cycle is thus, where wis the balance of work 
done :— 

w = Hy — Hy= Hy 1%, 
and the efficiency ; 


w 6; ~ 05 
| euaae 
and 
By: 8 
Hy = 05 


The proof is not conclusive as it stands, because 
though the heat given out by the gas from B to E 
is the same as that taken in from F to A, it might 
be said that the temperatures vary ; that the heat 
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might not be taken in and given out at the same 
temperature. The lines EB, F A can be divided 
into a number of equal corresponding parts, each 
part of EB having a corresponding part of F A. 
Each pair of parts then represents a corresponding 
step in temperature due to the same increase or 
decrease of heat. A perfect gas thermometer may 
be made which reads in pressure of gas at constant 
volume. If the gas in the cylinder is so used, the 
lines F A and G B would be divided up into 6 equal 
parts, and F A would have 6, — 6, equal parts, and 
so would EB. The heat capacity of a perfect gas 
being constant, each of these degrees means the 
same heat taken in at the same temperature. 

The proposition can be proved otherwise. Fig. 3 
shows a double thermodynamic engine, with two 
cylinders arranged back to back. The working 
substance is in the cylinder to theright. First the 
gas G expands, without using the left-hand engine, 
at constant temperature, the piston moving from 
the dotted position A, to B. Then the heat reser- 


of all such machines. The machine will obviously 

work equally well in either direction. If it is re- 

versed, it takes in heat H, at the lower temperature, 

converting it all into work, and it takes in more 

work at 6, giving out H,. Suppose there were any 

other possible kind of thermodynamic ~— which 
—86 


could work with a higher efficiency than + 3 2 and 





suppose it took in H, and gave out more balance of 
work than w, say W, and therefore rejected less heat 
than H3;, say A,; so that Hi-h,=W. Imagine 
these machines coupled together. The new machine 
would drive the old one round backwards, as W > 2, 
and at every turn the hotter reservoir would give 
as much heat to the new engine as the old engine 
gave it. But the cooler reservoir would only get 
h, from the new engine every turn, while the old 
engine would take away H,. The difference between 
W and w might then be devoted to overcoming 
friction, being converted into heat, and given to 
the lower reservoir. We would then have a 
case of second-class perpetual motion—namely, a 
mechanism, with friction, which could be shut up 
in a case, and go on for ever. The second law of 


| thermodynamics, which, in the form I have put it, 


is a denial of the possibility of perpetual motion of 
a machine which has any friction, thus shows that 
the maximum ideal or theoretical efficiency of a 
h . . 6, = 6, 

eat engine is —'—_—*, 

Tn the example given of a thermodynamic machine 
with a higher efficiency working the machine of 


A * oe efliciency backwards, we supposed the balance 


1 
of work per cycle to go into friction. Suppose, 
however, the friction were reduced a little; the pair 
of engines could take all the heat from. the cooler 
and put it into the hotter reservoir. 


Entropy As A Factor or INCURRED WASTE. 


Suppose that we had produced the heat U,* by 
degrading work into heat, say by friction, the heat 
being produced in a body at temperature 9, and 
we want to find the waste incurred. If % is the 
lowest available temperature, and as the thermo- 
dynamic engine is frictionless in its widest sense, so 
that there is no increase of waste incurred by its 
working, the incurred waste is, when the heat U, is 
received by the engine as H,. 

=H, % Hy_ i 
H, = H, ay and G, 0,° 

So that altering the lowest available tempera- 

ture alters the final waste in proportion. So the 


incurred waste corresponding to the wasteful con-. 


version of a given quantity of work into an equiva- 





lent quantity of heat at any given temperature 
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voir R is removed from the cover of the cylinder, 
and the second cylinder S applied. The gas in S is 
then slowly expanded, taking heat from the working 
substance, and also supplying heat of its own. All 
this heat is converted into work. When the 
substance is thus cooled to 6,, the second cylinder is 
removed, and a cold reservoir applied. The piston 
is pushed in from B to A, giving out heat H,. The 
other cylinder is then applied, and the gas G heated 
to its original state by compressing the gas in S to 
its original state. The double engine has then 
taken in heat H,, and given out H, and work w, 
and there is no question about the two interme- 
diate steps. The artist has designed these engines 
without guides or brasses, because hypothesis pre- 
vents there being any friction anyhow. 

We have thus one specimen ideal machine which 
will convert heat from a body at 6, into work, reject- 
ing at a lower temperature 0, with an efficiency of 


6,—92 ; it is now to be shown that this one speci- 


1 
men will give us information as to the possibilities 





varies inversely as the temperature at which the 
heat is formed, and directly as the lowest available 
temperature. But the entropy has been defined as 
a quantity whose increase, when multiplied by the 
lowest available temperature, gives the inevitable 
incurred waste. Therefore, still assuming the 
frictionless thermodynamic engine to be used, the 
entropy is independent of the lowest available 


tem perature— 
as 
6. o= H. 
by definition, : : 
and 
H, _ Hh Hy 


6, 8” e= 0,’ 
where H is the heat taken in, and @ the temperature 
of the envelope through which it passes—in this 
case the same as that of the gas and reservoir. If 
‘* The symbol U is generally used to denote more than 
mere sensible heat, but it includes sensible heat, and it is 
used to denote the increment of heat of the body, while H 
denotes the heat that passes through the envelope. 
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THE T.-S.S. “KAISER WILHELM II.”?; ENGINE-ROOMS AND WORKSHOPS. 


CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN-GESELLSCHAFT “VULCAN,” BREDOW,. STETTIN. 
(For Description, see Page 276.) 
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; ane : : : i . But if we 
therefore, we know the amount of heat U, or| which has, in fact, produced no heat, but is of| formation as to the waste so caused. — ' 

H, produced, and the temperature 6,, we can get ¢, | such a nature that to get the working substance, know the highest temperature 4, at which the _ 
and we need not trouble about the ultimate actual | whatever it may be, back to its original state, | evitable heat can be given out, we get H,/6, = ¢, the 
waste. Similarly, if a change has taken place | work must be degraded into heat, we have no in- | entropy ; and that gives us the incurred waste cor- 
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responding to any lower temperature that may even- 
tually be available. The incurred waste thus varies 
directly as the lowest available temperature, and 
directly as the entropy; and if the lowest tempera- 
ture is fixed, the waste incurred depends simply on 
the entropy. If, therefore, a change of any sort in- 
volved no increase of entropy, it would involve no 
increase of waste. Waste can be diminished by 
obtaining a lower available temperature, but not by 
any other means. If it were possible, we could then 
have perpetual motion of the second class, the de- 
gradation of work by friction being wholly undone by 
the mechanism itself. This leads to a most important 
law ; as in all real changes there is either friction, 
or some analogous source of waste, every change 
whatever involves waste, small though it may be ; 
and as the change does not affect the lowest avail- 
able temperature, there is always an increase of 
entropy. The entropy of the working substance 
may be increased or diminished or remain con- 
stant, but the entropy of the substance and its 
externals increases. The entropy of an isolated 
system — that is to say, a system which as a 
whole neither takes in nor gives out any energy— 
increases with every change. Entropy once created 
is therefore permanent for all time. The en- 
tropy of the universe tends towards a maximum, 
and is always growing towards it. Changes 
take place in Nature in which heat is produced, as 
by friction. Changes take place in which heat dis- 
appears, or is elevated into work, as when a gas ex- 
pands adiabatically doing external work, or when a 
photographer dissolves what he calls hypo in water 
and gets a mild freezing mixture. But in Nature 
no change takes place which does not either produce 
heat, and thus give rise to waste, or incur waste, 
without actually producing the heat there and then. 
Clausius’s general statement that the energy of the 
universe remains constant, and the entropy strives 
towards a maximum, may therefore be paraphrased 
thus :—‘‘The energy of the universe is constant, 
but no change takes place without incurring waste 
of energy.” 

It is the business of the engineer to design his 
machinery to utilise energy to the utmost; and to 
get as little as possible into the waste form of heat 
at low temperatures. If he takes care of his entropy, 
the waste will take care of itself. He should design 
his steam or gas engine so that the original entropy 
of the fuel and oxygen is increased as little as ‘pos- 
sible. He is not responsible for the original 
entropy, but he is for all increase of it; and the 
more he keeps down the increase of entropy, and 
the corresponding incurred waste, the more near 
perfection is his engine. 

The theory of thermodynamics is therefore vitally 
important, and the use of the @ ¢ diagram should be 
to the engineer what the balance-sheet. is to the 
financier. The difference is that the financier can 
make either profit or loss, but the engineer can 
only, and must, make loss : it is his business to keep 
it as small as possible. 


(To be continued.) 





T..S.S. “KAISER WILHELM II.” 
(Continued from page 246.) 

WE publish this week on page 274 views showing 
the general arrangement of the machinery in the 
four watertight compartments, the scale being the 
same as the general arrangement of the boilers pub- 
lished in our two-page plate of August 21, while on 
page 275 there are two nalf-sections through these 
machinery compartments. 

The forward engine-room is 13.7 metres (46 ft.) 
in length, and the aft engine-room 17} metres 
(57 ft. 5 in.). Each engine has within its compart- 
ment all the auxiliary machinery necessary for run- 
ning it, although both engines on the starboard 
shaft and the two on the port shaft are designed to 
work, so far as balancing and turning moments are 
concerned, in harmony wit each other. As to 
the main engines, we shall write fully in our next 
article, so that we shall confine ourselves for the 
moment to a notice of the general arrangement. 
First, we give a general table of dimensions :— 

Revolutions ... Has ae 80 
Diameter of high-pressure 
cylinders 


‘ , at .- 950 mm. (37.40 in.) 
Diameter of first interme- 


diate cylinders « ne, 2.) 
Diameter of second interme- 

diate cylinders : .. 1900 ,, (74.80 ,, ) 
Diameter of low - pressure 

cylinders sis <: es, TU. } 
Stroke ... 1800 ,, (70.86 ,, ) 


Ratios of cylinders... _ ... 141.73 :4': 9 
Maximum cut-off in high- 

‘pressure cylinder ... ae 0.75 
Diameter of crankshaft at 

bearings = .. 530mm. to 635 mm. 


(20.87 in. to 25 in.) 
Diameter of crankpins 635 mm. (25 in.) 
Length of crankshaft bear- 3 
ings ... he ts .. 480mm. (18.90 in.) 
Number of bearings to each 
bed-plate ... ep ee 6 ’ 
Length of connecting-rod ... 3600 mm. (141.72 in.) 
Cooling surface of each con- 
denser axe ee ...1090 sq. m. (11,733 sq. ft.) 
Length of condenser tubes... 3450 mm. (135.83 in.) 
Air- pump _ engine — steam 


eylinder diameter... 350 mm. (13.78 in. 


) 

Ditto, pump cylinder 810 ,, (31.89,, ) 
Stroke of air-pump piston... 530 ,, (20.87 ,, ) 
Bilge pump, diameter ee 6 
a stroke... 300. .,, (1L61,, ) 
Closet pump, diameter m0 ,, it, ) 
x stroke 300. ., (11.61.,, ) 


Each engine has its separate twin air-pump, con- 
denser, and circulating pump, hot feed-tank of 
large capacity, a double set of Weir’s feed-pumps 
and feed-heaters, and also two steam sanitary pumps, 
one harbour pump, one steam fresh-water pump, 
and a bath-room pump, which latter draws its supply 
from the outlet of the condenser, pumping it into 
a bath tank, whence hot-water supply is drawn 
for every part of the ship. There is a sepa- 
rate steam bath pump for the firemen and 
stokers, so that even if the ship is in harbour, a 
supply may be available. Most of these sanitary 
and bilge pumps are placed at the forward end of 
the engine-rooms, as shown in the section, Fig. 58, 
and the plan, Fig. 59. So as to secure as far as 
possible the advantages of duplication, the air- 
pump engines in the port and starboard forward 
engine-room and in the port and starboard aft 
engine-rooms are connected. The main condenser 
circulating pumps and hot-well tanks are also con- 
nected together athwartship, so that in these 
important accessories of the propelling machinery 
we have the same duplication as in the main 
engines themselves. Realising that nothing is 
more conducive to panic, or at least uncomfortable 
sensation, especially at night, as the temporary 
stoppage of the engines, even momentarily, the 
company have insured a quick change-over in the 
event of any of the main or auxiliary machinery 
getting out of gear. 

The feed circulation also includes two feed-filters 
and two evaporators, one in each of the engine- 
rooms. There is a large hot-well tank, having a 
capacity of 3.6 cubic metres (127 cubic feet), whence 
the feed-heater pumps draw the water to the filters, 
and through them to the heater placed above ; the 
feed-pumps then pass it to the boilers. The general 
arrangement of this system is well shown in the 
drawings reproduced. There is also a very power- 
ful steam fire-engine, with three cylinders working 
on three cranks, and having a capacity of 4 tons per 
minute. There is in the aft starboard engine-room 
one auxiliary condenser, having a cooling surface 
of 100 square metres (1076.43 square feet), with one 
separate air and circulating pump. ° 

As will be noted from Fig. 55, there are four 
hand-cranes—one over each engine. These hand- 
cranes_have each two travelling grabs, each grab 
being capable of lifting 5 tons; and as all four 
grabs can be combined for the lifting of any weight 
in one engine-room, they can deal with loads of 
20 tons—sufiicient to raise the high-pressure cylin- 
der, which may require to be lifted for the over- 
hauling of the first intermediate cylinder. The 
high-pressure cylinder, as will be seen, is super- 
imposed on the first intermediate-pressure cylinder, 
working on the same crank. 

It may be added that there are in the ship about 
140 steam cylinders, apart altogether from pump 
and air cylinders, dynamos, refrigerating machinery, 
and other gear; so that it will be readily under- 
stood that a very large amount of overhauling work 
may require to be done. In view of this, and 
especially of the compactness of the engine-repair 
shop on board the ship, we give on page 275 two 
photographic views of this department (Figs. 62 
and 63). For this repair-shop the following selec- 
tion of machines is required :—Lathe; drill for 
holes up to 50 millimetres (1.97 in.); sensitive 
drill for holes up to 10 millimetres (0.39 in.) ; 
shaping machine ; plate shears ; and grindstone. 

In view of the fact that heavy pieces could only 
be moved with difficulty, and that there was no 
space in the repair-shop for large pieces, it was 





useless to select large machines. The rolling and 


| pitching motions of the ship made it necessary to 
| secure all loose parts, such as tools, fixtures, gauges, 
| doors, &c., so that there was no danger of their 
| being thrown about. 

| The lathe has cabinet legs for holding the lathe 
tools and change gears. All drawers are arranged 
so that they cannot be thrown open by the ship’s 
movements. Further, the tools, doors, rests, and 
chucks on lathe have been secured in the best pos- 
sible manner. 

The large drill is fastened to the wall and floor- 
ing, and on both its sides: there are cabinets con- 
taining all the tools. 

The shaping machine, at the right of the door, 
contains in its table some drawers for the shaping 
tools. On the opposite wall is a board holding a 
selection of general tools, such as squares, spring 
calipers, measuring-rods, &c. 

The plate shears, which are in the centre of the 
room, are provided with a small punching apparatus 
for punching holes up to 12 millimetres (0.47 in.). 

The sensitive drill is for drilling small holes up 
to 10 millimetres (0.39 in.) in round and thick 
pieces, for which the punching apparatus would be 
unsuitable. 

Against the hatch-wall there is a work-bench 
with two solid vices, the one being fitted with a 
pair of special jaws for holding gas-pipes. In the 
drawers are the general tools—files, chisels, drifts, 
steel and tin hammers, copper drifts, spring calipers, 
foot-rules, &c. On the bench is a small surface- 
plate, and on the wall sundry taps, tap wrenches, 
tongs, nippers, monkey wrenches, &c. 

A grindstone is provided for sharpening the 
turning and shaping tools and drills. There is also 
a rack for holding the steel bars. The oil-tank 
serves to check the use of lubricating oil. In the 
remotest corner, at the right hand, stands the elec- 
tro-motor driving the main shafting, which imparts 
the motion to the countershaft. 


(To be continued.) 
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Cours dElectricité, Théorique ct Pratique. Par C. 
Sarazin, Agrégé des Sciences a, Docteur en 
Médecine, Professeur 4 l’Ecole Nationale d’Arts et 
Métiers d’Angers, Professeur de Physique 4 l’Ecole de 
Médecine et de Pharmacie. Deuxiéme Edition, Revue 
et Augmentée. 1903. Paris: E. Bernard et Cie., 
Imprimeurs-Editeurs, 29, Quai des Grands Augustins. 
[Price 20 francs. ] 

Tue field covered by electricity in its practical ap- 

plications is now so extensive that text-book writers 

are toa very large degree content to devote their 
attention only to some special branch, treating the 
thgory only so far as is necessary for that branch, 
and then going into the practical side of the sub- 
ject. For many purposes books on such lines as 
these are very useful, provided their treatment of 
the special branch is satisfactory ; but for university 
or college students it is necessary to provide some- 
thing more than this. The lecturer has before him a 
number of men who have not yet specialised, but are 
desirous of obtaining an all-round education in the 
theory and practice of electricity. Different lec- 
turers will take different -ways of ‘satisfying this 
demand, and some of less ‘experience will be glad 
to profit from the experience of their seniors. To 
all such we would cordially recommend a study 

of the volume now before us. It is in reality a 

publication of the lectures given by M. Sarazin to 

his students in the Ecole Nationale d’Arts et 

Métiers d’Angers—that is to say, lectures given to 

men intending to devote themselves to technical 

industries. The book is therefore of a practical 
character, but it is intelligent practice—practice 
based upon sound knowledge of the theoretical 
principles—which is inculcated in these pages. The 
success of the first edition of the work has made it 
necessary for the author to prepare a second, and 
in doing so he has considerably revised and en- 
larged the text. Since the first edition was pub- 
lished, progress has been made in many branches of 
technical electricity, and these improvements have 
all had to be noticed in this edition. Thus, for ex- 
ample, alternate-current working now receives fuller 
treatment. The theoretical portions, although neces- 
sarily mathematical to some extent, will be easily 
mastered by a'l who have acquired a sound know- 
ledge of the rudiments of the infinitesimal calculus. 

The plan which the author has laid down for him- 

self is to develop as completely as possible, con- 

sistent with limitations of time and space, the 
general principles underlying the various types of 
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machine and apparatus which the student will be 
called upon to use, and to pass over without notice 
the details special to each particular type. In this 
we think M. Sarazin has acted very wisely. It is 
too common now to find in text-books practically a 
detailed description of various kinds of machine in 
which more attention is given to the special fea- 
tures of each machine than to the fundamental prin- 
ciples underlying it. The essentials may thereby 
be missed by the student; but if he be shown the 
essentials, he will soon pick up the special features 
when he is called upon to work any particular 
machine. 

The introductory chapter briefly explains the 
units of measurement which have to be so fre- 
quently used in later portions of the volume, and 
puts clearly before the reader the effect of errors in 
measurement, and how they are to be allowed for 
or eliminated. Then comes Part I., devoted to 
electrostatics and containing eight short chapters. 
It has been customary of late for some writers, in 
their expositions of the science of electricity, to 
take current electricity first, leaving electrostatics 
for later treatment; but to our mind the older 
custom appears preferable, not only because 
electrostatics come before current electricity histori- 
cally, but because with a good knowledge of electro- 
statics, the principles of current electricity, especi- 
ally in the light of modern theories, may be more 
casily understood. Even in current electricity the 
modern practice is to teach the student to look to 
the ether stresses rather than to the conductors for 
the origin of the phenomena, and the conception 
of these stresses is much more easily understood 
when first taken in connection with electrostatic 
phenomena. We are therefore glad that M. 
Sarazin has held to the older custom. His treat- 
ment of the subject is excellent, the fundamental 
principles are clearly indicated, special attention 
being given to such matters as the value of the 
potential at a given point, or the energy of a 
charged body at a given potential. The subject of 
atmospheric electricity is treated in a few pages in 
an interesting manner. 

Part II. deals with magnetism in four chapters. 
The general phenomena first receive attention, 
then some of the more complex conceptions relating 
to magnetic induction—such as permeability, 
hysteresis, and coercia force—are briefly explained, 
and then permanent magnets are discussed. The 
last chapter in this part is devoted to terrestrial 
magnetism. 

It will be seen that in these two parts of the volume 
a good deal of ground is covered, but the author 
has endeavoured to reduce the purely theoretical 
work to a minimum, and has therefore compressed 
Parts I. and II. into 58 pages. Only those facts 
and ideas which are of importance in the practical ap- 
plications of electricity have here been emphasised. 
In Part III. we are still involved in theory, but 
practice begins now to appear alongside. This part 
deals with the electric current, and contains ten 
chapters. The reader is introduced to current phe- 
nomena by the experiments of Galvani and Volta ; 
then he passes to contact electricity and then to 
the voltaic cell. The properties of an electric cir- 
cuit are then analysed, and we have chapters on 
Ohm’s Law, the heating and chemical actions of 
currents and circuits in multiple arc. The remain- 
ing chapters deal with batteries—primary and 
secondary—and thermopiles. In view of the exten- 
sive use of storage cells in practice, it is in keeping 
with the spirit of-the book that the chapter on 
accumulators should be much more lengthy than 
the others. The author here discusses very fully 
the theory and practical construction of the accu- 
mulator, and describes several different types 
known on the market. All the — of practical 
importance in the working of cells are shortly dealt 
with—their capacity and output, energy of charge 
and discharge, disposition and maintenance, and so 
on. Ifastudent reads carefully and absorbs all 
the information provided by the author in these 
more elementary portions of the subject comprised 
in Parts I. to III., he will be in a good position to 
take up profitably the more advanced portions of 
the work at which we now arrive. 

Part IV. takes up electromagnetism and electro- 
dynamics, dealing only with the simpler pheno- 
mena. There is a brief experimental and theo- 
retical study of the magnetic field, by which we 
arrive at general expressions for such matters as 
the work done by the displacement of a closed 
circuit in a magnetic field. The action of currents 
upon one another, and the inter-relations of cur- 





rents and magnets are also considered in this part, 
which ends with a chapter on electromagnets. The 
author is thoroughly practical in this chapter. He 
explains the calculation of the induction in an 
electromagnet, and gives tables showing values of 
induction for different coefficients of permeability 
in iron and steel, and for different numbers of 
ampere-turns per centimetre in coils with and with- 
out cores of steel or iron. Magnetic saturation and 
hysteresis effects naturally also call for considera- 
tion in this chapter. 

In the closing paragraph of this final chapter in 
Part IV. the author describes the property pos- 
sessed by a few bodies which is known as ‘‘dia- 
magnetism.” It is somewhat surprising that we 
should be still unable to give a proper explanation 
of this property. Even though we do not know 
exactly what magnetism is, we have some theories, 
such as that of Weber, which fit in with observed 
magnetic phenomena to a large extent ; but these 
theories do not account for diamagnetism. The 
author here says :—‘‘ On explique le phénoméne en 
disant que ce corps est moius magnétique que lair 
lui-méme.. Alors c’est l’air qui prend la direction 
N.S. de préférence a cette autre substance qui est 
chassés dans la position‘rectangulaire.” But this 
cannot be considered a satisfactory explanation. 
An ingenious suggestion, which deserves more notice 
than it seems to have received, was made a few 
years ago by Professor J. 8. Townsend in a paper 
on ‘‘ Magnetisation of Liquids,” published in the 
Philosophical Transactions of the Royal Society 
(1896 or 1897). The ordinary Weber theory sup- 
poses the molecules of a magnetic body to be little 
magnets, which turn in the direction of the lines of 
force when placed in a magnetic field. Suppose we 
have a body with these molecular magnets in rota- 
tion. What will be its conduct when placed in a 
magnetic field? In the course of one revolution 
the N. pole will be driven away from the N. pole 
of the field and attracted to the S. pole; while on 
completing the half revolution and beginning to 
return to its first position, it will be pulled back 
by the S. pole of the field and repelled back from 
the N. pole which it is approaching. Thus during 
one half revolution the N. pole has its speed of 
rotation increased, and during the other half re- 
tarded. Onthe whole, therefore, the N. pole is 
longer on one side of the initial position (taken as 
coinciding with the field lines of force) than 
on the other, and the resultant effect is that the 
molecule, instead of being neutral, as it would be in 
the absence of an external field, acts as a magnet 
whose axis is across the lines of the field. This 
suggestion, made by Professor Townsend, is very 
ingenious, and it has the merit that it is supple- 
mentary, and not antagonistic, to the Weber 
theory. It certainly appears more satisfactory 
than the explanation given in this volume by M. 
Sarazin, and it might with advantage be noticed 
by writers of text-books. 

Part V. of this volume is concerned with induced 
currents. The laws of induction are explained and 
the simple equations for induced electromotive 
force and induced current in a circuit developed. 
Some of the simplest cases of induced currents— 
such as the Faraday disc—are used to illustrate the 
effects and as examples for calculation. After a 
short chapter on the Ruhmkorff coil we have a few 
pages devoted to induction in conducting masses, 
in which the reader is introduced to the all-im- 
portant Foucault currents, and the section closes 
with a short discussion of the electric discharge and 
electric waves. 

Part VI. is one of great practical importance, and 
will be of great assistance to many readers. Its 
subject is electrical measurements, and it provides 
the reader with excellent descriptions of the instru- 
ments used, the principles on which they act, and 
the methods of taking practical measurements with 
them. Many various kinds of galvanometer, volt- 
meter, amperemeter, and wattmeter are illus- 
trated, and the author has taken the trouble to ex- 
plain the practical result obtained by the disposi- 
tion of parts in certain ways. Thus in ampere- 
meters and voltmeters there is a great demand 
for ‘‘open-scale”’ instruments, and several instru- 
ments answer this requirement very satisfactorily. 
In book descriptions, however, authors are usually 
content to explain only the electrical principles, and 
to overlook the means by which this practical ad- 
vantage has been obtained ; but M. Sarazin shows, 
by considering turning-moments, the difference be- 
tween a good and a faulty design in this respect. 
Points like these may seem small, but they are just 


the points which appeal strongly to the practical 
man, and when ex jained in this way a useful pur- 
pose is served. The final chapter in this part is 
devoted to magnetic measurements. 

Parts VII. and VIII. may be considered to- 
gether. The first is concerned with the production 
of continuous currents, the second with that of 
alternating currents for industrial purposes. We 
need not follow the author in his development of 
the theory of this subject beyond saying that his 
treatment is highly satisfactory and easily under- 
stood. In the continuous-current portion, dynamo 
characteristics are considered at some length, and in 
the alternating-current portion the theory and mea- 
surement of polyphase currents is included. Nume- 
rous illustrations are given showing different types of 
generator in accordance with the classification fol- 
lowed in the text. After the various parts of the 
dynamo have been explained, the author discusses 
the different methods of field excitation, then the 
different types of armature, and then the electrical 
properties of the whole machine. Such questions 
as armature reaction in a continuous-current gene- 
rator, and the compounding of alternators, receive 
special attention. 

We have dwelt at some length on these eight 
parts of the book, because the subjects with which 
they deal must be thoroughly understood before 
the reader can be considered qualified for the 
higher posts in the practical applications 
of electricity which are next investigated. Prac- 
tical experience will teach the engineer much 
that is contained in the subsequent portions of this 
volume, and perhaps teach it in a way which makes 
it less likely to be forgotten ; but the earlier por- 
tions must be studied in addition to the practical 
work. We shall therefore only indicate briefly 
the contents of the parts still remaining. 

Part IX. treats of distribution of electricity and 
describes the central stations, the methods of 
coupling up units, the switchboard, the line, and 
the different methods of distribution by direct and 
single and polyphase alternating currents. Part X. 
is devoted to electric lighting, and contains three 
chapters—one on are lamps, one on incandescent 
lamps, and one on lighting installations. These 
chapters are all very practical in character, and 
give the reader an excellent idea of modern prac- 
tice. 

In Part XI. we have a very full discussion of the 
different types of electric motor, as this part is de- 
voted to the transmission of energy by electricity. 
Continuous-current motors are first considered and 
their special features studied. Then alternating- 
current motors—single-phase and polyphase syn- 
chronous motors ; asynchronous induction motors, 
and single-phase asynchronous motors—are dis- 
cussed in turn, and the author then briefly sums 
up the relative advantages of (1) the single phase 
and polyphase, (2) continuous current and poly- 
phase, and (3) two phase and three phase. We 
then consider the transmission and the final distri- 
bution of the electrical power, discussing some of 
the purposes for which it is used, and finally we 
have a chapter on electric traction, which briefly 
discusses the yarious systems now in use. 

Part XII. gives a very good description of the 
theoretical principles and practice of telegraphy, 
giving a brief mention to wireless telegraphy. Part 
XIII. treats of telephony, describing the modern re- 
ceivers and transmitters, and discussing some of the 
problems of the line. Part XIV. deals with the 
application of thermo-electricity to practical pur- ° 
poses, such as heating for domestic cooking, the 
electric furnace, and electric welding. The electric 
furnace is considered in its application to the manu- 
facture of calcium carbide, aluminium, and car- 
borundum. Finally, we have in Part XV. a 
general treatment of the important subject of 
electro-chemistry. The opening chapter’ of this 
part deals with the general theoretical principles 
involved, and we then have a series of short 
chapters, each devoted to a icular kind of 
electro-chemical industry involving different appli- 
cations of these principles. 

It will -be seen from what we have said that in 
this volume M. Sarazin has covered an exceedingly 
wide field. It is quite possible to write whole 
volumes each dealing only with one single branch 
of the subject, and yet each as large as this volume 
is: but.while a person may specialise in one of 
these subjects, he desires, or ought to desire, to 
know something of the other branches; and a book 
like the present volume, covering the whole field 





in a general way and indicating the main principles 
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of each branch, is therefore of considerable value. | 
By themselves the practical portions of this book | 
would be very readable, but taken along with the | 
earlier theoretical portions they are much more | 
valuable. The author has developed the whole 
subject in a systematic manner, and has succeeded 
in. putting the theory and practice of electricity 
before his readers in a very clear and attractive | 
form. The book, in our opinion, is one of great | 
merit, and we congratulate M. Sarazin on the pro- | 
duction of this new edition. 

| 





Statics by Algebraie and Graphic Methods. By Lewis | 
J. JOHNSON, Assistant Professor of Civil Engineering | 
in Harvard University ; Assoc. Member of the Ameri- | 
can Society of Civil Engineers. 1903. New York: | 
John Wiley and Sons ; London: Chapman and Hall, 
Limited. ‘[Price 2 dols. | 

Tue aim of the author throughout this volume is.to 


explain the theoretical principles of statics in such 
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|a way that the student will have no difficulty in 
|applying his knowledge to practical problems in 
/engineering. The book is primarily intended for 
‘students of engineering and architecture, and for 
| this reason the mathematical analysis employed is 
_of the simplest kind. Many writers of text-books 
|on statics have confined their attention entirely to 
/one method of treatment, either purely analytical 
| or purely graphic, and thus the subject is some- 
| times divided into two seemingly distinct branches, 
| called ‘‘analytical statics ” and ‘‘graphic statics.” 
But the present author objects to this division and 
false distinction, as tending to obscure the unity of 
| the subject, and he hastherefore given both methods, 
| placing them alongside each other, so that the stu- 
|dent may see the advantages and disadvantages of 
|each, and may learn to use the one as a check upon 
| the results obtained by the other. This is, in 
our opinion, the proper line to follow, as every 
| student ought to know both the graphical and the 
| analytical method, and the true correlation is best 
realised when both methods are studied together. 
| The author’s treatment of the subject is on the 
whole satisfactory. At times the explanations are 
not as clear as might be desired, and would permit 
|of simplification. The opening chapter is devoted 
' to definitions, but it would, perhaps, have been more 
| interesting for the reader to learn new definitions 
| as the occasion arises, instead of finding a long list 
| of new conceptions placed before him at the outset. 
| This, however, is a question of form rather than of 
| substance. Chapter iii. takes up the parallelogram 
| of forces and its derivatives, and special attention is 
| given to the magnitude polygon and string polygon, 
| which the author uses very extensively in the later 
' pages of the volume. Chapter iv. discusses the con- 
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ditions of equilibrium of a set of forces, and is fol- 
lowed by a short chapter on the scope of pure 
statics, Chapter vi. gives practical instruction in the 
solution of standard problems in statics, and 
chapter vii. closes Part I.—or the theoretical por- 
tion of the subject—by explaining a few general 
matters of importance not included in earlier 


ges. 
": Part II. we have the application of the prin- 
ciples explained in Part I. The problems con- 
sidered are all practical problems in engineering, 
so that the student should appreciate the import- 
ance and value of his study of theory when he sees 
it thus applied to actual engineering practice. 
Centres of gravity are first considered, and subse- 
quently we pass to stresses in framed and non- 
framed structures. With regard to stress, the author 
appears to have fallen into an error in his definition. 
Stress he defines as ‘‘ the tendency to distortion or 
rupture in a body due to the action of the external 
forces. It is a measure of the responsibility of the 
body or of a specified part of the body in service.” 
This appears to us to be more nearly a definition of 
strain. Stress is that which causes a distortion, or 
tendency to distortion—that is, stress is the acting 
force, strain is the resulting deformation, and the 
one is proportional to the other. Ut tensis, sic vis. 

These Harr showing the application of statical 
principles in practice contain much instruction for 
any one who reads them carefully and takes the 
trouble to work out problems and draw dia- 
grams for himself. After dealing with non- 
framed and then with framed structures, the author 
adds a final chapter discussing some of the more 
important cases of structures of a more complicated 
character, as, for example, the case of a structure 
partly framed and me non-framed. We believe 
that these chapters will be appreciated by engincer- 
ing students, who should also have little ditticulty 
in mastering the theoretical principles explained in 
the first part of the volume. 





Astronomy without a Telescope. By E. WALTER MAUNDER, 

ERAS. London: Knowledge Office. [Price 5s. net. ] 
THOSE persons—and they are a large class—who 
take an interest in astronomy, but who consider 
themselves debarred, by the want of instrumental 
equipment, from personal study of the heavens, 
will do well to obtain and carefully read the volume 
now before us. Possessed of a thorough knowledge 
of his subject, and—what is equally important— 
possessed also of a full appreciation of what can, 
and what cannot, be accomplished by an observer 
without instrumental aid, Mr. Maunder forms an 
admirable guide to those who desire to learn the 
lessons which a study of the sky so plainly 
teaches. In a supplementary title to his book, 
Mr. Maunder describes it as ‘‘A Guide to the 
Constellations, and Introduction to the Study of 
the Heavens with the Unassisted Sight,” and 
this ‘sentence really admirably summarises its 
contents. Following an introduction, which de- 
scribes generally the various branches of naked- 
eye astronomy, we find the book divided into 
three sections, entitled respectively ‘‘Constel- 
lation Studies,” ‘‘ Astronomical Exercises with- 
out a gp wall and ‘‘ Astronomical Observations 
without a Telescope,” and each well fulfilling the 
promise of its title. The book forms an excellent 
example of what can be done by a competent 
writer to present scientific facts in an interesting 
and popular form without sacrifice of accuracy, while 
its value as a guide fo the student is increased by 
its illustrations, which comprise star maps and 
numerous diagrams. 
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ELECTRIC PASSENGER AND GOODS LIFTS. 

WE illustrate on page 271 the mechanism fitted to 
their electric lifts by Messrs. A. W. Penrose and Co., 
of 109, Farringdon-road, London. Electric lifts have 
been steadily growing in favour of late years, in spite 
of their higher first cost, since experience has shown 
that the running expenses are considerably less than 
when operated by hydraulic power. This arises from 
the fact that in most, if not all, forms of hydraulic lift 
the power expended per stroke is the same whether 
the lift is fully loaded or almost empty, whilst with 
the electric type the energy taken is nearly propor- 
tional to the actual work done. 

On the other hand, save with the very best designs, 
the electric lift has proved less reliable than its com- 
petitor, and we learn that only the other day one of 
the South African financial magnates was imprisoned 
in his electric lift for over an hour anda half. The 
motors and ring which we illustrate have been 
very carefully designed with a view to ensuring not 
only the absolute safety of the lift and its contents, 
but also reliability in working. The gear shown in 
Fig. 1 represents that used by the makers for their 
passenger lifts. The whole of the working parts are 
entirely inclosed, but the cover of the switch-box is 
shown removed in our engravings so as to render 
visible its contents. In this case the motor is of the 
shunt type, but is at the same time fitted with some 
heavy series coils which increase the torque at start- 
ing, and so enable the lift to be rapidly got under 
way. The shaft of this motor carries on its outer end 
the brake-wheel shown, and between this brake-wheel 
and the armature is a worm gearing with a worm- 
wheel keyed to the same shaft as the lifting rope drum 
shown on the extreme right. The normal position of 
the brake is ‘‘ on,” the necessary pressure being secured 
by the weighted lever shown. The mechanism is 
controlled by a rope passing round the rope wheel 
shown on the left. The shaft on which this wheel is 
mounted carries a cam which, when the wheel is 
rotated to start the lift, raises the brake weight 
through the chain and lever shown, thus leaving the 
armature free to revolve. The motion of this rope- 
wheel shaft is limited in each direction by astop. At 
its inner end this shaft gears by bevel wheels with a 
switch shaft, on which are mounted two switches ; one 
of these is the reversing switch, whilst the other is the 
actual circuit-closer. The arrangement is such that 
the reverse switch is closed in the desired direction 
before the other switch completes the circuit, hence 
the contacts of the reverse switch do not suffer from 
sparking, since they are never opened or closed when 
current is passing. The main switch, however, at 
which the circuit is broken, is provided with a magnetic 
blow-out, which is shown in position in Fig. 3. This 
blow-out effectually prevents arcing. Above the 
switch shaft will be seen an arm pivoted to the 
left of the switch casing, and carrying at its other end 
contact-pieces which can s over the starting re- 
sistance contacts shown to the right of Fig. 3. In its 
present position the current is off ; and the arm is held 
up by the small roller indicated. As the switch shaft is 
turned round, however, this roller passes from under 
the arm, leaving it free to fall by its own weight. 
The dashpot shown, however, causes the rate of fall 
to be slow, so that no matter how abruptly the starting 
switch is flung over, the rate at which the starting 
resistances are cut out is unaltered, thus making it 
practically impossible to burn out the motor armature 
or blow the fuse by too heavy a starting current. 

The lift motor represented in Fig. 2 is used for 








goods lifts, and differs in some particulars from that 
already described. Thus the motor in this case is 
series wound, and the brake-blocks are held ‘‘ on” by 
a spring instead of a weighted lever. An electromagnet, 
through which the armature current passes, is arranged 
to counteract the force of this spring. Thus in starting 
‘‘up” with a heavy load the current is large, and conse- 
quently the electromagnet is able to take off the whole 
of the brake pressure. In starting ‘‘down” with a heav 
load, on the other hand, the current required is small, 
and the brake accordingly remains partially on, thus 
preventing the load getting out of control. The throw- 
ing out of the starting resistances is automatically 
controlled by a dash-pot on the same principle as that 
already described, but the details are worked out in a 
different manner. 








THE LEFEVRE FOUR-CYLINDER HIGH- 
SPEED ENGINE. 

WE illustrate on page 278 an ingenious type of four- 
cylinder steam-engine, which has recently bsen con- 
structed by Messrs. Fryer and Co., engineers, of 
Rouen, France. As shown in Figs. 1 and 2, the engine 
has four single-acting cylinders arranged at right angles 
to each other around a single ce. Three of the 
cylinders are of the same diameter, whilst the fourth, 
which occupies the bottom end of the casting, is double 
the diameter of its fellows. The steam-admission 
arrangements are such that the engine can be worked 
either as a compound, or as a triple-expansion, engine, 
In the latter case boiler steam is admitted into one of 
the small cylinders only ; it then expands into the 
other two small cylinders, and finally into the large 
one. If the power needed is greater than the engine 
can furnish as a triple-expansion engine, a regulator 
—to be explained in detail later on—is moved over to 
a certain fixed position, in which two of the small 
cylinders take steam direct from the boiler, and the 
remaining cylinders take the exhaust from the first 
two. Finally, if still more power is wanted, the 
regulator is moved over to a third position, in which 
all three of the small cylinders are in direct communi- 
cation with the boiler, whilst the fourth cylinder— 
which, it will be remembered, has four times the 
volume of one of the small ones—takes its steam from 
these, so that even in this position of affairs the 
engine still works on the compound system. 

The engine shown has its three small cylinders 
5.3 in. in diameter, and its large cylinder 10.6 in., 
whilst the stroke is 6.3 in. It is designed to run 
at a speed of 675 revolutions per minute. When 
worked non-condensing and supplied with steam at 
200 lb. per square inch, it gives 50 horse-power as a 
triple-expansion engine, 75 horse-power when worked 
as a compound with two high-pressure cylinders, and 
125 horse-power when worked with three high-pressure 
cylinders. 

The type represented in Figs. 1 and 2 is that used 
for stationary work, such as dynamo-driving and the 
like. It is peters with a throttling governor 
driven by bevel gearing from the crankshaft, as indi- 
cated in Figs. 1 and 2. A single eccentric keyed to 
the shaft drives all four valves, which, it will be 
seen, are of the piston type. The regulator by means of 
which the change from triple-expansion working to a 
compound engine with two or three high-pressure 
cylinders is represented in Figs. 4and 5, The valve- 
chest a to the uppermost of the small cylinders 
is always in direct connection with the steam. Its 
exhaust, however, passes by the port a into the regu- 
lator casing (Fig. 5). In this casing it will be seen 
there is a slide-valve, with two recesses on its lower 
face. This slide-valve can be moved along by a rack 
and pinion as shown. The ports ¢c and 6 communicate 
directly with the admission side of the left and right- 
hand horizontal cylinders, so that in the present posi- 
tion of the regulator valve these cylinders take their 
steam from the exhaust of the vertical small cylinder. 
The exhaust of the left-hand horizontal cylinder com- 
municates direct with the admission side of the large 
cylinder steam-chest; that of the right-hand cylinder, 
however, returns to the regulator chamber by the port 
d and thence by the port e to the low-pressure cylinder; 
hence in the condition of affairs represented the engine 
is working on the triple-expansion principle with two 
intermediate cylinders. If, now, the regulator valve 
is moved one space to the right, it will be seen that the 
port c, which leads to the left-hand small cylinder, is 
now open direct to the boiler steam, and, as already 
explained, this cylinder always exhausts direct to the 
large cylinder. The exhaust port a of the small 
vertical cylinder, it will be seen, in its new position 
also communicates with the large cylinder through 
the port e, and with the right-hand horizontal cylinder 
through the port 6 ; the exhaust from the latter, passing 
into the regulator casing by the port «, escapes up the 
exhaust pipe through the port f. 

If, now, the re; tor valve is moved over a second 
step, it will be seen that the port 6 is now also open 
direct to the boiler steam, so that all three of the 
small cylinders then take steam direct from the boiler. 
As before, the left-hand horizontal cylinder exhausts 
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direct to the low-pressure cylinder, whilst the exhaust 
from the other two pass to it up through a and d, 
and down through e, and the engine accordingly works 
as a three-cylinder compound. In Fig. 5 the engine 
fs shown driving a small dynamo, for which it is 
claimed to be specially adapted, being fitted with 
forced lubrication, so that it can run for many hours 
without attention, its governor being capable of con- 
trolling the speed within a range of 14 per cent. above 
or below the mean. 

In Fig. 3 we show a modification of the type brought 
out by Mr. Fryer, especially for use in motor-cars or 
steam-launches. 

The only essential difference between this and the 
fixed type of engine lies in the fact that the eccentric 
which drives the four piston-valves is no longer keyed 
to its shaft, but is loose thereon. On the right hand 
it is provided witha pinion D, which gears with a second 
pinion C carried by an arm which is solidly keyed to 
the crankshaft. This second pinion is mounted on a 
shaft turning loosely in the arm bearing it, and 
fitted at its other end with a second pinion R which 
gears with a spur-wheel A, that can be held stationary 
in any given position by the handle shown to the 
extreme right. This wheel is double the diameter of 
the pinion in gear with it. As a consequence, the 
latter, on being carried round by its arm, rotates at 
twice the eatl of the shaft, the final result being 
that the eccentric is caused to rotate at the same 
speed as the crankshaft, but in an opposite direction. 
By moving the handle, and thereby the gear-wheel 
connected to it, the angular position of this eccentric 
relatively to the crank can be altered at will, and the 
engine speeded up, slowed, stopped, or reversed, The 
engine has no dead point. 








HYDRO-ELECTRIC INSTALLATION AT 
ROSSIE PRIORY, PERTHSHIRE. 

WE give below and on page 279 illustrations of an 
installation of electrical plant for lighting Rossie 
Priory, Perthshire, the private residence of the Right 
Hon. Lord Kinnaird. As will be seen by the illus- 
trations, the generating plant consists of a dynamo 
which is placed between two turbines, and can be 
driven either by one of them or by both together. 

Fig. 1, on this page, is a plan of the grounds where 
the plant is fixed, and shows the relative positions of 
the dynamo and turbines, the pentrough, and the pond 
which supplies the water for the turbines. 

The water is conveyed from the pond to the pen- 





trough by means of a concrete conduit 350 yards in 


about 50 yards away. This pond was used as a storage 
tank for the water, and was carefully formed with 
even sides and bottom, so that the water contained 
therein could be accurately measured. This was done 
in order that the quantity of water used during a 
brake trial could be readily checked, as the makers 
of the turbines did not place absolute confidence in 
measurement by the weir method of gauging the 
quantity of water used. This was done with a view 
to finding out the efficiency of the dynamo. 

Careful brake trials were made with a varying 
number of ports open in the turbines, the particulars 
of which trials are given in the table below :— 


Friction-Brake Test of Rossie Priory Turbines. 
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8 | 50 '|10 3 60x2} 81 500 | 46 | 9.5 6.6 
1 50 10 2 60x34} 140 495 | 81 | 9.5 1L.5 
16 | 50 10 1 60x33 | 174 505 | 98 9.5 14.2 
20 | 50/10 0 | 60x4} | 228 490 | 128 9.5 18.0 
24 | 50/911 , 60x4g |} 260 500 | 147 9.5 21.1 
28 | 50/910 60x5$ | 300 496 | 166 9.5 23.7 
32 | 50; 9 9 | 60x54} 346 498 | 190 9.5 27.2. 
| 








The radius of the brake to the centre of the rope 
was | ft. 6,5; in., and the circumference of the wheel 
9.5 ft. The weights given in the table are net, there 
being no tail pull to be deducted. 

The rim of the brake wheel was kept cool by water 
in the usual way. During the first four tests there was 
no tail pull at all. The trial lasted 24 hours. 

The turbines were constructed by Mr. ,.R. G. Morton, 
Errol Works, Errol, Perthshire, and the dynamo by 
Messrs. D. Bruce Peebles, and Co., Edinburgh. 








FOUR-CYLINDER COMPOUND LOCOMO- 
TIVE FOR THE JURA-SIMPLON RAILWAYS. 

In Figs. 1 and 2 of our two-page plate, and in Figs, 3 
to 5, on pages 282 and 283, we illustrate the new 
four - cylinder compound locomotives built by the 
Société Suisse pour la Construction de Locomotives 
et de Machines, of Winterthur, for the express service 
of the Jura-Simplon Railways. These engines, as will 
be seen, have six coupled wheels and a bogie truck. 

The frame-plates are 1.10 in. in thickness and are 




















length, which is faced perfectly smooth inside with 
cement. The entrance to this conduit is shown in 
Fig. 4, which is from a photograph taken looking 
across the pond. Fig. 5 is a view of the conduit in 
course of construction. 

From the pentrough the water is carried by means of 
riveted steel piping, 200 ft. long and 24 in. in diameter, 
straight down to the turbine-house, as shown in Fig. 2, | 
page 279. Before the steel pipe enters the turbine- | 
house it divides into two branches, as shown in the | 
small plan, Fig. 3. Each of these branches is about | 
18 ft. long and 18 in. in diameter, and leads direct to 
a turbine in the house below. 

The turbines and the dynamoare mounted on rolled 
steel [-beams, 24 ft. long by 8 in. by 5 in., carrying | 
eight cross-rails of cast iron, on to which the turbines an 
dynamoare bolted direct. The dynamo is set between 
the two turbines and coupled direct, the couplings being 
so arranged that both turbines can be run at the same 
time, or, in dry seasons, one of them alone. The total 
head of water is about 65 ft., of which 11 ft. is due 
to suction. The combined power of the turbines is 
about 60 horse-power. Their arrangement is clearly 
shown ‘in Fig. 6.. The turbine-house is built of con- 
crete, with a red-tiled roof. 

The tail water from the turbines runs into a pond 





stayed by the buffer-beam, the low-pressure cylinders, 
the high-pressure cylinder flanges, the intermediate 
support of the boiler and the draw-gear beam. The 
engine is carried on the bogie pivot and on six lami- 
nated springs suspended from the axle-boxes. The 
springs of the first two axles are connected by equalis- 
ing beams. The bogie has double frame-plates, between 
which are fitted the two bearing springs. The pivot- 
plate is suspended from the bogie frame by means of two 
links with double carrying pins, as shown in Fig.3, 
the design allowing a controlled lateral displacement of 
the bogie on the curves, as well as a pivoting action. 
The high-pressure cylinders are outside and hori- 
zontal; they are connected to the second coupled 
axle. The low-pressure cylinders are inside, slightly 
inclined, and drive the first axle. The ratio of capacity 
of the high and low-pressure cylinders is as 1 to 2.5. 
The low-pressure cylinders are cast in one piece ; 
their steam-chests communicate one with the other, 
and form, together with the exhaust pipes from the 
high-pressure cylinders, the intermediate receiver. 
The four pistons are steel castings, and are each 
fitted with a tail-rod. The high-pressure slide- 
valves are of gun-metal, and the low-pressure of cast 
iron; they are balanced on the De Borries system. 
An air-valve, combined with a safety valve, is con- 





nected to the low-pressure valve-chest for work-— 


ing with closed regulator. The starting mechanism 
consists simply of a valve for suppl ay steam to 
the intermediate receiver, the regulator being open, 
and the reversing gear being at the’ end of the throw 
for front or backward running. The high-pressure 
steam-chests have been made with sufficient space to 
permit the uncovering of the exhaust port by drawin 
the valve down; this facilitates various methods 
working ; with one only of the high-pressure cylinders, 
_ instance, or with the two low-pressure cylinders 
only. 

he starting is sufficiently rapid, the engine hav- 
ing four cylinders. The cranks divide the circle into 
four angles of 90 deg. The left set, with a low 
and a high-pressure cylinder, is with the two cranks 
keyed at 180 deg.; the same is the case as regards the 
right set ; the two sets are keyed at 90 deg., one with 
relation to the other. The crank-shaft is of nickel 


steel. All the connecting.rods are grooved as usual ;: 


the crossheads of the outside piston-rods have but one 
slide-bar, there being two for the inside mechanism. 
The wheel centres are steel castings. 

The high-pressure valve gear is on the Walschaert 
principle ; considerations of weight and simplicity 
have led to the choice of the Joy system for the in- 
ternal low-pressure valve gear. Both gears are coupled 
in such a manner as to obtain in the low-pressure cy- 
linders a 10 per cent. greater admission than in the 
high-pressure one. The reversing gear has therefore 
one screw only. 

The barrel of the boiler is of mild steel plates; the 
longitudinal seams are made with double butt-plates. 
The firebox is of copper, and the grate is 8 ft. 7 in. long 
and 3 ft. 5in. wide. The stays are of copper, except 
those of the end rows, which are of manganese bronze. 
The boiler-tubes are of the ordinary smooth type, and 
are of iron, 1.81 in. inside diameter, Rib tubes 
increase the weight, and the Jura-Simplon Railway 
engineers, not having obtained conclusive results, de- 
cided not to have them fitted in the locomotives in 
question. The smokebox is of the usual modern type, 
as shown in Fig. 1, and contains a spark-arrester—a 
device which has not hitherto met with much favour 
on these railways. 

Our illustrations show the details of these engines. 
Their principal dimensions are the ‘following :— 


Diameter of the two high- 
pressure cylinders 

Diameter of the two low- 
pressure cylinders 


.360 m. (14.17 in.) 
-570 ,, (22.44 ,, ) 


Stroke ec Senne -660 ,, (25.98 ,, ) 
Diameter of drivingwheels 1.780 ,, (70.07 ,, ) 

ise bogie wheels -850 ,. (33.46 ,, ) 
Boiler pressure... ..- 15 atmo, (220 Ib. per sq. in.) 
Number of tubes... es 236 
Grate area ... ti .. 2.72 sq. m. (29.10 sq. ft. 
Heating surface of firebox 13.10 ,, .( 141 ,, 


Heating surface of tubes 155.70 ,, (1676 ,, 
Total heating surface ...168.80 ,, (1817 ,,° 
Mean inside diameter of 


boiler... =a =o 1.482 m. (58.34 in.) 
Normal volume of water : 
in boiler ... sa ... 5.600cub. m. (197.77 cub. ft. 
Volume of steam s es eee eo “ue 
Height of centre line of 
boiler above rail .. 2,660 m. (104.72 in.) 
Rigid wheel-base of engine 3.900 m. (12 ft. % in. 
Total wheel-base of engine 8.100 ,, (26 ,, ps 
Maximum width ... nat Gogg Ce » > 
ss height... ... 4360 ,, (14,,:34,, ) 
Weight of engine empty... 58 tons 
pa He in work- 
ing order ... ai Bsa 65 ,, 
Weight available for ad- 
hesion... sxe a 45 ,, 
Draw-bar pull 6000 kg. (13,225. 1b.) 


Diameter of tender wheels 1,030 m. (40.55 in.) 
Weight of tender empty... 16.4 tons 
‘i * in work- 

ing order... i Rei 38.5 ,, 
Capacity of water-tank .... 17 cub. m. (600cub. ft.) 
F 4 tons 


uel... hist Sib gti SL aa 
Total length of engine and 


tender ... yee ... 18,415 m. (60 ft. 5 in.) 
Wheel-base of engine and 
tender... oa «+ 15.215 m, (49 ft. 11 in.) 


On page 286 we give views of the tender fitted to the 
locomotive we have been describing. It is, as will be 
seen, carried on two four-wheeled bogies, and its chief 
dimensions are given above. 








BELGIAN METALLURGICAL INpDusTRY.—The Ougrée and 
Marihaye Meg ore | has declared a dividend of 2U. 8s. 
per share for 1902-3, as compared with 1. 8s. per. share 
distributed for 1901-2, and 2/. 16s. per share distributed 
for 1900-1. The profits of 1902-3 are returned at 115,917/., 
as compared with 70,9900. in 1901-2.and 143,678/. in 1900-1, 
The dividend proposed to be paid for 1902-3. will absorb 
96,000/. The company’s steel works made last year 
209,000 tons of Thomas steel and 26,000 tons of Martin 
steel, or altogether 235,000 tons of rough steel. The cor- 
responding output of rough steel in 1901-2 was 187,000 
tons. The rolling mills turned out 198,000 tons of girders, 
rails, sleepers, plates, &c., in 1902-3, or 47,000 tons 
more than in 1901-2, The Marihaye division also pro- 
duced last year 551,000 tons of coal, : : ’ 
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FOUR-CYLINDER COMPOUND LOCOMOTIVE; JURA-SIMPLON RAILWAYS. 
CONSTRUCTED BY THE SOCIETE SUISSE POUR LA CONSTRUCTION DE LOCOMOTIVES ET DE MACHINES, WINTERTHUR. 





THE BURSTING OF EMERY WHEELS.* | 
By Cuaries H. Bensamin, Cleveland, Ohio. 

1, SEVERAL years ago the writer was consulted regard- 
ing some points of a case in litigation occasioned by the 
bursting of an emery wheel and the resulting death of a 
workman. The question to be decided was whether the 
wheel was unsafe at the speed recommended by the 
makers, or whether the accident was due to the careless- | 
ness of the operator. 

As it was just then an off year for experiments on fly- 
wheels, there seemed to be no good reason why the same 
medicine could not be tried on emery wheels. The appa- 
ratus already described in former papers read before this 
Society was, with some slight alterations, adapted to the 
new requirements, and, in the spring of 1902, fifteen 
wheels of various makes were tested to destruction. 

2. For the actual details of the work credit is due to 
Messrs. Chandler and Krueger of the class of 1902, Case 
School of Applied Science. Most manufacturers of this 
class of wheels test them for their own information, but 
the results are not generally given to the public. The 
writer knows of no = data on this subject. At 
the Norton Emery Wheel Works, all wheels are tested 
before leaving the mf at a speed double that allowed 
in regular service, and occasionally wheels are burst to 
determine the actual factor of safety. 

3. Emery-wheel accidents are not uncommon, but can 
usually be traced to the carelessness of the operator. 
One common cause of failure ia allowing a small piece of 
work to slip or roll between -he wheel and the rest. 
The writer was once present at an occasion of this kind, 
and although he, fortunately, was not in the plane of rota- 
tion, he has never forgotten his sensations. 

4, The wheels selected for the experiments were all of 
the same size, being 16 in. in diameter by 1 in. thick, and’ 
having a hole 1} in. in diameter. The object of the expe- 
riments being to determine the bursting speed of such 
wheels as are actually on the market, emery wheels were 
obtained through various outside parties without indicating 
to the agents or manufacturers the use to be made of them. 

5. In this way wheels of six different makes were ob- 


* Paper read before the American Society of Mechani- 











cal Engineers, 


(For Description, see Page 281.) 


tained, the label on each wheel showing usually the 
maker’s name, the grade number or letter, the quality 
of emery, snd the speed recommended for use. As shown 
in the table of results, the working speed varied in the 
different wheels from 1150 to 1400 revolutions per minute, 
the average being about 1200 revolutions per minute. 
For a diameter of 16 in. this corresponds to a peripheral 
velocity of about 5000 ft. per minute. 

The table also shows that the fineness of the emery 


| varied from 10 to 60, the average being about 20. 


TABLE. 





| 
Working] a | 








| gh | Speed. | Speed. | 

} @o | é a 

3 & | 7 | 3S 

eS! RB ojegin (ad! * re) 3 Remarks. 

S| & |] S [Sslo 18s) 2 es 

ei a2 | s (SSl@s58/ "gi a2 | 5 

3 o | &£ loa »s\za Ss = 5 

gsi 8 hiss 8 of/ gis 

tad | = 2 

zosji2 e8e836 22 2 sg 

1 4.5 20 |1200|50303100 13,000 2.58 | 667 

2} 4.5 | 20 |1200/5080,3200'13,400 2.67 7.14 

3) 4.5 | 20 |1200/5030'3350 14,020 2.79 | 7.73 

4! Q | 30  |1250|5230'3750 15,700 3.00 9.00 

fi g 30 |1250|52302750 11,500 2.20 4.84 

6) 30 |1400/5870/4550 19,050 3.25 | 10.56) Wire 

7| H 30 /1400/5870 4600' 19,200 3.28 10.76 f netting. 

8| O | 36 1250|5230 4100 17,200 3.28 | 10.76 

9} 0 | 36 1250) 5230 4135 17,250 3.30 | 10.89 

10| 2.5 | 60 |1150/4830'2750 11,500 2.39 5.71 

11| 2.5 | 60 |1150|4830:2900 12,100 2.52 | 6.35 

12|M. H.| 14 |1200/50303100 12,970 2.58 | 6.66 

13}... | 24 |1200}5080'3800 15,900, 3.17 | 10.00 

14) H_| 10-12 /1200/50304100/17,200| 3.42 | 11.70 | | Vulcanised 

15) H | 10-12 '1200|5080 4350) 18, 200 3.62 13.10 'f rubber. 


6. The wheels were held between two collars, each 
64 in, in diameter and concaved, so as to bear only on a 
=~ } in. wide at the outer circumference. 

he method of testing and the apparatus used were 
— similar to those described in the paper on ‘‘ The 
ursting of Small Cast-Iron Flywheels,” in vol. xxiii. of 


the Transactions of this Society, to which reference is 








“afl 
a 


shows the results of the experiments in detail, and needs 
but little explanation. 

7. Wheels numbered 1, 2, and 3 were of one make, and 
show a remarkable uniformity in strength. 

Nos. 4, 5, 8, and 9 were all made, by one firm ; the two 
latter wheels were of finer grain than the others, and 
show a corresponding greater strength. 

Nos. 6 and 7 contained a layer of brass wire netting 
embedded in the emery, and were about one-third stronger 
than the average of the ordinary wheels. 

The wheels numbered 10 and 11 were the weakest 
among those tested, but have an apparent factor of safety 
of between five and six. 

Nos. 12 and 13, of still another make, burst at about 
the average s) Wheels Nos. 14 and 15 were so-called 
vuleani wheels, containing rubber in the bond, and 
intended for particularly severe service. These showed, 
as was expected, rather more than the average strength. 

8. An examination of the last two columns in the table 
shows that the wheels burst at speeds varying from 2} to 
3? the working speed, and accordingly had factors of 
safety varying from five to thirteen. 

It is then apparent that any of these wheels were safe 
at the speed recommended, and would not have burst 
under ordinary conditions. At the same time, consider- 
ing the violent nature of the service, and the shocks to 
which they are exposed, it would seem that the factor of 
safety for emery wheels should be large. In comparison 
with those generally used in machines, a factor of eight 
or ten would seem small enough. arene 

It may also be said that such a variation in strength 
between wheels of the same make and grade, as, for 
instance, that between Nos. 4 and 5, indicates a lack of 
uniformity which causes distrust. . 

9. The fractures were, in the main, radial, as may be 
seen from the cuts, the wheel splitting in three, four, or 
five sectors, as might chance. : 

It may be assumed that these radial cracks started from 
the rim, where the velocity and stress were greatest ; but 
it is a fact worthy of notice that in nearly every instance 
the cracks radiated from points where the lead bushing 
projected into the body of the wheel. 

In this connection the writer would be glad to learn of 
any published discussions on the centrifugal stresses in 


here made for illustrations of the apparatus, The table | rotating discs as distinct from those in thin rings. 
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NOTES FROM THE NORTH. 

. Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The Glasgow pig-iron market 
was just steady last Thursday forenoon, but business, how- 
ever, was at a standstill. Only one lot of 500 tons of 
Cleveland iron was dealt in at 46s. 10d. one month. In 
the afternoon business was again limited to one lot of 500 
tons of Cleveland, which closed just the turn easier on the 
day at 46s. 8d. per ton cash buyers. Quotations for 
Scotch iron were unaltered at 51s. 9d. cash buyers 
and 52s. 14d. sellers, respectively. The settlement 
prices were:—Scotch, 51s. 104d. per ton; Cleveland, 
463. 74d.; and Cumberland hematite iron, 56s. 3d. per 
-ton. The market was just s on Friday forenoon, 
business, ‘however, being at a standstill. Only one lot of 


500 tons of Cleveland iron was dealt in at 46s. 10d. one | } 


month. Business was done in the afternoon, and was 
again limited to one lot of 500 tons of Cleveland, which 
was easier at the close—46s. 8d. The quotations for 
Scotch and Cumberland hematite iron closed unaltered. 
The settlement quotations were:—5ls. 104d., 46s. 74d., 
and 56s. 3d. per ton. On Monday forenoon the market 
was more active and firm, about 7000 tons being dealt in at 
better prices. Cleveland, to which dealing was limited, 
was done 14d. up at 46s. 1ld. one month. Only 1000 tons 
of Cleveland changed hands in the afternoon, the price 
closing 1d. up on the day at 46s. 9d. cash, with buyers 
over, and the settlement prices were :—5ls. 9d., 46s. 9d., 
and 56s. 3d. per ton. Tuesday’s market was quite idle 
in the forenoon, only one lot of 500 tons changing hands 
at last price —46s. 9d. per ton cash. In the afternoon the 
market kept steady, and about 1500 tons of Cleveland 
were dealt in at 46s. 94d. cash and 46s. 104d. one month, 
and the settlement prices were :—57s. 9d., 46s. 9d., and 
563. 3d. per ton. The market was dull and idle to-day, 
only about 2500 tons being dealt in. Business seems to 
be confined entirely to Cleveland, which was 14d. per 
ton easier at 46s. ad. yer ton cash buyers. Only one lot 
of Cleveland anal hands in the afternoon, and the 
quotation closed 2d. per ton down on the day at 46s. 74d. 
per ton cash buyers. The settlement prices were :— 
Bis. 9d., 46s. 9d., and 56s. 3d. per ton. From January 1 
till last Saturday the shipments amounted to 216,653 tons, 
as compared with 221,605 tons; and the shipments for 
the two years to the United States were 29,907 tons and 
37,103 tons respectively, so that last year shows much 
better than this. Canada took 17,836 tons and 13,000 tons. 
Last week’s quotations of warrant and makers’ iron No. 1 
were :—Clyde and Calder, 62s. per ton; Gartsherrie, 
62s. 6d.; Summerlee, 663.; Langloan, 72s. 6d.; Coltness, 
72s. 6d.—all the foregoing shipped at Glasgow ; Glen- 

rnock (shipped at Ardrossan), 61s.; Shotts (shipped at 
fcith), 66s.; Carron (shipped at Grangemouth), 67s. per 
ton. It is reported from Middlesbrough that three fur- 
naces are to be damped down in that district, thus help- 
ing to decrease the already limited supply of iron, and 
it is not likely that the present price will recede for some 
time to come. There has been a moderate business doing 
with local consumers, who are reported to be rather better 
situated for work at the moment. The quotations for 
Scotch and East Coast hematite iron are unchanged, the 
price for which is 61s. and 56s. 6d. per ton respec- 
tively, delivered to the steel works in the respective dis- 
tricts. 

West of Scotland Steel Trade.—Business remains still in 
a quiet but steady way. There is no great demand for 
new work, especially for shipbuilding purposes, but there 
is a considerable inquiry abroad for constructional steel, 
and it is anticipated that as the various works get 
settled down after the completion of the holidays, while 


there will not be any great pressure, there will be suffi-’ 


cient work to keep most of the firms fairly well employed. 
The prices are unaltered. Ship-plates remain at 5J. 17s. 6d. 
per ton, with angle-bars at 5/, 5s. to 5/. 7s. 6d. per ton. 


Sulphate of Ammonia.—July shipments of this com- 
modity amounted to 9886 tons, bringing the total for the 
present year up to 96,465 tons, which is a decrease of 
2460 tons compared with the corresponding period of last 
year. The market last week was fairly active, although 
Continental buyers are evidently holding back in hopes of 
lower figures. For spring delivery the majority of manu- 
facturers are asking a premium of 2s. 6d. to 53. per ton ; 
but some business has been done for January-April at 
127, 5s. per ton. 


West of Scotland Coal Trade.—The demand for all 
classes of coal continues strong. Ell coals are particularly 
busy, as is usual at this time of the year. Splint coal 1s 
firm, and the outputs are readily disposed of, although as 
yet there is no advance in price. Steam coal is in better 
request. Treble nuts are at present the feature of the 
market, the price having advanced 6d. to 9d. per ton. 
Dross is, if anything, plentiful. Prices f.o.b. at Glas- 
gow may be —— as follow :—EIl coal, 8s. 6d. to 10s. 
per ton; splint coal, 9s. 3d. to 9s. 6d.; steam coal, 
93. 3d.; main coal, 7s. 9d. to 8s. per ton. 


The-Steel Company of Scotlar.d, Limited.—The accounts 
for the year ended July 16 last were submitted to the 
directors of the Steel Company of Scotland, Limited, at 
their meeting in Glasgow last week. They recommended 
that, subject to audit, 5000/. be carried to reserve-fund 
account and 11,151/. be applied to the payment of a divi- 
dend at the rate of 24 per cent. per annum, free of income- 
tax, carrying forward a balance of 2517/. 7s. 11d. 


Clyde Trust Accownts.—The accounts of the Clyde 
Navigation Trust for the year ended June 30 show that 
the total amount of revenue during the past twelve 
months was 497,8682. 18s. 8d., being an increase over that 
of the previous yearof 39,023/. 8s. 10d. The expenditure 
charged to revenue account was 413,013/. 8s. 4d., being a 
decrease as compared with last year of 64297. 6s, 2d. "The 





surplus revenue was 84,855/. 10s. 1d., as compared with the 
previous year’s surplus of 39,402/. 15s. 1d. 


The Clutha Harbour Service and the Cluthas.—It has 
been resolved to commence running the Clutha ferry 
steamers in Glasgow Harbour, but they will be withdrawn 
in November. It seems that the cars which run on the 
Glasgow electric tram system and those running on the 
underground circular subway system, are tempting many 
of those persons which were passengers on the harbour 
steam ferry boats. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Vickers, Sons, and Maxim.—The directors of this com- 
pany have issued an interim report to their shareholders 
in which they say that adverse conditions of trade still 
continue, and have diminished the operations of the com- 
pany in nearly all branches of its manufactures during 
the past half-year. As was the case last year, the second 
half in several departments promises to be better than 
the first, and the Board look forward to a further advance 
next year, although there does not seem to be much pro- 
spect of any decided improvement in the general steel 
and shipbuilding trades. Alluding to the shrinkage that 
has been going on in the price of the shares of the com- 
pany, the Board say that there is nothing in the company’s 
affairs to warrant it. The financial position of the com- 
pany is very strong ; its special manufactures still retain 
their. prominence ; and, in the opinion of the directors, 
there is no reason why, with a revival of trade, the profits 
— not rise again to the level of the years previous 
to 1902. 


Hardy Patent Pick Company.—The directors of this 
company report that the net profit for the year ending 
June last is 11,503/. 14s., mak «hang with 942/. 10s. 10d. 
brought forward, 12,446/. 4s. 10d. to be disposed of. They 
propose to pay the usual interest on debentures, and on 
the 7 per cent. preference shares; 5 per cent. on the ordi- 
naries, to carry to reserve 5000/., and forward to next year 
9932. 19s. 10d. The buildings and machinery have been 
kept in an efficient state of repair out of the year’s 
revenue. Mr, E. Bainbridge retires, and offers himself 
for re-election. 


Iron and Steel.—Reports of the condition of these branches 
are conflicting. Some firms are of opinion that more 
business is being done and that the outlook is brighter, 
while others declare that they have never known such all- 
round depression as there is at the present time. The 
demand for both iron and steel has improved ; but, it is 
stated, the material is not wanted, and will not be de- 
livered until it is. Orders are placed because prices are 
low. Manufacturers of high-class steels, who have not 
taken up the high-speed: qualities, are complaining of a 
scarcity of work, as the latter are coming more and more 
into use. Makers of crucible steel have been trying to 
break through the coke manufacturers’ “‘ ring,” but with- 
out success, and prices are as high now as when trade was 
prosperous. There is only a very quiet demand for 
spades, forks, and similar implements, as well as for edge 
tools generally. 


South Yorkshire Coal Trade.—The demand for steam 
coal is not — to supply, and as a rule pits are only 
working five days a week. Exports keep up, but there 
has been a falling off in deliveries for manufacturing 
purposes. This is more especially the case with Lanca- 
shire, where so many mills are idle. The house coal 
trade is improving, although sales are not equal to supply. 
No decision has yet been come toas to when prices shall be 
advanced. Common coals are moving off freely, and the 
coke trade is good. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance at the weekly iron market here, many 
of the frequenters of "Change being still away holiday- 
making... A pretty cheerful tone, however, prevailed, and 
though the amount of business actually transacted was 
only small, inquiries were reported better than they 
have been, and several traders were inclined to 
take rather a cheerful view of the early future, opining 
that next month and October would be characterised by 
considerable briskness. It was admitted that orders from 
abroad were not coming to hand anything like so well as 
could be wished, but confidence was expressed that some 
improvement in Continental demand might reasonably be 
expected. No. 3 g.m.b. Cleveland pig iron changed 
hands at 46s. 9d. for early f.o.b. delivery, and merchants, 
asa rule, were quite prepared to sell at that price, but 
most of the makers asked 46s. 104d., and some of them 
would not quote below 47s. Producers’ stocks of No. 1 
were said to have increased a good deal, with the result 
that that quality was somewhat a drug upon the market, 
and it could readily be bought at 48s. 3d., whereas, 
asa rule, it is 2s. to 2s. 6d. above No. 3. Foundry 4 
was steady and firm at 46s. 6d.. The lower qualities 
were not so plentiful as might have been expected 
after the suspension of consumption caused by the 
local holidays, and prices were pretty firm. Grey forge 
was 45s. 6d.; mottled, 44s. 9d.; and white, 44s. 6d. 
East Coast hematite pig was, if anything, a shade firmer, 
makers being less pressing for sales than they have been. 
Nos. 1, 2, and 3 were put at 55s. 3d. for early delivery. 
No. 1 was 55s. 6d., and No. 4 forge 52s. 6d. Spanish ore 
was a trifle firmer. Rubio (50 per cent. quality) was 
quoted 15s. 6d. ex-ship Tees. 


Manufactured Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel trades, and | 





what changes have occurred of late are certainly not for 
the better. Several branches are now only very in- 
differently employed, and new orders are not at all easy 
to secure. There are good inquiries for steel rails, and 
producers thereof keep busy, with the natural result that 
prices are firm; but quotations for nearly-all other 
descriptions are weak, and reductions are looked for. 
The present market rates are:—Common iron bars, 
61. 103.; best bars, 6/. 15s.; iron ship-plates, 67. 10s.-; 
iron ship-angles, 6/. 5s. ; steel ship-plates, 5/. 12s. 6d. ; 
steel ship-angles, 5/. 10s. ; steel boiler-plates, 7/7. 5s. ; and 
heavy sections of steel rails, 5/. 5s.—all less the usual 24 
per cent. discount, except rails, which are net cash at 
works. 

Coal and Coke.—Gas-coal varies from 83. 6d.-to 9s. 
f.o.b., according to quality. Coke iseasy. Average blast- 
furnace kinds are at 15s. 6d. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown a good tone, 
the best and second-class large having been in active 
demand. The best steam coal has made 15s. 6d. to 
15s. 9d. per ton, while secondary qualities have brought 
14s. to 15s. per ton. The business passing in household 
coal has been of little importance, A inferior descrip- 
tions suitable for bunker coal have received attention ; 
No. 3 Rhondda large has made 15s. to 15s. 6d. per ton. 
There has been a good demand for coke, and prices have 
ruled generally firm ; foundry qualities have made 20s, 
to 2ls. per ton, and furnace ditto, 17s. 6d. to 18s. per ton. 
As regards iron ore, rubio has brought 14s. 6d. to 14s. 9d. 
per ton, Tafna, 15s. 3d., to 15s. 6d. per ton ; and Almeria, 
14s. 9d. per ton, freight charges included. 


Wages in Wales.—Lord Peel, as chairman of the South 
Wales Coal Conciliation Board, decided on Friday that 
the owners had failed to make out a case for a reduction 
in the remuneration of wirers. Wages will therefore re- 
main unaltered. 


Motor-Cars in the West.—A new motor-car service of 
the Great Western Railway between Helston and the 
Lizard was inaugurated on Monday with two cars. The 
new service is much appreciated. 


Steam Trawlers at Swansea.—Some time since, the Castle 
line of steam trawlers decided to remove its fleet from 
Milford to Swansea, and with this object it has secured 
a wharf at the South dock. It is understood that the 
chief object of the removal is to effect a saving in the 
cost of coal, which is estimated at 3000/. a year, and the 
shortening of the railway distance to and from the great 
Midland markets. The company intends to erect its own 
ice factory ; and that its trade will constitute a large in- 
crease in Swansea imports is evident from the fact 
that the Castle Company owns fifteen well-equipped 
trawlers, and has two more which are being got ready for 
sea. 


Llanelly Harbour.—At a meeting of the Llanelly Har- 

ur Commissioners, on Monday, reference was made toa 
scheme of harbour and estuary development. A report 
has been prepared by Mr. Stewart, the resident engineer, 
after consultation with Sir A. Rendel, and the Commis- 
sioners have decided to set up a working model of the 
estuary, so that the flow of the various currents and the 
set of the tides may be studied. A sum of 300/. has been 
voted for this purpose. In the course of his report, Mr. 
Stewart expressed a strong opinion that the Commis- 
sioners should secure the co-operation of the Great 
Western Railway Company and Messrs. Nevill, Druce, and 
Co., both of whom own private docks in the port. It 
was pointed out that they would benefit very materially 
from any improvement works which might be carried 
out ; and this being so, it was urged that it was only fair 
that they should make a contribution towards the cost. 
The Commissioners endorsed this opinion, and decided 
to write to the two companies on the subject. 


Milford Docks.—The half-yearly meeting of the Mil- 
ford Docks Company was held on Friday in London, 
Mr. C. E. Newbon in the chair. The chairman, in 
moving the adoption of the report, said Milford was now 
well established as a fishin rt, and was recognised as 
the most suitable point in the West for that trade. With 
regard to a Canadian fast steamship service, the directors 
had said and done all they could in favour of making 
Milford the terminal port on that side. The Canadian 
Government was disappointed with the result of tenders 
for establishing the line; but now that an advantageous 
agreement had been made with the Grand Trunk for a new 
Trans-Continental Railway to connect the Atlantic with 
the Pacific, and now that the Canadian Pacific Railway 
had acquired a fleet of cargo boats, the fast-service 
question was bound to again present itself, although the 
consideration of it might be temporarily overlapped by 
the tariff controversy. A cable recently received held 
out a hope that the consummation of the fast-service 
scheme was nearer than was generally thought. Milford 
being only five hours from London would, he hoped, 
receive the attention which it deserved. 


Bristol and the Canadian Pacific.—The Canadian 
Pacific Railway Company has opened a branch office at 
Bristol, and a large growth of trade between Avonmouth 
and Canada is anticipated. The Bristol office of the 
Canadian Pacific is in St. Augustine’s Parade, where 
large ground-floor offices are being fitted for the occupa- 
tion of the local manager, Mr. F. W. Forster, and a 
numerous staff of clerks. A lease of the premises has 
been taken for a long term of years, 


Gloucester Wagon Company.—The directors of the 
Gloucester Railway Carriage and Wagon Company, 
Limited, recommend a further dividend of 5 per cent., 
making 74 per cent. for the year ending June 30, the 
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same as for each of the six preceding years. The reserve 
fund is to be increased by 10,0007. to 111,435/., and the 
balance carried forward is 10,3930. 


The Swansea Valiey.—The steel-producing departments 
have shown, upon the whole, a larger output. The 
regular demand which has prevailed for locally-made 
bars has kept stocks at a minimum. The demand for 
anthracite coal has continued brisk. 


Swansea ee ee operations for testing the site 
of a new deep-water dock at Swansea have now been 
completed with satisfactory results. The dock works 
w ill involve an outlay of 2,000,000/. 








MISCELLANEA. 

In a paper on ‘‘ Forgings” Mr. J. H. Baker describes 
a case in which a 2-in. chain welded at the rate of 40 links 
per day, proved inferior to one on which the men, being 
on piece, made 70 links per day. In the former case, 
ae ag work was done on the iron after it had lost 
its heat. 


We are asked to state that a meeting of the Association 
of Managers of Sewage Disposal Works will be held in 
Leeds, on Saturday, September 5, 1903, when a visit and 
inspection of the City of Leeds Sewage Works will take 

lace. The secretary of the association is Mr. Charles 
all, Sewage Works, Newmarket. 


The Institute of Sanitary Engineers, Limited, 19, 
Bloomsbury-square, W.C., have arranged for a series of 
lectures in practical sanitary science, during the period 
between October, 1903, and March, 1904. The course 
will consist of 21 lectures, of which full particulars can 
be obtained on application to the secretary, Mr. Arthur 
E. Ashby. 

The immense increase of technical literature of late 
years has rendered it impossible for any one man to keep 
in touch with all the articles likely to be of value to him. 
This has led to the introduction of several engineering 
indices, the first of which, if our memory serves us, was 
commenced by the American Association of Engineering 
Societies. Railway men find a capital index of the articles 
dealing with railway subjects in the Bulletin of. the In- 
ternational Railway Congress, but those engaged in other 
branches of engineering work are less fortunate. We 
have, therefore, pleasure in calling attention to the index 
of the Technical Press, published monthly by the Asso- 
ciation de la Presse Technique, of 20, Rue de la Chancel- 
lerie, Brussels. This, we may state, is by far the most 
complete we have yet met with, each issue containing 
over 2000 entries. ‘The cost, delivered post free in Eng- 
land, is 4s. per year. 

In a communication to the Paris Academie des Sciences 
M. G. Claude describes a further development of the now 
well-known method of obtaining oxygen from air by 
liquefying the latter, As generally operated, the air is 
osadannen as a whole and then re-evaporated. The 
nitrogen being more volatile, boils off first, and the residue 
becomes steadily richer and richer in oxygen. The last 
10 per cent. of the liquid to boil over contains about 
92 per cent. of oxygen. On studying this phenomenon 
M. Claude hit upon the idea of trying whether a richly 
oxygenated gas could not be obtained, without previous 
liquefaction of the whole proportion of nitrogen naturally 
present. His apparatus was arranged so that the liquid 
was drawn off as fast as produced, and when this was 
done it was found that in one experiment as much as 
48 per cent. of the liquid was oxygen. 


The British Fire-Prevention Committee’s operations 
for the summer season saw their completion recently 
with two tests at their testing station in Bayswater, when 
some armoured wood doors and an armoured concrete 
floor were under examination. Regarding the armoured- 
door test, this was with a set of tinned steel-clad armoured 
doors constructed in Manchester, one being a sliding door 
and one a hinged door, and they were tested for a dura- 
tion of 14 hours under a severe fire of gradually increasing 
temperature, the — temperature being over 1800 
deg. Fahr. The sliding door offered substantial resist- 
ance against fire. The floor test was with a composite 
floor of tine concrete strengthened by steel bands, and 
constructed by a Swiss firm. The floor was subjected to 


a test of 1? hours under severe fire at a gradually in- 
creasing temperature up to 1800 deg. Fahr., when the floor 
colla; . In framing the reports, the metric system 


will henceforward be applied in the Committee’s reports, 
as well as our own system of weights and measures, this 
being in accordance with a resolution arrived at at the 
International Fire-Prevention Congress, requesting all 
reporters in different countries to adopt the metric 
system, as well as their local system of measurement 
and weight. 

In a paper read before the Boston Society of Civil En- 
ginee Mr. G. B. Francis remarks that with the advent 
of the high office building the loads on foundations have 
become very much greater than was common twenty-five 
years ago. It is therefore imperative with such buildings 
to obtain as much information as possible concerning the 
nature of the ground on which they are to stand. In 
some cases simple test-pits suffice, but in others it is advis- 
able to make borings ; and in important works it is well to 
supplement these by driving test-piles so as to determine 
the real resistance of the strata from actual observation. 
Even then doubt may exist as to whether piles will be 
really necessary, but Ar. Francis states that a detailed 
examination of the cost of the structure with and without 
piles will generally show that the piling will add only a 
small percentage to the total outlay, usually much below 
5 per cent. and often under 2 per cent. If the material 
around the heads of the piles is hard enough to hold up 
the workmen without their sinking into it more than 1 in. 





or 2 in., concrete may be deposited direct around the - 
heads ; but if the material is softer than this, a timber 
platform will be necessary on top of the piles. When 
piles are not used, and the natural earth is, nevertheless, 
poorly fitted to carry foundations, the footings must be 
spread, and Mr. Francis gives the following advice, 
‘*Make the base area as large as you can, within reason, 
when there is nothing to interfere ; and when you cannot 
get an area as large as you like, use all youcan e. This 
rule is not to be followed in extreme cases.” hen the 
strata built-on are fairly thick and uniform for consider- 
able areas, the following loads may, he states, be safely 
used in foundations:—Ledge rock, 36 tons per square 
foot ; hard pan, 8 tons per square foot ; gravel, 5 tons per 
square foot ; clean sand, 4 tons per square foot; dry clay, 
3 tons per square foot ; wet clay, 2 tons per square foot ; 
loam, 1 ton per square foot. 


The *‘ Annales des Travaux Publiques de Belgium ” give 
the following figures, obtained in some experiments, 
on the comparative tractive resistances of iron and 
pneumatic tyres. The experiments were made with the 
same car-body, which could be mounted at will on dif- 
ferent sets of wheels. With iron tyres 2.95 in. wide and 
3 ft. 4 in. in diameter, running on a paved road, the 
following figures were observed :— 


Speed in Miles per Hour. Tractive Resistance. 
. per Ton. 
4.97 66.5 
8.39 89.5 
9.68 109.1 
12.42 138.9 
13.05 146.6 


With pneumatic tyres, 2.76 in. in diameter and 234 in. 
over treads, running on macadam, the figures no 
were :— 


Speed in Miles per Hour. Tractive Resistance. 
Lb. per Ton. 
6.65 132.3 
9.32 136.7 
13.17 134.5 
14.54 138.9 


It was found that whilst the coefficient of tractive re- 
sistance of the iron tyres increased with the speed, that 
of the pneumatic tyres was nearly constant within the 
limits of the experiments, and that speaking generally 
at speeds below 124 miles per hour iron tyres gave the 
better results. The total tractive effort uired was 
80 to be sensibly proportional to the total load on the 
wheels. 


In a paper published in the Revue Politique et Parlia- 
mentaire, M. ve Peschaud reviews the railway situation 
in several of the leading continental countries, and arrives 
at a conclusion strongly op to the nationalisation of 
the French railway lines. The figures on which his essay 
is based are those for the year 1899, which are less favour- 
able to the company-operated lines than those of later 
dates. In Germany he finds that the average nger 
rate is 3.43 centimes per kilometre (.528d. per mile), whilst 
in France it is 3.68 centimes per kilometre, or .565d. per 
mile; but he remarks that in Germany there are four 
classes, the first two of which only take 15 per cent. of 
the receipts, whilst in France the first two classes yield 
35 per cent. of the receipts. The mean goods rate in 
Germany is, he says, 4.63 centimes per tonne-kilometre 
(.711d. per ton-mile), as against 4.78 centimes (.737d. per 
ton-mile) in France; but M. Peschaud points out that in 
Germany 42 per cent. of the goods traffic consists of fuel 
carried at very low rates, whilst in France only 30 per 
cent. of the total goods traffic is of a similar character. 
In fact, for goods other than minerals the French rates 
are, he states, lower than the German. In Hungary the 
average passenger fares are 2.93 centimes per kilometre 
.45d. per mile), and the goods rate 4.39 centimes per ton- 
kilometre (.675d. per ton-mile) ; but, as in Germany, the 
better classes of carriage are little used, whilst the goods 
traffic consists mainly of heavy material. Since 1899, 
indeed, the tariffs here have been completely recast, 
and many have m inc , in spite of which 
the returns constantly show a deficit, which falls 
on the Treasury. In Austria rather under two-thirds 
of the total mileage is exploited by the State. The 
average passenger fare is .449d. per mile (but with no free 
baggage), and the average goods’ rate is .63d. per ton- 
mile. In 1890-91 the tariffs were lowered with a view to 
depreciating the value of the company-owned lines, so 
that they might be acquired at a low figure; but it appears 
that purchase by the State has invariably been followed 
by a raising of the rates, and this has been so marked as 
a : lead > protests from the pega — In 

gium the mean passenger rate (with no free baggage) is 
.395d. per mile, but it is im ible, M. Peschaud states, 
to make any estimate as to the average goods rate. Long 
distance rates are low, but the traffic is small in quantity, 
whilst short distance rates are high. Further, the State 
gives better rates to imported goods than to those of native 
origin. 


In a paper read before the Engineers’ Society of Western 
Pennsylvania, Mr. R. H. Watson, of the Carnegie Com- 
pany, called attention to the use of nickel steel for pur- 

sof construction. The addition of nickel to steel, 

e stated, increased the strength and ductility of a steel 
with a given carbon content, or conversely made it pos- 
sible to employ steels of a higher carbon content, and 
therefore greater strength than would otherwise be 
advisable. Tests made at Watertown, in which nickel 
steel was compared with wrought iron and ordinary steel 
in the matter of resisting alternating stresses, showed 
that, under a fibre stress of 40,000 lb. per square inch, 
wrought iron breaks after 59,000 alternations of stress ; 
0.15 per cent. carbon steel after 170,000; 0.25 per cent. 


— 





carbon steel after 229,000; 0.35 per cent. carbon steel 
after 317,000; and 0.45 per cent. carbon ‘steel after 
976,000. Whilst with nickel steels the corresponding 
figures were: 3} per cent. nickel steel broke after 
1,850,000 alternations, r cent. nickel steel after 
2,360,000 alternations, an per cent. nickel steel after 
4,370,000 alternations. The carbon content in all these 
nickel steels was between 9.25 and 0.30 per cent. An 
experimental heat of a steel containing 0.35 per cent. 
carbon, 3.24 per cent.-nickel, was recently ol by the 
Carnegie Company, and rolled into eye-bars and tested. 
The bars varied in section from 6 in. by 2 in., down to 
6 in. by 14 in. The average ultimate strength was 
85,810 Ib, per square inch, the elastic limit 48,490 lb., and 
the elongation 24.53 per cent. in the 12 in. containing the 
break, and 9.73 per cent. on the full length of 18 ft. The 
reduction of area averaged 44 per cent. Similar of a 
nickel steel containing 0.21 per cent. of carbon, showed an 
ultimate strength of 72,490 lb. per square inch, an elastic 
limit of 45,060, an elongation of 31. r cent. on 12 in., 
and a reduction of area at fracture of 48.525. No diffi- 
culty was found in working the 0.35 per cent. carbon 
nickel steel in the sho It was sawn, sheared, 
punched, led, machined, threaded, and drifted. 
As a comparison with the foregoing, Mr. Watson 
points out that a standard specification for ordi- 
nary steel eye-bars of large size provides for a ten- 
sile strength of 58,000 Ib. per square inch, an elastic 
limit of half the ultimate strength, and an extension of 
from 10 to 12 per cent. in 20 ft. Nickel steel rivets have 
been tested by the United States Bureau of Steam En- 
gineering, and have proved practically twice as strong as 
ordinary rivets, the average shearing resistance being 
85,720 lb. per square inch in single shear, and 90,070 Ib. 
in double shear. It thus appears that a _— nickel- 
steel rivet may replace a 1,4, in. or 14 in. ordinary. steel 
rivet. Excellent results have been obtained with nickel- 
steel axles. A 3} per cent. nickel steel, with 0.26 carbon, is 
used for axles on the Pittsburgh, Bessemer, and Lake Erie 
Railroad. These axles were tested by a tup of 1640 lb. fall- 
ing a distance of 44 ft., and broke under 67 blows, the first 
crack appearing at the 42nd blow. The diameter at the 
centre was 5g in. A few axles made experimentally with 
nickel steel containing 0.35 per cent. carbon broke under 
the same conditions with 49 blows, the diameter at centre 
being in this case 5f in. Nickel steel axles take longer to 
wear into a fit with their brasses than ordinary axles ; 
but where a good fit is established the friction appears to 
be 6 to 10 per cent. less. Nickel steel rails have been 
laid in the famous Horseshoe curve on the Pennsylvania 
Railroad, and have outworn at least four ordinary rails. 








Tue Svugz Canat.—The transit revenue of the Suez 
Canal Company in July amounted to 345,600/. as com- 
pared with 333,200/. in July, 1902, and 358,400/. in July, 
1901. The aggregate collection for the first seven mont: 
of this year was 2,371,777/., as compared with 2,172,484, 
in the corresponding period of 1902, and 2,352,354. in the 
corresponding period of 1901. 





Coat In Prussta.—The output of coal in Prussia in the 
first half of this year was 51,738,705 tons, as compared 
with 47,609,765 tons in the corresponding period of 1902, 
The total of 51,738,705 tons, representing the production 
to June 30 this year was made up as follows :—Breslau, 
14,294,283 tons ; Halle, 3784 tons ; Clausthal, 416,691 tons; 
Dortmund, 30,686,226 tons; and Bonn, 6,337,721 _ tons. 
The production of lignites in Prussia to June 30 of this year 
was 17,908,611 tons, as compared with 16,842,611 tons in 
the corresponding period of 1902. The figures represent- 
ing the output of coal in Prussia virtually represent the 
——— of Germany. Thus to the ate coal pro- 

uction of the whole of Germany to June 30 this year, 
amounting to 55,469,018 tons, 
51,738,705 tons. 


Prussia contribu 





MrninG ENGINEERS’ MEETING IN VrENNA.—A general 
meeting of mining engineers will take place in Vienna 
from September 21 to 26, in the course of which a number 
of papers will be read. Among these we may mention 
the following :—Professor Donath, of Brunn, on ‘Coal 
and its Economical Utilisation ;” Court Councillor Pro- 
fessor Hans Hofen, of Leoben, on ‘‘ The Finding of Coal 
in Hart;” Engineer of Vienna, on ‘ Improve- 
ments in Blasting and Firing Methods ;” Di Dr. 
Fillunger, of M. Ostran, on ‘‘The Latest Finds in 
the Ostran-Karwin Mining District; Chief Engineer 
Professor W. Wendelin, of Vienna, on “ Electricity in 
Mines ;” Mining Director Dr. Weisskopf, of Hanover, on 
‘*The Manufacture of Iron Ore Briquettes ;” Director, Dr. 
Weithofer, of Brunn, on “‘The General Conditions of 
Coal Seams in Bohemia ;” Engineer Otto Vogel, Diissel- 
dorf, ‘‘ Contributions to the Primitive History of Iron ;” 
Professor Dr. Paweck, Vienna, on ‘The Electro- 
Chemical Industry ;” Blast-Furnace ‘Manager Kroupa, 


of Brixlegg, on ‘‘ The Melting of Pyrites.” On Sep- 
tember excursions will be made to Leoben and 
district. The names of intending visitors must be sent 


in from September 1 to 15, addressed to the ‘‘ Komitee 
des Allgemeinen Bergmannstages, Wien 1 Nibel- 
ungenstrasse 13, Wien I.,” together with the con- 
tribution cp to 15k. for gentlemen, 10k. for 
ladies, and 30 k. for family cards), the latter to be sent to 
the ‘‘ Kassaverwaltung des Allg-Bergmannstages, Bergrat 
Max Ritter von Gutmann, Kantgasse, Wien I.” The 
cost of the dinner and of the excursions to Leoben and 
district are included in the members’ contribution. Each 
member will receive a pamphlet on the Austrian coal. 
beds. Simultaneously there will be held a general meeting 
of the Boring and Mining and Metallurgical Engineers for 
Styria and district. 
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TENDER OF FOUR-CYLINDER LOCOMOTIVE; JURA-SIMPLON RAILWAYS. 
CONSTRUCTED BY THE SOCIETE SUISSE POUR LA CONSTRUCTION DE LOCOMOTIVES ET DE MACHINES, WINTERTHUR. 
(For Description, see Page 281.) 
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Sorbitic Steel Rails,” by Mr. J. E. Stead, Member of Council, and 
Mr. Arthur W. Richards (Middlesbrough). 4. ‘‘ On the Influence 
of Silicon on Iron,” by Mr. Thomas Baker, M.Sc. (Sheffield). 
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E, D. Campbell (Ann Arbor, Michigan). 6. ‘‘On the Heat Treat- 
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9. ‘*On the Regulation of the Combustion in Coke-Oven Practice,” 
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the Diseases of Steel,” by Mr. C. H. Ridsdale (Middlesbrough). 
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11 a,m., papers will be read and discussed ; in the afternoon there 
will be alternative excursions to the works of Messrs. Vickers, 
Sons, and Maxim, Limited ; to the works of the Furness Railway 
Company ; to Roanhead mines, and to the Lonsdale blast-furnaces. 
In the evening there will be a ball. On Thursday, at 11 a.m., 
papers will be read and discussed. In the afternoon there will be 
a visit to the docks of the Furness Railway Company, followed 
by a garden party given by Mr. Victor C. W. Cavendish and Lady 
Evelyn Cavendish at Holker Hall. On Friday there will be alterna- 
tive excursions to Fleetwood and to the Lake District. 
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BRITISH RAILWAYS. 

THe reports of the railway companies for the 
six months ending on June 30 last have this year 
been of exceptional interest. When dividends fell 
off, a few years ago, many of the great railway com- 
panies, it will be remembered, rejected with scorn 
the idea that it was possible to effect any improve- 
ments in their methods of working, or that it was 
in any way practicable to follow the lead set else- 
where in the raising of train loads and reducing the 
relative tare weight of the goods and mineral 
wagons hauled. But, to paraphrase Byron, ‘‘ Swear- 
ing they would never” reform, they have reformed. 
Even the London and North-Western Railway 
Company, which was the most vehement in main- 
taining that all was for the best on this best of 
railways, has found it was not utterly impossible 
to introduce larger mineral wagons on to its line ; 
and the chairman, at the last meeting, announced 
that, following the lead given, some of their coal cus- 
tomers are now ordering some hundreds of 15-ton 
wagons, which enable twice as great a tonnage to be 
accommodated in the same length of sidings. Attheir 
Garston dock the company is erecting a tip which 
will be capable of handling very large mineral 
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proprietors to remodel their own plant, and this 
trouble is felt also by the Furness Company and 
the North-Eastern Railway. Both these companies 
have some 40-ton wagons in use. This step in 
advance has, however, been too much for most of 
their customers, and apparently these railway com- 
panies intend to compromise for the present on a 
15-ton wagon, like the London and North-Western 
Railway. 

Great attention .has been paid by all companies 





to the better loading of their trains. The goods 
mileage has been largely diminished, whilst the 
amount handled has been considerably increased. 
To take a typical example : since January, 1901, the 
goods mileage of the London and North-Western 
Railway has been reduced by 3,000,000 train-miles 
as compared with previous years, though 1,287,386 
tons more carried. The improvement in this regard 
is still going on; thus in the last six months the 
same company carried 614,000 tons more than in 
the first half of 1902, but with 834,000 less mileage. 

The amount of empty and half-loaded carriages 
hauled is, however, still very great on all lines. 
Even on the North-Eastern Railway, which has 
taken the lead in reducing the high ratio of non- 
paying load hauled, the average paying load of 
a goods train is still only 63 tons, which shows 
clearly the large proportion of empty and lightly- 
loaded trucks hauled. The London and North- 
Western Company, with a view to improving their 
goods-wagon loads, introduced some time ago a 
system of tranship stations at which small con- 
signments from different points to the same desti- 
nation are loaded into the same car. The com- 
pany, however, publish no details as to what 
the actual benefit thus obtained has been. The ad- 
vantage of the larger trucks used in the North- 
Eastern Company’s mineral traftic is shown by the 
fact that, in spite of there being in most cases no 
return load for mineral wagons, the paying load 
in mineral trains has averaged 121 tons, which is 
an increase of 15 tons on the corresponding train 
loads on this system a year ago. This company 
has also a system of transfer trucks which are used 
in case the consignments to a given point are less 
than a truck-load. These tranship wagons have 
doors at each side, which give easy access to the 
freight carried. Into them are loaded small parcels 
of freight for a particular branch. The train to 
which they are coupled is run at night, and stops 
at each station for which there is a small consign- 
ment, which is then unloaded direct on to the 
ordinary passenger platform, thus avoiding the 
delay of shunting the train into a goods siding. 

The North-Eastern Company stands alone in 
having reduced its passenger-train mileage. This 
it has been able to do owing to its monopoly in its 
district ; but our personal observation is that many 
of its trains are most uncomfortably crowded, 
notably the Newcastle and Leeds expresses. On the 
other hand, this company encourages passenger 
traftic by very liberal arrangements as to week-end 
and excursion fares. Week-end tickets at single 
fare for the double journey are issued between all 
stations on the system more than 42 miles apart. 
We believe we are correct in saying that on this 
line the average passenger fare is only 3d. per mile. 
Foreigners in discussing English railways generally 
assume that the average fare is 1d. per mile, and 
the English companies are therefore credited with 
charging the highest fares in Europe. If the 
North-Eastern Railway figures are to be taken as 
typical, they are really about the lowest; but as no 
other company prepares passenger mile statistics, it 
is impossible to find out the true state of the case. 
It is, however, probable that the North-Eastern 
Railway figure will be approached pretty closely by 
the other lines. On the Great-Eastern Railway, 
for example, workmen are carried 20 miles for 2d., 
and on the London Central Railway the workmen’s 
tickets are one-eighth of the total. On the Metro- 
politan District line about one-quarter the passengers 
travel with workmen’s tickets. 

As stated, the North-Eastern Railway is the only 
line which has reduced its passenger mileage, 
and the fact that the gross receipts have only 
diminished by a couple of hundred pounds cer- 
tainly goes far to disarm criticism. If, however, 
the railway companies embark to any extent in 
motor-car services, such as that established between 
Fratton and Southsea, they will, we fancy, be 
compelled, in spite of themselves, to prepare 
passenger mile statistics. The essence of the 
motor-car system of working is to give a fre- 
quent service by means of a vehicle holding 
from 40 to 50 passengers only. This replaces a 
service in which regular trains of many carriages, 
capable of seating some 200 or 300, say, were run 
at much wider intervals of time. Hence for the 
same total of passengers carried, the motor-car 
service must necessarily greatly increase the mileage 
run. Almost all the great companies are about 
to experiment with the system, and it should 
tend to largely augment the pooseene traffic 
on many of ‘their country and suburban branches, 
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To get the best results, however, it will be necessary 
that the Board of Trade shall agree to the aboli- 
tion of time-tables, thus assimilating the service to 
that furnished by tramcars or omnibuses. The 
Great Western Railway Company are going further, 
and are establishing motor-cars, using the ordinary 
roads. The first of these is to run between 
Helston and the Lizard, a route along which 
powers have already been acquired to open a light 
railway. The promoters, however, have found it 
impossible to raise the requisite capital. With the 
admitted speed limit of 20 miles per hour, these 
motor-cars should make nearly as good time through 
this sparsely- settled district as a light railway 
train would, since the Board of Trade limit the 
speed on such lines to 25 miles per hour. This 
fact has excited the indignation of the chairman of 
the Great Eastern Railway, and he calls for the 
abolition of the speed limit on light railways, and 
also on ene Me ia “pd oe tram-roads. The com- 
pany operates one of these between Wisbech and 
Upwell, and the speed is limited to eight miles an 
hour ; the engines, in accordance with Board of Trade 
requirements, being fitted with an automatic device 
which shuts off steam and puts on the brake if the 
speed exceeds the designed limit. Apparently, from 
Lord Claud Hamilton’s complaints, the company 
maintains this device in an efficient condition. 
We recall the circumstances that years ago some 
steam-trams, were fitted with a similar device, which 
thoroughly satistied the Board of Trade inspector. 
The governor, however, was driven by a belt, and 
it was remarkable how soon this belt disappeared 
after the engines had passed inspection and com- 
menced their regular daily work. As a consequence, 
the speed on parts of the line run over was often 
nearer 20 miles per hour than the legal limit of 
eight. It will be remembered that in the recent 
Motor-Car Bill discussion in the House of Lords, 
Lord Kelvin strongly advocated the compulsory 
fitting of some such device to ordinary motor-cars ; 
but, in view of the experience related above, we 
believe that the only way to ensure the appa- 
ratus being really operative would be a frequent 
inspection by a public authority ; and even then it 
would not be difficult to arrange matters so that an 
exceedingly careful examination would be needed 
to discover the true condition of affairs. 

It will be observed that all the companies who 
are proposing to introduce the motor-car service 
propose to use steam, thus avoiding the heavy 
capital expenditure which would be needed did 
they adopt electric traction. The main drawback 
to the use of steam, apart from higher running 
expenses, lies in the impossibility of getting the 
trains under way at anything like the same speed 
as is possible with electric traction. For an 
‘* omnibus” service, with its frequent stops, rapid 
acceleration is essential if the service is to be really 
popular. The highest acceleration yet reached with 
steam, so far as our knowledge goes, does not 
exceed 14 foot-second per second ; whilst, on the 
other hand, the Liverpool Overhead Railway’s 
rolling-stock is provided with motors capable of 
accelerating the cars at 4 foot-seconds per second. 
We understand that the Great Northern Railway 
are abolishing their fine old 8 ft. singles as fast as 
they come into the shops. The chairman, indeed, 
has definitely stated that they recognise that it is 
in the long run economical even to break up engines 
which, although in good condition, are too small 
for their work, and to replace them by heavier 
engines. Owing to special circumstances, the 
London Central Railway Company has this year 
been a particularly large contributor to the scrap- 
pile. With a view to reducing vibration, they are 
now working their lines on the multiple - unit 
system, and the change has involved the discarding 
of their old engines, which cost a total of 69,000I. 
only two or three years ago. 

Most of the principal companies have lost largely 
in their passenger traffic through the competition 
of tramways, in spite of red'ictions in local fares. 
Thus the North-Eastern Railway Company have 
carried nearly 1,000,000 less passengers in the New- 
castle district during the last six months, as com- 
pared with the me HAE period of 1902, but 
the equivalent money loss has been only 7545/. Simi- 
larly, the Great Central Railway Company has car- 
ried 330,000 passengers less in the Manchester dis- 
trict, but the corresponding loss has only been 
20001. or 30001. Other companies have quite 
similar reports. In fact, one of the most noticeable 


features of the railway returns for the first half of 
this year has been the number of cases in which 





the companies report a falling-off in the number of 
passengers carried, but at the same time show an 
actual increase in passenger receipts. We are often 
told that we are not a logical people, but we shall 
be surprised if, sooner or later, the continued record 
of facts of this kind will not force even the most 
conservative of our companies into an appreciation 
of the value of passenger-mile and ton-mile statis- 
tics. As matters stand, the Board of Trade has 
power to call for these now ; and did it exercise the 
power it would probably prove a blessing in dis- 
guise to the companies. 








THE RADIUM EMANATIONS. 

No branch of science has ever been so widely 
popular as that relating to the novel radiations 
and emanations, the particulars of which have 
followed one another in rapid succession since 
Roéntgen announced his discovery. The mystery 
which so far surrounds the subject may account 
for a great deal of the universal interest taken 
in these emanations. For the demonstrations 
themselves are far from attractive on the whole, 
and the speculations, and bewildering energy esti- 
mates based upon them, leave the general public 
under the impression that we should have done 
better, perhaps, if we had—acknowledging our 
ignorance—adhered to the term ‘‘ X rays.” To a 
certain extent we must say that we share that 
opinion. Many scientists have certainly agreed 
upon a good many experimental facts ; but we 
also find considerable divergence, and hasty con- 
clusions have been drawn. ‘There is nothing alarm- 
ing in this, however; not in premature speculation, 
at any rate. A wrong focus would soon reveal to us 
that we were drifting in the wrong direction. 

Let us first look at some of the doubtful, though 
fairly established, properties of the radium ema- 
nations. The loss of mass seems infinitesimal. 
Heydweiller, who has for some years been engaged 
with Landolt in trying to ascertain whether there 
is not, after all, some minute loss of mass or weight 
accompanying chemical combination, indeed be- 
lieved that he had demonstrated a loss of 0.02 milli- 
gramme per day from a glass tube containing 
5 grammes of radiating substance. But there may 
have been a flaw in his experiments, though he 
found indirect support in Becquerel’s energy esti- 
mates. E. Dorn has not confirmed this loss in 
similar experiments. He made a curious observa- 
tion, however, when, last May, he opened a Jena 
glass tube, 0.3 millimetre in wall thickness, in 
which 30 milligrammes of radium bromide had 
been kept for six months, by scratching the tube 
with a file. A spark was seen, though he was experi- 
menting in the sunlight, and a crack heard. If 
the negatively charged radium emanations had 
passed through the glass, leaving the positively- 
charged electrons inside, he argues, then a kind 
of Leyden jar effect might have been produced. 
Geigel has gone further than Heydweiller. He 
noticed that balls of lead lost in weight when 
radiated upon, and he spoke of absorption of 
gravitational energy by radium, while Heydweiller 
had suggested a conversion of potential gravitation 
energy into radiation energy. But Forch, Kucera, 
and W. Kaufmann have refuted Geigel in different 
ways ; Kaufmann ascribes the Geigel effect to con- 
vection currents. 

About the following properties of radium there is 
fair agreement among the chief workers in this field, 
Professor and Madame Curie, the discoverers of the 
element, Becquerel, Giesel, Rutherford and Soddy, 
R. J. Strutt, and others. We have to distinguish 
three types of radiations, The a radiation consists 
of corpuscles, about twice as large as the hydrogen 
atom, moving with a high velocity, carrying posi- 
tive charges, and easily absorbed by solids; they 
should therefore accumulate in solid radium salts 
and radio-active minerals. On dissolving dry 
radium salt in water, three-quarters of the radio- 
activity is instantly discharged. The negatively- 
charged 8 emanation forms a more penetrating 
cathode radiation. The y emanation is intensely 
penetrating; it carries no electric charge. The 
Curies have further observed that radium spon- 
taneously maintains a temperature of about 1.5 
deg. Cent. above the surrounding temperature, 
and must therefore, as Sir William Hugyins puts 
it, emit heat radiation of wave-lengths falling within 
the infra-red spectrum. There is finally the glow 
in the dark, showing that spontaneous luminous 
radiations are going on. 

Sir William Huggins, President of the Royal 





Society, and Lady Huggins have been studying the 
spectrum of this glow. It appeared to them that 
the glow was not a phosphorescence or fluorescence, 
as ordinarily understood, but a continuous and 
independent radiation, set up by those more active 
molecules which are supposed, in consequence of a 
condition of internal instability, to be the source of 
all the phenomena of radio-activity, and which can 
scarcely fail themselves to be violently agitated in 
connection with disruptive molecular changes— 
especially the flinging-off of heavy corpuscles— 
during which part of the energy stored up is libe- 
rated in the kinetic form.. Taking this view of the 
visible radiations, it seemed highly probable that 
the molecular motions by which they were set up 
—whether we suppose all the molecules to be con- 
cerned or only * a undergoing active change— 
would be so far analogous to the vibrations produced 
artificially when radium vapour is rendered lumi- 
nous in a flame or by the blow of an electric dis- 
charge, as in like manner to set up vibrations of 
certain definite wave-lengths ; or, in other words, 
to furnish a spectrum of bright lines. 

A slit spectroscope could not be used visually, 
owing to the feebleness of light. A thin fragment of 
some length, shining in the dark as a narrow line 
of light, gave in a direct-vision spectroscope a spec- 
trum which extended from the blue down to the 
D line, where it became too faint ; and within this 
spectrum certain brighter spots could be dis- 
tinguished. The spectrum was photographed with 
the aid of a small quartz spectroscope which Sir 
William constructed some time ago for very faint 
celestial objects ; it contained a compound quartz 
prism of 60 deg., consisting of two prisms of 30 deg. 
of a right and left-handed quartz respectively. The 
solid salt was placed 1 millimetre in front of the 
slit of less than z}, in. Exposure of twenty-four 
hours give two bright lines, 72 hours eight bright 
and at least eight faint lines. But the two charac- 
teristic lines of the spark spectrum of radium—as 
studied by Demargay, Exner, Haschek, and Runge 
—viz., 3814.5 and 3646.8—did not come out; the 
glow spectrum is therefore nat an electric discharge 
spectrum. The glow emanation may only come 
from the most active molecules suffering loss by 
material emanation. Some lines appeared to agree 
with the helium lines, but the most characteristic did 
not; yet, considering that Rutherford and Soddy 
have pointed out the almost invariable presence of 
helium in minerals containing uranium, it did not 
seem impossible that helium was being liberated in 
connection with the active molecules in a state of 
molecular vibration. 

So far the communication which Sir William and 
Lady Huggins presented to the Royal Society 
on July 17. On August 5 a remarkable addition 
followed. It had resulted that when the spectrum 
was shifted very slightly with regard to the scale, 
then the seven strongest lines would agree in inten- 
sity, character, and position with the bands of 
the nitrogen spectrum. No cause for such a shift- 
ing could be traced; but a movement through 
zio in. (making a difference of 9 x 10—° metre) was 
all that was required. The radium bromide ex- 
perimented with was obtained from Buchler and 
Co., of Brunswick ; comparative tests were sub- 
sequently made with radium bromide from the 
Société Centrale de Produits Chimiques. In this 
latter salt some of Demargay’s lines come out well, 
some of Exner and Haschek not. The whole of the 
ultra-violet radiation seems to be due to nitrogen ; 
whether atmospheric nitrogen or nitrogen occluded 
by the radium, is an open question. 

This important addendum made by Sir William 
and Lady Huggins to the first portion of their paper 
will have to be borne in mind when we pass to a 
communication to the Royal Society by Sfr William 
Ramsay and Mr. Frederick Soddy, M.A., on 
‘‘Radio-Activity and the Production of Helium 
trom Radium.” It had been discovered by Giesel 
that radium bromide occluded gases. Giesel and 
Bodlinder found these gases to consist chiefly of 
hydrogen and further of oxygen. Removing those 
two gases from 20 milligrammes of radium bromide, 
Ramsay and Soddy found lines of carbon dioxide— 
due to the combined action of oxygen and radium 
emanation on the lubricant--and the D, line of 
helium—not always though. This and other helium 
lines became more distinct, however, when the 
emanation which had been condensed in a U-tube, 
dipped into liquid air, was again washed with 
oxygen and allowed to stand for several days ; and 
in the emanations from 30 milligrammes of radium 
bromide, lent by Professor Rutherford, six helium 
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lines were distinctly identified. The other radium 
bromide was, we believe, obtained from Buchler 
and Co., while the salt used by Heydweiller and 
Geigel came from De Haén. The source is evidently 
of importance. 

The sceptic may object that nobody has yet 
handled pure radium salt, and that spectroscopic 
tests are, from their very delicacy, not in themselves 
' sufficient to establish what practically amounts to 
a conversion of one element into another. No- 
body has, of course, handled any really pure sub- 
stance.: But when we deal with most excep- 
tional circumstances, very exceptional care is neces- 
sary, and a little scepticism is justified. We do 
not, of course, in the least wish to suggest that 
greater care might have been exercised in the spec- 
troscopic measurements we are having made. Sir 
William Ramsay has quite recently brought before 
the Royal Society elaborate measurements of the 
spectra of neon, krypton, and xenon, made by Mr. 
K. C. C. Baly. The aluminium wires, used as 
electrodes, give off hydrogen under the electric 
discharge. This is a known source of trouble, 
and the hydrogen can be removed by exhaus- 
tion. But more hydrogen, we are informed, was 
evolved on adding any of these monatomic gases, 
and that hydrogen had also to be removed by 
thorough washing with argon and re-exhausting. 
We may get pure gases by these means. But when 
we read that forty lines were common to the spark 
spectra of krypton and of xenon, in which 700 and 
1370 lines were measured respectively, we may feel 
a little doubtful, though the spectra on the whole 
agree with those of Liveing and Dewar and of 
Runge. 

The information which Ramsay and Soddy give 
on the gaseous emanations of radium, and also of 
thorium, is probably more reliable. The emana- 
tions are as inert as the gases of the argon family. 
Prolonged sparking with oxygen, and heating with 
platinum and palladium black, zinc dust, powdered 
magnesia and lime, and chromate of lead, have no 
effect on the radio-activity—practically the best 
means we possess for testing these emanations. 
When the emanation is condensed by liquid air, 
and washed with other gas, the latter shows no 
trace of luminosity ; but we can follow the passage 
of the emanation through glass tubes with the eye. 
The emanations travel slowly through capillary 
tubes and through a plug of phosphorus pentoxide, 
but rapidly into the pump reservoir, and they 
make oxygen attack mercury when oxygen alone 
would have no effect. Ramsay and Soddy have 
further demonstrated that argon, xenon, neon, 
and helium do not possess any radio-activity of 
their own. 

We come to experiments on the ‘‘ Effect of the 
Extreme Cold on the Radium Emanation,” by Sir 
William Crookes and Professor James Dewar. Our 
readers will remember the peculiar scintillations 
produced by radium on sensitive blende.* When 
the whole apparatus is cooled in liquid air, the 
scintillations grow fainter, and stop. This might be 
due to the presence of the liquid, to the cooling of 
the screen, or to the cooling of the radium. By 
cleverly-designed apparatus the authors show that 
the scintillations remained vigorous when the 
radium was cooled by liquid air, while the screen 
was kept at ordinary temperature, but ceased when 
the screen was cooled. A high vacuum, produced 
with the aid of the pump and by freezing the satu- 
rated water vapour contained in a tube, did not at 
all prevent the radiations from passing. Finally, the 
following experiment was performed, A U tube 
was drawn out on the one side to a long capillary ; 
the other limb was stuffed with purified asbestos, 
the lower part blown out to a bulb, and a speck of 
radium bromide placed in a little cavity in the lower 
portion of the bulb. At first only the speck showed 
a slight luminosity. The capillary was now dipped 
into liquid air; a day later the capillary was dis- 
tinctly luminous; the emanation had to pass 
through the asbestos, to be condensed in the 
capillary by the cold. The condensation by cold 
will be continued for many days, with the object of 
finally examining the condensed emanation. 

The Hon. R. J. Strutt has studied the pene- 
trating power of the y rays and the ionisation which 
the a, 8, and y rays of radium produce in various 
gases — hydrogen, air, oxygen, carbon dioxide, 
sulphur dioxide, chloroform, carbon tetra-chloride, 
and others. We assume that gases conduct elec- 
tricity only when ionised. The rays had to pass 
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through a sheet of aluminium, and finally through 
a plate of lead 1 centimetre in thickness, so that 
only the y rays were likely to emerge. - The ionisa- 
tions of these substances, when exposed to the 
different radiations, increased in the order in which 
they are arranged. But the three types of radia- 
tions behaved similarly, and all three differently 
from Réontgen rays. Now, the frays, being 
cathodic in nature, should produce Réntgen rays 
when they strike a solid obstacle. We should 
hence expect the y rays to resemble Réntgen rays, 
which they do in many respects, but not in this 
particular one, and Strutt therefore supposes that 
the y emanation may be corpuscular in nature, but 
not carrying electric charges, and, therefore, not 
deflected by a magnet. 

Mr. W. B. Hardy and Miss E. G. Willcock are 
investigating the oxidising action of radium rays 
as indicated by the decomposition of iodoform. 
Solutions of iodoform in chloroform turn purple 
(brown in alcohol) in the — of oxygen and 
radiant energy of some form. That source of 
radiation may be daylight, but the change is pos- 
sible also in the dark in the presence of certain 
catalytic substances, and some salts have an 
accelerating, others a retarding, influence. The 
interesting point of the authors’ research is that 
the f rays of radium seem to be particularly active 
in this respect, but as several thicknesses of glass 
and lead did not stop the effect, the y-rays also 
appear to be concerned. Further, the a-rays seem to 
change the physical state ; they coagulate electric- 
ally negative colloids, and dissolve colloids charged 
positively ; the 8 andy -rays produce chemical 
changes and oxidise tissues. Without dwelling 
upon the differences between light rays, Réntgen, 
and radium rays, the authors suggest that the 
often lethal effects of radium rays may more be 
due to their great power of penetration than to 
any novel or intense action. 

In this connection a suggestion by Mr. Alexander 
Graham Bell is of interest. He has pointed out 
that the successful treatment with radium rays of 
internal cancers might be extended to deeply-seated 
cancers—where so far the’ treatment has failed—if 
the radium tubes were inserted into the heart of the 
cancer. Cancer isa desperate disease which justifies 
considerable risks. But Mr. Frederick Soddy’s 
proposal to treat consumptive patients with radium 
rays, or the infinitely weaker, but in some respects 
preferable, thorium rays, looks somewhat pre- 
mature. We may do good, but we may also do 
mischief. 

Sir W. Huggins was unpleasantly reminded of 
the great penetrating power of radium rays. He 
kept a box with radium bromide in an upper 
drawer of his writing-table, and a store of photo- 
graphic plates in a lower drawer. After a week or 
two all the plates were found to be completely 
fogged, although the boxes were four deep. A 
connection between radium and helium is sug- 
gested also by the discovery of a gas in the 
mineral waters at Bath, which Mr. H. S. Allen 
finds to be radio-active ; helium had previously been 
found in this gas. Professor J. J. Thomson, some 
time ago, noticed that the air extracted from the 
Cambridge tap-water and from the water of certain 
springs was radio-active. The radio-activity of the 
Bath water decreased rapidly. Thisis noteworthy ; 
for if the therapeutic value of the waters, which 
chemists cannot fully explain, should be due to the 
radiating gas, then we could understand why 
waters should be so much more efficient when 
taken on the spot than when bottled. 

We will conclude with a few words on speculative 
hypotheses. Ch. Lagrange, of Brussels, thinks 
that forces exist such that static equilibrium is 
impossible on the impact of bodies of different 
composition. The forces which make bodies like 
radium emit rays without apparent loss of sub- 
stance would be forces of repulsion, emanating 
from the surface (not the centre) of the mass of 
the atom. The repulsive force would act in the 
inverse ratio of the volume—i.e., decrease with the 
cube of the distance, while Newtonian gravitation 
acts in the inverse ratio of the surface of matter, 
and decreases with the square of the distance. The 
belief in repulsive forces is not new, of course ; Lord 
Kelvin has often alluded to thgir possibility. Filippo 
Ré inclines to a microcosmic nébular hypothesis. The 
atoms of the constituent particles formed originally 
nebular masses, he argues, which have condensed 
to small suns. Most of these suns are dead ; but 
the suns of our radiating bodies—-which are dis- 
tinguished by very high atomic weights, that of 





radium veing 258, according to Runge and Precht 
—are not yet extinct. 

Sir William Crookes, in his lecture on ‘‘ Modern 
Views of Matter: the Realisation of a Dream,” 
delivered before the International Congress for 
Applied Chemistry, held in Berlin this June,* 
struck a different and decidedly pessimistic note. In 
his spinthariscope phenomena, above referred to, 
we may, he said, actually witness the bombard- 
ment of the screen by the positive ions hurled-off 
by radium with a velocity of the order of that of 
light. ‘‘ We may,” he said, ‘‘ in fact, be witnessing a 
spontaneous dissociation of radium, and we begin 
to doubt the permanent stability of matter. The 
chemical atom may actually be suffering a katabolic 
transformation, but at so slow a rate that, su ing 
a million atoms fly off every second, it sce ake 
a century for weight to diminish by one milligramme 
. . » This fatal quality of atomic dissociation appears 
to be universal and to operate whenever we brush a 
piece of glass with silk; it works in the sunshine 
and rain drops, and in lightning and flames ; it 
prevails in the waterfall and in the stormy sea ; 
and although the whole range of human experience 
is all too short to afford a parallax whereby the date 
of the extinction of matter can be calculated, pro- 
tyle, the ‘formless mist,’ once again may reign 
supreme, and the hour hand of eternity will have 
completed one revolution.” 

It is satisfactory that the katabolic transforma- 
tion is proceeding at so reassuringly slow a rate. 
Meanwhile, we may suspend our judgment, and 
wait for a confirmation or refutation of the conver- 
sion of radium emanations into some other elemen- 
tary substance. Nearly all the papers to which we 
have referred at some length were published in the 
Proceedings of the Royal Society of July and 
August, and the transactions of other scientific 
bodies are full of similar researches. The multi- 
tude of workers is a sufficient guarantee against 
any danger of our being misguided by the authority 
of some particular school. , 








THE UTILISATION OF WASTE. 

So many bright hopes have been falsified in cases 
where it has been supposed easy to realise wealth 
by the utilisation of erstwhile waste products, 
that the task of chronicling successes is quite an 
agrecable one. While failures naturally draw upon 
themselves widespread criticism and its accom- 
panying notoriety, successes often go on their way 
unheeded, and without bearing testimony from the 
housetops to the triumphs of chemical research and 
mechanical application. It is not without interest 
and importance, therefore, occasionally to take 
stock of the situation, and to record successes and 
failures, in order that the lessons they teach may 
be assimilated by those whose exuberance of zeal is 
apt to lead to obscurity of vision respecting salient 
points in the particular case, or process, in which 
they are interested. Of course, in a short article 
like the present, it will be impossible to touch on 
more than one or two cases, which will be selected 
at random from the mass of material which readily 
comes up before the mind. It need hardly be said 
that an immense number of patents are taken out 
every year by those who, while possessing, no doubt, 
a correct knowledge of theory, suffer at the same 
time under a total ignorance of the difficulties 
surrounding the practical application of their 
schemes. Numbers of such patents remain in 
abeyance, the expense of testing them on a large 
scale frequently proving a stumbling-block of the 
first magnitude. In books which have been written 
under titles somewhat similar to our head-line we 
have noticed hardly any disposition to sift what has 
merely been suggested, or patented, from what has 
actually been put to the practical test. We do not 
advocate the omission of all reference to ideas which 
so far have not been put to any application, for it is 
conceivable that others might utilise them to ad- 
vantage ; but it certainly seems desirable to state 
how far the embryc has developed towards maturity. 
In saying this, we do not at all ignore the difficulties 
that beset the author’s path, the chief of which un- 
doubtedly is the strong disinclination of the bulk of 
our manufacturers to make public property what 
has been carried out in their own suche at their 
own expense. This spirit of reservation may not 
be to the best interests of the country, but with 
that we have nothing to do; we are merely con- 
cerned here with its existence, which is largely the 
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cause of recent writers having referred in terms of 
eulogy to processes which have had ample trial on 
the large scale, and have been found wanting. 

But enough by way of prelude. It is only fitting, 
having regard to the interests which this journal 
mainly subserves, that a commencement should be 
made with the iron industry. Passing over the 
utilisation of waste heat from the blast furnace, and 
the recovery of ammonia in cases where coal is used, 
as subjects of ancient rather than of modern history, 
we may direct attention to the altered point of 
view from which the ironmaster now regards phos- 
phorus, an element which in the past has been the 
butt of so much abuse and animadversion. At the 
present day, the removal of this body is not only 
easily and expeditiously carried out, but its sale in 
the compound form of phosphate of lime for manu- 
rial purposes is actually an important source of profit 
in the steel manufacture. This remark applies more 
particularly to the Middlesbrough district, where 
the iron used is of high phosphorus content. 
Formerly it was not found advantageous to employ 
pig of this sort for steel-making, but now the con- 
junction of the Saniter process (which effects the 
removal of the sulphur) with the basic steel process 
enables the steel manufacture to be carried on 
successfully, the sale of the phosphate of lime 
having shown an increase beyond the most sanguine 
expectations. Here, then, we have a_ notable 
example of modern scientific achievement, though, 
of course, the results have not been arrived at in a 
day, but represent the outcome of extended labour, 
coupled, it is hardly necessary to say, with consider- 
able expenditure. Again, iron furnace slag is being 
increasingly utilised for brick-making, and in the 
preparation of glass-wool. We cannot speak with 
confidence as to the extent to which the glass-wool 
manufacture is being carried on to-day, but the 
product is being largely used as a non-conducting 
coating for heated surfaces. It is the fresh slag as 
it comes from the furnace that is used in the manu- 
facture, the agent of trapsformation being a jet of 
steam. So far, no particular progress has to be re- 
ported in the direction of utilising the vast unsightly 
heaps of slag which meet the eye in our iron-manu- 
facturing districts, and we are not disposed to anti- 
cipate their conversion in the present generation. 

In Cleveland, as elsewhere, the puddled iron 
industry is chiefly replaced by the steel industry, 
and although one sees many dismantled ironworks 
about, the volume of industry is greater than it ever 
was. The cinder tap of the older iron yards is now 
recognised to be valuable metal, and it is being re- 
gained from old heaps. <A rather curious incident is 
recorded from Sunderland, where a new church has 
been built on some of this ground, and a German 
firm got the right from the Ecclesiastical Commis- 
sioners to exploit the ground round the church— 
not used, it should be said, as a churchyard. A 
considerable amount of old metal was recovered, 
and exported to Germany at a good profit. In 
cases of this sort it is only those who are first in the 
field who manage to reap any considerable advan- 
tage ; late comers experience the full force of com- 
petition, and are apt to be sadly disillusioned when 
they arrive at a correct estimation of the situation. 
Numerous instances occur to the mind where astute 
people have kindly offered to remove their neigh- 
bours’ rubbish, and have managed to keep dark the 
fact that they found it, or parts of it, to be saleable 
at a profit. Probably the most glaring instance of 
this kind is the case which came to light at Wool- 
wich Arsenal not so long ago. Here it was found 
that brass filings, or refuse consisting largely of 
this material, had been sold for years to a firm who 
contracted for them at a low figure. It is, of 
course, of the essence of business acumen to buy at 
the lowest figure, and one can hardly express sur- 
prise at the action of the firm concerned. Blame 
attaches rather to those who, in their ignorance or 
dilatoriness, allowed the purchaser to obtain such 
remarkably good terms. Strictures seem to be 
called for in this case, because it should have been 
easy for those responsible for the sale to find out 
what was the general practice elsewhere, brass 
filings having been sold at their market value for a 
long time. In the case of the first utilisation of a 
waste product it is, of course, different ; and it seems 


to us that the man who finds he can use what other 
people pass over is entitled to what profit he can 
make ; if such profits are of considerable magnitude, 
it will assuredly not be long before his secret is out, 
and competitors arise to effect the reduction of the 
profit to a point which offers very little induce- 
ment to a continuation of the enterprise. 





The matter of the sale of condemned stores comes 
under a somewhat different category to the utilisa- 
tion of by or waste products from manufactures. 
The second-hand dealer who attends the sales by 
auction, or tender, of the various Government de- 
partments is rarely a technologist or manufacturer. 
He is more of a speculator, and, with his know- 
ledge of the markets in which he hopes to re-sell, 
he can generally conduct his business with a profit, 
trusting in the variety of his dealings to make up 
on one article of purchase what he may perchance 
lose on another. In the sales by auction it is a 
difficult matter to prevent the formation of rings, 
the individual members of which are in league for 
their mutual benefit. Perhaps this is why the 
Post Office department sells its condemned stores 
by tender, issuing detailed forms of the goods on 
offer, some time beforehand, to firms inscribed on its 
books, and to those who apply for details after see- 
ing the advertisements inserted in certain journals. 
It must be said that a certain amount of trouble is 
associated with dealing with these tender forms ; 
and, of course, there is a good deal more secrecy 
associated with the price obtained than is the case 
with an open auction—facts which lead a good 
many purchasers to prefer the Dockyard system to 
that which prevails at St. Martin’s-le-Grand. Cgm- 
pared with what obtained at one time, we may 
take it that, at the present time, no one can easily 
grow rich out of the waste material of the Govern- 
ment departments—the Woolwich case referred to 
above being quite an exception. 

Like the Government departments, the railway 
companies are all alive nowadays to disposing 
of their waste material to the best advantage. 
Waggon-grease is a body that has had attention 
attracted to it of late years, though here a 
change in procedure has to a large extent 
strangled a new industry. Axle-grease used to 
consist, as far as its fatty constituents went, of 
saponifiable oils, and certain enterprising persons 
found it a profitable matter to convert this into 
soap—not a high-class product, certainly, but still 
a soap that had a market value. Of late, how- 
ever, it has become the practice to substitute 
mineral oil for tallow, the result being that the 
waste product has lost favour with those who 
formerly purchased it for soap-making purposes. 
Another prominent instance of the utilization of 
oily matters formerly allowed to go to waste is seen 
in the tin-plate districts of Monmouthshire and 
South Wales. As is generally known, palm-oil is 
largely used in connection with the tinning bath, 
and it is only matter for surprise that for so long 
the spent material was simply run to waste without 
efforts being made to utilise it. 

Turning more particularly to the waste from 
chemical and metallurgical works, there is nothing 
of great novelty to chronicle. It is ancient his- 
tory to refer to what the cyanide process has 
done in effecting the extraction of gold from 
ore, at one time considered too poor to repay 
working. Its application, however, to slime and 
refuse connected with old workings in different 
parts of the world is being increased at the 
present time, and should come in for mention. 
Perhaps one of the most important metallurgical 
problems of the day is the easy and effective separa- 
tion of complex sulphide ores. Many have been 
the processes suggested and partially put into 
operation, and almost as many have been the cases 
where failure has been writ large. There are 
evidences, however, that with regard to this matter 
considerable progress will be reported in the near 
future ; and we hope to be in a position before long 
to deal with the matter specially at greater length 
than it can be afforded on the present occasion. 

Glancing at the chemical industry, there is not 
much of novelty with regard to recovery processes ; 
in a good many cases chemicals are allowed to run 
to waste because they can be bought cheaper from 
other sources than would be the case were their 
recovery effected. People do not usually work up 
waste products unless it pays to do it, or unless 
they have to in order to avoid getting into the 
clutches of the law. Plant costs money, and in 
most cases cannot be moved, and it is not surprising 
that manufacturers are somewhat chary of com- 
mitting themselves to expenditure the return on 
which is highly problematical. Changes and 
vicissitudes are common features of the chemical 
industries ; a product may yield a good protit one 
year while involving the manufacturer in loss the 
next year. It is impossible to look far ahead with 
any degree of certainty, and we have very grave 





doubts as to the effect which the employment of 
more chemists would have on our languishing in- 
dustries—languishing because of big combinations 
and hostile tariffs. But we are entrenching on 
polemical matters; the point, however, which we 
wished to make is, that the manufacturer who 
allows a few pounds’ worth of chemicals to run 
away down his drains is not necessarily to be 
called inefticient and careless in his business 
outlook. There are probably good and _ suf- 
ficient reasons for his lassitude in this direction, 
and any generalisation on the part of outsiders 
should be indulged in with all reserve. A few 
years ago it was proved to be practicable and 
economical for india-rubber manufacturers to re- 
cover the naphtha used in bringing the rubber into 
solution. This year, however, owing to certain 
causes, solvent naphtha has been contracted for at a 
price less than half of that which used to be con- 
sidered the normal price. Under the circumstances, 
it is not surprising that the makers of naphtha- 
recovery plant are not busy. In a good many 
cases chemicals are run to waste which could be 
profitably recovered by the chemical manufacturer, 
were it not for the matter of freight. The cost of 
carriage on the liquor from dye-works, or calico- 
printing works, is quite prohibitive in most cases ; 
and unless there is inclination and the necessary 
facilities for working them up on the spot, they are 
perforce allowed to run to waste. 

A by-product business which has now been 
largely given up on account of the reduced 
selling price of the material is that of the pre- 
paration of copperas, or sulphate of iron, from 
coal-measure pyrites. This body, which occurs 
in some coal seams to a considerable extent, has 
to be removed as far as possible from the 
coal, and when copperas sold at 60s. per ton, it 
was the regular thing to make it from the pyrites 
by oxidation. To some extent this is still carried 
on; but, as a rule, in the North of England, the 
process has been given up since the selling price of 
the product dropped to about half the above figure. 
Recovery processes, or methods for the utilisation 
of waste, will be adopted or, more correctly speak- 
ing, carried on, only as long as the current market 
quotations for the products enable them to be 
worked at a profit; and, though this seems to be 
merely the statement of a truism, it is necessary to 
emphasise it in order to explain away the great 
disparity observable between the number of pro- 
cesses worked out theoretically, and probably 
patented, and the number found in actual opera- 
tion. 


SOME RECENT PATENT CASES. 
(From a Lecat ContTRIBUTOR.) 


ALTHOUGH some ‘gentlemen of the long robe ” 
complain that there has of late been a dearth of 
patent litigation, yet a number of cases involving 
the decision of important points have recently come 
before the Courts for consideration. As it is often 
important for patentees and inventors to be 
acquainted with the most recent decisions, a short 
explanation of some of those which appear to be 
important may be found useful. : 

A difficulty frequently arises when a patentee in 
England wishes to bring an action for infringement 
against a party who is outside the jurisdiction of 
the English courts. In order to pursue his remedy 
he has to make a special application ; and even if 
this is successful, it is far from certain that he will 
eventually obtain any redress, beyond an injunction 
to restrain the defendant importing goods which 
constitute an infringement of the patent. or 

Service of a writ of summons out of the juris- 
diction may be allowed by the Court or a Judge, 
whenever (inter alia) any injunction is sought as to 
anything to be done within the jurisdiction, or any 
nuisance within the jurisdiction is sought to be 
prevented or removed, whether damages are, or 
are not, also sought in respect thereof. An appli- 
cation of this kind must be supported by an 
affidavit stating that in the belief of the deponent 
the plaintiff has a good cause of action, and show- 
ing in what place or country the defendant is, or 
probably may be found. < 

In a case which was decided in 1896 (the Badische 
Anilin, &c., Company v. Johnson (1896) 1 Ch. 25), 
an action was brought to restrain the first defen- 
dants, retail traders in London, and the second 
defendants, a firm in Switzerland, from selling 
plaintiff's dyes in England. The writ was served 
on the first defendants in England, and an appli- 
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cation was made for leave to issue a concurrent 
writ, and serve notice of it on second defendants in 
Switzerland. It was decided on the evidence that 
the plaintiffs had made out a primd facie case of 
sale in England by the second defendants, and leave 
was given by the Court of Appeal. The action, 
however, was eventually dismissed with costs. A 
more recent case, however, in which the same 
company were plaintiffs, illustrates the difficulty 
of this first step in an action for infringement. 

In the case of Badische Anilin and Soda Fabrik 
v. Chemische Fabrik, vormals Sandoz (20 R.P.C. 
413), the owners of letters patent obtained leave to 
serve notice of the writ in an action for infringe- 
ment of a patent on the defendants out of the 
jurisdiction. After service, the defendants moved 
to set the proceedings aside. In answer to the 
affidavits filed on behalf of the plaintiffs, the 
defendants filed affidavits stating the course of 
their business ; and they contended that all that 
they did within the jurisdiction was to enter into 
contracts for the delivery of the goods abroad, 
and that that was not infringement, and that there 
was no cause of action. The plaintiffs, on the 
other hand, alleged that the defendants’ travellers 
brought samples of infringing dyes into this 
country and used them in obtaining orders ; that 
the defendants had extensively infringed; and 
that six cases of infringement had come to their 
knowledge. It was held by the Court of Appeal 
that the plaintiffs having raised a primd facie case 
of infringement not completely displaced by the 
defendants, and there being on the affidavits a 
conflict of. facts, the Court would not try the 
questions raised at this stage. The result is that 
there will have to be a species of preliminary trial 
before the real merits of the case can be gone 
into. 

The desire of every patentee is to procure for his 
patent the hall-mark of validity. 

In an action for infringement of a patent, the 
Court or a Judge may certify that the validity of 
the patent came in question. Of course a certifi- 
cate of validity is not conclusive as to the validity 
of a patent; but if the Court or a Judge so 
certifies, then in any subsequent action for in- 
fringement the plaintiff in that action, on obtain- 
ing a final order or judgment in his favour, shall 
have his full costs, charges, and expenses as 
between solicitor and client; unless the Court or 
Judge trying the action certifies that he ought not 
to have the same. 

In the case of J. B. Brooks and Co., Limited, v. 
EK. Lycett, Limited (xx., R.P.C., 390), a point 
arising under this provision was decided. An 
action was brought by the plaintiffs, who are the 
well-known manufacturers of bicycle saddles, to 
recover damages for infringement, and for an in- 
junction. The defendants delivered a defence 
which denied infringement, and alleged, amongst 
other things, that the patent in question was 
invalid. At the trial, however, the defendants put 
in no appearance. The plaintiffs’ counsel asked for 
the relief claimed, and he alsoasked for a certificate 
to the effect that the validity of the patent had 
come in question in the action. The learned Judge, 
having been satisfied that the validity was disputed 
in the defence and that there had been evidences of 
validity given, granted the certificate. 

This case illustrates the important fact that a 
declaration of validity can be obtained although the 
defendant enters no appearance. In the past there 
has been some doubt as to whether the judge will 
grant a certificate in such circumstances. 

Thus in Stocker v. Rogers (1 C. and K., 99), 
where a verdict by consent was taken for the plain- 
tiff for 40s., Mr. Justice Erskine refused a certifi- 
cate to the effect that the validity of the patent had 
come in issue, saying :—‘‘ My certificate would 
affect third parties ; and it would be possible in a 
case like the present for two parties by collusion to 
consent toa verdict in favour of a patent ; and if 
they could obtain a certificate under the third sec- 
tion of the statute, to use it afterwards to the 
injury of another party who was really contesting 
the validity of the patent.” 

Another important point of practice was decided 
ina recent case. One of the chief difficulties which 


besets the path of the plaintiff in an action for 
infringement is to ascertain how the defendants 
are interfering with his rights. The object of the 
Court in ordering inspection is to enable the issues 
before it to be properly tried, and not determined 
on evidence which may be mere conjecture. 


matter, and must be satisfied (1) that the 
party seeking inspection has a case to be tried ; 
and (2) that inspection is required to place that 
same case properly before the Court. A roving 
inspection will not be ordered, or one merely to 
satisfy the applicant’s curiosity; and the Court 
must be satisfied that the inspection is essential to 
the case of the party applying. 

That the Court will grant facilities for this pur- 
pose appears from the case of Swain v. Edlin- 
Sinclair Tyre Company (20 R.P. C. 435). There 
the plaintiffs pieces an action for infringement. 
In February of this year they applied to the Court 
for an order to view the defendants’ premises. 
Section 30 of the Patents, &., Act of 1883, pro- 
vides that :—-‘‘In an action for infringement of a 
patent, the Court, or a Judge, may, on the appli- 
cation of either party, make such order for inspec- 
tion, and impose such terms, and give such directions 
respecting the same and the proceedings thereon as 
the Court or a Judge may see fit.” Having read a 
large number of affidavits on either side, which 
showed the complexity of the issues in the case 
before him, the learned Judge directed that Mr. 
Swinburne and Mr. Heyas should be at liberty to 
attend at and inspect the defendants’ works. He 
would not, however, allow the plaintiffs themselves 
to inspect. 

Passing on to consider questions of more general 
interest, we find useful statements of patent law 
in the case of Nadel v. Martin (20 R.P.C. 129). 
There it appeared that the owner of certain patents 
entered into an agreement to sell them for a price 
to be paid partly in cash and partly in shares of a 
company to be formed by the purchasers before the 
date fixed for completion. The assurance to the 
purchasers was to contain a covenant by the vendor, 
guaranteeing the validity of the patents. The pur- 
chasers were to buy some of the patented machines 
from the vendor. 

Some of these machines were delivered, and the 
purchasers by arrangement gave certain promis- 
sory notes for the part of the purchase moneys for 
the patents payable in cash. In consolidated 
actions by the vendor for the price-of the machines 
delivered, and on the promissory notes, the defen- 
dants alleged that the guarantee of validity of the 
patents was in the nature of a condition, and that 
the same were invalid as having been anticipated, 
and for want of subject-matter. It was decided 
that the guarantee of validity was not in the nature 
of a condition entitling the defendants to repudiate 
the contract, but a mere warranty; and further 
that the patents were valid. In the course of his 
judgment, Mr. Justice Bigham said: ‘‘ The mere 
sale of a patent carries with it no implied condition 
that the patent is valid; the condition, therefore, 
if it exists in this case, must be found in the con- 
tract itself.” 

Many of the cases which have recently been heard 
in the Courts have involved an inquiry into the 
validity of what are sometimes termed ‘‘ commer- 
cial” patents; that is to say, patents which are 
worked in the hope that they may not lead to 
actions for infringement. 

In the case of Reynolds v. Herbert Smith and 
Co., Limited, it appeared that a patent had been 
granted to the plaintiff for improvements in means 
for repairing pneumatic tyres, consisting of using 
a strip of canvas with a piece of india-rubber 
attached thereto, adapted to be fixed round the 
outside of a damaged pneumatic tyre, and to have 
its ends gripped between the outer cover and the 
rim. An action having been brought for infringe- 
ment of their patent, the defendant in addition to 
denying infringement alleged want of novelty and 
subject-matter. At the trial it was held that the 
patentee had not suggested anything new in the 
particular article which he had patented, and failed 
on subject-matter and on novelty. The action was 
dismissed with costs, and the plaintiff appealed. 
The appeal was dismissed with costs. 

In the case of the British Thomson-Houston 
Company, Limited, v. the Mayor of Manchester 
(xx. R.P.C., 461), the owners of letters patent for 
‘improvements in and relating to electric ‘ spark- 
rupturing appliances,’” having brought an action 
for infringement, the defendants relied mainly on 
want of subject-matter. By the first claim in the 
specification the patentee claimed :—‘‘ In a magnetic 
or rupturing device, a shield of insulating material 
located between the surfaces of the electrodes and 
adjacent conducting surfaces of the device by which 
the are is disrupted, as and for the purpose de- 


of the invention was to increase the efficiency and 
certainty of the operation of the arc-rupturing 
devices, by permitting them to be brought very 
close to the point where the arc might form ; and it 
explained that the insulating material prevented 
arcs forming at other points, and that an advantage 
was gained from the near approach of the poles to 
the electrodes, as they enhanced very much the 
intensity of the field. At the date of the patent, 
magnetic flow-outs for rupturing arcs were well 
known ; and it was well known that close 
proximity of the magnet was important, but that 
such proximity increased the risk of sparking to 
the magnet ; that the remedy was insulation, and 
that material which was an insulator to an electric 
current was not an insulator to magnetic influence. 
It was decided that there was neither novelty or 
invention, and that the patent was invalid for want 
of subject-matter. The action was dismissed, with 
costs. 

One other case calls for a passing notice. We 
refer to that in which Mr. Wilde, who, in 1865, 
had made a valuable invention of the machine sub- 
sequently designated the ‘‘ Dynamo-Electric Ma- 
chine ” or ‘‘ dynamo,” commenced an action against 
Professor Silvanus Thompson and others, alleging 
that the defendant had, in certain works of which he 
was the author, falsely and maliciously written and 
published certain passages depriving the plaintiff 
of the credit of being the first inventor of the in- 
vention; and also alleging that the plaintiff was, and 
would be, injured in his reputation as a discoverer 
and inventor in the field of electrical science and 
engineering ; he further alleged that the defendant 
had, on complaint by the plaintiff, agreed to alter 
certain passages in his work and had not done so. 
The plaintiff claimed no right in the word 
‘*dynamo,” but he set up that the defendant used 
the word to describe something other than the 
plaintiff's invention. The defendant applied to 
strike out the statement of claim, on the ground 
that it disclosed no cause of action. It was decided 
that the passages complained of were not libellous, 
and that no contract was alleged, and that the 
statement of claim disclosed no cause of action. An 
order was made striking out the statement of claim, 
and dismissing the action with costs, leave to appeal 
being given. 








NOTES. 
A PossrstE Norweaian Iron INpustry. 

THE opening of the Ofoten Railway has brought 
the possibilities of again developing a Norwegian 
iron industry on the tapis. Once upon a tiine 
Norway had some twenty iron works, which, how- 
ever, have been discontinued for a generation or 
so. The immense iron-ore deposits at Luossavara 
and Kirunavara, roughly estimated to amount to 
500,000,000 tons, having been made accessible 
through the new railway, the first and necessary 
step towards establishing a national Norwegian 
iron industry has been taken; for whilst the 
North Norwegian iron ores on the whole are 
poor—30 to 50 per cent. iron—-the North Swedish 
iron ores contain 65 to 66 per cent. iron. The 
Norwegian iron ores generally have to be worked 
under a system of magnetic extraction (as in 
the Dunderland’s valley) or have a richer ore 
added — about the same as is the case with 
the German and French Minette ores, which 
are found in large quantities in Luxemburg, 
Lorraine, and adjoining districts in France. A 
large portion of the North Swedish iron ore is 
being used for mixing with Minette ore. Taking 
it for granted that England will not be ina hurry 
to revolutionise its steel manufacture and adopt 
to a greater extent the basic process, Germany 
is likely to continue the principal market for 
the phosphoric North Swedish iron ore, whilst 
only indie portions will go to Belgium, France, 
England, &. The output of less phosphoric ore 
is not unlikely to be increased, and for this Eng- 
land will probably remain a good market. Accord- 
ing to the present calculations 1,200,000 tons are 
likely to be shipped vid Ofoten per annum, making 
a total of 2,500,000 to 3,000,000 tons of North 
Swedish iron ore. The consumption of Thomas 
ore is, it is considered, not likely to greatly in- 
crease, and there will therefore be additional occa- 
sion to develop a Norwegian iron industry. 


Tue Gun Power or Barrtiesutirs. 
The question has been discussed at brief intervals 








But the Court has a wide discretion in the 





scribed.” The specification stated that the object 
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fire would be most effective under modern con- pa of boilers differ by amounts which cannot,| for sightseers. In fact, he seems to have pictured 
ditions of warfare. The battleship action fought|be but injurious to the strength and life of the | an ideal city, and from what we know of Mr. Ichi- 


recently between the fleets of Admiral Wilson and 
Admiral Noel seem to have shown that it is impor- 
tant to have as great an end-on fire as is possible, 
without forfeiting to any considerable extent the 
amount of metal which may be delivered side-on ; 
and simultaneously it is interesting to note that in 
the Dominion, which was launched on Tuesday of 
this week at the Naval Construction Works, at 
Barrow-in-Furness, of Messrs. Vickers, Sons, and 
Maxim, Limited, this idea of a heavy bow fire 
has been carried further than in any preceding 
class of British battleship, while in the new class, 
of which six are to be laid down within the next 
eight months, this idea will be carried another step 
in advance. Admiral Noel, it may be recalled, 
attacked Admiral Wilson’s fleet almost at right 
angles, so as to deliver a full broadside, while him- 
self only receiving the attack of bow fire ; but as 
the targets his ships presented were immensely 
greater than those offered by the bow-on ships, the 
disadvantage in the volume of fire of the latter, 
which in this case was considerable, was largely 
nullified. In the Dominion there are for end-on 
fire, at both bow and stern, two 12-in., two 9.2-in., 
and two 6-in. guns, while in previous ships 
there were only two 12-in. and four 6-in. guns ; 
and in the vessels to be built in the immediate 
future. we are promised two 12-in., four 9.2-in., 
and two 6-in. guns, which will make an end-on fire 
equalling a higher proportion of the broadside fire 
than in any existing me The Dominion, which was 
launched by Her Royal Highness Princess Louise, 
in compliment to Canada, where her husband was 
for five years Governor-General, is in an advanced 
state, her launching weight being 9030 tons. 


ELECTROLYTIC APPARATUS, 


The new form of cathode for electrolytic analysis, 
which Dr. F, Mollwo Perkin showed to the Fara- 
day Society at their first meeting, aims at a reduc- 
tion of the weight and cost of the platinum used. 
Many devices have been proposed to substitute scrap 
platinum for the expensive sheet metal in the con- 
struction of electrodes ; but the ordinary platinum 
disc seems to remain most in favour among analysts. 
Dr. Perkin makes his cathodes of platinum 
gauze ; the gauze should not be too tine, lest the 
hydrogen adhere to the surface ; 50 or 60 meshes 
to the square centimetre are recommended. The 
gauze is held by a frame of platino-iridium, and the 
electrode is given the shape of a flag, the staff 
serving for suspension, and being bent to a loop, 
so that the electrode may easily be attached to 
a balance. This little improvement is worth 
mentioning. The electrode surface is half a 
square decimetre—a convenient size, since cur- 
rent densities are generally expressed per square 
decimetre of cathode surface ; the weight is 15 
grammes. Dr. Perkin has also devised appa- 
ratus for rotating the electrodes. A _ good 
circulation and agitation of the electrolyte is 
most essential in many electrolytic operations, 
But there is no room for special agitators, 
as a rule, which complicate the apparatus un- 
desirably, and in revolvable electrodes good contact 
is not easily secured. In one form which Dr. 
Perkin has constructed, the electrode is held by a 
supporting arm of gun-metal, the end of which is 
drilled to allow a spindle to pass. This spindle 
carries a small chuck used for fixing the rotator. 
The grooved pulley, which is fastened on to the 
upper end of the spindle, bears on the top of the 
arm, which is ground smooth. The whole arrange- 
ment is driven by a belt from a water turbine or 
an electric motor. The parts should be slightly 
lubricated only, and a mixture of graphite and 
vaseline used for this purpose. The electrode itself 
may be bent to the shape of an &, or be made 
cylindrical, When a cylindrical cathode of gauze 
or sheet platinum is applied, the anode is formed 
by a double ring of wire, and provided with four 
little baffles placed at intervals around it, which 
are to prevent the electrolyte from rotating with 
the cathode. For the determination of peroxides, 
which are deposited on the anode, the latter is made 
torevolve. The rotation of the electrodes not only 
procures more uniform deposits, but permits also 
of applying high current densities, and thus accele- 
rating the operation. 


TEMPERATURE DIFFERENCES IN BorLeER WATER. 


A few years ago C. Bach demonstrated that the 
temperatures of the water in the lower and upper 


boilers, Similar experiments have since been pub- 
lished by the Swiss Association of Owners of Steam 
Boilers. It had been noticed that the boilers of 
the Swiss lake steamers frequently became leaky 
in their lower portions, and it was concluded that 
the temperature differences pointed out would 
sufficiently strain the shell to account for leaks 
forming in the seams. The experiments were 
made by the administration of the boats plying on 
the Lake ofthe Four Cantons. The boiler selected 
was of the Scotch type with a heating surface of 
about 1000 square feet, and two furnaces of con- 
siderable length—2678 millimetres (almost 9 ft.). To 
shorten the starting period, the boiler had been pro- 
vided with a temperature equaliser of the Howaldt 
type, consisting of a coiled pipe placed near the 
bottom of the boiler, from which branches extend 
upward into the steam space above the water. 
This coil, which is provided with draw-off cocks 
below, is designed to become filled with steam when 
the steam generation has commenced, and thus to 
heat the water layer over the bottom of the boiler. 
Three full tests were made, each lasting 5} hours, 
four thermometers being fixed respectively near the 
top and the bottom of the water, fore and aft; steam 
wasalways got upslowly. In the first test the ther- 
mometer at the bottom remained practically sta- 
tionary, while the upper thermometers rose 159 
deg. Cent. higher. the equaliser coil mentioned 
had been cut out. In the second, the influence of 
the equaliser began to show after two hours, and 
then only in the front thermometer below. As the 
equaliser steam coil did not penetrate to the end of 
the boiler, it was then extended to that end. The 
four temperature curves now became fairly parallel, 
though a difference of 50 deg. Cent. remained be- 
tween the upper and lower layers of water. But 
again there was hardly any rise in the temperature 
of the lower water during the first two hours, 
during which, therefore, severe strains would be 
set up. In a fourth test, the lower water was 
especially heated by injecting steam from an 
auxiliary boiler. In this instance the temperature 
of the boiler water rose at an approximately uni- 
form rate throughout the boiler. We may mention 
that French naval engineers have very successfully 
employed a small centrifugal pump driven by an 
auxiliary engine to create an artificial circulation in 
a boiler while raising steam. 


DEVELOPMENT OF YOKOHAMA. 


Up till the time of the extra-territorial jurisdic- 
tion in the open ports of Japan, the foreign settle- 
ments were under conditions which prevented much 
development. Neither the foreign residents nor 
the Japanese merchants had much interest in bring- 
ing about improvements. The former were there 
to make money for themselves, not to make invest- 
ments which would chiefly benefit their successors, 
while the latter had neither the inclination nor the 
power to further public improvements. In recent 
years, however, things have changed very much, 
and there are now regular corporations which look 
after the public interests in their widest sense, and 
have the power to make assessments to pay for 
them. The new Mayor of Yokohama, recently 
manager of the Dai Ichi Bank, and who accom- 
panied Baron Shikosawa on his visit to Europe last 
year, is evidently determined to make his tenure 
of office remarkable for public improvements which 
will add to the importance of Yokohama. Probably 
many of our readers are aware that before the 
advent of foreigners Yokohama was a mere fishing 
village, and that it was against the wishes not only 
of the Japanese authorities, but also of the foreign 
ministers, that the foreign merchants settled in 
Yokohama, the place selected for them having been 
Kanagawa, some two or three miles inland. The 
merchants saw the necessity of proximity to the 
sea and to a position where a good harbour was 

ssible, and after a struggle they had their way. 

ow Yokohama and Kanagawa are united by con- 
tinuous buildings and are under the same govern- 
ment. Recently the mayor assembled about 200 of 
the most influential of the citizens, and delivered a 
stirring speech, in which he told them that they 
must wake up, and laid before them an extensive 
programme of public works and civic developments, 
including an improved harbour and anchorage, 
breakwater, custom-house facilities, roads, bridges, 
railway facilities, establishment of manufactories, 
a newsewerage system, hospitals, schools, chari- 





table associations, museums, parks, and attractions 


hura’s experience as a practical man of business and 
a financier, we are sure that he will do his best to 
convert his picture into a reality. At the prelimi- 
nary meeting he did not enter into details, but 
The Japan Gazette (a British-owned paper, pub- 
lishedin Yokohama), writing on the subject, said, ‘‘ A 
substantial loan would apparently have to be raised, 
and there ought to be little difficulty in securing 
such a loan, with or without special guarantees. 
Possibly funds could be raised by the judicious dis- 
posal of municipal property or franchises; the 
mayor, who has travelled abroad, has doubtless full 
familiarity with all the processes for ‘ raising the 
wind ’ that obtain in Western municipalities.” The 
mayor suggested that a large social club should be 
established in Yokohama, comprising foreigners and 
Japanese, which would not only give opportunities 
for social intercourse, but also for the discussion of 
all matters affecting the welfare of the town. A 
committee to advance the objects of the meeting 
was appointed, consisting of 10 members of the 
Municipal Council, 10 members of the Yokohama 
Chamber of Commerce, 10 citizens, three members 
of the Aldermen’s Council, and the presidents of 
the Municipal Council and of the Chamber of Com- 
merce. All who are interested in Japan will watch 
the outcome of this meeting, as it may possibly mark 
not only an important development in the history 
of Yokohama, but also a new departure in the rela- 
tions of Japanese and foreign residents in Japan. 








THE BRITISH ASSOCIATION. 
WE have received an advance copy of the preliminary 
Se yee prepared for the Engineering Section of the 
ritish Association, which will meet at Southport on 
September 9, under the presidency of Mr. Charles Hawks- 
ley, Past-President of the Institution of Civil Engineers, 
It will be seen from the list below that the secretaries 
have this year been very successful in obtaining contri- 
butions of great interest from a number of distinguished 
— The list is as follows :— 
ieutenant-Colonel Crompton, R.E., C.B., ‘‘The Pro- 
blem of Modern Street Traffic ;” ‘‘An Account of tke 
Manchester Municipal School of Technology ;” Mr. W. 
B. Woodhouse, ‘‘ Protective Devices for High-Tension 
Circuits ;” Mr. C. H. Wingfield, ‘‘ Permanent Set in 
Cast Iron due to Small Stresses, and its Bearing on the 
Design of Piston-Ring —— Mr. W. F. Goodrich, 
‘Refuse Destructors and Power Production;” Mr. 
C. A. Brereton, ‘‘The Rebuilding of Kew Bridge;” 
Mr. B. Hopkinson, ‘‘ Parallel Running of Alternators ;” 
Mr. J. Perry, ‘“‘ Balancing of Large Engines ;” Captain 
H. Riall Sankey, R.A., ‘‘ Pendulum Apparatus for Test- 
ing Steel as Regards Brittleness ;’ Mr. J. Morrow, ‘‘A 
New Form of Mirror Extensometer ;’ Mr. H. S. Hele- 
Shaw, ‘‘ Clutches ;’? Mr. J. W. Thomas, ‘‘ Ventilation of 
Tube Railways ;’ Mr. A. M. Bell, ‘Liquid Fuel ;” Mr. 
J. Campbell Brown, ‘The Potable Waters of S.W. 
Lancashire ;” Mr. Pearson, ‘‘A History of the Dis- 
covery of Natural Gas in Sussex ;” Mr. F. B. Behr, ‘‘ The 
Manchester and Liverpool Express Railway ;” Mr. J. 
B. C. Kershaw, ‘‘ Aluminium as an Electrical Conductor ;” 
Mr. J. Parry, ‘‘ The Water Sy ap Oo S.W. Lancashire;” 
Mr. J. N. Shoolbred, ‘‘ The Tidal Regime in the Mersey ;” 
Mr. J. N. Shoolbred, ‘‘ Electric Traction ;’ Mr. H. E. 
ag age ‘*A Further Note on Gas-Engine Explosions ;” 
Mr. W. Cramp, ‘‘ The Single-Phase Repulsion Motor ;” 
Mr. T, Clarkson, ‘‘Steam Traffic on Common Roads ;” 
Mr. H. R. Mill, ‘‘The Rate of Fall of Rain at Seathwaite ;” 
Mr. W. G. Popplewell, ‘‘Smoke Abatement ;” Mr. J. 
Harrison, ‘‘ Illustrations of Graphical Analysis.” Reports 
will be presented by the Small Screw Gauge Committee 
and the Road Traction Committee. Excursions have 
been arranged] to the following places of engineering 
interest:—Saturday, September 12, the Manchester 
Municipal School of Technology; the works of the 
British Westinghouse Electric and Manufacturing 
Company, ‘Trafford Park. Wednesday, September 
16.—S8.S. Lucania, Liverpool; Messrs. Bryant and 
May’s Diamond Match Works; Messrs. Lever 
Brothers’ Soap Works, Port Sunlight. Thursday, Sept- 
ember 17.—The Lancashire Watch Company’s Works, 
Prescot ; the British Insulated Wire Company’s Works, 
Prescot ; the Lancashire and Yorkshire Railway Com- 
pany’s Works, Horwich ; the Wigan Deep Coal-Pit. 








Carr GOVERNMENT TELEGRAPHY.-—-The number of de- 
partmental telegraph offices in the Cape Colony at the 
close of last year was 311, while telegrams were forwarded 
from 195 railway offices, making altogether 506. The 
value of the Government sy ser despatched during the 
past year was 47,9927. The length of telegraph lines in 
operation at the close of 1902 was 7635 miles, 





Pic 1x Germany.—The production of German pig iron 
in the first half of this year was 4,882,271 tons, as com- 
pared with 4,013,776 tons in the corresponding period of 
1902. The production of June this year was 839,541 tons, 
the total being made upas follows: Casting pig, 145,489 
tons; Bessemer pig, 41,488 tons; Thomas pig, 518,824 
tons ; steel pig and spiegel pig, 60,802 tons ; and puddling 





pig 72,938 tons. 
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THE DIESEL OIL- ENGINE, 
To THe Eprror oF ENGINEERING. 

Srr,—You published in your issue of August 7 a paper 
read by Mr. Kae Clark, of the Yorkshire College, Leeds, 
before the Institution of Mechanical Engineers, on the 
Diesel oil-engine. As this engine is com , as 
regards economy of working, with a gas-engine and pro- 
ducer plant, we hardly think it fair that Mr. Clark 
should take as a comparative standard an old type Dowson 
plant, consuming, as he says, 1.5 Ib. to 1.25 Ib. of an- 
thracite at 24s. per ton per brake horse-power per hour, 

‘us an allowance for pan on haw We know that the 

owson Company now make plants more efficient than this, 
and we ourselves can. guarantee on a ae of our latest 
design not toconsumea total of more than 11b. of anthra- 
cite per brake horse-power pee hour of working, including 
all stand-by losses. Mtr. Clark does not give the number 
of working hours he has assumed, but we deduce from the 





The correct ave! 
ing to Mr. Clark, the price sh 
wonder he gets, as he says, very different results. 
sider his figures of no value whatever. 

He also takes the cream (Edinburgh) off the non- 
ie bowl, then compares the skim with the whole 
m 


. Yours faithfully, 
Leeds, August 24, HENRY 


price per pig is 1/. 5s.,. but, accord- 
bx | be 22. per Pig, No 
con- 


CLAREN, 








AMERICAN AND BRITISH WORKMEN, 
To THE Epitor or ENGINEERING. a 
Srr,—The two articles on ‘American and British 
Workmen,” which purport to have been written by an 
English engineer in America, have given mea vast amount 
of amusement ; but is not the ay sy strain perhaps a 
trifle monotonous? I am far from holding a brief for 
the British workman, but I feel some protest, no matter 
how feeble. should be written in answer. 



































| | | 
1, Means of production Diesel | Gas Steam Diesel Gas Steam Gas-engine 
| engine engine engine | engine engine | engine with —. 
Z | minous 
| | gas plant 

2. Brake horse-power +. 35 85 35 160 160 160 | 160 

8. Size of engine-house tt. 12x 20x15 /12x 20x15 10 x 20 x 15| 20 x 27 x 20/20 x 27 x 20)17 x 27 x 20) 20 x 27 x 20 

4, Size of boiler-house and gas-producer re wa 10x6 |14x40x15 20x10 |20x48x 20| 30x15 

£ £ £ & £ £ & 

5. Cost of land at 7s. per square yard 10 11.6 80 21 28 56 88.5 

6, Cost of buildings .. = oa < 90 100 230 189 200 420 200 

7. Engine foundations, &c., boiler settings 10 10 60 35 85 100 35 

8. Engine-tanks, piping, and condenser, &c. .. 585 280 240 1680 1140 800 1140 

9. Boiler or gas-producer and accessories ae ae te 120 290 ss 270 600 500 
10. Total capital cost .. oe oe ‘ 695 521.6 850 1916 1673 1976 1913.5 
11. Capital cost per brake horse-power . 19.8 14.9 24.3 14.28 10.45 12.4 12.0 

Annual Charges. 

2, Interest on capital, 4 per cent. es A s3| ane 20.8 34 76.64 66.9 79 76.5 
13. Building: Maintenance and depreciation, 5 per cent. 4.5 5 11.5 9.0 10 21 10.0 
14. Engines and machinery: Maintenance and depre- 

ation, 10 per cent. .. oe es --| 58.5 28 24 _ 168 114 80 114 
15. Boilers : Maintenance and depreciation, 12 per cent. oe “< 35 ae és 72 - 
16. Gas producer : Depreciation, 5 percent. = =6 6 wi a 13.5 *: 25.0 
17. Fuel .. oe oe “ Pry be 47.25 50 130 186 190 440 78 
18. Lubricant, waste, &c. .. 20 20 20 55 55 55 55 
19. Wages, removal of ash, &. 75 75 95 87.5 87.5 140 87.5 
20. 233.05 204.8 350 582 536.9 887 | 446 
21. Annual cost per brake horse-power .. ee 6.66 5.85 10 8.63 3.35 5.5 | 2.78 
22. Cost per brake horse-powerhour ., ae d. 0.59 0.52 0.89 0.32 0.29 0.49 | 0,24 











figures given in lines 22 and 23 that he has taken 2700 
hours in the year. Then, again, in obtaining the capital 
cost of the installation, and taking the cost of land at 7s. 
per square yard, he has over-estimated the amount of 
ground space required for a modern gas plant. On our 
own type of plant we do not require either gas-holders or 
boilers, all the necessary steam being raised by the other- 
wise waste heat of the gases, effecting a considerable 
economy both in the working of the plant and the room 
occupied. > “torah 

As regards the cost of the gas-producer, in line 10, 
35 horse-power, we should estimate this, delivered and 
fixed, at more like 1207. than 200/. there given, with the 
average installation, and in the case of the 160 horse- 
power, 300/., instead of 380/. This reduces the total 
capital cost. : 7 

n going on to the 160 horse-power size, we can obtain 
far more favourable figures, as the installation would 
then be large enough to make it worth while puttin, 
down a bituminous type of plant—that is, one which wil 
work on common bituminous slack coal, to be obtained 
on an average at about 8s, per ton. 

To make the above points clear, and to prevent any 
wrong impression, we submit a revised comparative 
table, with the tigures for gas-engine a oe plant 
corrected, though we have not interfered, of course, in 
any way with the Diesel oil-engine or steam - engine 
figures, and for brevity we have only taken the first and 
last samples, as the intermediate sizes will be propor- 
tionate in their results. ? 

We have made other slight alterations, too, in these 
tables, not referred to above, such as wages, cost of build- 
ings, &c., to bring them more into line with our present 
experience, : ’ 

hanking you in anticipation of your inserting the 
above in your next issue, 

Yours faithfully, 
CrosstkY BRoTHERS, LIMITED. 
Kennetu Cross .ky, Director, 
Manchester, August 26, 1903. 








ECONOMY OF FUEL. 
To THE EprTorR OF ENGINEERING. 

Srr,—Mr. Clark, in your last week’s issue, takes excep- 
tion to my method of finding the average cost per unit of 
electricity generated in the various types of lighting sta- 
tions mentioned in my paper. : 4 

Suppose I buy 120 pigs at the various prices given 
below, and then proceed to find the average price per 





pig :— 
Number of Price per 
Pigs Bought. Pig. Total Cost. 
£ £ 
10 2 20 
10 3 30 
sg gS =2 150 = 1.25 
3 _ 





Your “ English Engineer in America” surely does not 
expect us to believe in this benighted island that the Ame- 
rican workman isa paragon of virtue, and that his British 
counterpart displays all the vices of a degenerate race. 
Yet, if we read through and believe the articles, no other 
view can be entertained. 

We ourselves in this country are willing to make allow- 
ances for American on ; but will the foreigner, 
who by chance ma; the articles, be equally lenient ? 

I see ‘‘ English Engineer” writes of the American fi 
as “ours,” which may explain many remarks that it 
would be hard to believe had been written by an educated 
Englishman. 

I do not propose to criticise the first article, and that 
seems to me to be written ma ead as far as the 
author is able, in spite of a few glaring inaccuracies. The 
second article, however, seems to me quite unjust, and 
some of the deductions incorrect. 

One statement which I thoroughly endorse is that the 
American man is often the social equal of his master. 
The inference, however, deduced is that the American 
workman is socially superior to the English. It would 
be equally logical, and, I venture to think, more accurate, 
to say that the English master is superior to the Ame- 
rican. 

It would serve no useful purpose to contradict all the 
———— made, but perhaps a few of them might be 
cited. 

The American “‘grins and bears it,” when his car is 
overloaded, whereas the Britisher ‘‘ calls for the police.” 
If the author ever returns to this country, may he travel 
on the incoagy, sama as a punishment for his sins! The 
Englishman does not, unfortunately, only grin and bear 
the discomfort of overcrowding, but he hails each new 
passenger as he struggles into the carriage already pack 
with humanity with ‘‘Come on mate, the more the 
merrier.” 

We are informed we neglect our apprentices. Has the 
author ever heard of Mr. Yarrow and many another who 
have done, and are doing, as much, if not more, than od 
master of either nation? Will he kindly read throug 
the appointments which appear in the same number 
as his article, and he will come across the following ad- 
vertisement for a demonstrator at the Queen’s Engineer- 
ing Works, Bedford :— ‘‘. . . to look after the pupils 
and apprentices, and lecture to them during the winter 
months. A university man preferred, .. .” 

“The paucity of police, even in mining districts, is 
extraordinary.” One wonders that the system which was 
responsible for the state of affairs not so very long ago in 
San Francisco should be — into prominence. We 
are told that theft is rare, but homicide rampant. Well, 
we with our old-fashioned ideas prefer ——e 

“In English eens trades the shops have about 
— days’ holiday a year, besides Sundays, also every 
Saturday from 12 noon.” The amount of holiday that 
the shops get is, I suppose, immaterial, but the men get 
five or six days, not twenty; apparently about the 
same as their American brothers. j 4 

Perhaps we have changed a great deal in the last nine 


ed | were valued at 385, 





years, as the England depicted by the author seems like 
a foreign country to most of us. Perhaps a holiday in 
the old country to rub away some of the American 
asperities might be taken by the author, and I am sure 
he will return to the States with a modified view of the 
English workman’s character. We in this country are 
not so very different from those on the other side of the 
‘‘ Herring Pond,” and to force differences where none exist 
is neither beneficial nor just. 
Yours truly, 
FREDERIC Bourton. 
Wandsworth Common, August 21, 1903. 








** CAST-STEEL CEMENT.” 
To THE Eprror oF ENGINEERING. 

Str,—We have received—evidently in the ordinary 
way of business—a card setting forth the valuable 

ualities of what is spoken of as ‘‘cast-steel cement.” 

——_ of ba! ae the —_— words :— 
si pay you ang this up in your foundry.” 

The founder is advised to keep a box of the dement in 
stock, and is recommended, in the case of blow-holes, 
sand-holes, shrinkage cracks, and other surface defects, 
instead of scrapping the casting, to insert some of the 
cement, and so ‘‘save money ” ! 

This is not the first advertisement we have seen for 
cement of this kind; but the earlier communication 
emanated from abroad. 

It is hardly needful to point out that the use of this, 
or any other material of a similar nature for the purpose 
referred to, must necessarily result in deception, lower 
the standard of work, and seriously increase the risk of 
accidents through the passing of defective castings. 

If the vendors were practically acquainted with the 
difficulties which the engineer has to contend with in his 
constant endeavour to turn out first-class work, they would 
surely not recommend such material, and we hope, for the 
credit of British machinery, its sale will be discontinued. 

Yours faithfully, 
PrigsTMAN Bros., Limited, 

Holderness Foundry, Hull, August 22, 1903. 








FrencH CoA.-Minine.—The pe of coal-mining in 
the French departments of the Nord and the Pas-de-Calais 
has not been very rapid, but still the output has gradually 
increased. In the first half of 1894, the two departments 
raised 7,800,571 tons of coal; in the first half of 1899, 
the production was carried to 10,056,941 tons; in the first 
half of 1900 it stood at 10,369,103 tons ; in the first half 
of 1901 at 10,022,247 tons; in the first half of 1902 at 
—— tons ; and in the first half of 1903 at 11,283,437 
ns, 





Gurst, Kren, AND NETTLEFOLDS.—The annual meeting 
of this company was held in Birmingham on Tuesday, 
Mr. Arthur Keen presiding. The balance-sheet showed a 
profit for the year of 410,180/., and a final dividend of 
5 per cent. was declared on the ordinary shares, making 
10 toes cent. for the twelve months, while 150,000/. was 
added to the reserve, and 137,097/. was carried forward, 
The chairman stated that the works, plant, and collieries 
are valued at 2,821,200/., and that the investments had 
been increased during the year by 157,041/., and now 
stood at 1,541,1702. Every department of the business, 
he added, had derived considerable benefit from’ the 
recent amalgamation, and each had contributed its share 
to the profitshown. During the three years the new com- 
pany has been in existence it had been able to achieve 
satisfactory results, and to-day it was in a stronger posi- 
tion than he had anticipated it would attain in so short a 
time. Referring briefly to the proposed fiscal inquiry, the 
chairman said 1t opened a very wide question, and one 
which, he believed, affected the national welfare. Natu- 
rally, if anything could be done to improve the future of 
the trade in which they were engaged, which was one of 
the staple industries of the country, he should support it, 





CuTLery.—Notwithstanding that the American demand 
for British cutlery is not what it formerly was (the United 
States now producing cutlery upon a larger eat home), 
the current year promises to be a favourable period in the 
annals of our cutlery exports. The value of the cutlery 
sent abroad in July was 54,727/., as compared with 57,2167. 
in July, 1902, and 53,512/, in July, 1901, while in the seven 
months ending July 31, this year, our cutlery exports 
385,423/., as compared with 371,679/. in 
the corresponding period of 1902, and 371,597. in the cor- 
responding period of 1901. We have observed that the 
American demand for British cutlery is not what it 
formerly was, but notwitstanding the = of Ameri- 
can manufacturing industry, wesent cutlery to the United 
States to July 31, this year, to the aggregate value of 
53,419/., ascompared with corresponding values of 40,8007. 
and 45,8947. in the corresponding periods of 1902 and 1901. 
The colonial demand for the cut 4! of the mother country 
is, however, the main support of British cutlery exports, 
This is shown by the following table illustrating the course 
taken by the exports to the principal colonies in the first 
seven months of the last three years :— 








| 
Colony. | 1908, | 1902. | 1901. 
£ £ £ 
British South Africa 74,921 71,284 45,079 
British India o 36,106 80,589 84,977 
Aust 57,723 82,269 97,294 
Canada 45,921 35,159 27,408 





These figures show how the popes of many British 
industries is affected by Colonial support; but those 
relating to Australasia are unsatisfactory. 
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UNIVERSAL BRASSFINISHERS’ 
CONSTRUCTED BY MESSRS. SELIG, SONNENTHAL, AND 0O., 
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WE illustrate above a universal brassfinishers’ lathe 
constructed by Messrs. Selig, Sonnenthal, and Co., 
85 Queen Victoria-streét, E.C., about which there 
are some novel features. It is one of the type pro- 
vided with changeable copy-screws arranged to work 
in conjunction with corresponding die-nuts, which 
latter cause the automatic traverse of the screw-cutting 
tool to correspond with the pitch of the thread which 
has to be formed on the work in the lathe. With 
lathes of this kind, however, it has been usual to 
mount the copy-screw and die in such a manner that 
when it becomes necessary to change any particular 
copy-screw for another having a thread of a different 
pitch, the a, oon and die already mounted on the 
lathe have to be removed, and replaced by another copy- 
screw and die-nut having the pitch required. 

As this removal and replacement cannot be effected 
without a considerable loss of time, the object aimed 
at in the tool we illustrate has been to so arrange the 
copy-screws and die-nuts that the change from one 
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copy-screw toanother of different pitch can be performed 
more rapidly than heretofore. 

This is effected by arranging a number of copy- 
screws of different pitch with their die-nuts upon discs 
or brackets, so situated on the lathe that by turning 
them into suitable positions any one of the copy- 
screws and its corresponding die-nut can be brought 
into position for operating the screw-cutting tool. All 
the necessary movements are quickly made, and will 
be better understood by reference to the illustrations 
given herewith. 

Fig. 1 is a general view of the lathe taken froma 
photograph. Fig. 2 is a left-hand end elevation show- 
ing the gearing. Fig. 3is a section taken through the 
headstock at the small end of the cone pulley, and 
Fig. 4 is a sectional plan on line X X, Fig. 2. 

On reference to the figures it will be seen that at 
the left-hand end of the lathe bed, and parallel with 
the shaft. B of the fast headstock, is a shaft C, 
Figs. 2, 3, and 4, provided with a toothed pinion D, 
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which gears with a wheel E on the shaft B through 
the two intermediate pinions F and G, which are 
mounted on the swinging plate H. This plate can be 
shifted to bring either of the two pinions into gear. 
The shaft C passes through a fixed sleeve I, Fig. 4, and 
| carries on its end a pinion K. This sleeve is formed 
| with an eccentric L upon it, which fits into a disc M. 
'On the face of this disc are four spindles N, N, N, N, 
whose axes are concentric with the centre of the disc. 
| Upon these spindles the copy-screws O are placed, as 
| shown in Figs. 2and 4. The copy-screws have wheels 
fixed to them, with each of which the pinion K can 
gear, according to the angular position of the disc M 
on the eccentric L. The dise is moved by means of the 
handle P, and can be fixed in the required position by 
means of a spring catch R, Fig. 2, which engages with 
notches arranged on the circumference of the disc M. 
In this way only the particular copy-screw neces- 
sary for producing the required thread on the work in 
the lathe is put into motion, while the other copy- 
screws remain stationary. A shaft S at the back of 
the lathe has an arm T fixed to it, which carries the 
die-nuts U, which are similar in number and pitch to 
the copy-screws. At the other end of the shaft S (to 
be seen in Fig. 1) is placed a chasing-carriage for the 
tools which are to cut the thread required. A weight, 
| not shown in the drawings, and chain bring the chasing- 
carriage to its starting position when a fresh screw- 
cutting operation has to be performed. Internal 
threads can, by a special device, be cut as well as 
external ones, and the chasing-carriage has a handle in 
front of the bed, by means of which it can be raised in 
order to turn the shaft S sufficiently to disengage the 
die-nut from the copy-screw with which it is in gear 
‘at the time. 
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VERTICAL BORING AND TURNING MILL. 
CONSTRUCTED BY THE BULLARD MACHINE TOOL COMPANY, BRIDGEPORT, CONN., U.S.A. 











On the present page we give an engraving taken 
from a photograph of a vertical boring and turning 
mill, which we recently saw in operation at the estab- 
lishment of Messrs. Ludw. Loewe and Co., Limited, 
of 30 and 32, Farringdon-road. The mill in question 
was manufactured by the Bullard Machine-Tool Com- 
pany, of Bridgeport, Connecticut, for whom Messrs. 
Loewe and Co. are sole agents in this country. The 
advantages of this class of machine have — been 
recognised in this country ; still, there is no doubt that 
the vertical lathe might be-used much oftener than it 
is. In his paper on ‘‘ Modern Machine Methods,” read 
before the Institution of Mechanical Engineers, Mr. 
Orcutt referred to the advantages of this machine- 
tool. The example we now illustrate is a 30-in. mill, 
having a table 28 in. in diameter, working at 16 speeds. 
The range of the universal chuck is from 34 in. up to 
245 in. The two chief points about the vertical lathe 
are the facility with which work can be set in it, and 
the extreme steadiness of running. The latter feature 
is especially valuable at the present time, when new 
steels are being introduced, so that the cutting tools 
will stand very heavy cuts made at high speed. In the 
example shown in our illustration the rate of cutting 
cast iron was 90 ft. per minute, and the rate of feed of 
the tool 4, in. for each revolution of the part, the 
depth of cut being 8 in. The surface covered before 
the tool needed sharpening was 454 square inches. 
About 71 lb. of chips were removed in 25 minutes. 
The material of which the tool was made is known as 
“capital” steel, and is manufactured by Messrs. 
Seebohm and Dieckstahl, of Sheffield. In our issue 
of August 2, 1901, some particulars were given of this 
steel, which was exhibited at the Glasgow Exhibition. 
According to some particulars supplied to us by the 
makers, when cutting mild steel, the feed being 4 in., 
and the cut 4 in.,deep, the speed was 43 ft. per 
minute, and the tool was in good condition after 
7 hours’ work. At 56 ft. per minute the tool ‘stood for 
3 hours without damage, the same cut being used. 

The combination of the vertical mill and very 














durable steel for cutting tools certainly enables ma- 
chinery operations to be carried out much more rapidly 
than before, so that shop practice may be brought 
up to modern requirements. The two features are 
needed in combination, for if the machine is not rigid, 
the workman, very naturally, says he cannot work 
his cutting tool to its full capacity, as the tool 
‘‘chatters”” when pressed. On the other hand, if the 
machine is ever so steady, and ordinary steel be used, 
when the speed is increased and the feed crowded on, 
the cutting-tool simply breaks down. It has been 
said that there is no demand for these special steels, 
because machines will not stand the rapid work, and 
no doubt in many cases the tool is ahead of the 
machine. These vertical mills are, however, quite 
capable of standing the highest rate of speed and 
feed. 

In regard to the details of the machine illustrated, 
it has, as will be seen, a turret slide, which is counter- 
balanced, and can be clamped in position. It is 
provided with fine 2}-in. holes for tools. There are 
automatic feeds for both vertical and horizontal move- 
ments, and these are positive, being driven by gearing. 
They can be automatically tripped at any desired 
point in either direction of travel, or can be instantly 
stopped or reversed by hand lever. Both these feeds 
can also be operated by hand. The limit of height in 
the 30-in. machine is 14 in. under the rail and 21 in. 
under the head. There are eight changes of feed of 
the turret head, the range being from J, in. to 3 in. 
per revolution of the table for vertical and angular 
directions, and for a horizontal direction from 7, in. 
to } in., also in eight steps. The downward movement 
of the turret slide is 16 in. The floor space occupied 
is 47 in. by 63 in., and the weight, including counter- 
shaft, 4625 Ib. Some of these mills have a swivel 
head, and a screw-cutting attachment is often added. 

The Bullard mill is made, in regular practice, up to 
76 in. in diameter. The 37-in. mill, and all sizes 
beyond, has double standards, with a bridge, or cross- 
rail, carrying two heads. The 76-in. machine is some- 


times fitted with one special head, which has a 
revolving spindle, and is adapted for such work as 
boring the crankpin holes in engine-crank discs 
without moving the work when it is once set. There 
is a locking arrangement to hold the table securely 
for the purpose. There are 30 speeds of table, and 
the eight changes of feed give a range in a vertical 
or angular direction of 4, in. to 3 in. per revolution of 
table, and in the horizontal direction of from 7; in. to 
8in. The downward movement of the heads is 30 in., 
the weight 28,000 lb., and the floor space occupied 
123 in. by 156 in. 

In the Bullard mill the spindle of the table has an 
angular bearing; that is to say, the vertical thrust 
due to the weight of the table and the work is taken 
by bearing surfaces inclined from the horizontal. In 
consequence, the‘ table is self-centering. When a 
cylindrical piece of cast iron weighing 33,500 lb. was 
placed on a 62-in. machine, the maximum pressure on 
the bearing was 84 Ib. to the square inch. Under ordi- 
nary conditions of working, a pressure of 15 lb. or 
20 lb. to the square inch is not often exceeded. Ample 
provision for leading oil to the inner surfaces is pro- 
vided. _The vertical rubbing surfaces act in conjunc- 
tion with the angular bearing to take side stresses, 
whilst a nut’ and a washer on the lower step of the 
spindle prevents lifting. The gear is carefully cut to 
give only a rotative effect only to the table, and thus, 
in conjunction with the other arrangements to which 
reference has been made, enables wide finishing cuts 
to be made without leaving marks in the work through 
irregular movement or chatter of the tool. 








INDUSTRIAL NOTES. 

THE state of trade as shown by the Labour Gazette 
is not reassuring. The reports, based on 3383 returns 
—namely, 2087 from employers, 1231 from trade 
unions,.and 65 from other sources—indicate a decline 
in employment, though the increase of unemployed 
seems to be mainly due to the depression in the cotton 
industry. The employment chart shows a somewhat 
acute angle towards a full 5 per cent. of unemployed 
trade union members. The proportion is far greater 
than it was a year ago, or than the average for the 
past ten years in the same month. 

The 226 trade unions specially reported on have an 
aggregate of 555,743 sights ; of these, 27,394, or 4.9 
per cent., were reported to be unemployed, as com- 
pared with 4.5 per cent. in the month previous and 
4 per cent. a year ago. The mean proportion for the 
last ten years was 4 per cent. 





Employment in the coal-mining industry slightly de- 
clined in the month—which is usual—but it was not so 
good as a year ago. At collieries employing 480,466 
workpeople the pits worked an average of 4.84 days 
per week, as compared with 4.64 days in the month 

revious and 4,82 days in the same month last year. 

olidays affected the average this year, and disputes 
last year to some extent. Tue number employed at 
these collieries were 2 per cent. greater than a year 
ago. : 

In ironstone-mining employment continues good. At 
the 131 mines and open works supplying returns an 
aggregate of 15,750 workers were engaged. The 
average time worked was 5.69 days per week—the 
same as in the previous month ; in the same month a 
year ago the average was 5.68 days. 





Employment in the pig-iron industry continues 
fairly good. There was little change as compared 
with the month previous, but a falling off as compared 
with a year ago. Returns relating to the works of 
113 ironmasters show that 321 furnaces were in blast, 
employing about 22,100 workpeople. There was 
one more furnace in blast, but four less than a year 
ago. 

"Th the manufacture of iron and steel there was a 
falling off in employment as compared with the month 
previous and a year ago. At 201 works covered by 
the returns 73,530 men were employed; the total 
volume of employment, taking into account the 
number employed and the shifts worked, shows a de- 
crease of 3 per cent., as compared with the previous 
month and a year ago. 

Employment in the tinplate industry again shows 
a falling off, both as compared with the month pre- 
vious and a year ago. There were 342 mills at work; 
month previous, 362; same month a year ago, 399. The 
number employed was about 17,100. 





Employment in the engineering trades generally is 
described as fair. There is little change as compared 
with the previous month. The proportions of unem- 
ployed union members were 3.9 per cent. ; previous 
month, 4 per cent. ; a year ago, 4.4 per cent. 

In the shipbuilding trades employment was slack— 
rather worse than in the month previous, and much 
worse than a year ago. The proportions of unem- 
ployed union members were 10.5 per cent.; previous 
month, 9.1 per cent. ; a year ago, 6.6 per cent. 

Employment in the building trades was moderate, 
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being about the same as in the previous month and a 
year ago. The proportions of unemployed carpenters 
and joiners were 3.3 per cent. ; previous month, 3.4 per 
cent. ; a year ago, 2.9 percent. The proportions of 
plumbers were 6.7 per cent. ; previous month, 7.6 per 
cent. ; a year ago, 6.5 per cent. 

ce an in the furnishing and wood-working 
trades shows a decline, except with coopers, who 
report a slight improvement ; but they are not so 
well employed as a year ago. The proportions of un- 
employed union members were 4 per cent. ; previous 
month, 3 per cent. ; a year ago, 3.4 per cent. 





In the printing and bookbinding trades employment 
is reported to be quiet. There was a seasonal im- 
provement in the provinces, but a decline in London. 
There is little change as compared with the previous 
month or a year ago. The proportions of unemployed 
union members were 4.3 per cent ; previous month, 
4.4 per cent. ; a year ago, 4.4 per cent. In the paper 
trades employment continues fairly good. The pro- 
portions of unemployed union members were 2.6 per 
cent. ; month previous, 2.8 per cent ; a year ago, 2.2 
per cent. 

“mployment in the glass trades continues slack ; in 
the pottery trades there is improvement; in the 
brick and tile trades it continues fair, as usual at this 
season. 





Employment in the cotton trades is bad, owing to 
the high price of the raw material—-worse than a month 
ago, and much worse than a year ago. In factories em- 
ploying about 99,890 females, only 44 per cent. in 
spinning mills and 32 per cent. in weaving factories 
were on full time. 

In the woollen trades employment generally is fair ; 
in the worsted trades it is quiet—worse than a month 
ago; the proportion on full time of female workers was 
61 per cent. in a total of 30,700 females—nearly 20 per 
cent. decrease. 

In the hosiery trades there isafurther decline. The 
flax trade is fair, the jute trade only moderate. 





In the leather trades employment is dull and slack— 
worse than a year ago. The proportions of unem- 
ployed were 6.7 per cent. ; previous month, 6 per cent. ; 
a year ago, 3.6 per cent. 

Employment in the boot and shoe trades is quiet 
ee —slightly worse than in the previous month, 
but better than a yearago. Out of the 63,496 employed, 
given in the returns, there was a decline of 1.2 per 
cent. in employment, but an increase of 3.4 per cent. 
over ayear ago. In the firms enumerated 62 per cent. 
were on full time. 

Agricultural labourers were well employed when the 
weather permitted. Dock and mes ses labour in 
London improved, but is not so good as a year ago. 
In other centresemployment generally was fair. There 
was an increase of 9.2 per cent. on the average em- 
ployed at the London docks, 





The number of workpeople engaged in disputes in 
the month was 10,100; previous month, 12,314; a 
year ago, 116,814. The aggregate duration of all the 
stoppages amounted to 130,800 working days ; pre- 
vious month, 175,000 days ; same month a year ago, 
803,000 days. Only 14 of the disputes began in the 
month, affecting 5132 workpeople. Twelve disputes 
were settled—four in favour of the workers, five in 
favour of —— and three were compromised by 
the parties affected. 

Changes in the rates of wages affected 59,400 work- 
people, of whom 3900 received advances, and 55,500 
sustained decreases. The net effect was a decrease in 
wages of about 1900/. per week. The general trend is 
towards lower rates generally. The chief increase was 
to the Edinburgh masons. The decreases were in the 
coal-mining in Cumberland and Northumberland, 
and in the engineering and shipbuilding trades in 
Belfast. Most of the changes were effected peace- 
fully, without stoppage of work—by conciliation 
boards, sliding scales, or by negotiations between the 
parties concerned, only one of which caused stoppage 
of work. 





The position of the iron trades in the Wolverhamp- 
ton district has changed for the better. The condi- 
tions and the outlook are of a more hopeful character. 
Makers of best iron report renewals of expiring con- 
tracts on the old terms, and the recent distribution of 
Government contracts for the Admiralty department 
wlll keep the chain and anchor trades busy for the re- 
mainder of the year. The demand for this kind of iron 
will therefore be well maintained. Prices are reported 
to be firmer in all the leading branches. Marked bars 
and best sheets remain steady at quotation rates. 
Common unmarked bars are also firmer. Tank-plates, 


hoops, rods, and best strip have been in demand, and 
also tube strip. Black sheets are in better inquiry. Some 
good orders have been booked for galvanising pur- 
we Steel has been in active demand for bars, angles, 
illets, and strong steel plates. 

a more encouraging outlook for the near future. 


The above indicate 
The 





general condition of the engineering trades throughout 
the West Midlands remains about the same as repor 
last month, the proportion of unemployed trade union 
members being only 2.1 per cent., which is even better 
than it was a year ago. Taken in sections, the motor 
trade is reported as good, the cycle branches as 
quiet. Employment is good with ironfounders, mode- 
rate with Galeaasoen ; with nut, bolt, and nail- 
makers it has improved. Makers of builders’ iron- 
mongery generally are pa other sections are fair. 
Several other hardware industries report employment 
as good, such as hollowware-makers, stampers, 
piercers, and makers of hoes ; file and edge tool-makers 
report trade as quiet. There seems to be no branch 
which complains of trade being really bad. 





In Birmingham business in the iron trade has been 
more active than for months past. There was a larger 
attendance on the market, and a keener sense, which 
is indicative of renewed activity. The steel trade is 
described as dull, and large contracts are few and far 
between. Makers of best brands have little to com- 
plain of ; it is only in the second and other classes of 
iron where there is any real slackness. German and 
Belgian makers are still keen competitors, but prices 
for both crude and finished iron are well maintained. 
It is reported that orders from South Africa and from 
Australia have slackened ; the first had been over- 
boomed. In the engineering trades employment gene- 
rally is fair, the proportion of unemployed union 
members being about 2.1 per cent. Toolmakers, both 
at Birmingham and Coventry, are fairly busy; the 
cycle industry is quiet, the motor sections good. In 
the railway and rig on shops trade is brisk. Sporting- 
gun-makers have been busy, military gun-makers 
quiet. Brass-workers are still well employed, the list 
of unemployed being small. Makers of nuts and bolts, 
of machine-made rivets, cut and wire nails, spikes and 
wrought nails report trade as from moderate to slack. 
Makers of files, edge-tools, &c., are fairly well em- 
ployed. In the lighter branches, such as the precious 
metals, jewellers, electro-platers, &c., employment has 
been quiet, but with some there is improvement. The 
bedstead and fire-brass workers are fairly busy, and 
also wire-workers. Generally the situation may be 
said to be encouraging, for in the autumn there is 
usually a fair share of activity unless the full tide of 
depression sets in. The best sign of all is the small 
proportion of unemployed union members in most of 
the industries named. 





Reports as to the condition of the engineering trades 
in Lancashire are regarded as unsatisfactory generally, 
but in some sections there are indications of improve- 
ment. In the electrical engineering sections, and in 
the locomotive and railway-wagon building branches, 
full activity is maintained. Some sections of machine- 
tool-making complain that orders are falling off, but 
others are den ; boiler-makers are said to be only in- 
differently employed ; and the textile-machine-making 
sections are still badly off for work ; but some of the 
general engineering branches report improvement. 
The situation may not be all that could be desired, 
but serious depression is confined to one branch of 
these trades, though this is an important one. In the 
iron and steel aioe business continues dull, without 
any animation in the market. Consumers restrict their 
orders to pressing necessities, avoiding as far as pos- 
sible any weight of iron or steel in stock. This is not 
a good sign, for it shows a want of faith in the future, 
and also a hope of lower prices in material. The 
latter, however, seems problematical. Returns to the 
Labour Department of the Board of Trade show from 
3 to 4.6 per cent. of unemployed union members, the 
larger proportion being in districts where textile 
machinery is made. The one good sign is that there 
is improvement with pattern-makers and ironfounders, 
an indication of future work for engineers. 





Rumours of further trouble are afloat in connection 
with the engineering trade in the Clyde district. The 
members of the Amalgamated Society of Engineers 
do not relish the action of the executive, and continue 
to demand the restoration of the shilling per week 
reduction enforced in May last. Some of the more 
active agitators declare that they will strive to upset 
the agreement of 1897, which, they allege, ties their 
hands. If the men are wise, they will trust the 
executive ; otherwise they will invite disaster. 


The final notice relating to the Trades Union Con- 
ee to be held in Leicester on Monday, September 7, 

as been issued, together with the amendments to the 
resolutions sent in by the various societies. Atten- 
tion is called to the basis of representation, as set 
forth in Standing Order No. 3—namely, one delegate 
to 2000 members, or fraction thereof, provided that the 
society has paid to the Parliamentary Committee 
1d. 10s. per 1000 members, or fraction thereof, for the 
full numerical strength of the union, and a fee of 10s. 
for each delegate. This year the committee have de- 
cided that all subscriptions and fees shall be paid on 
or before August 16; after that date no money will 





be received or delegates’ credentials issued. The 


ted | amendments to resolutions had to be in the hands of 


the committee not later than August 5, and societies 
were urged to send all such in before that date, Four 
of the amendments refer to the Workmen’s Compensa- 
tion Act—one, that it shall include ‘all workers on 
inland navigation.” One relates to the ‘‘ Trade Union 
Law and Commission Inquiry ”——political action in con- 
stituencies ; five have reference to ‘‘ Housing of the 
People.” One relates to the ‘‘ Hours of Labour,” 
incidentally to the eight-hours day ; two to the “ In- 
spection of Factories ;’ one to the ‘‘ Miners’ Regula- 
tion Amendment Bill ;” two to ‘‘ Compulsory Arbitra- 
tion and Conciliation ”—both oppose compulsion ; one 
on ‘‘ Education ;” one on ‘‘ Old Age Pensions ;” two 
on ‘‘ Wages,” ‘ Fair Contracts ;” and two on ‘‘ Labour 
Representation.” There is a sign of moderation in 
these amendments that contrasts favourably with 
resolutions of a few years ago. 





A certain amount of mystery attends the proceed- 
ings of the Royal Commission on Labour. Were it 
not for occasional reports showing that labour leaders 
and officials of trade unions are applied to for evi- 
dence, there would be nothing to indicate that the Com- 
mission was at work, or trying to get at work. To all 
the applications of the Secretary to the Commission 
there appears to have been but one answer—the men 
solicited to give evidence refuse. In some cases rather 
elaborate reasons are given for the refusal; in other 
cases the writers shield themselves behind resolutions 
passed at conferences and public meetings in which 
the constitution of the Commission is assailed. For 
the purpose, or purposes, intended the Commission 
would be considered weak at any time and in any case. 
In the present instance it was essential that the con- 
stitution of the Commission should be broad, with a 
fair representation of the interests involved. An able 
and experienced employer of labour is on the Commis- 
sion, but not one identified with labour. There are 
thirteen Labour members in the House of Commons— 
not one was appointed. There are numerous experi- 
enced officials of trades unions in London and in tho 
provinces—not one was asked to sit as a Commissioner. 
There are able and experienced men in the Labour 
Department of the Board of Trade—not one was 
selected. The result is dissatisfaction on all hands. 
Of what value can the report and recommendations 
of such a Commission be? It is neither a legal in- 
quiry, nor a mixed inquiry of experts. It was an 
unwise appointment on a subject sure to be of grave 
interest to labour organisations. 


The strike of textile workers in Saxony is general ; 
some 7500 men ceased work on Saturday, the 22nd 
instant, and it is expected that others in allied in- 
dustries willjoin in the strike. The men demand a 
ten-hours day and 10 per cent. advance in wages. This is 
a tactical mistake in any case, whatever the merits of 
the dispute. Hours of boar and wages should never 
be mixed up together in one dispute, if possible to 
avoid it. 

The recent strikes in Odessa are said to have caused 
great distress and inconvenience, and some complain 
that the Government did not take such energetic 
measures as they should to put an end to the dispute. 
Such complainers think more of repression than of the 
removal of causes. That the men had sore grievances 
is shown by the fact that some threw themselves in 
front of the tramcars to prevent their running —they 
did not overturn or wreck the cars. 

It appears that President Roosevelt and some of the 
American labour unions are at variance over labour 
questions. If the cablegrams report truly, the Presi- 
dent is right, for he says that the trade-union rules 
cannot: override the laws and_ constitution of the 
Federal Union of the States. He concedes the right 
of unionism, but denies the right of compulsion as to 
State employés or otherwise. 





Lord Peel has decided against the coalowners in the 
South Wales districts as regards their demand for a 
reduction in the wages of the miners. In both the 
recent cases the miners have gained by the arbitration 
awards. 





The blast-furnacemen of Staffordshire have resolved 
to demand an eight-hours day, as now. prevails in the 
North of England. If any class of men can lay claim 
to a short day more than others by reason of the 
nature of their work, it is this class. 








THE TRADE OF KOBE AND OSAKA. 

Osaxa has been called the Manchester of Japan, and 
the information contained in the consular report by 
Mr. E. F. Crowe, recently issued by the Foreign 
Office, fully justifies the name, as it shows that it is 
now a manufacturing centre of considerable import- 
ance, and that its chief industry is that of cotton. 
Osaka has long been a town of importance from @ 
commercial point of view ; but within the past abe | 
years, in many respects its aspect has been changed, 
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and factory chimneys now form very striking features 
in the landscape, and many of the characteristics of 
manufacturing towns, some good, some bad, are begin- 
ning to appear. 

Kobe and Osaka are connected by railway, and are 
included in the same consular district, although it 
seems as if the time were about ripe for a separation, 
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Exports oF Goons rrom Koper AND OSAKA, 





each being sufficiently important to require the resi- | 


dence of a British Consul. 

The trade for the district shows for the year 1902 an 
increase of over 2,000,000/. in imports, and a decrease 
of about 5500/, in exports. The following are the figures 
for the past three years : 











Value. 





Year. Kobe. Osaka. 


Total. 


Imports. | Exports. Imports. | Exports. 





| Cotton yarn.. 


” 


fabrics 


| Matches 
| Metals 
| Matting 


| Rice 


| Provisio: 


ee 
| Camphor 


| Straw plaits .. 


| Clothing and apparel... 
| Porcelain and earthenware 


Silk 


Miscellaneous 
| Re-exports .. 


1992 
91 
1900 


£ £ 
..| 14,752,686) 7,630,539 | 
..| 12,860,358) 7,881,468 
..| 14,084,858) 7,115,877 | 
! 


£ 
1,212,314 


1,536,407 


1,046,023 1,290,975 


994,550 


982,715 


25,131,94 
23,078,82 


| 23,127,99. 


| 
6 | Total .. 
4} 
5 | 

| 


From this table it is evident that as far as the 
volume of trade goes, the year under review has been 
a record one; but the results to merchants generally 


have been unsatisfactory, and 1902 cannot but be 
classed as an unprofitable year. The large increase in 


ARTICLE, 


Grand total .. 


ns and beverages. . 


Steam and sailing ships id 


| 





| 


INCREASE OR DECREASE IN 1902 
CoMPARED WITH 




















Quantity. Value. Se Bowe 
Average of Last 
Five Years, 1901. 

DB tn oo 7 
Ib| Kobeand Osaka | 65,291,404 1,670,717 — 242,374 | — 234 970 
Reel Ditto a 648,067 + 235,912 | + 60,898 
.. gross! Ditto 27,021,088 822,974 + 204,301 * + 81,246 
5 wa Ditto a 734,408 — 1007 | — 222,944 
mI Ditto i | 668,877 + 275,770 | + 198,644 
tons Ditto 64,811 587,752 + 72,670 | — 26,259 
pee Ditto a | 449,223 + 169,569 | — 8,948 
one Ditto ae 883,567 + 63,558 | + 23,748 
eee Ditto 5,180,752 342,489 | + 119,643 | — 36,452 
bundles Ditto 8,371,194 292, 239 + 32,050 + 1,299 
enna Ditto a 198,823 + 97,384 + 34,947 
Ditto 175,856 + 16,787 = WSF 
Pahlietes Ditto 108,150 — 33.029 — 11,326 
numbe1 Ditto 5 | 28,436 4- 23,055 + 17,899 
Pa Ditto | 1,855,351 + 578,256 | + 218,124 
es. Ditto 200,067 + 44,889 | — 11,586 
Kobe 7,630,539 | + 815,625 | — 250920 
Osaka 1,536,407 + 841,691 | + 245,432 

{ 

= | 9,166,946 | + 1,657,819 | — 5,497 








cotton imported, the quantity being 397,939,198 lb., satisfactory one, as, owing to a much-increased home 
of the value of 6,834,140/., being an increase of demand for Japanese yarns, and a respectable export 


| 


| of 1,482,581/. over 1901. 


2,194,863/. over the average of the last five years, and of the same article to China, a larger quantity of 


__ , cotton was imported. For the American staple the year 
imports is principally due to the large quantity of raw| From an importer’s standpoint the year was a fairly opened rather briskly, prices, as compared with 1901, 
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being moderate, with a tendency to advance. 
advance was gradual till July, when, the early predic- 


This | 


tions of the out-turn of the new crop being good, a | 


drop took place. Buyers made the most of this oppor- 
tunity, net large forward contracts were entered into 
at bottom prices. Later, upon receipt of unsatisfac- 
tory reports regarding the crop, prices advanced 
rapidly and drove buyers from the market. The last 
two or three months of the year saw many fluctuations 
and greater advances in the price, with practically no 
business taking place. In Chinese cotton the im- 
portations were relatively very large. As com- 
pared with the preceding year, the laid-down 
price was fully 20 ed cent. cheaper, and the sup- 
plies received were three times larger. Large quan- 
tities of Indian cotton, comprising all grades, were 
imported. The greater part, however, arrived in the 
first few months, and, owing to the competition of 
Chinese cotton, went into consumption very slowly. 
The net result of these shipments arriving in such a 
short space of time could not have been anything but 
unsatisfactory and unremunerative to the shippers, as 
buyers, irrespective of genuine market rates, were ina 
position to name their prices for the long-held stocks. 
Owing to the spinning mills being fairly well em- 
ployed throughout the year the cotton business was, 
on the whole, satisfactory ; and had it not been for the 
depreciation of silver, the result, from a financial point 
of view, it is safe to say, would have been excellent. 
The sharp fluctuations in silver experienced in the 
earlier part of the year were not so marked in the last 
quarter. The year closed with somewhat more demand 
for cotton, and prices were steady. In cotton yarns the 
leggy: imports are the Lancashire coarse counts, 
ut in consequence of the increased growth of the 
Japanese industry they are gradually but surely being 
ousted from the market. Gassed yarns are, practically 
speaking, no longer imported, as the existing Japanese 
mills are in a position to supply very nearly all the 
native wants. The other imports do not call for any 
special notice. 

British readers are probably as much interested in 
the amount and value of the exports from Kobe and 
Osaka as of the imports, for these give an idea of the 
nature of the competition which they have from Japan. 
The table on page 297 gives a summary of the quan- 
tities and values of the exports for 1902, and of the 
increase or decrease in 1902, compared with the average 
of the last five years and with 1901. 

The value of the cotton yarn exported, of course, 
represents the surplus of Japanese production after 
having supplied the home mbstat but the value of the 
amount exported is only 1,670,715/.—that is to say, 
234,970/. less than last year, and 242,374/. less than 
the average of the last five years. This decrease is 
due principally to the fact that the disturbing in- 
fluence of the risings in the interior of China in 1901 
was more protracted than was anticipated, and to the 
sharp depreciation in silver, which created a dearer 
exchange between this country and China. However, 
the loss of orders was more than counterbalanced by 
the home demand, which, owing to the gradual im- 
provement in Japanese spinnings, bolstered up by a 
protective tariff, have, without doubt, taken the place 
of Lancashire yarns, particularly in the coarser counts. 
Early in September, the Japan Cotton Spinners’ Asso- 
ciation adopted a proposal to pay a subsidy on cotton 
yarn and fabrics produced by the members of the 


association and exported abroad at the following 
rates :—3 yen (6s. 14d.) 
1.10 yen (2s. 3d.) ; 
was to be drawn 


r bale (400 lb.) of yarn; 
r 400 lb. of fabrics. The subsidy 
rom the discount received from the 
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Japan Mail Steamship Company (Nippon Yusen | it will be ready to accommodate ocean-going steamers ; 
Kaisha) upon raw cotton imported from Bombay ;| but it would be rash to suppose that Osaka will 
this discount amounts to a considerable sum annually, | therefore seriously affect the trade of Kobe, as seems 
and had previously been divided between the mills. | to be imagined in some quarters. 
The scheme, however, did not prove a success, and was | 
discontinued a month later. 
The export of copper fell off considerably, and metals, | 
sg br — time past had ee second place By B. Viota 
in the list of exports, dro to third, while matches, ws Ae “ a sais 
the export of which has taptadeen rad steadily, came FE ead vit constitution for Amerionn and Baglich con- 
5 : y | trifugal machines is of the Weston system, over and under 
up to second. The match industry in Japan has driven types being shown in Figs. 1 and 2, page 297. In 
had a most wonderful growth, and is now sufficient to; both forms the rinciple of the revolving pendulum is 
supply not only the whole of Japan, but also to meet | used, the basket being allowed to oscillate within certain 
the greater part of the demand in other countries in | limits, thus balancing itself and reducing the power ‘re- 
the Far East. With the other exports our readers | quired to drive the machine toa minimum amount. In 
are not specially concerned. | the European machines of Fig. 3 the axis is supported by 
British shipping still heads the list in the trade of # spherical bearing, so that the entire machine can 
Kobe, the Japanese, however, taking a very good | accommodate itself like a spinning-top, but is held from 
second place. The shipping entering the Port of | too violent motion by a collar-bearing provided with a 


: . .- | rubber buffer and tension-rod. 
Osaka is almost entirely Japanese, the few foreign | 7 : : 
vessels being of small tonnage and flying the Korean | _ porter 47 = —— _— of oi wi - 
flag. The work of constructing the new harbour at} * Abstract of paper read before the American Society of 


Osaka is continuing steadily, and in the near future | Mechanical Engineers. 
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Hepwortn’s AMEBRICAN MACHINE, 


balancing centrifugal machine—the Weston spindle—is 
shown in Fig. 1, page 297. B is a strong bracket or block, 
bolted to an overhead beam ; C is a spherical bearing rest- 
ing spon the block B, and in turn supporting the steel 
spindle S; on the upper end of the spindle is a rubber 
buffer C,, held in place lightly by a nut on the upper 
end of the spindle; at the bottom is a special form of step- 
bearing R, which carries the outside revolving spindle. 
The pulley P is fixed upon the outer spindle, and the 
lower part forms the brake-block, while at the bottom of 
the outer spindle is a flange which carries the basket. 
The hollow portion of the outer spindle serves as an oil- 
chamber, so that the bearing R runs in a bath of oil, 
which is drawn out when necessary by means of a plug at 
the bottom. 

Fig. 2 illustrates the Weston spindle for an under- 
driven machine, and at the same time shows the arrange- 
ment when water power is used, as the driving is done 
by a Pelton wheel Gp. India-rubber buffers are used to 
allow the spindle to swing slightly, and thus conform its 
centré of gravity to its centre of rotation. These spindles 
require periodical adjustment and tightening, which has 
pe been a laborious task, involving the dismantling of 
the machine in order to get at the nut which compresses 









the buffer on the top. With the new type of machine 
the nut is placed below the buffer at g, and is turn 

a small pinicn 7, which gears with a flange on 
the nut. 

The arrangement of the Pelton wheel for the latest 
over driven type of machine is shown in Figs. 4, 5, and 6, 
on opposite page. This wheel, however, has recently been 
altered by placing the nozzles to 180 deg. from each other 
in order to balance the thrust of the jets. 

Where it is desirable to come to speed gradually, in- 
dividual motors are best, asin the water-wheel of Fig. 2. 

Since an unequal load of as little as a pound of ma- 
terial is sufficient in a swift-running machine to cause 
vibration, it is important to avoid even slight amounts of 
unbalancing, and to do this Albert Fesca devised the in- 
Larseaes regulator shown in Figs. 7 and 8 in detail. The 

alance-rings run between washers a, and are free to 
swing in any position. Because of the friction between 
washers and rings, the rings will rotate with the shaft, 
but they will always shift to keep the centre of gravity of 
the system in the axis of rotation. When the basket is 
exactly balanced, the rings will stand at 120 deg. with 
each other, as shown in Fig. 8 ; but if unbalancing occurs, 








the rings will swing towards the light side, the limit 





Fesca’s Orn-PressurE STEP-BEARING. 
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Apant’s System. 


GG 





of effect being reached when all three are on the same 
side of the shaft. 

Another device to accomplish the same purpose is shown 
in Fig. 9, above, which isa Hepworth poe ¥ of American 
manufacture. Here the lower bearing is so braced to the 
outer casing that the relative position of the two is fixed, 
but the casing is hung so that it may swing with the 


ed | rotating part. As a matter of fact, however, practically 


no motion results, as the inertia of the casing is sufficient 
to take up any unbalancing. 

Where the friction is very great, the oil-pressure step- 
bearing designed by Fesca is an important improvement. 
It is shown in detail in Fig. 10, and applied to a machine 
in Fig 11, which is of the motor-driven type. The con- 
struction known as Adant’s system is a combination of 
the rigid bearing with the buffer, uniting the advantages 
of both systems. In this step-bearing, the pivot Z of the 
vertical axis, slightly conical, fits the bearing L exactly, 
when the pin s rests on the pee P. When oil at sufficient 
pressure is forced through the pipe y, the pivot Z is 
raised. By changing the angle of the pivot, or by regula- 
tion of the amount of oil pumped through the bearing, 
the amount of lift can be regulated between 5 and 10 
millimetres above the step. 

In all the constructions considered every precaution is 
taken to secure smooth motion, but it may happen that 
the material handled has a tendency to shift :—This 
occurs mostly with low sugars and citric and tartaric 
acids in the lower conditions, when the small crystals 
contained in liquor will, by the rapid formation of thin 
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scale on the inner surface of the basket, stop the free | manufacture, which is of different construction from the | and friction. Also the worm can be replaced at any time 


drainage. This action may take place unequally, re- 
sulting in a considerable vibration; and to open up 
the outlets a steaming-out pipe, so called, is used, as 
in Fig. 12, shown above. 


| one just described. t ; 1 
| milk, but removes from milk a quantity of foreign matter, 
which is such a fertile source of bacteria. 


It not only separates cream from the | without disturbance of the basket. 


Centrifugal machines are at present somewhat used for 
filtering, one for this purpose being shown in Fig. 18, for 


In the operation of this separator milk is fed into the | use on cane-juice. The juice is introduced at thé bottom of 


Fig. 13 shows a machine for aci ls in which the basket «| top of the cover, whence tubes conduct it to the inner 
is made of burned clay, fitting exactly inside the steel | cup, in which are wings which cause the milk to revolve 


basket c, thus preventing bursting. Liquor passes out of 
the lining through the holes d and the vertical canals c, 
so that when the machine is at rest no liquor can escape; 
but when it is in rotation, the centrifugal force propels 
the liquor through the holes d and canals c, and over the 
rim into the chamber e, whence it passes through the 
opening f ; the tray ¢ is cast in an iron vessel and covered 
on top with a clay cover, the joint being packed with 
rubber ; the acid fumes are carried off through the pipes g. 
It often happens in chemical works that materials mixed 
with explosives are to be separated ; in such cases the 
greatest caution must be used, and the machine must be 
closed air-tight. 

Figs. 14 to 17 show a form of separator of American 


| with it; thence the milk passes into the intermediate 
cup, and from there to the main bowl, so that, before the 
| milk leaves the machine at the bottom, it has passed 
through three compartments, each of which is a separator 
in itself, and to this is due the remarkably thorough 
| separation for which this machine is noted. The internal 
| mechanism is shown in Fig. 14, where it is seen that the 
| spindle is in two parts; the spiral worm A, which is the 
| lower piece, is held in position by a bearing at each end, 


| in order to insure exact meshing with the worm-wheel B; | g 


| the tip end of this spindle and the lower end of the upper 
part, which is fast to the bow], form a_ball-and-socket 
| joint, so that the bowl may vibrate and still allow the 
worm-wheel to give the prover sveed without straining 


the drum, and rises; the heavier scums are precipitated 
on the sides of the revolving drum, and, rising above the 
diaphragm, are collected through the upper nozzle, while 
the clear juice is drawn off from the inside by the lower 
nozzle. The filter is not, however, capable of as universal 
application as the ordinary filter-press. 

Passing now to the driving mechanism, it has been 
seen that in many machines a tight and loose pulley are 
provided on the counter-shaft from which the machine 
is driven by belting. A friction-pulley will serve the 
same purpose, and has certain advantages, in that a 
reater speed ratio can be easily obtained; also the 
aniount of force which can be transmitted can be auto- 
matically regulated, so that it will be impossible to trans- 
mit more than the desired amount of power. The adar- 
tation of a friction-drive to a Weston spindle-machine is 
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Fig. 19. Weston’s Friction Drive FoR CENTRIFUGAL MACHINES. 


shown in Fig. 19 above. Here P is the pulley proper, moving 
loosely on the shaft S; K is an arm keyed to the shaft, 
and carrying two levers L pivoted at C. To these levers 
are attached the friction-arm A, the latter being in turn 
connected to the arm K at the ends E by means of flexible 
springs R. On the end of arm A is fastened the 
shoe F, faced with leather, and fitting accurately the in- 
side of the rim of pulley P. Under the action of centri- 
fugal force, the arm A will tend to fly outward, en- 
gaging the shoe F with the pulley, but the engagement 
may be prevented by means of the sliding sleeve G. 
The springs R prevent the sudden action of the clutch, 
with consequent strain and shock. The usual bronze- 
bushing and oil-chambers are provided for the loose 
bearing of the pulley. 

A friction-pulley of a different form—the Hepworth con- 
struction—is shown in Fig. 20, page300. The pulley is loose 
on the shaft, and engages with the drum a, keyed to the 
shaft by means of a leather-lined steel band 6 encircling 
the drum. One end of the band is attached to the pulley 
by means of a bolt passing through the stud c, and the 
other attached to a bell-crank lever d, operated by the 
sliding-cone e. By means of the bolt the band is so ad- 
justed that when the cone is pushed towards the pulley 
the band is tightened on the drum to a point where it 
will pull a little less than the belt, for it is desirable to 
have the centrifugal start up quickly ; but if the belt slips 
instead of the band, it will leave the pulley. The bronze 
bushing in the pulley is made to slip both on the shaft 
and in the pulley ; naturally it will turn at the smaller 
diameter, unless the shaft-bearing becomes dry, when the 
— will turn in the pulley rather than cut the 
shaft. 








PROGRESS OF ELECTRIC TRAMWAYS AND 
RAILWAYS IN THE UNITED STATES. 

THE statistics contained in a bulletin just issued by the 
United States of America Census Office cover all street 
and electric railways in the United States that were in 
operation during any part of the year ending June 30, 
1902, At the census of 1890 the railroads that used 
motive power other than steam were confined almost ex- 
clusively to urban districts, and were properly classed as 

street railways,” but the application of electricity has 


TABLE I.—Zwelve Years’ Development of Street and 
other Light Railways. 


| 


Percentage of 


| 




















| 
° | 
1902. | 1890. | Increase. 
sien of | a st ie 
‘ower. |m | oe lee es ~ ) 
83) Clu Bs) Sou FEZ Sly 
ecg] S38 (Ss 228 | aos ses 
lz > 5 Ban | FCb San Foe Bax 
Total.. —..| 849 |22,680.47") 761812802) 11.6 178.1 
Electric -| 747 |21,920.07¢ | 126 |1,261.97 | 492.9 1637.0 
Animal - | 67 259.10 | 506 5,661.44 86.8t 95.4¢ 
Cable.. ..| 26 240.69 | 55 | 488.31) 52.7t 7% 
Steam.. -| 9 169.61 | 74 | 711.30! 87.8} 76.2% 
| | 








Includes 12.48 miles of track duplicated in repor ts of differ ent 
t Includes 6.06 miles oper ated by compr essed air. 


+ 


enabled these roads to greatly extend their lines in rural 
districts, and a large proportion of the trackage is now 
outside the limits of cities, towns, or villages. That the 





use of electric power has been the principal factor in the 
development of these railways during the past twelve 
years is shown by Table I., which presents for the years 
1890 and 1902 the number of companies and miles of single 
track in the United State: segregated according to 
character of motive power. 

At both censuses some companies reported the use of 
more than one kind of power, and in order to show the 
total number of companies for each class, they have been 
counted more than once; therefore the total given in 
Table I. exceeds the actual number of separate companies. 
The increase in the length of track is confined to the 
roads operated by electric power. The use of electric 
power was reported by 126 companies in 1890 and 747 in 
1902. The single-track mileage operated by this power 
increased from 1261.97 miles in 1890 to 21,920.07 in 1902. 
A decided decrease is shown in the number of companies 
and the trackage for each of the other classes of power. 

The length of single track (22,589.47 miles) reported for 
1902 consists of 16,651.58 miles of first main track, 
5,030.36 miles of second main track, and 907.53 miles of 
sidings and turn-outs. Table II, reproduces the totals 
for the United States, and shows the mileage of each of 
the different classes of track and the percentage which 
each forms of the total. 


TaBLE II.—Mileage, &c., of Street and other Light 
j Railways in the United States. 





| 
Single- Percentage 
Track of 











Class of Track. 
Mileage. Total. 
TOM 2s cs ue, ne ne) SEBRRAZY | 10K 
First main track .. ow oe .-| 16,651.58 | 73.7 
Second main track .. ais on ..-| 6,03036 | 22.3 
Sidings and turn-outs... ae na 907.53 | 4.0 
Overhead trolley .. Pr oe -.| 21,302.57 94.3 
Other electric power ee ta --| + 611.44 2.7 
Compressed air - oe os 5 6.06 (t) 
Animal “s a aa Pe ex 259.10 is 
Cable .. on < Pe me os 210.69 11 
Steam .. os aie si ee + 169.61 8 
Trackage owned 19,038 33 84.3 
Trackage leased ... ae oa | 8,551,14 15.7 
Operated under trackage rights.. | 660. 2.5 
Constructed and opened for operation 
during the year .. ae as ; 1,549.73 6.9 
On private right of way owned by com-| 
pany me oss oe es --| 3,424.96 15.2 
On private right of way not owned by} 
company .. os a és oa 377.11 17 
Located within city limits .-| 13,208.24 65.8 
Located outside city limits <a ..| 6,855. 58f 84.2 
Equipped with cast welded joints | 1,642.68 7. 





* Includes 12.48 miles of track duplicated in reports of different 
companies. 
t Less than one-tenth of 1 per cent. 
of Ww h 


rT) 


t Exclusive of the gz 
Of the total single-track mileage, 21,914.01 miles, or 


tts 





| 97 yer cent., were operated by electric power, and 416.36 
miles, 


or 1.9 per cent., by other mechanical traction, while 
only 259.10 miles, or 1.1 per cent., were operated by 
animal power, as compared with 69.7 per cent. in 1890. 
Of the total trackage in use by all companies, 84.3 per 
cent, was owned by the operating —— and 15.7 per 
cent. leased. The mileage of track constructed and 
opened for operation during the year covered by this 
report was 1,549.73 miles, or 6.9 per cent. of the total ; 
but this does not cover all of the track under con- 
struction. 


It appears that 3424.96 miles of single track were on 
ee right of way owned by the company. For the 

Jnited States, exclusive of Massachusetts, 13,208.2 miles 
were of single trackage, or 65,8 per cent. of the total miles 
reported as within urban limits, and 6855.58 miles, or 
34.2 per cent., as outside of such limits. 

The increase in the trackage is due not only to the 
establishment of new companies, but very largely to the 
extension of the lines of established companies. This is 
illustrated by Table III., in which the o ting com- 
panies —e in 1890 and 1902 are qrocped dots ing to 
the length of line. 


TasiE III.—Jncrease in Length of Light Railways 
(1890-1902) by Groups. 




















| 1902. 1890. 
mamma foes Spar FE 
| of Com. | -— - ~ Of | of Com. | —_ of 
panies. | * | panies, | meen 
Total .. ..) 817* | 16,651.58} 691t | 5,119.53t 
Under 10 miles ... 3% | 1,957.16 | 557 | 2,804.49 
10 to 20 miles a 219 8,148.94 99 1,353.42 
Over 20 to 30 miles ..| 76 1,878.54 16 400.39 
Over 30 to 40 miles .. 34 1,197.83 7 251.74 
Over 40 to 50 miles ..| 25 1,117.05 4 178.04 
Over 50 to 60 miles .. | 16 892.86 2 101.57 
Over 60 to 70 miles ..| 12 785.22 2 130.33 
Over 70 to 80 miles ..| 7 532.46 1 | 76.48 
Over 80 to 90 miles .. 6 515.30 1 | 84.42 
Over 90 to 100 miles| 3 277.12 
Over 100 miles | 25 4,349.10 2 | 238.65 
*Operatingcompames. = s—<“i=i—sSS 


+ Exclusive of 15 lessor companies. 
{ Exclusive of 663.94 miles estimated in 1890. 

The ‘length of line” as given in this report means the 
length of the road-bed, or, in the case of a railway lying 
entirely within city limits, the length of street occupied. 
In determining the length of single track, switches and 
sidings are included, and double track is reckoned as two 
tracks. The increase in the length of line during the 
period of twelve years amounted to 11,532.05 miles, or 
225.3 per cent., as compared with an increase of 14,466.45 
miles, or 178.1 per cent., in the length of single track. 
Single-track s are characteristic of rural districts, and 
the fact that the ene of increase in length of line 
is greater than in length of single track is due principally 
to the oo development of interurban single-track lines 
ye 

e average length of line per operating company in 
1890 was 7.41 miles, as compared with 20.38 miles in 1002. 
The average operating yg in 1902 controlled almost 
three times the length of line that was controlled by the 
average company in 1890. In 1890 there were only eight 
companies operating more than 50 miles of line, and in 
1902 the number of such companies had increased to 69. 
Of the total number of companies reported for 1890, 94.9 
per cent. operated less than 20 miles of line each, and 
their combined length of line amounted to 71.5 per cent. 
of the total in the United States; in 1902 the corresponding 
percentages were 75 and 30.7 respectively. Thus, while 
there are still a large number of companies that a 
less than 20 miles of track, the Eg of the total length 
of line operated by them is not half as great as in 1890. 

The number of companies and the totals for the prin- 
cipal items concerning street and electric railways re- 
ported at the two census periods, with the percentages 
of increase, are given in Table IV. 


TaBLE IV.—Results of ‘Working Street and Light 











Railways. 
Percent- 
Items. 1902. 1890. age of 
Increase 
Number of companies .. 987 706 | 39.8 
Cost of construction and 
equipment .. dols.| 2,167,634,077 389,357,289 | 456.7 


Capital stock issued ,, | 1,315,572,960 289,058,133 855.1 
Funded debt outstand- 
i dols.| 992,709,189 | 189,177,824 424.7 


ing xe 
Earnings from  opera- 
i as 247,553,999 90,617,211 173.2 


tion ° 
Operating expenditures 

dols.| 142,312,597 62,011,185 129.5 
Percentage of operating 


2 
2 











expenses of earnings .. 57.5 68.4 | 
Number of passenger cars 60,290 82,505 | 85.5 

+8 fare pasengers 
carried .. ru ..| 4,809,554,488 | 2,023,010,202 137.7 
Number of employés* .. 133,641 70,764 | 88.9 





* Exclusive of salaried officials and clerks. 


There were 706 companies reported at the census of 
1890, and 987 in 1902—an apparent increase of 281. The 
consolidation of a companies and the method 
of controlling a number of companies under the lease 
system, which has become so prevalent during the past 
decade, make it misleading to use the company as a unit 
to measure the increase or decrease in the number of new 
railways built during the period of twelve years. Of the 
706 companies reported for 1890, many have been merged 
with new companies organised since that date, and many 
of the new companies have been merged with other new 
companies. 

The total reported cost of construction increased 
1,778,276,788 dols., or 456.7 per cent., as compared with 
an increase of 1,830,046,142 dols., or 382.7 per cent. in 
the combined par value of the capital stock and funded 
debt. While the percentage of increase for the capital 
stock, 355.1, is smaller than that for funded debt, the 
actual increase in the par value of the stock was 
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1,026,514,827 dols., as compared with an actual increase 
of 803,531,315 dols. in the amount of funded debt. The 
increase in both capital stock and funded debt is due 
very largely to consolidation of independent roads and 
the operation of roads under the lease system, where the 
stock of the constituent and underlying companies is not 
retired. 

The increase in earnings from operations was 156,936,788 
dols., or 173.2 per cent. ; the increase in operating ex- 
penditures was 80,301,412 dols., or 129.5 per cent. The 
percentage which operating expenditures formed of the 
total earnings from operations was 68.4 per cent. in 1890, 
as compared with 57.5 per cent. in 1902. 

The increase in the number of passenger cars amounted 
to 27,785, or 85.5 percent. In connection with the in- 
crease in the number of cars, the increase in size, made 
possible by the introduction of electric power, should be 
taken into consideration. This is doubtless indicated by 
the increase in the number of passengers carried per car. 
The number in 1890 was 62,237, and in 1902, 79,774—an in- 
crease of 17,537. The number of employés, exclusive of 
salaried officials and clerks, increased 62,877, or 88.9 per 
cent. 

Table V., giving averages based on the facts presented 
in the preceding tables, indicates the increase in the size 
of the companies and their equipment. 


TABLE V.—Data of Averages. 





Items. 1902. 1890. 
Average per company : . 
Length of single track . miles 27.65 11.51 
Capital stock and funded debt out- 
standing a hie .. Gols. 2,825,314 677,388 
74 46 


Number of passenger cars ., 


Number of fare passengers carried : 5,886,848 2,865,454 


Number of employés .. oe e 164 100 
Average number of employés per pas- 
senger car .. oe es oe bs 2 2 
Average number of fare passengers q 
carried per car .. < = $5 79,774 62,237 
Average number of fare possengers per 
car-mile . - 48 4.43 ei 


* Car mileage not reported in 1890. 

These averages, based upon the totals for all street 
railways in the United States, indicate that the average 
road in operation in 1902 was more than twice as large 
as the average road in operation in 1890. The average 
length of single track per company more than doubled 
during this period of twelve years. The par value of 
outstanding capital stock and funded debt per company 
in 1902 was more than four times as large as it was in 
1890. The average number of passenger cars operated 
per company increased over 50 per cent., while the 
number of fare passengers carried per company more than 
doubled. The number of employés per company increased 
64 per cent., and the average number of fare passengers 
carried per car, 28.2 per cent. ; 

It appears that the most extensive use of street and 
electric railways is in the North Atlantic States, where 
the average number of rides per inhabitant in 1902 was 
124; the Western States come next with an average of 
74. The greatest increase in this respect is shown for the 
South Atlantic States, where the average was almost 
three times as great in 1902 as it was in 1890. The average 
number of rides per inhabitant for the entire United 
States has almost doubled during the twelve years. _ 

The capital stock and funded debt of all companies in 
1902 was :— 


Total capital stock and funded debt autho- Dols. 
rised “ ee ais as ‘e ..  2,870,629,316 
Total capital stock and funded debt out- 
standing a oe < Re --  2,308,282,099 
Capital stock :— 
Authorised .. 1,529,199,589 
Issued 1,315,572,960 
Dividends . . 3 33,039,171 
Funded debt :— 
Authorised 1,341,429, 727 
Outstanding .. 992,709,139 
Interest .. = a - = s 43,578,961 
Net capital liabilities per mile of track 
own . +s as = ae ee 96,287 


Of the total amount reported as paid in dividends, 
28,737,887 dols. was paid on common stock, the total par 
value of which was 562,700,281 dols. This represents an 
average rate of 5.1 per cent. on such stock for all com- 

nies paying dividends, The total amount paid on pre- 
erred stock, 4,301,284 dols., is an average of 5.1 per cent. 
on the 84,994,055 dols. of stock on which dividends were 
paid. There were 624,942,500 dols. of common and 
42,936,124 dols. of preferred stock on which no dividends 
were paid. In preparing the income account and 
balance-sheet, the majority of companies charged the in- 
terest on funded debt outstanding as paid. The total 
amount of interest was 43,578,961 dols., equal to 4.4 per 
cent. on the total amount, 992,709,139 dols. of funded 
debt outstanding. 

Of the total number of operating companies, 252 re- 
ported that they generated electricity for sale for light 
and power purposes. In addition to investments in elec- 
trie light a, a large number of companies had other 
permanent investments, such as investments in gas and 
water plants, in bridges, and in securities of other street 
railways. ; " ; 

There were 578 operating yt gee reporting a net 
income amounting to 34,352,684 dols., and 220 reporting a 
net deficit of 3,755,707 dols. The percentage of operating 
expenses to earnings for all the operating companies in 
the United States amounted to 57.5. The principal totals 
in the form of income account prescribed by the Street 
Railway Accountants’ Association of America are :— 





CUPOLA SLAG CONVEYOR. 

















Dols. 
Gross earnings from operation . . 247,553,999 
Operating expenses : =e 142,312,597 
Net earnings from operation 105,241,402 
Income from other sources st 2,950,628 
Gross income less operating expenses 108,192,030 
Deductions from income :— 
Taxes— Dols. 
On real and per- 
sonal property 5,835,542 
On capital stock 2,931,252 
On earnings. . 2,719,287 
Miscellaneous 1,592,818 
13,078,899 
Interest— 
On funded debt .. $5,228,234 
On real estate mort- 
gages a ws 93,078 
On floating debt 2,769,549 
38,085,911 
Rent of leased lines and terminals 25,518,225 
Other deductions from income .. 912,018 
——-_— 77,595,053 
Net income .. ks il a 30,596,977 
Deductions from net income :— 
Dividends on 45,047,155 dols. 
preferred stock .. A -- 2,053,20° 
Dividends on 305,897,861 dols. 
common stock .. is .. 18,828,908 
15,882,110 
Surplus for year : se as «» 14,714,867 
The item of 2,950,628 dols., ‘‘income from other 


sources,” consists principally of the interests on deposits, 
loans, bonds, and other securities; but it includes also 
income from other operations carried on in connection 
with street railways, such as water works, ice plants, &c. 

The total amount, 247,553,999 dols., given as the operat- 
ing earnings of all operating companies is composed of 
233,821,548 dols. received from sengers, 303,608 dols. 
from chartered cars, 1,038,097 dols. from freight, 432,080 
dols. from mail, 401,672 dols. from express, 7,703,574 dols. 
from sale of electric current for light and power, and 
3,853,420 dols. from miscellaneous sources. 

The principal subdivisions of operating expenses, with 
percentage that each item is of total, are :— 





Percentage 








Items. | Amount. of Total 
EE i 
dols. 

Total ..| 142,312,597 100.0 
Maintenance of ways and structures ..| 12,118,296 8.5 
Maintenance of equipment -.| 16,676,532 11.7 
Operation of power plant. . -.| 23,062,328 16.2 
Operation ofcars .. “ 62,454,679 43.9 
Miscellaneous. . ¥ ‘a <s ..| 25,812,009 18.2 
Wages, supplies, &c., incidental to elec-| 

tric service .. oe ee oe -.| 2,188,758 1.5 








Of the 21,920 miles of track oe, 97.2 per cent. 
use overhead trolley-wires. In all, 66,784 cars were used, 
and 5,871,957,830 passengers carried. 








Descriptive Marine Macuinery Drawines.—Marine 
Engineering has recently published a set of three draw- 
ings, in a neat case, of marine machinery, together with 
the necessary descriptive matter. These drawings com- 
prise :—(1) Detailed working drawings of a four-furnace, 
single-end Scotch boiler; (2) diagrammatic pipe and 
auxiliary plan, showing the piping plan for a triple- 
expansion engine, and all the auxiliaries which would be 
u in connection with such an engine; (3) complete 
detailed working. drawings of a ye triple-expansion 
engine of 1250 horse-power, with a key, naming and 
describing each — of the engine ; (4) the necessary text 
to explain the drawings. To students of marine engi- 
neering these drawin; — to prove useful, as they are 
got up in a very handy and compact form, and are clearly 
— The price of the set is 1 dol., and they can be 
ad through Messrs. E. and F. N. Spon, 125, Strand, W.C. 
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A NEW CUPOLA SLAG CONVEYOR.* 
By Txos. D. West, Sharpsville, Pa. 

In melting over 50 tons in-cupolas of above 50 in,-inside 
the lining there is more or less slag formed, which must be 
taken from the cupola. Some founders allow this slag to 
accumulate below the slag spout, while: others prefer to 
yea it some distance away. To do this the slag is 
often let run down a sand or iron runner as far-as it will 
| flow, and is then pulled with a hook the balance of the 
| distance, whilein a semi-molten state. Other founders 
| allow the slag to run into small buggies, which can be 
| handled by one man. Again, the slag may be let run 
| into : car, which is sent to the dump pile over the regular 
track. 

Believing that present methods could be improved, that 
money could be saved, besides doing away with disagree- 
able labour and aiding our continuous melting system, we | 
decided to instal a slag conveyor as shown in Figs. 1 and 
2. This conveyor was got up by the C. O. Bartlett and 
Snow Company, of Cleveland, Ohio. While it might be 
thought a rather elaborate and costly machine, neverthe- 
less, as we are making radical changes in our methods 
of moulding and casting, and are arranging for con- 
tinuous melting of 20 to 22 tons per hour, or 480 to 528 
tons daily for each week’s steady run, when not using hot 
metal from the blast furnace, we consider the machine a 
good investment. 

In operating the slag conveyor, the belt B serves to 
start and stop it. The slag as it runs from the cupola 
flows down the spout C into the buckets D. The buckets 
convey the slag outside the shop, dropping it from 
them at E in solid form, into the car, cart, or pile F. 
The blocks, after they are sufficiently cool, may be broken 
up, to pick out the iron which has been carried out with 
the sl. We have a method in view which contemplates 
emg J the iron before dropping the slag into the car. 

his will then save the labour connected with the slag 
question in any form. 

When it is considered that slag may contain shot iron 
up to 4 per cent., as well as an oxide of iron equivalent 
to 15 to 20 per cent. of the metal, aside from what iron 
may run out over the slag-hole, the importance of gathering 
all the metallic iron possible may be seen. Then, again, 
as the amount of slag produced is about 30 Ib. to 501b. per 
ton of iron melted, the slag made by our projected daily 
heats would be 19,0001b. to 25,000 Ib. Vien which the 
importance of the new slag-conveying system we are 
installing may be readily judged. 











GERMAN BriQquETTES.—The production of briquettes in 
Germany has grown very greatly of late years. In 1901 
the output was 1,522,200 tons, as compared with 1,274,800 
tons in 1900, 930,000 tons in 1899, 623,130 tons in 1898, 
and 530,470 tons in 1897. 








| Drarnace at New OrnLEANS.—Remarkable results have 
| followed the establishment of a new drainage system in 
| New Orleans, in that cellars can now be au and tall 
| buildings erected—things which were impossible before. 
The drainage canals are kept clear by constant pumping, 
and are rapidly drying out the soil, not only the surface 
water from drains, but the soil water as well, while 
dampness due to excessive saturation of the ground has 
disappeared. Formerly water could be struck 2 ft. below 
the surface, but now it is necessary to go down 6 ft. for 
it. A 12-storey addition to one of the large hotels is going 
up, and the first cellar ever dug in New Orleans will 
under it. Only one serious sinkage has occurred ; this 
was on the railroad = oe the French market, and it 
was due to a quicksand beneath the bed-of the roadway. 
The _ ealth of the city has been greatly im- 
proved. 





* Paper contributed to the American Foundrymen’s 
Association, 











Aus. 28, 1903. | 


ENGINEERING. 


393 








| one terminal thereof. 


‘* ENGINEERING ” ILLUSTRATED PATENT 
RECOR 


Comrpitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
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ELECTRICAL APPARATUS. 


267. Baron Kelvin, Largs, Ayr, N.B. Voltmeter. 
[4 Figs.) August 6, 1902.—This invention relates to high-pressure 
electrostatic voltmet A ding thereto and in order that de- 
flection of the pointer of the instrument may be nearly propor- 
tional to the increase of potential to be indicated a spring G is used 
to give stability against the increase of electric attraction with 
diminishing distance between the fixed plate H and the movable 
plate A. e spring might be a spiral, but a flat endless spring, 
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17,267, 
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of the shape shown in the drawing when unstrained is preferred 
as it offers resistance to stretching increasing more nearly at the 
rate of increase of electric attraction than does a spiral spring. 
The spring forms an electrical connection to the plate to which 
it is attached. The fixed plate and the movable plate may both be 
covered with an insulator opposing resistance to disruptive dis- 
charge. The movable plate is slung from the pointer arm by 
insulating material, so that the pointer and parts in electrical 
connection with it may be earthed. (Accepted June 24, 1903.) 


14,774. Vickers, So and Maxim, Limited, A. D. 
Williamson, and C. L. Sumpter, Sheffield. Driving 
Reciprocat: Tools. (7 Figs.) July 2, 1902.—This inven- 
tion relates to apparatus for electrically working reciprocating 
tools, such, for instance, as planing machines, the apparatus bein, 

so arranged that it automatically reverses the movement an 

causes the return stroke to be made more rapidly than the operat- 
ing stroke. For this purpose a reversible motor, whose can 
be varied by varying the excitation of its field, is retarded and re- 
versed by a switch R S operated by the ordinary reversing gear of 


Fig! 
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the machine-tool. Another switch 8, S moved by the machine 
through a magnetic coupling cuts out the starting resistance step 
by step until the motor attains its normal speed for the operating 
stroke, and when the motor on being reversed has attained this 
8 i, this second switch introduces resistances into the field 
circuit, thus accelerating the motor so that the return stroke is 
rapidly performed. In order to stop or start the machine at any 
part of its stroke, the reversing gear or reversing switch may be 
moved by hand, or a separate manually-operated stopping and 
starting switch may be employed. (Accepted Jwne 24, 1908.) 


18,323, The British Thomson-Houston Com: 
Limited, London. (7. J. Johnston, Brooklyn, N.Y. ESA) 
3 ng- esters. [2 Figs.) August 20, 1902.—Accord- 
ing to this invention in order to put the dielectric in the spark- 


Such a capacity may be merely a plate 
G connected to the earth line between the non-inductive resist- 
ance E (to which the blow-out magnet F may be shunted), and 
the spark-gep D. In an arrangement haying a divided spark-gap 
with a middle earthed electrode, a condenser H whose two sur- 
faces are connected to the two ends of the tre may be 
used. The inventors say that as faras they are aware it has never 
been proposed to use a capacity reactance in connection with 


Fig.2. 
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rotection from lightning. A further advantage of the invention 
is that the capacity acts as a negative inductance in the ground 
connection, thus rendering unnecessary or decreasing the size of 
the inductance O, that is sometimes of necessity inserted in the 
circuit to be protected to render the inductance of the ground 
connection relatively small in proportion thereto, ‘but which is 
very objectionable in alternating circuits of commercial fre- 
quency, as it causes a continual dissipation of energy. (Accepted 
uly 1, 1903.) 


17,688. H. H. Lake, London. (The General Electric Com- 
pany, Schenectady, N.Y., U.S.A.) Commutator Brushes. 
{2 Figs.) August 12, 1902.—In some cases it would be advan- 
tageous to be able to obtain carbon brushes having good conduc- 
tivity from end to end, and relatively low conductivity from side 
to side, for the prevention of sparking in certain makes of dynamo 
machine with which heretofore it has heen necessary to use a 
comparatively low conductivity brush that has caused appreciable 
loss of potential in the current collected by and transmitted 





through it. A carbon brush possessing the desired qualities of 
good longitudinal conductivity, low cross-conductivity, and a 
hard wearing surface, is provided according to this invention by 
making the brush with a middle layer of softer carbon or lower 
conductivity composition than the sides or than the sides and 
edges. The middle layer may comprise soft carbon, clay, or the 
like, per ted with carbonisable cement, and pressed up with 
the rest of the material for the brush before carbonisation. (Ac- 
cepted July 1, 1903.) 


17,667. C.J. Evans, Barnes. Maximum Demand 
Indicator. (7 Figs.) August 12, 1902.—A maximum demand 
indicator for alternating currents according to this invention 
comprises a mass of mercury, means for indicating the maximum 
expansion of the mercury, and means for causing generation of 
local heating currents in the mercury (to cause its expan- 
sion) in proportion to the current flowing through the meter. 
There is claimed ‘‘in a maximum demand indicator the use of 
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means of the nature of a transformer substantially as herein 
shown and described and for the purpose stated.” One arrange- 
ment comprises a transformer primary a, through which current 
to be supplied passes, an iron mass, preferably laminated, c and a 
mass of mercury b in a tube of ‘glass or other suitable material,” 
and constituting the secondary of the transformer, and a glass 
index tube with a contiguous scale, and means for indicating the 
——. to which the expanded mercury has risen. (Accepted 
July 1, 1903.) 
14,109. I. A. and E. W. Timmis, London. Electro- 
ets. [5 Figs.) June 21, 1902.—In an electro-magnet, 
according to this invention, and for giving a long pull, the opposed 
faces of the reacting parts are “inclined from or to the central 


and yoked at its smaller end to the larger end of the solid cone 
frustum. The inventors say :—‘‘ Another point in the invention 
is to control the pulling or attractive force between the bobbin 
and the armature. At any.part or parts of either or both o 
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them we fit such a substance as paraffin or cannel coal, or an 
equivalent substance, which has the power of hindering the 
ony” (or active magnetic) lines of force.” (Accepted July 1, 
1908. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,167. W. J. Crossley and T. Rigby, Manchester. 
P Gases. [5 Figs.) June 23, 1902. The apovesiae 
according to this invention is chiefly intended for purifying dirty 
gas, om | as blast-furnace gas, to render it fit for use in gas- 
engines ; it comprises a coke or other wet scrubber and means 
whereby the after passing through the scrubber is caused to 
bubble through the water flowing to the scrubber. In an 7 
ratus described and illustrated water flowing into the top of the 























scrubber casing through the pipe g is distributed over a perfo- 
rated plate c, through which the gas must a after poe 
through coke. Water from the plate c through a pipe and 
trap on to splash-plates m, from which it descends upon the 
filtering coke. A plurality of perforated plates in series may be 
used if desired. There is one claim limited to apparatus having a 
‘perforated plate or plates which also consist of arrangements 
whereby the water for washing may be used again and again.” 
(Accepted July 1, 1903.) 


GUNS AND EXPLOSIVES. 


15,676. A. T. Dawson, London, and J. Horne, 
Barrow-in-Furness. Ordnance Sigh ~» [24 Figs.) 
July 14, 1902.—In this specification is claimed (but limited by the 


title to “heavy ordnance”): —“ Gun-sighting Ps eminny in 
which the sight is carried by an arm which is situated apart from 
the gun-carriage, and adapted, by suitable intermediate mecha- 
nism, to receive movement about a horizontal axis in accordance 
with the changes in the elevation or depression of the gun for the 
purpose specified.” The apparatus ~~ be used with ordinary 
sights, but has been specially — or carrying sights of the 
kind invented by Sir Howard Grubb. Such sights are short, can 
be sighted through small apertures, and in them there is no fore- 
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axis of the magnet.” The magnets are intended chiefly for use 
in reciprocating tools, such as hammers or swagers, and in such 
tools as drills of the kind in which a drill or its driving stem is 
driven, first in one direction and-then in the other, by means of a 
| reciprocating —— screw gearing. In one magnet of the 

kind described, an annular coil His encircled by (contained in) a 
double concentric cylindrical magnet, whose walishave a vanishing 
taper to their unyoked end ; and such a magnet is opposed to an 
armature which comprises a solid cone frustum and a cylinder con- 





gap of a lightning-arrester under increased strain, a capacity pre- 
ferably in proximity to the spark-gap is connected to at least 


centrically encircling the same, shaped as part of a hollow cone 


sight proper to project beyond the hood of the barbette or turret 
| on which such heavy guns are usually mounted ; they are there- 
| fore particularly applicable to barbette or turret-mounted guns, 
| and when so applied the glass doors D? of the turret can be opened 

or closed without interfering with the sights. A great number of 
| devices for mechanically ——s such sights to — or to one 

another are described. The sights Fz are preferably carried on a 
| sight-arm F, and have means for independent horizontal and 
| vertical adjustment therefrom. In one arrangement, in which the 
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sight is applied to a single-mounted gun, the angular movement 
of the gun is transmitted to the sight by a connecting-rod F4 
pivoted to the trunnion arm F3, (Acce; June 24, 1903.) 


19,017. Sir H.S. Maxim, Shell Fuses. 
{1 Fig.) August 29, 1902.—According to this invention there are 
provided various improvements in delayed action fuses for armour- 
piercing projectiles, especially applicable to picric acid shells, 
permitting the use of a primary firing charge of fulminating 
mercury. Pins c8 and care used to retain the sliding tube in 
position, c8 becoming bent and c® sheared on shock of discharge 
and c® sheared on shock of impact. The mercury fulminate is 
protected from ignition by any .blow ———— less than that of 
impact bya metal cover c*, whose thickness is such that no acci- 
dent would be likely to cause the firing-pin to shear it. The 





fulminate is divided into separate layers to prevent it from being 
fired by friction within its own mass. A considerable quantity 
of fulminate is used and it is separated from the secondary deto- 
nator c by a wall cl of such thickness that it would not break 
down were the fulminate to explode or discharge freely into the 
cavity in front’of it after blowing off the cover c*, but would with 
certainty be ruptured, permitting detonation of the secondary 
detonator, and therefore of the shell charge, on impact of the 
shell and consequent explosion of the fulminate within its chamber, 
then closed and partly filled by the blunt firing-pin 0}. (Accepted 


July 1, 1903.) 
18,492. Sir W. G. Armstrong, Whitwo 

Co., Limited, and R. T. Brankston, New e-on- 
Tyne. on (3 Figs.) August 22, 1902.— 
According to this invention there is provided a trunnion-block 
lifting into and out of a recess in the carriage in order that the 
ordinary capsquare and means for holding it in place may be 
dispensed with, the bearing being specially suitable for guns 
which have to be dismounted between decks, because the height 
to which it is necessary to lift the gun to run it back for housing 
is minimised thereby. The trunnion-block @ is approximately 
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square and is bored to receive the trunnion b, and fits into a 
recess in the gun-carriage; it carries the spring beam ¢ and 
fittings constituting the anti-friction gear in order that the ad- 
justment of the said gear shall not be interfered with when the 
gun is removed. The rear part of the block at a2 is at right 
angles to the extreme depression line, in order that no jump may 
occur when the gun is fired at the extremity of depression. The 
front of the block and the recess in the carriage are at such an 
angle that the block frees itself on rising, and may also be freely 
dropped into place. (Accepted July 1, 1903.) 


MINING, METALLURGY AND METAL- 
WORKING. 


26,279. G. C. Marks, London, (G@. D. Delprat, Broken 
Hill, N.S.W.) Sulphide Extraction. November 28, 1902.— 
This invention provides means for extracting zinc sulphide and 
other sulphides from their ores, and according thereto the ores 
are subjected to the action of a heated, but not boiling, bath of a 
solution of salt cake (specific gravity 1400) or of sodium sulphate 
in water to which has} been ded sufficient sulphuric acid to 
bring the specific gravity to 1400, In treating Broken Hill ore 
the material is pulverised and fed by an inclined launder to a 
point above the steam-jacketed bath, into which it drops slowly, 
the sulphides rising to the top of the liquid, from which they are 
skimmed, conveniently by flow of liquid, the tailing or waste 
being removed from the bottom of the pan at intervals. (Ac- 
cepted June 24, 1902.) 


RAILWAYS AND TRAMWAYS. 


18 H. E. Brown, Slough. Vacuum - Brake 
Cylinders. [1 Fig.] August 19, 1902.—According to this inven- 
tion, and in order to obtain a “ better and more simple action of 
the piston in the cylinder” in a vacuum-brake cylinder having a 
rolling india-rubber ring ¢ as packing between the working piston 
and the cylinder, the groove d for receiving the rolling rubber 
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ring when the piston b has reached the limit of its movement in 
the downward direction is made in the bore of the cylinder a 
instead of on the piston b as heretofore. One groove is found 
sufficient, and the groove commonly used for the ring at the 
limit of the upward stroke is dispensed with. (Accepted 
July 1, 1903.) . 





STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5359. W. Schultz and W. von Alvensle Berlin. 
Steam Boilers. [1 Fig.) March 7, 1903.—In the steam 
boiler according to this invention there is a grate in a second 
combustion chamber at the back of the boiler, and a fire is main 
tained on this grate, it may be partly by fuel carried through the 
fire-tubes from the main grate, for smoke-consuming pu’ 3 
In a described apparatus unburnt air is supplied to the second 
combustion ch m through hollow firebars 71 of the main 








furnace, and tubes 7 passing through the lower fire-tubes of the 
boiler ; air passing to beneath the furnace c also being heated 
in acellular boiler back. The gases may be deflected in the direc- 
tion of the second firegrate by a baffle p and part of the gases 
from the second combustion chamber may serve to superheat the 
steam, passing directly to the funnel through a dome and tube 
inside the steam-dome and steam-container. (Accepted June 24, 
1 


1314. J. Stumpt, Charlottenburg, Berlin. Gaseous 
Pressure Turbines. (8 Figs.) January 19, 1903.—According 
to this invention and in order to obtain maximum efficiency 
at various in a single steam-turbine wheel of the De Laval 
type (in which the relative angle of inclination of the nozzles and 
of the buckets should vary with varying speed of steam jet flow), 
there are several sets of buckets or of nozzles to each turbine- 




















(an) 

wheel, and means are pov’ for changing the position of the 
set of buckets or sets of buckets respectively relative to the sets 
of nozzles or to the set of nozzles. In described seperaies the 
turbine-wheel (a in Fig. 1, a1 in Fig. 2) is the shiftable member in 
the one case carrying two sets of buckets (c, d, Fig. 1), and in the 
other working in conjunction with two sets of nozzles (e? cl Fig. 2). 
(Accepted June 24, 1908.) 


17,826. R. G. Brooke, Macclesfield, Chester. In- 
jectors. [12 Figs.) August 13, 1902.—This invention relates to 
steam-boiler injectors of the kind that are made split, having one 
part removable for cleaning. In order that one end of the body 
may be undivided for attachment thereto of the steam nozzle and 
steam-inlet chamber or pipe, the line of division between the two 
parts of the injector body is made to extend for some distance 
axially along the injector body from the delivery end, and then to 
curve outwards towards the other end thereof. The two split 
parts are preferably “adapted to be readily secured together 








laterally by suitable fastening means,” and to be “‘ held in accurate 
relative position in an endways direction.” In one arrangement 
the two parts are held together accurately as re is endwise 
position by the combining cone, which is grooved or otherwise 
shaped, so as to engage with correspondingly formed adjacent 
portions of the two parts of the injector body. In such a device 
a se te portion 4a of the combining cone 4 may be formed 
externally of cylindrical shape, and having an annular groove 9 
therein, adjacent parts of the injector body having a correspond- 
ing ao projection 9a to fit in the groove. (Accepted July 1, 
1908. 


vapour around it and generated from a volatile liquid within the 
vessel a. The trap may be provided with a non-return valve at 
its outlet, and there is claimed : ‘* A steam-trap wherein the outlet 











orifice is fitted with an outwardly opening non-return valve that 
will be easily opened by the internal pressure when the trap is 
open ; but, when the trap is closed, will close the outlet orifice, 
substantially as described.” (Accepted July 1, 1903.) 


14,789. P. Bez, Leran, France. Incrustation Pre- 
vention. July 2, 1902.—This invention provides an anti-incrus- 
tator for use in steam boilers and designed to prevent deposition 
of mineral matters that combine with it. e substance com- 
prises 4 parts of barium chloride to 1 part of tannin prepared, it 
may be, from tanyard by-products and containing in excess of the 
weight mentioned some 10 per cent. of gelatinous matter. It is 
stated that this anti-incrustator prevents the calcium salts in 
the water from crystallising, and combines with them to form 
particles that remain suspended in the water, thus preserving 
the uncoated heating surface of the boiler at a maximum. 
(Accepted July 1, 1903.) 


1 Asa Lees and Co., Limi R. Clegg, and 
J. nny, Oldham. Cop kamttot ton. 1 8.) 
August 23, 1902.—The band-drive heretofore used for the uadrant 
pinions in self-acting mules and twiners has been found disadvan- 
tageous owing to its having to be continually ad. usted in tension 
by means of a double ratchet gearing that, if 1.; htened at one 























ratchet only, might cause the quadrant arm to begin its movement 
from an improper position. According to this invention the 
quadrant pinion is driven positively by means of a chain. In one 
arrangement the pinion shaft f is driven by the chain through a 
sprocket wheel, and eo payeowe | means are provided at both ends 
of the chain for taking up slack. (Accepted July 1, 1903.) 


MISCELLANEOUS. 

16,278. B. S. James, London. Armour-Plate. July 
22, 1902.—The object of this invention is to provide a compound 
armour-plate in two separated thicknesses, the outer thickness 
of which shall cause breaking up of the caps of projectiles striking 
the armour. To this end the outer thickness of plate is made 
of metal harder than is used for shell caps, and of such a thick- 
ness as to retard the whole projectile sufficiently to permit the 
shell to advance upon its cap and destroy it. The outer thick- 
ness of armour-plate should have a ‘coefficient of residual re- 
sistance equal to or greater than that of the cap fired indepen- 
dently of the shot for the given velocity that the shot fitted 
with a cap is fired.” The inventor explains the differences be- 
tween the principles involved in his arrangement and in those of 
certain other compound armours. (Accepted June 24, 1903.) 


17,383. J. N. Mask e, London, and J. M. Bacon, 
Coldash, Newbury, r) Hot-Air Balloons. (2 
Figs.) August 7, 1902.—In this ification is broadly elaimed : 
‘* In a hot-air balloon the combination with the balloon of an 
arrangement of apparatus which permits of the use of liquid fuel 
for the SS of producing the necessary hot air or gases to 
inflate the balloon, as set forth.” One arrangement for use with 
balloons of large size and for burning petroleum vaporised in a 
wickless burner is described and comprises a store of oil g on the 
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car with means 7 attached for causing the oil to rise to a wickless 
vaporising burner c as in the Wells light, a flexible tube between 





16,545. W.M. Still, London. Steam-Tra [4 Figs.) 
July 25, 1902.—This invention provides a steam-trap wherein 
selective discharge of water and retention of steam is controlled 
by the expansion and contraction of an imprisoned fluid by means | 
of an elastic-walled vessel. In one arrangement it is we 
to vent the pipe to be drained through an oval rubber tube d, 
which when steam or very hot water such as would precede steam 
flow is pesto: through itand through the metal pipes to which it 
is attached becomes closed or nearly closed by pressure of fluid | 


the oil container and the burner, means for suspending the burner 
from the balloon, a flexible pipe f of heat insulating or refractory 
material such as woven asbestos for conducting products of com- 
bustion from the burner upwards, and within the balloon and 
attached to the last named a shorter rigid pipe g borne by the 
ring e used for distending the mouth of the balloon. The arrange- 
ment is such that gases are safely heated and conducted into the 
balloon without great danger of setting the balloon alight. (A¢- 
cepted June 24, 1903 7 
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COMBINED CHEMICAL FIRE-ENGINE, FIRE-ESCAPE, AND HOSE-CART. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 
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ENTROPY, OR THERMODYNAMICS | 
FROM AN ENGINEER'S STANDPOINT. 

By J. SwInBuRne. 
(Continued from page 276.) 
REVERSIBILITY. 

WE may now consider the question of reversible 
and irreversible changes and reversible and irre- 
versible cycles.. i 

If the working substance were to change from 
the state A to the state B in such a way that the 
change could be reversed, so that the substance 
went from B to A in such a way that every part 
of the change from B to A were exactly the same 
as the corresponding change from A to B, but in 
the opposite direction, the change or process would 
be reversible. There are no reversible changes in 
Nature ; a reversible change is an ideal, or an ab- 
straction, which can only be approximately reached. 
There is no such a thing as a circle or a square or 
a straight line. They are mathematical abstrac- 
tions which can be approached, and are exceedingly 
convenient for reasoning purposes. Ina reversible 
change, not only must the substance retrace exactly 
the same path, but everything that is involved in 
the change must retrace the same path. The per- 
fect gas in the thermodynamic engine was the 
simplest case of reversibility ; each of the changes 
A, B; B, C; C, D; and D, A being. reversible. 
Heat was taken in and work given out from A to B. 
From B to A, therefore, heat is given out and work 
taken in, in exactly the reverse way. 

When the. working substance starts from any 
state, and, after change, returns to the original 
state, it is said to have performed a cycle. Ifevery 
part of the cycle is made up of changes of which 
each is reversible, the whole cycle is reversible. 

A reversible cycle can cause no incurred waste ; 


| balance might do other work, and we would have 


(For Description, see Page 314.) 
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per cycle might then be devoted to overcoming the 
friction, unavoidable in a real engine, and any 


second-class perpetual motion. 

A reversible change is, therefore, a change in 
which there is no waste incurred, and in a reversi- 
ble cycle there is no waste incurred. 

But we have defined entropy as a quantity whose 
increase, when multiplied by the lowest available 
temperature, gives the incurred waste. There is 
thus, then, no increase of entropy during a reversi- 
ble change or a reversible cycle. 

The entropy of a working substance may, of 
course, increase or diminish during a reversible 
change, but the entropy of an isolated system— 
that is to say, the working substance—and whatever 
is affected by the change, remains constant. 





LOCALISATION OF ENTROPY.. 


There has already been incurred an enormous | 
amount of waste in the universe. From the begin- | 
ning of things there has been degradation of work 
into heat which can be elevated only partially into | 
work by rejecting some of it at a lower tempéra- | 
ture. There is thus an enormous total entropy in | 
the -universe, and it is always increasing. ore | 
than that, as work gets degraded into heat the | 
lowest available temperature is raised, so that the | 
incurred waste is increasing not only in proportion | 


eas 


sure ; two tons of water at.a. given temperature 
has twice the entropy of one ton, and.so on, ‘We 
thus talk of the entropy of a substance—for instance, 
the entropy of 17 lb. of steam under given pressure, 
and volume, and temperature. We can also talk 
of the entropy per unit mass, or specific entropy 
of a body. For instance, in,working 6 > diagrams, 
the diagram is generally drawn for a pound. of 
steam, and then shows the. specific entropy. The 
term ‘‘specific entropy” is not used, as far as I know, 
but it is as well to adopt it, to distinguish between 
the entropy of a mass of steam and its entropy per 
und. 

It has been. shown that during any reversible 
change there is no incurred waste, and therefore 
no increase of entropy in the system concerned. 
Thus, if an isolated system consists of some heat 


reservoirs, a perfect gas-engine, and a flywheel ; if 


there is a reversible change, there is no increase of 
entropy of the system. The perfect gas may have 
its entropy increased however, but in that. case the 
entropy of some of the reservoirs is decreased b 

exactly the same amount. 3 


More CoNVENIENT DEFINITION -OF THE EntRopy 
. or a Bopy. 

So far we have nearly always discussed the 
entropy,-or the increase of entropy, of a whole 
isolated system. In. thermodynamics this coursé 





for if it did, it would reduce incurred waste if 
worked the other way, and that would give us 
second-class perpetual motion. Thus a thermo- | 
dynamic engine working a reversible cycle might | 
convert a certain quantity of heat H,, taken from a | 
reservoir at 6,, into work W, rejecting H, ata lower 
temperature. If it were coupled to the wasteful 
reversible engine of a size to give out.H, at 6, each 
revolution, that engine, when working backwards, 
and reducing incurred waste, must take -in more 
than H, at the lower temperature to give out H; at 
the highest ; so it needs less work each cycle to 
drive itas H, + W = H,. The balance of energy 











to the growth of entropy, but also in proportion to} is inconvenient, and it is much more useful to 
the lowest available temperature. But how should | discuss the entropy of the working substance alone. 
entropy be localised? When heat is produced, say,| When the entropy of the working substance is 
by friction, it means that something gets hotter, increased by exactly the amount the entropy of 
or else the heat is absorbed and rendered latent. | the rest of the isolated system is diminished, the 
To get the hotter substance back to its original | increase is called ‘‘ compensated.” If the working 
state it must either give out the heat as heat, or it substance increases its entropy by any. reversible 
may expand, doing external work, and cooling to change, then its incrcase of entropy is compensated 
its old temperature, being then compressed to its|by exactly equal decrease of entropy in other 
original volume and rejecting heat, which is degraded | things which are involved in the change. Thus if 
energy. The increased waste is clearly connected | there were two bodies, say vessels of partly melted 
lead, A and B, and A were able, through an in- 
about, or taken into different surroundings ; but-)finitesimal difference of temperature, to communi- 
to get it back to its original state involves its giving | cate one thermal unit to B, in an infinite time, 
out waste heat. We therefore talk of the entropy | the change would. be sensibly reversible, so the 
of the substance. If the substance is homogeneous | entropy of A’and B together would be unchanged. 
in every way, it may be divided up into parts, say| But if we now proceed to reduce B to the tem- 
seven, and each part will have to give out one-| perature of ice, so as to compare it with the 
seventh of the waste heat that the whole has to/ standard state, the first thing it does is to allow. 
give out in returning to its original state. Entropy | the extra lead thawed by the unit of heat to. 
is thus additive, like weight, or mass, or volume— | solidify, giving out a thermal unit at the tempera- 
not qualitative, like temperature, hardness, or pres- | ture of melting lead, and the waste corresponding’ 


By 
with the hot body. The hot body may be moved 
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‘to this unit of heat, divided by the lowest available 
temperature, was the increase of entropy of B. 
It has already been ‘explained that this is equal to 
the heat taken in at the melting point of lead, 
divided at the absolute temperature at which it is 
taken in—namely, 1/6 of a unit of entropy, where 6 
is the melting point of lead. The entropy is thus 
localised, 

We may now give another definition of entropy, 
which is more convenient than that in terms of the 
incurred waste, because it refers to the entropy of 
the working substance, without taking the whole 
isolated system into account, and because it is not 
given in terms of the lowest available temperature 
or the incurred waste. The new definition may 
be arrived at by considering reversible changes. 
If two bodies A and B are in contact, and 
are at the same temperature, and there is a 
reversible change so that the sui of the entropies 
of A and B remains constant, B can only in- 
crease its entropy by a corresponding decrease 
of the entropy of A. But the only way A 
can have its entropy reduced is by losing heat. 
For of the heat in A a part is available, and the 
rest, depending on the lowest available tempera- 
ture, is waste. This waste can only be reduced by 
abstracting some of the heat of A. A might lose 
work, but that would not reduce its entropy. We 
thus find that the entropy of a body can only be 
reduced by its losing heat. But it does not follow 
that if a body’s heat is decreased it loses entropy. 
For if a gas is expanded in a cylinder so as to do 
external work without being supplied with heat 
from the outside, its heat isdecreased. Its entropy 
is not, however, reduced, for, as already explained, 
the waste, once incurred, cannot be reduced ; so 
that the entropy of a body cannot be reduced with- 
out at least an equivalent increase of the entropy 
of something else. The entropy of A can thus only 
be reduced by its losing heat to some other body. 
Merely diminishing its heat by converting it into 
work, or giving out the work, does not decrease its 
entropy. The heat must be given out so as to 
cause at least an equal simultaneous increase of 
entropy elsewhere. This practically means that 
for the entropy of A to decrease, heat must pass 
out across the boundary or envelope of A.* 

It may be similarly shown that the entropy of a 
body can only be increased reversibly by its taking 
in heat through its envelope, Consider an isolated 
system undergoing a reversible change, so that 
its total entropy remains constant while the 
entropy of one part A is reduced, and that of B 
increased by the same amount. A must give out 
heat, and if B increases its entropy without taking 
in that heat, that heat must go into some third 
body C, and increase its entropy to at least the 
extent: that the entropy of A fell. There would 
then’ be an increase of the total entropy of the 
system, so that the change is not reversible. To 
make the change reversible B must increase in 
entropy only in proportion to the heat it takes 
through itsenvelope.t It must not be fora moment 
supposed that because the entropy of a body can 
only be increased reversibly by heat coming from 
outside through the envelope, it cannot be in- 
creased irreversibly otherwise. The entropy of 
a body cannot be decreased without giving out heat, 
either reversibly or irreversibly, and it cannot be 
increased reversibly without taking in heat ; but 
it can be,“and always is, increased irreversibly with- 
out taking in the corresponding heat through its 
envelope, 

_ As the entropy of a body is decreased by giving 
out heat only, its entropy, compared with that of 
the same body in the standard state can be found 
by bringing it to the standard state bya reversible 
change or a series of reversible changes, and finding 
the heat given out and the temperature at which it 


*The only exception that comes to mind is the case 
where a thermo-circuit is arranged with a junction inside 
A. If the other junction is ovtside A, say in B, and B is 
colder, heat disappears from A and the entropy of A is 
reduced without heat passing across the boundary of A. 
But the other statement is still true: the heat is given 
out so as to cause at least an equal simultaneous increase 
of entropy elsewhere. There cannot be a single thermo- 
junction elevating heat into work with no corresponding 
degradation elsewhere in the circuit. 

Fs The thermo-junction case is omitted from considera- 
tion here. B could in theory increase its entropy 
reversibly by means of a thermo-contact inside it ; but 
even then, though its heat is not taken in as heat through 
its envelope, its increase of entropy, in a reversible change, 
isexactly balanced a the decrease of entropy of another 
body which does not lose the corresponding heat through 
its envelope as heat, 


is given out, and the corresponding entropy. If 
the heat H can all be given out at one temperature 
6, then H/@ is the entropy, taking that of the stan- 
dard state as zero. If the heat is given out at 


various temperatures, the entropy is Sf dH/é. If 
the entropy of the body is less than in the standard 
state, as in the case of a block of ice at its melting- 
point, the entropy can be measured by finding the 
heat taken in during a reversible change to the 
standard state, and giving it the negative sign. 
We may therefore define the entropy of a body in 
state B, compared with its standard state A, as 
being numerically equal to the heat that would 
have to be taken in to get it from A to B by re- 
versible changes, divided by the absolute tempera- 
ture ; or H/6, if the heat is taken in (or given out 
if the entropy is less than in state A) at constant 
temperature 6, or eg dH/é if the temperature 
varies. Thus the entropy of the body in state B 
is not a function of the heat actually taken in 
during its change from A to B, as the change must 
have been partially, and may have been wholly, 
irreversible ; but it can be measured as a function 
of the heat which would have to be taken in to 
change from A to B reversibly, or which would have 
to be given out if the substance were changed from 
B to A reversibly, which amounts to the same 
thing. 

It is, perhaps, not unnecessary to 1s out 
again that though the entropy is measured in terms 
of heat that would have to be taken in, and 
the temperature at which it would come in in 
changing from A to B reversibly, the entropy is, 
in fact, always greater than H/@ or {aH /e, as a 
reversible change never takes place. In a real 
change ¢> Jai /e ; and while @ is positive, 
Se dH/é may even be negative—that is to say, the 
body may change from state A to state B, increasing 
its entropy all the time, and giving out heat all the 
time too. As every text-book on the steam and 
gas engine (except Rankine’s*) defines entropy as 
fi dH/6 instead of as being measured by /'dH/6 if 
the change is imagined by a reversible path from A 
to B, this point cannot be insisted on too strongly. 
The incorrect definition of entropy makes the con- 
ception of entropy impossible to the reader ; and 
if the writer did not unconsciously depart from his 
own definition, it would make nonsense of thermo- 
dynamics. 

As the entropy of a body can be measured by 
bringing it back to the standard state by rever- 
sible changes—that is to say, changes which 
involve no waste, and therefore no increase of 
entropy in the body and its surroundings—the 
entropy in state B, compared with state A, is 
measured by seeing how much entropy comes out 
on changing it from B to A without creating any 
entropy during the change. 

The entropy of a body in a given state, therefore, 
depends only on the state, and not on its past 
history ; thus a quantity of steam in a given state as 
to pressure, temperature, and volume must give out 
the same entropy on being brought by reversible 
change to the state of ice-cold water, in whatever 
way it was made into steam, 


THe 6 DracRam. 


We may now deal with the 6¢ diagram, taking a 
simple case to start with, and discussing it from 
the point of view put forward in this article. 

e may begin with the state of a perfect gas. 

Suppose we start with a quantity of a perfect 
gas in a cylinder with heat-tight sides, and let the 
area of the piston be unity, so that its pressure 
and volume are given by the point A in Fig. 4, 
where the height is the pressure on the piston, and 
the horizontal distance the volume of the gas. 
We may take the state A as standard for sim- 
plicity—that is, we take its entropy as zero. In 
the 6 @ diagram, to correspond with Fig. 4, we 
therefore start with A to correspond with A in 








* Rankine is not clear about his ‘‘ thermodynamic 
function.” His first definition makes it the same as 
entropy, but he also makes it equal to {dH/@ without 
limiting the change to reversible change. He certainly 
did not develop the idea of entropy and its relation to 
waste, which forms the basis of this paper. Unfortunately, 
his papers are not at hand, as this article is being written 
during a holiday, so these statements cannot be verified 
in time for publication. No doubt a man of his ability, 
if he had written on steam-engines somewhat later, would 
have been not only perfectly correct, but also clear and 





unambiguous in his statements and definitions. 





Fig. 4, marking off the height 0 A to correspond 
with the temperature 6, of the gas to start with, 
and on the line of zero entropy. Let the gas be 
now allowed to expand, doing external work W 
and taking in heat H,, at temperature 9,, the 
expansion being carried on reversibly to the volume 
and pressure represented by B, Fig. 4. 

Consider the position at B. The gas has taken 
in heat H,, but it is no hotter; that is to say, 
something external, say a heat reservoir, has given 


P A 
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out heat H,, which has crossed the boundary or 
envelope of the gas, and has then ceased to exist 
as heat, being converted into work W, which has 
gone outside, say, into a flywheel. But as the 
change is reversible, so that the entropy of the 
gas and the reservoir is constant, and as the reservoir 
has lost heat H, at temperature 6,, and the gas 
has taken in heat H, at temperature 6,, and has 
given out no heat elsewhere, its entropy must have 
increased by H,/6,. In Fig. 5, from A draw A B, 
so that AB represents H, 6,, or ¢. The height 
representing the temperature is constant, so A B 
is a horizontal straight line. 

That the entropy of something outside, which 
supplied the heat H, reversibly, diminished, may 
seem an insufticient reason for saying the entropy 
of the gas is increased. But the gas cannot od 
compressed.to its old state without giving out heat 
at some temperature, of which part must be waste. 

The next step is to expand the gas from B to C 
reversibly, without taking any heat, but doing ex- 
ternal work, so that the heat of the gas is drawn 
upon to do the external work. The entropy re- 
mains constant during the change, as the process is 
reversible. It could not reduce the entropy during 
this change, as no heat comes out across the enve- 
lope, and that is the only way the entropy could be 
reduced, As the change from B to C is reversible 
by hypothesis, the entropy of the gas cannot have 
increased, else it would have to give out heat on 
reversal to get back to the state B. From B to C 
then the temperature falls to, say, 6,, while the 
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entropy remains constant. From B on Fig. 5 draw 
BC, so that the height of C represents 6,, the en- 
tropy DC being equal to AB. Let the gas be 
compressed isothermally and reversibly from C to 
D, giving out heat at H, temperature 6, until the 
entropy is reduced to zero—-that is to say, its 
original value. 

On Fig. 5, the state point therefore moves along 
CD to D, where the temperature is 6, and the en- 
tropy zero, as at A. The gas is then compressed 
reversibly without any e of heat across the 
boundary surface, until the gas reaches its old 
temperature 6,. If the temperature is 6,, the new 
state point must be on the curve A B, and as the 
entropy is zero, the new point must be A, which is 
the original starting point. We have thus gone 
through the ordinary Carnot cycle, and Fig. 4 is 
the p v diagram, and Fig. 5 the 6@ diagram of it. 
As the cycle described is reversible, the curve A B, 
Fig. 4, is for a perfect gas, pv = R49, where, as 
the expansion is isothermal, @ is constant, and 
R is constant anyhow, so the curve is part of 
rectangular hyperbola, and is easily described with 
the help of a slide-rule. For instance, if R @ is 





found on one of the scales, and the slide turned 


jround, and the 1 of the same scale put opposite 
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R 6, the corresponding values of p and » are read 
off without moving the slide. As the height is equal 
to the pressure on the P ipa and the length the 
volume, the area A B H F is equal to. W, the ex- 
ternal work done during expansion ; and the area 
is also proportional to H,, the heat taken in at 
temperature 6,. In the 4: diagram, asthe change 
from A to B is reversible, and at constant tempera- 
ture 6,, the entropy, H,/@,, multiplied by 6,, is 
obviously equal to the heat H,, so the area ABHO 
(Fig. 5) is also, in this case, equal to the heat 
taken in and to the work done. It is probably 
this that has misled people into supposing the 6 ¢ 
is a heat diagram, or that its area is proportional 
tosome heat or to some work, Suppose the expan- 
sion from A to B had been carried out irreversibly 
without any heat being taken in by the gas, and 
without doing any external work. For instance, a 
partition might be put across the cylinder at A, to 
hold the gas, while the piston is moved to B. Ifa 
hole is now made in the partition, the gas will 
blow through into the vacuum, and eventually the 
gas will be, according to Joule’s experiment, at the 
same temperature as before, and therefore at the 
same pressure, as the volume is the same. The 
gas has therefore got to state B without giving out 
any work, ‘and without taking in any heat. It 
must be remembered that F A and H B represent 
the pressures on the piston, so that in the last case 
A BHF was equal to the external work W,. In 
this case there was no pressure on the piston 
during its movement. The passage from A to B 
was really not by the curve that joins them, but 
from A down to F,, then to H, and up to B. There 
is apt to be some confusion as to what is meant by 
the pressure of the gas during such an irreversible 
change; but the only pressure that has to do with 
external work, which is the matter in question, 
on an indicator diagram, such as Fig. 4, is the 
pressure on the piston. We might have had an 
indicator on the cylinder which would, if put on the 
gas side of the partition we inserted, have read 
pressure as F A throughout the movement of the 
piston. Ina steam or gas engine the indicator is 
merely to tell the piston pressure. An indicator 
put on this cylinder, unless put on the piston side 
of the division, would only give incorrect infor- 
mation. Ina p v diagram we are only concerned 
with the real piston pressure, not with any state 
of the gas. 

If instead of using a partition, and opening a 
hole to let the gas through after the movement of 
the piston, we had used a very light piston and 
moved it suddenly so as to allow the gas to expand 
freely from A to B, immediately after the move- 
ment of the piston, we can imagine the piston 
moved so suddenly and quickly that during the 
movement there is no pressure on it, and therefore 
no external work is done. The gas then rushes 
into the vacant space, and the work of expansion 
is spent on imparting kinetic energy to parts of 
the gas. This is degraded again into heat, and the 
final result is that when the gas settles down to a 
uniform temperature and loses its kinetic energy, 
the pressure on the piston is H B, and the tempe- 
rature 6,, and the entropy A B. It has been urged, 
by men of science too, that in this case the in- 
crease of entropy is due to the production of this 
heat by friction in wiping out the kinetic energy ; 
and in support of this contention it must be noted 
that if the gas puts all its work of expansion into 
kinetic energy, and that is then degraded into heat, 
the heat so produced will be equal to the heat H, 
that would have been taken in during the expan- 
sion if it had been reversible and isothermal. But 
the whole of the heat that is produced by friction 
in the reduction of kinetic energy in the irrever- 
sible expansion has previously disappeared from 
the gas in producing the kinetic energy. If the 
heat produced inside the gas by friction is to be 
counted as generated, the equal heat lost in pro- 
ducing the kinetic energy must also be counted, 
and the total internal generation of heat is then 
zero. 

_ It has been urged that the increase of entropy in 
irreversible expansion is still due to the gas receiv- 
ing heat, and the increase of entropy is still 
JSa@H/6, even in an irreversible change. This is 
due to a misunderstanding of the meaning of the 
symbols. H is not the heat of the substance, nor 
the heat gained by the substance. It is the heat 
taken in by the substance from the outside. It is 
the loss of heat suffered by some external reservoir 


to include heat generated by any means inside the 
body without coming through the envelope or case 
as heat, H increases when a gas is a adia- 
batically—that is to say, without any heat passing 
through the envelope—and decreases during adia- 
batic expansion, And if the equation fd H/é=¢ 
were still true when dH meant the increase of 
heat of the body, the reversible adiabatic compres- 
sion of a gas would not be isentropic, On the other 
hand, the isothermal reversible expansion of a per- 
fect gas would be isentropic, because the heat taken 
in would be exactly balanced by the internal dis- 
appearance of heat which is converted into external 
work. It is important to remember that in these 
equations H stands for the heat passed into the 
working substance, from outside through the enve- 
lope, and not for the heat of the substance, or for 
heat generated inside by friction, by internal com- 
bustion, by an electric resistance worked from out- 
side, by compression or otherwise. 

It may be asked’ what meaning the curve A B, 
Fig. 4, has when the expansion is quite irreversible 
—that is to say, all the increase of entropy of the 
substance is uncompensated by reduction of ce 
elsewhere, and there is no external work. If the 
piston is moved suddenly to B, after a little, the 
temperature, which varied throughout the volume 
of the gas during the rush, comes to @ again, and 
the pressure to H B. 

If the piston were first moved suddenly toa point, 
say, half way along, and stopped, the pressure would 
correspond to the vertical height, say K E, Fig. 6. 


Fig 6. 
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The piston might divide its whole stroke into a 
series of little quick steps, each being so quick 
that the gas exerts no pressure on the piston during 
its motion. The diagram will then be a sort of 
comb of vertical lines, the tops being in the curve 
A B, and there will be no area and no outside work. 
If these steps are made more numerous and smaller, 
there will still be no area enclosed and no external 
work. The smaller each step is made, the smaller 
will be the variation of temperature throughout the 
mass during the little rushes of gas, and the varia- 
tion of pressure as measured, say, against the sides 
of the cylinder. 

If the jumps are made indefinitely small, the 
temperature of the gas remains uniform at 6,, and 
the pressure on the piston during its movement 
remains constantly zero, so that no actual work 
is done, and there is no area traced, yet the pres- 
sure of the gas on the walls of the cylinder follows 
the curve AB (Fig. 4) as if the expansion were 
reversible and isothermal. 

Turning to the 6 ¢ diagram (Fig. 5), does similar 
reasoning apply ? At B the temperature is 6,, and 
the entropy AB; but the question is, Does the 
state point come along the straight line A B, or 
does it come round by O and H, so that no area is 
enclosed? or does it do something between the 
two? Tocome round by O and H would mean that 
the gas had no temperature, or was at absolute 
zero during the change, which is absurd. If the 
whole energy of expansion were first devoted to 
producing kinetic energy of the gas, equal to the 
external work that might have been done by iso- 
thermal expansion, the temperature would fall to 
6,; and as the kinetic energy became degraded 
into heat, there would be an increase of tempera- 
ture and entropy, so that the state point would 
move by a sloping line from D to B. If the piston 
only makes small jumps, the state point will move 
much as in Fig. 7. The temperature will fall a 
little. It will be different throughout the mass of 
gas, but in no part will it fall much. If the expan- 
sion takes place in a succession of jumps, the state 
point will make a succession of saw teeth ; and if 
the jumps are indefinitely small, the state point 
moves » te the line A B, tracing one side of the 
area ABH O. 


straight as representing the movement of the state 
point in the 6 @ diagram ; but this long explanation 
has been entered into rather to clear up difficulties 
than anything else. The area of the 6p diagram 
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is not energy, but the area is important, for the 
excess of the area of the 6 ¢ diagram over the area 
of the p v shows the badness of the engine from 4 
thermodynamical point of view. 

There is considerable confusion often as to the 
meaning of a p v diagram ; that is to say, as to 
what p means in an irreversible change. As a pw 
or Watt diagram is to tell the work given out by 
the expansion, p is the pressure on the piston ; 80 
that the external work is W =. f pdv. In the 
irreversible expansion the curve is also a diagram 
of the state of the gas; and people have been mis-+ 
led into supposing that the p v diagram refers to 
the state of the gas in an irreversible change. 
This is the usual confusion about reversible and 
irreversible changes. 

In Fig. 6 the dotted curve A E B is the diagram 
of the equivalent state of the gas, and if pis taken as 
the height of this curve at any volume S ‘pdv> W, 
and the area does not represent external work, 
Also dH <pdv>dU. There are, in fact, two 
p v diagrams—one in which p is the pressure on the 
piston, which is not a diagram of the state of the 
gas at all, and another which is unconsciously used 
instead of it, which gives the equivalent state. of 
the gas, but not the external work. In reversible 
changes the diagrams coincide ; in irreversible they 
do not, and we have two sets of paper Writers, 
for instance, often state that dH/@ = dd, and that 
dH/@ and dq are both complete differentials ; 
dH/@ is a complete differential in terms of the 
p and v of the Watt diagram, or piston diagram as 
used here, but not.of the diagram of the state of 
the gas in which pv = R84; dq, on the other hand, 
is a perfect differential in terms of the ordinates of 
the state diagram in which pv = R 8, but it is not 
a complete differential with reference to the 
external work or piston co-ordinates of the Watt 
diagram. dH/@=dd would be true in the ideal 
case of reversibility when the two diagrams coincide. 
As the change of entropy follows the state of the 
gas, and not the external work, the 6 ¢ diagram is 
the same as before. At B the entropy is AB 
(Fig. 5), for at Bthe gas is in a given state, as to 
pressure, temperature, and volume, and, as already 
fully explained, the entropy depends on the state 
of the gas, not on how it got into that state. 

It is therefore incorrect_ to say that the area 
ABH O, Fig. 5, represents heat, for no heat was 
taken in. It is equally incorrect to say it repre- 
sents external work, for no external work was 
done. Thus entropy is not a factor of heat; it is 
not heat-weight, and it is not a factor of energy. 
It is not H,/6,, for no heat has been taken in, and 
the temperature has -been constant. Neither is it 
equal to / ‘dH/6. It is, to repeat, a quantity which, 
when multiplied by the lowest temperature avail- 
able, gives the incurred waste. Thus, if, for 
example, 6, is taken as the lowest available tem 
perature, the gas may be expanded reversibly 
without change of entropy from B to C, and may 
then be compressed isothermally along CD, Figs. 
4 and 5, giving out the heat H, at temperature 6,. 
This is represented by the area DCJG, Fig. 4, 
and DC HO, Fig. 5. The area DC HO is thus 
the waste that must at least result from bringing 
the substance from a state where its entropy is A B 
or CD back to the standard or zero state. 

The waste has not yet taken place when the gas 
has got to B, even irreversibly ; but to get it to A 








or body. If you give H a different meaning, so as 





We are justified, therefore, in drawing A B 


again, work must be degraded into heat, of which 
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tional compass is set at 1.6. For every pressure 
the remainder ‘of the scale up to p v7 is ‘spanned 
by the long legs of the compass; the short legs 
then give the corresponding v on the same scale. 

The word “adiabatic” means without passing 
through, denoting that during an adiabatic change 
there is no crossing of heat into or out of the gas. 
The heat of the gas may vary, of course, but by 
changing to or from work. If it were reversible, 
an adiabatic would be an isentropic change. But 
the entropy can increase without any heat coming 
in, and, in fact,’ always does ; so an adiabatic change 
never is, in fact, isentropic. 

Text-books frequently treat isentropic and adia- 
batic as synonymous terms—a very widespread 
error, arising, like the others, from ignoring real as 
opposed to hypothetical thermodynamics. 

It will be noticed, on comparing the 6 ¢ and the 
p v diagram for the Carnot cycle of Figs. 4 and 5, 
that if the diagrams are drawn to suitable scale, 
while the work point in the p v diagram traces the 
first step from A to B, the state point on the 6 @ 
traces AB. The area ABHF on Fig. 4 is then 
equal to the heat H, taken in at 8, and to the ex- 
ternal work done from A to B. The heat of the 
perfect gas remains constant. The corresponding 
area, A B H V, Fig. 5, is also equal to the heat H, 
taken inat temperature 6,. But the area A BHO 
does not represent the increase of heat of the gas. 
The diagram is not a heat diagram, in fact. From 
B to C the area BC J. H represents the work done 
by the gas, but there is no heat taken in or given 
out ; but the gas loses heat, which goes out as work. 
The state point in the 6 d diagram merely descends. 
The other two steps are similar, but in the opposite 
direction. The result is that the area A BC D is 
equal on both diagrams. The efficiency in Fig. 4 
is the ratio of the area A BC D to the area ABH F. 
The efficiency in Fig. 5 is the ratio of the area 
ABCD to ABFO, and is much easier to see, 
and is obviously proportional to (6,—4,)/@,. But 
that is only true of the reversible cycle ; if the 
cycle is irreversible, for instance, on account of the 
expansion from A to B being free, Fig. 5 does not 
give the efficiency. It is worthy of remark that in 
the reversible cycle the entropy alters during the 
changes in which the heat of the gas remains con- 
stant, while the entropy remains constant during 
steps two and five, in which the heat varies. 


(To be continued.) 
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The Roorkee Manual of Applied Mechanics, Stability of 
Structures, and the Graphic Determination of Lines of 
Resistance. Vol. IL. By Lieut.-Colonel J. H. 
Harrison, R.E. Roorkee, 1900. 


‘* This I have read in a book, he said, and this was told 











to me ; 
And this I have thought that another man thought of a 
Prince in Muscovy.” 

Tue couple of lines which we quote from Kipling’s 
‘*Tomlinson ” would have formed an appropriate 
motto for the second volume of the ‘* Roorkee 
Manual,” compiled by Colonel Harrison. Nearly 
one-half the volume is made up of quotations or 
paraphrases from other authors, and, unfortunately, 
the authorities quoted, though good in their day, 
are in many instances now out of date. In his 
love for the antique, Colonel Harrison would 
seem to resemble Paul Dombey’s teacher, Miss 
Blimber. _ Miss Blimber, it will be remembered, 
would not teach any living language. No; 
the languages ‘‘ must. be dead—stone dead!” and 
then Miss Blimber ‘‘ dug them up like a ghoul.” 
Colonel Harrison is equally fond of resurrecting the 
defunct. About half of his opening chapter is 
quoted direct from Rankine. No one questions 
the excellence of the work done by Rankine 
in his day; but he was never a specially clear 
writer, and his defects of style have been no 
bar to verbatim quotation in the work before us. 
To take an instance. Rankine, laying down the 
three conditions of equilibrium of structures, gives 
as No. ITI. :-—‘*That the forces on each of the 
parts into which the pieces of the structure can be 
conceived to be divided shall balance each other.” 
Taken literally, this condition is a mere truism, 
since unbalanced forces cannot exist in nature ; 
though, of course, the balance is not necessarily a 
static one, but may’ be effected through a mass 
acceleration.’ All Rankine meant, however, was 


that each member of a composite structure must 
be strong enough to ‘stand the strain on it, and it 





would have been much simpler and clearer to have 
said so. Nevertheless, the expression is repro- 
duced in all its ineptitude by Colonel Harrison. 
The first example of the graphic method given 
in the book is a highly complicated one. This 
seems anerror of judgment, since, whilst it may be 
logical to deduce the particular from the general 
and the simple from the more ne the method 
is, all experience shows, unsuited to the needs of 
students, who should always be given the simpler 
cases first. A very serious objection to the book 
is the bad method adopted for lettering the figures. 
The advantages of the Bow and Henrici system are 
so great that no teacher has a right to use any other. 
lf the figures are complicated and badly lettered, 
what shall be said about the text ? In this the author 
appears to have reproduced most of the mistakes 
made by the different antiquities from which he 
quotes. In such cases, indeed, ‘‘ the evil that men 
do, lives after them.” To take one or two examples. 
Mr. Moseley, many years ago, laid down a rule for the 
line of resistance of an arch, based on what he called 
‘* the principle of least resistance.” This principle 
was adopted by Rankine, and is re-quoted by Colonel 
Harrison. It was based on general reasoning, and 
whilst it would be rash to adopt in toto the aphorism 
‘*that general reasoning is generally wrong,” a long 
oe eg has taught us to distrust the method, 
unless used merely to confirm some result arrived 
at by more minute methods of discussion. Ap- 
parently, Colonel Harrison has heard nothing of the 
very elaborate experiments made on arches of all 
sizes by the Austrian Society of Engineers and 
Architects, which have proved conclusively that the 
true line of resistance of such arches depends on the 
principle of least work, and cannot be determined by 
the rough-and-ready method of Moseley. Colonel 
Harrison, applying the reasoning of the latter, asserts 
that ‘‘the resistance curve, therefore, will always 
touch the upper limiting ring curve in one point at 
least, and may either cut the lower limiting curve at 
the abutments, or touch it at a point or points higher 
up.” Now, this is fundamentally wrong. Within 
certain limitations, depending on the variation in the 
depth of the arch ring, the true line of resistance of 
an arch is that which clings closest to the median 
section of that ring; so that ina parabolic arch uni- 
formly loaded, the line of resistance in no point 
‘* touches the upper limiting ring curve.” In dealing 
with the practical design of arches later on, further 
errorsare made. Thus, it is stated that the draw- 
ing of the line of resistance for an unsymmetrical 
loading is of theoretical rather than of practical in- 
terest, more importance being attached to the case of 
symmetrical loading. Now, actually, the facts are 
the other way. In the case of small arches experi- 


C. | ence has so well settled their proportions, that it 


is only necessary to draw a line of resistance in 
cases in which they have to support rolling loads of 
unusual intensity ; whilst in the case of very large 
and unusual spans, the curve adopted should be 
such as to make the line of resistance and the 
middle line of the arch ring practically coincident. 
Much of the book strikes us as beside the mark. 
The graphic theory of deflection is, to our mind, of 
no practical importance, though certainly of some 
academic interest. This remark applies with 
especial weight to Colonel Harrison’s exposition of 
it, since he deals only with straight beams of uni- 
form moment of inertia. With a small slide-rule 
any competent draughtsman would get out the de- 
flection of such beams in less time than it would 
take another one working by graphic methods to 
get his drawing board ready. he deflection of 
curved beams, and of beams of non-uniform sec- 
tion can, of course, be treated graphically ; but no 
method of doing this is given by Colonel Harrison, 
and our experience even here is in favour of slide- 
rule methods rather than purely graphic ones. It 
may further be remarked that graphic methods, as 
ordinarily developed, are, strictly speaking, applic- 
able to solid beams only, and not to the deep open 
girders characteristic of the best modern practice. 
In such a structure as the Hawkesbury Bridge, for 
example, the stretching of the bracing bars is respon- 
sible for about 30 per cent. of the total deflection. 
Discrepancies between observed and calculated de- 
flections are often recorded, and are commonly 
attributed to looseness in joints and the like. To 
us it seems probable that a large proportion of the 
divergence between calculation and observation is 
due rather to the common practice of neglecting the 
deflection due to the deformation of the bracing, 
since the dead load of a large structure should 
itself be sufficient to bring all joints to a bearing, 





and there would then remain no looseness for the 
live load to take up. 

The old errors as to the special danger of slight 
subsidences in the piers of continuous beams are, 
of course, repeated; and presumably, therefore, 
Colonel Harrison has never heard of Wohler’s 
and Bauschinger’s experiments, which show that 
within certain limits it is the range of stress 
and not its intensity which endangers a struc- 
ture. Now this range of stress is, in the case 
of a continuous girder, or similar structure, quite 
independent of any slight settlement of the piers, 
and can be calculated quite as accurately as it 
can in the case of an ordinary girder simply 
supported at two points only. The Tay Bridge is 
instanced as a case of a continuous girder failing 
from settlement. This theory of the catastrophe 
is certainly new to us, and we know of no evidence 
in its favour. 

The treatment of stiffened suspension bridges is 
again totally wrong, and the results are in some 
cases startling—e.g. ‘‘ By calculation it may be 
ascertained that the greatest bending moment 
occurs when about ,{;th of the girder is loaded with 
auniform load. It follows, then, that the maximum 
bending moment in a stiffening girder is the same 
as for a simple girder of yoth the span loaded with 
a travelling load only.” 

To test this extraordinary piece of logic, take the 
case of a two-hinged stiffening girder / ft. long. 
Then, according to Colonel Harrison, the bending 
moment in this is the same as on a simple girder 
.6 lin length loaded uniformly. If w be the load 
per foot run, the maximum bending moment. in 
the latter case will be 


rio 1)2 = .045 wi. 


Exact calculation shows that, as a matter of fact, 
the maximum bending moment in a stiffening girder 
of the type in question is only about .0165 w/?, the 
moment of inertia being taken as constant. Even 
Rankine, though his method is not quite accurate, 
would have taught our author better than this, as 
he gives the maximum bending moment in such a 
girder as .0185 wl. In fact, it is our author’s mis- 
fortune that when one particular authority is 
right, or nearly so, he goes to some other who may 
be wrong. Thus, with regard to wind pressures, 
Rankine stated that the resultant wind pressure on 
a vertical shaft of diameter d and height J is the 
same as on a flat plate of area $ dl. Colonel 
Harrison quotes this result, but immediately fol- 
lows this quotation by one from another autho- 
rity, making the equivalent flat plate as ? d/l; 
and supports this authority by a calculation based 
on a totally erroneous law as to the pressure of wind 
on a surface oblique to it. Careful experiments 
by Professor Kernot give the ‘‘ modulus of form” 
for a cylinder as 0.52, which, it will be seen, con- 
firms Rankine. 

Space fails us for further criticism of this work, 
or we could point out many other defects, in 
addition to those, already enumerated. We do 
not altogether blame Colonel Harrison, since no 
one but a Government official would think of 
appointing a man as a teacher of statics who, in 
all probability, has spent years in work in which 
he had no occasion to look up either his old notes 
of lectures at Woolwich, or to take cognisance of 
the many improvements since effected in methods 
of graphical calculation and allied matters. The 
work, indeed, would have been much better done 
by a young subaltern, whose knowledge would 
naturally be more up-to-date. The serious part of 
the matter is that the work is a thoroughly bad 
one, and, at the same time, is the official treatise 
for the Thomason Civil Engineering College. We 
can only sympathise with the unfortunate students, 
and with Colonel Harrison in the false position his 
official superiors have placed him. 





Leitfaden zur Konstruktion von Dynanomaschinen und 
zur Berechnung von elektrischen Leitungen. By Dr. 
Max Corsepius. 271 octavo pages, with 108 text- 
— and two tables, Berlin, 1903; Julius Springer. 
[Price 5 marks.] 

ConsIDERING that dynamos are hardly twenty years 

old, it is, perhaps, not a little characteristic of their 

rapid development that the illustrations of a ‘‘ Guide 
for the Construction of Dynamosand the Calculation 
of Electric Wiring,” which now appears in its third 
enlarged edition, should practically consist of mere 
diagrams. There is no need for the views with 
which earlier treatises were stocked. 
Writing for designers, the author anticipates, of 
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course, a good deal, and does not profess to deduce 
his fundamental laws. He opens with four pages of 
symbols used throughout the volume. _ B is defined 
as magnetism per square centimetre, M as magne- 
tism per square centimetre in the iron itself, Z as 
total magnetism, and the first chapter on the laws 
of magnetism does not explain that unusual term 
‘‘ magnetism” any further. The symbol », we read, 
is the factor for hysteresis with unequal width of 
iron—whatever’ that means. Lucidity of expres- 
sion is not one of the author’s characteristics. 
The inadequate two pages on rotary transformers 
begin, for instance : ‘‘ Rotary transformers consist 
of continuous-current machines, which are not 
driven by a motor, but by alternating current of 
one or more phases, passed into the same coil.” 
The use of the singular (current, coil) is, in itself, 
justifiable in German ; but the whole phrase is 
very awkward. 

The chief divisions of the book are: The laws of 
magnetism, including useful tables and magnetisa- 
tion curves of various irons, losses in iron, stray 
fields, and armature reactions ; continuous-current 
dynamos, with chaptvrs on types of dynamos, on 
armature winding, armature dimensions based upon 
armature resistances and speeds, dimensions of 
fields and poles; on wires, collectors; on adaptation 
of ampere-turns, and on leading principles for novel 
designs ; alternating-current machines ;_ trans- 
formers ; asynchronous motors ; wiring. The sec- 
tions on alternating-current dynamos have been, 
and could be, condensed after the full treatment of 
problems affecting continuous-current machinery. 
The wiring calculations form a kind of appendix of 
11 pages, supplemented by two large tables. The 
strength of the book lies in the practical hints, 
the useful data, and the worked-out or indicated 
examples, features which secured friends for the 
previous editions. 
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GRINDING MACHINES AND 
PROCESSES.—No. XXIX.* 
By JosrrH Horner. 


Tue countershaft arrangements of grinding ma- 
chines require more study, and greater care in 
design, than do those of many machines in which 
cutting tools are used. The reason lies in the 
greater delicacy of grinding operations, and the 
greater sensitiveness of emery wheels to minute 
changes in speed, than exists in the case of steel 
tools of single or multiple edges. 

Though tables are given, and freely used, in which 
certain uniform periphery speeds of emery wheels 
are embodied, these are only valuable in so far as 
they furnish approximate data to work by. In 
this respect they resemble many tables of other 


* The dates at which the previous articles no pa 
are as follow, No. I. to No. XII. in vol. Ixxiv. (1902) :— 
No. I., July 4; No. II., July 25; No. III, August 8; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. [X., November 7 ; No. X., November 21; No. XI., 
December 12; No. XII. December 26, 1902, in vol. Ixxiv.; 
and No. XIII., January 16, 1903 ; No. XIV., January 30; 
No. XV., February 20 ; No. XVI., March 6; No. XVII., 
March 20 ; No. XVIIL, April 3; No. XIX., April 17; 
No. XX., May 1; No. XXI., May 15; No.- XXIL., 
May 29; No. XXIII, June 12; No. XXIV., June 26, in 
our last volume; No. XXV., July 10; No. XXVI., 
July 24; No. XXVII., August 7; and XXVIII, 
August 21, 1903. 


kinds, to which a slavish adherence is not judicious, 
nor, indeed, made by experienced men. ; 

There are limitations of extreme slowness and 
extreme speed, within which all ordinary grinding 
has to be done ; but within these the best guide is 
that special knowledge which is possessed by the 
man who devotes his whole attention to emery 
grinding. So important is this experience that it 
has been suggested that firms who handle much 
grinding should -engage the services of an intel- 
ligent man whose sole duty should be to take 
charge of this department, and whose decision in 
regard to the selection and purchase of wheels, and 
speeds, should be final. Those who are in the habit 
of-using emery wheels most extensively know that 
slight differences in speeds produce differences in 
results quite as striking as do slight differences in 
the grades of the wheels—slight alterations in these 
often halving or doubling the production. Such 
being the case, it is obviously desirable that the 
countershaft arrangements should permit of a good 
range of speeds. 

From this point of view it would seem that a 
friction drive of the bowl-and-disc type, such as is 
largely used in many vertical boring and turning 
mills, would be an ideal design. But the experience 
of the Landis Company, who made such a design 
about ten years ago, has not warranted its reten- 
tion. They say they have found it ‘‘ inefficient, 
and not durable for the purpose, if not put u 
with correct alignment and so maintained, as well 
as’ being a noisy device.” Stepped cones have 
therefore been substituted. In some few other 
machines reverse cones, tapering from large to small 
from one end to the other, are fitted, but not to 
any extent, the plain stepped cones still holding 
the field. 

Makers of grinding machines always insist 
strongly on the necessity for adhering closely to the 
countershaft speeds which they give. This is a 
custom honoured vastly more in the breach than in 
the observance. Yet it isso important a matter that 
slight variations will change the results from success 
to failure ; and it has been suggested as a good plan 
to put an indicator on the machine and find what 
the speed really is, and if not right, change pulleys 
until it is right. The objection to changing pulleys 
is on all fours with that of changing an unsuitable 
wheel for one just adapted to its work—the time 
spent in changing is more than saved in the greater 
expedition with which the work is done. 

In any overhead, provision has to be made for 
driving the wheel, and either the fast head spindle 
or the work on dead centres, the feed gear shaft, 
and the pump, and all primarily from a single 
fast pulley, driven with its adjacent loose pulley 


d| from the main line shaft. All have to be driven 


at various rates. One belt also must have a 
motion of longitudinal traverse, that for the head- 
stock in machines where the main table traverses, 
or that for the emery wheel when the head has 
to be traversed. The general design in which 
these movements are embodied includes three 
countershafts, one having pulleys to receive the 
belt from the main shaft, another laying in a hori- 
zontal plane, or nearly so, with the first, and re- 
ceiving motion therefrom, and another about mid- 
way and below, to carry the long drum for the 
traverse of the belt, for the headstock, or the emery 
wheel, according to the design of the machine. As 
all, or nearly all, machines are provided with two 
pulleys—large and small for dead-centre driving 
—the speeds derived from the counter can be 
doubled by changing these pulleys. 

The makers of machines insist on the necessity 
of confining the first countershaft speed within very 
narrow limits, not exceeding a matter of about 
20 revolutions in 300 revolutions. To secure this, 
the diameter of pulley on the main line shaft can 
easily be accommodated to suit the size and speed 
of that shaft. After this, the various pulley dimen- 
sions in the three counters give the range of driving 
speeds required. The belt coming to the fast and 
loose pulleys may be brought either from the front 
or back of the machine, as most convenient. It is 
also desirable that crossed belts should be avoided 
in any overhead arrangements for grinders. 

An overhead should include independent control 
of the wheel and of the work, notwithstanding that 
both derive their motion primarily from the first 
countershaft. This is effected by a clutch. The 
advantage is that work can be changed on a chuck 
without stopping the wheel, so that the latter is 
ready to start grinding without waiting to get up 


so that when the belt is shifted from the fast to the 
loose pulley, the work can be stopped almost im- 
mediately. In the machines of small dimensions 
the countershafts are self-contained—that is, the 
various bearings are carried in a single cast-iron 
bracket, which is bolted at once to the roof-timbers, 
But in the machines of large dimensions the bear- 
ings are separate brackets, each adjusted and 
bolted up independently of the others. We will 
now take a few typical examples of countershafts. 

Figs, 419 and 420, page 308, illustrate the overhead 
of one of the smallest Brown and Sharpe machines, 
of 8-in. swing. A indicates the fast and Saas pulleys 
driven from the main shaft, their shaft a being 
situated over the front of the machine. Driving 
takes place through the cones B and C, whence the 
pulley D is belted to the emery-wheel pulley. The 
cones E are belted to F on the shaft that carries the 
drum G, which is bélted to the headstock on the 
traversing table. The cones H drive to the cones J 
for the table feeds; K is the pulley, the belt from 
which actuates the pump. The pulleys E can be 
thrown into and out of action by the clutch b ad- 
jacent, by the striking rod c, -without affecting the 
motion of the emery wheel, which is controlled from 
the fast and loose pulleys A. 

Figs. 421 and 422, page 309, illustrate one of the 
more recent small-sized plain Brown and Shar 
machines, with its countershaft arrangements. The 
machine is of a different type from most of those 
made by this firm, constituting a new design, having 
overhanging heads, the centres of which project over 
a water guard, Fig. 422. The fast and loose pulleys 
are seen at A; Bon the same shaft drives to C on the 
back shaft, and a narrow pulley D on this drives 
the wheel. Beinga plain machine, a narrow pulley 
only is required here. E on the first or front 
shaft drives to the cones F, and drum G, whence the 
headstock is driven with either of two belts, a or b, 
for large and small dead-centre pulleys. H and J 
are the cones for the table feed, and this and the 
roller G can be stopped or started independently 
of the main shaft and wheel pulley, by the clutch 
atc. The brake which pulls up the work speedily 
is seen to the right of E and F. : 

The overhead for one of the Landis machines of 
12 in. swing is illustrated in Figs, 423 and 424, 
page 308. The fast and loose pulleys A are on the 
same shaft as B. B drives to C, and actuates 
the long drum D for driving the traversing emery 
wheel. E drives to F, whence the cones G actuate 
the feed cones H, for the longitudinal traverse of the 
wheel-head. FF also drives the short drum J for 
the headstock pulleys. K is the pump pulley. 
The pulley F has a clutch fitting by which the head- 
stock drive and the wheel-head traverse are thrown 
in or out, without interfering with the rotation of 
the emery wheel. 

Figs. 425 and 426, page 309, show in plan and 
elevation the overhead for Brown and Sharpe Uni- 
versal grinding machines of medium size—of 12-in. 
swing. Here A are the fast and loose pulleys on 
the shaft a, driven from the main line shaft. The 
disposition of the drives is one suited to the fixed 
emery wheel head and traversing work bed, so 
that a long drum B is required for driving the head- 
stock that traverses with the bed, and a pulley only, 
C, for the wheel which does not traverse. Being a 
Universal, or swivel-wheel type, a wider pulley is 
required than in the last example. B on shaft b 
is driven by the six-stepped cones D and E, while 
the pulley C is driven by the four-stepped cones F 
and G. The table feeds are derived from the four- 
stepped cones H and J. 

It will be noted also here that it is not necessary 
to throw the fast driving belt to the loose pulley A, 
in order to stop the rotation of the work. This is 
thrown in and out by a pronged friction clutch in 
the pulley D, actuated from the striking or rn. 2 
rodd. Alsothe same movement of the rod which 
moves the clutch out of action presses a brake 
e against the cone pulley E, pulling up the 
latter quickly. The motion of the emery wheel 
is controlled by the striking rod d and pulleys 
A. fis the pulley driving to the pump with a 
belt, which has to turn at right angles at the 
pump itself to drive a vertical shaft. 

Figs. 427 and 428, page 308, illustrate the overhead 
arrangements for a heavy Brown and Sharpe ma- 
chine, one of 20-in. swing. The fast and loose 
pulleys, driven from the main line shaft, are shown 
at A on the back countershaft a. They receive a 
4}-in. belt, and run at 250 revolutions per minute. 
As this is a machine of the type in which the wheel | 








speed. A friction brake is another desirable fitting, 


head traverses, a long drum C is required on the 
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Fic. 432. Execrricatty-Driven GrinpiInc MacHing, BY THE Lanpis Company. 


shaft b, to drive the emery wheel at any position | 
by its traverse. This is operated by a two-stepped | 
cone B, on the same shaft aas the pulleys A. From | 
a also the five-stepped cone D drives to cones on | 
the forward shaft c, whence the longitudinal feed | 
of the emery wheel head is operated, and also | 
the headstock pulleys. The stepped cones F and G | 
drive the feed, and the drum H the wheel. The | 
latter serves alike for the spindle pulley d or the | 
dead-centre pulley e, the spindle pulley taking a 
broader belt than the dead-centre pulleys. A fric- 
tion brake, noted in previous figures, pulls the work 
up quickly. | 
Figs. 429 and 430 show an overhead for heavy | 
Landis machines of 20-in. swing. It is an example | 
of separate bearings, alternative to the self-con- | 
tained design of the small machines. As the wheel 
head traverses, the drum is of great length. A in- | 
dicates the fast and loose pulleys driven from the 
main shaft. The stepped cones B drive the cones 
C, which actuate the wheel driving drum D. E| 
and F are the cones for the traverse feed of the | 
wheel head G, on the same shaft as F, driving H | 
on the end of the feed-screw. J is the pulley, | 
whence the work headstock is driven ; K that for | 
the pump. The shaft a which drives the table | 
feed, and the work head, can be started and stopped | 
independently of the wheel drive by a clutch and 
rod. The dotted outlines of the first motion shaft, | 
seen in Fig. 430, simply indicate the alternative | 
drive on one side or the other of the drum shaft, | 
just as convenient. 
The Iroquois machines have countershaft arrange- | 
ments of stepped cone pulleys, with a friction drive | 
to the headstock pulleys, so that the work can be | 
started and stopped without interfering with the | 
motion of the emery wheel, or of any other part of | 
the machine or the countershaft. Five-stepped | 
cones are used both for wheel and headstock, but 
the speeds of the latter can be doubled by changing 
the dead-centre pulleys. 
Fig. 431, on page 308, is a section of the standard 
bearing, and fast-and-loose pulley fittings put on 
these machines. The bearing A is pivoted in the | 
hanger B. It is lubricated from an oil reservoir C, 
filled with. loose wool as being best to retain the 
oil. ais the oil-hole. The oil is drawn up through 
the opening in the bottom of the box below the 
shaft. It is prevented from working its way along 
the shaft by a ring D at one end and a collar E 
at the other, both fitting within flanged recesses 
at the ends of the box. The V-shaped flanges pre- 
vent the oil from passing beyond. The loose pulley 
F has an oil chamber in the centre. A piece of 
brass tubing serves both as an oil-hole and to pre- 
vent escape of the oil through the hole when the} 
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latter is downwards, as happens in the case of 
plain drilled holes. 

One cannot ignore the fact that the plain and 
Universal grinding machines labour under disad- 
vantages due to the multiplicity of the belts and 
complication of the overhead arrangements. This 


is a question apart from the fitting of slides and 
spindles, &c., which seem to be as near perfection 
as mechanism can be. In a shop fitted up entirely 
with grinders, the belting and pulleys form a per- 
fect maze of moving parts. The belts for spindle 
driving and dead-centre driving have to be changed 
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SURFACE-CONDENSING PLANT AT LONGTON, STAFFORDSHIRE: 
CONSTRUCTED BY MESSRS. RICHARDSONS, WESTGARTH, AND CO., LTD., MIDDLESBROUGH. 


Cast 
Made to Template 


Fig 2. 


\ 


Bend made to Template —~ 


from time to time, and one of them has to be tied 
up to hang idle, The belts for wheel or headstock 
have to travel often with considerable twists, and 
but for the flanging of the pulleys would run off. 
And unless the joints in the belts are neatly made, 
the jerks caused by bunchy joints prevent true 
work being done. Metal fastenings, by the 
way, are not good for grinding-machine belts, 
owing to the sharp knocks caused to the pulleys 
and transmitted to the work in the form of marks. 
Leather-laced joints are much the best form, or 
sometimes spliced and cemented joints are used. 
The belts must be very supple, and must lap 
round the pulleys easily and smoothly, otherwise 
any unevenness of driving is bound to affect the 








(For Description, see Page 314.) 






Crrculatinig Pump Return Main to Cooling Tower 


work, which is far more delicate than ordinary 
lathe work, due to the high speeds and the ex- 
tremely fine cuts which have to be taken. For 
very small pulleys, such as those of internal grinding 
attachments, and similar small fittings, tape belts 
are advisable. 

The objections to the use of belts justify the 
action of those firms who are endeavouring to sup- 
plant them by electric motors. Several firms are 
now working on these lines, and some few ma- 
chines have been put on the market. Another 
presumable point in favour of electric driving is 
that a motor drive, if effected directly, does away 
with the pull of the belt on the spindles in one 
direction. From this point of view it does not 
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seem desirable to take a standard type of ma- 
chine, fix motors to headstock and to wheel 
head, and drive thence by short belts. The 
motor should be on the spindle which it drives. 
A motor spindle at right angles with the head- 
stock spindle driving through worm or spiral 
gears would be a practicable drive, alternative 
with a direct one. A reduction gear might be 
necessary in these drives, in order to permit of 
a small high-speed motor driving the head- 
stock spindle at a suitable speed ; the alterna- 
tive to which would be the employment of a 
larger, slower-speeded motor, the space for 
which would not, however, be available in many 
cases. But the conditions on the wheel-head 
are different, because of the much higher speeds 
required there. ‘Here there is no objection to 
mounting the wheel direct on a prolongation of 
the motor shaft, and this has been done. The 
problem becomes more difficult on a Universal 
than on a plain machine, due to the fact that the 
wheel-head has to swivel bodily. The motor 
must therefore be mounted to move with the 
wheel at any angle. Here motors have been 
mounted both behind and above the wheels, the 
latter driven thence with short belts. In another 
design the motor pivots in a fork, which, being 
mounted on a stem, is capable of angular move- 
ment in all directions for tool-grinding. The motor 
spindle carries the wheel in this case. With regard 
to the table traverse, this has been effected by a 
separate motor, and gears in the base, which seems 
the proper method to adopt. But there is no objec- 
tion to driving this with a belt, as is done in the 
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Landis machines. Design at the present stage, 
therefore, seems to be in the same position as 
electric travellers .was about six or eight years 
ago—that is, divided between the one and the three- 
motor drive. 

Either is preferable to the seven, or eight, or 
ten belts required in the ordinary overheads, each 
one with its shaft fittings requiring a certain 
amount of attention, and forming a mass in the 
wrong place. In an electric drive all the mass 
lies on and about the machine base, where it 
tends to stability. In overheads the rods for 
striking gears are also sometimes in the way; 
while a switch or switches are far handier, and 
less obstructive. 
in the new lofty one-floor shops, which are now 
happily becoming more common than of old, is 
that the belting of grinding machines requires 
overhead beams or grids of cast iron, or joists, to 
form suitable attachments for the bearings. These 
obstructions to light, and nurseries of dust, are not 
wanted if the electric drive is substituted. 

About a year ago the Landis Company put on 
the market a heavy type of motor-driven grinder 
(illustrated by Fig. 432 on e 312), the leading 
feature of which is that it is a single-motor tool, 
the motor being at the rear, on the floor, and 
driving a long back shaft through pitch chain, 
from which shaft the whole of the movements of 
the machine are operated. This shaft is grooved 
throughout its length, to permit of the traverse 
of a belt pulley, trunnioned in a bracket and 
driven by gears from the shaft whence the rota- 
tion of the emery wheel is accomplished. At the 
end of the shaft nearest the motor, and imme- 
diately behind the headstock, a stepped cone pulley 
transmits motion for rotating the work. The 
traverse feeds of the wheel-head are effected 
by a set of cone gearing at the headstock end 
enclosed in a box. The cones have four steps, 
and there are four more changes by back gears, and 
these can be doubled, making sixteen in all, from 
eight to 200 revolutions, by a change made by a 
lever in the headstock. By the movement of the 
lever the various engagements of the series of 
feeds are effected, the gears being clutched to the 
same grooved shaft. 

This, therefore, is the main design of the drive 
from a single motor, effecting the rotation of the 
wheel, its traverse feed, and the rotation of the 
work, also the abandonment of all belts excepting 
the short ones coming from the rear shaft. The 
movement of the emery wheel to and from the work 
is provided for by using two belts, arranged verti- 
cally and horizontally, kept in tension on a pair of 
hinged yokes, and the same design prevents tension 
on the carriage guide and on the wheel feed device. 

The cone pulley in the end of the rear shaft is 
connected or disconnected by a friction clutch 
operated by a long rod in front of the machine, so 
that it can be moved by the workman standing in 
any position, This is a novel departure in a heavy 
design of machine, which requires from 20 to 30 
horse-power to drive it. 








SURFACE CONDENSING PLANT FOR COAL 
AND IRON WORKS. 
In this issue we give, on pages 313, 316, and 317, 
illustrations of an interesting surface condensing 
lant which has been manufactured by Messrs. 
ichardsons, Westgarth, and Co., Limited, of Middles- 
brough, for the Florence Coal and Iron Company, of 
Longton, in Staffordshire. 

Fig. 1, on page 313, is an illustration of the plant ; 
Fig. 2 is tp Fig. 3 is an illustration of the con- 
densers and their connections ; Fig. 4 is an elevation 
of the pumps and their condensers; Figs. 5 and 6, 
page 316, are respectively a sectional elevation, and a 
sectional plan of the oil-separator, which forms an 
important feature in the installation; Figs. 7 and 8 
are enlarged details of the same ; Fig. 9 is a perspec- 
tive view of the condensers and the oil - separator. 
This figure has been prepared ‘rom a photograph taken 
before the machinery was erected ; Fig. 10, page 317, 
is a perspective view of the dry-air pump which forms 
part of the installation; Fig. 11 is a section through 
the cylinder of the same, and Fig. 12 is a diagram 
of the pump; Figs. 13, 14, and 15 are the sectional 
drawings of the air-pump, and will serve to illustrate 
our description, given later on, of its working. 

This installation is designed to deal with the ex- 
haust from two winding engines, one fan engine, and 
two Parsons turbine electrical generators. It is 


estimated that the maximum quantity of steam to be 
dealt with is 78,000 lb. per hour. It was decided that 
owing t> impurities in the water, surface condensation 


Another slight objection to belts | F 





was necessary, and, as water is not very plentiful at 
the works, a cooling tower was erected to reduce the 
temperature of the water after it had passed through 
the condensers. The plant is arranged in two units, 
each being capable of doing half the work ; so that 
during the night, when coal is not being drawn, one 
half of the plant can be shut down, the other half being 
sufficient for the work at that time ; steam being then 
required for lighting, occasional winding, and the run- 
ning of the fan engine. Arrangements are also made 
that in case of breakdown of one set of pumps, the 
other pumps can be changed over to either condenser. 
The condensers are the two taller vessels shown in 
Fig. 9 ; they are also shown in outline in Fig. 3, whilst 
their position in regard to the plant is indicated in 
ig. 1 


ig. 1. 
There are two steam-driven dry air-pumping engines, 
and two electrically-driven centrifugal circulating 
pumps. There is an oil-separator and a cooling-tower, 
the latter not being shown in our engravings. Each 
condenser consists of a circular cast-iron chamber, and 
has a surface of 4200 square feet. All tubes are of 
brass and are lin. in diameter. The tube-plates are of 
Muntz metal l}in. thick. Supporting plates are fitted 
in the condensers, and also serve as baffles, so as to 
cause the steam to be properly distributed over the’ 
whole of the tube surface. The cooling water enters 
at the top of the condenser on the zig t-hand side in 
Fig. 1. There is a division-plate fitted, which causes 
the water to pass down,those tubes on the inlet side ; 
it then returns by the other tubes, and flows by 
gravity to the cooling-tower. A certain amount 
is naturally lost here by evaporation ; this is made 
up in the usual way. The water is drawn from 
a sings. fag by two direct motor-driven pumps, 
shown in Figs. 1 and 2; each of these is capable 
of delivering 2600 gallons per minute, at a speed of 
680 revolutions per minute. ‘The pumps are fitted 
with brass discs and spindles of hard bronze, and the 
bearings have ample surface for continuous running. 
There are double inlets and removable side-casings, so 
that the discs can be taken out without any other part 
of the machinery being disturbed. The motors which 
drive these pumps are of the Brown-Boveri enclosed 
type, supplied by Messrs. Richardsons, Westgarth, 
and Co., from their Hartlepool Works. The pumps 
=o by Messrs. J. and H. Gwynne, of Hammer- 
smith. 

The dry air-pumps, Fig. 10, are an interesting fea- 
ture in this installation ; they are fitted with Weiss’s 
patent air-valves, and, as will be seen, are of the 
vertical tandem crankshaft type. The cylinders are 
22 in. in diameter, with 20 in. stroke. The air-cylin- 
der is similar to an ordinary steam-cylinder with 
its ports, the air-valve being, like an ordinary slide- 
valve, driven by an eccentric from the crankshaft. 
The air is drawn from the upper part of the steam 
space in the condenser, and enters through the middle 
of the main valve. The air leaves through the end 
openings of the main valve (see Figs. 11, 13, 14, and 
15) by the lifting valve, which is placed on the back 
of the main valve. This lifting valve comes away 
from its seating when the pressure in the air-cylinder 
exceeds that in the air-chest. Immediately after the 
beginning of the stroke the compressed air in the clear- 
ance space overflows to the other side of the piston, 
thus reducing the loss due to clearances. The air-pump, 
it will be seen, is really a type of air-compressor. 

The condensed steam is drawn from the bottom 
of the steam space by means of an ordinary pump, 
which is actuated by levers and links from the 
piston crosshead. This can be seen in Fig. 10. The 
water thus drawn away is delivered to a tank, from 
which it is pumped for boiler feed. From the same 
crosshead a small pump is worked, which takes 
away the oil and water that run to waste from 
the bottom to the oil-separator. In Fig. 10 the air- 
cylinder is placed above the steam-cylinder, as water- 
pumps have to be driven by belting from the same 
source of power. It is therefore necessary that the 
steam-cylinder should be of large diameter. The 
steam pressure available at these works was also low; 
this naturally makes a larger cylinder necessary. It 
was therefore a better design to place the air-cylinder 
above the steam-cylinder as shown. The indicator 
diagram (Fig. 12) was taken from one of these air- 
cylinders. Fig. 13 shows the piston at the end of 
its stroke. In Fig. 14 the valve has put the two ends 
of the cylinders into communication, so as to allow of 
the overflow from the clearance space, to which refer- 
ence has already been made. Fig. 15 shows the lifting 
valve at the back of the slide-valve lifted from the 
latter, thus allowing the air to be discharged. 

The oil-separator, which is the vessel on the right- 
hand side in Fig. 9, and is also illustrated in Figs. 5 
to 8, is of the Baker type, being made on the Baker 
patents. It isa circular iron chamber, 8 ft. 3 in. in 
diameter and 11 ft. deep, in which are fitted a number 
of light angle-irons, as shown in Figs. 5 and 6, and, to 
a larger scale, in Fig. 8. The exhaust steam enter- 
ing at the bottom by the 30-in. main is directed up- 
wards by a bafile-plate, and then passes down again, 


irons ; these form channels, down which grease trickles 
to the bottom of the separator, where a water-level is 
maintained. The baffles are so arranged that the steam 
is forced into contact with them at a suitable stage, 
the expansion which takes place causing the oil to 
separate itself from the vapour of water, so that the 
particles adhere to the first surface with which they 
are brought in contact. At the same time, sufficient 
aggregate area of steam passages is provided, so as to 
avoid undue friction or back pressure. After the steam 
has been thus freed from oil, it s to the condenser 
through the 30-in. outlet near the top. The oil is drawn 
from the bottom of the separator by a small pump. 

A 15-in. atmospheric exhaust valve is fitted in the 
main exhaust pipe; this works automatically in case 
of anything going wrong with the pumps or condensers, 
and the vacuum , Eten ost. The condensers can thus 
be shut off, and the engines worked under atmo- 
spheric conditions for atime. The cooling tower is on 

schocke’s patent, supplied by Mr. John Stevenson, of 
Middlesbrough, and is of the chimney type ; it works 
with natural draught, and is placed over the pond. 
In this tower the distribution of water is effected by 
means of troughs, wherein shoyt laths are secured 
together by means of suitable Wetamie- ieces. - The 
"lower end of each lath is serrated or cut with gripping- 
noses, so as to effectually split gp the water as it drops 
off each lath. It is estimated that the temperature of 
the water on entering will be from 115 deg. to 120 deg., 
and from this is reduced in the tower to 80 to 85 deg. 

The work, which we had an opportunity of seeing 
in progress, has been excellently carried out, and the 
success attained by the system has led to Messrs. 
Richardsons, Westgarth, and Co. receiving orders for 
a number of similar plants. They have erected one, 
with the same description of dry air-pumps, in con- 
junction with a Weiss patent barometric condenser, 
at the works of the Carnforth Hematite Iron and 
Steel Company ; also similar surface condensing plants 
for the North-Eastern Steel Company, the Normanby 
Iron Works Company, and Messrs. Wilson, Pease, 
and Co., all of Middlesbrough. They have in progress 
a very large central condensing plant for the Cargo 
Fleet Works of the Weardale Iron and Steel Com- 
pany, to deal with steam from the rolling-mill engines 
of their new steel works. This plant will consist of a 
Weiss patent condenser with Weiss patent dry air- 
pumps ; and will be capable of dealing with at least 
200,000 Ib. of steam per hour. 








COMBINED CHEMICAL FIRE-ENGINE, 
FIRE-ESCAPE, AND HOSE TENDER. 

WE illustrate, on page 305, a combined chemical 
fire-engine, fire-escape, and hose-tender which has just 
been constructed for the Leyton and Leytonstone Fire 
Brigade, by Messrs. Merryweather and Sons, of 
Greenwich. It is the first of its kind, and has 
been specially designed to meet the wishes of Captain 
Miller, the chief officer. The frame of the vehicle 
is of steel, and is mounted on wrought-iron axles, 
with laminated steel springs and high artillery pat- 
tern wheels. The fore part is cranked down as 
shown, and carries a 60-gallon chemical cylinder 
made of solid copper, tinned inside. This cylinder 
has gun-metal valves and connections, enabling it to be 
supplied with water from a street hydrant, and this 
water may afterwards be discharged under pres- 
sure through an hydraulic reel. An overflow valve 
is fitted, and also a safety-valve blowing off at 160 lb. 

ressure. The acid for the charge is carried in a 
eaden bottle with a metal capsule, which is placed 
in the top of the cylinder. To mix the charge, 
one half-turn of the mixing handle punctures the 
capsule and allows the acid to fall into the soda solu- 
tion. The mixing-handle shaft is fitted with paddles 
inside the cylinder, so that the charge can be rapidly 
amalgamated. The charge consists of 20 lb. of bicar- 
bonate of soda and 60 fluid ounces of strong sulphuric 
acid, and enables a ;5,-in. jet to be thrown for fifteen 
minutes at a high pressure. The reel carries 180 ft. 
of specially-prepared rubber hose, and has a hollow 
spindle with a stuffing - box connected by a copper 

ipe to the cylinder, so that the chemical fluid circu- 
ates through the hose, and the nozzle being fitted 
with a stop-cock, the jet can be thrown with all or 
any part of the hose still on the reel. A large hose- 
box is fitted at the rear and enables 1000 ft. of 24-in. 
canvas hose to be carried for use with steam _fire- 
engines or hydrants. Double-lever brakes are fitted, 
and a large gong with foot-lever, pressure gauge, lamps, 
&e., are provided. 

The fire-escape is of Merryweather’s ‘sliding. car- 
riage” pattern, to reach 50 ft., and has telescopic 
ladders, fitted with ash npr ayes trussing and 
folding-back lever. It is attach y means of hooks 
at rear of tender, and can be detached in a few 
seconds on arrival at a fire. The head of the ladder 
fits in a cradle in the centre of the driver’s seat, where 
it is held by automatic spring clips. Accommodation 
is sev for eight firemen, stand-pipes, and tools, 
and the machine complete for a pair of horses weighs 





and rjses, coming in contact with the vertical angle- 
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EXPRESS LOCOMOTIVE FOR THE GREAT 
NORTHERN RAILWAY. 


WE illustrate on page 320 one of the ‘‘ 990” class 
Great Northern express engines, which has recently 
been rebuilt by Mr. H. A. Ivatt, at Doncaster, with a 
boiler having a wide firebox —* over the frames. 
As shown, these engines are of the four-coupled ten- 
wheel type, and in their original condition had 1440 
square feet of heating surtace and a grate area of 
about 25 — area. The cylinders were 18? in. 
in diameter by 24 in. stroke, the driving wheels being 
6 ft. 8 in. over treads. The firebox was of the ordi- 
nary narrow type, fitting between the frames over the 
trailing axle. As rebuilt the cylinders have been 
bored out to 19 in. in diameter, and the driving 
wheels, having had their tyres turned, are now 
6 ft. 6 in. in diameter. The fire-box, it will be seen, 
now ‘extends right over the frames, and affords 
a grate area of 30 square feet. The boiler barrel 
has also been increased to 5 ft. 6 in. in diameter. 
The tubes are now 2} in. in diameter by 16 ft. long, 
and are widely spaced, giving a free upward path for 
the steam generated. The total heating surface is 
2500 square feet, but had the ordinary small tubes 
been used, a much greater heating surface could, of 
course, have been provided, but probably with any- 
thing but an improvement in the actual performance of 
the boiler. Fig. 2, page 320, shows the boiler as it 
stood in the shops just after being placed on its frames. 
The 9-ft. rod photographed at the same time conveys a 
good idea of the unusual magnitude of the boiler, which 
is hardly brought out in Fig. 1, though even here the 
low height of the chimney is, of course, in itself a 
testimony to the great diameter of the boiler barrel. 








IRON AND STEEL INSTITUTE. 
Presidential Address.* 
By Anprew Carneciz, LL.D. 


GENTLEMEN,—It is twenty-nine years since the Insti- 
tute’ held its autumn meeting at Barrow. I- have re- 
cently looked over the proceedings of that notable meet- 
ing. These seem to carry us back almost to the very be- 
ginning of cheap Bessemer steel manufacture in America, 
in which, as usual, Britain was the pioneer and taught the 
young Republic. It was at that meeting that your fellow- 
member and Bessemer medallist, Alexander Lyman 
Holley, then our engineer from the Carnegie Steel Works, 
read the two papers which first brought to your attention 
the doings of your American brethren in developing the 
Bessemer process you had given them. 

There are several here to-day who were then present. 
Such was the impression made upon the meeting that, after 
the discussion, in proposing a vote of thanks, our Nestor, 
Sir Lowthian Bell, as President, said: ‘‘There was no 
doubt that in America they were ot things in the 
manufacture of Bessemer steel; and their friends on the 
other side of the Atlantic were not averse to telling what 
they did, and not only what they did, but how they did 
it. He thought, under the circumstances, if any member 
of that Institute wae entitled to the thanks of the meeting 
it was the gentleman who had just read the last two 
papers.” 

The effect of these papers, as you know, is a matter 
of history. Mr. Juaiek tT. Smith, of Barrow, one of the 
greatest of your managers, and subsequently President of 
the Institute, characteristically said that Mr. Holley 
would find that, as far as Barrow was concerned, ‘‘ They 
would try and do as well, as regard to quantity, as the 
United States,” which struck the right note. There 
spoke the true Briton, who has done according to his 
means more than any other, the American not excepted. 
The record of the great little mother of nations is not 
equalled by any of her children, although her oldest and 
biggest seems to inherit his mother’s indomitable spirit 
and the ability to work miracles. In all matters of iron 
and steel, however, the child has been borne upon the 
shoulders of the parent. If the Atlantic Ocean had been 

rairie land, there would have been little left in the world 

ut the conquering old lady and her family, all under 
one roof, eater one flag—a self-sustaining Empire under 
free trade, with probably two hundred millions of our 
English-speaking race, and a home market so big as to give 
control of neutral markets. No question of protection 
or preferential tariffs then to disturb us; besides all 
this, we should have been able to enforce peace amon 
nations. It would have been a case of Britain versus al 
the rest of the world, the world kicking the beam. 

Gentlemen, unfortunately an ocean exists where we 
should have preferred prairies, but it is traversed in 
about the same time as the 3000 miles of land between 
Montreal or New York onthe Atlantic, and San Fran- 
cisco and Victoria on the Pacific. Who is so bold as to 
predict that never is our race to succeed in converting the 
ocean, hitherto a barrier to your extension, into the path- 
way to re-union of the two once united branches? Not 
I! My faith is unshakeable that some day this will be 
accomplished, .and that, instead of being two small islands 
here alien to the European Continent, you will look across 
the sea to your own children in Canada and the United 
States, and become once more the mother member of the 
dominant power of the world. 


Mr. Whitwell participated in the discussion, and asked 
Mr. Holley to give his opinion on the ‘from one-half to 
three-quarters more product which could: be got from the 


_ * Read before the Iron and Steel Institute, at Barrow- 
in-Furness, September 1, 1903, 


converter in America than we were getting in England ;” 

which Mr. Holley answered after reading his second 

re It was chiefly owing to his own invention of 
ttoms in reserve and removable mg tosercom 

There was also at this historical meeting a report— 
a remarkable production—submitted by David Forbes, 
Foreign Secretary to the Institute, upon the progress 
of iron and steel industries in foreign countries. I 
naturally turned to see what he had to say about the 
United States. Several pages are given to the Pittsburg 
district, and what is there recorded carries me back 
to the days of youth, apparently. In 1873 the Penn- 
sylvania Steel Company made 20,000 tons of steel 
rails. They make that amount in two weeks now. 
Bethlehem [ron Works were engaged in raising a loan of 
the enormous amount of 20,0002. for the extension of their 
works, a paltry 100,000 dols. Five millions would be 
comparatively less to-day. The great. Cambria Iron 
Works in Western Pennsylvania, near Pittsburgh, were 
credited with having made no less than 10274 tons of 
ingots inthe week ending September 26, the largest 
ey ever made in a week—a day’s work nowadays. 

wo new blast-furnaces were being built in Ohio, the 
capital of the company being all Scotch, and it was pro- 
posed to call the iron Scotch-American pig. This is not 
a bad brand—either of men or iron. Tt is noted that 
the total production of pig iron in the United States in 
1872 was 2,897,000 net tons, and in 1873 just about the 
same ; to-day it is approaching 20,000,000 tons per annum. 
The product of steel, nearly 15,000,000 tons, is greater 
than that of the rest of the world. . 

The progress of Germany and Britain have also been 

reat, Britain made 643,317 tons of steel in 1874, and 
ast year 4,909,000 tons. Germany made 361,946 tons in 
1874; last year, 6,394,000. In 1874, Britain made 6,054,000 
tons of pig iron; Germany, 1,906,000 tons. Last year 
they made 8,517,693 and 8,403,000 tons respectively. In 
1874 the world was producing nearly 14,000,000 tons of 
pig iron and 280,000,000 tons of coal. Now there is being 
— 41,000,000 tons of pig iron and 780,000,000 tons 
of coal. 

Another: item—Mr. Forbes is informed that for the 
last seven months natural gas has been utilised in Pitts- 
burg in one of the mills. The largest output for a furnace 
then known was during the week ending September 7, 
1874—7024 tons, 100 tons per day. hen our Lucy 
furnace made 100 tons in one day, the world thought the 
limit was surely reached. Two new Carnegie furnaces 
have recently averaged 650 tons each per day for months 
at a time. 

Records are given of various enterprises which pro- 
mised brilliant results, but which are already things of 
the past. Perhaps the most noticeable point of all is 
that not the slightest mention is made of the Carnegie 
Steel Company—so much a thing of yesterday itis. It 
was making iron and building bridges, and had also 
furnaces in operation, which were visited by the late 
Thomas Whitwell ; but it was scarcely worth noticing, as 
its steel works were then only under construction. So 
—_ do things grow in the new land ! 

ou have noticed that the blast-furnace product in- 
creased more than six times, and also the rail-mill’s pro- 
duct about the same. The work of a week is now done 
in a day; but great as is that contrast, here is one still 
eater. There have m made and sold without loss 
undreds of thousands of tons of 4-in. steel billets at 
3 lb. fora penny. Surely, gentlemen, the limit has been 
reached here. if think it has, and it is doubtful if ever a 
lower price can be reached for steel. On the contrary, 
there is every indication that, period after period, the price 
of steel is to become dearer owing to the lack of raw 
materials, To make that 3 lb. of steel, at least 10 1b. of 
material were required—3 lb. of coke, mined and trans- 
ported 60 miles to the works, 14 1b. of lime, mined and 
transported 150 miles, and 44 1b. of ironstone, mined at 
Lake Superior, and transported 900 miles to Pittsburg ; 
being transferred twice, once from cars into the ship, and 
again from the ship into the railway cars. How it was 
done I cannot pretend to tell you, but I know the figures 
are correct. But every time I repeat them, I doubt their 
possibility. This was done during the day of depression, 
when everything was at the lowest. Costs are several 
dollars per ton higher to-day, during this period of boom 
in America. 

Gentlemen, such is the contrast between 1874 and 1903. 
What is it to be 29 years hence? What changes are to 
come?’ I have tried to imagine some of its features. It 
is scarcely possible that this country can increase its 
product of iron and steel materially. Let us hope that 
the product will not be decreased. The vital element in 
the matter is, as we all know, the supply of iron ore. 
Many of you are conversant with the situation here. I 
only know what I learn from others, but undoubtedly the 
attention of the iron and steel manufacturers should be 
directed to this question—Where and how can they 
obtain a supply of iron ore? 

Nor is it a question which the manufacturer of America 
can safely neglect. It was because it forced itself so 
strongly upon us that we secured such an abundant supply 
of the best ore obtainable. For 60 years, I think, the 
United States Steel Corporation is supplied at its present 
rate of consumption, but 60 years is as nothing in the life 
of a nation. It is upon future discoveries of iron ore that 
the future of cheap steel manufacturing, even in America, 
depends. There are immense deposits in now-inaccessible 

rts. In Utah, for instance, and in Southern California, 
large deposits have been found, so that steel will continue 
to be manufactured, but it would not surprise me if its 
cost was very greatly advanced in the future. It seems 
almost miraculous that such an article as steel could be 
produced and sold without loss at 31b. for a penny. Iam 
convinced that this is a thing of the past. It will bea 





question of increased cost, and therefore of increased 





price, so that neither Britain nor America need fear that 
steel manufacture will be wholly lost; the world will 
me pay the increased price necessary to obtain it. 
During the next half century, it seems that America is to 
increase her output at a tremendous pace. The output of 
Britain will perhaps remain stationary, or even increase 
somewhat, if developments in Norway and Sweden prove 
satisfactory. 

Gentlemen, even if this Barrow meeting’ should fail to 
rank in importance historically with the first one, I am 
sure that in. the warmth of welcome received, in the 
enjorenen of the occasion, and in the meeting of one with 
another, the records will not fail to show that 1903 com- 
pared favourably even with its epoch-making predecessor. 








CATALOGUES. 

A LARGE and finely illustrated catalogue of Tweddell’s 
hydraulic machine tools has m sent’ us by Messrs. 
Fielding and Platt, Limited, of Gloucester. Practically 
every type of hydraulic tool or appliance is illustrated and 
described in this volume, ‘ 

Messrs. J. Holden and Co., of 8 and 9, Great Chapel- 
street, S.W., have sent us circulars describing their electric 
apart ced plant and the universal drafting machine, 

or which they are the English agents. This device has 
already been described in our columns on page 291 of our 
last volume. 

We have received from Messrs. Alley and MacLellan, 
of the Sentinel Works, Polmadie-road, Glasgow, a copy 
of their catalogue of compound and triple-expansion high- 
speed engines. These are of the double-acting type, and 
are provided with forced lubrication ; the standard sizes 
made range up to 1600 brake horse-power. 

Messrs. Siemens Brothers and Co. have just issued two 
capitally illustrated pamphlets, in one of which the firm’s 
electric steering and controlling gear is described; whilst 
the other is devoted to “rectifiers,” which consist of a 
synchronous interrupter, vibrating in unison with the 
periodicity of the primary alternating current. The 
device is said to be free from sparking troubles, the make 
and break being made at times of zero current. 

We have received from Messrs. J. G. Walker and Son, 
of Derby Hand, Dudley, circulars calling attention to 
their high-class crane and sling chains. 

Messrs. W. F. Stanley and Co., Limited, the well- 
known mathematical instrument makers, have issued a 
new edition of their comprehensive catalogue. 

Messrs. H. V. Kramer and Co., of Locksbrook, Bath, 
have issued a new catalogue of electric generating plant 
and motors. Many of the latter have ball bearings, one 
of 80 brake horse-power thus fitted being illustrated in 
the catalogue. A variety of portable electric drills and 
similar machine tools are also included in the catalogue. 

Messrs. David Bridge and Co., of the Castleton Iron- 
works, Manchester, have issued a catalogue of machiner 
for working india-rubber and gutta-percha, for which 
they are prepared to furnish complete plants. 

A new catalogue of clay-working machinery and brick- 
making plant has just been issued by Messrs. C. Whittaker 
and Co., Limited, of Accrington. 

A new price-list of secondary cells has been issued by 
the Chloride Electric Storage Company, Limited, of 
Clifton Junction, Manchester. 

We have received from Messrs, C. Reedman and Sons, 
of the Pioneer Iron Works, Halifax, a catalogue of machine 
tools, which sets forth in detail the special features of the 
planing machines, lathes, shapers, drilling machines, and 
other tools made by this firm. 

New lists of-standard injectors have just been published 
by Messrs. Holden and Brooke, of the Sirius Works, 

est Gorton, Manchester. The one list comprises all 
varieties of lifting injectors, whilst the other deals with 
the non-lifting pattern. é 

The Washington Chemical Company, Limited, of 
Washington Station, County Durham, England, have 
sent us a catalogue of their sectional esia coverings 
a acy pipes and their plastic magnesia coverings for 

ilers. 

We have received from the Pratt and Whitney 
Company, Hartford, Conn., U.S.A., a copy of their 
catalogue of small tools. ‘These include taps and milling 
cutters of every kind,-reamers and gauges. 
A catalogue of brewers’ lifts and goods hoists has been 
sent us by the Riley Manufacturing Company, Limited, 
of 256, South Lambeth-road, London, 8. W. 

The Allentown Rolling Mills, of Allentown, Pa., 
U.S.A., have sent us a circular describing their elecrically- 
driven pumps, which are provided to work against all 
heads up to 1400 ft. 
Messrs. Wallach Brothers, of 57, Gracechurch - street, 
E.C., have issued circulars describing their whitewashing 
machines, their draught indicators, and their gauge-glass 
protectors. : . ‘ 
A pamphlet describing the Goreham Standard Flouro- 
meter has been sent us of Messrs. Townson and Mercer, 
of 34, Camomile-street, E.C.. This flourometer is a piece 
of apparatus in which the impalpable part of Portland 
cement, which alone has any cementitious value, is sepa- 
rated from the larger particles by means of a current of 
air. Even with cement ground to pass the finest standard 
sieves only some 40 to 50 per cent. is really of value. 

* The Allis-Chalmers Company, of the New York Life 
Buildings, Chicago, have issued a new catalogue contain- 
ing a number of fine photographic reproductions of their 
well-known pumping, blowing, and electric - lighting 
engines. ‘ 26 0 

The Acme Lathe and Products Comanny Limited, of 
81, Ashton -road, Ardwick, Manchester, have issued a 
new catalogue of their screw machines. These have 
multiple spindles, which in turn before a series of 
tools, so that four pieces, for example, are being operated 
on at once instead of one only, as with the'ordinary single- 





spindle machine, 
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NOTES FROM THE UNITED STATES. | 
PHILADELPHIA, August 19, 1903. | 
Tue iron and steel market has been quiet so far | 
during the month of August, and will probably remain 
so until the end of the month. Early in September 
large purchases of Bessemer and basic pig will be 
made, amounting to, perhaps, 150,000 tons, Bessemer | 
selling at 18 dols. The Southern Furnace Association 
yesterday reduced prices in pig iron. Further reduc- 
tions have been made at northern furnaces of about | 
25 cents. Northern forge iron is selling at furnace at | 
16 dols. per ton in Western Pennsylvania. Bessemer 
billets are quoted at 27 dols. ; open hearth, 28 dols. ; | 
Bessemer sheet bar, 28 dols., only in moderate demand, 
yet the requirements are known to be very heavy. | 
The United States Steel Corporation will need about | 
100,000 tons of Bessemer pig, and will purchase 
probably early in September. The billet ‘‘ pool” is | 
still controlling prices, and there are no concessions | 
from current rates. Muck bars are quoted at 29 dols. ; 
steel rails are selling at 28 dols. in a small way in lots 
of 500 to 5000 tons. Purchases that have been con- 
templated for a long time by the agricultural imple- 
ment manufacturers are still in abeyance. The large 
requirements will not be covered alee the manufac- 
turers will guarantee buyers against a decline in prices. 
The hitch is on that point. Consumers generally are | 
looking for a decline in prices. and it is their custom | 
to order six to twelve months ahead in many cases, | 
and on account of the declining tendency now at 
work they do not feel like doing so unless secured 
against a decline in prices. The wrought market | 
is quiet at present, Bessemer wrought scrap selling at | 
35 dols. ; open-hearth rods, 36 dols. ; hoops and bands | 
are in very good request, and prices are firm. The 
demand for pipes and tubes continues very heavy, and, 
in fact, this branch of the iron trade is the strongest | 
in the market. 





August 26, 1903. 


The feature of the market during the past week has | 
been the reduction of 1.50 dols. per ton in the price of | 
Southern pig iron. 


This has been accompanied by a! 


(For Description, see Page 314.) 
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smaller drop in Northern markets. No particular 
activity has developed as the result. Consumers are 
holding off to see where prices are likely to go. Bes- 
semer pig has weakened, and all finished products 
have either held their own or weakened fractionally. 
A few large consuming interests, especially though: 
out the West, have made heavy purchases of raw 
material. The International Harvester Company 
have recently purchased 100,000 tons of raw material. 
Sales of malleable iron have also been made in 
the North-West. Considerable sales of basic iron 
have been made also. _ All the leading cities of the 
West show a greater activity in special lines. All of 
the greater a lesser interests, excepting the bar-iron 
mills, are crowded with work. The pipe and tube 
works are unable to accept all the business that is 
being offered. Pressure for material on old contracts 
is very heavy. A great deal of work was delayed by 
strikes, and now that general resumption has taken 
place, the demand for material to complete work 
is very urgent. Comparatively little business has 


been done in structural material; but the con- 


| tracts made some time ago calling for delivery 
| between September 1 and the close of the year 


will take everything that can be produced. There 
is a stronger tone in the market because of the 
development of a great deal of new business, One of 








the features of this demand ig the requirement for 
machinery and mechanical equipment. The United 
States Steel Corporation is expending 3,000,000 dols. 
in improving its facilities in the way of rolling-mill 
facilities especially. This company is about putting 
a 32-in. slabbing mill and two reversing engines for 
its great plant at McKeesport. Blowing engines have 
been ordered for the plant at South Chicago, of the 
Illinois Steel Company. In fact, the rolling-mill ard 
steel-mill plants are all increasing their equipment cs 
rapidly as they can secure the acceptance of orders, 
The expansion of rolling-mill capacity is the strongest 
feature of the hour. There is an urgent demand 
for all kinds of wire goods. The merchant - steel 
mills are well sold up, but demand for the past 
few weeks has been rather moderate. This means 
that the consumers of merchant steel have already 
provided for their future requirements. A number 
of buyers have taken advantage of the reduced 
price for cast-iron pipe to place heavy orders. 
Billets are quiet, but very firm. One favourable 
feature is the declining price of coke; producing 
capacity has been very greatly increased, and the 
decline in price is welcomed by all iron and steel 
interests. “8 large contracts have been placed re- 
cently for steel rails; the quotation of 28 dols. still 
revails. Large orders have been placed for tin-plate, 
a during the past week amounting to 20,000 
0XES, 

Reports of great industrial activity are being received 
from Canada, and orders for machinery are by no 
means few in number. The Grand Trunk Railway 
will locate new machine-shops, probably at Barrie, 
Ont. Builders of large cranes for railroad work are 
in receipt of orders within the past two or three days 
for some of the largest cranes ever made in this 
country. The Singer Manufacturing Company, of 
New York, have determined upon the erection of large 
works in Germany. Machine-shop equipment of all 
kind is in very active demand. 








AMERICAN PetroizuM.—The production of petroleum 
in the United States in 1902 was 80,894,590 barrels. The 
value of this production was estimated at 69,610,348 dols., 
or an average of 86 cents per barrel. 


OrtLEss PuNKAH WuHeELs.—We have received from 
Messrs. James C. Kay and Co., Phoenix Foundry, Bury, 
Lancashire, particulars of Hall’s patent oilless punkah 
wheels, of which they are the makers. In these wheels 
the lubrication is effected by an oilless carbonate packed 
into a spiral groove cut in the hole of the bush with which 
each wheel is fitted, this bush having grooves at its ends 
also filled with the carbonate. The arrangement seems 
one well adapted for the purpose in view, and avoids the 
trouble and dirt attendant upon the employment of oil 
lubrication, 
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Fug 13. 








PERSONAL.—We learn that a company has purchased 
from the trustee of the estate the business of Messrs. 
Sybry, Searls, and Co., of the Cannon Steel Works, 
She eld. This business will be carried on under the 
same title as before, with the addition of the word 
“ limited.”—Mr. Hepworth Collins, A.M.I.C.E., asks us 
to state that his address is now—Care O. M. Wihl, Esq., 
B.A., LL.B., Messrs. Edward Wihl and Co., 17, Nicholas- 
street, Manchester.—We are asked to state that the busi- 
ness of Stern Brothers, of 57, Gracechurch-street, London, 
E.C., has as from June 17 last been converted into a 
company, in which Messrs. J. Stern, L. Stern, and J. 
Sonneborn are directors, and willcontinue their same active 
interest in the business. No change has been made in the 

rsonnel of the firm or its officers, and Messrs. Wallach 

rothers will continue to act as the general managers for 
Great Britain and the colonies 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market improved last 
Thursday to the extent that what cost 46s. 10d. nine days 
cost that amount on Thursday cash for Cleveland, and an 
advance of 1d. per ton was made on Scotch iron. Cumber- 
land hematite iron was not mentioned. Business dis- 
played more activity on Friday, and prices kept firm at 
round the previous day’slevel. Some dealings took place 
in Cleveland iron at 46s. 44d. three months, and during 
the day makers intimated an advance in their quotations 
for special brands of 6d. to 1s. per ton. The settlement 
prices were :—Scotch, 51s. 104d.; Cleveland, 46s. 9d.; and 
Cumberland hematite iron, 56s. 44d. per ton. The market 
was very steady on Monday forenoon, only about 1500 tons 
of Cleveland being all the iron dealt in. Business was 
done in the afternoon, but it was restricted to Cleveland, of 
which 1000 tons changed hands, the market closing the 
turn harder on the day at 46s. 10d. cash buyers. The 
settlement prices were: — 51s. 9d., 46s. 104d.. and 
56s. 44d. per ton. The market continued very steady in 
the forenoon on Tuesday, when a few transactions were 
recorded in Cleveland at prices just the turn harder ; and 
the turnover would amount to about 5000 tons. In the 
afternoon about 2000 tons changed hands at rather stiffer 
prices. . Cleveland closed up at 1d. on the day at 
46s, 11d. cash with buyers, and Scotch warrants im- 
proved 2d. per ton, being done at 51s. 8d. per ton 
cash ; and the settlement prices were : — 51s. 9d., 
46s. 10)d.; and 56s. 44d. per ton. The following are 
the quotations for makers’ No. 1 iron :—Clyde, 62s. 6d. ; 
Calder and Gartsherrie, 63s.; Summerlee, 663. 6d. ; Lang- 
loan, 703. 6d.; Coltness, 72s. 6d. per ton—the foregoing 
all shipped at Glasgow ; Glengarnock ichinmet at 
Ardrossan), 62s.; Shotts (shipped at Leith), 66s. 6d. ; 
Carron (shipped at Grangemouth), 67s. per ton. The 
market was steady this forenoon, but still very quiet, 
only about 2000 tons being dealt in. Business was con- 
fined to Cleveland, which was unchanged at 46s. 11d. 
per ton cash buyers. In the afternoon about 6000 tons 
changed hands, all Cleveland, the price closing the 
turn harder on the day at 45s. 114d. per ton cash, 
with buyers over. The settlement prices were :—- 
Sls. 74d., 46s. 10\d., and 56s. 44d. per ton. The 
Glasgow pig-iron market was rather better during 
the past week, with rather more business doing ; but, 
enerally speaking, the markets got duller and duller, all 
ife being constantly squeezed out of them by the policy 
of the present holders, who appear to be of opinion that 
there is every justification for the stolid mainten- 
ance of prices at their present level, Nor do these 
holders tind any difficulty at present in carrying 
out their policy, as anyone trying to ‘“‘bear” the 
market very soon finds out. From America it is claimed 
that the recent heavy reductions in the prices of southern 
pig have caused a fresh outburst of activity, and as 
vearing this out recent reports have been just a shade 
more hopeful. Reports from the Continent are as lifeless 
as those issued as to the home trade circles; but con- 
sumption is still wonderfully good. Probably the more 
than usual uncertainty of the leture, politically and com- 
mercially, accounts to a great extent for the Gathonnens 
that seems to be spreading over all markets. 


The Scotch Steel Trade.—This branch of the local in- 
dustries remains exceedingly quiet; but a large amount 
of work is in hands, and is being pushed through with 
much vigour, and prices are fairly remunerative. Some 

ood orders are on the order books, both for shipbuilding, 

ridge building, and other structural work, &c. The re- 
port by the Steel Company of Scotland has just been 
issued, and the directors have not much disposition to 
quarrel with the results of the past year. 


Sulphate of Ammonia.—There is more inquiry at pre- 
sent for this commodity, and the market is firm at 12/. 5s. 
to 12/. 6s. 3d. per ton for prompt delivery, at either Glas- 
gow or Leith. Last week’s shipments at Leith amounted 
to almost a negative quantity of 50 tons. The making 
of sulphate of ammonia is now on the increase in Glas- 
gow and the West of Scotland. It is made at. Beard- 
more’s Parkhead Forge, where gaseous fuel is being gene- 
rated in immense quantity; and at the Ardeer Iron 
Works, in Ayrshire, where the blast-furnaces are all bein 
adapted to the system of yielding their ammoniaca 
gases tothe extent, it is said, of something like 301b. per 
ton of coal charged into the furnaces. 


Dundee Engineers’ Visitation.—The Dundee Institute 
of Engineers and the Society of Experimental Engineers 
had a joint visit last Thursday evening to the Dundee 
Tin Canister orcxape [I at Dens-road. ‘There was a very 
large representation of both institutions, nearly a hundred 
members taking part. The works were specially run for 
the exhibition, and both the secretary and manager were 
in attendance, and ov extended every facility to the 
visitors, who followed the series of operations with much 
care, from.the sheet metal to the finished-article. They 
paid special attention to the seaming of the canisters ; 
and they were shown the operaticns with metal } in. thick. 


The Clyde Trust and Elderslie Rock.—In view of the 
deepening of the Clyde and the improvement of the naviga- 
tion, the Clyde Trust have this week resumed the blasting 
of the Elderslie Rock, so that it shall not interfere with 
the navigation of the river by the big steamers. It is 
now probably fifteen or eighteen years since they had 
their last ‘‘ go” at the rock with the diamond boring tools, 
followed by dynamite blasting. The boring and blasting 


are again in full swing this'week. They will now go toa 
depth of 28 ft. “i 
Clude Shipbuilding : Launches in August.—The feature 
of the Clyde shipbuilding industry is the enormous out- 
put of new shipping, amounting to fully 68,000 tons. It is 


to be regretted, however, that sec dl of the stocks vacated 
last month are now empty, the orders booked during the 
month reaching only, it is said, 35,000 tons. the 
month's launches, seven of the vessels were steamers, each 
of which is 5000 tons or upwards. There were twenty-two 


vessels in the month’s output. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, tenant. 

Brightside Foundry and Engineering Company.—The 
fourth annual report of the directors of this company 
states that for the year ending June last the profits, after 
charging depreciation and all expenses, were 2119/., 
which, with 372/. brought forward, made 2491/7. After pay- 
ing 5 per cent. dividend on 45,000/. preference shares, there 
remained a balance of 241/., which the directors pro 
to carry forward. The directors regret that the results 
are not better, chiefly owing to the decreased selling price 
of the company’s production, without a corresponding 
decrease in the cost of wages and raw materials. They, 





however, _ able oe state that the — Regge 
respects shows satisfactory progress. e works are 
fairly well employed, and better results are hoped for 
next year. The retiring directors are Messrs. G. Shaw 
and T. Wilkinson, who seek re-election. 


Messrs. Kayser, Ellison, and Co.—The directors of this 
Sheffield steel and file company state that after payment 
of the half-yearly preference dividend and an interim 
dividend of 5 per cent. for the half-year there remained, 
including a balance brought forward, 16,625/. for disposal. 
They now proposed to pay another 5 per cent. on the 
ordinary shares—making 10 per cent. for the year—place 
2500/. to reserve, making that 47,500/,, and carry forward 

Iron and Steel.—The local iron trade remains without 
special feature, although for one or two qualities—notably 
Lincolnshire and Derbyshire forge—there has been a drop 
of 6d. per ton. There is a good demand for all the iron 
that is made, and the finished iron works are well em- 
ployed. A very general feeling prevails that in the 
autumn there will be a better inquiry and prices will 
stiffen. A serious position in the steel trade is that now 
the earlier processes in the production of the armour on 
order are completed, most of the Siemens plant in all the 
East-end firms is totally unoccupied. It was put down 
to meet the urgent demands of the Government, and is 
far beyond what is needed to supply the normal demands 
of the trade. On account of the scarcity of employment 
the plan has been adopted of dividing men into groups 
and employing some one week and some another. There 
is no improvenent in the demand for railway material, 
and on the whole the output is not much more than half 
od = is possible ; although some firms are doing more 
than that. 


The Coal and Coke Trade.—The steam coal trade is at 
present fairly brisk owing to shipping requirements. As 
the season is approaching its close, every effort is being 
made to send off as much as possible. Owing, however, 
to the keen competition of the North of England coal- 
owners, sufficient contracts were not secured to give the 
South Yorkshire and Midland pits generally full work. 
In the house-coal trade there has not been much change 
this week. Owing to the somewhat restricted output of 
best coal the supply of small coal for coke-making pur- 
poses is limited, and this, it is stated, is one reason why 
the prices of coke are so well maintained. In London 
house coal has gone up 1s. per ton, and a general advance 
may come at any time. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was only small, and though quotations 
for nearly all qualities of Cleveland pig were firm, there 
was not very much business doing. Several well-known 
frequenters of Change were away attending the autumn 
meeting of the Iron and Steel Institute at Barrow. 
Buyers of pig iron were still backward and confined 
themselves to operations to meet early requirements, 
showing no disposition to commit themselves ahead. 
The consequence was that what business was transacted 
was of a hand-to-mouth kind. Producers of Cleveland 
ig, however, having practically no stock, excepting of 
Yo. 1, took a rather strong stand, and none of them were 
pressing iron on the market. Merchants sold No. 3 
g.m.b. Cleveland pig at 46s. 10}d. f.o.b., and that price 
was generally named ; but makers, as a rule, would not 
entertain offers at less than 47s. No. 1, owing to its 
abundance, was still comparatively cheap, the quotation 
being 48s. 3d., whereas the price should be fully 2s. 
above No. 3. Foundry No. 4 sold at 46s. 74d., but 
46s. 9d. was asked by some firms. The lower qualities 
were firm. Grey forge was 45s. 6d.; and _ mottled, 
44s. 94. White iron was nominally 44s. 3d., but there 
was none to be had. East Coast hematite pig, as was 
merally expected, was weaker. Nos. 1, 2, and 3 
ell to 55s. for early delivery, and demand was re- 
rted poor. No. 1 was still quoted 553s. 6d., and 
Yo. 4 forge 52s. 6d.; but purchases could probably be 
made at rather less. Spanish ore was rather dull. Rubio 
(50 per cent.) was quoted 15s. 6d. ex-ship Tees, but that 
was a seller's price, and one that buyers hesitated to pay. 
To-day there was practically no alteration in the market. 


Manufactured Iron and Steel.—The position of the 
manufactured iron and steel industries is anything but an 
encouraging one. Most branches are slack and prices all 
round are weak. Rates for one or two descriptions 





have been lowered, and further reductions in quotaticns! 





are looked for. Common iron bars are now 6/. 7s. 6d. ; 
best bars, 6/. 12s. 6d. ; iron ship-plates, 6/. 10s.; iron 
ship-angles, 6/. 5s. ; steel_ship-plates, 5/. 12s. 6d. ; and 
steel ship-angles, 5/. 103.—all less the customary 24 per cent. 
discount. Although railmakers are pretty well off for 
work, heavy steel rails have fallen to 5/. net cash at 
works. 

Tron and Steel Shipments.—August shipments of iron 
and steel from the Tees amounted to 115,894 tons, of 
which 86,176 tons were pig iron, 12,289 tons manufactured 
iron, and 17,339 tons steel. The total clearance for the 
previous month was 111,105 tons, and was made up of 
74,774 tons of pig iron, 13,985 tons of manufactured 
iron, and 22,346 tons of steel. Of last month’s pig-iron 
shipments, 38,708 tons went to foreign ports, and 47,468 
tons coastwise, Scotland taking no less than 33,733 tons ; 
whilst Germany received 7496 tons; Italy, 5787 tons; 
and Holland, 4445 tons. India was the best customer 
for manufactured iron, taking 2885 tons, and 2466 tons of 
steel:were also sent to that country. The most steel— 
4507 tons—was despatched to Cape Colony, and Portu- 
guese East Africa received 2258 tons. 


Messrs. Bolckow, Vaughan, and Co.—The thirty-eighth 
report of the directors of Messrs, Bolekow, Vaughan, 
and Co., to be presented at the ordinary general meeting 
of shareholders, to be held at Menchester on September 10, 
states that the profit available for distribution, including 
the amount received from the Cleveland Salt Company, 
Limited, the Luchana Mining . Company, Limited, 
and other sources, and after providing for deprecia- 
tion, is 278,7472. 19s. Gd. This sum, to the 
balance of 68,9127. 4s. 4d. brought forward from last 
account, gives a disposable surplus of 347,660/. 3s. 10d., 
which it is proposed to appropriate as follows :-—For 
payment of dividend on preference shares, 23,604/.; for 
payment of dividend on 1,629,760 fully-paid shares at 5 

rcent. per annum, being Is. ow share (of which 6d. 
in interim dividend has been paid), 81,488/.; for payment 
of dividend on 1,860,900 shares, with 12s. paid at 5 per 
cent. per annum, being 7.2d. r share (of which 
3.6d. in interim dividend has been paid), 55,827/.; 
for expenditure on various extensions, new plant and 
machinery at the collieries and works, 140,750/. 5s. 9d. ; for 
balance to be carried forward, 45,990/. 18s. Id. The 
total expenditure upon new collieries, new plant, machi- 
nery, and extensions during the year was 328,916. 7s. 6d., 
and of this sum it is pro to write off out of profits 
140,750/. 5s. 9d., as shown above. The balance of 
188,1662. 1s. 9d., represented almost entirely by the out- 
lay upon the new collieries at Ferryhill and Leasing- 
thorne, and the new blast-furnace plant at the Cleveland 
Iron Works, has been debited to capital account. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for large steam coal has been 
somewhat restricted. The t descriptions have expe- 
rienced little nominal change, but secondary qualities 
have shown rather a downward tendency. The best 
steam coal has been quoted at 15s. 6d. to 15s. 9d. per ton, 
while secondary qualities have brought 14s. to 14s. 6d. 

rton. House coal has been dull; No. 3 Rhondda large 
eet brought 15s. to 15s. Gd. per ton. Foundry coke has 
made 20s. 6d. to 21s. per ton, and furnace ditto, 17s. 6d. 
to 18s. per ton. As regards iron ore, rubio has made 
14s. 6d. to 14s. 9d. per ton, Tafna, 15s. 3d., to 15s. 6d. per 
as ae Almeria, 14s. 9d. per ton, freight charges 
Inciuded, 


Blaenavon.—The Blaenavon Iron and Steel Company is 
= with an intention to repair and restart its steel 
works, 


The Alexandra Docks.—The half-yearly meeting of the 
Alexandra (Newport and South Wales) Docks and Rail- 
way Company was held on Friday, at Winchester House, 
London, Lord .Tredegar in the chair. The half-yearly 
report showed that the balance of net revenue amounted 
to 28,789/., out of which the directors recommended an 
interim dividend at the rate of 44 per cent. per annum 
on the “A” first preference stock, and at the same rate on 
the “‘ B” preference stock, carrying forward 89897. 


The Swansea Valley.—The steel works have been busy ; 
a moderate stock of steel ingots is awaiting rolling into 
bars at the Dyffryn Works. The spelter establishments 
are active, and the foundries are generally regularly em- 
ployed. 

Light Railways in the West.—The new Axminster and 
Lyme Regis Light Railway, opened on Saturday, and 
connecting with the main line of the London and Nouth- 
Western Railway at Axminster, renders more accessible 
some of the most lovely scenery to be found anywhere 
along the coast. A good service of trains has been 
arranged, connecting at Axminster with the London and 
South-Western Railway Company’s fast trains. to and 
from London. 

Electricity at Bristul.—At its last sitting the electricity 
committee of the Bristol City Council sanctioned short 
extensions of mains at Church-road (St. George), Temple- 
street, Bristol Bridge, and Phippen-street, and favourably 
considered the question of extending the power and 
lighting mains to the extreme end of Cumberland Basin. 


Taff Vale Railway.—In the course of the six months 
ending June 30 the Taff Vale Railway Company expended 
89077. in widening its line from Penarth curve to Cogan. 
The whole expenditure made on capital account in the 
first half of this year on lines open for traffic was 26,112/. 
The ratio of the working expenses to the traffic receipts in 
the first half of this year was 57.07 per cent., as compared 
with 57.55 per cent. in the corresponding period of 1902. 


Gloucester Wagon Company.—The half-yearly meeting 
of this company was held on Monday at Gloucester Mr. 
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R. V. Vassar Smith in the chair. The chairman moved 
the adoption of the directors’ report, which stated that 
the disposable balance, after making the usual provi- 
sion for depreciation and deducting the interim divi- 
dend, amounted to 38,7887. It was proposed to add 
10,0002. to the reserve, bringing it up to 111,435/., to 
recommend a dividend of 10 per cent. per annum for the 
half-year, making 74 per cent. for the year, and to 
carry forward 10,3937. The chairman said he thought the 
shareholders would regard the report as satisfactory. At 
the beginning of the year they had fewer orders in hand 
than usual, but orders had since come in very freely at a 
fair profit, and the result was seen in the disposable 
balance. An objection had been made that the ac- 
counts were somewhat condensed; but he thought the 
shareholders agreed with the explanation which he 
gave last year—that in the opinion of the directors, 
some of the information which they had been in the 
habit of giving was calculated to enable other com- 
panies td compete.more keenly with them than they 
would otherwise-be able to do, .. But any. information 
required. by shareholders would be supplied. _ Batering 
tu matters connected with the works, but not mention 
in the report, he thought shareholders would bé glad to 
know that a difficulty in connection with flooding from 
the Sudbrook had been overcome. The directors had 
decided to pull down the old offices, which had been 
occupied ever since the formation of the company, with 
additions, and build new ones.. The directors had dis- 
continued the use of steam, and had introduced electricity 
as the motive power, and they ho it would prove 
economical ; there was no doubt as to its greater efficiency. 
The company had rolling stock let on deferred purchase 
to the extent of 352,000/. They had also stock in trade 
and work in progress which represented 148/000/. The 
—— — adopted, and the divdend recommended was 
declared. 








MISCELLANEA. 

In a paper read before the German Physical Society 
Mr. H. Starke describes experiments on cathode rays, 
which confirm the idea that the apparent mass of the 
flying corpuscles is purely electrical. 


The actual horse-power of the Swiss hydro-electric 
installations is now estimated at 105,000 kilowatts, which 
is thought to berather more than 5 per cent. of the total 
power readily available, and not yet utilised. 


The British Rainfall Organisation, founded in 1860 by 
the late G. J. Symons, will henceforth be carried on 
under the sole charge of Dr. H. R. Mill, as Mr. Sowerby 
Wallis has been compelled by ill-health to retire after 
more than thirty years’ connection with the Association. 
Dr. Mill’s address will be that at which the work has 
already been carried on for so many years—namely, 62, 
Camden-square, London, N.W. 


The blast-furnace gas-driven blowing engine which the 
Blast-Furnace Power Syndicate, Limited, supplied to the 
Clay Cross Company, Chestertield, has been in constant 
work blowing the furnaces during several months, with 
very satisfactory results; the final adjustment of the air 
valves in the blowing cylinder having under this period 
of trial proved most successful. The apparatus supplied 
cleanses the gas from dust and tar in a highly efficient 
manner. A similar gas-treatment plant which the syndi- 
cate are putting down at the Yorkshire Iron Company’s 
Works, Ardsley, is progressing rapidly. 


According to the American Machinist, the town of 
Fairhope, Alabama, was founded some eight years ago 
in order to carry into practice Henry George’s idea of 
abolishing all taxes save that on land. Manufacturers 
located at this place are guaranteed against all taxes 
whatever, having merely to pay their rent, whilst mer- 
chants on whose goods taxes are levied by the State and 
country, actually receive back from the association own- 
ing the land more than is paid by them in rent. The 
in\provement in land values due to settlement has hitherto 
proved adequate to meet all demands, and so far the 
scheme is said to have worked well. 


For some years past the Baltimore and Ohio Railwa 
Company have worked their heavy freight trains throug 
the tunnels of the Belt line at Baltimore by electric loco- 
motives. The system has given every. satisfaction, and 
recently they acquired two new locomotives, which will be 
able, without assistance, to haul a'1600-ton train up a 
gradient of 14 per cent. at aspeed of 9 miles an hour. 
These new locomotives are built in two sections, each of 
which weighs 75 tons and can be used as an independent 
locomotive. "When coupled together the two half sections 
are worked together on a multiple-unit system.. They are 
designed. to take current at 625 volts. Each section is 
equipped with four General Electric motors rated at 
225 horse-power each, so that the total power of the 
complete locomotive is 1800 horse-power. 


Some interesting results as to the temperature of a 
number of the fixed stars have been obtained by Mr. Har- 
kanyi, who has made use of Vogel’s measurements of stellar 
spectra, The method adopted is based on the fact that as 
a body is heated, the most energetic portion of its spectrum 
gradually travels towards the violet end, in accordance 
with Wien’s law, according to which \ T=contant ; where 
\ denotes the wave es of maximum energy and T the 
absolute temperature of the radiating body. e constant 
differs, however, with the character of thé surface of 
emission, being 2.940 fer absolutely black bodies and 2.630 
for polished platinum. There is thus some doubt as to 
the truth of the absolute figures obtained, but the method 
at any rate permits of an accurate comparison as to the 
relative temperature of stars inter se. The sun, it appears, 
has a temperature intermediate between the highest and 





| lowest figures noted, some being much hotter than it and 
others colder. Arcturus and Aldebaran, in spite of their 
splendour, are relatively cold, their temperatures being 
little above 2000 deg. Cent. 


The curious nickel steel alloys, which have lately been 
so thoroughly examined by M. Guillaume at Sevres, have 
already been used with success to correct the secondary 
temperature error of marine chronometers. This error 
was first noted by Dent in 1833, who observed that a 
chronometer adjusted to the same rate at temperatures of 
0 deg. and 30 deg. gained 2 to 24 seconds per day at 15 
deg. Cent. The cause of the trouble lies in the fact that 
the modulus of elasticity of steel is a quadratic function 
of the temperature, whilst the difference in expansion of 
the brass and steel used to make the compensated balance 
wheel is nearly independent of the temperature. - In the 
new chronometers in question this balance is built up 
of a strip of brass united with one of nickel steel, : of 
such composition that its law of expansion is a quadratic 
function of the tem ture, with a negative coefficient 
to the term in’ ¢2.° en ‘tested at the station of the 
French Marine this chronometer came out at the head of 
the ‘list,° and a pocket chronometer, similarly fitted ‘and 
tested'at Kew, obtained 94.9 marks out of 100, the highest 


rating at different temperatures with this instrument was 
as follows :—At 3.9 deg. Cent. +'.10 seconds ; at 18.3 deg. 
Cent. — .10 seconds ; at 32.8 deg. Cent. + .00. 


It will be remembered that some little time ago, Messrs. 
Siedentopf and Zsigmondy showed that by using ‘a ‘very 
intense source of light it was possible under suitable con- 
ditions to recognise in the microscope bodies much below 
the real limit of visibility. The bodies appear merely as 
diffraction discs, and it is impossible to examine their 
actual structure. In acommunication to the “‘Société Fran- 
caise de Physique,” MM. Cotton and Mouton describe an 
application of the same principle to the study of 
liquids. The liquid to be examined rests on a sheet of 
glass, and is covered by a very thin cover strip of mica. 
The whole rests on a block of glass, up through which 
sunlight is directed, the angle of incidence being such that 
the light undergoes total reflection from the underside of 
the cover ee When examined in this way, even the 
emulsion used by Mr. oo in his system of colour 
peer shows a multitude of shining points. Simi- 
arly an emulsion of Chinese ink oxen i the same 
way shows, in addition to the larger particles, a numberof 
similar points, and the same points also appear in col- 
loidal solutions. Further, a culture of the pleuro-pneu- 
monia microbe, which examined in the ordinary way 
showed only a sort of indistinct granulation, exhibited 
when observed as described above, a large number of 
these shining corpuscles. 


Our Consul-General at Stockholm observes that with- 
out any special precaution as to material or labour, 
bricklaying can be carried on in Stockholm at a tem- 

rature as low as 14 deg. Fahr., or 18 deg of frost. 

enerally, it may be said that the mortar should be 
made in a room where the temperature is kept well 
above freezing-point. The brick used in Sweden is of a 
light or porous character, which readily absorbs the mois- 
ture from the mortar. Hard-pressed or calcined bricks and 
stonework generally are not suitable for building — 
frosty weather, but edgings or ornaments, &c., of suc 
material can easily be dealt with by slightly warming 
them before bringing them into position. This can be 
done by keeping them a few days in a wooden shed heated 
by an open coke stove. In some cases it is found advis- 
able to cover in with rough boarding the part of the wall 


where such stonework is extensive; then a very small} 


coke fire is found sufficient to keep the temperature high 
enough to prevent any damage to the mortar. But although 
brick-building can thus be carried on safely under any of 
the temperatures already named, this does not apply to 
laster or cement work, which should not be done at or 
low freezing point, unless proper heating arrangements 
are made. In Stockholm 15 or 20 years ago almost all 
building was broken off during four or five months every 
winter ; it is now the exception if it is delayed by frost 
more than a few days or a few weeks annually. 


In a paper on the burning of pulverised fuel, read 
before the Civil Engineers’ Club, of Cleveland, Mr. C. O. 
Bartlett states that to get good results it is necessary 
that the coal shall be uniform in moisture and in size of 

in, and that the air supply used in combustion should 

capable of accurate adjustment. Under natural con- 
ditions the moisture in coal varies from 4 per cent. up to 
15 per cent., so that artificial drying is necessary. This 
he claims can be done at a cost of under 6d. per ton. To 
secure uniformity of grain, crushers are needed, but with 
machines now available the coal can be crushed to an 
80 mesh at a cost of 5d. perton. The elevators and feeders 
necessary for handling the coal will cost 54d. per ton in a 
plant burning 40 tons of coal per day.’ Hence the total 
extra cost due to use of dust coal will amount to 16d. per 
ton. Mr.’ Bartlett claims, however, that the quantity 
needed under a boiler is’ reduced in some cases by as 
much as 40 per cent., owing tothe possibility of more 
accurately adjusting the air supply, but holds that there 
is no net gain to be expected unless the amount burnt 
daily exceeds at least’ 10 tons.: The coal’ is burnt by 
injecting it into the furnace with air under a pressure 
of 20z. This air carries it against a highly-heated arch, 
which immediately ignites it, and the dust then burns 
whilst suspended in air. ~The main trouble is the wear 
and tear of this arch, which has to be of the most re- 
fractory materia]: Carborundum is now being tried for 
the purpose with, it is stated, excellent results. 


The results of the international conference on wireless 
telegraphy, which was held in Berlin at the beginning of 





August, have now been published in the Cologne Gazette. 





figure of merit previously recorded there being 92.7. ~The. 


A number. of general resolutions were adopted which, 
without binding the Governments represented at the 
conference, will serve as a basis for future discussion. It 
was resolved that coast stations should be obliged to 
receive and to forward all henry ae from vessels at sea 
by whatever system they might be despatched. In order 
to facilitate communication between vessels and coast 
stations, technical explanations referring to the work- 
ing of the apparatus are to be published. Telegrams 
referring to wrecks, and attempts to render assist- 
ance to vessels at sea, are to be forwarded before 
all others. The rates for telegrams forwarded into 
the interior from a coast station will be those of . the 
ordinary tolegraph service plus a special charge for the use 
of the wireless apparatus, and will be paid for on receipt. 
Telegrams sent to a vessel will be paid for on board the 
vessel at the rates usually cha: by the nation under 
whose flag the ‘vessel sails. Stations are to be arranged 
so as to interfere “with one another as little as possible, 
and arrangements will be made to insure correspondence in 
a numbér of technical details. : Provision is made for other 
States besides those which sent representatives to the preli- 
thinary conference to be partiés to any arrangements which 
may finally be made for the regulation cf wireless tele- 
gtaphy. ° The most important of these resolutions is the 
one referring to thé duty of coast stations to receive all 
messages without distinction of systems. This resolution 
was incorporated in a protocol which was signed by the 
representatives of Germany, Austria-Hungary, Russia, 
France, Spain, and the United States. The representa- 
tives of England and Italy did not sign. 


~ The last report from Captain Cromie, British Consul at 
Dakar, describes the Konakry-Niger railway, the con- 
tractors of which were relieved of the work last year at 
their own request. It was then decided that the work 
should be carried on directly by the colony, and was en- 
trusted to the military corps of engineers under the direc- 
tion of the officer who had made all the surveys for the 
line. By adopting entirely new methods of working, the 
engineers were able to overcome the labour difficulties 
which had proved disastrous to the contractors, and very 
rapid progress was made during the year. If all goes 
well, it is —_ that the first section of 150 kilometres 
(about 94 miles) to Knidia, near the important post of 
Friguiagbé, will be opened for traffic by the end of the 
present year. Work will then at once be commenced on 
the second section to Timbo, the capital of the Fouta 
Djallon. The line passes through some most picturesque 
mountain country, clothed with tropical vegetation, and 
watered by several rivers forming numerous rapids and 
waterfalls, some of them of considerable size and beauty. 
The highest point to which the railway will attain is about 
2430 ft. above the sea. From this culminating point it will 
paces descend to the valley of the Niger at Kurussa, 
tween which place and Baunnako (the terminus of the 
Sudan Railway, which will shortly join the head of the 
navigable portion of the Senegal river at Kayes with the 
Niger), the Niger is navigable, so that when the railways 
now in course of construction are completed, there will 
uninterrupted communication by rail and river between 
St. Louis at the mouth of the Senegal river (and thence by 
the existing Dakar-St. Louis Railway to Dakar, the great 
_ which is being constructed close to Cape Verde) and 
onakry. When these railways are all in oe order, 
the commerce of the Sudan and Upper Niger valley will 
have thechoice of the three ports of St. Louis, Dakar, and 
Konakry, the two former in Senegal and the latter in 
French Guinea. 


Very complete accounts have been published of the 
firing tests that were carried out by order of the French 
avy Department against the turret of the battleshi 
Suffren, in the harbour of Brest, on August 18 last, 
few additional particulars from an official source will 
however, with interest. ‘'wo rounds were fired 
at the turret at a distance of 200 metres (328 ft.), with 
the full service charges from a 12-in. gun, the heaviest 
calibre in use by the French Marine. Both pro- 
jectiles were broken up against the turret, not only 
without damaging the armour-plates, but without causing 
any derangement of the turret mechanism. No serious 
shock wg experienced, as was -proved by the fact 
that the sheep placed within the turret were found to be 
absolutely uninjured and ——— unalarmed. After 
the second round had been fired, the turret was worked 
electrically by the ordinary crew. All the movements 
for training in direction and height, as well as those ope- 
rating the ammunition hoists, were found to be in abso- 
lutely good working order. The amount of current em- 
ployed for working the turret and its accessories was 
exactly the same.as was required before the experi- 
ments, a fact which showed that no de ment had 
taken place to cause increased friction. This is a very 
important result and appears to justify.the decision of 
the French Admiralty in equi ping all their modern ships 
with electric power iuatead of hydraulic.. The Navy 
Department is’ also well satisfied with the results ob- 
tained, as proving the satisfactory form of construction, 
and excellence of material employed in the turrets, and it is 
considered that costly as the experiment was, the result 
obtained fully repaid the outlay. - It is a matter of in- 
terést to note that the whole of the electrical installations 
of ‘the Suffren turret were manufactured by Messrs. 
Sautter, Harlé, and Cie., of Paris, and that their system 
is now officially adopted in the French Navy, as well as 
in the Russian Marine. 








_Bexatan Coat Exports.—The exports of coal from Bel- 
gium in the first half of this year were 2,247,079 tons, as 
compared with 2,075,764 tons in the rete it petiod 
of 1902. The exports of coke were 397,742 tons, as 
compared with 378,805 tons, while the exports of bri- 








quettes were 329,170 tons, as compared with 302 704 tons, 
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THE DESIGN AND MANUFACTURE OF 
WAR MUNITIONS. 

Ir is difficult to conceive of any circumstances 
more humiliating to the nation than the state of 
affairs revealed in the report, with its voluminous 
mass of evidence, issued by the Commission ap- 
pointed to inquire into the conduct of the recent 
war in South Africa. We in Britain pride ourselves 
on being a great commercial nation ; and we have 
long regarded the sneer of Napoleon about shop- 
keeping as a compliment, and are inclined to accept 
the view that no other nation conducts its affairs 
on sounder business lines. But in this Government 
blue-book we have a revelation of a state of affairs 
the only satisfactory feature of which is that the 
condition is due purely to ineptitude and incapacity 
rather than to cupidity or anything worse. The 
politician who ‘‘ sits against the Treasury ” seems to 
have been all-powerful. The necessity for carry- 
ing out certain proposals urged by serious-minded 
professional advisers appears to have weighed 
little in the balance when the question of expendi- 
ture was involved ; the main idea obviously was to 
retrench, irrespective of efficiency or national risk. 
And yet, as events proved, the policy of economy 
was short-sighted and false, because it is now per- 
fectly obvious that had the preliminary prepara- 
tions been adequate and the munitions of war 
thoroughly efficient—had they been the best that 
the manufacturing facilities of the country could 
supply—uillions of pounds would have been saved 
that were otherwise spent, owing to the prolonga- 
tion of the war, as a result partly of the use of guns 
that were wrongly sighted, and field artillery that 
was short-ranged and inadequate in other respects. 
This is not a political question at all, for the pre- 
decessors of the party at present in power were 
dismissed from office owing to shortage of the 
supply of cordite, and, curiously enough, those who 
were most indignant then about the country’s 
danger, have brought us to a worse plight in our 
hour of direst need. Now, public anxiety is the 
greater as there is more than a suspicion that this 
state of unpreparedness for eventualities _ still 


AGE . 
continues. 


We direct attention to the subject from the 
purely national point of view, with special reference 
to the design and manufacture of munitions of 
war. We shall have all sorts of side issues raised, 
but it is to be hoped that none of these will obscure 
the main point — that our army, whatever its 
organisation may be, and whatever the system of 
field training may be, ought to be equipped always 
with the very best and latest appliances: that the 
engineering genius of this country can produce, 
whether or no that technical ability is in the Ser- 
vice of the Government, or indirectly at the dis- 
posal of thé nation in the great arsenals pri- 
Hitherto there has been too 


Officers are always 
ready with the contention that it is necessary to be 
in the service before one can be cognisant of the 
absolute requireménts in the field, and that all 
munitions of war must, perforce, be designed by 
men who are thus familiar with the necessities of 
the case. We demur to this general view, more 
especially as it has been, and continues to be, the 





cause of such délays in re-armament’as proved so 
serious in the prolongation of the South African 
War. Leaving for the moment the view that’ ser- 
vice experience is a necessary quality in the de- 
signer, we contend that service training very often 
stifles those mental conditions most essential for 
creative invention. The army officer, as a general 
rule, has his mental-vision bound: up in the cloth 
boards of the Drill Instruction Book, especially 
in his earlier, irresponsible years. He continues 
too often to be restricted by the traditions of the 
service ; he acquires the habit of regarding every- 
thing from the point of view of that orderliness 
which is, to the military officer, what paint is,to 
some nayal commanders. The result is that we have 
a psychological condition almost antithetical to that 
of the commercial mind, where formalism gives place 
to keen appreciation of those continuously recur- 
ring necessities for lhusiness efficiency and economy, 
without which there must be failure. The military 
officer too often objects to initiative on the ‘of 
his subordinates ; the_‘‘ regulations ” are as the laws 
of the Medes and Persians, and every movement 
must be sanctioned and the authorisation duly 
signed. This authority given and the dignity of the 
superior officer solaced, it is a matter, sometimes, of 
indifference as to whether or not the instructions 
are carried out. Asan Irish Member of Parliament 
once put it, the service is ‘‘ iron-bound with red- 
tape,” and it is easy. to understand how such a 
general condition militates against that continuously 
experimenting creative spirit which is essential 
to the maintenance of the munitions of war in 
the highest degree of efficiency. There are, of 
course, exceptions, and brilliant exceptions. _ Often 
military Officers specialise and attain a high degree 
of efficiency ; but they can never attain that freedom 
of action and of thought and that everyday contact 
with chemistry, metallurgy, and mechanics, which 
are so essential in the evolution of design. We 
exclude from our consideration, of course, such 
officers as gravitate to Woolwich Arsenal, because 
that establishment should be regarded as in the 
same category as the private arsenals. But, even 
so, is its equipment as effective as that of the 
private concerns? Are not the successes attained 
chiefly due to the civilians engaged ; and do not the 
officers who are brilliant exceptions often finally 
seek the congenial atmosphere of civilian service in 
other factories ? 

The evidence given before the Commission by 
the representatives of the two great gun-manu- 
facturing firms—Sir Andrew Noble, Bart., and 
Lieutenant A. T. Dawson —shows, as clearly 
as the situation admits, that the utilisation of 
the resources of these establishments not only 
from the manufacturing, but from the designing 
point of view, is seriously interfered with by the 
spirit of officialism to which we have referred. No 
one will dispute the fact that those concerns are 
magnificently endowed, in respect of the designing 
staff and of manufacturing facilities, for maintain- 
ing the army in a thoroughly satisfactory condition. 
Woolwich, too, is well managed, and has shown a 
large degree of creative ability, although dominated 
more or less by that spirit of official contentment 
and calm which pervades, almost without exception, 
every Government concern. With three such esta- 
blishments capable of* tutning out the best field 
artillery that is desirable, one must look for reasons 
elsewhere for deficienciesinour army equipment. We 
have always the contention, however, that engineers’ 
ability; without service training, cannot absolutely 
meet all the details of military requirements. There 
is a little in this view, just as there is in the -fact 
that the locomotive superintendent knows best 
what type of engine is useful for a given duty on 
his particular railway, and that the superintending 
engineer toa great steamship company. has views 
as to the most suitable arrangement of his ship 
with its machinery; but in this latter case the 
expert is ever ready to give an absolutely free 
hand to the engine-builder and to the shipbuilder, 
knowing perfectly that they have on their staff 
men who by their training have a clear knowledge 
of the general requirements, and who can inter- 

ret clearly expressed conditions. There are pro- 

bly more drawings and longer protracted cor- 
respondence over a 12-pounder gun, costing 700I., 
than there is over an Atlantic liner, costing a 
million sterling. On the staffs of our large firms 
manufacturing munitions of war there are men 
who have spent many years of their lives in the 
army or navy, and who have made it their busi- 
ness thus to acquire special knowledge of field 
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requirements. Lord Armstrong was never an army 
or navy officer ; Sir Joseph Whitworth never served 
with the colours; and yet no two men have. done 
more personally for the advancement of artillery 
than they. On the other hand, the present chief 
officers of the great gun-manufacturing firms are 
service men, so that if the War Office chose to 
adopt the commercial system, and to ask those 
manufacturing firms to produce, within certain 
prescribed limits, what they regard as the highest 
‘attainable designs, we are quite certain that not only 
would the nation profit from the point of view of 
efficiency, but also from the financial standpoint. 

It is true that such a system is in practice 
nominally ; but before the invitation is issued to 
the firms and to Woolwich, we have several 
committees, formed of officers with conflicting 
opinions, and often without chemist, metallurgist, 
or mechanic to guide them. -They waste months in 
attempting to arrive at conditions which, instead 
of being helpful to the designers of the manufactur- 
ing firms, tend only to bind them, so that the result 
of their labours is certainly delay and probably dis- 
appointment. This is fully borne out by recent 
history. When Lord Roberts returned from the 
war, fully three years ago, it was determined 
that a new field equipment was necessary. This 
decision might have been arrived at years before 
had the example of foreign armies been followed. 
The first step taken was, of course, to appoint a 
committee, which took an unconscionably long time 
to lay down the conditions which were to be met 
by the manufacturing firms in their experimental 
guns. This is the more surprising in view of the 
fact that those manufacturing firms were con- 
tinuously working at the problem and had produced 
weapons on behalf of foreign friendly powers with 
ballistics far excelling those of our service weapon. 
In one weapon which we have in mind, with a 12-lb. 
shot, a muzzle energy of 260 foot-tons was easily 
developed with a rapidity of fire of 20 rounds per 
minute ; whereas in the service conditions in South 
Africa, the same calibre of gun only attained a muzzle 
energy of 200 foot-tons, with a rapidity of fire of 
12 rounds per minute. The experimental guns were 
tried, and a committee again sat in judgment, and 
laboured, no doubt conscientiously and indus- 
triously, to produce a final design. From this final 
design two or three batteries of guns were ordered 
from the manufacturing firms. The Secretary of 
State for War stated in the House of Commons a 
month ago that these batteries were almost ready 
for delivery, and promised to be satisfactory from 
most points of view. But it will be noted that 
from the time our deficiencies were realised at the 
beginning of the Boer War in 1899, four years have 
elapsed before we have even one service weapon 
which can be said to meet the conditions. 

This delay was undoubtedly due to the fact that 
the designing facilities possessed by our great manu- 
facturing firms were not utilised as fullyas they ought 
to have been. In general commerce the tendency 
is all in favour of manufacturers being encouraged 
to produce their own designs, and it has been 
established on several occasions in connection with 
bridges, locomotives, marine engines, sections of 
material, and structural work generally, that 
where the manufacturer is so encouraged, the 
result is not only higher efficiency, owing to 
the concentration of experience and practice, but 
manufacture has cost less and has involved 
less time. These are the three great elements 
desiderated in the munitions of war:  suit- 
ability for the work to be done; rapidity of 
production, to insure that no nation will be be- 
fore us in applying new systems ; and cheapness 
consistent with the result, so that we may, 
as with warships, have five units for the cost 
of four to the foreigner. We do not, of course, 
seek to disparage the importance of official advice, 
or, indeed, of official control over design and manu- 
facture, but there is a long way between effective 
control and absolute domination, and we hope that 
one result of the report of the Commission will be 
not: an increase in official interference, but rather 
a nove towards a fuller and higher appreciation of 
the ability and experience of our manufacturing 
firms. 

But there is another point almost equally im- 
portant, although it does not come so fully within 
the scope of subjects which we consider suitable 
for discussion in our columns, and that is the serious 
state of ‘matters revealed as to the dominatin 
influence of the Treasury. One can safely haza 
a guess that the deficiencies admitted by Lord 





Lansdowne to the Royal Commission were within 
his cognisance four years ago, and it is no 
excuse for anyone placed in such a position of 
vital importance to the nation to say that the 
Chancellor of the Exchequer overruled his belief 
that the army was in need of re-armament or 


better equipment. The mere fact that such a con- 
dition obtained proves that our system of adminis- 
tration is wrong ; it is such that no large manu- 
facturing company would tolerate. Professional 
officers are appointed because of their professional 
ability, or at least they ought to be. Their view 
of the necessities of their respective departments 
should be regarded with the highest respect. 
Nothing is clearer in the War Commission report 
than the fact that the opinions expressed by those 
officers, civil and military, were accepted or re- 
jected according as it suited the politician at the 
head of affairs. We have had the same condition 
in connection with the Navy, where, fortunately, the 
chief professional officers—the Sea Lords—brought 
pressure to bear upon the politician by resigning in 
a body. Lord Charles Beresford also read the 
politician a similar lesson, and these two instances, 
it is believed, have had a salutary effect on the 
attitude of the politician since that time. 

Such a protest might not, however, be so effec- 
tive at the War Office, because the system of ad- 
ministration differs materially. In the case of the 
Navy there is a Board consisting of three poli- 
ticians and four Sea Lords, including the Controller. 
While we do not accept this as an ideal constitution, 
as naval architecture and marine engineering—two 
most important factors in naval success—have no 
direct representation, it is more effective than is 
the case at the War Office. There the Secretary 
of State is more or less supreme. It is true that 
the Commander-in-Chief has large power, and that 
his resignation as a protest would be at once 
accepted by. the country as an indication of serious 
danger ; but we have in the War Office estimates 
no such widely-expressed pledge of their, adequacy 
or otherwise, as is contained in the Navy esti- 
mates, where the whole six members of the 
board adhibit their signatures as an assurance 
to Parliament that these are not only adequate, 
but that the money is to be efficiently expended. 
In this respect we have some surety that the 
interest of the Chancellor of the Exchequer in 
the reduction of taxation, or in retrenchment 
generally, is more likely to be checked than would 
be the case were the Secretary of State alone held 
responsible for the adequacy of the estimates. A 
professional officer may protest formally against an 
inadequate vote, while not taking the extreme step 
of resignation ; but that protest may never get beyond 
a pigeon-hole in the office of the Secretary of State 
for War, who may allow himself to be controlled by 
a Chancellor of the Exchequer, clever in argument, 
but more likely powerful in political influence. The 
politician is essentially an opportunist, and there is 
no more effective cry than ‘* economy,” so that he 
may, if he choose, solace any anxiety he may possess 
on the score of deficient army equipment with the 
satisfaction that he can plead at the hustings that 
there has been a reduction in army cost and in taxa- 
tion. The country’s confidence must have been 
seriously shaken in War Office administration by 
the state of affairs revealed by the report, and it is 
worthy of serious consideration whether a more 
satisfactory state of affairs might not prevail were 
the Army administered through a Commission, 
where the politician had not the dominating influ- 
ence, but where, in combination with high-minded 
field officers, there was such a leaven of commerce 
as would establish a new order of things, and where 
manufacturing ability. would be more fully recog- 
nised than it has been in the past. 








GERMAN PATENT OFFICE 
PROCEDURE. 

THE unsatisfactory state of our patent laws with 
regard to the advantages given to foreigners who 
protect their discoveries in England contributed 
very largely to the agitation which resulted in 
the passing of the new Act. Inventors, especi- 
ally those interested in chemical industries, hope 
that they will now find a fairer field in their 
own country. Abroad they must conform to 
the law of the ‘land in which they seek pro- 
tection, and sometimes they find that difficulties 
are there placed in the path of the foreigner in a 
way that seems to be purposely irritating. This is 
specially so in the case of Germany, where English 





inventions connected with chemical manufactures 
seem to be regarded with special suspicion. ~ The 
grievance of which the British chemical manufac- 
turer complains is the refusal of the Berlin autho- 
rities to take his word with regard to the details of 
the process he wishes to protect, or the results 
achieved thereby. They demanda full report from 
some independent chemist as a guarantee of good 
faith. This means that some analyst or consulting 
chemist, who probably knows little or nothing about 
manufacturing chemistry, has to be introduced intoa 
works, the secrets of which have. probably been 
for long jealously guarded, .and the new process has 
to be thoroughly explained to him. One ought not, 
of course, to make insinuations against the bona fides 
of a professional man of whatever class; but. it-is 
not surprising that the manufacturer resents the 
necessity thus imposed upon him of giving away the 
details of his scheme, seeing that protection may 
eventually be refused to him by that country in 
which its application promises substantial re- 
ward. Again, there is the fact of the fee to be paid 
the consulting chemist ; this may easily prove a 
serious item, as he is supposed to check all the 
weights of material used and see the operation 
carried out from beginning to end. We are not 
writing at random, but from actual experience, and 
can testify to the attendance of the chemist being 
necessary, not for hours, but for days.  Acci- 
dents will happen to plant and machinery as 
well on an experimental as on a regular work- 
ing scale, and these naturally involve vexatious 
delays, which add an unearned increment, to use 
a borrowed phrase, to the consulting chemist’s fee. 

Not to enlarge on matters of detail, substantial 
grounds exist for grumbling. A point which should 
not be lost sight of is, that with regard to the yield 
obtained from any given chemical process in the ex- 
perimental stage, considerable variations may be 
experienced ; thus it may easily happen that 
figures given in the application for a patent and 
based on the observations of, perhaps, several 
years, cannot be obtained in the single experiment 
carried out under the supervision of the consulting 
chemist. The report handed in by the latter may 
therefore entirely fail to do justice to the inven- 
tion. On the other hand, it may give unexpectedly 
good results and prove misleading in another direc- 
tion. It would certainly seem, therefore, that the 
figures given in by the inventor, as the mean of a 
number of experiments, are of more exact value. 
Even after engaging the services of a chemist, how- 
ever, and coaching him up in the work he has to 
report upon professionally, the manufacturer’s 
troubles may not be at an end; in a recent case, 
of which we are in possession of full details, the 
report of the consultant was rejected on the grounds 
that it did not inspire sufficient confidence in the 
minds of the patent authorities. This report, by 
the way, was a second one, the first having been 
returned as being deficient in detail. It was now sug- 
gested that the best procedure to obtain the patent 
would be to allow of an expert from Berlin, at a good 
fee, plus expenses, to come and examine the process 
in the English chemical works. Whether this pro- 
posal was accepted or not, we have no information, 
but the whole facts of the ‘case seem to indicate 
a desire on the part of the German Patent Office to 
tax the British patentee. Certainly the improve- 
ment in the case under notice involves a some- 
what new departure ; but it would not, we imagine, 
prove at alla difficult thing for its merits to be 
adjudicated upon in Berlin, at any rate to an extent 
sufficient to prove whether the applicant for the 
patent is acting entirely under the spell of an 
illusion. Naturally, no objections were forthcoming 
from the London Patent Office and in the United 
States, where there is an official examination both 
as to novelty and utility ; no opposition was experi- 
enced, the testamentary details which aroused so 
much suspicion in Berlin being evidently taken in 
good faith. 

Turning for a moment from the particular to 
the general, it has long been a moot point with 
chemical manufacturers whether it is really in their 
best interests to trouble the patent office at all, or 
rather, we should, perhaps, say, to seek its protec- 
tion. It isso easy when the details of a process 
are published for others to pirate it, and. it is cor- 
respondingly difficult to find out the pirates and 
bring them to justice. There can be little doubt 
that where but few hands are required for carrying 
on a manufacture, it is a wiser alternative to keep 
it secret, either by taking the men entirely into 
confidence, with such considerations as to pay and 
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_ employment as may be deemed advisable, or by so 
. tasking the procedure that-all but a few are kept 
-in the dark as to the details of the work they 
are carrying out—to reduce the bulk of the 
: labourers, in fact,’ to the position of machines, un- 
able to impart anything of real value to the inquisi- 
tive. Instances might be given’ to any amount 
where such procedure, or modifications of it, has 
given every satisfaction to those who have _prac- 
tised it ; for instance, the masticator, or pickle, 
which Hancockinventedasan indispensable auxiliary 
to the manufacture of sheets of india-rubber, was 
kept working secretly, and without protection, for 
more than fifteen years, if we are not greatly out 
in quoting from memory. Of course, considering 
the limitations of human nature, there will always 
be a substantial risk of betrayal at the hands of 
officials, or subordinates, who happen to be in pos- 
session of the golden thread, and all the more in these 
later days, when the spread of the limited-liability- 
company business has done a good deal to destroy 
that close communion between master and man 
which used to beso characteristic of our industries. 
However, there are risks to be run whether a 
chemical invention is patented or kept secret, and 
no hard-and-fast rule can be laid down as to which 
procedure is advisable. A good deal will depend 
upon the nature of the process, a point of para- 
mount importance being whether it is, or is not, of 
such a nature that it can be carried..out on a 
manufacturing scale without its. essential: details 
being, of necessity, revealed to the hands em- 
ployed.: 

To revert, in conclusion, to our main topic, one 
ought not, perhaps, to overlook the fact that such 
stringency as we have animadverted on in the case 
of Berlin forms a pretty good guarantee of the value 
of a patent when it is granted. The~ successful 
patentee at the conclusion of his troubles, ought, 
we should think, to derive much consolation from 
a feeling that the difficulty he has had in getting his 
novelty recognised is an index of its value. This 
is, of course, if the objections raised are genuine 
and not in-the way of red tape. Personally we 
lave no wish to sit in judgment; but if the 
cases of which we have direct cognizance are not 
isolated ones, but instances of a regular system, 
we cannot help feeling that the complaint we have 
referred to is not entirely without justification. 
As things are at present, the Englishman who does 
not see his way to allowing an expert from Berlin 
to come into his works to-make a report, and allows 
his application to lapse, may find that a competitor 
will get the necessary details from the patent 
granted by some other country, and commence 
manufacture in the Fatherland without any cost for 
royalties. 








TECHNICAL EDUCATION IN. RURAL 
ENGLAND. 

A GoveRNMENT return has just been issued 
dealing with the application of funds by the local 
authorities during the past year in connection with 
technical education, with special reference to the 
grants made under the Act of 1890. Interest in 
technical education was quickenéd about that time, 
and many people thought it was only necessary to 
vote money in order to raise the standard of educa- 
tion and to improve the lot of the worker, bringing 
also a great fillip to trade, because of superior 
workmanship. Lord Goschen, the then Chancellor 
of the Exchequer, accepting the view widely enter- 
tained, set apart the proceeds—with a small reduc- 
tion—of a new tax exacted on exciseable liquors, 
which, it was assumed, would yield about three- 
quarters of a million sterling per annum. This 
sum county councils and local authorities were to 
have the right to dispose of for the purposes of 
technical education, which, under the Act of the 
preceding year, 1889, was definedas meaning instruc- 
tion in—‘* first, the principles of science and art ap- 
plicable to industries ; second, the application of spe- 
cial branches of science and art to specific industries 
or employment ; third, any other form of instruction, 
including modern languages and commercial and 
agricultural subjects, which may be approved by 
the Science and Art Department, and are stated by 
the local authority to be required by the circum- 
stances of the district.” The grant was—or, at 
least, has turned out to be—one very largely for 
the benefit of rural England, its disbursement 
being in the hands of county councils, urban district 
councils, and other village authorities. 

According to the blue-book which has just been 








issued, the amount expended under the Act on tech- 
nical education was, in England alone, during the past 
year, 1,008,9471:; while loans have been raised under 
the Act, for school buildings and the like, amount- 
ing to over one million sterling. But it should at 
once be made clear that this amount does not by 
any meaus represent the cost of technical education 
to the country ; it would be almost as fair to say that 
the total cost of all education is nearer one hundred 
million than one million; and it would be a diffi- 
cult task to determine what proportion of this sum 
is really profitable expenditure. The report before 
us, extending to 130 pages, has a wealth of detail 
as to what is being done—as to subjects taught, 
&c.—with the million sterling which is annually 
provided by the Excise duties; but a cursory 
examination of these details seems to suggest that 
a very much more profitable method of expending 
the money could be arrived at for the advancement 
of industries and the efficiency of craftsmen, if such 
be the aim. 

There is no more difficult task than the attempt 
to appraise the value of expenditure on education. 
Even the most capable teacher has difficulty in 
arriving ata correct estimate of the proportion of the 
seed which falls into good soil ; and for the sake of 
those who do profit expenditure must be incurred, 
even in the consciousness that a large percentage is 
certain to be unproductive. But it is, at the same 
time, of the highest importance that the means 
adopted for imparting education should be such as 
to minimise profitless spending. Nothing, how- 
ever, should be done—no restrictions should be 
imposed—which could militate against a promising 


‘lad: in the country ‘having the same opportunities 


for succeeding in life as the town-bred youth. The 
nation -has need of all the brain-power that can 
be developed and utilised, whether it lie latent 
in the sparsely -populated valleys or in the 
over-populated towns. The aim, therefore, should 
be to discover that latent mental power; and it 
seems to us that the chief function of the authori- 
ties in the expenditure of this 1,000,000/. each year 
should be to sift out the lads who-are capable of 
the highest attainments. And it is because of 
this that we feel disappointed at the fact that 
out of the’ 1,000,000/. only some 13 per cent., 
or 128,8471., have been spent on scholarships 
and exhibitions. It is pretty well admitted by 
those who have carefully considered the ques- 
tion, that the industrial future of the country is 
much more dependent upon the higher degree of 
education given to the few who are to lead our in- 
dustries, rather than upon the raising of the general 
status ; and, regarded from this point of view, there 
can be no doubt’ that a very large portion of the 
1,000,000/. has been thrown away. 

There is a table given as to the subjects 
taught in the various towns and villages, and 
it is difficult to understand why in a village 
there should be a class for office routine work ; 
or what justification there is for teaching manual 
wood-working, house-painting, and such handi- 
crafts, where workshops exist for apprenticeships 
in those callings. ° e quite appreciate the 
advantages of higher technical training in in- 
dustrial pursuits; but the difficulty, where there 
is a limit of the financial allowance, is to pay 
salaries adequate enough to secure the highest 
teaching ability and to provide satisfactory appli- 
ances. There is thus the grave danger of work 
being so insufficiently done as to be almost, if not 
quite, worthless. No doubt the teaching of dairy- 
farming, farrier work, smithy work, and such other 
callings associated with country life, brings with 
it some degree of general efliciency, but it is a 
question whether the proper body to carry out even 
these classes is the urban district council, disso- 
ciated as it often is from the educational authorities 
in the larger towns with their more extensive re- 
sources. In manycases, we know, the county councils 
are doing very good work in appointing travelling 
lectureships; but there is a limit to the number of 
subjects that may thus be profitably taught without 
reference to the highest theory and experimental 
apparatus. Otherwise, there is- likelihood of the 
result not being. commensurate with the expendi- 
ture involved. Moreover, the decentralisation of 
educational work carries the further disadvantage 
that a large proportion of the vote goes in adminis- 
tration expenses. In some cases the amount 
spent in this way equals from 12 to 18 per cent. of 
the total grant under the Act, which is very much 
too large.. In other cases the total is from 4 to 
5 per cent., where, as in the case of London, there 


is more or less of concentration ; but the average is 
very much too great. 

While, therefore, there are certain subjects, the 
teaching of which, even in villages, would tly im- 
eee the status of the people; and result in their 

ringing more intelligence to bear upon their work, 
and in a greater degree of social happiness, we are 
inclined to conclude, from an examination of this 
blue-book, that many of the classes that have been 
instituted in the village districts of England, pander 
more or less to the unfortunate spirit of dilet- 
tantism which too extensively permeates the whole 
educational system of England, or create an ambi- 
tion which there is not sufficient latent ability to 
achieve. The true object of education consists 
much more in developing the intellect than in the 
mere putting in of superficial knowledge ; and no 
education which is not grounded thoroughly upon 
the rudiments of knowledge, with a clear concep- 
tion of the highest possibilities, can be regarded as 
satisfactory. It is here that the village technical 
school utterly fails. The training in the higher 
branches of capable and well-chosen lads, as given 
in the best-equipped schools, affords an education 
which never dies, whereas’ knowledge of the 
superficial character never lives. We are there- 
fore convinced that if the local boards, instead 
of attempting separate educational establishments, 
would set a standard even for the ordinary 
day schools, or, if necessary, for special even- 
ing schools, so as to sift out those country 
lads or girls who are endowed with mental 
faculty capable of development, and were to 
utilise the remainder of the vote in providing 
scholarships for such, the result would be satis- 
factory, not only within the villages, but to the 
nation at large. There would be provided incentive 
to private study as well as diligence in school, and 
there would be afforded opportunities to youths to 
rise to the highest positions in the industrial world. 








THE IRON AND STEEL INSTITUTE. 


THE summer meeting of the Iron and Steel 
Institute commenced at Barrow-in-Furness last 
Tuesday, the 1st inst., and will conclude to-day 
with the usual pleasure excursions. This is the 
second meeting the Institute has held in Barrow, 
the former gathering having taken place twenty- 
nine years ago, when the condition of the iron and 
steel industry was in a different condition to that 
which now exists. A full and interesting pro- 
gramme had been arranged by the local reception 
committee, of which the Duke of Devonshire was 
chairman ; Colonel T. E. Vickers, vice-chairman ; 
Mr. J. M. While, chairman of the executive com- 
mittee ; and Mr. A. Butchart, honorary secretary. 

Upon members gathering in the Town Hall on 
Tuesday morning, they were welcomed by. the 
Mayor of Barrow (Mr. James Fisher), and by the 
members of the executive committee. In the 
course of his speech, the Mayor pointed out 
that Barrow owed its existence to the presence 
of hematite iron ore in the district. The town had 
become of importance only in modern times. In 
1837 the population was 100, in 1847 it had grown 
to 325 souls, and at the present time it was between 
60,000 and 70,000. The town owed its rise and 
progress to the hematite iron which, for more than 
a century, had been manipulated in the district, 
shipments of iron ore and: charcoal iron to the 
extent of about 1000 tons having taken place about 
the year 1800. In the year 1837 the village of 
Barrow was composed of five farmsteads, ten 
cottages, and two licensed houses, with a popula- 
tion of 100, and so recently as 1847 the population 
was only 325. It now numbered between 60,000 
and 70,000 essentially working-class people, whose 
existence depended very largely if not wholly upon 
the iron and shipbuilding trades. It might be of in- 
terest to state that the first shipment of railway 
iron made at Barrow for America took place in 
the year 1869, in a small vessel owned by the 
speaker’s father, which took a cargo of 450 tons, 
destined for New York. Since then Barrow had 
played an important part in the supply of rails and 
ship-plates and ships to every part of the world. The 
Tron and Steel Institute and the town of Barrow-in- 
Furness must always be closely linked together 
through the late Duke of ‘Devonshire, who was the 
first president of the Institute, and who did so 
much to promote the iron and steel works and the 
general welfare of the town and district, as also 
did the late Sir James Ramsden. 








After a few words from Colonel Vickers, the 
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vice-chairman. of the reception committee, Mr. 
Carnegie returned thanks in a somewhat remark- 
able speech. He said it seemed to him a trans- 
formation since he visited Barrow in the early years 
revious to 1874, when the Institute met here. 
He came to Barrow then as a centre from which he 
could learn the latest developments in the manu- 
facture of steel. In America they had paid Barrow 
the tribute of imitation, and adopted the process 
they had seen. Instead of finding, as in the old 
days, a straggling village, he had passed the technical 
schools, free library, and the working-men’s club. 
In America they had not only steel rails from 
Barrow, but had smelted thousands of tons of 
Barrow ore at the furnaces at Pittsburg. He 
could only see one thing wrong with Britain, 
and he wished he were permitted to cure it. 
He would make the 3000 miles of sea between 
London and New York prairie land. Then 
we would have been one nation under one flag, 
and as an English-speaking race, we should have 
dominated the world, he hoped for the world’s 
good. Unfortunately, it was sea and not land, and 
the calamity came with separate flags, and barriers 
erected between the sections of the race. He lived 
in the hope that the race which had worked such a 
miracle that Britain had worked in the world would 
convert the ocean into a pathway which would some 
day in the future unite « race that never should 
have been divided. When the Institute began 
its beneficent career it was founded upon noble 
lines. All that was discovered that was formerly 
held secret has made the common prosperity of the 
world. Great inventions had been revealed. All 
the progress that had been made in iron and steel 
itself those great men who had made improvements 
had laid openly before the world, and there was found 
in the free exchange of ideas the benefit to all. 

Mr. Carnegie having taken the chair, proceeded 
to deliver a brief presidential address, which we 
publish in full on page 315 of the present issue. 


Attoys or Iron AND TUNGSTEN. 

The first paper taken was a contribution by Mr. 
R. A. Hadfield, on the ‘‘ Alloys of Iron and Tung- 
sten.” This paper we commence to print in full 
in our present issue. 

Mr. Harbord opened this discussion by stating 
that eight to ten years ago he made experiments 
to elucidate the effect of tungsten in steel, there 
being from .1 to 1.5 per cent. of tungsten in the 
specimens which he tested. This was Bessemer 
steel, and it was rolled into inch bars. He had 
not published his results as he considered they 
needed confirmation before they could be put 
forward, but he had satisfaction in now stating 
that in every respect they agreed with the details 
Mr. Hadfield had given. One per cent. of tung- 
sten had no appreciable effect on the tensile and 
bending properties of the alloy, but it prevented 
welding. By the addition of manganese, how- 
ever, welding properties could be obtained, and 
all bars with .5 to .7 per cent. of manganese 
welded well, while those low in manganese would 
not weld at all. The same effect was produced by 
sulphur, which influenced the welding properties 
very materially, especially when the manganese 
was low. 

Mr. Stead pointed out ‘the large field open to 
investigation in this matter of tungsten steels. 
Ile exhibited a bar of quick-cutting steel which 
had been placed in the furnace at one end only, 
and was thus heated just asa poker would be im 
the fire. The result of the varying temperature 
was that practically six different kinds of steel were 
produced ; in fact, there was almost a spectroscopic 
s'ructure, as was shown by the part that had been 

round and etched. This specimen he handed to Mr. 

adfield, and would ask him to explain the reason 
of such results. The circumstance showed how much 
there was to learn in this fie.d of research. Speak- 
ing of the new quick-cutting steel, Mr. Stead said 
engineers were passing through a revolutionary 
stage in the history of machining operations ; but 
the analyst had an exceedingly hard time of it. 
He was now expected to test for every element, 
and there were so many to consider that he was 
likely to miss one. It would tire the meeting to 
give a full list, but the analysts had been put on 
their metal, and would do their best to meet the 
oceasion. There were many marvellous results to 
be explained, and old ideas were becoming revolu- 
tionised. From the results he had obtained it 


would appear that to get the best results they had 
to begin by burning the steel, whilst high tempera- 





ture gave a fine grain, and the lower temperature a 
comparatively large grain. He hoped many students 
na take up the study of this subject, and he 
complimented the author on the work he had 
already done. He trusted Mr. Hadfield would 
collect together his various metallurgical papers, 
and publish them under one cover. 

Mr. Hadfield, in reply, said that the task Mr. 
Stead had set him was a very difficult one. He 
would ask what percentage of carbon was in the 
specimen ; Mr. Stead said it was .8 per cent. Mr. 
Hadfield, continuing, said no doubt that chemists 
now had harder work and more difficult tasks to 
perform, but he was glad to say they were well 
meeting the demand made on them. 

Mr. Carnegie pointed out that in the first paper 
read at the meeting there were the results of scien- 
tific study and research from all countries of the 
world. It was good to see all nations harmoniously 
combining to forward the stock of knowledge for 
the interest of mankind. 


Heat TREATMENT OF STEEL. 


A paper by Messrs. J. E. Stead and A. W. 
Richards, on ‘‘The Restoration of Dangerously 
Crystalline Steel by Heat Treatment,” was next 
read by Mr. Stead. This paper we print in full 
in our present issue. As the time for adjournment 
had arrived, there was no discussion on this paper 
on Tuesday, the President adjourning the meeting 
until the next day. 


EXxcuRSIONS AND CONVERSAZIONE. 


During the afternoon there were excursions to 
the Barrow Hematite Steel Company’s works, to the 
Askam blast-furnaces, and to the Hodbarrow mines 
and sea-wall. In the evening the Mayor of Barrow 
gave a reception at the Town Hall. This was a most 
successful function, and was numerously attended. 
The admirable arrangements made by the reception 
committee, through the courtesy of the Furness 
Railway Company, enabled members stopping 
outside Barrow to remain until a late hour. 


Sorsitic Steet Rats. 


On the second day of the meeting (Wednesday, 
September 2), on members assembling in the Town 
Hall, the President again occupied the chair. The 
first paper taken was a contribution on ‘‘ Sorbitic 
Steel Rails,” the authors being Mr. J. E. Stead and 
Mr. A. W. Richards. This paper we print in full 
in our present issue. It was followed by a discus- 
sion, in which Messrs. A. Richards, T. Westgarth, 
C. H. Ridsdale, E. F. Lange, R. Price-Williams, 
R. A. Hadfield, and Professor T. Turner took part. 

We shall give in our next issue a report of this 
discussion. 

Papers were also read on the ‘‘ Probability of 
Iron Ore in the Duddon Estuary,” by Mr. J. L. 
Shaw; and on ‘Coal as Fuel at Barrow-in-Fur- 
ness,” by Mr. W. F. Pettigrew. During the after- 
noon a visit was paid to the Naval Construction 
Works of Messrs. Vickers, Sons, and Maxim, where, 
in spite of the heavy rain, which lasted continuously 
throughout the day, and prevented any organised 
visit to the shipyard, members were able to appre- 
ciate the splendid equipment of these almost un- 
rivalled works. In the evening the local committee 
gave a reception at the Town Hall. 

We shall continue our report of the meeting 
next week. 








NOTES. 
Tue ZaMBEsI Power ScHEME. 

- Tae report of the African Concessions Syndicate, 
just published, constitutes one of the most interest- 
ing items in the week’s news. The company in 
question has been formed to exploit the possibili- 
ties of the Victoria Falls on the Zambesi. These 
falls are over 400 ft. high, and whilst the total 
amount of energy running to waste at Niagara is 
7,000,000 horse-power, the corresponding figure 
for the Victoria Falls in the wet season is 
35,000,000. The railway has now been completed 
to within 70 miles of the falls, and will reach 
them before the end of next March. It is believed 
that it will be practicable to carry the electric 
energy peelicrt 3 at the falls economically even 
as far as the Rand, and it is hoped to work 
by means of it a large proportion of the South 
African Railway mileage, as well as to supply 
the power needed to the gold mines. American 
estimates are that, with conditions similar to 
those in Rhodesia, it will be possible to convey 


the current 330 miles and deliver it there at a cost 
of 22 dols. per kilowatt per annum, the load being 


on for the whole 24 hours of the day. Within a 
radius of 300 miles of the falls are included the 
Wankie coal-fields, Bulawayo, the Gwelo, Sebakwe, 
Selukwe, Lomagunda, and Hartley gold fields, the 
Northern copper fields, and about 900 miles of 
railway line; whilst a transmission of 600 miles 
would take in the whole of the South African gold 
fields. The site of the falls is said to be healthy 
throughout the year, and the whole region is thought 
to be more richly endowed with mineral wealth, 
including copper, gold, iron, and coal, than any 
similar area on the surface of the globe. At present 
only preliminary survey work is in progress, but it 
is expected to complete this very shortly, and work 
will then be begun with the building of a hydro- 
electric generating station, much on the lines of 
that at Niagara. 


NorwWEGIan SHIPPING. 

The Norwegian merchant marine has shown a 
remarkable development during the last fifty: years, 
more especially since 1879, but it has not kept pace 
with the times as regards style of building. Whilst 
all the competing nations have almost entirely 
gone in for steamers, the Norwegian merchant 
marine, with its aggregate burthen of 2,800,000 
tons, still comprises sailing. vessels with an 
aggregate of 800,000 tons. In spite of this, it 
carried gross freights amounting to 600,000,000 kr. 
during the years 1895-1900; but its position is 
now threatened. The opening of the Suez Canal 
was the first great event of an epoch remark- 
able for the marvellous development of the 
means of transport, both at sea and on land. The 
world’s merchant marine has been trebled ; but 
half the sailing vessels have disappeared, whilst the 
tonnage of the steamers is now seven times what it 
was then. The size of steamers is ever on the 
increase. The Suez Canal will soon again have 
to be deepened, and all important harbours are 
being extended. The large steamer companies, 
with their fixed routes, more and more monopolise 
the trade, and the ‘‘tramps” have to be satisfied 
with odd jobs. The Norwegian merchant marine 
now principally consists of such ‘‘ tramps,” which 
find it more and more difficult to compete against 
the large steamers of the regular lines. An up-to- 
date large shipping concern should have at least 
40,000 to 50,000 tons of steamers, representing a 
capital of, say, 500,000). Of such concerns Norway 
has but one, the Vilhelmsen at Ténsberg, which 
owns 22 steamers, with an aggregate burthen 
of 60,000 tons. Both Italy, Russia, and Denmark, 
whose merchant navies are much smaller than the 
Norwegian, have several large shipping concerns. 
These secure the bulk of the trade. They make 
mutual agreements about rates, and force the small 
ones to the wall. In Norway the: possibilities of 
amalgamation of many small companies are under 
contemplation ; and it is proposed that twenty-six 
Norwegian shipping concerns of more than 10,000 
tons should amalgamate into one combine, which 
would then be the largest but two in the world, 
Altogether, the question of improving the con- 
ditions under which the Norwegian merchant navy 
is working is very much to the fore at present. 


THE SroracGe or CoAL. 


It will be remembered that the Admiralty are 
now engaged in experiments with a view to dis- 
covering if the great deterioration in quality, 
hitherto inseparable from the storage of coal for 
any length of time, cannot be retarded by keeping 
the coal submerged. An interesting light is thrown 
on the question by Mr. J. Macaulay, the general 
manager of the Alexandra Docks and Railway, 
Newport, in a letter recently published in the 
Times. A considerable amount of coal has been 
recovered from the bottom of the Alexandra Docks, 
some of which was known to have been under 
water for at least ten years, and the rest three 
years. Other coal was also obtained which had been 
dredged from the mouth of the River Usk, having 
drifted from wrecks in the Bristol Channel, and 
most of this was probably much more than ten years 
old. It was picked up in the shape of rounded 
boulders, some of which were covered with bar- 
nacles. The coals thus obtained were then tried 
on locomotives on the Alexandra Dock railways, 
in competition with the best Monmouthshire coal 
obtainable, the conditions being made as fair for 
the comparison as possible. The result was that 





the first place was taken by the river coal, the 
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second by coal from the docks 10 years submerged, 
while the fresh mine coal came only third, beating 
the coal three years submerged by about 1.6 per 
cent. Mr. Macaulay states that coal stored in 
free air for any time generally loses 10 per cent. 
of its steam-raising power, most of the loss oc- 
curring within the first twelve months. He 
sums up his experiences in the following conclu- 
sions :—1. That steam coal loses very little of its 
power by submersion under water for the length of 
time it would be reasonably kept in naval store. 
2. That as it is so important to naval vessels to 
gain the benefit of their full working power, and 
so much of this is due directly to the coal, the 
subaqueous storage of coal at naval bases is advis- 
able, in place of the present method of storing with 
access of air, by which so high a percentage of 
working power is lost. 3. That storage is a con- 
crete reservoir holding say, 250,000 tons, would 
offer the following advantages :—(a) Cheapness ; 
(b) the coal could be easily got at when needed, as 
ail that was necessary would be to pump the sea 
water out of the reservoir. “It would also be taken 
out quickly and economically by means of grabs ; 
and (¢) the reservoir, being. sunken, would be less 
liable to injury from hostile attack. 


THe New TursinE CHANNEL STEAMER 
** BRIGHTON.” 


On Tuesday last the new turbine steamship 
Brighton made an unofficial trial trip from Newhaven 
to the Isle of Wight and back to Brighton, carrying 
a large party of guests from both sides of the 
Channel. Noattempt was made to push the machi- 
nery, but the speed was maintained throughout at 
about 20 knots. The Brighton has been built by 
Messrs. William Denny and Brothers, of Dum- 
barton, and is fitted up in the style which has made 
the products of this firm so popular in cross-Channel 
traftic. The passenger accommodation is, we 
imagine, the best ever fitted on a vessel of the 
size. In many respects the Brighton resembles 
an ocean liner in miniature, there being smoking and 
drawing-rooms, in addition to the dining-saloon, 
and there are also a_ series of beautifully 
fitted state- rooms in the deck-house. The 
hull measures 282 ft. by 34 ft. by 15 ft. 2$.in., 
and the gross tonnage is 1130. She is thus slightly 
larger than the Arundel, hitherto the crack’ boat 
in this service, which is 277 ft. long and is of 1060 
tons gross register. 
dation for about 900 passengers, and the Brighton 
will carry 100 more. The principal interest in the 
new boat, however, naturally attaches to her en- 
gines, which have been fitted by the Parsons Steam 
Turbine Company, Limited, of Wallsend, and are 
rated at about 7000 horse-power. There is one 
high-pressure and two low-pressure turbines, each 
driving a separate shaft. The centre shaft—that 
belonging to the high-pressure turbine—-is designed 
torun at 700 revolutions per minute, and the others 
at 500. The whole of the lubrication is automatic, 
oil under a pressure of about 6 Ib. per square inch 
being supplied, even to the tunnel shafting: A 
water service is also laid on to the bearings in the 
tunnel shaft. At its forward end each turbine 
is fitted with a centrifugal governor, which is 
said to eftectually prevent racing in a seaway. The 
engine-room is remarkably small for the power 
of the engines ; but, apart from the auxiliaries, there 
is nothing whatever to be seen in it, save the tur- 
bine casings, shafting, and the piping. A notice- 
able feature is the enormous size of the exhaust to 
the condensers, which is rendered necessary by the 
thorough expansion of the steam within the tur- 
bines themselves, the total range of expansion 
being 125-fold. There are two surface condensers, 
placed between the low-pressure turbines and the 
side plating of the vessel. The cooling water is 
circulated by centrifugals driven by small compound 
inverted engines, which also drive the air-pumps. 
These engines are open-fronted, and are respon- 
sible for the whole of such oil and dirt as exists 
in the engine-room, since the main engines contri- 
bute nothing. The boilers are fed by Weir’s feed- 
pumps. Though more powerful than the engines 
fitted in the Arundel, the adoption of the turbines 
has rendered it possible to reduce the engine-room 
staff by two, and there is also a very large saving in 
oil, On the Queen, which is a more powerful boat, 
the advantage of the turbines in this regard has 
been even greater, since the chairman of the South- 
Eastern Railway Company has stated that although 
nine minutes quicker than their Victoria and their 
Empress, the Queen only burnt the same amount 


The latter boat has accommo- | P® 





of coal, and had four men fewer in the engine-room, 
whilst the consumption of oil was infinitesimal. As 
in the Queén, reversing turbines are fitted to the 
outside shafts of the Brighton only. These are 
capable of moving her astern at a speed of 
about 12 knots. Steam is supplied from four 
single-ended boilers built by Sones. Denny 
and Co., and designed for a working pres- 
sure of 150 lb. per square inch. In concluding 
this notice we would wish to pay a tribute to the 
enterprise of the Brighton and South Coast Rail- 
way Company in ordering this new boat. Southern 
railways are often compared, to their disadvantage, 
with those running north of the Thames, but in 
this matter of turbine steam-ships they have cer- 
tainly set the fashion, which their Northern rivals 
are only now about to imitate. 








SORBITIC STEEL RAILS.* 


By J. E. Sreap, F.R.S. (Member of Council), and 
Artruur W. Ricuarps (Middlesbrough). 

In every branch of human life and in all sciences it has 
been the habit to give names to properties, substances, 
effects and things, providing they have some distinct 
character uliarly their own. Such a course is most 
commendable, otherwise it would be necessary invariably 
to employ long and descriptive sentences when either 
writing or speaking about them. 

In the nomenclature of chemists and physicists, names 
conveying some idea of the character or composition of 
the substance are usually chosen. Thus we have the 
name ‘‘ Chlorine,” given toa greenish gas; ‘* Bromine,” 
to an evil-smelling liquid ; ‘‘ Hydrogen,” because water is 
produced on burning it; and ‘‘ Radium,” because of its 
peculiar radiations. 

In mineralogy it is a common practice to give terms 
containing the name of the discoverer, or place where it 
was discovered, or that of someone whom the dis- 
coverer wished to honour, to the termination of which 
the letters ‘‘-ite” are added. Thus we have Cliftenite, 
Labradorite, &c. Occasionally a mineral has been de- 
scribed by a term which contains some clue to the char- 
acter of the first specimen discovered, but there are cases 
known in which such terms were not applicable to the 
same mineral, or to varieties of it discovered later. There- 
fore they are distinctly misleading. Where a mineral or 
substance has a definite snd constant composition and 
character which can be expressed by some existing term, 
it is certainly desirable to use the old rather than to coin 
a new one. There are, however, living to-day some 
prominent mineralogists who consider it age and 
safer not to give descriptive terms, and prefer arbitrary 
names. 

In mineralogy, as in chemistry and other sciences, the 
rson who makes a discovery is without exception 
allowed the right to give the name to the thing discovered ; 
and it is rare that this right has been disputed. 

With regard to sorbite, exception has been taken by 
some that it has not a sufficiently distinctive character to 
justify recognition of its individuality. It is pleaded that 
it is a transition condition of the carbide, intermediate 
between the state in which it exists in hardened and 
annealed steels. Asa matter of fact, there is an agree- 
ment as to the deseription, but opinions differ as to its 
distinctive character. It was Osmond who first used the 
term, and his remarks, introduced below, show the ground 
on which he justified his conclusions :— 

‘* From a physico-chemical point of view, there is not a 
great difference between pearlite and sorbite. Butsorbite 
may be obtained side by side with — by hastenin, 
the cooling without quenching, or by quenching a stee 
just at the end of the critical interval, or again, by reheat- 
ing a quenched steel to about the same critical interval, 
For all these reasons, sorbite may be considered as pearlite 
which has not been able to separate into ferrite and 
cementite by reason of lack of time, or from some other 
cause; and it seems to be true that it ought to contain a 
little more ‘hardening’ carbon than free pearlite. 

‘“‘Tt has been said that sorbite is an unimportant con- 
stituent, and several authors have not distinguished it 
from pearlite. I think this is wrong, and for this reason : 
that in the first edition of this work I did not give with 
sufficient clearness ideas which were perhaps slightly 
confused. But if we remember that sorbite, although it 
can only remain present in annealed steels up to a certain 

int, is essentially characteristic of os ? quench- 
ings, and that this procedure considerably improves the 
mechanical properties of the steel, it would undoubted] 
appear as legitimate and as necessary to distinguis 
tine from pearlite, as it is to distinguish steels cooled 
naturally in air from steels which have been submitted to 
‘negative’ quenching, such as oil-hardening, double- 
quenching, or tempering above blue heat. . In my opinion 
it is very probable that the present methods in the manu- 
facture of rails, &c., will eventually appear primitive, and 
I hope that the greater quantity of pearlite in our steel 
will be replaced in future practice by sorbite. te 

‘From the point of view of micrography, sorbite is 
characterised by the absence of stris, and by the property 
of colouring rapidly by polish attack, or by tincture of 
iodine, even when the latter is diluted with its own volume 
of alcohol.” aa : a 

Now this particular condition, or variable condition 





* Paper read before the Iron and Steel Institute, Sep- 
tember 1, 1903. 

+See ‘‘Metallography,” by F. Osmond, London: 
C. Griffin and Son, Limited, 


of the carbides in iron and steel, had never previously had 
a term given it, although it has nevertheless marked pro- 
perties and distinct microscopic: features, and can be 
readily detected in steel containing it. So distinctive are 
the properties which it confers on steel, that for years it 
has been the practicé of steel manufacturers, at consider- 
able expense, to oil-quench heated steel in order to obtain 
increased toughness and strength, and for wire manufac- 
turers to patent their wire rods to arrive at a similar re- 
sult. It is the sorbite produced which confers greater 
tenacity and toughness to the steels. , 

Again, the marked difference in the behaviour to etch- 
ing fluids on annealed and negatively-quenched and tem- 
pered steels is another justification for giving a distinctive 
term. ° ‘ 
On the table before you are small pieces of steel which: 
have been heated at one end only to a bright red-heat, 
and were then removed from the fire and allowed to cool 
in the air; the portion heated above the critical point 
Ac 1 has been etched with picric acid. Note the remark- 
able difference. The heated ends are dark brown, the 
cold ends are nearly white, and the border between the 
white and dark portions is most distinct. Although high 
carbon steels, the dark parts can be readily cut, but they 
are much tougher and stronger than the white parts. 
The dark parts contain the substance called sorbite in 
large quantities; the white portions are almost pure 
pearlite, with only traces of sorbite. 

High-power magziifications also show an equally marked 
difference. Although there are distinct traces of in- 
cipiently separated carbide, between these microscopic 
— is a dark amorphous ground mass, quite different 

rom the ground mass of the pearlite in the white portions. 
This dark ground mass is no doubt unsegregated pearlite. 
or what may be described as carbide of iron and iron in a 
nascent state of separation. 

Finally, we welcome the compliment given to one of 
our greatest scientists by Mr. Osmond, for associating the 
name of Dr. Sorby, of Sheffield, the pioneer of micro- 
metallographers, with one, if not the most important, 
constituent of steel—one which will play a very important 
part in the future development of our great industry. 


DESCRIPTION OF EXPERIMENTS IN MAKING SoRBITIC 
RaILs. 


On most carefully studying the effect of oil-quenching 
on steel, we found, as was naturally expected, that the 
proportion of sorbite is great or small according to the 
size of the mass quenched. The central portions of large 
masses after treating contain much less sorbite than the 
exterior portions. 

Tf, on the other hand, the section of the steel quenched 
is very light, one may readily have, in addition to sorbite, 
some of the more brittle constituents of steel. 

Similarly, when steel is air-hardened, it may contain 
practically no sorbite if the massis great, and much of it 
if the section is slight. For instance, a wire rod }in. in 
diameter and a fine wire made from the same. steel con- 
taining 0.70 per cent. carbon, when cooled in air from the 
same initial temperature, say 850 deg. Cent., become, the 
first sorbitic and tough, whilst the second will be in an 
intensely hard or brittle condition. 

Steel wire rods after passing through the patenting 
process, which consists in heating to a temperature at 
which the steel “scales,” and then cooling more or less’ 
rapidly through the critical points, contain large quan- 
tities of sorbite, readily detected by the microscope after 
etching, or by the comparatively dark colour the whole 
surface assumes, when etched side by side with the rod- 
before patenting. 

The property of enabling the patented rod to be drawn’ 
to a much greater fineness than is possible in the un- 
patented material is undoubtedly the effect of the sorbite 
present. 

We naturally concluded that if sorbite is responsible 
for the excellent qualities of oil-quenched steel and nega- 
tively-quenched steel wire rods, there is no reason why it 
should not be produced in steel rails, tyres, &c., without 
great expense. 

With this object in view, we first experimented on 5-ft. 
lengths instead of complete rails ; but instead of allowing 
them to cool, we plunged them at once into cold or warm 
water, and afterwards reheated till they were a barely 
visible red—that is, to a temperature of about 500 deg - 
Cent.—after which treatment they were most thoroughly 
tes’ The results are as follows :— 


Series “oe Pes pitt la “ce Daag oe is yy and “ -_* 
Manufacture. 


Series ‘‘ A.”—Manufactured from hematite iron on 
the basic open-hearth. 
‘*B.”—-Basic Bessemer steel. 








” “p."— ” ” 
” “E"— ” ” 
Section. 
Series ‘‘ A.”—60 Ib. per yard flat bottom rail. 
“ 
” -” —60 ” ’ 
«© O,”_85.5 Ib. ‘per yard bull-head rail. 
ea “D.”—60 lb. per yard flat-bottom rail. 
” “K.”—60 ” ” ” 
Analysis. 
ane | “A.” | “BR” | “oO,” “Dp,” “KK” 
Carbon 0.29 |.031 | 040 | 045 | 0.48 
Manganese .. «| O72 072 073 | 0.57 | 0,82 
Silicon | 0.02 0.03 0.03 | 0.64 | 0.06 





| 

Treatment of the Rails of each Series after Cutting at 
the Hot Sar. 

A1.—Normal ; allowed to cool down in air. 





A2,—Quenched in hot water; reheated to 550 deg, 
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Cent. (16 minutes), and allowed to cool down in 


air. 
- A3.—Quenched in hot water; reheated to 500 deg. 
Cent. (12 minutes), and allowed to cool down in 
air. 
_B1.—Normal ; allowed to cool down in air. 
13 2.—Quenched in boiling water ; reheated to 650 deg. 
Cent. (30 minutes), and allowed to cool down 


in air. 

. ©1,—Normal ; allowed to cool down in air. 
C2 —Quenched in hot water; reheated to 550 deg. 
Cent. (40 minutes), and allowed to cool down in 


air. 

D i.—Normal ; allowed to cool down in air. 

D 2.—Quenched in cold water; reheated to 550 deg. 
Cent. (50 minutes), and allowed to cool down in 


air. 
D3.—Quenched in warm water; reheated to 500 deg. 
Cent. (30 minutes), and allowed to cool down 


in air. 
D4.—Quenched in hot water; reheated to 450 deg. 
Cent. (30 minutes), and allowed to cool down 


in air. 

E1.—Normal; allowed to cool down in air. 

¥2.—Quenched in hot water; reheated to 550 deg. 
Cent. (40 minutes), and allowed to cool down 


in air. 
E3.—Quenched in hot water; reheated to 500 deg. 
Cent. (25 minutes), and allowed to cool down in 


air. 
_E 4.—-Quenched in boiling water ; reheated to 450 deg. 
Cent. (40 minutes), and allowed to cool down in 











alr. 
Mechanical Tests. 
! ! 
— Impact Test* Tensile Test. | a 
Prk ect at 8 
| | a» | iss 
ev? ist ss OG .ies |E& 2 
6 | om jo& £8 gecios 26 a 
5 - rq “ . wes Sa 6/85 
. Treatment. ue One we Bea £3 : gE 3/23 
2 , GE OVE ZS .SPelens Steps 
& SElissea SOr—segiog™ Sa 2i gk 
3 Se Shed ted =e eel = Dah |i 
deg. C.) in. | in. | 
A1 Normal . 31) 77, 21.80 85.90 | 21.00 45.80 | 107 
A2 Reheated, 5! | 68 23.25 39.20 | 23.00 56.20 | 126 
A3 9 6.0; 2 5} =, 24.50 46.00 | 16.00 48.20 | 136 
B 1 Normal ai 7% ., 25.20 35.60 | 20.00 36.00 | 116 
{ B 2 Reheated, 650 3,% | 6f4 | 29.20 39.20 16.00 | 40.10 | 125 
C 1'Normal = al 3 26.60 41.10/ 18.00 | 35.50 | 147 
{G3 Reheated, 550; 1f4 3,45 27.10 46.70/ 16.00 36.00} 164 
DiNormal’ | 3° | 7% | 28:68 | 48.50 | 16.00 32.80 | 144 
D2\Reheated, 550) 2}3 5 20.65 62.80 | 13.00 3040 | 175 
D3 ” 500; 2}4 Hy 22.90 52.00 | 13.00 24.70 | 165 
D4 “ 450) 2y, | 444 | 22.20 54.90 12.00 28.10] 211 
(a: Normal ..| By_ | Gy | 23.10 45.20 13.00 22.10! 169 
E2Reheated, 550, 2}4 57, | $1.90 51.10/ 15.00 40.20 | 177 
E3 ee 500, 2y%, 4}} 34.90 68.90| 11.00 23.90! 197 
led | 23 | 43 | 32.00 oe 7.00 10.76 | 222 
i 





* Weight of ball = 2240 lb. Distance of drop=10 ft. Sup- 
ports apart = 3.5 ft. Length tested = 5 ft. 

+ Diameter of ball = 10 millimetres. Load applied = 5000 kilo- 
grammes. 

In testing by Brinell’s method a number of impressions 
were made on each rail, and the results obtained were 
averaged, giving the hardness numbers stated in the table. 

These results were so satisfactory that we proceeded 
with further trials, with the object of avoiding the re- 


heating. . 
Asin the eryces experiments, we used 5 ft. lengths 
of hot rails, but this time we plunged them into cold 


water till they were nearly black ; they were then removed 
end allowed to cool in air. During cooling, the heat still 
in the interior of the rails in passing outwards tempered 
the chilled portion, and left the external parts in the 
sorbitic condition. 

We made many experiments, varying the conditions 
for each. In some cases we simply sprayed the heads; 
in others, we plunged the whole 5-ft. lengths of rail into 
water till the temperature was reduced to just visible 
redness, and in each case they were then allowed to 
temper themselves by cooling in the air. Experiments 
were also made to determine the effect of placing the 
heads to various distances under water. 

We had often previously seen attempts made to im- 
prove the properties of rails by spraying them, but in no 
case was the water used in sufficient quantity to produce 
a material quantity of sorbite, and it invariably produced 
only carbide and ferrite areas, which were left occupy- 
ing the same relative volume as in the same rails cooled 
naturally. There was, however, a distinct improvement 
in the strength, owing to a small quantity of sorbite 
present. 

Our work has shown that a maximum quantity of 
sorbite can only be obtained by rapid-cooling to below the 
critical points, followed by tempering by external or the 
internal heat of the partially-chilled steel. 

Photographs are exhibited which indicate most clearly 
the difference between sorbitic and ordinary steel. 

All the sections were polished and strongly etched in 
20 per cent. nitric acid in water for the same length of 
time, so that the results are strictly comparative. 


“F” and “G” Series.—North-Eastern 90 lb. B.H. Rails. 


Analyses. 
“ FF.” ia G. ” 
Carbon ihe 0.49 0.45 
Manganese ... 0.69 0.79 
Silicon ‘ ss 0.02 0.02 
Treatment, 


F1.—Normal ; allowed to cool down in air. 

F2.—The upper half of rail-head quenched in cold 
water to blackness, then allowed to cool down 
in air. 





F3.—The whole rail-head quenched in cold water to 
dull red, then allowed to cool down in air. 

G1.—Normal ; allowed to cool down in air, 

G2.—The upper half of rail-head quenched in cold water 
to blackness, then allowed to cool down in air. 

G3.—The whole rail-head quenched in water until very 
dull red, then allowed to cool down in air. 


Impact Test. 


Weight of ball 4 2240 Ib. 
Distance of drop ... - ft. 
Supports apart... Bic. 
Length of rail tested 55 
Deflection after Deflection after 
Series No. First Blow. Second Blow. 
In. In. 

Fl HE yk 

F2 i} , 

F3 1 3} 

Gl 2 

G2 ptt 33 

G3 14 3ta 


Tensile Test. 


The test-piece of each treated rail was taken from the 
upper part of the rail head. 








| Elonga- bi niractio Hardness 
Series | Yield | Ultimate tion Per “Oh Avo, Number. 
No. Point. | Stress. | Cent. in ae Cent, Brinell’s 
n = Method. 
tons per | tons per 
sq. in. 8q. in. 
Fl 23.50 | 87.20 19.00 28.80 158 
F2 31.10 | 44.40 16.00 35.00 162 
F3 33.30 45.20 10.00 30.50 187 
Gl 22.50 36.50 22.00 28.00 145 
G2 30.70 47.50 16.00 35.80 193 
G3 $2.00 49.00 13.50 | 30.00 204 
| ! 


Series ‘‘ H.”—60 lb. Flange Rails. 

‘*N” is the normal rail. 

“S$” was sprayed with water imperfectly. The darkened 
parts, representing the sorbitic regions, indicate where the 
most water was applied. 

‘**H.S.”—Only the head was plunged into water, till it 
was cooled to a barely visible redness. 

‘““W.W.” was plunged into water completely, to barely 
visible redness. 

In each case after the water treatment, the rails were 
allowed to cool out on the rail bank to temper themselves. 

These experiments were made on Finland State rails 
for the engineer of the Finland State Railways. 

The dark appearance of the sorbitic portions are in 
marked contrast to the greyish-white colour of the normal 


steel, 
Analysis. 
Per Cent. 
Carbon .. °0.38 
Manganese 0.83 
Silicon 0.025 


Mechanical Tests. 
The test-pieces were taken from the centre of the rail- 
heads, and do not, therefore, represent the properties of 
the upper layers of the rails where there was most sorbite_ 











yy Tensile Test. 
Series | i Iti 
No. | Deflec Yield | Ultimate | Elonga- | Contrac- 
| tion after | Point. Stress. | §; testa 
| First Tons per Tons per Cont wn A stem gee 
Blow. Square | Square ran = Cer * 
Inches, Inch. Inch. se | — 
9 BY Not taken 43.60 | 17.00 | 32.60 
8. | 2 °° | 44.20 { 16.00 | - 81.50 
I. W. 2yh ” 46.40 | 16.00 31.30 
W.W. 1y; 9 50.70 11.50 28.00 


ex, | 





* Weight of ball = 22401b. Distance of drop = 10ft. Supports 
apart = 35 ft. Length tested = 5 ft. 


_The micro-structure of the sorbitic and pearlitic por- 
tions show a marked difference. The pearlitic or normal 
portion is that of a heterogeneous mixture of ferrite and 
sorbitic pearlite, whereas the sorbitic portion is almost 
perfectly homogeneous. 

When the metal was suddenly cooled the carbon or 
carbides were diffused in solid solution, did not segregate 
into the normal carbide areas, and were retained in solid 
solution ; but on tempering, owing to the rigidity of the 
mass at comparatively low temperatures, although the 
carbides must necessarily fall out of solid solution more 
or less completely, they remain in what we have previously 
compared to a nascent state of separation. 

The result is that the carbides and iron are left in a 
most intimate state of admixture, and the structure of 
the steel is very homogeneous. 


RELATIVE WEAR. 


In order to ascertain the relative wearing property of 
pearlite and sorbite steels, we would have been glad if we 
could have presented actual results of wear on a permanent 
railway track over a period of several years. As this was, 
however, impossible, we endeavoured to get some indica- 
tions by other means. The method we finally adopted 
was that of grinding on a freestone grindstone, using 
equal surfac> pressure and distance travelled. In apply- 
ing this test, we cut out pieces from the heads of both 
the rails, 4 in. in thickness and 1 in. square. These were 
carefully weighed, and were pressed on the surface of the 
revolving grindstone by a weight of 72 1b. until they had 


travelled a distance of 20,000 ft. They were then removed | 





and weighed. The tests were repeatedly made on the 
same pieces. The results are as follows :— 


Average. 
Pearlite rails” ... ... 0.100 
Sorbite ,, se : 0.33 


' The results are decidedly in favour of the sorbite rails. 
Whether or not they will be borne out in practice remains 
to be seen. It seems most reasonable to believe that such 
homogeneous material as the sorbite steel, much tougher 
than the same steel in the pearlite condition, will certainly 
last much longer on the permanent way. 


SumMaky. 

The chief point of interest in our work is the simple 
method employed for producing sorbite in steel. ‘The 
usual custom has been to reheat and oil-harden, or to 
quench completely in water and reheat to dull redness. 
In our method we avoid reheating, and quench the heads 
of the rails, as soon as they are sawn to length, to a point 
under Ar 1, and allow the residual heat in the rails to do 
the tempering.’ The results of the later experiments show 
clearly enough that by partially oe the heads and 
allowing the rails to temper themselves, although the elon. 
gation is decreased, the contraction of area remains prac- 
tically the same, 

The normal rail in “‘ F ” series of 37 tons capacity when 
made sorbitic is increased in strength to 45 tons without 
diminution of the contraction of area. 

In ‘*G” series, the normal rail with 364 tons capacity is 
increased to 42 tons, with a slight increase in the contrac- 
tion of area. 

In the last series (Series ‘‘ H”), the tenacity is increased 
from 43 to 50 tons, with a slight diminution in the contrac- 
tion of area. FAS 

Pieces of the rail cut from the area of maximum sorbite, 
on being tested by repeated reversals of strain, show 
greater toughness and endurance than the normal material. 

The wear is very greatly in favour of the sorbitic ma- 
terial, as would naturally be expected; and we are san- 
guine enough to believe that b never | treating the 
rails in the simple manner pwede: Be their li in- 
creased from 25 to 50 per cent. 

The < peen results obtained by Mr. Brinell on quench- 
ing steel from about 850 deg. Cent. and reheating to 550 
deg. Cent., and the results quoted-by Mr. H. Le Chate- 
lier, and the evidence given by Mr. Osmond, together 
with what has been advanced in this paper, all point in 
one direction, and should leave every iron and steel metal- 
lurgist to aim at replacing pearlite by sorbite in all struc- 
tural steels which have tobe subjected to friction, percus- 
sion, or vibration when in use. : 

yiocy t we may point out that although it is quite easy 
to treat hot rails in short pieces, we have not yet com- 
weap succeeded in treating 30-ft. — satisfactorily. 

ur work is, however, far from complete, but we hope 
that before long we shall be able to report a complete 
success. 

Our sincerest thanks are accorded to Mr. David Evans, 
Mr. E. H. Cook, Mr. R. C. V. Whitfield, and our 
assistants. 


LAUNCHES AND TRIAL TRIPS. 

On Friday, the 21st ult., the s.s. Good Hope had a 
satisfactory trial trip; her mean speed being 9.85 knots. 
She is a turret deck steamer, built by Messrs. W. Dox- 
ford and Sons, Sunderland, for Messrs. G. T. Symons 
and Co., of London, and she is specially arran for 
carrying cattle on deck. She carries 6150 tons deadweight 
on 21 ft. draught. 


There was launched on Thursday, the 27th ult., from 
the Ayr —_ of the Ailsa Shipbuilding Company, 
Limited, the steamer Elidir, built to the order of Mr. 
Ernest Neele of Port Dinorwic. The vessel is similar to the 
Enid, built a short time ago for the same owner, Mr. G 
W. Duff Assheton Smith, but is considerably larger. The 
Elidir will have triple-expansion engines by Messrs. Ross 
and Duncan, Govan. 


fe will 














On Monday, the 31st ult., the steel screw steamer Kil- 
syth was taken for her trial trip. The dimensions of the 
vessel are 316 ft. by 44 ft. by 22 ft. 6in. moulded. The 
machinery has been constructed by the North-Eastern 
Marine Engineering Company, Limited, Wallsend-on- 
Tyne, the cylinders being 22 in., 36 in., and 58 in. in 
diameter by 39 in. stroke, with two large steel boilers 
working at 160 lb. pressure. The 5s) attained was 
over 12 knots on the measured milé at Whitley. 








ScarsporoucH.—At the annual meeting of the Scar- 
borough Harbour Commissioners on Friday last, Mr. B. 
Fowler presiding, it was stated that the trade of the port 
had been maintained during the vere year. The Pier and 
Harbour Committee reported having approached. the 
borough member (Mr. J. Compton Rickett) and discussed 
the fishing trade with him. sexe” wrod a committee 
was formed to approach the North-Eastern Railway Com- 
pany and discuss with the directors the. advisability of 
the company acquiring the harbour and enlarging it :by 
throwing out another pier eastwards from the base of the 
present east pier, thus forming a deeper harbour to accom- 
modate large vessels, both fishing and cargo, at all states of 
the tide, and of connecting the railway with the harbour. 
The borough member arranged an interview with Mr. Gibb, 
the general manager of the North-Eastern Railway, and 
Mr. Gibb consented to advise the directors to receive a de- 
putation on the subject, providing the deputation is pre- 
pared with some plan or scheme. The committee is en- 
gaged in preparing for the interview. The report was 
adopted. It was agreed to proceed with an extension of 


the west pier at an estimated cost of 35007. Fora start 
the pier will he extended about 230 ft, 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JUNE. 
i: 


JULY. 





Aveust. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1l. in all 


other cases. The price of quicksilver is per bottle, 


the contents of which vary in weight from 


70 1b. to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


Tin plates are per box of 1.C. cokes. 








“AMERICAN AND BRITISH WORKMEN.” 
To THE EpiTor oF ENGINEERING. 

S1r,—I quite agree with your correspondent, ‘‘ Frederic 
Bolton,” that to any one who has had an opportunity 
of seeing something of both sides of the question, com- 
munications such as the above are amusing, and not a 
little exasperating too. 

Twelve months ago, being anxious to know the truth, 
I went to the States to see for myself. Accompanied 
by a friend, the pres of a well-known engineering 
works on this side, and therefore a specially competent 
observer, I travelled 3000 miles over there, visiting a 
large number of engineering works and manufactories. 

At the very first works we visited, the proprietor apolo- 
gised for. not taking us home to lunch, because his house 
was in an-uproar. .. The painters, he explained, had been 
called away on strike by their central executive, owing 
to Ppa oye u with which he had no concern, and he 
had no idea when they would resume operations.- We, of 
course, sympathised with him, and said that such things 
were not altogether unknown in England. 





_ Almost the next day, visiting a well-known and exten- 
 Slve manufactory of: small tools and machines,when in 


the foundry, we noticed the absence of moulding machines. 
On asking about them, we were taken to another part of 
the building, and there shown a single moulding machine. 
Our guide informed us that they were afraid to place the 
moulding machine in the main foundry, as the moulders 
would go out on strike. They had therefore made a start 
by picking up a man off the street and teaching him to 
work the machine. After all we had heard of the way 
the American workmen welcomed labour-saving im- 
provements and machines, we were astounded by this 
experience ; but incredible as it may seem to people who 
have just stayed at home and read the papers, I am 
simply stating a fact ; but everywhere we went we heard 
of labour troubles. t f 

Of course, we saw moulding machines in use in other 
works; in fact, the only instance we noticed of the 
‘“‘hustling” we had heard so much about, was on the 
part of a set of foreign-looking men working moulding 
machines. These men certainly ap to be tearing 
their hearts out, but generally the stroke seemed very 
much such.as we were accustomed to in England. In 
several works we observed numbers of the much-vaunt 
keen American workmen visibly ceasing work and makin 
preparations for leaving five minutes or more before bell- 


| ideal of engineering practice we had not 


ringing. We also saw men running from their work at 
the first stroke of the bell in the same undignified fashion 
which too often obtains in English works. " 
Amongst other places, we visited an engineering works 
which we had heard a lot about, and which is much the 
ms oe in the world in its particular line, and were not a 
little disgusted with what we saw. Such a low-down 
reviously con- 


ceived of or encountered in benighted England. The 


| castings and workmanship were rough, cok grog? so, and 
, too, the poor 


the method most antiquated. We piti 

slaves of workmen, condemned to work very long hours in 
workshops which were filthy, the walls and ceilings 
grimed to an absolute blackness, the atmosphere intoler- 
able, and so dark, too, that we had to wait until our 2 
were accustomed to the light, or theZabsence of it, before 
we could see anything. It was a public holiday, Bank 
Holiday we should call it, but work was p ing as 
usual throughout this establishment. We expressed our 
surprise to the manager that he could get the men to come 
to work on 3uch a day, but he averred that they knew 
better than to stop away when they were ordered to come. 
We were forcibly reminded of Siberia and Russian serfs. 
We came out of this place filled with disgust ; we had ex- 
pected so much, and were so wofully disappointed, and 
yet since my return, as before my visit, I have seen these 
same works lauded to the skies in the English Press more 
than once. 

The opinion we formed was that the chief cause of the 
American success was not the American workman, or 
workshop practice, but the immense home market, which 
they took care to keep for themselves by a rigid system of 
protection. 

Another factor is the greater boldness and enterprise 
of the American manufacturers ; but then this largely pro- 
ceeds from the previous cause. If the English manufac- 
facturers knew that the home market, to say nothing of 
the trade of the Empire, was secured to them by protec- 
tective tariffs, no doubt they would launch out in the same 
way as the Americans are doing. 

third factor is the immense confidence the American 
people, Press included, have in themselves and their 
superiority, while, on the other hand, the English Press, 
both general and technical, with afew exceptions, seems 
never tired of belittling the English workmen and manu- 
facturers and puffing the American. 
I remain yours truly, 








**ECONOMY OF FUEL.” 
To tHE EprTor oF ENGINEERING. 

Srr,—Mr. McLaren’s illustration of his' method of ob- 
taining the average cost per unit of electricity is decidedly 
useful, and I thank him for it. 

If Mr. McLaren goes to market and buys 100 pigs at 
1/., 10 at 2/., and 10 at 3/., then, of course, the average 
price he has paid for his pigs is 25s., and about that there 
is no possible dispute. But while a knowledge of this 
figure may, — be of service to himself, it is abso- 
lutely valueless to anyone else. On the other hand, 
causing that pigs at 3/., 2/., and 1/. are respectively 
three different breeds, or are ‘‘ prime,” “* fair,” and ‘‘in- 
ferior” specimens, then I maintain that on the data avail- 
able 2/. is the safest figure to take as the average price of 
pigs, if one wishes to compare the pig market at Leeds 
with that, say, of Dublin. To take Mr. McLaren’s 
average price of 25s. for this purpose would be ridiculous. 
I do not say by any means that 2/. is the true average 
price in the Leeds market—one cannot hope for more 
than a mere approximation on such an insufficient basis— 
but if a comparison must be made, this is the only rational 
figure to take. 

In_the same way I am very far from basing any pro- 
found deductions as to fuel economy upon the figures I 
gave in my letter of a fortnight ago, as a much deeper 
consideration and subdivision of the various stations are 
necessary than are given in Mr. McLaren’s paper; while, 
further, to talk of the average cost of electricity without 
making any reference to the size of station is httle more 
useful than to speak of the average price of a lump of 
yaad but berg as they -~ I certainly — my 

gures as much less unreliable for pur of comparison 
than are Mr. McLaren’s, ee = 

I am, yours faithfully, 
DWARD V. CLARK. 

48, Blomfield-road, Shepherd’s Bush, London, W., 

August 31, 1903. 








** CAST-STEEL CEMENT.” 
To THE Eprtor or ENGINEERING. 

Sir,—We have read the letter of Messrs. .Priestman 

Brothers, Limited, on the above subject, appearing in 
your issue of August 28. 
.. Messrs. Priestman Brothers, Limited, are quite correct 
in stating that cast-steel cement is recommended in the 
case of ‘ blow-holes, sand-holes, shrinkage cracks, and 
other surface defects, instead of scrapping the casting ;” 
but their statement that the use of it ‘‘must necessarily 
result in deception, lower ‘the standard of work, .and 
seriously increase the risk of accidents through the pass- 
ing of defective castings,” is, on the face of it, misleading 
and untrue. s , 

Cast steel cement is not intended to be used for any 
purpose beyond those — above, and surely, to take 
an example, an engine- casting 1s improved if it is 
well finished and smooth in surface, instead of being, as 
so frequently happens, rough in appearance, and showing 
blow-holes under the paint. 

How the standard of work can be. lowered,:or the 
risk of accidents increase y good finish; is not 
evident; but Messrs. Priestman Brothers, mited, 





suggest the false impression that cast-steel cementt is re- 
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commended, or used for, filling blow-holes or defects 
where structural weaknesses exist ; and we consider it an 
insult, alike to us and to the British engineer—of whose 
interests Messrs. Priestman Brothers, Limited, appear so 
tenderly solicitous—to infer that we should recommend, 
or that any firm would use, the cement for sucha pur 3 

Before rushing into print, Messrs. Priestman Brothers, 
Limited, would perhaps have been better advised if they 
had obtained some practical knowledge about the article 
which they were criticising, instead of venturing to con- 
demn a product which they, by inference, admit they 
know nothing about. 

The ‘credit of British machinery” is not likely to 
suffer, because cast-stee] cement is known and appreciated 
by hundreds of British firms producing machinery of the 
highest class, who are sufficiently wide awake to know 
when they find a good thing, and have sufficient sense to 
use it for the purpose for which it is intended, and who 
do not seem to share the difficulties which Messrs. 
Priestman Brothers, Limited, experience in turning out 
first-class work. 

It only remains for us to ask you to give this letter the 
same prominence which you did to that of Messrs. Priest- 
man Brothers, Limited, in order that we may prick the 
bubble of mis-statement that they have blown, and to 
assure them, through your columns, that we do not 
anticipate any decrease in the sales of cast-steel cement, 
but rather the reverse, in consequence of their letter. 

We are, Sir, yours faithfully, 
J. W. JACKMAN AND Co. 

39, Victoria-street, London, 8.W., August 31, 1903. 








THE GREAT WESTERN RAILWAY COM- 
PANY AND TECHNICAL EDUCATION. 
To THe Eprror or ENGINEERING. 

Sir,—I send for your information copy of a scheme for 
the technical instruction of engineering apprentices intro- 
duced by the Great Western Railway Company in con- 
junction with this committee. Possibly you may think it 
of sufficient public interest to mention in your paper. 

So far as I am informed, the scheme is in advance of 
anything yet attempted by any of the British railways or 
other large engineering or trading corporations. It 1s re- 
garded here as a distinctly forward movement in techni- 
cal education. 

A scheme of this description has for many years been 
the desire of those connected with the Great Western 
Railway Works at Swindon and the local education com- 
mittee, and it is due to the generous encouragement of 
the Great Western Railway Company that it is now pos- 
sible to establish it. 

Yours truly, 
W. SEaTOoN. 

Town Hall, Swindon, August 29, 1903. 





GREAT WESTERN RAILWAY. 
Technical Instruction for A pprentices—at Swindon. 

In order to encourage apprentices to gain a sound knowledge 
of technical science, the Great Western Railway Company offer 
facilities for a limited number of selected students to attend day 
classes at the Technical School. 

Candidates must be registered apprentices, between seventeen 
and eighteen years of age. 

They must have spent at least one year in the factory, and 
must have regularly attended for at least one session in the pre- 
paratory group of evening classes at the Technical School. 

The number of studentships will be limited to thirty at any one 
time, in groups as follows, for a three years’ course :— 


First year’s course 15 students 
Second year’s course ‘ > 
Third year’s course... ee 5S 6 
For each year’s course there will be a competitive examination, 
successful students passing on from one year's course to the next. 
Candidates must produce evidence of good conduct and atten- 
tion to their work in the factory, and only those who attain a 
minimum qualification at the examinations will be successful. 
The course of study for each year will consist of— 


Practical mathematics, 

” mechanics. 
Geometrical and machine drawing. 
Heat, electricity, and chemistry. 


The classes will be held— 

For first-year students aie .. Monday and Thursday 
»» second and third-year students.. Tuesday and Friday 
(Each day from 2.30 p.m. to 5.30 p.m.) 

Each session will consist of twenty-six weeks—from September 
to April. 

Those attending the classes will have their wages paid as if at 
work in the factory, and the Great Western Railway Company 
will pay their school fees, 

The students attending the day classes will be expected to give 
some time each evening to private study. They should devote 
themselves particularly to the prescribed course, so as to obtain 
athorough knowledge of a few of the most important subjects 
rather than a smattering of a greater number. 

Students who distinguish themselves will be allowed to spend 
part of their last year in the drawing-office and chemical labora- 


” 


The studentships to be awarded will be :— 
September, 1903.. 15 ist year’s course only, 
1904 .. 15 1st year. 
9 2nd year. 
15 Ist year. 
9 2nd year. 
6 3rd year. 

The qualification for September, 1903, will be past records at 
the evening classes, supplemented, if necessary, by a special 
examination. 

The whole of the arrangements will at all times be under the 
direction of the chief mechanical engineer. 

Locomotive and Carriage Department, G. J. CuuRcHWarRD, 

Engineer's Office, Swindon, August 8, 1903. 

N.B.—Apprentices who wish to compete for the studentships 
to be awarded in September, 1903, can obtain forms of application 
from their shop foremen. The forms must be filled up and sent 
in not later than Monday, September 7. 


1905 .. 
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WHITLEY’S DOUBLE HACK SAW. | 
CONSTRUCTED BY MESSRS. BEANLAND, PERKIN, AND CO., LEEDS. 








On this page we illustrate an improved form of hack | 
saw for cutting rolled iron and steel joists and other | 
forms of constructional steel, patented by Mr. Whitley. | 
It will also cut the webs out of crankshafts. It pos- | 
sesses some novel features, and its design is very simple. | 
It will be seen from the drawing that there are two | 
saws, one at each side of the section to be cut, which 
work alternate strokes. By this means the time of | 
cutting is reduced to one-half that required by a one- | 
saw machine. The machine will cut through a 12-in. by | 
5-in. section girder in about 20 minutes. A planed and | 
slotted table is provided on which to place the article 
to be cut, and means are provided for securely bolting 
the latter down, 

The arms or bows which carry the blades are of sub- 
stantial construction, so that true cutting may be relied 
on. It is claimed that in cutting a 12-in. by 5-in. 
girder the blades will not deviate #5 of an inch. 

By a simple and ingenious attachment one of the 
bows on reaching the centre of the cut is pushed back 
sufficiently far to allow the other bow to come through 
and complete the cut. The feed is effected, as will 
seen on reference to the illustration, by means of two 
chains and weights, each bow being drawn forward 
independently by a chain and adjustable weights. In 
this way the feed can be suited to the keenness of the 
blade and the nature of the material to be sawn. The 
chains can be unhooked and the bows thrown back 
to put in or remove the work. The bows are held 
back in any position by means of catches on the rods, 
seen sticking out horizontally at the right and left of 
the machine just above the weights. 

The makers of the machines are Messrs. Beanland, 
Perkin, and Co., School Close Works, Leeds. 








SoutH A¥rrican Posts AND TELEGRAPHS.—An expendi- 
ture of 220,000/. is contemplated for the renewal of mate- 
rial in the Transvaal Posts and Telegraph Department. 
The revenue of the Cape Telegraph Department for the 
twelve months ending May 31, 1903, was 279,433/., show- 
eo Ra decrease of 43,213/., as compared with the pre- | 
ing twelve months. 











Exxcreicrty In Canapa.—The Shawinigan Water and | 
Power Company has closed a contract with the Sorel | 
Electric Company to deliver electricity at Sorel for light, 
heat, and power purposes. In order to carry out its con- | 
tract, the Shawinigan Company will build a transmission | 
line from Jolietté through Lanoraic, across the St. Law- | 
rence, by means of a submarine cable to Sorel. 


to be delivered by October. 
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SwepIsH IrRoN MInERALS.—The exports of minerals 
from Sweden last year were 2,696,616 tons. This total 
exceeded the exports of 1901 by 101,456 tons. 

Tuer Misstsstpp1.—A movement is in progress in the 
Southern American States for the preservation and main- 
tenance of the Mississippi as a great inland waterway, 
and the conversion into a productive region of all the 
lands which the Father of Waters periodically, although 
fitfully, overflows. It is proposed to form a Mississippi 
River. Improvement and Levee Association which will 
advocate the giving the national Government the entire 
control of the stream and levees. The alluvial lands of 
the Mississippi Valley are extremely rich and are espe- 
cially adapted for the production of sugar, rice, cotton, 
and maize. The delta of the Mississippi is a reproduc- 
tion (if the expression may be used) of the delta of the 
Nile, and it comprises 20,000,000 acres, or nearly three 
times the total area of Holland. The building of the 
great Nile dam, which recently added 2;000,000 acres to 
the productive area of Egypt, becomes a small work when 
—— with the mee of ~~ a soe eA aa 
The time appears to ripe for the great wor proposed 
to be undertaken. In the early history of the United 
States the population was almost lost in the vast area ; 
now, however, the population has become much denser, and 
it is accordingly increasingly necessary to turn the natural 
resources of the great Republic to their full account. 





Motor OMNIBUSES AND THE NORTH-EASTERN RAILWAY. 
—On Monday the North-Eastern Railway commenced a 
motor omnibus service in North Holderness. The omni- 
buses, which had been previously tried in Edinburgh, 
arrived at Beverley on Monday. Two had been brought 
by railway, while the third, which travelled from York, 
conveyed Mr. Gibb, general manager of the North-Eastern 
ieee! Mr. Raven, the locomotive engineer ; Mr. Burt, 
the traffie superintendent ; and other officials. The omni- 
buses are propelled by 24 horse-power four-cylinder Stir- 
ling motors, fitted with two independent systems of igni- 
tion. Sitting accommodation is provided for sixteen 
passengers, and the cars are designed to attain an average 
speed of 12 miles per hour. The motors are fitted with 
two independent and powerful brakes, one being worked 
by pedal on the second shaft, and the other being a spring 
side-lever brake of the Stirling patent, acting on the 
driving rings of the rear whecls. The wheels are of 
artillery pattern, and are fitted with solid rubber tyres. 
The cars are hung on long easy springs. The side glass 
windows are removable in hot weather, and are fitted with 
the North-Eastern Railway Company’s lation blinds. 
Provision is also made for carrying light lu on the 
roof, a ladder being fitted on the front of each vehicle to 
enable the luggage to be loaded and unloaded with 


| despatch, 
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ENGINES OF THE T.S.8. “KAISER WILHELM II.” 











Fig.66. 
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THE T.-S.8, “KAISER WILHELM II.” 
(Continued from page 276.) 


In continuation of our illustrations of the Nord- 
deutscher Lloyd twin-screw steamer Kaiser Wil- 
helm II., built by the Stettiner Machinenbau- 
Actien-Gesellschaft ‘‘ Vulcan” at Stettin, we give 
on our two-page plate this week an elevation and 
plan of the double set of engines for one of the 
twin shafts, while above we give an end elevation 
of one set of the engines, and a plan of one of 
the engines at the level of the top of the three 
cylinders, eliminating the high-pressure cylinder, 
which is placed tandemwise over the first inter- 
mediate. It will be noticed that the engines 
are in each case entirely independent, although 
the crankshaft and the shaft for operating the 
reversing levers passes through the stuffing-boxes 
in the thwartship bulkhead, separating the fore 
and aft engines of each set. A longitudinal 
bulkhead separates the port and starboard en- 
gines in each instance. As we intend in a 
future issue to give further drawings of the 
































details of the engines, &c., we defer until then our 
complete description. 
(To be continued.) 





INDUSTRIAL NOTES. 

Tur Labour Department of the Board of Trade has 
issued a report on ‘* Wholesale and Retail Prices” in 
the United Kingdom in 1902, with comparative statis- 
tical tables for a number of years. Prefixed thereto 
is a general chart showing the course of prices from 
1801 to 1902, The Chief Commissioner states that the 
inquiry has occupied several years, and the contents 
of the volume will justify the labour omg upon it. 
The report is valuable in itself, and has a double 
value at the present time, when the whole question of 
prices, as part of the fiscal question, is undergoin 
sharp criticism in the Press, on the platform, an 
elsewhere, even by ‘‘the man in the street,” usually 
so thoughtless’of everything except sport, betting, or 
the latest murder. ‘The chart shows that prices 
ranged highest in 1805-10, then fell to a low level in 
1815-6, then suddenly rose again in 1817, falling again 
to a low level in 1820-4, The line goes up again in 
1825, but fell with fluctuations to the lowest point in 
the years 1845-50. The low level of those years has 





only been touched between 1895-1900. The 
report is not only valuable as a contribu- 
tion to the fiscal debates with which we 
are to be deluged in the autumn, but also 
as regards the value of wages; for if wages 
are high, and provisions are dear, the wages 
value shrink in proportion. If, however, 
- wages are high and provisions are cheap, the 
value of wages is duplicated to that extent. 
There are a number of other charts showing 
the prices and fluctuations of food and drink, 
and a variety of raw material—-coal, metals, 
and other articles. 

It is probable that the ‘‘ Food and Drink ” 
group (III.) will attract attention at the 
present time. The chart dealing with these 
starts from 1870. Prices weré at the highest 
about 1876-8, then fell, and from 1879 to 
1883-4 they varied little above the index 
number, since which date prices have - been 

_ considerably below; with a few variations, to 
the date at which the comparison ends—1902. 
The prices of miscellaneous articles have fol- 
lowed the lines of food and drink, but always 
lower, yet with ‘some regularity as regards 
proportion. ‘‘Coal and Metals” (Group L’) 
were at the highest in 1870-5, then fell toa 
low level in 1879, and to a lower level still 
in 1886. The next highest point was reached 
in 1900, with a heavy fall down to the end of 
1902. No fewer than 188 tables are employed 
in summarising wholesale prices, covering a 
vast variety of subjects. e section dealing 
with retail prices is more restricted, this 
being the first attempt to compile official con- 
tinuous records of the prices of commodities 
in the United Kingdom. The standard rate 
taken is that for 1871, and the variations in 
prices are given in percentages on that stan- 
dard. Corn, sugar, tea, &c., have risen in 
price, but meat, fish, and dairy produce have 
fallen in price in 1901-2. The value of this 
volume of statistics is great ; it will pave the 
way for future volumes, corrected, if found to 
be necessary, by the experience of the depart- 
ment, and by such help as may be iiahited 
by those engaged in commerce and trade, 
many of whom have assisted in the work by 
furnishing price-lists and other reliable in- 
formation, without whose co-operation the 
retail section could not have been compiled. 





The Trades Union Congress, which begins 
its sittings on Monday next at Leicester, will 
either be a memorable one in its history. and 
results, or it will demonstrate what many 
have recently alleged—that it has become an 
effete body, no longer needed in the British 
labour world. It is not constructed or orga- 
nised on the more permanent basis of the 
National Federation of Trades, but it, has a 
history of thirty-five years continuously. It 
is expected that it will be one of the largest 
gatherings yet held. Its composition is more 
strictly guarded as regards delegation ; none 
but bond-fide unions can send representatives, 
and these unions must have contributed their 
fair proportions to the funds during the past 
year, in addition to the delegates’ fees of 10s. 
each. Socialists will doubtless be present, 
but not as representatives of Socialistic 
bodies, but from their trade unions. The re- 
sentment at the vaunted capture of the Con- 
gress has led to severer rules as to the qualifi- 
cation of bodies and of delegates, so that now 
all bodies other than trade unions are ex- 
cluded. It is probable also that whatever 

action is taken by the Congress will affect, and 
to some extent control, the Labour Representation 
Committee, for trade unions find the bulk of the 
money subscribed for the specific purpose. Those 
questions affect more or less the constitution of Con- 
gress. Other grave questions will arise as to the 
safety of trade union funds, the fiscal question, taxa- 
tion of food and raw materials, the relationship. of 
labour to political parties, and a variety of other sub- 
jects formulated in the programnie of resolutions and 
amendments thereto which constitute the official basis 
of the week’s proceedings in the Congress. 





It has been pointed out more than once in these 
‘‘ Notes” that the courts in the United States have 
carried what in this country is now labelled ‘ Taff 
Valeism” to an extreme beyond any decision in our 
own courts. One such case has recently been decided 
which will either affect largely a number of others likely 
to arise, or arouse a spirit of retaliation which may be 
disastrous. The decision alluded to declares that em- 
ployers are fully justified in discharging men for belong- 
ing to a union, and further that they are justified in 
‘blacklisting ” men, and thereby preventing them from 
obtaining employment elsewhere. If that be right, 
surely the men, on grounds of equity,-have an equal 
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right to do the same with employers, or with workmen 
who refuse to conform to the rules of the union. The 
cases may not be exactly on all fours, but for popular 
purposes these nice distinctions will be overlooked. 
The one guiding principle to be followed is perfect 
freedom for employers and workmen ; the protection 
of the latter, if the. unions seek to persecute them, or 
if employers attempt todo so. To belong to a legal 
body, sanctioned by the State, is a right; if illegal 
means are employed, it isa wrong. Some of the recent 
decisions in this country and elsewhere appear to 
restrict liberty in one case and to extend it in another; 
trade and commerce require freedom. It is the only soil 
in which they can germinate and fructify. The more 
you restrict liberty in respect of those, the more diffi- 
cult is it to develop and expand industry. Labour 
leaders and —— might well consider how best 
to approach each other on lines of justice and equality, 
instead of fighting for an advantage, doubtful at best 
even to the victor. 





The last number of the American Federationist deals 
with Chinese labour at home, in which the writer, a 
commissioner sent for the purpose, shows how little 
what is called free labour may differ from actual 
slavery. That China might become the great field 
from which to take emigrant labour is certain. It is 
a vast empire, and over-populated. Wages are low, 
living is of a low standard, and the people are indus- 
trious. But to bring that labour into competition 
with free white labour will engender strife. An article 
on women as trade unionists seeks to show that in 
Chicago, at least, women in organisation can show 
equal spirit and enterprise with men. An article on 
‘* Solving Union Problems” seeks to show that the 
organisation of labour is in accord with the funda- 
mental democratic ee of the American consti- 
tution-—representative, deliberative in method, and 
educational in practice. They are consistent with free 
institutions ; that is, of course, when they are at the 
best. It is well to keep to the fore all the best traits 
of trade unionism, especially at a time when some of 
its loudest supporters ge theories and a policy 
which tend to wreck them, because of their tyranny in 
some respects. One thing strongly insisted upon is the 
democratic character of the union in itself. All the 
members are entitled to speak and vote. There is a 
conflict of opinion—that is educational. Then there 
is, as an outcome, discipline ; the minority has to yield 
to the majority. The pity of itis that so many care so 
little for their rights in this respect. The work 
falls to the few: if that few be well informed and 
prudent, allis well ; if otherwise, disaster ensues. 





There is every indication that in America, as here, 
there will be a conflict between trade unionism, properly 
so-called, and socialism and anarchism. The American 
Federation is strong for the former, and is not un- 
willing to cross swords with the latter. In an 
article, the president of the Federation—Mr. Samuel 
Gompers—makes a definite distinction between ‘ the 
national trade union movement,” and ‘‘ the growth of 
socialism and anarchism.” He shows that the Ameri- 
ean Labour Union, which the political Socialists are 
coddling, is antagonistic to the Federation, and 
is not-above conspiring with other bodies to in- 
volve labour in disgrace. He alleges that it is but a 
revival of the ial remnant of the old Knights of 
Labour, whose aggressiveness caused such a reaction in 
public sentiment some years ago. Mr. Gompers has 
all along been opposed to the compulsory arbitration 
laws in New Zealand and elsewhere. Here he repro- 
duces an example of its working in the case of the 
Auckland cabinet-makers, in connection with the strike 
in February and March last. The work of the Fede- 
ration is recorded in a series of reports, embracing the 
chief American States and the Dominion of Canada. 
The key to the policy of the Federation is given by 
Mr. Gompers in one sentence. ‘‘ Modern society re- 
cognises that it has the right to exercise police power, 
and see that no man shall, by his logical right, en- 
danger the right, health, or property of his neigh- 
bours.” In this sentence he has hit the right prin- 
ciple, and so long as the Federation stands to that 
doctrine it will in the end overcome all opposition, 
and land labour on a platform level with capital, with 
mutual rights for all. 





The position of the iron traces in the Wolverhamp- 
ton district has not greatly improved. There has 
been a steady inquiry for the better classes of rolled 
iron, but the orders booked have been limited in 
character, either to make up for depleted stocks or for 
the completion of work in hand. There seems to be 
an absence of speculation, for few contracts of any 
weight are entered into for delivery over the current 
quarter. The chief demand in finished iron is for best 
bars; only moderate business has been doing in 
medium qualities, and even less in common unmarked 
iron, A fair business is reported in common black 
sheets for galvanising purposes. Steel is in more 


active request, there being an absence of foreign com- 
petition. 


In the engineering and allied industries 





there is little change. In those connected with elec- 
trical engineering, locomotive and other railway work, 
there is continued activity; in the constructive 
branches of bridge and girder work the men continue 
to be fairly isn ed; the other branches are mode- 
rately employed. In the hardware industries there is 
little pressure, but no serious depression to cause 
alarm in any branch. 





Reports indicate a little more animation in the iron 
trades in the Birmingham district; the mills and forges 
are better employed ; prices are upheld, but the latter 
by the cost of pig iron and steel billets. It is thought 
that the activity will be increased later on in the 
autumn. One advance was made—2s. 6d. per ton for 
black sheets. In the engineering and allied trades 
there is little change. In the other iron, steel, and 
metal-using industries there are variations, but there 
is little complaint of serious depression. Some are 
fair or moderate, others slack or quiet, none really bad. 





The position of the engineering trades in the Lan- 
cashire districts continues about the same as last 
reported. The complaint generally is that there is an 
absence of any real improvement. Some firms have 
had an accession of orders, but others report that 
work is slackening off. Except in a few special 
sections, such as electrical engineering, locomotive 
and wagon building, the situation is deemed to be un- 
satisfactory, especially as regards the outlook. There 
are no signs of increasing orders in textile machinery, 
and the condition of the cotton trades does not afford 
much hope at present, There has been little improve- 
ment in the iron trades, but the signs are more favour- 
able ; it is even more so in the steel trades. These 
signs may develop when the holiday season comes to 
an end and the autumn business begins actively. 

Matters are again somewhat serious in the Belfast 
shi oe trades by reason of the strike of pattern- 
makers in the shipyards against the proposed reduc- 
tion in wages, assented to by the other sections 
—engineers, boilermakers and _ iron - shipbuilders, 
moulders, &c. At the close of last week notices 
were posted up at the establishment of Messrs. Har- 
land and Wolff intimating that a suspension of work 
would be necessary as a consequence of the strike. 
Batches have already been discharged or suspended 
since the strike began; more will have to follow if 
some arrangement cannot be made to terminate the 
dispute. 





Some stringent orders have been issued by the 
Admiralty with respect to the efficiency of the work- 
men in the naval dockyards. Non-efficient workmen, 
whether from lack of ability or by reason of dilitori- 
ness, are to be discharged, and care is to be taken 
that such men are not again employed. A fair day’s 
work is to be exacted from the employés, This is 
indeed a reform much to be commended. 





It is far from easy to understand what is being done 
in South Africa over the labour question—the importa- 
tion of Asiatic or other foreign labour. It would seem 
that all kinds of efforts are being made to induce the 
public—such of the public as are not interested in the 
mines—to sanction, or at least not to oppose, such im- 


portation. It is said that meetings have been got up 
for such purposes. It would seem that a heritage of 
trouble had been bequeathed to us as a result of the 


Transvaal War, not the least being the eternal labour 
difficulty. Forced labour, or contract labour in the 
sense now usually employed to denote such as may not 
be permitted to land in America or in Australia, is 
= cpa A relied upon by the mining companies, and 
their agents keep this end perpetually in view. But 
the final fiat has not yet gone forth on the question. 





The strike of tramwaymen in Edinburgh has ended 
in favour of the men, the directors having practically 
conceded all their demands. During the negotiations 
the men demanded the re-instatement of the whole of 
the workers, but it was finally agreed to reinstate 
350, leaving about 50 to be re-engaged as opportunity 
occurred. The leaders wisely advised the men to 
accept the compromise rather than imperil the settle- 
ment and continue the strike. The town and dis- 
trict were much inconvenienced by the dispute, for 
the men had general control over the whole tram- 
way system. On the whole, the strike was orderly, 
violence and outrage not being resor to, as in 
some other cases, especially with the same class of 
workmen on the Continent. 





It is reported that 4500 men employed in the 
Mountain -Ash colliery district have tendered notices 
to cease work as a protest against the employment of 
a few non-unionist miners in the pits. It is the old 
folly of force, which has wrought such disaster to the 
cause of labour. 

The dispute in the tinplate trade has led to a lock- 
out. The men tendered notices on August 1. Last 
week the representatives of the associated employers 








and of the men’s union met in conference to see if 
some arrangement could be come to, but they failed to 
agree, Some 6000. men are affected by the decision 
to lock out, 

The Mayor of Wigan, whose life has been devoted 
to the cause of labour properly so-called, has resented 
strongly the interference of men not of the locality in 
the tram dispute withthe Wigan Corporation. He 
thinks such interference bad for the employés, and 
injurious to the Wigan community. 

Further strikes are reported in Hutele —this time at 
Kerch, Crimea. The men employed by the Russian 
steamship companies, and at the local factories, are in- 
volved, -It is reported that soldiers are being em- 
ployed at the docks to carry on the work of one of the 
companies, 

Further information of a reliable character seems to 
show that the great strike in Odessa was orderly up 
to a time when action was taken by the authorities, 
which the men regarded as an unwarranted interfer- 
ence. It appears that there was no disorder when 
factories were entered and the men called out. All 
obeyed without resistance, and the processions moved 
along the quieter thoroughfares at the suggestion of 
the chief a the police. But the advent of the soldiers 
ended the peaceful demonstration, and rioting ensued. 
It is said, however, that some concessions were granted 
to the men in the end. 








ALLOYS OF IRON AND TUNGSTEN.* 
By R. A. HaprtEp, Vice-President. 
Part I. (Abstract).t+ 


In the introduction Mr. Hadfield draws attention to 
the far-reaching discoveries which metallurgists have 
made during the last thirty years, discoveries which rank 
with the greatest triumphs of science. The strength of 
the purest commercial iron, he says, is about 20 tons per 
square inch, that of cast iron only 5 tons, and that of steel 
wire 200 tons. The ductility or elongation—40 per cent. 
in pure iron—has been reduced to almost nil in cast iron, 
and raised to 76 per cent. in a nickel-manganese alloy of Mr. 
Hadfield’s. Passing tothe origm of the name ‘‘tungsten,” 
Mr. Hadfield points out that two names are, or were, 
ased, and occasionally a third form—scheelium. The dual 
names are wolfram, with many similar designations, such 
as woolfram, wolferan, wolfart, wolfrig, &c., and tungsten 
or tungsteen.} The name “‘wolfram” is distinctly German 
in origin, but Mr. Blair’s interpretation, quoted hy Mr. 
Hadfield, is not that usually given by etymologists. 
The mineral, Mr. T. Blair sta’ in 1894, was mistaken 
for antimony ore, and antimony was termed J/upus 
(wolf) by the alchemists. The term ‘“‘ram,” he continues, 
having a similar signification as “foam,” Latin spuma, 
was applied by German miners to minerals with a 
laminated structure, and the name would hence mean 
the ‘‘foam of the wolf.” Etymologists see in ‘‘ram” the 
middle-high German form of raven, Anglo-Saxon hraefn, 
and the combination of wolf and raven would not be in- 
ly sams in the name of a knight. Either interpreta- 
tion, however, would be compatible with some of the 
curiously interesting facts which Mr. Hadfield has un- 
earthed from old documents. Cornish miners knew the 
tungsten ore wolframite as an ‘‘obnoxious mineral, cal, 
callen, or mock lead,” because it impeded the reduction of 
tin and facilitates its scorification, “‘ eating up the tin as 
the wolf eats the sheep.” 5 é 

The Swedish name a originally applied to the 
mineral now known as ‘‘scheelite,” means heavy stone ; the 
metal tungsten, or wolfram, has the density 19.261, and 
is, therefore, as heavy as gold—density, 19.3. The name 
‘‘scheelite” was given in honour of the great chemist 
Scheele, a native of Stralsund, a town in that part of 
Pomorania, which from the Thirty Years’ War till 1815 
belonged to Sweden. Mr, Hadfield goes very fully into the 
disputed history of the discovery of the metal. Scheele un- 
doubtedly isolated a peculiar acid, resembling molybdic 
acid, from a Swedish tungsten, in 1781, and he was, in Mr. 
Hadfield’s opinion, most likely also the discoverer of the 
metal, though the first account of a reduction to metal 
ap to have been given by the Spanish brothers De 
Hlhuyar in 1784, in the Transactions of the Royal Bis- 


* Paper read before the Iron and Steel Institute on 

September 1, 1903. ri 

One of the most important communications brought 
before the Iron and Steel Institute is the paper by Mr. 
R. A. Hadfield on ‘‘ Alloys of Iron and Tungsten,” a further 
contribution to Mr. Hadfield’s remarkable work on the 
“Metallurgy of Iron,” which was initiated fifteen years 
ago, with his researches on the effect of manganese added 
toiron. As the present communication is very long, we 
are able to publish the second part only in extenso, while 
we give an abstract of the first part, which deals with the 
historical portion of the subject. ‘ 

+ As regards wolfram, Mr. Hadfield makes a delight- 
fully quaint remark, upon which we beg leave to com- 
ment in passing :—‘‘ The actual origin of the word,” he 
says, ‘‘must be very old; for we read of the poet Von 
Eschenbach, who lived in the twelfth century, and is 
stated to have been the inspirer of Wagner's * Parsifal, 
being known as ‘ Wolfram von Eschenbach,’” Wolfram’s 
“‘ Parsifal,” the ‘‘ Legend of the Holy Grail,” is, of course, 
the most beautiful gem of middle-high German, but the 

t was no more called Von Eschenbach in his days than 

ubert de Burgh was addressed as De Burgh. He came 

from Eschenbach in Franconia, and was called Herr 
Wolfram, as the justiciary was Sir Hubert. 
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cayan Society of ‘‘Friends to their Country,” then a| the metal; scheelite even more—up to 75 per cent. ; but | that sodium tungstate was a good mordant, succeeded in 
flourishing body. These brothers, of whom only one— | wolfram ore is the best ore metallurgically. A peculiar |doing this in 1857, influenced by Jacob and Koeller. 


Fausto de Elhuyar—was a chemist, studied in Sweden | 
under Tobern Bergman, a friend of Scheele’s, and ob- 
tained a metal of the density 17.6. But they do not 
claim the discovery as their own ; and — themselves 
chiefly worked with German ore, known long before 
Scheele identified the Swedish ore from Bitsberg, they | 
prefer the name ‘‘wolfram” for the new metal. The 
name ‘‘scheelium” was hardly used even in Sweden, | 


combination of these two ores, probably formed under vol- 
canic action, occurs at Longhill, Connecticut ; valuable ore 
—— are - on er ae one prea ar Bohe- 
mia, in, Port and Brazil further supply tungsten 
ores, The Humboldt Maschinenbau-Actien-Gesellschaft 
fe apace wolfram ore and cassietrite (black tin) succeds- 
fully with the Wetherell magnetic se tors. 

The reduction of the me 


: pre aig om 
whose history Mr. Hadfield | further added when the ore is very rich. 


| Oxland’s patent of 1858 on the preparation of tungsten 
alloys from wolframite and charcoal ins closed crucible 
is described as a communication from Jacob and Koeller. 
According to Mr. E, W. L. Biermann, of Hanover, who 
produces about 35 tons of tungsten metals annually, the 
crushed wolfram ore is mixed with iron scrap or oxide, 

and powdered quartz; pitch or resin are 
Pitch was also 


several minerals bearing the name of the chemist ; and | thus reviews, referring to Mr. T. Blair’s paper before the | used by Mushet, who kept his process secret. 


TABLE. I.—GENERAL TABLE SHOWING ANALYSIS, SPECIFIC GRAVITY, ELASTIC LIMIT, BREAKING LOAD, ELONGATION, 
REDUCTION OF AREA, BENDING, WELDING, AND CORROSION QUALITIES OF UNANNEALED AND ANNEALED FORGED 
TUNGSTEN-IRON ALLOYS. (THESE RESULTS ARE PLOTTED IN FIGS. 1 AND 3, PAGE 332.) 


























































































































F & 3 ~ AMOUNT OF |BREAKIXG LOAD] orgs, Benpine TESTS OF 
2 i) Limit OF Exvasticiry StrREtcH IN | IN TONS PER ELONGATION REDUCTION UNANNEALED AND CoRROSION 
“ub ANALYsiIs. PER CENT. é eS IN TONS PER INcHES AT |SQUARE INCH ON PER Osx. ox| OF AREA, ANNEALED ForGED Tests, 
CI 2. 8 a Square Inc. | Etastic ORIGINAL “9 Jy, | PER CENT. Bars, AN INcH 
I £aj2 Linn, AREA. Kegsieasinel Wipe AND ax Ixcu | Welding 
Sat yp T aa Ze gé 7 a i 3 7 5 ae 3 ora Fractured Test-Bar. ba Rag Seer Tests. | _ F en 
ae].  o ; eo Bi rg Be iiss p Sela ti . "ae ° 5 Ss 
eb isie/Zi81.8 & |4e/s3s| F3 ae Oe Oe Os eH oe Be Te eg | Faie, 
Bele |3|S (Seles) P| S2/85| es | 2 s8| 8 | cd | 2 lad] & les] & ag | & is 
o | | 3H : | 
a-|§|a/a £*a% & 182) ps 2p®§l a] 58] 4 ]p*®|] @ [p8! 4 ps 4 gs § 
1294 A/0, 13/0. 03/0. 12/0. 06}0.22 0,10 | 0.125 20.00 ' 0034 | 25.50 35.30 60.74 | Dark granular ; fibrous} Double, | Double, | 
14.50 -0060 22.50 43.10 65.46 and silky. unbroken | unbroken. H 
1294 Bi. 15/0.04] .. | .. |0.22) 0,20/0.25 | 7.676 22.50 -0042 27.50 40.85 60.74 Granular ; fibrous ;} Double, | Double, |Would not| 3.055 5.01 
16.50 0060 22.50 46.30 66.48 silky at edges unbroken | unbroken; weld } 
1294 C] 0.15] 0.07] 0.10/0.08}0.29) 0.40 | 0.60] .. 24.00 -0052 $1.00 33.00 59.80 az seilky| Double, | Double 
| 18.00 0015 25.50 39.60 60.10 } Granular s fibrous; silky) unbroken| unbroken 
1294 D} 0.13) 0.04 0.18) 0.35 | 0.75] .. 20.00 -0045 27.50 37.35 58.34 ee Double, | Double, | Would not 
16.50 -0050 23.00 44.95 68.90 at edges unbroken | unbroken| weld 
1294 F}0.21/0.05) .. | .. {0.18 0.81] 1.00] .. 29.00 0025 $2.25 35.28 63,36 Dark granular ; Double, | Double, | Would not 
a | 18.00 0035 26.25 37.60 53.26 fibrous ; silky unbrok brol weld 
1294 F}0,22|0.05 . 0.18} 1.90] 1.50] .. 25.00 .0041 32.50 25.75 49.34 Dark granular ; Double, | Double, | Would not 
17.50 -0068 27.00 37.68 54.38 fibrous and silky j|unbroken junbroken| weld 
1294 G|0. 21/0. 07/0. 12/0. 07/0.25! 1.49} 2.00 | 7.683 20.00 -0048 34.50 26.35 46.72 Granular ; fibrous ;} Double, | Double, | Would not} 2.162| 3.50 
| 19.50 0055 28.50 36.90 54.88 silky at edges unbroken| unbroken| weld 
1294 H/0. 28/0. 06/9. 10/0. 06/0. as| 3.40 | 4.00 | 7.792 31.00 -0050 | 41.00 29.50 51.80 | Granular ; fibrous ; 110° Double, “a 1.892 | 2.25 
| 23.00 .0080 34.00 33.90 | 58.02 silky at edges broken | unbroken 
| | Very fine dark crystal- : 
1294 1/0, 38/0. 11 - 10.20 7.47] 6.00] .. 37.50 .0066 | 63.00 14.15 18.42 | line, with dark t' 84° Double, 7s 2.797 | 4.50 
24.00 -0029 40.00 25.65 38.46 at edge from which} broken | unbroken 
| | fracture radiates 
1294 J/0,46/0.08} .. |0.06/0.28 8383} 900 | 8.109 45.00 .0034 | 64.00 2.50 2.48 | Fine crystalline with 45° Double, 
25.50 | 0035 42.50 22.80 | $2.62 small defect at edge. | broken | unbroken 
1294 K/0. 63)0.10) .. - (0.25 10.56} 12.00; .. 55.00 0049 80.00 5.19 4.80 Very fine dark crystal- 10° Double, 
28.50 -0044 48.00 10.00 | 10.24 line. broken | unbroken 
1294 L 0.76 |0.19 . |0.28 15.65 | 15.00 Too hard to hine in led condition. } { 5° 168° at 3.920 | 5.75 
| | 27.50 -0035 | | 57,00 8.45 | 2.56 broken broken 
1294 M 0.78 |0.15) 0.15! 0.04/0.27 16.18 | 20.00 | 8.602 |Bar had been Broke 0.46 0.28 : : 3° 95° na 3.574 | 5.50 
| measured up 27.50 .0050 short at; 43.00 1.45 0.74 } Fine crystalline { broken broken 
| to 650 tons,| | 65 tons 
H but no set ob-| | 
| * | | | serv | | 
| | | 




















TABLE II.—Bending Tests of Cast and Forged Tungsten- 
Iron Alloys in the Unannealed and Annealed Condition. 
These results are plotted in Figs. 2 and 3, page 332. 
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A 0.13| 0.10 | 66° broken |105° broken| Double, Double, 
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C 0.15) 0.40 | 81° Pa 158° broken * 9 

D013) 035/51° = ,, Double, EM | a 
ee, unbroken } 

E\0.21} 0.81/81° ,, i es fe 
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Mr, Hadfield himself considers the name ‘“‘ wolfram” 
more correct than “tungsten,” though he applies the 
latter, which is not in use outside England, France, and 
the United States. 

Tungsten ores, to which Mr. Hadfield then 8, are 
numerous. The chief ores are wolfram, or wolframite, a 
tungstate of iron and manganese, Mn Fe, WQ, ; schee- 
lite, Ca WO,, calcium tenpetate scheeletine, lead tung- 
state; further, ferberite, Fe W0O,; hiibnerite, Mn WO,, 
and cupro-scheelite, Ca Cn WO,. In England 50 tons of 
tungsten ore were mined in 1873, 374 tons in 1885, none in 
1894, and 125 tons in 1897. rer | to the Tungsten 
and Rare Metals Company, Limited, of London, the 
price fluctuations in wolfram ore have been extraordinary; 
the price per unit of tungsten acid was down to 8s. in 
April, 1897, up to 35s. by the end of 1898, and steadily 
declined in to 9s. in 1900; since then the price 
has been about 8s. Important ore deposits have recently 
been discovered in Wolfram Camp, Queensland, and at 
Otago, Glenorchy, on the head of Lake Waikatipu, and 
near Nelson, New Zealand. Hamburg is the chief market, 
and the annual production may total 1200 tons. Wolfram 





TABLE III.—Comparison TABLE OF Exvastic Limit, Breakinc LOAD, ELONGATION, REDUCTION OF AREA AND 
BeEnDING Tests OF Forcep Sinicon, Atuminium, CuromiuM, NicKEL, AND TuNGSTEN-IRON ALLOYS, ALL THE 
MATERIAL HAVING BEEN ANNEALED. TO THESE ARE ADDED COMPARISONS OF COPPER ALLOYS. 


These results are plotted in Fig. 4, page 332. 









































Sheffield Society of Engineers and Metallurgists in De- | 
cember, 1894, and others, is generally effected with the | 
aid of carbon, in crucibles or electric furnaces (Defacqz | 
and Moissan); Delépine used zinc. As a rule, the ore, 
is fused with soda ash or sodium nitrate, the tungstate of | 
sodium extracted with water. Thissalt is decom by 
acids, and the tungstic acid reduced as stated. ere was 





ore, the calcium salt, contains from 65 to 70 per cent. of 


much difficulty in —— wolfram from tin until 
Robert Oxland, of Plymouth, who in 1848 discovered 


* Carbon in chrome sample too high to make direct comparison. 























Breakin; 
Poh Be Elongation. | Reduction | Test m4 
STEEL. Cc. .| Si. | AL | Cr. | Ni. w. Tons y - per Per Cent. on| of Area. | Annealed 
Square Inch. SquareInch.| 2 !™ Per Cent. He 
p.c. | p.c. | pc. | pc. | p.c. p.c. 
Silicon ., A} 0.14 | 0.24 es ve rm és 15.17 25.00 87.55 60.74 Double 
Aluminium Al 0.15] .. | O88] .. a 20.00 26.00 40.35 60.74 is 
Chromium B} 0.16 ae ee ° 17.00 25.00 45.55 65.90 me 
Nickel A| 0.19 .. | 0.297 es 20.00 28 00 37.05 62.14 a 
Tungsten oe B} 0.15 a“ 0.20 16.50 22.00 46.30 66.48 ” 
Copper .. _.. 1240/0] 0.19 Cu. 0.40 24.00 43.00 21.46 « 28,22 pe 
Silicon .. B} 0.18 | 0.78 ma os 19.00 29.50 34.02 52.66 + 
Aluminium C} 0.18 0.66 oe + oo 18.00 27.00 33.00 52.14 ye 
Chromium E} 012 oe 0.84 oe oe 19.C0 28.00 42.50 61.20 pa 
Nickel .. C} 0.18 .. | 6.95 i 20.50 27.00 41.75 63.36 rs 
Tungsten .. Ej 0.21 a 0.81 18.00 26.25 37.60 53.26 e 
Copper... 1240/1] 0.25 Cu. 1.39 82.00 43.00 31.41 50.92 : 
Silicon .. C] 0.19] 1.60] .. 25.00 33.00 85,10 54.52 2 
Aluminium F) 0.21] .. 1.60] .. 13.00 26.00 36.35 67.00 os 
Chromium G} 021) .. a | ae 19.00 33.50 38.07 55.88 ” 
Nickel .. D| 0.14 eo es ar 1.92 a 22.00 31.00 36.26 53.70 ” 
Tungsten G| 0.21 7 oe an ee 1.49 19.50 28.50 36.90 54.88 9 
Silicon.. DOM] 218 44 bows bs 25,50 . 84,00. 36.50 59.9 is 
Aluminium H] 0.24] .. | 224] .. we 18,50 28/60 33.00 48.62 ae 
Chromium H] 0.39 ae 2.54 os ee 24,50 44,00 24.50 33.84 “ 
Nickel E| 0.19 .. | 882 es 25.00 33,00 35.85 55,86 ca 
Tungsten H} 0.28 aE 3.40 23.00 34.00 53.02 “ 
Copper .. A/2| 0.23 Cu. 2.72 23.00 83.50 99.95 45 14 2 
Silicon .. H| 0.26| 653] .. | .. | .. és 25.00 25.00 0.37 to... 1 ee 
Aluminium I} 0.22 5.60 — oe os 27.00 86.00 6.45 6.16 16°, broken. 
Chromium J| 0.77 $5 630 Tx +s 20.00 55.00 8.20 6.88 Double.* 
Nickel .. F| 0.18 5.81 Zs 28.50 7.00 83.15 51.62 Ss 
Tungsten 1| 0.38 si 7.47 24.00 40 00 25.65 38.46 
Copper .. B} 0.16 Cu. 4.40 Would not forge. un 


Researches on ferro - tungsten and_ tungsten were 
brought before the Franklin Institute by Wah] and Greene 
in 1892 ; in these mens J. F’, de neville assumed 
the alloy Fe ; Biermann has isolated the alloy 
Fe; Ws; Os. e Tungsten and Rare Metals Company, 
of London, fuses Spanish ore with carbonate of soda, 
leaches the tungstate of soda out with water, and precipi- 
tates the tungstic oxide W 03 ; this operation is stated to 
require great care, because hydrated tungsten oxide may be 
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ALLOYS OF IRON AND TUNGSTEN. 
(For Description, see Paye 330.) 


TENSILE STRENGTH, ELASTIC LIMIT, AND ELONGATION 07 BENDING TESTS ON UNANNEALED AND ANNEALED 
UNANNEALED AND ANNEALED FORGED TUNGSTEN-IRON ALLOYS. CAST SPECIMENS OF TUNGSTEN-IRON ALLOYS. 
Fig.1. (Plotted from Table 1.) Pig.2, (Plotted fom Table 11) 













TENSILE 
in TONS 
PER SQ.INCH. 


Buastic UMirT 
in TONS 
PER SQ.INCH. 


BENDING TESTS (FROM 8° TO 180°) ON UNANNEALED AND 
ANNEALED FORGED SPECIMENS OF TUNGSTEN-IRON ALLOYS. 
Fig.3. (Plotted from Table 11.) 





ELONGATION PER on) 
On 2 INCHES 
5 PER CENT TO 46% 


AMALYS!S PER CENT 
OF TUNGSTEN 
PROM “10 ve 16-168 


ANALYSIS PER CENT 
OF MANGANESE 
FROM 18 7O +29 % 





FROM “13 TO -7BX% o 
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COMPARISON OF TENSILE STRENGTH, ELASTIC LIMIT, AND 
ELONGATION OF FORGED AND ANNEALED SILICON, ALUMINIUM, 
CHROMIUM, NICKEL, AND TUNGSTEN-IRON ALLOYS. 

Fiq. 4. (Plotted from Table 111.) 


COMPRESSION TESTS ON FORGED UNANNEALED 
Ftqg.é. TUNGSTEN-IRON ALLOYS. 


REDUCTION IN LENGTH PER CENT. PRODUCED BY A COMPRESSION LOAD OF 
100 TONS PER SQ. INCH. 


(Plotted from Tables 1V. and V.) 
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IN TONS 
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formed which is not insoluble, while any sodium tungstate 
not washed out will give rise to the well-known red cry 
often found in metallic tungsten. Other tungsten alloy 
works are, the Kithill Wolfram Mining Company, Calling- 
ton, Cornwall, whose refineries are at Dalmarnock, Glas- 
gow ; other makers are Stein and Boeriche, of Primos, and 
Ash and Deninger, of Pheenixville, both im:-Pennsy]vania. 


The formation of a tungsten alloy with iron.as a’ brittle! 


compound is already mentioned by the brothers 
Elhuyar. Jacob and Koeller, above referred to, made 
bangeten steel in Austria in 1855. Mushet, who did so 
much for. tungsten steels, took out patents early in 1857 
and in 1859, and his tool steels contained from 7 to 12 per 
cent. of tungsten, and from 14 to 2 per cent, of carbon. 
It proved very difficult to produce regular alloys, and 
great credit is due to Mushet. The first practical applica- 
tion on a comparatively large scale seems to have been 


by compressing powdered tu 
but the method di 


alloy, consisting of about 60 per cent. of copper, 
cent. of zine,-14 per cent. of nickel, and 1 or 


which we print in extenso. 
PART II. 
Puystcan Data RELATING TO TUNGSTEN AND IRON. 
THE METAL TUNGSTEN. 





Kry TABLE OF THE VARIOUS TEsts DESCRIBED IN THE PAPER. 





































































































| | 1 | 
| | | i ee : 
' pression C ‘i 
; Unannealed Test-Bars. | Annealed Tést-Bars. |Tests (Unan- " ‘ eon 
ANALYSIS, =| in Tons per | Load in Tons per _|nealed Mate- a F aie "=e oe on. 
Square Inch. Square Inch. a in Materials, 
d | Square Inch. 
2 r ———————— — | ——__—_ ——— 
: | lal=) als lal. leers lal a4 i et 
: ‘a ° ‘3 3 | Ss | Ss ao 
z | IE a le tely 2g) 4 el Pl) a ] dog [re 
a,c | alsa e Ba) 3/39/88 218.82) ¢-] 2 | a cdl 
. o> | | |g ov | he oy @ | 5 
E} | ; Ia 23 s& a 33 6 |Ss| 2 \SSm g a g e¢ | i 
= Fed fila" | 3 a fam | i3< ag aes) 5 2 5 2 [a> 
tons} tons | p.c. |, p.c. | tons | tong p.c.|p. c.| tons | p.c. | Bent | Bent — —_ p. ¢c. 
| | | to to 
A , 0.18 | 0.22 | 0.10 | 20 25 | 85 60 14 22 | 43 | 65 oa 56° 105° | Double | Double 
B | 0.15 | 0.22 0.26/22] 27 | 40 | 6 |.16 22 | 46/66] 30 | 52 | 64° | Double | Double | Double} 3.055° ~~ 5- 
C 0.15 | 0.29 040) 24| 31 | 83 | 59 | 18 | 25 | 39/60| 30 | 50 | sI° | 358° 4 - 
D |.0.18 | 0.18.| 0.85} 20 | 27 |.387 | 58 | 16 | 23 | 45 | 0 | .. {> 51° | Double]. ,, ty 
E |:0.21 | 0.18) 0.81| 99 | 32 |-35 | 68 is | 26 | 87 | 53 | al ae s - 
F | 0.92°| 0.18} 1.20] 25 [32 | 25 | 49 | 17) 97 | 87/54] .. | ., | or] Pe “ 
G | 0.21 | 0.25,| 149] 20} 84 | 26 | 46 | 19 | 28 | 87% | 54] 30 | 48 | 18] ,, Za » -| 2,162} 8 
H | 0.28 | 0.28 | 3.40} 31 41 29 51 | 23 | 84 | 34] 53] 40 | 39 23° ao 110° ie 1.392; 2 
I 0.38 | 0.20 | 7.47! 37 | 63 14 18 | 24 ; 40 | 25 | 38} 40 22 e | 41° 84° »» 2.797 | 4 
J | 0.46 | 0.28 | 8.33) 45 | 64 2 2 | 25 | 42 | 28| 82) .. | Of | .82” 45° At : 
K 0.63 | 0.25 Race 55 | 80 5 4 | % | #& | 10/10) .. | .. | | age 10° ” 
L | 0.76 | 0.28 | 15.65| Too hard to machine. 27 57 8 {| 2|- 50 | 9 3° 10° 5° 168°. | 3,920 6 
M | 0.78 | 0.27 | 1618] 50*/Broke| 4 4] 97 | 43 | 1| 3)" 70 2 2° 6 38 | 96 |3574/ §& 
| | short} .. i | | 
| at 55 oe FOE Me 
Bar measured up’ to 50 tons, but no set observed. 
COMPRESSION TESTS ON FORGED UNANNEALED 
Fig.6. TUNGSTEN-IRON ALLOYS. 
SAS a Fens: (Plotted from Tables IV. and V.) 
ee 
35 
8 1 50 
020K4W 747% 
c b 
ork IS 68 2W 
G mM 
749K4W 16 184W 
“" 
LENGTH PER CONT 
e ‘ 
540% W is not malleable. If an absolutely pure metal could be 
obtained, a this statement might have to be modi- 
fied, but the-purest forms which the author has been able 





ar 


made with 0.5 per cent. tungsten steel rails at Terre 
Noire in 1868; but Petin Gaudet is, in fact, credited with 
having supplied 40 tons of 1.5 per cent. tungsten steel 
springs to the Paris, Lyons, and Marseilles Railway Com- 
pany in 1865. The 1868 rails, Captain Le Gien, of Brest, 
reported to be exceptionally soft and tough, inducing him 
toconduct further experiments. G. Heppe in 1886 recom- 
mended the addition of wolfram to tools (up to 7.5 per 
cent.), tyres (5 per‘cent.), and axles (1 per cent.) ; also to 
cast iron (14 = cent.).. Professor V. Leepin, of St. 
Petersburg, in 1897 published comparative tests of molyb- 
denum and tungsten steels made with a Siemens rever- 
beratory furnace, in the Putiloff Iron Works; molybdenum 
steel was found to be softer than tungsten steel, to stand 
forging and hardening better, and not.to be so apt to 
split as tungsten steel. Valuable information is contained 
in Mr. J, ford’s ‘‘ Notes.on Tungsten and its Uses in 





the Manufacture of Steel,” of 1893. Major Mieg, of the 


“ 





to obtain possess hardness, brittleness, and are not duc- 

tile either in the ordinary or heated condition. } 
The following table gives particulars of the physical 

constants of the metal :— 


Atomic weight .: 183.60* 
» Volume . 9.53 
» density. as ok 105.00 

Specific air 4 ach a ne 19.26 
” eat (Regnault) .. . 0.036 


According to Mendeleef, the melting point of the metal is 1500 
deg. Cent. 

It may be interesting to add for comparison the same 
data regarding molybdenum, which is supposed to be a 
metal possessing similar properties :— 


Atomic weight .. 95.90 
, ar volume er 
Specific gravity . 

ee a 88 0.072 


. The. metal not being obtainable in a form that can. be 


* The International Committee, 1903, adopts 184.0 with 
O=16, and 182.6 with H=1. lh vitae 





Bavarian Army, in 1882, suggested that rifle bullets might 
stals| be obtained of lesser diameter ‘with flatter trajectories by 
the addition of tungsten; he -preduced his projectiles 
ten metal into a suitable 
a 3 not prove practical, Mr. 
Hadfield finally mentions that platinoid is a tungsten 
per 
per cent. 
De} tungsten ; its specific resistance is about 41 microhms. 

e now proceed to Part II, of Mr. Hadfield’s paper, 


As far as we know, the metal tungsten, like chromium, 








used for electrical or heat conductivity, experiments, its 
properties in these respects are not known except approxi- 


mately. 


“Metuops or AppiINne. TUNGSTEN IN IRON ALLOyYs. = 


. For many years in Sheffield the addition of tungsten 
used in the production of ‘‘self-hardening” steel has bee 
by the oxide or by means of a metallic powder, though 
owing to more recent improvements in the manufacture 
of the ferro alloy and the metal’ itself, this form is just 
coming into general use, As — addition by means 
of metallic powder, this, although supposed to be in the 
metallic form, often contains considerable quantities of 
carbon, as well as oxide, not reduced, or only imperfectly 
so, and it is for this reason, no doubt, that the pro- 
duction of uniform qualities of tungsten steel has in 
the past been. so uncertain. More regularity is now 
obtainable by means of the ferro-tungsten alloy—that is, 
an alloy in which there is a- considérable percentage 
of iron, 1 to 4 per cent. of carbon, with a comparatively 
small percentage of manganese, and tungstén varyin 
from 30 to 80 per cent. ilst for the manufacture uv 
many kinds of tool steel the percentage of carbon present 
was no detriment, for the production of alloys in-which 
it was desired to keep down all elements. other than iron 
and tungsten to the lowest erg it was important to use 
a ferro-tungsten containing but:little carbon. The author 
therefore obtained a special ferro-tungsten of the follow- 
ing analysis :— ‘ . 
GO Oi: & P. Ma Ce Fa”. W. Total. : 
2.87 .75 .05 .02 1.30 .16 13.40 79.50 = 98.05 per cent. : 


The missing remainder of 2 per cent. was due to oxides 
of tungsten. It was very difficult to obtain a satisfactory 
— for analysis, slag being intermingled with the 
metal. 

The specimen was supplied by Messrs. Biermann, of 
Hanover, Germany, a firm who for their active work in 
the earlier days (18130-1870) of the manufacture of various 
special metals and ferro-alloys deserve much credit for 
thé manner in which they undertook the many difficult 
tasks presented to them by the steel-maker. Steel- 
makers, even fifteen years ago, did not understand what 
they themsélves really wanted, as the general knowledge 
on the subject was very imperfect. 

In the present case, thus although a satisfactory ferro- 
alloy—that is, ferro-tungsten—was obtained, there was 
inevitably a small percentage of carbon present, its 
amount necessarily increasing as the tungsten percentage 
rose, The amount of carbon present would not, how- 
ever, materially alter the mechanical properties of the 
steel obtained—that is, as regards the first six specimens ; 
but as regards the remainder, it must be borne in min 

that its effect would be more or less considerable. With 
the exception of carbon, the results are not affected by 
other elements, the manganese varying slightly from the 








COMPARISON OF COMPRESSION TESTS ON FORGED UNANNEALED 


SILICON, ALUMINIUM, CHROMIUM, NICKEL, AND TUNGSTEN-IRON ALLOYS, _s. 
REDUCTION IN LENGIM PER CENT. PRODUCED BY A COMPRESSION LOAD OF 
100 TONG PER SQ INCH, m4 Pes 


(Plotted from Table V1.) 


low percentage of 0.18 to 0.29 per cent. - In-any case,-the 
set of specimens presented for exaniination is, as far as 
the author knows, the only one yet produced of -iron 
alloyed with such a wide range of variation of tungsten— 
0.10 to 16.18 per cent., and in which the other elements, 
with the exception of carbon (specimens I te M), are only 
present. in small percentages. : rieyith 

Chemical A 318.—As ards the latest and best 
methods. used in the analysis of tungsten and its: various 
combinations, the author would recommend reference to 
a recent excellent work by Messrs. Brearley and Ibbot- 
son on ‘The Analysis of Steel Works Materials.” The 
whole matter is there very exhaustively dealt with, * 


PRODUCTION OF THE AUTHOR’S SPECIMENS. “, 


Bars of the different specimens were cast 24 in. square 
and 30 in. in length, in each case a set of smaller 
bars for bending purposes. The tungsten was. added in 
the quantities shown, also about 0.10 per cent. each of 
manganese and aluminium. 3 i 

The-series comprises thirteen sets of. specimens, and 
commences. with specimen. A, containing- 0,10 per cent. 
tungsten, rising to specimen M, containing 16.18 per cent. 





_| tungsten. The following table gives the full analyses ,.of 
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the whole series, also the percentages of tungsten aimed 











ati 
| is 
§ | Actual Analysis, be F; 
. es. 
| be eye een irae car Smee ig 3 Be 
| | 2 
Ee= | oC Si. | 8. P. | Mn. w. |Es9 
|per cent per cent | per cent|per cent per cent per cent 
A! 018 | 0.03 | 0.12 0.06 | 0.22 0.10 | 0.125 
B/} 015 | 00¢ | .. ss 0.22 | 0.20 | 0.25 
Cc; 0.15 | 007 0.10 0.08 0.29 0.40 0.50 
D 0.13 0.04 oe <6 0.18 | 0.35 0.75 
E 0.21 0.05 ee . | 0.18 | 0.81 1.00 
F 0.22 0.05 pe ae 0.18 | 1.20 1.50 
G{ 0.21 0.07 0.12 0.07 0.25 | 1.49 2.00 
H 0.28 0.06 0.10 0.06 0.28 3.40 400 
I 0.38 0.11 os 0.20 7.47 6.00 
J 0.46 0.08 0.28 8.33 9.00 
K 0.63 0.10 0,25 10,56 | 12.00 
L | 0.76 | 0.19 = o 0.28 | 15.65 | 15.00 
M 0.78 | 0.15 0.15 0.04 0.27 16.18 | 20.00 














As in the author’s iron-nickel and iron-chromium alloys, 
it was found that tungsten added to iron does not confer 
soundness ; the addition of silicon or aluminium is there- 
fore necessary. 

It will be seen from the analysis that the “‘ disturbing” 
element carbon was kept very low up to specimen G. 
The carbon in H, has probably not materially atfected the 
results, but after exceeding this specimen the carbon 
present has, no doubt, considerable influence upon the 
mechanical properties of the steel produced. On the 
other hand, the manganese present is exceedingly low 
through the whole series—in fact, about one-third the 

mount the author found necessary in his iron-nickel 
eries, As manganese, next to carbon, is probably the 
most-powerful ‘“‘stiffener”—of course it in no way ap- 
proaches the power of carbon—this series of iron tungs- 
ten alloys may be considered one which offers a sound 
basis from which to draw conclusions as to the effect of 
tungsten added in varying percentages to iron. 

Fluidity.—The molten metal wasslightly less fluid than 
ordinary steel, but no trouble was experienced in making 
the various test-bars. 

Forgeability.—The malleability when hot, whilst fairly 
good, was not equal to ordinary commercial steel, and 
some difficulty was experienced in forging the bars. It 
must, however, be remembered that manganese was only 

resent in very small quantities. No doubt if this element 
had been slightly increased there would have been no 
special difficulty ; but it was, of course, desirable to keep 
down all foreign elements to the lowest point 


CONDENSED OR Key TABLE OF TESTS. 
To present the results in a condensed form a key table 


of the various tests described in the paper is given on} 


ge 333, The general and physical data will be found* 
in more detailed Tables I, to VI., and Figs. 1 to 7, pages 
332 and 333. 
Cast Tunesten-IRon ALLOYS, 
Appearance of the Fracture of the Cast Material.—These 
are given in the following table :— 





| | Specific 











Speci - low | Gravity 
nen, Cc. | W. | Appearance of Fracture. in Cast 
| | State. 
A | 0.13 | 0.10 | Coarse crystalline inside; granular 
| in centre ; mild 
B_ | 0.15 | 0.20 Coarse crystalline ; mild 7.676 
C | 0.15 | 40 | Coarse crystalline outside ; granu-| 
| | _ lar in centre; soft 
D | 0.13 | 0.85 | Coarse crystalline outside ; granu- 
| | Jar in centre ; soft | 
E | 0.21 | 0.81 | Coarse crystalline ; mild appearance} 
F | 0.22 | 1.20 | Coarse crystalline ; mild 
G 0.21 | 1.49 | Rather finer crystalline than F;| 7.683 


| tearing fracture; a shade hard | ; 
Rather coarse crystalline ; rather; 7.792 


= 
= 
8 
~ 
oo 
—) 


| hard appearance 
0.388 7.47 | Harsh, dry fracture ; hard 
| 0.46 | 8.33 | Harsh, dry fracture ; hard 8.109 


0.63 10.56 | Very harsh, dry fracture; very hard 
‘ Very close, hard fracture ; dry 
0.78 16.18 | Very close, hard fracture ; eee 8.602 
| | pice 
| 


gene 
2 
a 
a 
a 
& 


Cast Bending Bars.—Owing to the difficulty of getting 
satisfactory specimens for tensile tests in the cast condi- 
tion from the various specimens, the author has not been 
able to prepare these, but the table in the next column and 
Fig. 2 show the bending qualities of the material as cast, 
including both the unannealed and annealed conditions. 

It will be seen that samasiing cunsetenahty toughens 
the cast material; in fact, the ding tests upon the 
cast specimens “*‘ G” and’ “H” are somewhat remark- 
able, seeing their high contents of tungsten. 

Attention is specially drawn to the fact that, unlike 
either iron manganese or iron nickel alloys, there is appa- 
rently no point where the maximum brittleness is reach 
and afterwards a return of toughness. In the two former 
steels there is a zone of brittleness, and, with further 
higher additions, a return to toughness. 

As the tungsten increases there is a gradual diminution 
of toughness, and the angle through which the bars bend 
decreases with the increase of tungsten. It is true that 
the presence of higher carbon in specimens ‘‘I ” and ‘‘J” 
somewhat complicates a comparison with manganese cr 
nickel steel; but in view of the results obtained in the 
tungsten steel it is har ily probable that, notwithstanding 
the presence of higher carbon, there would be a return of 


Bending Tests on Cast Tungsten-Iron Alloys. 
Size of bar—7 in. in len 
1 in. in width. 
# in. in thickness. 








! 
Analysis. 
Mark of Unannealed. Annealed. 
Specimen, |_| Bent Bent 
Cc Ww. 
A | 013 0.10 56 deg. broken |105 deg. broken. 
B | 0.15 0.20 64 9 Double, unbroken. 
Cc 0.15 | 0.40 31 i * 158 deg. broken. 
D 0.18 | 0.385 51 ” _|Double, unbroken. _ 
E 0.21) 0.81 31 * Pe “ 
F 0.22 | 1.20) 53 ” a se 
G | 0.21 | 1.49; 18 os os os 
H 0.28 | 3.40 23 9 “diy 5 
I 0.38 | 7.47, 6 °° 41 deg. broken. 
J 0.46/ 883/ 6 ,, Sie 
K 0.63 10.56, 6 Aas |28 oy 
L 0.76 15.65) 3 9 4 Pm 
M 0.78 16.18) 2 * }6 » 





toughness; at any rate no signs are to be detected in 
specimens K or L 
zone appears to be from 3 to7 per cent. manganese, and 
in iron-nickel alloys 10 to 15 per cent. 

Iron-tungsten alloys, therefore, do not appear to show 
the peculiar exception found in nickel and manganese 
steels. They conform to the general rule that increasing 
ye gece of an element added to an alloy already brittle 

o not restore the toughness. 

Hardness of the Cast Specimens.—For the same reason 
the alloys appear to gradually increase in hardness. 

Magnetic Susceptibility of the Cast Specimens.—Here 

in, unlike alloys of iron-manganese and iron-nickel, 
there is no falling off or decrease in the magnetic qualities 
by increasing additions of tungsten. 


(To be continued.) 








THE RESTORATION OF DANGEROUSLY 
CRYSTALLINE STEEL BY HEAT TREAT- 
MENT.* 

By J. E. Sreap, F.R.S., Member of Council, and 

ArtTuur W. Ricuarps, Middlesbrough. 

Tue researches of Brinell, Tschernoff, Le Chatelier, 
Heyn, Ridsdale, Stead, and many others, have completely 
demonstrated that when steel of coarse structure, but not 
necessarily brittle, is heated to a certain temperature and 
is then allowed to cool-in the air, or is quenched in oil or 
water, the original structure is destroyed and is replaced 
 § one of a very fine character. It was in 1898 that one 
oO! 


us fully demonstrated that pure iron, when coarsely |. 


crystalline and of exceedingly brittle character, resembling 
cast zinc more than any other metal, by heating to the 
critical point or just above the critical point, Ac3 (870 deg. 
Cent.), was restored to very excellent qualities, so as to 
resemble the same iron in the condition in which it left 
the rolls. 

Having for several years devoted much time and atten- 
tion to the effect of heat on the mechanical properties of 
steel, and having repeatedly restored dangerously crystal- 
line steel in large pieces by simple heat treatment, and 
obtained material which would be accepted by any engi- 
neer in the country as excellent, we thought that an 
account of our work would not be without value to this 
Institute, and would probably tend to show that the 
so-called generally received impression, that dangerously 
crystalline material must be forged in order. to restore it 
- = qualities, is, excepting in rare cases, quite un- 

ounded, 


VARIETIES OF DANGEROUSLY CRYSTALLINE STEEL. 


In the course of our experience we have met with steel 
dangerously crystalline which may, for convenience, be 
divided into three classes, 

The first class occurs only in mild steel very low in 
carbon and in pure iron ; it is caused by annealing for a 
long period at too low a temperature in a slightly oxidis- 
ing atmosphere. ; 

, The second class, which is equally dangerously crystal- 
line and is very common, is produced by long continued 
heating at high temperatures. . 

The third variety, occasionally met with, is produced by 
heating the steel till it is practically burnt; in other 
words, to a point so near fusion that an evolution of gas 
occurs in the interior of the steel which separates the 
crystals from each other,‘so breaking up or making more 
or leas discontinuous the whole mass. 

The metal in the third class, although greatly improved 
by heat treatment, can never be thoroughly restored by 
simply heating it ; but in the case of the steel of the first 
and second classes we have found no difficulty, by proper 
heat treatment, in making it equal, and more. often 
superior, to the normal or forged steel, which had been 


ed | worked and finished at prope: temperatures. 


It is scarcely necessary to refer more than briefly to the 
restoration from brittleness of mild steel, as this 
already been discussed in a paper by one of us in 1898, and 
by Mr. C. H. Ridsdale in the same year, the results of 
which have been fully confirmed by Professor Heyn, of 
Charlottenburg, whose researches are contained in the 
Proceedings of this Institute. We have, however, sup- 
plemented the work —— done by determining the 
resisting properties of the restored soft steel to continuous 
reversal of stresses. Te : 

The more recent work described in this paper has been 





* [We give Tables I. to IIT. on page 331; Tables IV., V., 
and VI. will appear in our next issue,—Ep. E.] 





* Paper read before the Iron and Steel Institute at 
Barrow-in-Furness, September 1, 1903, ; 


In iron-manganese alloys the brittle. 





confined to medium or structural steel, such as: is 96 
rally used for the manufacture of rails, tyres, axles, &c. 
riments on Rails.—As exception has. been re- 

peatedly taken to experiments having been made upon 
small pieces of steel, and allegations made that if larger 
masses were to be used the results would be quite dif- 
ferent, we therefore made a series of experiments on 
rails of various sections. These were tested—first, in the 
normal ‘state; secondly, in the dangerously c line 
state (a condition readily produced by heating the’ steel 
to between 1200 deg. and 1300 deg. Cent.) ; and thirdly, 
after such brittle material had been reheated to: tem- 
peratures between 850 deg. and 900 deg. Cent and 
allowed to cool in air. oa 

The tests applied were as follows :— 
4 nasa ey x: ysis. . 

mpact, or falling weight. 
Tensile test. 
. Brinell’s impression test. 
. Vibratory stress test. 
Microscopic examination. 
. Specific gravity. 
The results obtained are as follow :— 

"Series “A.” 

Bull-head rail, 80 lb. per yard, manufactured from 


TIS OUR 89 pO 


hematite iron by the acid mer process, 
Analysis, 
Per Cent, 
Carbon pa ay Sl tex Sans’ 
Manganese ... ic Se ae ee 1.01 
Silicon ae 4 mel be w. 0.05 
Sulphur Ss se he Ue .. 0.094 
Phosphorus ... es : .. 0.065 


A1,—This was a complete rail, 30 ft. long, and had 
been allowed to cool down in air without treat- 
ment. This rail was subjected to an impact 
destruction test :— ‘ 


Weight of ball is - Bi ... 2240 1b, 
Distance of drop... oe ae is | DOME. 
Bearings apart bye 4 <$¢,.) ~=t0) 5 OS 
Length of rail tested Rist tedes ow isaey , POR 


Fourteen blows were given, the rail being re- 

versed after each blow, and not showing any 

ignsof fracture. It wasthen nicked and broken. 

This result confirms previous evidence that 

high sulphur, or about 0.1 per cent., is not 
objectionable in sound steel rails. 

A2.—A short piece was cut from the rail at the con- 

é clusion of the above test. This was overheated 

for 24 hours at 1260 deg. Cent., and allowed to 

cool down in air, and was divided into two 


equal parts. 

A3,—Part of the reheated rail ‘‘A 2.” This was 
3 slowly heated to between 850 deg. and 900 deg. 
Cent., and allowed to cool down in air, and 
was kept at that temperature in the furnace 

40 minutes. | : cise ; 
A 4,—A piece of the original rail, 5 ft. long, was rapidly 
eated to a temperature of 1100 deg. Cent.; it 
was left in the furnace for 12 minutes, and was 
then allowed to cool down in air. When cold 
it was tested to destruction by the impact 


test :— 
Weight of ball rt es uae ... 2240 Ib, 
Distance of drop... cs ay «oo «at 
Supports apart es ay cs ... 93.60 ft, 
Length of rail tested jee ie <n | aS 


Eighteen blows were given, the rail being re- 
versed after each blow. The rail broke at the 
nineteenth blow, , 

Tensile Tests. 
In each case the test-pieces were cut from the centre of 
the rail-head. 


Yield — Elonga- | Contras 











1100° Cent 














No. of Point. r ; 
* Treat- tion per | tion of 
Experi- |- ment, Tons per | Tons per Cent. in | Area per 
ment. : juare juare ss 
—= = 4 In. | Cent. 
Al Normal 20.00 41.00 22.00 38.90 
A2 Over- 22.10 45.90 14.00 19.60 
heated 
A383 Restored | 24.00 43.30 19.00 34.80 
A4 |Heated to} 21.90 43.20 22.00 42.40 





Appearance of Tensile Fractures, 


A 1,—Fibrous. : f 

A2,.—Fracture was very largely crystalline, with no 
trace of fibrous structure. The crystals were 
somewhat larger in the centre than. on the 
outer portion of the test-piece. 


A3.—Fibrous; very fine, and having a silky appear- 


ance. 
A4,—Fibrous; structure much finer than Al; very 

dull in appearance. 

Series oe 2B,” “ GC.” “ Fe Ya 
The section was the same for all series—viz., 90 lb. per 
yard bull-head rail (North-Eastern Railway Section). 
Manufacture. ¢ 

Series ** B.’—Made from hematite iron on the basic 
open-hearth, and represents the normal 
composition for North-Eastern rail specifi- 


cations, 

Series ‘C.”—Bessemer steel; was specially selected 
because of the high phosphorus present. 
Tt had been put to one side as unsuitable 
for making rails, . . 
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Series “D.”—Made from hematite iron on the basic 
open-hearth ; was specially selected on 
account of the high manganese, 








Analysis, 
aly | “BR” | “oO,” “p.” 

: per cent. percent. | per cent. 
Carbon é oe 0.45 - 0.36 0.46 
Manganese ., oe] OTT 0.61 1.22 
Silicon | 0.04 0.02 0.02 
Sulphur es] 0.054 0.075 0.05 
Phosphorus .. stl 0.06 0.11 0.07 











Each series comprised three rails, which were cut at the 
hot saw immediately after rolling, and were allowed to 
cool in air. 

B1.—Normal ‘rail as rolled; tested without further 
treatment. 

B2.—Overheated at 1300 d 
allowed to cool down in air. 
two parts when cold. 

B3.—Part of B2 was again heated, and kept at a tem- 

rature of between 850 deg. and 900 deg. Cent. for 1 

our, and cooled down in air, ‘ 

Cl.—Normal rail as rolled; tested without further 

. treatment. 

C2.—Part of Cl. Overheated at 1200 deg. to 1300 deg. 
Cent. for 14 hours, and allowed to cool down in air. This 
piece was divided into two equal parts. 

C3.—Part of C2 was again heated, and kept at a tem- 
perature of 850 deg. to 900 deg. Cent. for 2 hours, and 
was cooled down in air. 

D1.—Normal rail as rolled; tested without further 
treatment. 

D2.-—Part of D1. Overheated at 1200 deg. Cent. for 1 
hour, and cooled down in air; it was then divided as in 
previous series, ; ; 

D3.—Part of D2 was again heated, and kept at a tem- 
perature of 850 deg. Cent. for 2 hours, and cooled down 
In air, 


. Cent. for 14 hours, and 
This piece, was divided into 


Impact Tests. 
All rails were allowed to cool down to ordinary tem- 
perature before testing. 








Weight of ball 2240 Ib. 
Distance of drop .., 10 ft. 
Bearings apart... 3.5 ,, 
Length of rail teste 5,, 
| 
Sethe | Deflection | Deflection | Deflection 
No Treatment, | after First | after Second | after Third 
, Blow. Blow. Blow. 
in. in. | in. 
: Bl Normal 14 8h 475 
B+ B2| Overheated Broke me | ee 
B3 Restored 1g 3. 44 
- Oi Normal ly; 31° : | 413 
Cc { C2| Overheated Broke cs oe 
C3} Restored 1} 3} 4} 
D1 Normal 1ys 2 8y5 
- D4 D2| Overheated lee Broke es 
. D8| Restored 1ys 235 3} 














Tensile Tests, 






































Ineach‘case the test-pieces were cut from the centre of 
the rail-head. 3 : 
| § F| & I Average Hard- 
& g i 4, ness No. 
2 > ¢ _|Brinell’s Method. 
S :|9 z 
gM Seah Remy eee 
Treatment.| . = ABR aR sy AP gg ROR SE 
3a) oe = 218 
BE/"ele |g gag ses 
5 Fo 28/3 is oF low “ 
2 joi | 22 | Oo | Be FESR Bes 
eo i|3s/|8&un)/ a8) 2a = | aa 
r (25/28/1251 88 g2eSgeie 
R | > PR” 1O | 
(B1| Normal | 20.40 | 40.10 | 18.50 29.50] 150 | 148 
B } B2 | Overheated | 32.40 | 39.40 14.75; 15.50| 147 | 142 
\B3 | Restored | 24.40 | 40.80 | 28.00 | 36.60} 153 | 156 
fel Normal | 19.35 38.10 | 26.00) 87.60 133 149 
C { C2 | Overheated | 20.30 | 37.40 | 21.00 | 20.70] 132 | 144 
C3 | Restored | 20.60 | 37.10 | 26.00| 39.20] 150 | 160 
D1| Normal | 28.10} 50.80/11.00}12.50} 210 | 209 
D { D2 | Overheated | 26.90 | 50.10| 7.00} 6.00] 190°) 191 
(D3 | Restored 90.00 | 60.80 16.00] 24.40] 218 | 209 
| 





Appearance of Tensile Fractures. 

B1.—Coarsely fibrous. 

B2.—Entirely crystalline. 

B3.—Fine ; closely fibrous, 

Cl.—Coarsely fibrous, 

C2,—Crystalline. 

C3.—Fine silky fibre. 

D1.—Finely granular. 

D2.—Coarsely crystalline. pers 

D3.—Finely granular, with indications of a tendency 
to fibrous structure in the centre of the test-piece. 

Series ‘“A,”—We must observe that series ‘‘A” was 
the first rail on which we experimented with a view to 
restoration, but, judging from the structure of the frac- 
ture, it was evident that the heating had not been suffi- 
ciently elevated. The results of testing also confirm that 
view. The pyrometer in this case most | arian had not 
been correctly interpreted. In the fo owing trials the 
results are most satisfactory, for in the ‘‘B” series the 
restored rail showed an increase in tensile strength of 


0.7 ton per square inch, an increase in elongation of 9.5 
Pe cent., and an increase in the contraction of area of 
. cent, 


The ‘*C” series showed a decrease in tensile strength 


on which slip occurs, are inclined in the 
is most favourable to the action of tangential stress. But 
besides this, it may be conjectured that in a complex 


Stress,” by J. A. Ewing, LL.D., F.R.S., and J. C. W. 
Humfrey, B.A,, Philosophical Transactions of the Royal 
Society of London, Se 


of 1 per cent., and an increase in contraction of area of 
1.6 per cent. : 

In the ‘‘D” series the tensile strength remained the 
same, but the restored rail showed an increase in elonga- 
tion of 5 per cent., and an increase in contraction of area 
of 11.9 per cent. i 

Series ‘‘ C.”—This experiment was made from a cast in 
stock which had an unsuitable analysis for specifications ; 
but we thought it would be interesting to take a rail 
ingot from this, containing, as it did, sulphur 0.075 per 
cent., and phosphorus 0.11 per cent., and subject it to the 
same treatment and tests as the others. It will be noted 
that although the carbon is much lower than in the rails 
of the ‘‘A” and ‘‘B” series, the tensile strength in the 
normal rail is only a little below the others; but the 
elongation is considerably better than either, and the 
contraction of area is equal to that of the “ A” series and 
is 8.1 per cent. better than that of the ‘‘B” series, al- 
though the phosphorus is above the specified limit. The 
steel is proved o the mechanical tests to be excellent 
material in every respect. 


Experiments on 5-In. Blooms. 

As the experiments with rails were so successful, 
another series of trials was made on a much larger mass 
of steel. A long steel bloom, 5 in. square, was cut into 
5-ft, lengths. One piece was tested in its normal condi- 
tion without any treatment ; two pieces were heated for 
four hours to a temperature approaching 1400 deg. Cent., 
and were then taken from i furnace and allowed to 
cool on the mill floor. One of these. pieces was tested 
without further treatment. The second or duplicate over- 
heated piece was reheated again to about 850 deg. Cent. 
for two hours; it was then removed from the furnace and 
allowed to cool in the air. The results are appended 


below :— 
Analysis, 
Per Cent, 
Carbon ‘ 0.38 
Manganese 0.81 
Silicon... 0.04 
Sulphur 7 0.062 
Phosphorus ... 53 ise oz 0.06 
Impact Test. 


Weight of ball = 2240 Ib, 
Distance of drop = 30 ft. 


Bearings — = 3.5 ft. 
Length of billet tested = 5 ft. 











Sates | | Deflection | Deflection | Deflection 
No. Treatment. | after First after Second | after Third 
‘ : | Blow. Blow. Blow. 
in. | in, 
El Normal | 21 34 | 5} 
E2 Overheated | Broke 
E3 Restored 1} 3s 5y; 
Tensile Test, 


In each case the test-piece was cut from the central 
portion of the billet. 


| 























| ss colaae hcgn] aagammemeens 
| Re |S jE | A nee no 
2 |* | # | g _ |Brinell’s Method. 
5 | r= #4 | } <4 —— 
aoe | & Oo} & 1 ae 
Series " Treatment... | 54 | & i? be 23 
No. $0 | Qo | |} 8 fesse ea 3 
4 B2\es8 (2 FstgFars 
| | & iS |3. Sgskless 
a: 22 &.| By ree mB gs 
| (aa|22 2 38 gels|giis 
[R? ; Oo) ae 1S | a 
El Normal | 26.20} 42.10 24.00 45.80 159 144 
E2 Overheated 26.80 | 42.80 12.00 13.40 | 151 183 
E38 Restored | cee 42.30 25.00 | 30.00 | 159 148 
} | | 
Appearance of Tensile Fractures. 
E1.—Coarsely granular. 
E2.—Entirely crystalline. 
E3.—Finely granular, 
Specific Gravity. 
Series No. Treatment, ~ Specific Gravity. 
El Normal 7.8576 
E2 Overheated 7.8458 
E3 Restored 7.8567 
RESISTANCE TO REPEATED ALTERNATIONS OF STRESS, 
Professor Ewing and Mr. J.C. W. ates f B.A.,*.in 
one of the most valuable on fracture 


mee ever publish 
of metals, have shown that iron on being subjected to 
long continued alternation of stresses becomes weak, and 
eventually fractures in consequence of slipping along the 
cleavage planes of thecrystals. In discussing their results 
they say :—‘‘It is remarkable that these actions—i.e., 
cleavage slipping—are brought about by stresses much 
below what is ordinarily understood by the elastic limit 
of the material, A tensile test shows proportionality of 
strain to stress up to 12 or 13 tons ol square inch with 
no apparent defect of elasticity. The conditions under 
which these experiments were made seem to exclude the 
possibility that vibration gives rise to local augmentation 
of the stresses. The manner in which the slip-lines 
appear shows that some crystals reach the limit of elas- 
ticity sooner than others, isis, no doubt, to be ascribed 
in part to their being so oriented that the bse planes, 
irection which 


Lf 





* Fracture of metals under Repeated Alternations of 


ries A, vol. cc., pages 241 to 250 


structure built up of many crystals irregular in form, the 
distribution of stress from crystal to crystal is by no means 
homogeneous.” 
These hypotheses appear to us to be reasonable, and 
explain what actually occurs in the continuously stressed 
metal ; indeed, one of us, after careful study of the effect 
of strain on iron and steel, had quite independently 
arrived at a similar conclusion. In seeking for a suitable 
method to determine the resistance of the metals we were 
experimenting upon, we studied the several systems ad- 
vocated which claim to indicate this property. The fol- 
lowing is a description of a few of the most.important :— 
1. One, which was first employed by Wohler, in which 
the bars of metal, secured in a chuck at one end and 
weighted at the other, are revolved continuously until 
they break or do not break. It was a method of this type 
which was oy by Professor Ewing and Mr. Humfrey 
in their researches. 
2. A method, similar in principle to the last, in which 
the bars, supported at both ends, are loaded at a central 
int midway between the supports, and are revolved till 
racture is effected. A machine of this type is used in 
the Government testing works in the United States. 
3. In which the metal is subjected to continued ten- 
sional shocks, insufficient to cause permanent elongation, 
till it breaks. ; 
4. Asystem of testing in which notched bars supported 
at one or both ends are subjected to percussive shocks till 
they break. 
5. The method proposed by Professor Heyn and modi- 
fied by Professor Arnold, in which small are bent 
backward and forward till they break. 

Heyn, in testing practically ones iron, employed 
notched bars, and bent them toa right angle, straightened, 
bent again to a mght angle and again straightened, and 
continued the process till the bars broke. Arnold, on the 
other hand, in testing ordinary structural steel, uses 
small bars unnotched, which are slightly bent backward 
and forward till they break. 

The process of testing metals by alternate straining 
has long been in use in steel and wire works, and some 
wire manufacturers claim that by the hand-bending test 
alone they can satisfactorily determine the quality of 
wire. 

In the systems 1, 2, and 3 the bars of metal are not 
stressed to a point above the elastic limit, or what, by 
the tension system of testing, is accepted as. the elastic 
limit. In all the others they are materially distorted. 
Although it is premature to say whether or not the dis- 
tortion methods are capable of yielding results which 
would indicate the value of the metals for practical use, 
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TEST PIECE. = . 
x; 











it seemed to us that as metals are not distorted, excepting 
accidentally, when usefully applied, it would be unadvis- 
able to depend upon such methods until it is found that 
they give similar indications to those given by systems 
described under 1, 2, and 3, which are much more calcu- 
lated to give what is equivalent to working stresses. We 
decided, therefore, to test our samples by. the Wohler 


a below or slightly above the 
astic limit. 
Mr, Tom Westgarth (of Messrs. Richardsons, -West- 


iddlesbrough) kindly prepared and 


garth, and Co., 
placed at our disposal the necessary machine and a; 








of 1 ton per square inch, with an increase in elongation 





(Plates 7 to 9). 


pliances, and in addition greatly assisted our research by 


s 
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machining the metal to shape and appointing one of his 


‘staff to attend the testing. 


_ The illustration of the machine (see Fig. 1) was pre- 
pared for this paper by Mr. Westgarth, and is sufficiently 
clear to require very little description. 

Instead of using comparatively long bars, we have 
found it very convenient to employ short pieces of steel, 
3 in. or 4 in. long and 4 in. in diameter, in the centre part 
of which a groove is turned to reduce the diameter to § in., 
or to 1 centimetre. ‘ tag 

The exact shape of a test-piece is given in the follow- 
ing sketch :— 

Fug . m . Ce 


Lh 




















19SS8 


The groove ‘‘C” is polished till all scratches are re- 
moved. 

One end is securely fixed in a chuck on the wheel 
spindle. To the other an extension bar or continuation 


-piece is also fixed in the manner shown in the sketch. 


The weight having been slung over the end of the ex- 
tension portion, the machine is started. 
The speed of working, as registered by the counter, was 


-about 2000 revolutions per minute. 


SwepisH Iron. 
Brand — Little s. 


A bar §-in. in diameter was placed in a liquid mass of 
hematite blast-furnace slag mains about 4 tons, and 
was allowed to cool down with the slag. When cold the 
slag ball was broken up and the bar removed. 

y this treatment, in which the iron was heated out of 
contact with air to about 1300 deg. Cent., and was cooled 
very slowly during a period of three days, it was made 
most dangerously crystalline. One portion of it was 
tested in its brittle condition, A second portion was 
tested after simply reheating to a yellow heat and allow- 
ing to cool on a metal plate. The original bar was also 
tested, with the following results. The analysis of each 
portion was practically identical. 


Per Cent. 
Carbon jis ¥ te = = 0.045 
Manganese... = At me re 0.085 
Silica ... bea oe sie ssi i 0.056 
Sulphur se ids si ; Be 0.003 
Phosphorus ... si bd e 0.013 
Oxygen a¥ .s 3 sae hs 0.050 


Resistance to Vibratory Stresses. 
Number of Reversals of 
Equal Stress, 19 Tons 
per Square Inch, Required 
to Produce Fracture. 
1st Test. 2nd Test. 


Original bar ss ie 50,710 51,170 
Slag annealed... a 19,980 22,200 
Restored by heating ... 541,040 es 


Micro-Structure. 


The original bar was variable, and consisted of large 
and small grains of ferrite. The grains were all very 
large in the slag annealed material, and the carbide had 

gregated. Pearlite was practically absent. 
= the restored metal, the crystals of iron were much 
smaller than in the brittle material, but were most irregular 
in form. 

Specific Gravity. 


Original bar ons = sek 7.7 
After slag annealing... ss ms 7.8424 
After reheating ... sy bs 7.8420 


The remarkable result obtained with the Swedish bar, 
indicating as it does an enormous improvement, by being 
first made as brittle as cast iron and then reheated, re- 
quires explanation. The original bar is not, we believe, 
designad for structural material, but is regularly used for 
melting in crucibles. It contained small plates of cinder 
cutting up the mass into sections, and in all a 
the heat given to it originally at the works where it was 
made was not sufficiently strong to perfectly weld the 

rticles of iron together. The effect of the very strong 

eating in the slag ball caused the enclosed cinder to 
melt, and to behave exactly as do irregular shaped dro 
of oil when thrown into alcohol; they assumed the 
globular form, and were found in the cold metal as minute 
spherical masses. The metal itself had become perfectly 
homogeneous and continuous in structure, resembling 
that of pure melted iron, with the difference that the 
former contained the isolated globules of cinder, whilst 
in the latter there is none. 


Sort Basic STre. 

This sample was kindl;’ supplied by Mr. Arthur 
Cooper, and was made by the firm of which he is managin 
director. It was one on waich Mr. C. H. Ridsdale had 

reviously experimented and described in a paper read 
Gane this Institute in 1898. It consisted of a bar 2 in. 
square, which had been made brittle by long-continued 
heating ata high temperature. One portion was reheated 
to 950 deg. Cent., and was allowed to cool in air. A 
second portion was reheated and was forged down to a 
1}-in. square bar. 

Chemical Analysis. 


Per Cent. 
Carbon aes ee td aK se 0.05 
Silicon ~ a = a ce Nil 
Phosphorus ... no Bes se .- 0.085 


Manganese ... abs Sn cae sco OOO 





Resistance to Vibratory Stresses. 


Brittle bar... or na 14,94 
Restored by reheating _... 158,143 
Reheated and hammered ... 153,315 


Micro-Structure. 

In the brittle bar the crystals were variable in size, 
but on the average were very large. 

The structure was much finer in the restored metal, 
and was still finer in that which had been hammered. 

It would not appear, therefore, that the finest structure 
is necessarily. the best in pure iron to resist vibration 
stresses. 

Ratts Series ‘‘C” anp “D,” 
Resistance to Vibratory Stresses. _. 
| Reversals of Equal Stress| - 
of 19 Tons - Square | Specific Gravity. 
Inch. , 


| 








| 
| C. | D. C. D. 
| 
| 


Normal. . ; 4,400,000* | 1,671,440 
Overheated .. 3 872,000 376,600 
Restored a* *| 4,500,000* | 5,654,87C* 








The specimens marked * at the time the proof of this 
paper.was corrected had not been broken. 


he system of testing requires much time, as-will be | }, 


understood when it is known that, to obtain reversals of 
about six millions, the machine has to run for eight hours 
during six days. : 

The results indicate in ‘“‘D” series that, the steel 
having been made dangerously brittle, is by reheating 
not only restored, but made atleast three times as en- 
during as it-was in the normal rolled state, and at-least 
fifteen times as enduring as it was in the brittle state. 

In ‘‘C” series the tests are not completed, but they 
show that by reheating the brittle material it is made at 
least twelve times as enduring as it is in its brittle state. 

It was hoped that many more vibratory tests would 
have been ready for insertion in the paper presented to 
the members, but for reasons given above it has been 
found to be impossible. 

The results, however, all point in one direction—viz., 
that dangerously crystalline and brittlé steel can be 
changed to very high-class material, possessing great 
power of resisting vibratory stresses, by simply heating 
to between 850 deg. and 900 deg. Cent., and without the 
necessity of forging to a smaller size. 

The results of vibrating, &c., heated and forged basic 
steel would lead to the conclusion that forging embrittled 
steel is not advantageous ; but we hesitate before making 
many more tests to state that such is always the case. 

e know for a fact that wrought iron containing above 
0.2 per cent. phosphorus, after embrittling, is not fully 
restored by reheating only. It is necessary to forge as 
well as to heat in order to remove the brittleness, 


CoNcLUSIONS. 

In reviewing our work we believe that the following 
facts have been firmly established :— 

1, The microscope in each experimental series indicates 
the same result—that heating at high temperatures causes 
a great development in the size of the crystalline grains, 
and reheating to about 870 deg. restores the original or a 
better structure. 

2. If all structural steels in their normal rolled or forged 
condition are good, they can be readily deteriorated in 
quality by heating to a temperature a little above that to 
bey steel is most commonly heated previous to rolling 
or forging. - 

3. Steel made brittle by such heating, and dangerously 
brittle by heating at a temperatures, 
can be completely restored to the best possible condition 
without forging down to a smaller size or by remelting. 

Practically all our results show that not: only are the 
original good qualities of normally rolled steel, after 
making brittle, restored by the excectlingly simple treat- 
ment of heating to about 900 deg. Cent. for a very short 
time, but that such steel is made considerably better than 
it was, 

It is scarcely necessary to say how important and far- 
a to steel workers and engineers this most valuable 
knowledge is. ) 

That brittle ‘‘soft steel” can be restored by reheating 
has been proved by one of us, and confirmed by Professor 
Heyn, Mr. Ridsdale, and is well known in Sweden ; but 
that carbon steels can be actually made much superior to 
the original properly forged metal by senseeng to 870 deg. 
and cooling in air is revealed at this meeting for the first 
time. It will be remembered that one of us at the Diissel- 
dorf meeting last year urged upon those to whom it might 
concern the imperative necessity of reheating to 900 deg. 
Cent. all forgings, and allowing them to cool in the air to 
remove accidental brittleness. The results given in this 
paper fully justify the statements then made. We would 
further urge that in every forge and smith’s shop 
Le Chatelier pyrometers should be introduced, and in 
addition suitable furnaces for reheating the forgings, and 
that these should be systematically made use of. 

From our own somewhat extensive experience we know 
for a fact that in many works steel is forged, rolled, and 
finished at temperatures far above what is the best for 
the endurance of the steel when put into practical use, and 
we feel confident ‘that if such appliances were to be intel- 


.| ligently employed, the finished forgings would be greatly: 





improved. It must:be acknowledged that it has been upon 
the-inferior enduring properties of such material that 
engineers have-had- to- their - factors of safety, with 
the inevitable consequence that on the ave’ much 
greater margins have been allowed than would be neces- 
sary if thesteel were invariably obtained in its maximum 
condition of strength and safety. 

We are sanguine enough to believe that, as research ad- 
vances, that enviable will ultimately be reached. 

The work presented is certainly a movement in that 


-| direction, but we hope that by treating steel so as to ob- 


tain in it a large proportion of sorbite,’ still nearer shall 
we be to the highest aim of ‘the metallurgist of iron and 
steel. We aim-at making material which will be twice 
or three times_as enduring as that commonly made to- 
day, and we believe that -we shall be able-eventually to 
make it. ms . 
4. We are convinced that the system often specified by 
engineers, that forgings when being annealed shall not be 
heated to a temperature high enough to cause a scale, is 
wrong ; 870 deg. Cent. is coincident with a blue scale, and 
the steel is improved by heating till it forms this scale. : 
5. When the forgings are of unequal section they may 
be heated ‘to 850 . Cent. to 900 deg. Cent., and be 
then cooled in air, be oil quenched, or be treated by an: 
other Sorbyising process ‘till they are a barely visible ted, 
and finally annealed in a furnace at a dull red heat to re- 
move the stresses P uced by rapid cooling. 
As.indicating what work is being done in this direction 
in France we need only refer to a communication made by 
Mr. H. Le Chatelier to the International Association for 
Testing Materials in 1901, in which he quotes the experi- 
ence of Mr. Barba ‘ 
That gentleman, who.experimented on soft steel by 
subjecting it in the form of notched bars, before and after 
eat treatment, to the falling weight test, obtained the 
following strictly comparative results ;— 
Height of Fall 
of Weight to 
Produce Frac- 


Natural or annealed below 900 deg. Cent. 0.40 
Annealed at 900 deg. Cent. or above... 2.00 
Quenched. above -900 deg. Cent. and an- 


nealed below 700 deg.-Cent. _... ia 6.00 
Quenched without annealing at 800 deg. 1.40 
” ” ” 840 ” 2.20 

” ” : ” ” 4.47 

” 99 ” 1150 ” 5.00 


After noting what can be done in improving steel by 
proper heat treatment, is it possible for = iron and steel 
metallurgists to continue to move in the old ruts? 

We beg to acknowledge the invaluablé assistance given 
by Mr. David Evans, Mr. Tom Westgarth, Mr. Edward 
Cook, Mr. R. C. V. Whitfield, and our assistants, to all 
of whom we accord our most sincere thanks, 





BRITISH TENDERING AT COPENHAGEN.—An English firm 
has been awarded a contract for a meter for.Copen- 
hagen. The English tender was the lowest received— 
10,9302. The lowest German bid was 11,2502. The 
English firm proposes to use German materials, . finishing 
it in England. - 





ARGENTINE ELEcTRIC RAILwAys.—-Messrs. Lacroze, the 
owners of the Rural Tramway in Buenos Ayres, propose 
to electrify the section in the Federal capital. The line 
is altogether 214 miles in length. The public works de- 
partment of the Buenos Ayres pe Council has 
reported favourably on a proposal of Messrs. Doll and 
Galazar for the construction and working of an electric 
tramway between Plaza Constitucion and the Limiers 
slaughter-yards, passing through Flores and Velez Sars- 
field. Messrs. E. Gandolfo and Co. have applied to the 
municipality of Buenos Ayres for permission to erect an 
electric light and power station in Calles Pampa and 
Freire, for supplying current in Belgrano, Saavedra, 
Villa Mazzini, Villa Devoto, and General Urquiza. 


THE Iron AnD Stee, Institvure.—The sixty-third 
volume of the Proceedings of the Iron and Steel Institute 
was issued last week. It isa 2 pray volume, consisting of 
over — hundred pages, and its early publication is most 
creditable to the secretary of the Institute and those who 
have assisted him in his labours. The bulk of the work is 
occupied by a report of > peonenee at the annual 
general meeting held last May, and as the latter was 
fully reported in our columns at the time, this part of the 
book does not call for further notice at ourhands. It may 
be pointed out, however, that the prompt publication of a 
full corrected report of the last meeting on the eve of 
the summer meeting is likely to be of use to members who 
propose discussing papers on subjects cognate to these 
previously brought forward ; in fact, the value of records 
such as these largely depends on their presentation before 
the matters dealt with are more than half forgotten. The 
Journal of the Iron and Steel Institute is, however, cha- 
racterised by another admirable feature besides its 

unctuality. In the second section of the work Mr. 

rough, with the assistance of Dr. Ball and Mr. H. G. 
Greaves, presents a series of notes which form, in brief, 2 
fairly complete record of the pi of the home and 
foreign iron and steel industries. These notes are divided 
into twelve groups, with ‘sub-divisions for the different 
branches of the subject-matter. The crmapeaent is such 
that any detail is easily , and the profusion of refer- 
ences to authorities renders further research a simple 
matter. There is also a full bibliography of the English 
and foreign works relating to iron and steel which have 
been published since the last volume was issued. An 
index of thirty-four pages completes the work. 
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ENTROPY, OR THERMODYNAMICS 
FROM AN ENGINEER'S STANDPOINT. 
By J. SwinBurneE. 

(Continued from page 310.) 

6 DiacRaM For STEAM. 

InsteaD of taking a perfect gas, steam may be 
taken. Water at the temperature of ice is gene- 
rally taken as standard of comparison. The water- 
steam diagram may therefore be started from 32 deg. 
Fahr., or 493 deg. F.A., or Fahrenheit absolute. 
The unit of heat used by English engineers is the 
heat necessary to raise 1 lb. of water 1 deg. Fahr.* 
It is a pity there is a special unit of heat. It is a 
survival of the times when people did not fully 
realise that heat is energy ; but there is no reason 
why we should still have a separate unit of heat. 
But as we have the foot-pound and, I think, the 
poundalt as units of energy, 2 ogee a special 
unit of heat saves confusion. e heat necessary 
to raise 1 lb. of water 1 deg. Fahr. is called. the 
British thermal unit; and a quantity: of heat is 

measured in British thermal units. { 

The Institution of Civil Engineers has recently 
recommended officially that ‘‘ British thermal 
unit” be shortened into B.Th.U. as opposed: to 
B.T.U., which stands for ‘‘ Board of Trade Unit,” 
an irregular and barbarous name for 3600 joules. 
No doubt British thermodynamicians are getting so 
efficient in manipulating their units that inaccuracies 
due to the interchangeable use of the British ther- 
mal and the Board of Trade unit are becoming per- 
ceptible. The letters B.Th.U. will therefore be 
used to denote these things. 

To raise water one degree at a given temperature, 
or sensibly at that temperature, needs one B.Th.U. 


per lb., so the increase of entropy per degree is ; or 


dp 
dé 
water remains constant. The 6 @ curve for water 
is thus such that the rate of increase of the 
horizontal line is inversely as the height. As 


dp _ = (1.26 = log 6 + const. Th 
6 1/6, > j og cons e 


=5) provided the ‘‘specific heat” of the 


6 for a substance whose thermal capacity remains 
constant is thus a logarithmic curve, and the con- 
stant is chosen so that the curve cuts the ordinate 
OP, Fig. 8, at the height corresponding to 493 deg. 
Fahr. This curve can be easily plotted by calcula- 
tion, and more easily copied from a steam table or 
Sankey’s valuable steam chart. The steam chart, 
for which engineers are deeply indebted to Captain 
Sankey, shows properties of steam graphically, 
being a 6 } diagram with curves giving every pos- 
sible information carefully plotted on it. The state- 
ment that a square of a given size is a British 
thermal unit need not be regarded. 

It need hardly be mentioned that it is much easier 
to work all thermodynamical calculations on the 
metric, and especially the C.G.S. system; but 
there seem to be no convenient tables available. 
It is one of the strongest arguments against the 
adoption of the metric system in this country that 
Continental people, even scientific people, who could 
use it without any difficulty, generally try to avoid its 
use. A steam-table, with the temperatures in degrees 
from freezing-point, the pressures in millimetres of 
mercury, atmospheres, or kilogrammes, instead of 
megadynes per square centimetre, the heats in 
calories instead of joules, and the entropies not given 
at all, is not convenient ; and it is easier, even if it 
is desired to work on the metric system, to use the 
English—or rather American—steam-tables, such 
as Peabody’s or Reeve’s. Peabody’s and Reeve’s can 
both be got separately,§ and Reeve’s are most com- 
plete and convenient. 

The expression ‘‘ Entropy of the Heat-Energy” 





*TI do not remember which degree Fahrenheit, but 
think it is from 60 deg. to 61 deg. 

+I think poundals are energy, but they may be force, 
ora kind of yellow cakes. I donot remember, and am 
not anxious to know. 

t Lord Kelvin and others have pointed out that this 
use of the word ‘‘units” is incorrect. The guinea, penny- 
weight, perch, quartern, bushel, acre, kilderkin, hand, 
baker’s dozen, ream, em, month of Sundays, and blue 
moon are British units, so that a statement as to, say, 
31,416 British units would refer to a sort of museum that 
could easily be collected. But it is no use being too 
pedantic over such things. What is wanted is a name for 
the British thermal unit, such as the therm, then we 
could say that the water took in so many therms. It 
would be a still to say so many foot-pounds. 

' § Messrs, Wiley and Co., and Macmillan and Co, 


at the head of the table does not make the data 
inaccurate. : 

Starting from 492.8 deg. F.A., Fig. 8, the curve 
during the heating of the water is practically logarith- 
mic. It would be accurately logarithmic if the 
specific thermal capacity, or specific ‘‘ heat,” as it 
is inaccurately called, of the water were constant. 
The curve is easily got from the temperature T, and 
entropy N, columns*, and as the curvature is very 
small, a few points are enough. Suppose the water 
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is heated up to 850 deg. F.A., omitting decimals, 


before steam begins to form. The table gives 
220 lb. per square inch as the pressure, and the 
volume is inappreciable. The indicator or p v 
diagram may be drawn at the same time (Fig. 9), 
with the lettering to correspond. The 6 ¢ diagram, 
so far, is a piece of a logarithmic curve, and at 
850 deg. F.A. the entropy is 0.552. This means 
that, to get the water back to the standard tempe- 
rature of 493 deg. F.A., 493 x .552 = 272 British 
thermal units must be wasted, if 493 deg. F.A. is 
the lowest available temperature. It does not 
follow that this waste has been caused by warming 
this water. If the 0.552 was compensated entropy— 
that is to say, if the increase of entropy of the 
water was exactly balanced by an preces decrease 
of entropy of whatever supplied the heat—there 
was no increase of total entropy, and therefore no 
new waste incurred. If, on the other hand, the 
water was sensibly at the same temperature through- 
out its volume at each instant, but was heated by 
gases at a much higher temperature, there was a 
growth of uncompensated entropy outside the water 
during the heating. The growth of entropy due 
to heat conduction will be discussed poumedie In 
the case of heating water, practically all the energy 
taken in, whether as heat, or as work which is 
degraded into heat in the body of the liquid, is in 
the form of sensible heat, and it might appear 
that the entropy was a factor of the -heat; for 


though if dH/@ <q, where H is the heat taken in 





*It seems a_ pity to introduce a new letter, N, for 
entropy. Rankine used ¢ for the thermodynamic func- 
tion, and Clausius used S for entropy. Maxwell used 0 
and ¢ for temperature and entropy. Gibbs used 7 
for entropy. T and ¢ are convenient for absolute and 
thermometer temperatures, but T is already in use for 
kinetic energy, and this gives rise to confusion in dealing 
with thermodynamics and the kinetic theory of gases 
together. The Germans often use § for temperature. 
ane, of heat taken in by a body is generally written 

, but as Q in other branches of physics denotes the 
quantity factor of energy, and not energy. itself, H is 
more accurate. 06, ¢, and H are therefore used here, 
following Maxwell and others, though T, 8, and Q are 





more general, especially in scientific books and papers. 


as heat, if the process is not reversible, J "dU/6= 
@ is very nearly true where dU is the diffe- 
rential of the sensible heat of the body. It 
is not quite true, however. The water can do 
external work during the expansion, and then 


even f dU/@<. It is quite clear that the 
entropy of the water at B—that is to say, at 850 


deg. F.A.—is 0.522, however the heating has been 
carried out. Text-books on the steam-engine 
define the entropy as /dH /@, but if the water is 
heated in any other way than by taking in heat 


from the outside—for instance, by ew | by 
Foucault currents produced in the water by a 
rapidly changing electrical field—/ dH/@ might be 
zero if the water took in no heat, and negative if 
it gave out some as it heated, It cannot be too 
often urged that the entropy of a body —— on 
its condition and not on its history. Unless all 
the changes are reversible, I dH/@ depends on the 
history, not on the condition of the substance. If 
the writers of the text-books stuck to their defini- 
tion of entropy when. working with irreversible 
processes, they would come to grief at once; but 
they unconsciously avoid the abyss that ought to 
yawn for them by taking their data from steam- 
tables or Sankey’s chart, which is correct, because 
the entropy then depends on the state of the 


substance and not on iF dH/6. 

Continuing the diagrams, suppose all the water 
vaporised at pressure 220 lb. and temperature 
850 deg. F.A. The pv diagram is traced by the 
constant pressure line B C to 2.1 cubic feet. The 
state point on the 6¢ diagram goes to ¢ = 1.537. 
At the point C the p v diagram shows the external 
work done by the steam in expanding. It does not 
matter whether the steam is in the boiler or the 
cylinder for the moment ; the work is done outside 
the steam during expansion. We may assume the 
steam to be in a hypothetical cylinder. Part of 
the heat taken in is converted into work—namely, 
84.8 British thermal units, and this is shown on the 
pvdiagram. 753 British thermal units have been 
devoted to vaporising the water. This energy 
is still in the steam. The allocation of the ene 
taken in by the water in evaporating, whic 
we will assume was taken in as heat, might be 
shown on the @q@ curve. The area A B B! O then 
represents the sensible heat which raised the tem- 
perature of the water, or it so nearly represents 
the area that it may be taken to represent it. The 
variations of specific thermal capacity of water are 
small. The vertical ordinate is temperature, the 
horizontal entropy. Take now the area BC C!B"; 
it does not represent the increase of heat of the 
water from B to C, so it is not a heat diagram ; 
neither does it represent the increase of energy of 
the water from B to C, so it is not an energy 
diagram of the steam. It is a 6 diagram, and 
the length B C, multiplied by the lowest available 
temperature, gives the waste. Also the area 
BCC! B! gives the heat that must at least be given 
out at temperature B! B, or 850 deg. F.A., to ge 
the steam back into water at the same tempera- 
ture ; but this heat would not all be provided by 
the steam ; some of it must come from outside, 
generally as mechanical work. As frequently 
explained, entropy is nota factor of heat. Suppose 
we adopt a suitable factor yx, so that 6 is the 
increase of energy in the form of heat in the body 
itself if the temperature has been constant, and 
{dx is the increase of heat from the standard 
state when the temperature varies. It must be 
pointed out that splitting heat into factors @ and x, 
so that S 6 dy is energy, is unorthodox. There has 
for a long time been a sort of hazy idea in thermo- 
dynamics that heat should be split up into a tension 
and a quantity factor, like other forms of energy. 
Taking temperature as one factor, capacity for heat 
has been proposed as the other; but that is ob- 
viously absurd, as, if C is the capacity, the energy 
would be Sf C dé, not S 6dC. As has been fre- 
quently mentioned in this article, the error that 
entropy is a factor of energy is very widespread, 
not only among physicists and engineers, but even 
among many who write specially on thermodynamics. 
I brought a paper, before the Physical Society 
about two years ago, in which it was pointed 
out that, though in a reversible change ¢ is numeri- 
cally equal to the factor of energy corresponding 





with temperature, Sf: 6 dp is not energy in a real 
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change. The paper discussed the question of split- 
ting heat into factors of energy, and compared the 
advantages and drawbacks. The paper was rejected, 
however, and until scientific men generally attend 
to real partly irreversible processes, the subject 
cannot come forward for discussion. It is fair to 
point out as far as possible where this article is not 
orthodox, so that the reader does not willingly 
absorb, without criticism, as established thermo- 
dynamics, what are really the heterodox ideas of the 
writer. 

As we have to deal with sensible heat—the heat 
that makes things hot—and latent heat, which 
changes their physical state, for instance, the dif- 
ference of internal energy between steam and 
water at the same temperature, we may use suffixes, 
so that yx, is the quantity factor of sensible heat, 
and yx, that of latent heat. We may now plot 
the heat energy of the pound of water from A to 


























D 
Fig. 10. - | 
B ey 
a Ss 
- yore 
Sosy, Say, 
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C. From A to B we get the figure A BB'O, 
Fig. 10, in which the height is @ and the breadth 


Xs, 80 that the area is fe dx,, giving the sensible 


heat of the water at 850 deg. F.A., neglecting any 
question of variation of specific capacity. From 
water to steam at 6 = 850 deg. the water takes in 
837.7 British thermal units of energy, of which 753 
remain as latent heat, and 84.7 go out as work. As 
6 is here constant, x; 0.9, and we may add, a rect- 
angle BC C' B!, to represent 6 x,, to Fig. 10. As 
this rectangle is the same height as the larger rect- 
angle in the 6 ¢ diagram, we might cut an equal 
area off that area BPP! B'. This area would 
represent the increase of latent heat of the water 
from B to C, and the remaining area P C C! P! 
would represent the external work. This division 
of the 6 ¢ area into two areas representing 6 x; and 
W is not really legitimate. The quantities have no 
real place on a 6¢ diagram ; and it is only because 
the temperature is constant that they can be super- 
er that way. The diagram would look as if the 
atent heat had been completed first, and as if there 
were a state P in which all the water was evaporated, 
and no external work yet done. More than this, 
there might have’ been no work corresponding to 
the small area P CC! P'. For instance, the water 
might have been evaporated ata pressure of 220 lb. 
and blown through a small hole into a space big 
enough to hold all the steam at the same pressure 
and temperature. This process would be irrever- 
sible, and the area P C C! P! would represent 
external work that might have been done, but was 
not. The entropy would be the same in both cases, 
so would x;. The work that might have been done, 
but was not, has been called ‘‘ uncompensated 
work,” I think, first by Duhem, to correspond with 
the idea of uncompensatec entropy. The term is 
not happy, because the work does not exist. Un- 
compensated entropy is a quantity that is produced, 
without the redeeming compensation of reduction 
of entropy elsewhere. Uncompensated work is not 
produced at all. Entropy isa kind of drawback, 
so uncompensated entropy is an unmitigated draw- 
back. But work is the other way. If a British 
workman unit is paid for work he does not do, it 
would not express the employers’ feelings to say the 
workman did uncompensated'work. It is the wage 
that is uncompensated. Itis on such grounds that 


I venture to differ from so eminent an authority 
The wneompensated work is thus 


as Duhem. 
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the difference between f 6d and H. ‘ Uncom- 
pensated ” work is thus work that might have been 
gained, but was not. ‘‘ Ungained work ” might be 
a better term for it. It is the product of the un- 
compensated entropy and the temperature if that 
is constant, or f 6d, when it is not, @, being the 
uncompensated entropy. The ungained work at 
any temperature 6, is to the ree ey in- 
curred waste as 6,/6,, where 6, is the lowest avail- 
able temperature. -Where a reversible change 
takes place there is no uncompensated entropy and 
no ungained work. 





The change is then said to be | 
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made at constant ‘‘ thermodynamic togsce — 
another rather unfortunate term. e reversi- 
bility of a change can be expressed wholly in terms 
of the co-ordinates of the substance, such as the 
pressure, temperature, volume, entropy, latent 
heat, chemical energy, &c., without reference to 
the outside conditions. These expressions were 
worked out by Helmholtz, Massieu, and Gibbs, 
and are now generally known as Gibbs’s func- 
tions or thermodynamic potentials. If these 
functions were expressed clearly in words, instead 
of being treated. as obscure results of pages of 
differential equations, they would be quite useful te 
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engineers. Ifthe commom statement that the area | point of the 6 @ diagram goes down vertically, the 
of the 6 @ is the same as, or proportional to, that | entropy of the steam remaining constant. If the 
of the p v diagram were correct, there would be no | expansion were reversible and the cylinder supplied 
such thing as ungained work, and there would be no some heat, but not enough to keep the steam at 
such thing as waste, and all steam and gas erigines | 1000 deg. F.A., the pv line would go between the 
would have an efficiency of (6, — 6,)/6,, and there isothermal and adiabatic, but for simplicity this 
would be no need to study their thermodynamics, | part will be taken as both reversible and adiabatic, 
as they would be incapable of improvement. and therefore isentropic. From F the steam will 

Let the steam now be superheated to, say, be supposed to be expanded in another cylinder, 
1000 deg. F.A. at the same pressure and rever-| which abstracts heat during the expansion ; so that 
sibly. The p v diagram shows a corresponding | the pv curve F H bends down below the reversible 
increase of volume, and the state point rises to D. | adiabatic line ; and the state point on the 6 ¢ dia- 
A new area under C D is thus added to the 6 d/ gram moves from F to H, showing fall of tempera- 
diagram. . The added heat is thus partly converted ture and decrease of entropy going on together. 
into external work, and partly converted into| This curve F H will cut the saturation line at G, 
sensible heat, making the steam hotter. We may | so that at H about 0.2 of the steam has been con- 
adda curve CD to the 6 x diagram, Fig. 10, so,densed. From H to I let the expansion be neither 
that the height is @ and the breadth x, and the area adiabatic nor isothermal, so that the cylinder walls 


‘6d x, is the increase of sensible heat during the | give up heat to the steam, and the entropy thus 
J uperheating. The area under C D, Fig. 10, is increases, and the temperature falls. At I let the 


would increase ; but if, at the same time, it lost 
heat to the valve or other metal-work so that its 
entropy was reduced by loss of heat exactly enough 
to counterbalance the increase by irreversible ex- 
pansion, the trace would be vertical. These doubly 
irreversible disturbing causes would have additive 
effects in reducing the area of the p v diagram rela- 
tively to the 6 ¢. 

Matters are complicated in Fig. 8 by the left- 
ward slope F H, and the next slopeH I. It need 
hardly be repeated that such a corner as that at H 
does not occur; it is shown simply as an example. 
At E the incurred waste wasd + e. From F to H 
the entropy is reduced, and at H the incurred 
waste is M TH'M’. It might therefore be sup- 
posed that from F to H the actual waste is the dif- 
ference in entropy of F and H multiplied by M! M. 
But M' M is not the lowest avuilaine temperature 
here at all. The entropy from F to H has been 
reduced by giving up heat at a varying higher 
temperature, not to a condenser, or to anything 


less than that under C D in the 6@ diagram, 
Fig. 8, because the breadth of the heat diagram is 
x, the factor of heat, and of the 69, > the 
entropy, which is always, in fact, greater. The 
difference in area between the heat diagram and 
the 6 diagram is thus the external work if the 
change has been reversible, and the external and 
‘*uncompensated” or ‘‘ungained” work if it has 
been wholly or partly irreversible. What was said 
about its not being legitimate to divide the area 
BCC'B! of the 6 ¢@ diagram into two areas 
BPP'B' and PCC'P', one representing heat and 
the other work, is now clearer. The 6¢@ area 
under CD, Fig. 8, with its curved top, cannot be 
divided into a heat areaC DD'C! of the heat 
diagram, and an external work area, by any vertical 
line. In fact, the heat diagram, Fig. 10, is itself 
unlawful, for it has two separate kinds of heat on 
the same area. Thus, if the steam did not behave 
as a perfect gas during heating, but stored up some 
latent heat, the area C DD'C! on the heat diagram 
would really represent /'6 dy, + /9 dx, and the 
area could not be divided out into latent and sen- 
sible heat. The area of the heat diagram (Fig. 10) 
above the lowest available temperature, M 8, is the 
available energy of the steam in relation to the 
state point M. That energy can be got as work 
by going round from Dto M by S reversibly. 

From D suppose the steam to be expanded 
isothermally, but partly reversibly and partly irre- 
versibly. If the expansion were wholly irrever- 
sible, no heat would be taken in and no work done, 
and the trace of the pv diagram would beD LK E; 
whereas if the change were reversible, the trace 
would be by the bit of hyperbola D E shown dotted. 
If it is partly reversible, the pressure will be less 
than for the hyperbola, and it may be as in the full 
curve DE. The area onthe @¢@ diagram under 
D E is the same whether the path in the pv is by 
the dotted or full line, and is equal to the area 
DEK L of the p v diagram, taking the dotted line, 
and the difference is the ‘‘ungained” work. No 
part of the area under DE of the 6 @ diagram is 
thus heat, assuming the superheated steam to be a 
perfect gas. In reality, allowing for steam not 
being a perfect gas, the increase of entropy DE 
should be a little more, and the small difference 
should cover an area 6y;, which should be added to 
the heat diagram. That may be neglected. 

The superheated steam may now be expanded in 
a heat-tight non-conducting cylinder ; in a cylinder 
which gives up heat to the steam as it expands, or 
in a cylinder that abstracts heat. In order to 


|exhaust open to a condenser at lower temperature 

than the steam, say, as represented by the height 
|of the line MJ. When the steam has all fallen to 
| this temperature, the entropy will be reduced, and 
| the state point will be at the point L. How it gets 
| from I to L will be discussed presently. At L we 
have nearly a pound of water and a little steam oc- 
cupying a large volume. As the piston comes back 
the steam is all condensed to water, and we get, 
not to A, the freezing point, but to M, which is 
not at zero entropy. 

It need hardly be said that the p v and 6 ¢ dia- 
grams here discussed are not practical at all ; they 
are merely put together on paper to illustrate the 
theory of entropy. In practice the indicator dia- 
gram and the steam per half stroke is the starting 
point, and there is only a very rough approximation 
to knowledge of what happens. In the present ex- 
amples the @q@ diagram is made up from steam 
data and an imaginary p v diagram, as if of a single 
cylinder with no clearance or cushioning, and many 
peculiarities not met with in practice. A @q dia- 
gram with straight lines and corners, and a right- 
lee side like Fig. 8, is not found in steam work. 

The 6 x diagrams need not be discussed further, 
as it is beyond the scope of this paper to discuss 
|factors of heat ; they were introduced here to show 
| the difference between the 6 and real heat dia- 
grams. 

In order to keep the diagram clear, vertical lines 
lare drawn dotted from the various state points to 








the base, and the corresponding letters with accents | 


are put on the base line for reference. As it is 
tedious to follow a diagram with polygonal areas 
|denoted by numerous corner letters, areas are 
‘marked with small letters, each letter denoting the 
| area enclosed by head lines. Thus a+b is the area 
MBCDEFHIJLM. 

| At E the entropy is at the maximum value 
\touched during the cycle. To find the incurred 
waste at E the increase of entropy is multiplied by 
ithe lowest available temperature. For simplicity 
\the same pound of water may be supposed to be 
/used over and over again. So the waste is not the 
|distance P E multiplied by the lowest available 
| temperature, as the entropy never fell below R M, 
corresponding to water at the temperature of the 
| condenser. 

| Making PQ = RM, QE is the maximum in- 
crease of entropy during the cycle. Choosing 
| 32 deg. Fahr., or 493 deg. F.A. as zero of entropy, 
|is purely arbitrary ; in this case water at tempe- 
/rature OR might have been taken as the standard 
| —that is, as having zero entropy. Taking QE as 


make the discussion as complete as possible we | the increase of entropy at E, the next question is, 





may take some of each. Then the steam may! What is the lowest available temperature? The 
expand reversibly doing the full complement of | lowest temperature reached is at L M, so the waste | 
external work, or wholly irreversibly doing no ex- incurred up to the point E is the areae + d; but | 
ternal work, or partly irreversibly doing some the waste is really considerably greater owing to | 
external work. The reversible and irreversible subsequent treatment, as the temperature of the | 
expansion of a perfect gas have already been dis- Condenser is not really available, except for the 
cussed. |small outgiving of waste heat between L and M. | 
If the steam now expanded without doing any | At E, however, the waste so far incurred is the 
external work, its state point would move to the aread +e. A perfect engine working from E by | 
right of E on the 6 @ diagram, and the pv diagram |reversible changes to M, without taking in any 
would go down EK, and then the volume would ; more heat, would move the state point vertically 
in2rease at zero pressure. If the cylinder gave up | to S, and then across to M. ’ 
enough heat to keep the steam at the constant |, The path from E to F calls for no remark, as it 
temperature of 1000 deg. F.A., and expansion was is assumed to be reversible. It may be as well to. 
reversible, the pv diagram would be a continuation | Point out, however, that a vertical line on the 6 > 
of the dotted isothermal DE. Let the expansion diagram does not necessarily mean reversible isen- 
be adiabatic and reversible, the cylinder giving up | tropicadiabatic change. If the change is reversible 
and isentropic, it is also adiabatic, and the path is. 
: : vertical ; but suppose the steam were wire-drawn 
During this change the state] between E and F, its entropy from that cause | 


no heat to the steam, the curve from E is pvY = 


KE x (MK)?. 


where it can be utilised, but to cylinder walls, where 
it may be conducted away and wasted absolutely. 
The waste corresponding to the change F H is thus 
the area H F E} i. If the heat given to the cy- 
linder walls were used in a little engine, some of 
this would be recovered, and the waste would be 
less. The waste may also be reduced by some of 
the heat being given back to the steam later on. 

From H tol the steam is receiving heat from 
the cylinder walls. If this heat is supplied from 
the furnace, for instance, by a jacket, the incurred 
waste at I exceeds that at H by the area T J I' H!; 
we thus have a vertical strip of waste area 
T J [ H' which has to be reckoned twice. If the 
heat supplied between H and I was some of that 
parted with between F and H tothe cylinder walls, 
the waste due to F H, which was taken as HF E' H!, 
has been over estimated, and instead of the narrow 
strip TJ I'H' being reckoned twice, it must be 
reckoned once only. The result is that the waste 
from F to H—that is, the heat now useless—is the 
area c + d, so that the strip under H I is only 
counted once, and the little area H I J T would be 
saved, or utilised if the lower line M J of the closed 
cycle were the lowest available temperature. If 
the curve I K Lis the lowest available temperature, 
the aren HIJT is reduced to a little triangular 
piece at the top. 

The next point is the passage from I to L. The 
difficulty is that while the steam is blowing through 
the exhaust, the part that is condensed is at con- 
denser temperature, while the part that is in the 
cylinder begins by being at a higher temperature, 
and the temperature gradually falls. There is no 
one value for the temperature during the change. 
The best thing to do, therefore, is to make some 
assumption which will cause no error in deriving 
results from the 6 ¢ and p v diagrams, and will at 
the same time give a meaning to 6 during this 
change. One method is to assume that the steam, 
instead of rushing off to a condenser, is cooled to 
condenser temperature at constant volume. This 
gives the curve I K L (Fig. 8). Another assump- 
tion might be that the steam expands adiabatically 
and reversibly to the condenser temperature, and is 
then compressed isothermally to L. This involves 
external work, and is therefore incorrect. The 
condensation at constant volume is correct, as it 
gives the right result. By opening the exhaust at 
I the lowest available temperature is raised to I, 
and falls along the path IK L. The areal K LJ 
is thus added to the actual waste. 

The meaning of this slice off the @ @ diagram is 
not difficult to catch. As has been explained al- 
ready, the statement generally made that the area 
of the 6 @ cycle is the same as that of the indicator 
diagram is wrong. It is always greater, and the 
difference is the ungained work and the “lost 
work,” which has not yet been discussed. Cutting 
off a corner like I K L, therefore, looks like reduc- 
ing the area of the 6 @ cycle, so as to lessen the 
difference of area, and therefore lessen the ungained 
work. It might therefore appear that the 6 ¢ 
diagram showed that exhausting above condenser 
temperature is rather a good thing than otherwise, 
and therefore the 6 ¢ diagram is misleading. This 
would be, however, an incorrect view. The un- 
gained work is not lessened by raising the lower 
side of the 6¢ cycle. Thus, if there was some 
ungained work during the increase of entropy from 
B to C, it might be regarded as represented by an 
area of height B B or CC, and width equal to the 
uncompensated entropy. It stretches right down 
to the bottom of the diagram. This is an area by 
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which the 6 @ cycle exceeds the pv cycle, there- 
fore, whatever the height of the lower line of the 
A¢gcycle. If the lower side of the 0¢ cycle were 
raised until it coincided with the upper, and the 
ungained work were as before, the area of the 
pv cycle would be negative, and numerically equal 
to the ungained work ; that is to say, the steam 
would expand doing no external work, and the 
engine would do work equal to the ungained work 
in compressing the steam into water again. 

The theory of ungained work may be shown 
better by a simple diagram. Suppose water at A 
in the 6¢ and pv diagrams, Fig. 11, were heated 
reversibly to B, then expanded to C reversibly and 
isothermally, and then expanded to D reversibly 
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and adiabatically, and finally compressed to A 
again, also reversibly. Assume the p v diagram, 
Fig. 11, to be drawn to correspond in scale with 
the 6 , and let the areas be cut up by the vertical 
and horizontal lines into small areas which do not 
overlap, each with its letter of reference. Taking 
the four steps, and putting down the intake of heat 
and output of work, we have :— 


Step. Heat Taken In. Work Done. 
AtoB at+d 0 

(ea, &, beetetf e+f=gt+i 

AD 4 0 at+b=ht+i 
D,, A Ay + € 1d) © =f (st J) 
Balance at+bt+e at+b+c=gth 


If, however, the expansion were wholly irre- 
versible, to take an extreme case for simplicity, the 
statement would be :— 


Step. Heat Taken In. Work Done. 

A toB at+d 0 

2s © b+e 0 

C5, 0 atb=h+i 

Ba: ~(f+e+d) -f=-(i+)) 
atb-f at+b-f=h-j 


The area of the 6 @ cycle would be, as_ before, 
a+b+ce, but the pv cycle would be smaller by the 
stripe + f. If the lowest available temperature is 
raised, it does not reduce this difference, as it is on 
both sides of the line of lowest available tempera- 
ture. 

Turning back to Fig. 8, cutting off the area by 
the curve I K L doesnot make the efticiency higher, 
according to the @¢ diagram, though the waste is 
the difference of areas of the p v and 6 ¢ cycles, and 
though cutting off this corner lessens the 0 ¢ cycle. 
If the path had been by IJ L, the steam would have 
been expanded further, and more work would have 
been obtained. If the expansion from Ito J and 
the compression from J to L were reversible, both 
the pv and 6 > cycles would be equally enlarged 
by the course taken. In cutting off the corner 
what is really done is to increase the waste by 
raising the lowest available temperature. This is 
another form of the same thing as occurred from 
Gto H. Thus at I the waste so far incurred is e, 
part of the area NIJ M being still to be had as 
work ; but if the exigencies of the case call for a 
raising of the lowest available temperature, there 
isa reduction of the efficiency of the engine, and an 
increase of the waste, but not an increase of dif- 
ference of cycle areas. The corner area I J LK is 
not ungained work in the sense the term has been 
employed ( / “6d ¢ — H), due to irreversibility; it is 
increased waste due to raising the lower tempera- 
ture limit. 

The irregular area e + b +c +d is the total re- 
versible waste, assuming that the entropy from H 
to I was increased by some of the heat given out 
between F and H. It must not be supposed, how- 
-— that the waste is necessarily no greater than 
this. 

So far irreversible compression has not been dis- 
cussed. If a cylinder of gas or steam is compressed 

by using up external work, it is difficult to think of 





any form of irreversible compression which would 
use up more work and give out more heat than 
would account for the decrease of the steam’s 
entropy. Ina turbine acting as a pump, however, 
the waste would be considerably greater than the 
area under the @@ cycle. This is pointed out to 
prevent any such mistake as supposing the area 
under the 6 @ cycle to be the only waste. The 
waste must be at least that area, and it may be 
more. This increased waste appears, however, as 
a reduction of the p v cycle area, as the increased 
waste due to irreversible compression increases the 
work put into the working substance by raising the 
lower side of the pv diagram’s cycle. It thus shows 
the difference of area of the 6¢ and the pv cycles. 
The excess of area of the @ 6 over the p v cycle is 
thus made up of two parts: the ungained work, due 
to irreversible expansion, and lost work, due to 
irreversible compression. 

In practical engineering, in the case of a recipro- 
cating engine, we have some approach to the p v 
diagram given by the indicator ; but there is un- 
certainty as to the value of v at the beginning of 
the stroke—that is, until the admission is finished. 
Again, there is uncertainty if the exhaust opens 
gradually. Moreover, the steam may not be at the 
same temperature throughout its volume at any 
given time. Anapproximately true p v diagram is 
made, and the 6 @ inferred from it by means of 
tables or Sankey’s chart. The difference of areas 
of the cycles should then be measured, to give the 
ungained work and the wasted work, and the lower 
boundary of the cycle should be examined to see 
whether the waste can be reduced anywhere by 
keeping down the lower temperature limit. 

Ungained work due to irreversible expansion in 
the cylinder is too minute to matter in a recipro- 
cating engine, but in the turbine it may be a very 
serious matter. The steam-turbine may in the 
future be very much more carefully studied thermo- 
dynamically than the reciprocating engine. But 
there is considerable ungained work in an ordinary 
engine in wiré-drawing through valves and ports. 

Into the details of the application of the @ ¢ dia- 
gram to actual practice it is not the object of this 
paper to go. That may be left for a future oppor- 
tunity, or the work may be done better by others 
But the first thing is to get the theory of the 6 
diagram cleared of the common errors about it, so 
that its real meanings can be brought out. 

The present position of the 0 ¢ diagram in engi- 
neering is that it is discussed in college text-books 
and in treatises for engineers ; and it is said to be 
very instructive, and to give great insight into the 
economy of the steam-engine. But it has made 
little or no progress in real engineering. One en- 
gineer, of high rank, has been said to have used it, 
and got benefit from it. But so long as it is sup- 
posed that entropy is fa H/6, or heat - weight, or 
a factor of heat, or that the 6 ¢ isa heat diagram, 
or that its area is in British thermal units, or that 
the 6 ¢ diagram is of the same area as the p v cycle, 
it seems likely to remain practically useless. It 
will be treated with great respect, because people 
always respect what they do not understand, espe- 
cially if it looks at all mathematical. Engineers 
will not like to admit that they do not understand 
it ; or, at most, those who have neglected mathe- 
matics will regret that the calculus was not taught 
apprentices in their young days, and recommend 
young men to take the @ ¢ diagram to their bosoms 
and thank their stars for it. They may even tackle 
one of the numerous and excellent books of potted 
mathematics with which the benighted engineer is 
now befriended. If he is not bogged by the potted 
mathematics, he is certain to be engulfed in the 
6 } diagram as at present constituted. But he 
feels it is a wonderful thing. 

(To be continued.) 








THE T.-8S. “KAISER WILHELM II.” 


(Continued from page 329.) 

In our issue of the 4th inst. we reproduced on a 
two-page plate general drawings showing the eleva- 
tion and plan of one of the double sets of engines 
fitted for each of the twin-screw shafts. At the same 
time we published a general end elevation (see page 
329 ante), and we now reproduce on pages 338, 339, 
and 342 details of the cylinders and valves, and of 
the steam and hydraulic reversing engines. 

The four main propelling engines, although sepa- 
rate steaming units, are coupled in pairs to two 
six-throw crank shafts, and, for facility in manceu- 





vring, the shaft for the starting and reversing levers 
for each pair is continuous, passing through a 
stuffing-box in the thwartship bulkhead. Under 
ordinary conditions the engines will be operated 
from the starting platform in the two ee 
engine compartments, although there are on both 
after engines duplicate starting and reversing en- 
gines, valves, and all details. The cylinders have 
been arranged over each six-throw crank-shaft with 
special regard to balancing, and the high-pressure 
cylinder has been placed over the first intermediate 
cylinder in all cases. In order to bring the recipro- 
cating forces of the two tandem cylinders as close 
together as possible, these superposed cylinders 
have been arranged (as shown in Fig. 64, on our 
two-page plate last week) close to each other, with 
only the thwartship bulkhead intervening. 

At the forward end there is the low-pressure cylin- 
der, operated bya double-ported slide-valve, actuated 
by double eccentric link motion, situated between 
the low-pressure and the second intermediate 
cylinders, and not, as is usual, at the outer or forward 
side of the cylinder. There is here aslight departure 
from the usual Schlick balancing arrangement in 
placing the valves between the cylinders. The aim 
usually is to get the centre-lines of reciprocating 
forces as closely together as possible, so that, as a 
rule, valves are always placed on the outside of such 
cylinders as are arranged as couples; but it was 
considered in this case that as a considerable dis- 
tance necessarily separated the two pairs of tandem 
cylinders, owing to the interposition of the thwart- 
ship bulkhead, an approximation to regularity 
throughout would give better results. 

The second intermediate cylinder has two piston 
valves, placed side by side, and on the opposite side 
of the cylinder to that occupied by the low-pressure 
slide-valve. The two spindles for the valves are, 
as in some recent large engines, connected to a 
crosshead, so that both may be worked by one pair 
of eccentrics ; but the spindles and crosshead are 
not enclosed within the casing. Informer Atlantic 
liners, and in some of our naval ships where large 
cylinders have double piston valves, the crosshead 
and spindles have been thus enclosed, as there was 
then less tendency to unequal expansion and con- 
traction. Experience in Atlantic line work, however, 
has shown that adjustment may be so frequently 
required that the advantage due to completely 
enclosing the crosshead and spindles is of less 
consequence than freedom of access. In this case, 
therefore, as is shown in the elevation, Fig. 64, 
the valve spindle and crosshead of the second 
intermediate cylinders are outside the valve casing, 
so that adjustment can easily be made without 
opening the casing. 

Aft of the second intermediate cylinder there is 
the first of the tandems, with the high-pressure cy- 
linder on the top, and the first intermediate below. 
Each of these cylinders has one piston valve, but 
they are not in line, although they are worked 
from the same pair of eccentrics. As shown on 
the end elevation, Fig. 66, published in our issue 
of the 4th inst., page 329, the intermediate cylinder 
piston valve is worked direct, while the high-pres- 
sure valve is operated through a rocking beam on a 
central pivot, placed on the top of the interme- 
diate cylinder. This arrangement was first intro- 
duced in the Kronprinz Wilhelm, in preference toa 
continuous spindle operating both valves, and the 
newer arrangement has been found much more 
advantageous, being very easily overhauled, and 
affording greater freedom for adjustment. Con- 
tinuing aft, we have over the same crankshaft, in 
the after engine-room, the tandem cylinders of the 
second set, the second intermediate cylinder, and 
the low-pressure cylinder, with the valves for the 
respective cylinders alternating with them. 

It will be noted from the vertical sections of the 
cylinders and valves which we publish this week on 
pages 338 and 339, that the valve casings form 
part of the cylinder castings. Each cylinder is a 
separate casting, and each is fitted with a liner, the 
space outside the latter being used as a steam- 
jacket in all cases. Conversing with many of the 
engineers of the North German Lloyd, we were 
somewhat struck with the variance of opinion 
expressed as to the utility or economy of steam 
jacketing. The practice of the company is to fit 
jackets in all cases, and, as a rule, they are used ; 
although they are justified in some cases only by 
the fact that they make expansion and contraction 
more equable, or because they form a satisfactory 
drainage system for the cylinders into the hot well. 

The high-pressure and first intermediate cylinders 
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are illustrated in detail by Fig. 68, on page 338, the 
second intermediate cylinder in Fig. 69, and the 
low-pressure cylinder in Fig. 70, both on page 339. 
They are all of cast iron. The high-pressure cy- 
linder, valve casing, &c., it was specified should be 
tested at a pressure of 20 kilogrammes per square 
centimetre (284 lb. per square inch); the first in- 
termediate - pressure cylinder at 15 kilogrammes 
(213 1b.); the second intermediate-pressure cylinder 
at 7 kilogrammes (100 lb.) ; and the low-pressure 
cylinder, with its valve chest—as in the other cases | 
—at 3 kilogrammes (43 Ib.). The first three pistons | 
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have Ramsbottom rings, and the low - pressure | 
piston has a Peck ring, composed of two rings 
cut like a chain and riveted together ; but for the 
sake of flexibility the upper ring is sawn through 
at various points in its circumference, while the | 
bottom is sawn at other points equidistant from 
the butt joints of the upper ring. This form of | 
ring is used very extensively in German naval 
practice. The shape of the piston bodies adopted | 
for the several cylinders is shown clearly by our 
illustrations on pages 338 and 339. 

Metallic packing is used throughout for piston | 
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and valve-rods. In the design of cylinders and 
valves, and in their arrangement each to the 
others, particular care was taken to minimise the 
length of the receiver pipes. The details of the 
valves are so clearly shown that it is not necessary 
to refer to them at any length. The piston valves 
have adjustable rings, and the slide-valves are 


balanced. The cylinders are lagged with 40 milli- 


metres (1.6 in.) of kieselguhr, covered with gal- 
vanised sheet iron. 

The frames carrying the cylinders are of the usual 
A design, made hollow, and are of cast steel braced 
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together by steel rods. Owing to the large over- 
haug of the low-pressure cylinder, with its double- 
ported valve, valve and chest, it was deemed 
advisable to reinforce the ordinary A frame with a 
forged-steel column, as shown in Fig. 64 on our 
two-page engraving published last week. The bed- 
plate is completely built up as part of the structure 
of the ship, and was well shown in the cross- 
sections of the ship, Fig. 35, page 193 ante. 

It is, perhaps, worth noting here that these 
engines have been built to turn outwards, while at 
the same time the starting platform has been 
arranged in the centre of the ship, so that the 
engineer, by glancing through the bulkhead door, 
is in direct control of the platform of all the 
engines. The question of in-turning versus out- 
turning screws has engaged very considerable atten- 
tion ; and it has hitherto been contended that 
although there may be a slight reduction in 


manouvring power due to the in-turning pro- | 


pellers, the advantage of having a centre-line 
starting platform more than compensated for this 
deficiency. Here, however, we have the advantage 
of concentrated platforms without the admitted 
disadvantage, and it would appear to be largely a 
question of arrangement. 
may not make such an open engine as the forged- 
steel columns, which are usual, at all events, in 
cruiser practice; but with the cranks rising up- 
wards and outwards there is greater stress on the 
front columns, and this necessitates the heavy A 
frame, and sufficient slipper surface for the cross- 
head. There is greater need, too, for extensive 
splash-boards, which cover in to a greater extent 
the view of the vera Fo ; but on the starting 
platform of the Kaiser Wilhélm II. there was clean- 
liness when she was going full. speed, and, at the 
same time, as extensive a view of the working parts 
as any engineer could desire. 

The working parts of the engine are of forged 
steel, and we subjoin some chief dimensions :— 


High-pressure cylinder :— 


Diameter 950 mm. (37.40 in.) 
Stroke ... bas cee . 1800 ,, (70.8 ,,) | 
Diameter of piston-rod 2005, GES) 
First intermediate cylinder :— 
Diameter of cylinder re RY! 2 mea, 
Stroke ... ie = Ane 1 Me 3; OO 
Diameter of piston-rod__... FR. 5) 
Diameter of connecting-rod . 215 and 275 mm. 
(8.46 and 10.82 in.) 
Length of connecting-rod ... .. 3600 mm. (141.7 in.) 
» crosshead rings 2 of 302 mm. 


r (2 of 11.89 in.) 
Diameter of crosshead bearings ... 270 mm. (10.63 in.) 
Length of crankpin... ie 6 480) ,, (1890-55) 
Diameter of crankpin 65a . 635 ,, _ (25.00 ,, 
Lengths of main bearings... ... 520 and 590 mm. 

(20.48 and 25.23 in.) 
Second intermediate cylinder :— 


Diameter of cylinder . 1900 mm. (74.7 in.) 

Stroke eae 1800 ,, (70.8 ,,) 

Diameter of piston-rod__... 240 ,, ( 9.45 ,,) 
lameter of connecting-rod 215 and 275 mm. 


* (8.46 and 10.82 in.) 
.. 3600 mm, (141.7 in.) 


Length of connecting-rod ... 





The A frame in front | 


2 of 302 mm. 
(2 of 11.89 in.) 
... 270 mm. (10.63 in.) 


Length of crosshead bearings 


Diameter of crosshead bearings 


Length of crankpin... 480 ,, (18.90,, ) 
Diameter of crankpin de 635 ,, (25.00 ,, ) 
Lengths of main bearings ... 520 and 590 mm 


Low-pressure cylinder :— 


Diameter of cylinder . 2850 mm. (112.2 in.) 
Stroke ... Me Sic a . 1880.5 CTS" ,, ) 
Diameter of piston-rod__.... « BOs: f Bas,; 
Diameter of connnecting-ro 215 and 275 mm. 


(8.46 and 10.82 in.) 
.. 3600 mm. (141.7 in.) 
2 of 302 mm. 
(2 of 11.89 in.) 
. 270 mm. (10.63 in.) 
... 480 ,, (18.90 ,, ) 
. 635 ,, (25.00 ,, ) 
520 and 590 mm. 
(20.48 and 23.23 in.) 


| In describing other details we may follow the 
| cycle of the steam from the boilers, and refer first 
to the main stop-valve. Formerly the practice 
| was to provide a double-seated equilibrium valve, 
| which sometimes gave trouble on account of the 
| difficulty of ensuring that the valve should be in 
contact with both seats at the same time. Several 
types have since been introduced, to permit steam 
tu leak through to the top of the valve, and thence 
into a receiver, so as to bring pressure on the top 
preparatory to the opening of the main valve. The 
type devised at the Vulcan Works, illustrated by 
Figs. 71 and 72 on page 339, seems to meet the 
case most satisfactorily. It will be seen that it 
takes the form of a piston valve free to move 
vertically within the valve casing. When steam is 
passed from the boiler to the valve, although the 
valve is closed, steam,’ leaking, finds its ‘way ,to 
the top between the piston part of the valve and 
the cylinder and receiver casing ; there is thus an 
‘independent connection between the valve and the 
high-pressure receiver. This condition renders the 
| valve practically in equilibrium at the moment 
'the valve is eased up from its seat, as the steam 
| pressure under the valve is then only equal to the 
| pressure over it. . There is one such main balance 
stop-valve for controlling both sets of engines ; and, 
in addition to this, each high-pressure cylinder has 
a stop-valve of its own, so that one of the tandem 
cylinders can be shut off independently of the 
other. f 

The steam and hydraulic reversing gear is of the 
usual Brown type, and is fitted at the back of the 
engine. These engines are illustrated by Figs. 73 
to 76, on the opposite page. The starting and re- 
versing gears for the two port engines, and those for 
the two starboard engines, are connected together, 
so that both engines can be controlled from either 
forward or aft starting platform ; but ordinarily 
| the work is, as we have already stated, carried on 
| from the forward engine-room. In the event of any 
| engine-room being flooded, the valves can be con- 
| trolled from the other. If one of the forward 
engine-rooms were in this unfortunate position, its 


Length of connecting-rod ... 

ce crosshead 5, ee 
Diameter of crosshead bearings .. 
Length of crankpin... 
Diameter of crankpin 
Lengths of main bearings ... 











| engine would be uncoupled by means of the shaft 





coupling (which is of the ordinary disc type) at the 
bulkhead ; but in the event of the aft engine-room 
being flooded, thenthe engine weuld require to be 
rotated along with the forward engines. 

(To be continued.) 








THE IRON AND STEEL INSTITUTE. 
In our last issue we gave an account of the first 
day’s proceedings at the recent meeting of the Iron 
and Steel Institute, held in Barrow. On the 
second day of the meeting, Wednesday, September 
2nd, the President, Mr. Andrew Carnegie, LL.D., 
again occupied the chair. 


Tue Heat TREATMENT oF STEEL. 


The first business was the reading of a paper on 
‘*Sorbitic Steel Rails,” by Messrs. J. E. Stead and 
Arthur W. Richards. It will be remembered that 
Mr. Stead had on the previous day read the paper, 
by the same authors, on ‘‘The Restoration of 
Dangerously Crystalline Steel by Heat Treatment.” 
That paper was not discussed on the first day of 
the meeting, Tuesday, the 1st inst., so that the 
two papers by these authors were discussed together 
on the Wednesday. We printed both papers in 
full in our last issue (vide pages 325 and 334 ante). 
A further contribution relating to the same sub- 
ject was contained in a paper on ‘‘ The Heat Treat- 
ment of Steel Rails High in Manganese,” by Mr. 
J.S. Lloyd, which was taken as read, and which 
we print in full on page 364 of the present issue. 

As supplementary to his papers, Mr. Stead 
said that before the discussion was opened he 
wished to correct one point upon which miscon- 
ception might arise. e had said that all brittle 
steel could be restored by heat treatment; what 
he meant was that all good brittle steel could 
be so restored. He did not mean to imply 
that steel not of proper composition could be 
made good by heat treatment. In regard to the 
method of testing to which reference had been 
made, he had received a letter from Mr. W. 
H. Maw, who had pointed out that errors might 
arise from the use of the machine illustrated: in 
the paper (see page 335 wnle), owing to the strain 
on the specimen being due, not merely to the 
weight carried by the cord, but also to the friction 
between the cord and the point over which it 
passed. That might be the case, but in the 
presénb instance it should be remembered that 
such errors would not affect the conclusions 
drawn relatively to each other, but that any 
disturbances there might be would apply to all 
tests equally. It had been pointed out to him 
also that there were several types of pyrometer 
besides that to which he had referred—namely, the 
invention of M. Le Chatelier. This was an im- 
portant point, and he would propose that in con- 
nection with the following May meeting the whole 
question should be brought up and thoroughly 
discussed. Pyrometers from all sources should be 
gathered together, and seen in action in London, a 
special furnace being constructed for the purpose. 
It had been objected by some persons in regard to 
the reheating of steel that it was very easy to carry 
out the operation with small samples ; but how could 
a furnace be designed which would heat large 
masses equally? That, indeed, was a difficulty, 
but he would point out that the present is a pro- 
gressive age, and the thing must be done. It 
would be necessary to have a furnace, the heat of 
which could be regulated to the greatest nicety, 
and he was confident that the engineering skill of 
the country would be able to effect thisend. He 
would have been glad if Mr. Richards had read the 
paper, as he had done most of the work. In fact, 
Mr. Stead described his position in the matter as 
that of a stage manager, others carrying out the 
operations. It was, perhaps, difficult for some to 
determine what sorbite was; it was a name given 
to the material by Osmond, and the latter, in his 
work, had described the substance very fully. Un- 
fortunately, the work was in French, and perhaps 
would not easily be followed by some English 
metallurgists. He had therefore made arrange- 
ments with Messrs. Griffin to have a translation of 
Osmond’s work published in this country. His 
research was of the greatest importance, and 
records of it should be in the hands of all metal- 
lurgists. When steel was heated to a certain tem- 


perature, carbon would diffuse into the iron ; it was 
not known how it was done, or why it took place, 
but the whole mass at certain heats became per- 





On quenching at a critical 


fectly homogeneous. 
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time the quality was retained, and the steel became 
hard ; whilst if the steel were further reheated at 
the same temperature, the effect was retained. 
Sorbite would not wear so rapidly as pearlite, there- 
fore pearlite should be replaced by sorbite. Al- 
though, as stated, the furnace had not been yet 
perfected which could treat 30-ft. rails (though Mr. 
Stead hoped that that would shortly be brought 
about), all manufacturers should aim at securing 
sorbite steel for axles, tyres, nuts, and bolts. 

Mr. Arthur W. Richards, referring to the tests 
quoted in the paper, said that the E series gave the 
most interesting results, details of which he quoted. 
He was of opinion that all steel forgings subject to 
impact should be reheated. Shafts, axles, and 
other articles subjected to fatigue were liable to 
become brittle in time, and he considered that 
every ten years or so they should be taken out and 
reheated to 770 deg. Cent. He felt sure that if 
this were done, it would prevent many accidents, 
and be a saving in money. 

Mr. Tom Westgarth referred to the very great 
amount of work Mr. Stead and his colleagues had 
done. He would allude to one aspect of the ques- 
tion brought forward: that was, the difticulty in 
persuading workmen and foremen that any good 
could come of experiments such as these ; that was 
because of their natural conservative attitude. But 
this was not a matter altogether to be decried ; 
their conservative opinions were due to their ex- 
perience, which was what they had to rely upon. 
At first his men considered the experiments which 
were described, to be, as they put it, ‘‘ silly rot;” 
but gradually they came to appreciate the impor- 
tant results that followed, and acknowledged that 
there was more practical effect than they had 
thought would have been possible. With regard 
to the difticulty of obtaining a suitable furnace for 
30-ft. rails, he would say that his firm had com- 
menced- designing one, in conjunction with Mr. 
Stead, as they were adopting at their works the 
system described in the paper. In regard to the 
method of making the tests, he, like other engineers, 
had been accustomed in early days to the ordinary 
testing machine, but he soon found out that by 
the new method he could get almost any result de- 
sired. The fact was that tests made with the testing 
machine did not represent the experience to which 
the metal was actually subjected, as the manner 
in which it gave way in use was very different to 
that under which it failed in the testing machine. 
He considered the rotary method adopted by the 
authors was most valuable, as it approached the 
actual working conditions very closely. 

Mr. C. H. Ridsdale was the next speaker. He 
said he would like first to express his appreciation 
of the paper as adding further data to the stock of 
knowledge of metallurgists, and putting on record 
results which showed definitely that what was 
well-known for steel up to .20 per cent. of 
carbon, as to the production of brittleness by 
overheating, and restoration by reheating, sub- 
stantially held good for rail quality steel with .35 
to .50 per cent. of carbon. It was of practical in- 
terest to know that the blow ‘‘C” of the. paper, 
with 11 per cent. of phosphorus, gave, in all states, 
fully as good ball and tensile stresses as that with 
low phosphorus. This was a further and inde- 
pendent confirmation of the Rails Commission in- 
quiry, quoted in the speaker’s paper. The slight 
reduction in specific gravity of the overheated steel, 
which was noticed by the authors, exactly bore out 
what he had shown in 1898 for soft steel. This at 
19 deg. Cent. was rather denser. As rolled, it was 
7.86017 ; as overheated, it was 7.85784 ; the difference 
was .00233. He would ask if Mr. Stead attributed 
this to intergranular separation. In regard to the 
restoration of spoiled steel, he considered no sweep- 
ing statement could be justified. In many cases, 
steel, the structure of which had either been ren- 
pered very coarse (by heat treatment of some form 
in excess), or which became very fine, or in a state 
of strain through work at too low a temperature, 
was completely restored to a condition at least as 
good as in its normal state, by simply rapid reheat- 
ing up to a cherry redness—say, to 850 deg. to 
950 deg. Cent., and then keeping at that tempera- 
ture from a minute to fifteen minutes, according 
to the size of the piece. Even a higher tempera- 
ture, such as 1000 deg. to 1100 deg. Cent., did not 
undo the good done if the time were correspond- 
ingly shortened. He believed he was the first to 
show the desirability of reheating being rapid, 
and he had always emphasised that point. It was 
therefore interesting to note that the rail A4, 



























































P Resutts or Mr. Lance’s Experiments ON Sorprric STEELS.—MECHANICAL TESTS. 
| TENSILE. | 
$ ices nes aca as Se ee Po eae 
r= ORIGINAL | y , ; Breaking | Exonea- | Fracrurep 3& SD &% tlie 
og Descrir- 5 Dimessioxs, | ¥#UDINe Potnr. SrTREss. TIN. | DIMENSIONS. | 2 | ass REMARKS. 
No. TION. ‘ \oni|SPu 
= s ps) 
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M Normal 128| -798 -500 .| 5.90 11.80 13.43 26.88 280 | 40.0 | .515 | .208 58.4| 43.9 C = .18 per cent. 
DSII| Sorbitic J32t) .798 -500 | 8.79 17.58 14.95 | 29.90 | 2.83 | 41.5 | .425 | .141 (71.8) 58.7 Reheated tu 645° C. 
DS “= 12¢| .798 | -500 | 9.50 19.00 15.€0 | $1.20 2.78 | 39.0 | .440 | .152 69.6) 60.9 + 580° C. 
T2 | Normal 125t | -798 -500 8.60 | 17.20 17.96 35.92 | 2.63 | 31.5 -564 | .250 (50.0) 47.8 C = .37 per cent. 
SH | Sorbitic 125; .798 | .500 | 12.40 | 24.80 | 18.63 37.26 | 2.73 | 36.5 | .455 | .162 67.6) 665 Reheated to 645° C. 
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Ss om 1045, .798 | .500 15.00 30.00 22.08 44.16 | 2.59 | 29.5  .510 | .204 /59.2) 67.9 ” 680° C. 
Normal 1461) .798 -500 11.05 22.10 22.08 44.16 | 2.48 24.0 | .630 | .311 (87.8) 50.0 C = .44 per cent. 
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T | Normal 1703) .798 | -500 12.50 25.00 24.98 49.96 | 2.40 | 20.0  .685 | .368 (26.4 47.1 C=.47%dry fracture 
SH | Sorbitic 1703 .798 | -500 16.10 32.20 23.00 46.00 2.59 | 29.5 | .505 | .200 |60.0' 70.0 Reheated to 645° C. 
8 | ie 1703'  .798 | .500 | 18.00 36.00 27.00 | 54.00 2.54 | 27.0 | -585 | .268 hone 66.6 ” 580° C, 
{ | | | i 


which was rapidly reheated to 1100 deg. Cent., 
had given the best results. These facts as to 
restoration had been made clear, and their prac- 
tical application had been brought forward, par- 
ticularly the reheating of all welds, stamping- 
forgings, &c., where practicable. These operations 
as a precautionary measure had been repeatedly 
urged ever since May, 1898. The speaker had 
shown how easily steel might be spoiled in various 
ways, even at unsuspected low temperatures, and 
he had exhibited a number of samples of commercial 
products dangerously crystalline and brittle, such 
as Mr. Stead had described, and which had been 
obtained and completely restored to toughness by 
momentary reheating. It had been shown, how- 
ever, that in other cases work, as well as reheating, 
was necessary. As regards large forgings, he had 
pointed out that heating bit by bit would remove 
stress. The idea had seemed to be suggested of 
late in some quarters that our recently-obtained 
knowledge was, perhaps, not reliable, because a 
good deal of it was based on what had been regarded 
as laboratory experiments with small pieces, and 
there was a tendency to undervalue results so 
obtained. The importance of tests which would 
give an indication of the ability of material to 
resist the shocks, jars, and vibrations of actual con- 
ditions of use better than more quietly applied strain, 
had been very properly emphasised, and various 
forms of vibration and other tests were put forward. 
Professor Heyn had bent grooved pieces backwards 
and forwards in a vice, whilst Professor Arnold 
held one end in a vice and pulled the other end 
backwards and forwards rapidly with a planing 
machine. Mr. Stead had rotated a grooved test- 
bar held at one end and weighted at the other (not 
beyond its elastic limit), so that the strain was con- 
tinually applied from a different direction all round 
in turn. All these tests were good in their way, 
the speaker said, and might more or less nearly 
resemble some forms of strain which material actually 
had to stand. They might be described as scientific 
tests, as the results could be expressed in numerical 
terms ; but, like most tests, they were open to various 
objections. The samples required considerable time 
and care in preparation, and might vary in behaviour 
according to the position in the bar from which they 
were cut, and in other respects. Some tests of this 
description were necessary, but it could not be said 
that anyone gave the truest gauge, though the test- 
pieces and apparatus described in the paper were 
excellent, and offered several advantages. If, how- 
ever, tests were to be valuable for the many, 
and not in the hands of the few, and such as 
would convince the average man, then the ocular 
demonstration, such as was given by sudden shock 
tests, made with the ordinary hand or steam 
hammer, a ball drop, or a straightening press, on 
full size pieces, would carry conviction. The great 
thing emphasised in the paper the speaker was 
about to read at the meeting was to let the tests 
effectually indicate the suitability of the material 
for the purpose it had to fulfil. These were some- 
times that it should stand constantly-applied pull 
or other shock (such as that to which draw-bars, or 
buffers, links of chains, &c., were subjected to), 
whilst at other times there would merely be vibra- 
tion. The results to which the speaker had referred 
five-and-a-half years ago in a former paper answered 
these requirements fairly well, in proof of which 
the speaker exhibited some samples at the meeting. 


Material was rendered brittle, and restored again 
in mass—that is to say not-in small portions—but 
in various full-sized commercial products, such as 
2-in. square billets, 1l-in. plates, &c. The tests 
made in mass showed that brittleness had been 
induced, and toughness had been restored again. 
These tests were along the same lines and of the 
same nature as those formerly described, and it was 
only lately that the importance of such experiments 
had been fully realised. Instead of bending small 
slices to and fro till they broke, full-sized billets 
had been bent backwards and forwards, both under 
the ball drop and in presses. In one instance, this 
had to be done twenty-four times before the piece 
broke, whilst other pieces took only from one to six 
or eight bends before breaking. Fresh pieces of 
some of the same samples, tested in the same way 
as originally described, were exhibited by the 
speaker at the meeting. It was from pieces of the 
same billets given to Mr. Stead that the tests were 
made, and the authors’ results bore out the tests 
there shown. Experiments such as those might be 
crude, the speaker said, but it would no doubt be 
readily admitted that they gave convincing indica- 
tions as to whether the material had or had not the 
qualities necessary for resisting severe strains, 
shock, or vibration. He considered that the authors 
had made a very good point in saying that it had 
been upon the inferior enduring properties fur- 
nished under what are not the best conditions that 
engineers have had to base their factors of safety. 
Mr. Ernest F. Lange, of Manchester, had re- 
cently carried out some experiments with a view to 
ascertain the properties of sorbitic steel, and he 
had been much impressed by the results obtained. 
These experiments were made upon small forgings 
of different carbon content, varying from .17 per 
cent. to .47 per cent. The heat treatment adopted 
in one set of experiments aimed at the production 
of an almost wholly sorbitic structure. To effect 
this, forgings were heated to about 870 deg. Cent., 
and separately quenched in water of 61 deg. Cent. 
temperature. These forgings were then reheated 
to a temperature of 580 deg. Cent., a point under 
that of recalescence.. On this temperature being 
attained, they were allowed to cool fairly slowly, 
the temperature of 400 deg. Cent. being reached in 
about two hours after shutting off the gas from the 
furnace. In the second set of experiments, the 
forgings, after being quenched, were reheated to 
645 deg. Cent., or just under the point of recales- 
cence, and then allowed to cool as before. Micro- 
structure investigation showed in all cases more 
sorbite in the pieces reheated to the lower tempera- 
ture. Some of the structures in the higher carbon 
steels were all sorbite, as shown by etching with 
picricacid. In the lower carbon steels the mecha- 
nical tests showed in all cases that the treat- 
ment had produced a large increase of the 
elastic strength, as compared with tests taken 
before the treatment. In the case of the 
pieces reheated to 645 deg. Cent. the breaking 
strength and the elongation were but slightly in- 
creased, but the contraction of area was very con- 
siderably greater. In the case of pieces reheated 
to 580 deg. Cent., the elastic and breaking strength 
was still higher, but with rather less increase in 
the elongation and contraction of area. The frac- 
tures in all cases were similar, and showed a fine, 
tough fibre. In the case of the higher carbon steels 
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neighbourhood of .40 per cent. to .50 per cent. 
carbon—there was also obtained a marked increase 
in the elastic strength, particularly in the pieces re- 
heated to 580 deg. Cent. These pieces showed a 
marked increase in the breaking strength, but in 
the case of pieces reheated to 645 deg. Cent., the 
breaking strength was either unaffected or reduced, 
the greatest reduction of strength being shown in 
those specimens which, under the microscope, ex- 
hibited transition of sorbite into finely diffused 
laminated pearlite. Both treatments in the case of 
the higher carbon steels produced a considerable 
increase in the elongation, anda still more consider- 
able addition to the contraction of area. It would 
be observed, the speaker said, that, with the excep- 
tion of the unaffected or reduced breaking strength 
in the higher carbon steels referred to, the results 
he had given harmonised with those of Mr. Stead. 
Mr. Lange exhibited two typical sheets of tests 
giving the results of his experiments, copies of which 
we reproduce in the annexed table. It would be 
seen, the speaker continued, that some of the results 
in respect to high elastic strength, combined with 
large elongation and contraction of area, were very 
remarkable. Photographs were also shown of 
highly sorbitic steels, in which the characteristic 
type of fracture of the tensile tests was exhibited. 


These photographs indicated very clearly the great’ 


strength of the material, as shown by the fracture. 

Mr. Price Williams, as an old permanent-way 
engineer, wished to bear testimony to the very 
great value of the paper just read as an addition to 
our knowledge on the question of rails. He 
wished to point out, however, in regard to making 
tests, that it was not only impact and rubbing 
which had to be considered, but a combination of 
influences that were brought to bear. 

Professor Thomas Turner referred to the value 
of the new method of testing by reversal of stress, 
and pointed out that Professor Ewing had made 
experiments in this direction, as well as Mr. Hum- 
phrey, in Birmingham. These tests had yielded most 
satisfactory results. The constant reversal of stress 
gave a satisfactory method of testing in one re- 
spect: it was possible to take the specimen out 
and examine it, and then put it back again for the 
process to be continued. In this way the ‘‘slip” 
of the parts could be examined, and the process of 
fracture, as it went on, could be seen. Such tests, 
of a very simple character, could be made by putting 
the part on a rotary spindle, with a weight pressing 
at the end, and thousands of reversals could be 
obtained in a few hours. No difficulty would be 
experienced in putting half-a-dozen specimens side 
by side in large works, and carrying such operations 
out as a regular thing. 

Mr. R. A. Hadfield, referring to the impact tests 
which the authors had made, asked if they had 
carried out such experiments on rails to the point 
of complete rupture. Most inspectors insisted on 
that. Reference had been made to the Le Chatelier 
pyrometer, but he would point out that we were 
also indebted in this field of invention to some 
English inventors. The authors had said that they 
had used 5-ft. lengths of hot rails in testing, 
plunging them into cold water until they were 
nearly black, after which they were allowed to cool 
in air. During cooling, the heat from the hot 
steel in the interior of the rails in passing 
outwards tempered the chilled portion and left 
the external parts in a sorbitic condition. In 
some of the experiments the heads of the rails 
were simply sprayed. Mr. Hadfield had visited 
the Cambria Iron Works, where steel axles were 
taken from the furnaces at a high tempera- 
ture and immersed in cold water, after which they 
were allowed to anneal themselves. The authors 
in their paper on ‘‘ The Restoration of Dangerously 
Crystalline Steel by Heat Treatment ” had said that 
their ‘‘researches would probably tend to show 
that the so-called generally received impression that 
dangerously crystalline material must be forged in 
order to restore it to good qualities was, except in 
rare cases, quite unfounded.” He would point out 
that cast steel was overheated in all cases, as it was 
acknowledged that the last heat trestment was that 
which was of influence. In the case of castings, 
that was the melting temperature, and so the burned 
condition naturally followed. Therefore, in the case 
of castings, the treatment pointed out by Mr. Stead 
was naturally followed. The speaker observed that 
each temper of carbon must have its own treatment, 
a steel having, say, 1 per cent. requiring very dif- 


ferent conditions to that with, say, .3 per cent. of 
carbon, 





Mr. Stead, in replying, said that he would re- 
serve his remarks on the discussion, to be com- 
municated to the Secretary in writing. He would 
therefore confine himself to the point last men- 
tioned by Mr. Hadfield. The tests in the paper 
dealt with steel used for ordinary structural pur- 
poses. No doubt what Mr. Hadfield had said was 
true, and the heating might be higher when the 
carbon was lower, 1 per cent. carbon steel not 
needing much above 800 deg. Cent. But the con- 
clusions given dealt with a fair range of material, 
and satisfactory results could be obtained within 
these limits—say from .25 to .50 per cent. of carbon. 


Iron OrE IN THE Duppon Estuary. 

A paper by Mr. J. L. Shaw, of Whitehaven, 
on ‘** The Probability of Iron Ore Lying below the 
Sands of the Dudden Estuary,” was next read. 
This we print in full in the present issue (page 365). 

Mr. G. J. Snelus was the only speaker on this 
paper. He said that the contribution was of great 
importance, as the Duddon estuary had not been 
explored as it ought to have been. He was sure 
that if experiments were carried out, there would be 
found a great source of wealth beneath these sands. 
On the previous day members had visited the spot, 
and the ore they there saw worked he was con- 
vinced was not an isolated deposit. 

A vote of thanks was passed to the author. 


Fue. at Barrow-In-FuRNEsS. 

A paper by Mr. W. F. Pettigrew on ‘‘ Coal as 
Fuel in Barrow-in-Furness” was next read by the 
author. This paper, which contains a record of 
very interesting trials of coal, we shall also print in 
full in an early issue. As the time had arrived for 
adjournment, there was no discussion upon it. 

The meeting then separated. 


DIsEASES OF STEEL. 


On the following day, Thursday, September 3, 
members again assembled in the Town Hall, Mr. 
Carnegie occupying the chair. The first paper 
taken was a contribution by Mr. C. H. Ridsdale, of 
Middlesbrough, and was on ‘‘The Diseases of 
Steel.” This was a long and interesting paper, 
which we hope to print in full in a future issue. 

At the conclusion of the reading Mr. J. E. 
Stead said that to discuss such a paper as this 
would require at least a ten days’ sitting, even if it 
could be done in that time. Mr. Ridsdale had 
made a special study of the ailments of steel, and 
he put that expression forward as more proper to 
the subject than the word ‘‘ diseases,” which the 
author had used. For his part he did not believe 
that steel had any essential diseases which were 
not to be removed readily, and therefore he would 
describe them as ‘‘ailments.” In regard to the 
practical aspect of the question, he would point out 
that when engineers make specifications their 
object was to get a material of the very safest 
character. It was quite possible that steel contain- 
ing improper materials if properly treated would 
give better results than that composed of proper 
materials when improperly treated. Still, other 
things being equal, the steel composed of only. the 
right materials would give better results than that 
containing, say, an excessive percentage of phos- 
phorus. 

Professor Thos. Turner said that not only steel, 
but iron also should be considered in connection 
with the subjects brought forward. For instance, 
in rolled sheets blisters were often important de- 
fects. Mr. Ridsdale advised synthetical treatment, 
but he would point out that until the experimenter 
could produce the effect he was studying at will, he 
was not able to say positively what was the cause 
of the evil. It was a much harder thing than 
might be thought to produce particular unfavour- 
able conditions. For instance, he had tried to get 
blisters in steel. He had taken the piled metal, 
and had put in the material supposed to cause 
blisters, thus trying to reproduce in practice the 
condition that was supposed to give rise to the 
defect. He had put between the sheets coke, slag, 
&c., but the blisters did not always come. It would 
seem, therefore, that the cause of blisters was not 
only due tothe materials, but there must be certain 
conditions acting with them. Thus, there must be 
a thin sheet to make blisters, so that the gases 
generated would be able to force up the material. 

The President here remarked that the word 
‘* ailments,” which. Mr. Stead had proposed, was 
not the right expression, any more than that which 





the author had adopted in the term ‘ diseases.” 








He would suggest the word should be ‘‘ mysteries.” 
They were not diseases or ailments—-simply some- 
thing unknown, which produced the defects ; if 
the mysteries were solved, the ‘‘ ailments” would 
disappear. In speaking of this, he was reminded 
of the case of one of the managers at the Carnegie 
Works, who would never allow a test of iron to be 
made until the sample had remained a week to cool ; 
he considered that the molecules required time to 
arrange themselves. 


WeELDLEss STEEL TUBES. 


A paper by Mr. H. Ehrhardt, of Diisseldorf, on 
‘*The Manufacture of Weldless Steel Tubes” was 
next read by the Secretary. This paper we shall 
also print in full shortly. ° 

The discussion was opened by Mr. R. M. Daelen, 
of Diisseldorf, who said that for some time weldless 
steel pipes had been made, but up to now large 
diameters of cylinders of good length had not been 
successfully produced, owing to the difficulty of 
obtaining the necessary hollow ingot. That was 
the remarkable fact of this process. They were 
able to take a rough ingot and pierce it with a 
mandrel up to 2 ft. in diameter, which was pushed 
through, and in the same heat it was drawn to the 
necessary length, whilst a second heat was given for 
rolling out. The rolling mill used was very simple, 
and would not need more power than the ordinary 
plate mill, being, in fact, like the well-known tyre 
mill. It had been said that it would be difficult to 
produce the exact diameter required for boiler 
rings, but practice had proved that accuracy could 
be obtained in this respect sufficient for all purposes 
required in the manufacture of locomotive boilers, 
&c. Boiler construction, therefore, was not more 
expensive than in the case of riveted seams, whilst 
greater strength was secured on less weight. 


Coke-OvEN PRACTICE. 

A paper on ‘‘ The Regulation of the Combustion 
in Coke-Oven Practice” was next read by Mr. D. 
A. Louis. This paper we hope to print at a future 
date. It was not followed by any discussion. 


Sriicon 1n Iron. 


A paper by Mr. Thos. Baker, of Sheffield, on 
‘*The Influence of Silicon on Iron” was next read. 
This paper we intend to publish in extenso in our 
next issue. 

The discussion on Mr. Baker’s paper was opened 
by Professor T. Turner, who was able to confirm 
many of the results given. For example, the 
author referred to the difficulty of obtaining suit- 
able ferro-silicon for the purpose of experiment, 
and the speaker had been examining ferro-silicons 
in connection with similar work which was being 
conducted by Mr. Colley, one of his students. 
Mr. Colley found that ferro-silicons with less than 
about 25 per cent. of silicon contained too much 
carbon to be suitable for such investigation, while 
with more than 25 per cent. of silicon there was 
usually sufficient aluminium or calcium present to 
render the material unsuitable. The author did 
not appear to attach much importance to the 
presence of small quantities of aluminium ; but 
Professor Turner had been afraid to use alloys 
containing aluminium on account of the important 
effect which even a small trace of aluminium exer- 
cised. The author also referred to the fact that 
in the determination of silicon in ferro-silicons by 
means of hydrochloric acid, there was a loss of 
silica. This was in accordance with observations 
published by Professor Turner in the Journal of the 
Chemical Society in 1884, While generally approv- 
ing of the statements of the author, he would take 
exception to the first few lines of his paper, in which 
he referred to experiments conducted by Roberts- 
Austen, Tilden, and Turner. As a matter of fact, 
Professors Roberts-Austen and Tilden were mem- 
bers of a British Association Committee, of which 
Professor Turner was secretary. They did not 
make experiments in connection with the in- 
fluence of silicon on iron and steel; but it was 
only fair to give honour to those who actually 
did assist in the investigations, two of whom— 
Mr. F. W. Harbord and Mr. J. P. Walton— 
were present, while Mr. Colley, Sen., rendered 
very great service. The object of these experi- 
ments was to ascertain the influence of silicon on 
steel used for constructional and similar purposes. 
On that account the percentages of silicon added 
were relatively small, the maximum being only 
4 per cent. On the other hand, a larger number 
of experiments were conducted than in Mr. Baker's 
investigations. At the request of the British 
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Association Committee, Mr. R. A. Hadfield inves-| would show that, far from there being serious con- 


tigated the properties of alloys with upwards of | tradictions, the results agreed very closely indeed 
0.5 per cent. of silicon, and these were given to the | with what had been observed by Mr. Baker, if 
Institute in a separate paper. As all ordinary 
constructional steel, whether Bessemer or Siemens, 
contained an appreciable amount of oxygen before | 
being deoxidised by the additional manganese, the | 
first series of experiments had for its object the 


|contained. The conclusions published in his paper 
were that ingot iron containing silicon in all pro- 
portions up to 0.5 per cent., and with about 0.5 per 
cent. of manganese, would roll well, and did not 
determination of the effect of silicon on such | show any signs of red-shortness; it welded perfectly 
oxygenated material. It was found that with| with all proportions of silicon, and, with the 
more than a quarter per cent. of silicon the metal | somewhat doubtful exception of the ,0.5 per cent. 
was red-short and crumbled in the rolls. Pro- | specimen containing an unusual proportion of phos- 
fessor Howe, in criticising these experiments, had | phorus, it was not brittle when cold. With less 
stated that the effect was due to the oxygen which | than about 0.15 per cent. of silicon, the limit of 
was present in the metal. Professor Turner had | elasticity, breaking load, extension, and reduction 
considered that the effect was due to the presence | of area were but little, if at all, affected by the 
of silicon, but it was actually brought about by a| proportion of silicon present. The fracture, though 
silica which could only be produced by the combi- | not much altered, showed rather greater tendency 
nation of oxygen and silicon. After fifteen years, to a crystalline or granular appearance. With 
therefore, he was prepared to compromise with | upwards of 0.15 per cent. of silicon the limit of 
Professor Howe and agree that silicon and oxygen, | elasticity and breaking load were increased, though 
when present together in steel, produced red- | the effect of silicon in that respect was not nearly 
shortness. The cause could be readily understood | so marked as that of carbon. The reduction of 
by reference to what was observed in welding. If|area and extension were reduced, and rendered 
a small quantity of fine sand were sprinkled | more irregular by the presence of much silicon. 
over the surface of hot iron, the iron would weld | The fracture was also rendered more granular or 
readily, because a ferro-silicate was produced. On | crystalline, and was less regular in character. In 
the other hand, if a considerable quantity of sand | conclusion, Professor Turner wished to bear testi- 
were placed between iron which was to be rolled, | mony to the value of the author’s investigations. 
the result was lamination, and the metal would not There had now been conducted four separate series 
cohere so long as the sana were present. In the! of experiments in connection with the influence of 
speaker’s experiments the proportion of silica was | silicon on iron and steel, each of which had yielded 
so great as to be visible in white patches, and when | additional information, and the author had been 
the specimen was broken, a Small cloud of silica | able to carry the work further than he (the speaker) 
was seen. No doubt this fine silica between | was able to do on account of the increased facilities 
the particles of the iron prevented them from |for pyrometric and microscopic work which now 
uniting, and thus produced the red-shortness. | existed. There were still many interesting points 
Turning to the second series of experiments, | remaining, and some of these were under investi- 
the metal employed was de-oxidised in the ordi- | gation at Birmingham. 
nary way by the addition of manganese, and,; Mr. Campion took. exception to the author’s 





allowance were made for the range of the silicon | 





Fia. 2. 


the micro-photographs was due to the use of 10 per 
cent. nitric acid for etching; he considered that 
2 per cent. nitric acid would have been sufticient. 

The author’s reply was to be communicated in 
writing. 

Votes oF THANKS. 

This brought the reading and discussion of the 
papers to a close, and Mr. Carnegie proceeded to 
put the usual votes of thanks to the meeting. These 
included the Mayor of Barrow-in-Furness, the Duke 
of Devonshire, Colonel Vickers, the hon. Secretary 
of the Barrow meeting (Mr. A. Butchart), Mr. 
Victor Cavendish, Mr. Aslett, the proprietors of 
the various works, the committees and clubs, and 
Messrs. Vickers, Sons, and Maxim, Limited. These 
votes were carried with enthusiasm, called forth by 
the admirable manner in which the arrangements 
had been made, and the hospitable reception given 
by the people of Barrow to the Institute. Thanks 
were returned by Mr. James M. While, of the 
Barrow Steel Company. 5 

Tue Next Summer MEetinG. 

A vote of thanks to the President was next pro- 
posed by Mr. Thos. Ashbury, and was seconded by 
Mr. Charles Kirchhoff, of New York. In the course 
of his speech Mr. Kirchhoff said that Mr. Carnegie 
had been elected to what was the highest office in 
connection with the Iron and Steel Institute, and 
it was felt in America that, under these circum- 
stances, the time had come when the Institute 
ought to be asked again to visit the United States. 
He represented a committee in America which was 
composed of members of the most important en- 
gineering associations in the country. He had 
been elected to be spokesman for that committee, 
and to express the hope that the Institute would 
hold its second meeting, in the fall of next year, 
in America. He had a series of letters from the 
leading engineering societies supporting this pro- 


therefore, except that it contained rather more | reference to annealing; the term that should be| posal; they represented a membership of about 


manganese, it corresponded closely with that em-| used should be ‘‘soaking.” 
ployed by the author. The examination of the | drop-tests ought to have been made. 


He considered that | 10,000 persons. L 
He was also| but they were pledged to do all in their power 


They were all very busy men, 


conclusions arrived at from his own experiments | of opinion that the abnormal appearance in one of |to make the visit of the Institute profitable and 
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pleasant. He trusted that members would be gene- 
rous to them in the one thing that was most pre- 
cious—that was, their time. He hoped they would 
cme, and would stay as long as they could. 

Mr. Kirchhoff’s speech was followed by consider- 
able applause, which was doubtless to be interpreted 
as the vote of thanks to Mr. Carnegie, being carried 
by acclamation. The President, however, chose to 
take another view of the matter. Addressing Mr. 
Kirchhoff, he said :—‘* You hear that your invita- 
tion is already acted upon. I seem,” he continued, 
‘*to livein strange, dreamy times. I was chairman 
of the reception committee when the Institute 
visited New York on that memorable occasion. 
Then I had no idea that I should one day be Presi- 
dent of the Institute ; but now I am transformed, 
and am to be received by Americans in America. 
I feel no difficulty in being loyal to both countries, 
a3aman may love both his mother and his wife. 
The visit will be an event of international import- 
ance.” Mr. Carnegie went on to say that Britons 
and Americans only needed to know each other to 
be in harmony, and he was glad to see many young 
men coming to the front who would doubtless visit 
the United States next year. In conclusion, he 
thanked members for their kind expressions, and 
considered that, so far as he was concerned, the 
presidency of the Iron and Steel Institute was the 
highest position he craved. 

This brought the proceedings to a close.’ 


VISITS AND EXCURSIONS. 


We have already made reference to some of the! page 178. 











Mastinc CRANE. 


excursions during the meeting. The arrangements 
were of an exceedingly liberal character, but it 
necessarily followed that most of the trips were 
made to the same places as were visited by the 
members of the Institution of Mechanical Engineers 
when they held their meeting at Barrow in 1901. 
On that occasion we gave a long and fully illus- 
trated description of the works of Messrs. Vickers, 
Sons, and Maxim,* whilst the paper by Mr. James 
Dunn, read at the same meeting, gave particulars 
of the shipbuilding works. On that occasion also 
the Barrow Docks were described in a paper read 
by Mr. James Stileman, which we also reproduced.t 
The Barrow Hematite Steel Works were also de- 
scribed by Mr. Arthur J. While,{ and descriptions 
were given of the Oakham Mines,§ the Furness 
Locomotive and Carriage Works.|| the Hod- 
barrow Mine, Millom, and the Griffin Chilled 
Wheel Works.** Excursions to Fleetwood anf 
Blackpool, and an excursion to the Lakes, 
were also on the programme of the former 
meeting. As these comprise the chief objects 
of interest visited at the recent Iron and Steel 
meeting, it will be evident that not much more 
remains for us to say, within the scope of a 
report of a meeting such as the present, although 
we hope, at a future time, to give some particulars 
in detail of certain of the work being carried on in 
the neighbourhood of Barrow. Unfortunately, the 





* See ENGINEERING, vol. Ixxii., page 110. + Ibid., 
page 285. + Ibid., page 710. § Ibid., page 178. || Zbid., 
] Ibid., page 179,  ** Ibid., page 180, 


visit to Messrs. Vickers’ Works was marred by 
inclement weather, rain falling continuously the 
whole of that day, and thus almost entirely pre- 
venting any visit being paid to the shipyard, Messrs. 
Vickers, in kindly.consideration for their visitors, 
keeping them within the engine works, where 
they were under cover. Although, however, so 
little remains for us to say in detail on this subject, 
it may be stated that the excursions were of a very 
successful nature, and were thoroughly enjoyed by 
the large number of members and their friends who 
attended the meeting. . As in the case of the 
earlier Mechanical Engineers meeting, all arrange- 
ments were most excellently devised and admirably 
carried out; in fact, the whole meeting went 
through. without a hitch, under the very able 
management of Mr. Butchart and those who 
worked so cordially with him. The social aspect 
of the meeting was also of a most pleasant nature. 
The conversazione of the Mayor, given on the first 
day, Tuesday; the 1st inst., was a very successful 
function. On the following day, Wednesday, a 
ball was given by the Reception Committee at the 
Town Hall, which afforded admirable accommoda- 
tion both for those who danced and those who did 
not. This was a really brilliant affair, and was 
attended not only by nearly all the members and 
their friends who were present at the meeting, but 
by a very large number of distinguished persons 
inhabiting the district. Those members of the 
Institution of Mechanical Engineers who attended 
the meeting of two years ago, and were fortunate 
enough to be present at Furness Abbey on one of 
the evenings, will remember an impromptu enter- 
tainment which was organised by two of the lead- 
ing engineers of the district, and which afforded 
great enjoyment to a number of members. On 
this occasion it was determined to do something of 
a more organised nature, and therefore a musical 
evening was on the programme for the Thursday, 
the invitation being by the Reception Committee. 
Mention should also be made of the facilities given 
to members for getting home by special trains. 
In fact, every thought seemed to be taken by the 
people of Barrow for the enjoyment and con- 
venience of their guests. 








FORE RIVER SHIP AND ENGINE 
WORKS, QUINCY, MASS. 

THESE works, which were started a year or two 
ago for the construction of guns, warships, and 
other vessels, contain several features of interest to 
naval architects, especially with reference to the ap- 
pliances for handling materials during the construc- 
tion of ships. In addition to the usual machine and 
other shops, with which we are not here concerned, 
there are two shipbuilding berths provided with 
overhead cranes, by which materials can be brought 
to the ships during construction without hand 
labour. The system adopted is that of having a 
separate rapid crane of small capacity for each side 
of each ship. Before deciding on this method, the 
company closely investigated other systems then 
in operation, including the double-cantilever gantry 
crane of large weight, but finally decided to adopt 
the present system. The considerations which led 
them to this conclusion were the much smaller 
amount of electric power necessary to operate the 
cranes, and the greater service which can be ob- 
tained from them, inasmuch as the four independent 
cranes provided for two ships can be in four different 
parts of the overhead runway, whereas a single 
double-cantilever crane, spanning two berths, can 
only be in one place at a time. 

The company then engaged the services of the 
Wellman-Seaver-Morgan Company, of Cleveland, 
Ohio, who furnished them with designs and com- 
plete working drawings of the cranes and the fixed 
structure. The latter is intended ultimately to 
cover four berths—i.e., two under the main span 
and one in each side bay. (See Figs. 1 and 2 on 
our two-page engraving this week.) Only the 
central portion, however, has as yet been built. 
The structure, which is shown by the photograph 
reproduced in Fig. 3, on page 354, has not yet 
been roofed over, but this can be done at any 
time, with a consequent saving in the amount of 
time lost through bad weather. 

The structure, as shown in our illustrations 
already referred to, consists of two rows of 
columns carrying transverse trusses, with a clear 
span of 185 ft., having provision for a canti- 
lever extension on each side of 60 ft. The 





central trusses support the girders which form run- 
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ways for four electric overhead travelling cranes, 
while each of the cantilever extensions is intended 
to carry two more. The length of the structure 
from centre to centre of end columns is 480 ft., 
while the height of the highest point from the base 
of the columns to the underside of the truss chords 
is 100 ft. Great stiffness and rigidity have been 
secured by cross bracing sufficient to withstand 
wind pressure, even after the roofing is added. The 
runways upon which the cranes move consist of 
box girders, with extra wide flanges to impart 
lateral stiffness. Fig. 1 shows a side elevation 
and Fig. 2 a cross section of the structure as it 
will appear when completed and roofed in. Longi- 
tudinal skylights are provided to illuminate the 
central portion. The cranes in the side bays are 
of shorter span than, but of the same lifting 
capacity as, leds in the main span, being intended 
for narrower ships. Fig. 1 shows that the crane 
runways are horizontal and do not partake of the 
slope of the ground. The photograph of the exist- 
ing structure, shown by Fig. 3, page 354, is taken 
from the land side. All four cranes can be seen 
approximately side by side. The points of attach- 
ment for the side bays can be readily seen. Each 
of the four cranes has a lifting capacity of 5 tons, 
with speeds as follows :— 


Hoisting speed ” 50 ft. per min. 
Cross traverse a0: ae a 5 am 
Longitudinal traverse 250 ,, > 


The cranes are of the three-motor type, having a 
separate motor for each motion, and each carries 
an operator’s cage at one end. It is easy to suspend 
a piece exactly over the centre of a ship by the co- 
operation of two neigbouring cranes, which are 
brought into line. 

The central space can take either three moderate 
sized or two large ships, and each cantilever exten- 
sion will be able to take one ship, and the whole 
will form one of the most complete shipbuilding 
sheds in existence. Several battleships have been 
or are being built in these sheds, and Fig. 3 shows 
two first-class cruisers under construction. 

Wharf Gantry Crane.—The Fore River Ship- 
building and Engine Company, when considering 
the question of a fitting-out crane for placiog heavy 
weights on board ships after launching, decided 
that the old-fashioned shear-legs were not suitable 
on account of the labour and expense in moving 
the ship along the wharf, which was necessitated 
by the immobility of the shear-legs. They accord- 
ingly consulted the Wellman-Seaver-Morgan Com- 
pany, who designed and made for them a movable 
wharf gantry crane, shown in Figs. 4 and 5 on our 
two-page engraving and Figs. 6 and 7 on pages 354 
and 347. 

This consists of a heavily counterweighted gantry 
crane having a hinged projection spanning the ship, 
and capable of being drawn up into a-vertical posi- 
tion when the ship is being moved. The structure 
consists of two girders carried by two A frames, 
the front frame being extended above the girders 
to a sufficient height to form a tower for the 
attachment of the supporting stays and lifting 
tackles. 

Attached to the upper and lower flanges of the 
girders are rails forming tracks, upon which are the 
main and auxiliary trolleys respectively. To the 
outer end of the girders is attached a lifting tackle 
for masting and similar purposes. 

The A-frames rest upon four 4-wheel trucks, two 
of which are driven by one electric motor, thus 
moving the whole crane in a direction parallel to the 
edge of the wharf. Owing to the shape of the A- 
frames, loads can be lifted from the wharf, tra- 
versed between the outer legs of the crane, and de- 
posited within the ship. By means of the hinged 
motion of the cantilever extension the masting 
tackle can be adjusted vertically, as also can its 
radius or outreach. 

All motions are under the, direction of an 
operator situated in a cabin attached to the front A- 
frame. 

The principal dimensions of the crane are as 
follow :— 


Gauge of tracks hoes Sess Sin 56 ft. 
Length of back extension of crane 

girders... ee oe nie ... 12 €. Gin. 
Length of front extension 93 ft. 
Total length of crane... ... ... 161 ft. 6in. 
Height from rail level to underside 

of crane girders a i ... 49 ft. Cin. 
Lifting capacity of main trolley _... 50 tons 

re > of auxiliary trolley ee 

of masting tackle _ ae 


” ” 





United lifting capacity of main 


and auxiliary trolley a a 75 tons 
Speed of crane upon tracks with 
full load rs a ee ... 60 ft. per min. 
Speed of main hoist... a! i Baek es 
< auxiliary hoist We ne ee an 


The main trolley moves along the top of the 
girders, and has a maximum outreach of 49 ft. from 
the front frame. The auxiliary trolley moves along 
the bottom flanges of the girders, and has a maxi- 
mum outreach of 84 ft. 

There are in all seven motors, each motion having 
a separate motor, without any clutch gearing. The 
motors vary in power from 100 horse-power for the 
longitudinal travel to 25 horse-power for the smaller 
motors. 

Fig. 4 shows a front view and Fig. 5a side elevation 
of the main and auxiliary trolleys co-operating to 
lift a gun on board a battleship. Fig. 5 also shows 
the hinged projection in a vertical position to clear 
the ship, and in an inclined position for — in 
masts. Figs. 6 and 7, on pages 354 and 347, are 
reproductions of photographs, of which the former 
shows the crane ready to lift armour-plates on 
board, and the latter in the act of using the hinged 
projection for installing the smoke-stack. 








THE ‘‘PAY-SHEET” ADDRESSOGRAPH. 

WE illustrate on page 346 a modification of the 
now well-known Addressograph, recently brought out 
by the makers of the latter, for the special purpose of 
filling pay-sheets with the names and numbers of the 
workmen and their rates of pay. If a manufacturer’s 
staff remained constant, it would, of course, be a 
simple matter to draw up once a year or so a list of 
the men and their wage rates, tall have this printed 
in the ordinary way, times and totals being filled in 
afterwards by aclerk. Unfortunately, however, such 
a plan is absolutely impracticable in any large works, 
and it has, consequently, been necessary for the whole 
list of men, with their rates, to be made up afresh 
each week, though, perhaps, more than 90 per cent. of 
it is identical with the sheet for the previous pay. 
The work is tedious and uninteresting, and care is 
needed to avoid errors. In the machine illustrated 
the names and numbers of the men are set in rubber 
type held in metal holders, which are linked together 
to torm a continuous chain, as indicated in the figure. 
This chain passes round a chain-wheel, as shown, and 
this wheel is rotated step by step by vibrating the foot- 
lever, to be seen below in Fig. 1. At the same time 
each man’s name and number is inked by a pad as it 
comes round reedy for printing. This printing is 
effected by the platen shown at the top in our illustra- 
tions. This comes down on top of the paper and 
presses it against the type below as the foot-lever is 
rocked to and fro. The paper is automatically fed 
over the type opening in the top platen by the feed 
roller, best seen in Fig. 2. The feed is adjustable 
to 5a in., so that there is no difficulty in getting 
the type to come fairly on to the ruled lines of the 
pay-sheet. A shutter closes the opening in the 
platen, whilst the paper is being fed forward, and 
so prevents it rubbing over the inky faces of the 
type below, which would cause smudging. This 
shutter moves aside automatically just before the 
operation of printing. The machine is practically the 
ordinary Addressograph, with the addition of a special 
table having a paper-feeding device, as just explained. 
This special table is readily removable, and can be 
replaced by the standard table, and then the machine 
can be used for addressing envelopes and circulars in 
the usual way. The step-by-step motion, by which 
the chain-roller is rotated, is so made that the cy- 
linder can at will be fed forward at each stroke of the 
rocking lever, in which case a fresh address or a fresh 
name is printed every time; or the chain roller can 
also be moved at every alternate stroke, in which case 
a particular address will be repeated once; or, thirdly, 
it can be fixed fast, in which case the same address or 
name will be repeated as often as desired. The machine 
can be easily run so as to print 100 names or addresses 
per minute. 
ee ge egince ore of the — called the 

upligraph, is u or printing the so-called type- 
written circulars. The 2. ¥ ne : printed nian 
ously with the body of the document, which, there- 
fore, has all the appearance of a type-written letter, 
whilst each successive circular bears a different address. 
When addresses are filled into such circulars by a 
type-writing machine after the body of the circular 
has been previously printed off, there is invariably a 
difference in the shade of the ink used. 

The actual machine illustrated has been purchased 
by one of the largest of our manufacturing companies, 
the pay-sheet of which contains some thousands of 
names. The machine described is ig! Addresso- 
graph Limited, of 92, Shoe-lane, E.C. e may add 
that the addressograph in its original form has been 
in use at our own offices for the last two years. 





40-TON BOGIE TANK WAGON. 


Ovr illustration on page 343 shows what we believe 
is the largest tank wagon now running in this country. 
The tank itself is 42 ft. 6 in. long with a diameter of 
6 ft. 74 in., and is carried on a frame constructed of 
steel channels and angles, seated on two four-wheel 
bogies of the diamond frame ty. There are two man- 
holes and one outlet, screws at the manhole working the 
outlet valve either separately or together. The outlet 
is 4 in. in diameter, and is fitted with a 4-in. cock to 
control the running off of the liquid. The journals of 
the axles are 10 in. by 5 in., and lubrication is pro- 
vided by oil axle-boxes. The wheel-base of the bogies 
is 5 ft. 6 in., and the distance from centre to centre of 
the bogies is 32 ft. The tare of the vehicle is 19 tons 
17 cwt. A number of these tank wagons are being 
built for the Oakbank Oil Company, Limited, at the 

resent time by Messrs. R. Y. Pickering and Co., 
Pimited, of Wishaw, near Glasgow. 








THE TRADE OF HONG KONG. 

TuE great developments which are taking place in the 
Far East are adding to the importance of Hong Kong, 
not only irom a commercial and industrial, but also 
from a political point of view. Unfortunately, during 
the past year an outbreak of plague caused a great 
increase of expenditure over the estimates. Formerly 
Hong Kong was very unhealthy on account of the bad 
sanitary conditions, but for a very considerable time, 
as we have pointed out on former occasions, conditions 
have been so much improved that residence in the 
colony is as safe as in any other part of the tropics, 
and being sent to Hong Kong is no longer synonymous 
with being sent not only to the ends of the earth, but 
also sehahly out of it altogether. The plague, which 
for some time past has been giving the authorities a 
good deal of trouble, is, for the most part, confined 
to Chinese and to that part of the colony which they 
inhabit. The extra expenditure caused by the steps 
taken to combat the plague caused a deficit in the 
colonial accounts for the year of over a million dollars, 
and although there is still a surplus of assets over 
liabilities, it looks as if some attention ought to be paid 
to the financial position of the colony. There is a 
public debt of 341,799/. which was incurred for public 
works of various kinds, and which is being paid off by a 
sinking fund. 

The value of the exports in the year 1902, in vessels 
of European construction, amounted to 3,963,463 dols., 
and of the goods in transit 2,372,397 dols., being a 
grand total of 6,335,860 dols., showing an increase of 
720,288 dols. over the previous year. 

The following table indicates the nationality of the 
various ships entering the port, the numbers of vessels 
under each flag and the tonnage carried by them, com- 
pared with the similar figures for the prevous year :— 





| farce? 
No. of ‘Times Total Tonnage. 











Ships. "Entered. 
Flag. | 
| | 
1901. | 1902. | 1901. | 1902. , 1901. | 1902. 
British .. 321 | 324 | 1770 | 1753 | 2.894,519 | 2,965,030 
Austrian 20| 2 53-50, «-128,483 | 125,929 
Belgian .. 3 1 9 8| 12,407 | 3,624 
Chinese .. 4 17 10 135 3,349 | 
Corean .. 1 “= 1; — } — 
Danish .. 8 6 | “381 8 25,903 | 23,374 
Dutch 9 8 29 23 40,872 | 26,464 
French .. 22 | 27 206 228; 209,094' 219,111 
German . 122 123 842 | 939 | 1,247,499 | 1,360,524 
Italian .. 2 4 ee 17,988 23,428 
Japanese 65 | 56 336 409 692,981) 865,400 
Norwegian 26; 49 79 300 78,004 263,379 
Portuguese 3; 3 49) 46/ 4,918 7,897 
Russian .. 4 11 4 16 | 8,797 32,046 
Spanish .. 1; — — | 784 | — 
Swedish... Ve: 7 15! 6,923 14,825 
United States... 19; 23) 89) 56! 180,476; 121,939 
No flag .. me 1]; — tre- 80 _ 
Total | 632 | 676 | 3510 | 4000 &,498,903 | 6,215,866 


| | ' | 


The above return refers to steamers only. In addi- 
tion, 42 sailing vessels visited the port during the year, 
with a total tonnage of 68,392, as compared with 50 
ships and 56,429 tons during 1901 ; 26 of these ships 
were British and nine American. 

Although Hong Kong is never likely to become a 
great industrial centre, still the recent additions which 
have been made to the territories of the colony open 
up considerable possibilities for special industries. 
The mere fact that it is under the British Government 
will, in itself, be sufficient to attract capital looking 
for investment. The most of the local industries were 
carried on during the year 1902 with satisfactory re- 
sults, although the plague hampered them considerably. 
The fallin the price of silver, however embarrassing 
in other respects, is undoubtedly advantageous as re- 
gards many local productions and industries. Cotton 
spinning was carried on during the year under more 
favourable circumstances than have prevailed since the 
initiation of this industry. The improved skill on the 
part of operatives resulted in largely increased pro- 
duction, and, aided by declining exchange, which 
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checked excessive cm Nee of Indian yarns, the local 
spinnings were freely sold at gradually advancing 
dollar prices. Under normal conditions the progress 
of this industry may now be considered as assured, 
but the possibility of an annual recurrence of plague, 
which drives many of the workpeople from the 
colony, owing to their strong dislike to the measures 
instituted by the sanitary authorities, is a factor 
which must not be overlooked in attempting a fore- 
cast. The sugar industry had many adverse con- 
ditions to contend against during the year, which was 
a most unprofitable one. Chief amongst these was the 
continued competition with bounty-fed beet sugars, 
which low prices in Europe (the result of enormous 
over-production) allowed of being placed in Eastern 
markets at a level never kefore reached. The preferen- 
tial treatment accorded to refineries in Japan, and the 
very onerous conditions there to be contended against, 
constitute a very severe handicap to trade with that 
country, which was formerly an important outlet for 
the production in Hong Kong. Scarcity of water and 
greatly increased cost of labour were factors which 
further conduced to an unfavourable result to local 
refineries. In other respects the outlook for industrial 
enterprise in Hong Kong is, on the whole, promising. 
Fishing occupies a considerable proportion of the 
boat population of Hong —. but the fishing industry 
has not assumed any great dimensions in the imme- 
diate neighbourhood of the colony, or within its terri- 
torial waters. Attention is being paid to forestry, 
botanical science, and agriculture, so that the most 
may be made of the Jand in the colony, some parts of 
which, however, are being sold to private proprietors, 
and no doubt fortunes are being made and lost in land 
speculation. The educational system of the colony is 
at present undergoing revision, and it is expected that 
the improvements which are being made will have 
good results. Various public works were undertaken 
or completed within the year, such as the new Law 
Courts, the road to Taipo, the Western Market, the new 
Harbour Office, an extension of the Tytam reservoir, 
the Kowloon water works, and the Governor’s new peak 
residence. The new territory has continued its gradual 
and peaceful development ; and if it were not for 
the occasional inroads of disorderly characters from 
the Chinese side of the frontier, there would be little 
to record in the way of robhery or outrage. In con- 
cluding his report the Governor says :—‘‘ In spite of 
the depression caused, especially in import trade, by 
the fluctuations in the silver market and other more 
remote causes, the prosperity of the colony has con- 
tinued to expand during the past year. Statistics 
show that, in spite of the heavy drain upon the re- 
sources of the colony caused directly and indirectly by 
the annual recurrence of plague, the financial position 
of the colony is sound and gives no cause for uneasi- 
ness for the future. At the same time it is well to 
remember that the assets of this colony are practically 
the goodwill of its commerce, and it is only by a con- 
tinuance of its sea-borne trade—which fortunately as 
yet shows no signs of declining—that the colony can 
expect to remain in its present prosperous condition.” 








PrERSONAL.—-Mr. W. B. Woodhouse, A.M.I. Mech. E., 
A.M.I.E.E., has been appointed resident engineer to the 
Yorkshire Electric Power Company. Mr. Woodhouse 
has been with the Newcastle Electric Supply Company 
since their pioneer power scheme was started.— Messrs. 
Redpath, Brown, and Co., Limited, steel-girder builders, 
of Edinburgh and Glasgow, have now also opened new 
premises at the Riverside Works, East Greenwich, S.E., 
where they have laid down a stock of 3000 tons of steel 
sections.—Hadfield’s Steel Foundry Company, Limited, 
will, on the 21st inst., move their London offices to Nor- 
folk House, Laurence Pountney-hill, E.C., where all com- 
munications intended for them should be addressed. 





Coat 1N France.—The production of coal and lignites 
in France in the first half of this year was 17,333,418 tons, 
as compared with 16,194,515 tons in the corresponding 
period of 1902, showing an increase of 1,138,903 tons. 
The production of coal in France in the first half of this 
year was 16,997,608 tons, as compared with 15,874,098 
tons in the corresponding period of 1902, showing an in- 
crease of 1,123,510 tons. The contribution made by each 
coal district to the aggregate production for the first half 
of this year were as follows:—Nord and Pas-de-Calais, 
10,881,067 tons; Loire, 1,879,700 tons; Burgundy and 
Nivernais, 981,495 tons; Gard, 956,484 tons; Tarn and 
Aveyron, 931,893 tons; Bourbonnais, 575,345 tons; 
Auvergne, 256,855 tons; Western Alps, 154,415 tons ; 
Hérault, 119,132 tons; Southern Vosges, 118,976 tons ; 
Creuse and Correze, 85,106 tons; est, 57,125 tons ; 
Corsica, 15 tons. The imports of coal into France in 
the first seven months of this year were 6,395,980 tons, 
as compared with 6,119,780 tons in the corresponding 
period of 1902, and 7,081,700 tons in the corresponding 
period of 1901. The imports of coke into France in the 
first seven months of this year were 848,020 tons, as com- 
pared with 662,950 tons in the corresponding period of 
1902, and 872,160 tons in the corresponding period of 1991. 
The exports of coal from France in the first seven months 
of this year were 543,750 tons, as compared with 490,360 
tons in the corresponding period of 1902, and 449,740 tons 
in the corresponding period of 1901, 





DEEP-SEA EROSION, 
To THE Eprtor OF ENGINEERING. 

Str,—Since last writing to you on this subject, my 
attention has been drawn to the action of submarine 
springs of fresh water, and the effects they produce in 
altering the bed of the sea in deep water. 

The evidence seems to show that considerable volumes 
of fresh water—having a “‘head” far above sea level— 
run between the strata of soft material, and especially 
between the hard chalk and superincumbent glacial drift. 

The fresh-water streams thus percolating the strata 
carry with them eroded material, and ultimately bubble 
up in the ocean’s bed, and, at the exit, tend to shift any 
soft deposit, which is then very readily transferred to 
other places by currents or storm action. ; 

This class of erosion is dealt with by Professor Milne 
in his paper to the Royal Cae Society, which 
appeared in the Society’s journal for August and Septem- 
ber, 1897, entitled ‘‘Sub-Oceanic Changes.”* In this 
most interesting paper, which chiefly referred to the causes 
bringing about fractures in submarine telegraphic cables, 
Professor Milne thus expressed himself :—‘‘ Without 
attempting to multiply examples which show that fresh 
water from the land escapes beneath sea-level, from what 
we know about rainfall, its evaporation and absorption, 
and the geotectonic conditions governing the flow of 
underground waters, that much of this escapes beneath 
the sea on the fringes of plateaus surrounding continents 
and islands, is apparently a legitimate hypothesis. 
Granting this, then 1t would seem that deposits, collect- 
ing around and above the submarine exits, may from 
tigae to time be suddenly loosened, and a landslip occur.” 

Sir James Anderson, endeavouring to account for the 
breaking of submarine cables off the River Rovuma in 
East Africa, noted that the interruptions occurred at the 
termination of the rainy season in the mountains, at 
which time fresh-water springs take away the bottom on 
which the cable lies, and leave it suspended. 

Admiral Wharton, a great eatherity on submarine 
phenomena, thought that undermining by submarine 
springs is as likely to be a fertile source of slipping as 
earthquakes, and he remarked on the fact that breaks in 
cables, occurring at certain times of the year, rather 
pointed to some such source as submarine springs instead 
of earthquakes. 

To those who have followed my argument on the sub- 
ject this fresh-water action will appear as strong addi- 
tional evidence in favour of the theory of deep-sea ero- 
sion, and I do not think that anyone can read the remarks 
of such men as Professor Milne, Admiral Sir William J. 
L. Wharton, and the Messrs. Matthew H. and R. Kaye 
Gray without feeling that the evidence is all in favour of 
very considerable erosion taking place on the sea bottom, 
in j Boo water, through the action of land water percola- 
tion. 

The inquiries which have from time to time taken place 
have elicited many important facts as to the disastrous 
ravagés of the advancing sea, but very little attention has 
been paid to the real cause of most of the trouble. 

I may summarise some of the chief causes of deep-sea 
erosion as follows :— 

1. The action of storms and currents in depths at pre- 
sent imperfectly understood, say, from 5 to 40 fathoms. 

2. The action of marine worms and borers. 

3. The action of fresh-water springs. 

It will not be denied that every time a particle of 
material is moved from its position on the sea bottom and 
shifted elsewhere there must be, at that spot, a corre- 
sponding —— of the sea—z.e., deep water has made 
an advance on the land. 

This deep-water erosion, going on steadily and con- 
temporaneously with the cliff erosion by surface water 
breakers and tidal currents, cannot be stopped by pro- 
tective measures on the visible shore between high and 
low water marks. 

Faithfully yours, 
R. G. ALLANSON- WINN, M. Inst. C.E.I. 

22, South Frederick-street, Dublin, September 9, 1903. 








AUSTRALIAN FEDERATION PATENT BILL. 
To THE EprTor OF ENGINEERING. 

Srr,—A Bill for an Act relating to patents for inven- 
tions was introduced into the Australian Senate and 
received its first reading on June 26. Through the 
courtesy of an Australian member of parliament we have 
received an advance copy. This Bill should receive the 
attention of those of your readers who are interested in 
Australian patents. 

The subject of a single patent to cover the whole 
Australian Commonwealth has been one of lively interest 
ever since the Commonwealth became an accomplished 
fact, and we think this, the first step in this direction, of 
sufficient importance to warrant us in drawing the atten- 
tion of your readers thereto. The Bill follows in general 
the British Act, while modifications are numerous and 
important. . The principal provisions may be summed up 
as follows :— 

Patents to be granted for fourteen years to cover the 
six States comprising the Commonwealth ; examination 
as to novelty is to be made to a limited extent ; actual 
working of the invention within the Commonwealth must 
be begun within five years, and must be continuous there- 
after; patent attorneys must be registered ; applications 
for patents may be filed by the inventor or his assignee, 
by representative of deceased inventor or assignee, or by 
a communicatee ; additional patents are provided for at 
half-fees ; compulsory licences are provided for ; existing 





*Paper read at the Royal Geographical Society, 
June 18, 1897, page 17. 





State or Colonial patents remain without change in their 
scope. 
n important and valuable feature is found in Article 
57, according to which a patent is valid as to all good 
claims, notwithstanding it may contain one or more 
invalid claims. The working requirements cannot fail to 
appear to an Englishman to be a ret: e step, and it 
is to be hoped that these requirements will be eliminated. 
The cost of a patent under this new Bill, to cover the 
six States compriveg the Commonwealth, will be about 
one-sixth the cost of taking out patents at the present 
time to cover the same area. There is, however, a fee of 
81. payable before the actual issue of the patent, and a 
renewal fee of 5/. before the' expiration of the seventh 
year. If enacted this Session of Parliament, the Act 
may take effect as early as next January; but it is more 
protatlo that it will not come into force earlier than 
anuary, 1905. 


Yours ely, 
W. P. THompson AND Co. 
Patent Office, 6, Lord-street, Liverpoo', Sept. 7, 1903. 








CATALOGUES. 

THE Cowburn Safety-Valve Company, of Ambrose- 
street, West Gorton, Manchester, have issued new lists 
of their deadweight safety-valves and of their water-lifters 
and ejectors. 

Messrs. Ronald, Trist, and Co., of 101, Leadenhall-street, 
E.C., have sent us a catalogue of Daniel’s P. P. P. pack- 
ing, which they are now introducing into this country. 

fessrs. Holden and Brooke, Limited, West Gorton, 
Manchester, have sent us a copy of their new list of 
exhaust steam injectors. 

We have received from the London Drawing and 
Tracing Office, of 98, Gray’s Inn-road, W.C., a pamphlet 
reproducing specimens of the capital work done by this 
firm. The preparation of perspective views is a specialit 
of the office; but tracing, blue printing, and model- 
making is also executed. 

A new catalogue of electric and belt-driven lifts, hand- 
hoists, cranes, and shear-legs has been issued by Messrs. 
Rawlinsons, Limited, of the Hope Works, Kirkstal-road, 
Leeds, who construct every type of modern lifting 
machinery. 

Messrs. Robert Boby, Limited, of the St. Andrew’s 
Iron Works, Bury St. Edmunds, have sent us a copy of 
their new and comprehensive catalogue of grain, malt, 
and seed-cleaning machinery. 

Mr. Wilmot North, of St. Mary’s-road, Sheffield, has 
sent us a circular drawing attention to his leather fillets 
for rounding out the corners of patterns. These are made 
in eleven standard sizes, from 4 in. tol in. wide. They 
are, of course, particularly valuable in filleting curves, 
A series of wooden fillets for use on straight work are 
also supplied. 

The United Asbestos Company, of Dock House, 
Billiter-street, E.C., have published a new edition of 
their catalogue of non-conducting coverings for boilers 
and steam-pipes. 

The Wood Syndicate, Limited, of 2, Newgate-street, 
E.C., have issued a pamphlet calling attention to their 

rocess for the rapid and efficient seasoning of timber. 

t is claimed that green timber can be rendered fit for 
use in a week. The operation is effected by subjecting 
the timber to the action of superheated steam. 

A pamphlet describing their system of telpherage for use 
in goods yards has been sent us by Messrs. Siemens 
Brothers and Co., Limited, of York Mansions, West- 
minster, S.W, 








BeELGIAN Biast Furnaces.—The number of furnaces 
in blast in Belgium at the close of August were 32, while 
7 furnaces were out of blast at the same date. The cor- 
responding position of the furnaces at the commencement 
of August, 1902, was :—In blast, 30; out of blast, 9. The 
total of 32 representing the number of furnaces in blast 
in Belgium at the commencement of August, 1903, was 
made up as follows :—Charleroi group, 12; Liége group, 
15; Luxembourg, 5. The production of pig in Belgium 
in July was 108,624 tons, as compared with 93,465 tons 
in July, 1902. The aggregate | pope in the first 
seven months of this year was 753,115 tons, as compared 
with 591,208 tons in the corresponding period of 1902. 


Tue Wor.p’s Pic Inon.—The United States have left 
us far behind in the production of pig iron, while Germany 
is pressing us hard. The aggregate production of pig 
throughout the world last year was estimated at 44,557,991 
tons, as compared with 40,889,358 tons in 1901, showing 
an increase of 3,668,633 tons. The output of the United 
States last year was 18,003,448 tons, as compared with 
16,132,408 tons in 1901, showing an increase of 1,871,040 
tons. The fact is thus established that about 40 per cent. 
of the whole output of pig throughout the world is made 
in the United States. The output of pig in the United 
Kingdom last year was 8,653,976 tons, as compared with 
7,977,459 tons in 1901; while that of Germany was 
8,402,660 tons, as compared with 7,785,887 tons. The 
increase in the British production last year was, accord- 
ingly, 676,517 tons, while the German output expanded 
to the extent of 616,773 tons. The other principal pro- 
ducers of pig are the Austro-Hungarian empire, which 
made 1,335,000 tons in 1902, as compared with 1,300,000 
tons in 1901; Belgium, which made 1,102,910 tons, as 
compared with 765, 420 tons ; France, which made 2,427,427 
tons, as compared with 2,388,823 tons ; and Russia; which 
made 2,566,000 tons, as compared with 2,807,972 tons. It 
will be seen that Russian oasacny experienced a rather 
appreciable curtailment last year. The fact will not 
escape attention that the United States now produce 
a pig, annually than both Great Britain and Germany 
combined. 
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COMBINED WEIGHBRIDGE FOR WEIGHING 


CONSTRUCTED BY MESSRS. 


Fig / 








, 


WE illustrate on the present and opposite pages a | 
couple of weighbridges recently introduced for railway 
service by Messrs. W. and T. Avery, Limited, of the 
Soho Foundry, Birmingham, each of which comprises | 
some novel features. ‘The machine shown by Figs. 1 to 
3, annexed, is known as the makers’ ‘‘ combined ” | 
weighbridge, and is intended to facilitate the weigh- | 
ing of a train made up in part of small trucks and in | 
part of long bogie wagons. It consists, as shown in | 

‘ig. 1, of two ordinary weighbridges spaced at 27 ft. | 
centres. Of these, one is 14 ft. long and the other 8 ft. 
Each carries a rail track set to standard gauge ; small 
trucks are weighed on the 14-ft. bridge, whilst in 
weighing the long bogie wagons both bridges are used | 
simultaneously. The 14-ft. weighbridge is permanently 
coupled up with the steel-yard, but ordinarily the 8 ft. 
“es aa is disconnected, but arrangement is made by 
which it can be quickly thrown into gear, and the 
total combined load is then read direct from 
one steel - yard. Each weighbridge weighs up to 
30 tons, so that the two together can weigh a 
load of 60 tons, and each is strong enough to permit 
the passage over it of a 60-ton locomotive. The 
machines are of the three-lever type. The two levers 
directly supporting the platform transmitting a con- | 
stant proportion of their load to a third sane. lever | 


This is best 





| 


moving at right angles to its fellows. 
seen in Fig. 3. 

The steel-yard is graduated up to the full load of 
60 tons, for which the machine, as a whole, is con- 
structed, and is provided with the makers’ notched 
steel protection bar, which »reserves the graduation 
grooves from wear. This bar has a series of notches 
spaced —s with the graduation grooves proper, | 
and the sliding weight when not in a notch rests on 
this protection, and is centred by a notch before being 
allowed to drop into a graduation proper. In a sense, 
the notches form a ‘‘ coarse adjustment,” taking the 
wear, and the graduation grooves the fine adjustment. 
It may be noted that a single long weighbridge is not 
well adapted to weighing a train of mixed trucks, 
since the small trucks have then to be uncoupled and 
moved over the bridge one by one, as otherwise more | 
than one would rest on the bridge at once, With the | 


/whereas with the ordinary 


| denly. 
| the axle leaves the platform is equally gradual. 
| machine illustrated is design 














MIXED TRAINS. 


W. AND T. AVERY, LIMITED, ENGINEERS, BIRMINGHAM. 









































ingenious arrangement just described this difficulty is 
obviated. 

The machine shown in Figs. 4 to 6, on the opposite 
page, is perhaps, of even greater general utility, as by 
its means a train can be weighed whilst it moves over 
the bridge without stopping, at a rate of 2 or 3 miles 
per hour. On the North-Eastern Railway it is found 
that a train of 30 wagons is weighed in an average 


| time of 10 minutes only, and the operation, on occa- 


sion, has been completed in 74 minutes. The platform 
and its fittings differs but little from the makers’ stan- 
dard three-lever type, save in the use of the hinged 
lead-on rails, best shown in Fig. 4. The outer ends of 
these short lengths ‘of rails rest on the firm ground, 
whilst their other ends rest on the platform, as a pair 
of wheels move over these lead-on rails, the weight 
of the axle is gradually transferred to the platform ; 

type of railway weigh- 
bridge the load comes on to this platform quite sud- 
In a similar way the removal of the load as 
The 
ed to weigh loads up to 
20 tons, but will carry without injury a load of 60 tons, 
so that the heav est i 


ocomotives may pass safely over 
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the platform. The latter is 16 ft. long by 6 ft. 24 in. 
wide, and it is provided with rails set to.a 4 ft. 84 in. 
gauge. The loads are read off direct on a dial. 








Mexican Sitver.—The imports of Mexican silver are 
increasing. The increase in the eleven months ending 
May 31, as compared with the corresponding period of 
1901-2, was 17,172,480 dols. 





Power 1n Canapa.—The Peterborough Power Com- 
pany,of which Mr. G. A. Cox is president, is building a new 
power plant on the Otonabee, Peterborough, Ontario, 
which will be equipped with the following apparatus re- 
cently purchased from the Westinghouse Electric and 
Manufacturing Company :—1500-kw., 2240-volt generator, 
having 7200 alternations, and running at 150 revolutions 
per minute, to be direct-connected to water wheels ; also 
two 125 volt D.C. direct-coupled exciters of 75 kw. capa- 
city each; together with switch consisisting of a 
large generator panel and two exciter panels. The a 
house, when completed, will furnish power to the Peter- 
borough mill of the American Company, owned 
by the Quaker Oats Company. Power will be supplied 
to several other manufacturing plants in the town, and 
also to the Peterborough Light and Power Company. 
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THE LATE MR. JAMES M. GALE. 

Ir is with sincere regret that we announce the 
death of Mr. James M. Gale, who, for a period of 
fully forty years, was the engineer-in-chief to the 
Glasgow Water Commissioners. The death occurred 
on the 7thinst., at his residence at Aberfoyle, which 
lies in the district of the famous Loch Katrine water 
scheme, by which his name will be known to future 
generations of water engineers. He retired from*his 
post at the end of last year, with the respect and 
esteem of his employers—the Water Commissioners. 
Before his retiral took place he had been relieved from 
active duty on account of general weakness ; but his 
work was so thoroughly organised that his department 
went on without it, Um great demands on him. 
he been less anxious aon it, probably his life might 
have been extended considerably. — 

Mr. Gale was a native of .Ayr, where he. was born 
in the year 1830, so that he was 73 years of age 
at his death. After receiving his education at the 
famous old academy there, he joined the engineering 
staff of his elder brother, William Gale, who con- 
structed the water works of the Gorbals Gravitation 
Water Company, the gathering ground of which lies 
from seven to ten miles on the south side of Glasgow. 
While thus employed with his brother, Mr. Gale re- 
solved to become educated for a civil engineer, and 
attended the engineering classes of Professor W. J. 
Macquorn Rankine in the University of Glasgow, 
and the mathematical classes of Professor Laing 
in Anderson’s College. Later, for eight years he 
occupied the position of assistant engineer to his 
brother, and in the year 1855, when the great 
Loch Katrine scheme was put into operation under 
Mr. J. F. Bateman, who was then one of the leading 
water engineers in the kingdom, Mr. Gale was ap- 
pointed resident engineer on the city section of the 
works which depended on Loch Katrine as the source 
of supply. Mr. Gale continued with the Glasgow 
Water Commissioners until the works were finished 
and handed over to the corporation, and he was 
appointed at the close to the post: of- chief engi- 
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|neer to the Commissioners. He subsequently read a 
| paper on the Glasgow water works before the Institu- 
| tion of Engineers and Shipbuilders in Scotland. 

But although the scheme of works was intended to 
supply to Glasgow and its suburbs a quantity of water 
amounting to 50,000,000 gallons per day, it was found 
by the year 1882 that a fresh supply of water would 
very soon be required, and under Mr. Gale’s advice 
and guidance it was resolved by the Corporation Water 
Commissioners to apply to Parliament for powers to 
construct another aqueduct, calculated to carry from 
Loch Katrine* an equal amount of water. Mr. 
Gale’s scheme for doubling the supply was carried 
through both Houses of Parliament, and was at once 
put into construction. It especially included the 
raising of the boundaries of the loch, and it brought 
into assistance and use other lochs in the Loch Katrine 
area; and Glasgow and its suburbs are now supplied 
with water as no other community of the kingdom is 
supplied. The scheme was carried out exclusively by 
Mr. Gale and his staff, and it is a splendid piece of 
work, 

Mr. Gale was made president of the Institution of 
Engineers in Scotland when it was ten years old—that 
was to say, in the year 1867-68—and he filled that 
post for two years. The addresses which he delivered 
from the chair dealt with the engineering works car- 
ried out in the preceding ten years, and with the works 
which might be expected to be undertaken in the suc- 
ceeding ten years, especially by the City of Glasgow. 
His first address concluded by referring very briefly to 
| the water works which had been carried out in the 
| ten years prior to the delivery of the address, and the 
| chief of which was the Loch Katrine scheme. 
| In the year 1888-89 Mr. Gale became the first presi- 
|dent of the reconstituted Glasgow Association of 
| Students of the Institution of Civil Engineers, of 

which Institution he. became a member in 1864. 
He read a number of papers before the lecal insti- 


| *See ENGINEERING, vol. lvii., pages 469, 535, 601, 635, 
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tution, one of which was a description of the water 
works that were constructed for Port Glasgow. 
That paper was deemed so important that Mr. Humber 
selected it as one dealing with a typical works, and 
published it in his big volume on water works 
which were executed by such men as Mr. J. I. Bald-: 
man, Mr. Rawlinson, C.B., Mr. Thomas Hawksley, 
Mr. Latham, Mr. Leslie, and other eminent water 
engineers in various parts of the kingdom. Another 
| paper which he read before the Institution was on 
** Dealing with the Glasgow Sewage,” in which he 
followed and criticised the report which was prepared 
on that subject by Messrs. Bateman and Bazalgette. 
There were other papers which he read from time to 
| time, but in his later years he seldom attended the 
| Institution meetings, owing to failing health; but he 
| acted faithfully for a number of years as the treasurer 
| to the Institution. 

| One feature of Mr. Gale’s character was his industry 
and his methodical treatment of his affairs. He early 
adopted Mr. Deacon’s waste-water meter, of which he 
ultimately had no fewer than eighty installed and in 
use, controlling the water supply in districts of Glasgow 
where there were about 160,000 inhabitants. He was 
selected as a member of a Commission —his colleagues 
being Messrs. Hill and Mansergh—on the Edinburgh 
Water Works. 











BurEnos AYRES WESTERN Raitway.—The Pumps Ayres 
Western Railway Company has been authorised to open 
for traffic a branch from Trenque Lanquen to Carhué. 


AMERICAN STEEL Propuction—The production of steel 
in the United States in July is returned at 987,555 tons, 
as compared with 1,021,839 tons in June, 1,037,325 tons 
in May, and _ 966,850 tons in April. These figures repre- 
sent the production of the United States Steel Corpora- 
tion and the Cambria, the Pennsylvania, the Watsiand, 
the Lackawanna, the Wheeling, the Askland, the Re- 

ublic, the Jones and Laughlin, the La Belle, the 
thlehem, and the Colorado companies. 





DreEDGING THE BurraLo.—The Buffalo Dredging Com- 
pany has commenced work on a contract with the Cit of 

uffalo to deepen and widen the channel of the Buffaloas 
far as the docks of the Buffalo Union Furnace Company, | 
an improvement which wilt be of great benefit to local 
shipping interests. The contract provides for a depth 
of 22 ft., which will enable the largest lake vessels to 
carry a full cargo up the river. The cost of the improve- 
ment will be 70,0007. 





_ Coat In Germany.—The production of coal in Germany 
in the first seven months of this year was 65,847,206 tonis, 
as compared with 60,228,861 tons in the correspondin 
period of 1902; of lignites, 25,205,385 tons, as cr | 
with 23,623,831 tons ; of coke, 6,535,765 tons, as compared 
with 5,054,359 tons ; and of briquettes, 5,740,645 tons, as 
compared with 4,992,619 tons. There was accordingly an 
| increase of 5,618,345 tons in the output of coal in Ger- 

page d to ‘July 31 this year, an increase of 1,581,554 tons 
| in the production of lignites, an increase of 1,481,406 
|tons in the production of coke, and an increase of 
48,026 tons in the production -of briquettes. To the 

coal, lignites, coke, and briquettes produced in Germany 
in the first seven months of this year, Prussia contri- 
buted 61,472,520 tons of coal, 21,077,596 tons of lignites, 
6,493,026 tons of coke, and 5,025,603 tons of briquettes. 
The extraction of the Breslau district in the first half of 
this year was 14,276,793 tons, as com with 13,735,312 
tons in the corresponding period of 1902; of the Halle 
district, 3783 tons, as compared with 5057 tons; of the 
Klausthal district, 334,847 tons, as compared with 324,046 

tons ; of the Dortmund district, 30,662,278 tons, as com- 
| pared with 27,613,340 tons ; and of the Bonn district 
, 6,330,321 tons, as compared with 5,916,813 tons, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 2, 1903. 

For the first time in several months very large 
purchases of crude iron have been made in both eastern 
and western markets. The latest heavy purchases 
reported are by the International Harvester Company, 
whose purchases up to date within ten days amount to 
115,000 tons. In addition to this, sales of malleable 
iron in the West foot up the same amount, and the 
sales of basic iron amount to some 50,000 tons within 
a week, according to telegraphic advices up to to-day. 
The agricultural interests are making very heavy 
purchases. Their orders have been held off for a 
loan time. Their sudden precipitation to the market 
indicates that buyers feel that the time has now come 
to make themselves safe. It appears to be the policy 
of the larger consumers all over the United States to 
make provision for future requirements as quickly as 
possible. It would appear that some of the large 
consumers are anticipating a reaction in the direction 
of higher prices; but this is merely an opinion enter- 
tained, which may not prove correct. The purchases 
of malleable iron are very heavy. Orders for cast-iron 
pipe are held back in view of the possibility of a 
further decline. Quite a number of large users of cast- 
iron pipe have inquiries in the market, and are only 
awaiting a favourable turn in affairs to place their 
orders. 

The demand for billets just at this time is light, but 
the manufacturers believe that the policy of consumers 
is to hold off until certain elements of weakness, which 
they believe exist, will disappear. The larger manu- 
facturing interests take a very hopeful view of the 
situation. A careful investigation made by the larger 
manufacturing interests satisfies them that there is a 
very large volume of withheld requirements, especially 
in wire, tinplate, tubes, structural material and 
merchant steel. The dulness which is apparent 
in a number of mills does not possess any special 
significance, The inquiries which have developed 
within a few days satisfy all the larger pro- 
ducers that there is a great deal of material needed 
and that the chief motive in delay is to allow the 
market to weaken as much as it can or will. Several 
of the leading railway systems have orders to place, 
but they are not placing them, and their reason is 
that there are certain depressing influences at work 
which, when they have taken effect, will enable them 
to contract to better advantage. 

Taking a bruad view of the situation, steel trade 
conditions are better than they were a month ago. 
Bessemer iron is to be had at 17 dols. a ton ; labour 
troubles have restricted output in quite a number of 
finishing mills. As soon as there is a full restoration 
of amicable relations, the demands now withheld will 
be presented. The Pennsylvania Railroad Compan 
has decided to erect two steel-car plants, which will 
involve an outlay of probably 1,000,000 dols. A 
number of railroad companies are preparing to enlarge 
their shop capacity and to produce many things which 
they have heretofore been buying from equipment 
plants. Large amounts of machinery have been 
ordered to this end. It appears to be the policy of 
some railway companies to render themselves as inde- 
pendent as possible of outside sources of supply. For 
instance, one of the leading railroads—-the Erie—- 
has just purchased a large amount of machinery 
to supply itself with equipments which were here- 
tofore purchased in the open market. The ma- 
chinery market is active, as almost every rail- 
road in the country is expanding facilities. The 
British engineering firm of Messrs. Richardsons, West- 
garth, and Co., Limited, have arranged with the 
Southwark Foundry and Machine Company, to build 
the Southwark blowing-engines for the British market. 
The demand for gas-engines—big and little—has re- 
sulted in the development of three or four large com- 
panies for the building of gas-engines, the use of which 
has been greatly extended of late. There appears to 
be a remarkable improvement in the demand for all 
manner of mechanical appliances. The railroads find 
it necessary to equip their shops with the necessary 
facilities to supply their own needs as much as 
possible. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.--The market was very steady 
on Thursday forenoon, but still quiet, only about 2000 
tons of Cleveland being dealt in at last price—46s. 114d. per 
toncash. In the afternoon the market was easier, on the 
sudden advance in the Bank rate. Cleveland left off 2d. 
per ton down on the day at 46s. 94d. cash buyers, and 
Scotch warrants were done at 5ls. 74d. per ton cash, 
leaving off at 51s. 7d. buyers. The turnover amounted to 
about 3000 tons. The settlement prices were :—Scotch, 
5is. 74d.; Cleveland, 47s.; Cumberland hematite iron, 
56s. 4)d. per toh. The market was barely steady on Friday 
forenoon, and dealing was limited to about 3000 tons. In 
the afternoon the market was flat, about 3000 tons being 
dealt in at lower prices. Cleveland finished 2d. per ton 
down on the day at 46s. 7d. cash, with buyersover. The 
settlement prices were :— 51s. 44d., 463s. 74d., and 55s. 74d. 





per ton. While steady on Monday forenoon, the market | 
was quite idle, only one lot of 500 tons of Cleveland 
being done at 46s. 84d. one month. There were no quota- 
tions either for Scotch or Cumberland iron. Business in 
the afternoon was limited to a combined lot of 1000 tons 
of Cleveland at 463, 74d., and 46s. 8d. on the following 
day. Scotch warrants were quoted at Friday’s price— 
51s. 64d. cash buyers. The settlement prices were :—- 
5ls. 74d., 46s. 7jd., and 56s. 14d. per ton. On 
Tuesday forenoon the market was very idle, the deal- 
ing being limited to one lot of Cleveland at last 
price—46s. 7d. cash—with buyers over. There was more 
doing in the afternoon, about 4000 tons of Cleveland 
being dealt in. After again changing hands at last price— 
46s. 7d. cash—Cleveland left off 1d. per ton down on 
the day at 46s. 6d. per ton buyers. The market was very 
flat this forenoon and very idle, only about 1000 tons of 
Cleveland being dealt in. The closing quotation was 3d. 
down at 46s. 3d. cash buyers, and about 1500 tons changed 
hands at 40s. three months. Renewed weakness was 
shown in the afternoon, and about 5000 tons changed 
hands at lower prices.. The settlement prices were :— 
5ls. 43d., 46s. 3d., and 55s. 74d. per ton. The 
pig-iron markets for the last week have been just 
a shade more active, but dealings are pretty well 
confined to members of the trade, the public so far 
resolutely holding aloof. There is but little wonder 
either at this aloofness on their part, when it is seen for 
week after week that fluctuations are so few and small, 
and are regulated to suit the convenience of present 
holders. The sudden advance in the Bank rate of 1 per 
cent. had a weakening tendency on prices. but not to any 
great extent. In the home trade mark-t consumers are 
reported all round to have been inquiring more freely 
again, and so makers find but little difficulty in disposing 
of their entire production. From America reports show 
active markets, but falling prices. There is very little 
fresh to report from the Continent, the condition being 
quietly steady. The following are the quotations for 
makers’ No. 1 iron:—Clyde, 62s. 6d.; Gartsherrie and 
Calder, 633. ; Summerlee, 663. 6d. ; Langloan, 70s. 6d. ; 
Coltness, 73s.6d.—all the foregoing shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 62s. ; Shotts (shipped 
at Leith), 66s. 6d. ; Carron (shipped at Grangemouth), 
67s. per ton. 


Scotch Steel Trade.—There is but little or no change 
from the position lately reported. A moderate inquiry 
continues, but at prices which, from the steel-maker’s 
point of view, are not remunerative. There is, however, 
an indication of stiffening in the demand, and makers 
are hopeful that should this develop further, prices will 
rise to a level more in keeping with the cost of raw ma- 
terial. In the forge department German competition is still 
severely felt, the prices at which the Germans are willing 
to sell in this country being in many instances insufficient 
to cover the bare cost to manufacturers here. 


Sulphate of Ammonia.—A fair business is doing in this 
commodity, both for prompt and for forward delivery, 
and prices are maintained at 12/. 63. 3d. to 12/. 7s. 6d. 
per ton, Leith or Glasgow. Last week’s shipments at 
Leith amounted to 1028 tons. 


West of Scotland Coal Trade.—The coal market in the 
West is fairly active, and, if anything, more is doing in 
shipment of coals. Spiint coal is in good request, but the 
price is unchanged. Treble nuts are scarce, and 
prices are being got for prompt delivery. All other classes 
of washed stuffs are being readily disposed of. Prices 
f.o.b. Glasgow may be quoted as follows:—EIl coal, 
8s. 6d. to 9s. 9d. per ton ; splint, 9s. 3d. to 93s. 6d. ; steam, 
9s. to 93. 3d. ; main, 7s. 9d. to 8s. per ton. 


Stabs Cump Contract.—Messrs. George Blaikie and Co., 
coal merchants and contractors, Hawick, have secured 
the sanitary contract in connection with the military 
camp at Stabs, extending over three years. 


The Late Robert Duncan at Barrow.—The late Robert 
Duncan, of Port Glasgow, a very eminent shipbuilder, 
and president of the Institution of Engineers and Ship- 
builders in Scotland, is recalled to memory by the meet- 
ing of the Iron and Steel Institute, and the visit paid 
to the shipbuilding yard of Messrs, Vickers, Sons, 
and Maxim. It may be remembered that he entered 
into an arrangement with the Barrow Shipbuilding 
Company of those days—twenty-nine years ago—to super- 
intend the building of some Anchor liners owned in 
Glasgow. He visited Barrow weekly, and when the Iron 
and Steel Institute visited the yard in 1874, he had 
ready to launch a big steamer, which was called the 
Anchoria, and which is still in the fleet. The biggest 
Anchor liner now is the Columbia. 


Contracts for New Steamers.—There seems to be just a 
slight improvement in the local shipbuilding trade, several 
contracts having been closed by Messrs. Gaird and Co., 
William Denny and Brothers, and other firms. 











NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. | 

Brightside Foundry and Engineering Prcosepan, | 
Ambrose Firth, the chairman of the above company, at | 
the annual meeting of shareholders on Tuesday, stated 
that while the volume of business in the past year was | 
larger than in the previous year, the average prices ob- 
tained for the chief productions of the company were | 
20 per cent. less. The company were unable to pay any | 
dividend on their ordinary shares. | 


Gas v. ee at the half-yearly meeting 
0} 


of the Sheffield Gas Company on Tuesday, Sir F. T. 


Mappin, M.P., the chairman of directors, said a hundred 
years ago gas was introduced for lighting, ‘and it was now | 


more popular than ever. The sale had increased and the 
rice dec ; the improved burner had placed gas 

yond the competition of electricity for lighting pur- 
poses ; and as fuel for heating and motive power no limit 
could be placed upon its future success. Streets were 
being rapidly lighted by incandescent gas lights at a 
less cost than under the old mode of lighting. Many 
cities and boroughs had spent large sums on electric 
lighting, and it had been found to be much more costly 
than gas. 

The Hull Coal Trade.—There was a continuation during 
the month of August of the expanding traffic in steam 
coal with Hull. There was a very considerable increase 
when compared with the corresponding month of last 
year. The total amount received at Hull was 320,640 
tons, as compared with 241,104 tons in August, 1902, or 
an increase of 32 per cent. During the eight months the 
tonnage dealt with came to 2,263,824, as compared with 
2,046,080. This is an increase of 219,744 tons, which is a 
total considerably above the average. The increase was 
spread over both the export and the coastwiss trade. 


Iron and Stecl.—These branches of local trade are being 
seriously affected by the quiet demand there is from the 
North of England and from Scotland. Representatives 
of steel and file houses who have been through those 
markets report that they have been quite unable to transact 
the usual volume of business, and that competition for 
what was going was keener than ever. Where orders 
were booked, deliveries are not required for some time. 
So far there has been scarcely any move in the season 
trades, and both white metal and cutlery manufacturers 
are complaining of extreme dulness. It is, they state, 
most marked in the Midland Counties, and especially in 
Lancashire. Travellers state that they can neither book 
orders nor collect accounts. The improved demand for 
plate and cutlery for the Southern Counties is being well 
maintained. 


Coal and Coke.—Owing to the races this week at Don- 
caster there has been a much smaller output than usual at 
most of the collieries. There has, however, been no diffi- 
culty in meeting the demand. An increasing tonnage of 
house coal is going to the Southern markets, and prices 
are firm. There has been no improvement in the con- 
sumption of steam coal for manufacturing purposes; but 
the export trade keepsup. Railway and gas companies 
are taking full deliveries. Coke-makers are well em- 
ployed, and full rates are maintained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday there was rather 
a large attendance on ’Change here, but a very quiet 
tone prevailed, and little business was transacted. Buyers 
showed little disposition to operate, and would not 
commit themselves ahead, preferring to confine their trans- 
actions to such purchases for early delivery as were neces- 
sary to meet their wants. Under such circumstances it was 
not at all = that quotations had a decided 
downward tendency. The facts that the output of 
Cleveland pig-iron continues to be well taken up, and 
that the good shipments are likely to be maintained 
throughout this month, were not sufficient to fully 
uphold prices. No. 3 g.m.b. Cleveland pig was 46s. 9d. 
for early f.o.b.. delivery, and merchants were ready 
enough to accept that figure; but one or two of the 
makers were inclined to hold out for a slightly higher 
rate. No. 1 was offered for sale at 48s. 3d.; and No. 4 
foundry was put at 46s. 6d. The lower qualities cf 
Cleveland iron were steady. Grey forge was 45s. 6d.; 
and mottled, 45s. White iron was not quoted, as it 
was not available for sale for early delivery. East 
Coast hematite pig was weak, the demand being 
only very moderate. Though several makers asked 
3d. more, second hands were quite prepared to sell 
Nos. 1, 2, and 3 at 54s. 9d. for early delivery, and Ne. 1 
at 55s. No. 4 forge hematite remained at 52s. 6d. 
Spanish ore was dull, and sellers were anxious to do busi- 
ness. Rubio (50 per cent.) was quoted 15s. 44d. ex-ship 
Tees, but it is difficult to understand how it can be sold 
at a profit at that rate. To-day the market was weak, 
and Cleveland pig was reduced in price. No. 3 was 
quoted 46s. 6d.; No. 4 foundry, 46s. 3d.; grey forge, 
45s. A oa and mottled, 443. 10$d. White iron was not 
quoted. . 


Manufactured Iron and Steel.—Little or nothing new 
can be reported of the manufactured iron and_ steel 
branches of the staple industry. The position at presert 
is a very unsatisfactory one, and so far as can be seen just 
now, there is nothing to justify the belief that any im- 
provement for the better is at hand. Many firms are 
getting well through the contracts they have in hand, ard 
they experience no small amount of difficulty in secur- 
ing new orders. Prices generally are weak, but it can 
hardly be said that they are quotably below what they 
were a week ago. Thus common iron bars are 6/. 7s. 6d. ; 
best bars, 6/. 12s. 6d. ; iron ship-plates, 62. 10s. ; iron shir- 
angles, 6/. 5s. ; steel ship-plates, 57. 12s. 6d. ; steel boiler- 
plates, 7/. 53. ; and steel ship-angles, 5/. 10s.—all less the 
customary 2} per cent. discount. Heavy sections of steel 
rails are 5/. ; and cast-iron railway chairs, 3/. 10s.—both 
net cash at works, 


Coal and Coke,—Fuel, on the whole, may be described 
as quiet. Quotations for several descriptions tend down- 
wards, but sellers, as a rule, endeavour to uphold prices. 
Bunker coal is 8s. 6d. to 9s. f.o.b., and the supply is plen- 
tiful. Manufacturing coal is dull. Coke is rather easy, 
average blast-furnace qualities being offered at 15s. 6d. 
delivered here, 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam. coal trade has been somewhat 
inactive ; the best large steam coal has made 15s. to 
15s. 3d. per ton, while secondary qualities have brought 
13s. 9d. to 14s. 6d. per ton. Household coal has shown 
little change ; No. 3 Rhondda large has brought 15s. 3d. to 
15s. 6d. per ton. Foundry coke has been quoted at 
20s. 6d. to 21s. per ton, and furnace ditto at 17s. 6d. to 
183. per ton. regards iron ore, rubio has been makin, 
14s, 6d. per ton ; Tafna, 15s. 3d, to 15s. 6d. per ton ; an 
Almeria, 14s. 6d. per ton, freight charges included. 


More Welsh Coal.—Success has rewarded a colliery 
enterprise inaugurated in December, 1901, at Cefngyfelach, 
the 5 ft. 5 in. vein having been struck in the Gna Pit, 
after unusually difficult boring operations. The compan 
which has been carrying on the sinking, and of whic 
Sir J. J. Jenkin is chairman, intends to go down to the 
5-ft., or Graigola vein. A private railway connects the 
colliery with the Great Western Railway at Manselton. 


_ Llanelly New Dock.—A conference is about to take place 

in London between representatives of the Llanelly Har- 

bour Commissioners and the Mynydd Mawr Railway 

ern with reference to the opening of Llanelly new 
ock. 


The Great Western and Motor Cars.—Commencing with 

onday, a motor car is being run from Helston station to 
the Lizard in connection with the Great Western Cornish 
express, leaving London at 10.45 a.m., Bristol at 1-p.m., 
Exeter at 2.33 p.m., and Plymouth (North-roa) at 
3.55 p.m., for the convenience of passengers travelling to 
the Lizard. 


Congresbury.—Messrs. Chancellor and Son, contractors, 
of Bath, have completed a new iron bridge over the Yeo 
at Congresbury. An old stone bridge replaced by the 
new structure was only 19 ft. wide ; the new means of 
communication has a width of 28 ft., or 9 ft. more. Its 
rise is also 2 ft. less, and a footpath 4 ft. wide is pro- 
vided for pedestrians. : 


Electricity at Cheltenham.—At a meeting of the Chelten- 
ham Town Council, on Monday, Mr. Lawrence criticised 
the local electricity undertaking, and argued that during 
the last eight years there had been a loss of 17,0007. Mr. 
Alderman Norman contended that this alleged loss of 
17,0007. was largely balanced by 10,0107. in the sinking 
fund, and 4425/. now awaiting investment. 


Pencoed.—A threatened abandonment of the Pencoed 
Colliery, which was considered imminent, has been 
averted. Mr. Evans, the und landlord, has made 
—_— concessions so that the colliery may be con- 
tinued. 


Bristol Docks.—On Saturday, a party of twenty ladies 
and gentlemen who had been attending the Bristol meet- 
ing of the Institute of Journalists, inspected the existin 
dock at Avonmouth as well asthe works of the Roya 
Edward Dock, upon which 2,000,0007. is being expended. 
The visitors were received at the Avonmouth railway 
station by Mr. Robson (traftic manager), Mr. Collins (as- 
sistant traffic manager), and Mr. Swann (one of the engi- 
neer’s staff). The method of sinking the monoliths, the 
excavating, the dimensions of the lock, dock, piers, &c., 
were all described with great clearness. 


Sewage at Newport.—The attention of the Sanitary 
Committee of the Newport Town Council has been called 
by the Board of Trade to the proposed construction of an 
outfall sewer in Constance-street. The Board of Trade 
has asked for the observations which the Town Council 
may desire to make on a letter received from the Usk and 
Ebbw Board of Conservators, objecting to the proposed 
sewer, on the ground that it would damage Lord Tredegar’s 
stop-net fisheries, and that the sewage would be more 
likely to pollute the river than it would if it were taken 
nearer the mouth. The Board of Trade also suggests, as 
an alternative course, that the sewage might be purified 
on land near St. Julian’s. 


Motor Carriages in Wales.—The Alexandra (Newport 
and South Wales) Dock and Railway Company has de- 
cided to run a self-contained steam - motor carriage 
between Caerphilly and ae similar to one which 
the Great Western Railway Company is running between 
Chalford and Stonehouse, in Gloucestershire. The motor 
carriage will run at ro ow intervals at low fares, and 
will stop when required, like an electric car. From 45 
to 50 passengers can be carried. 


Ne t Docks.—The Newport. Docks Company sub- 
mitted, on Tuesday, to the Newport Harbour Commis- 
sioners a scheme for the construction of a wharf on one 
of the banks of the Usk. The Commissioners approved 
the scheme, which provides for the construction of a wharf 
400 ft. in length, extending from the lock of the com- 
pany’s north dock almost to the south end of a wharf of 
the Cork Steam Navigation Company. The object is.to 
utilise more fully the frontage on the western side of the 
Usk. Itis pro to erect travelling cranes on the new 
wharf, so as to load or discharge the cargoes of good-sized 
vessels on a single tide. 








MISCELLANEA. 

Tue report on the condition of the Metropolitan water 
supply during July by the water examiner, which has 
now n lished, states that the Thames water at 
Hampton, Molesey, and Sunbury was in good condition 
throughout. The average daily supply from the Thames 
was 133,513,576 gallons ; from the fan 47,115,216 gallons ; 
from springs and wells, 58,417,329 gallons ; from ponds at 
Hampstead and Highgate, 261,438 gallons. The last is used 
for non-domestic purposes only. The daily total supply 





was, therefore, 239,307,499 gallons for a population esti- 
mated at 6,522,642, representing a daily consumption per 
head of 36.69 gallons for all purposes. During July 14 
and 20 samples were taken, and the results of the full 
analysis show that the supplies were of good quality, but 
some of the samples indicated that the heavy rainfall un- 
favourably affected the state of the Thames for the opera- 
tions of the companies concerned. 


In a recent discussion on electric automobiles before the 
Institution of Civil Engineers, Mr. Rugg gave some 
figures as to the measured tractive resistance at starting 
of a London ’bus. It was found that a pt of 39 Ib. per 
ton was needed in the case of dry asphalte, 494 lb. for 
wood payment, 104 1b. per ton fordry macadam. Curiously 
enough, on greasy asphalte the initial starting pull was 
found to be nearly 79 Ib. per ton, although the experi- 
ments were made on a level road. 


According to [ Electricien the Compagnie Générale des 
lampes a incandescence has been able to entirely abandon 
the use of platinum in lamp manufacture. Attempts 
have been made to substitute for the platinum one of the 
ferro-nickel alloys investigated by Dr. Guillaume, but these 
have not resulted satisfactorily. The method employed 
by the firm above mentioned is based on the use of a 
special cement, the composition of which is not disclosed. 
With this cement it is ible to make a perfectly air- 
tight joint between the leading-in wires and the glass. 


Nickel steel is to be used for most of the tension mem- 
bers and pins of the great cantilever bridge now being 
constructed at Blackwell’s Island, New York City. This 
bridge will have one span of 1182 ft., another of 984 ft., 
and a third of 630 ft., in addition to two side spans of 
4694 ft. and 459 ft. each respectively. The nickel steel 
used is to contain 34 per cent. of nickel. Its tensile strength 
is to lie between 90,000 Ib. and 105,000 1b. per square inch, 
with a minimum elastic limit of 52,000 1b. and an extension 
of 18 per cent. in 8in. In full-sized tests of the annealed 
eye-bars, the strength must be not less than 85,000 lb. per 
square inch, with a minimum elastic limit of 48,000 lb. per 
square inch, and an elongation of at least 9 per cent. in 
18 ft. These figures may be compared with the require- 
ments of the contract for such eye-bars as are made of 
ordinary steel, These in their annealed state are required 
to have a strength of 56,000 Ib. per square inch, an elastic 
limit of 28,000 per square inch, and an elongation of 10 per 
cent, The working stresses admitted on the nickel steel 
are 30,000 Ib. per square inch in tension ‘‘for dead load 
and ular live load, or for dead load and wind,” and 
39,000 Ib. per square inch ‘for dead load and congested 
live load.” The corresponding figures for the ordinary 
steel used are 20,000 and 24,000. 


Tn our last issue we printed a paper by Mr. J. E. Stead, 
in which were described the results of experiments made 
with a view to producing steel rails, of which the texture 
consists mainly of sorbite. It will be remembered that 
these rails proved much superior in their physical proper- 
ties to rails of similar chemical composition, of which the 
texture was mainly pearlite. We are glad to say that, as the 
result _of experiments extending over some years, Messrs. 
J. Beardshaw and Sons,. Limited, of the Baltic-street 
Works, Sheffield, have for sometime past been producin 
sorbitic steel bars and shapes on a commercial scale, an 
can undertake with their present plant to produce in this 
kind of steel a fair range of forgings and bars. The steel 
in question can be supplied with a breaking strength of 
53 tons per square inch, an elastic limit of 40 tons per 
square inch, a reduction of area at fracture of 42 per 
cent., and an elongation of 20 per cent. on 2in. Occa- 
sional specimens prove of even higher quality; but the 
firm can guarantee the figures quoted. The steel is an 
ordinary carbon steel, and gives, we understand, splendid 
results under impact tests. It would be interesting to 
have ‘‘ notched bar” impact tests made on this steel, as 
no plan of testing yet devised has proved so good as this 
in demonstrating the toughness or otherwise of metals 
used in construction. 


The Belleisle, hulk, which has been submitted to a 
series of experiments without being sunk by gun attack, 
was on Friday last attacked by a torpedo in Poctananths 
Harbour and heeled over and sank in 20 minutes. A 
compartment was built outside the port bow below the 
water-line, and this compartment was filled with corn 
pith cellulose. At the time of the experiment there were 
10 ft. of water under the keel of the ship. Early on 
Friday morning divers were sent down to lash a White- 
head torpedo under the compartment, and the torpedo 
was fired from the Vernon by means of an electric circuit. 
No sooner was the torpedo exploded than—as seen from 
a distance of less than a mile—a spray that rose to an 
approximate height of 40 ft. was sent into the air and 
the ship immediately gave a heavy list to port. Asa 
matter of fact, however, the force of the explosion had 
not only smashed the special compartment, but had 
blown the whole of the cellulose into the air, and, 
simultaneously, the concussion had so violently torn 
open the side of the ship that the water rushed in 
with considerable force. It had been determined in the 
event of the cellulose effectually plugging the breach to 
take the ship back to the aye for inspection, but so 
rapid was the heeling over that three tugs were employed 
in pushing the Belleisle towards the shore, where she 
sank in 20 ft. of water on the Porchester mud in Bomb 
Ketch lake. As the dam side of the vessel lies on 
the mud it will be impossible to discover the extent of the 
rent in her hull until she is raised, and as she is practically 
beached, some weeks may elapse before she returns to 
the dockyard. The rapidity with which the Belleisle 
sank is, however, conclusive evidence of the destructive 
power of the torpedo, while the instantaneous discharge 
of the cellulose into the air disproves the theory as to its 
plugging capacity. 





The City Surveyor (Mr. A. Murray) and Mr. E. W. 
Cruttwell, the then assistant consulting engineer to the 
Tower Bridge, have prepared a report to the Bridge 
House Estates Committee of the City Corporation deal- 
ing with the best means of effecting improvements to 
Southwark —— and itsapproaches. They suggest the 
following methods of improving the bridge :—(1) By lower- 
ing the present bridge and its approaches and raising 
the leve's of Upper Thames-street and Queen-street 
between Cannon-street and Upeer Thames-street ; and 
(2) by lowering the present bridge and _ constructing a 
viaduct across Upper Thames-street.” It is considered 
by the committee that the cost of carrying out the latter 
~ together with the necessary spur streets, wculd be 
ar too heavy to justify its being recommended to the 
Court of Common Council for adoption. The first-named 
design contemplates the lowering of the summit of the 
bridge between 7 ft. and 8 ft., the improvement in the 
— of Queen-street, the raising of the level of 

pper Thames-street between 3 ft. and 3 ft. 6 in. (where 
the 7 to the bridge intersects), and the streets and 
lanes leading therefrom proportionately. The special 
sub-committee recommend that that scheme shall be 
adopted and carried out at an estimated cost of 350,000/. 
Vehicular traffic returns have been taken over the four 
City — and have proved that, owing to the gra- 
dients, Southwark Bridge is not much used by heavy 
vehicular traffic. The new scheme entails a reconstruc- 
tion of the bridge, the only portion of the present struc- 
ture to be utilised being the shore abutments. The width 
between the parapets is = 42 ft. 6 in., and it is 
proposed to increase it to ft. 6 in. The scheme will 
result in an improvement in the gradient of the north 
side from about 1 in 20 to about 1 in 50, and on the south 
side from about 1 in 23 to about 1 in 40.5, comparing ve 
favourably with the gradient of Blackfriars Bridge, whic 
is lin 40. The actual amount that the ey + may be 
lowered will depend largely on the views of the Thames 
Conservancy Board, whose’ consideration will, no doubt, 
be influenced by the fact that the headway at Cannon- 
street railway bridge at high water is 25 ft. 4 in., while 
at Southwark Bridge it is 28 ft. 9in. The committee 
state that the improvement now suggested, if carried out, 
will no doubt result in the bridge being used to a much 
greater extent by the heavy wharf and warehouse traffic, 
which will not cross whiie the present gradients remain. 
Parliament will be asked to consent to the proposal. 








ALASKAN TELEGRAPHY.— The connection of Seattle and 
St. Michael’s by telegraph is now complete. Messages are 
forwaded to Nome by mail. 





Tur Junior InstrTuT10Nn or Encineers.—The summer 
meeting of this Institution, which has recently taken 
place, was exceptionally well attended, a circumstance, 
no doubt, due to the particularly attractive character of 
the programme provided. The proceedings opened at 
the fom Hall, Sheffield, where the Lord Mayor wel- 
comed the Institution, after which the members visited 
the works of Messrs. Davy Brothers, at Attercliffe, 
when they had the opportunity of seeing in course of 
erection the most powerful armour-plate mill yet con- 
structed. It is for the Imperial Japanese Government, 
and will be capable of rolling a 40-ton or 50-ton har 
chrome steel ingot into a plate in about fifteen minutes. 
The next visit was to Messrs. Hadfield’s Steel Foundry 
Company’s works, at Tinsley. On arrival, the membere 
were entertained to luncheon, Colonel Sir Howard Vin 
cent, M.P., presiding. A most interesting afternoon 
was spent in the inspection of the splendid foundry, 
where steel castings for hydraulic, marine, and other 
machinery, track-work, points and crossings, and mining 
machinery of all kinds were being turned out. Haddon 
Hall and Chatsworth House were visited on the following 
day, and next morning the works of Messrs. Charles Cam- 
mell and Co. were opened to the members, an armour- 
plate for H.M.S. Hindustan being specially rolled on their 
arrival, The various other processes incidental to armour- 
plate manufacture were shown, and file-making, tool- 
steel rolling, general forgings, and crucible steel-melting 
furnished other features of interest. In the foundry, 
marine, locomotive, dynamo, and other castings were in 
hand. After luncheon at the Royal Victoria Hotel, on the 
invitation of the company, Mr. Fairholme presiding, the 
party proceeded to the works of Messrs. James Dixon 
and Bean, where the numerous operations involved in the 
manufacture of silversmiths’ goods were witnessed. The 
whole of the following day was spent in an excursion to 
Castleton for the purpose of going through some of the 
remarkable caves there. The Speedwell and the Blue 
John, which takes its name from the wonderful mineral 
mines, were inspected. Next day the Toledo Steel 
Works of Messrs. John Henry Andrew and Co., were 
visited. Springs, wire, Siemens and Bessemer steel, 
and specialities in casting steel, rolling mills, mining 
tools, &c., afforded ample food for a morning’s ponceten, 
and in the afternoon the Master Cutler’s works (Messrs. 
Thomas Turner and Co.) were seen, Here cutlery of all 
kinds was being made, the striking feature being the large 
amount of work which was being done by handicraft. 
The series of visits was brought to a close by inspecting 
the works of Messrs. Mellowes, where the well-known 
‘* Eclipse” roof glazing is produced, and in the evening the 
Institution summer dinner was held at the Royal Victoria 
Hotel, the chairman, Mr. Kenneth Gray, presiding. The 
Master Cutler, the Deputy Lord ae, representatives 
of the different works visited throughout the week, and 
other guests were present. Some capital speeches were 
heard in the course of the evening, and_an illuminated 
vote of thanks was presented to Mr. Ernest King in 
recognition of his valuable services as honorary local secre- 
tary of the meeting. 
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BRITISH RAILWAYS AND THEIR 
COMPETITORS. 

Apart from the efforts of the railway authorities 
to check steadily increasing working expenses, the 
chief point of interest in the Board of Trade Report 
on British Railways issued this week, is the indica- 
tion afforded of the influence of competition by 
electric tramways. So long as tramways were 
operated by horses, and were purely urban, they 
served more or less.as feeders for railways, even 
for suburban railways. But, as a consequence of 
the adoption of electric traction and of the extension 
of the tramways to suburban and rural districts, the 
railway companies have experienced a steady dimi- 
nution in the local, as distinct from main line, traffic. 
In four years the mileage of tramways has increased 
by 40 per cent., owing largely to the extension of 
the system far into the country. In Glasgow, 
Manchester, Liverpool, Leeds, &c., such rural 
lines have been promoted by the corporations 
along all the highways out of the cities; while in 
the outskirts of London, in the large area between 
Liverpool and Manchester, in the Potteries district, 
around the City of Manchester, and in the Tyne 
district, extensive tramway systems now connect 
town with town and village with village. The 
character of tramway traffic has thus changed very 
considerably, and these rural extensions have very 
materially influenced the railway passenger traffic. 
We referred to special cases in an article in a recent 
issue, but in the returns as tabulated by the Board of 
Trade, and now issued, we have comprehensive data. 

The increase in the number of third-class pas- 
sengers last year was smaller than it has been for 
ten years, while the steady advance in‘ the aggre- 
gate receipts from the same class has this year 
suffered a serious check, the addition being less 
than in any year since 1885. When the records of 
tramway passengers are compared with those of 
third-class railway passengers, it is found that the 
former have advanced at an enormously greater 
rate. Thus, in seven years the aggregate of travel- 
lers on the railway has gone up by 11.7 millions, 
whereas the number using the tramear has increased 
by 196.2 millions. In 1895 the third-class railway 
passengers exceeded the tramway passengers ‘by 
180 millions, the respective figures being 841 
and 661} millions; while last year the tramway 
passengers exceeded those using the railway by 
314 millions, the comparative totals being 1394 
and 1080 millions. Again, last year’s increase in 


363 tramcar passengers is seventeen times the addition 
4|to railway passengers. 


It is true that nearly 99 
per cent. of tramway passengers travel only a mile 


,|at furthest ; but a very large proportion of railway 


passengers are also short-distance travellers, and 
there is no doubt that local traffic is highly remune- 

The average receipts per railway passenger 
for the whole kingdom does not exceed tyd—to be 
exact, 7.3d.—which means that the average dis- 
tance travelled is only about 7 miles. Indeed, the 
receipts from each third-class passenger is only 
6}d., so that-it may be assumed that something 





like three-fourths of the railway passengers are 
short-distance or local travellers. 

Of the total of 47.39 millions sterling received by 
the railway companies from all passengers, fully a 
third is now directly coveted by the promoters of 
electric tramways, and railway companies are thus 
set the task of meeting their competitors with a 
vigorous policy if they deem it necessary to retain 
local traffic—a question worthy of consideration. 
The solution most obvious is, of course, the elec- 
trification of the railways, so as to bring about 
a higher mean speed on short distance runs with 
frequent stoppages, which may be accomplished 
by rapid acceleration and deceleration, attain- 
able with electric motors. But apart from the 
moot point as to whether electrification would re- 
duce working costs per unit of actual work done, 
and the fact that the efficient electrification of 
main lines includes many problems yet unsolved, 
there is the very serious addition to capital expen- 
diture without material increase of sources of 
revenue. To-electrically equip the local lines alone 
—a solution favoured by some—raises difficulties in 
the interference with the main line working—a 
point often lost sight of. With purely branch lines, 
or separate metals for local and main traffic, this 
latter trouble might not be so great. Beyond this 
there is the further difficulty that the volume of 
traffic is so variable that for long periods the 
number of the seats occupied bears a small per- 
centage to the capacity, and to the tare load in- 
volved. It may be computed from the railway re- 
turns that, excluding season - ticket holders, the 
average number of passenger miles per passenger- 
train mile is between 40 and 45, so that on the 
average the accommodation utilised does not exceed 
one-tenth that available. But the law of averages, 
although popular with the statistician, is of little 
consequence in the realisation of conditions suitable 
for economic business, and it is especially so with 
railways. Were carriages arranged on the self- 
propelling system—each with its own motor— 
it would be theoretically possible to make up the 
trains at all times to suit the number of pas- 
sengers presenting themselves for transit. his 
is undoubtedly the system desirable for local 
traffic, and it is partly because of this that electric 
tramwaysare economical. But there is always the 
difficulty with railways of arranging for main line 
traftic with ordinary steam locomotives, and for local 
traftic with electric or other self-contained means of 
propulsion. Whatever change, therefore, is under- 
taken must be adopted gradually. Just now there 
is a strong feeling in favour of the adoption of self- 
propelled cars for local traffic, at least as a transi- 
tional system, as it may check that steady absorp- 
tion of local traffic by electric street lines, which 
the railway companies regard with some alarm. 

The first of these modern self-propelled cars to be 
put into active use was that designed by Mr. D. 
Drummond for the London and South-Western 
Railway Company’s local line between Fratton and 
Southsea (illustrated in ENGINEERING, vol. lxxv., 
page 685). This car has been in servicefor some time, 
and we are indebted to Mr. Drummond fer some 
data as to its working. The capacity of the car is 
eight first-class passengers and forty-six third- 
class, excluding baggage. It conductsa 20 minutes’ 
service from both termini. The record of pas- 
sengers, which we give on page 360 of the present 
issue, shows that there is very considerable 
fluctuation ; indeed, it will be seen that the car 
during the week carried every number of - 
sengers from 1 upwards; and this is an indica- 
tion of conditions which must prevail on railways 
seeking to conduct a service the frequency of which 
corresponds more to tramway time-tables than 
ordinary trains. On sixteen occasions between 
the Monday and Friday the self-propelled vehicle 
carried no passengers ; on twenty occasions, only 
one ; on nineteen occasions, only two ; on sixteen 
occasions, only three ; on fifteen occasions, four 
only; while on nine occasions the number ex- 
ceeded twenty. Taking the five consecutive days, 
we find that the accommodation provided aggre- 
gated 2464 first-class seats, whereas only 70 were 
occupied, giving a proportion of only 24 per 
cent. ; of third-class passengers, 5632 were pro- 
vided for in the aggregate, and 1132 third-class 


passengers were carried, a proportion of about 20 
per cent. The average number per trip was about 


seven. No doubt when the public, for whom 
the line is convenient, realise the speed and fre- 
quency of the system, their allegiance to the 
railway will be in large part re-established. In any 
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case the figures establish the necessity for a local line, 
but prove still more clearly that what is wanted on 


the great majority of occasions is a conveyance with | g 


a minimum capacity and running with much greater 
frequency than is possible with the ordinary train. 

The self-propelled carriages certainly meet the 
case, with a much less expenditure than the ordi- 
nary train, and, where permanent way, &c., exist, 
afford a means of meeting with greater prospect 
of success the competition offered by the tram- 
way. The average running cost of this Fratton 
to Southsea motor vehicle works out to only 
2.15d. per mile run. This includes locomotive and 
running charges ; but of course no fair comparison 
can be made eh this charge and the 23d. per 
train-mile, which is the average locomotive power 
and traftic charges for the whole of the railways of 
the United Kingdom, the latter amount embracing 
many items not included in the Fratton charges, 
and being, moreover, for much larger train accom- 
modation. The power and traffic expenses of the 
Glasgow tramways work out to 3.61d. per car-mile, 
which compares with the 2.15d. of the self-propelled 
carriage ; and as the capacity is about the same, it 
would appear that the railway-car is more econo- 
mical in its working. 

As a matter of interest, we may state that on 
the deep-tunnel Central London railways the 
power and traftic costs work out to from 23d. to 
24d. per train-mile-—about the same as the steam 
railways—and the trains have certainly no greater 
capacity. On the City and South London line, 
with less-capacity trains, the corresponding figure 
is 11d.; and on the Liverpool Overhead Railway, 
9.45d. 

There are, however, other and important condi- 
tions tobe kept in mind. It would, in certain cases, 
be very inconvenient, if even possible, to work such 
self-propelled cars amongst main line traffic. Again, 
any breakdown in the locomotive machinery throws 
out of service also the passenger carriage. There 
is further the question of storage, the locomotive- 
shed with all its dirt being scarcely the most suit- 
able place fora carriage. One cannot forget, too, 
that such a system of self-propelled cars has been 
tried before on English railways—first by the late 
Mr. W. Bridges Adams on the Eastern Counties 
Railways and other lines about 1848 ; by Mr. R. F. 
Fairlie about twenty years later; and by M. Belpaire 
and others in Belgium in the ’seventies. Mr. 
Drummond, however, has attained greater eco- 
nomy; and, moreover, there is much greater 
incentive now towards the evolution of improved 
mechanical means of traction. There are thus 
many advantages and disadvantages, and we shall 
watch with great interest future developments, as 
the self-propelled carriage of one or other design 
offers, for lozal traftic where separate local lines are 
available, and especially for branch lines, a substitute 
for a more comprehensive and expensive system of 
meeting the competition of the electric tramway. 

The average total expenditure per train-mile 
throughout the kingdom is now 38.81d.—only a 
fraction more than in the previous year; for 
although locomotive charges have been reduced by 
about 4d. per train-mile, owing in large measure 
to reduced cost of fuel, other items have increased, 
and it seems difficult to conceive how the mean cost 
may be lessened. The electric Central London 
Railway works at a cost of 35.6d. per train-mile, 
and on the Glasgow electric tramways—-a fairly re- 
presentative case—the working cost per car-mile is 
7.40d. The railway train, however, has a capacity 
for about 450 passengers, whereas the tramcar takes 
only about 60, so that when it is possible to run 
at full capacity, the actual cost per 100 passengers 
per mile would be, for the trains, something like 
8id., as compared with about 12d. for the tram- 
ways. The figures of the London General Omnibus 
Company, Limited, show that the cost per ’bus- 
mile is about 8}d.; and as the number of passengers 
who can be carried is 26, the charge per 100 pas- 
sengers per mile would be about 2s. 6d. With horse 
traction on tramways the cost per 100 worked out 
to rather less; but this economy establishes not 
only a reason, in combination with the higher 
speeds realised, why electric tramways have in- 
creased the competition against railways, but proves 
that the extension of the system must still further 
affect the railways. 

We have incidentally mentioned that the Board 
of Trade return indicates a commendable effort to 
reduce the working charges, and it is noteworthy 





that whereas the tonnage of goods conveyed durin 
the past year shows an increase of 5 percent., and ' 


the receipts of 3.2 per cent. on the figures of the 
preceding year, there has been a decrease in the 
oods-train mileage of 2 per cent. This indicates 
clearly that the average load of goods trains was 
considerably higher, and it is in this direction 
that we anticipate increased economy in the future. 
There has also been a decrease in the expensive 
practice of having pilot engines on heavy trains 
owing to the introduction of more powerful 
locomotives. The receipts from goods traffic 
are the largest ever recorded—320 million tons 
of minerals and 1164 million tons of general 
merchandise having been conveyed, and these 
yielded in traffic receipts 23,484,000/. for mineral 
traffic, and 29,701,000/. for general merchandise, 
the former indicating an increase of 5.7 per cent., 
and the latter of 1.1 per cent. In addition there 
was. received for live stock 1,484,000/., an in- 
crease of 9.5 per cent., so that the total tonnage 
was 436.6 millions, and the receipts 54,669,000/. 

As regards the passenger traffic, we have already 
referred to one or two of the important points. 
The number carried, excluding season - ticket 
holders, exceeded 1188 millon—an increase of 
1.3 per cent. One feature is the large in- 
crease in the number of second-class passengers. 
We have time and again contended that, espe- 
cially for long-distance travelling, there was a 
clientéle for the second - class carriage, and it 
is interesting to note that since 1895, when the 
railway companies took the sensible step of re- 
arranging their second - class fares, there has 
been a steady advance, and now the total reaches 
72,612,000, the addition for the past year having 
been equal to 5.5 per cent. The increase has mostly 
been in long-distance travelling—the average re- 
ceipts from each second-class passenger has steadily 
increased since 1895 from 7.9d. to 10.9d. The mean 
rate from first-class passengers has not changed 
much, although there sa been slight fluctuations, 
the average now being 24.4d. As we have inciden- 
tally pointed out, the average for third-class pas- 
sengers is 6.5d., giving a mean for all passengers 
of 7.3d. The receipts from the passengers, curiously 
enough, advanced at exactly the same ratio as the 
number of passengers—namely, by 1.3 per cent., the 
total receipts, including the payments of season- 
ticket holders, being 47,393,000/., and thus, for the 
first time in the history of British railways, the aggre- 
gate receipts from all sources exceeds 100,000,000I. 

The working expenses have barely increased at 
the same ratio as gross receipts—the addition being 
0.5 per cent., while the total traffic receipts in- 
creased 2.5 per cent. Thus the ratio of working 
expenses to gross receipts has gone down from the 
very high rate of 63 per cent. in 1901 to 62 per 
cent. for 1902. The receipts per train-mile averaged 
61.27d., passenger traffic yielding 49.50d. per pas- 
senger train-mile, and goods traffic 77.08d.: the ex- 
penses per train-mile work out to 38.81d., so that 
the net receipts per train-mile is 22.46d. The 
chief economy has been in locomotive power, the 
expense under this head showing a decrease of 
3d. per train-mile, working out now to 11.23d. To 
counterbalance this economy, which is largely due 
to the price of coal, there have, however, been small 
increases under almost every other head. The 
higher wages paid are largely responsible, because, 
following upon significant advances in preceding 
years, there has been an advance in the locomo- 
tive department equalling 1.4 per cent., and in the 
traffic department of 1.9 per cent. 

The net result has been the earning of a profit 
of 41,629,0001., which is 6.6 per cent. more than 
in the previous year, so that it can scarcely be said 
that the railways have done at all badly, notwith- 
standing the difficult conditions prevailing. This 
net earning works out to an average of 3.42 per 
cent. on the total capital involved, which now 
reaches the enormous figure of 1,216,861,000/., 
of which 1027.5 millions represents actual capital 
invested, the remainder being nominal and due 
to re-arrangement of stock. e average dividend 
paid on the ordinary capital of the companies is 
3} per cent.; on the guaranteed and preference 
capital, 34 per cent. ; loans and debenture stock, 
3$ per cent. As compared with the previous years 
there is a slight advance in the average of ordinary 
stock, the other two rates remaining stationary. 





AMERICAN IRON PRODUCTION. 
Tue production of pig iron in the United States 
has seen a rather considerable falling off. Between 
January 1 and June 1 the weekly output increased 





from 353,800 tons to 398,139 tons. At the be- 
ginning of July the quantity was 395,042 tons, 
and at the beginning of August it was no more 
than 361,903 tons. The slackening incidental to 
the height of the summer might explain a moderate 
and temporary decrease, but this decrease is 
not moderate, and it does not promise, from 
the trade reports, to be temporary. Coincident- 
ally with the reduction comes the announcement 
that the Steel Trust has made a further ‘‘cut” in 
ptices. The truth is that forward business is not 
good, and the make of pig iron is being curtailed 
by the putting out of blast of a number of the older 
furnaces up and down the country. The decrease 
on August 1 as compared with June 1 is 36,236 
tons a week, and the significance of this will be 
better understood when we state that it is equal to 
nearly 2,000,000 tons perannum. Evenasit is, the 
country is producing at the rate of 19,000,000 tons 
perannum, and thatis beyond itscapacity to absorb— 
at least, that seems a fair inference from the increase 
in the stocks (sold and unsold) held at the furnaces, 
the total on August 1 being 342,463 tons, as com- 
pared with 257,210 tons on July 1 ; 203,403 tons on 
June 1; and 162,742 tons on May 1. It is evident 
that in June a decided tendency to increase in 
stocks began, and this fact no doubt led to the cur- 
tailment of the output. It is admitted by the trade 
authorities that in certain branches of the finished 
iron and steel industries the output is diminishing, 
labour unrest being one of the reasons advanced. 
People buy as sparingly as possible on a falling 
market, and general trade being manifestly easier, 
there is reason to anticipate a further accumulation 
of stocks, with the certainty (if the growth becomes 
at all pronounced) of shipments to Europe to get 
rid of the surplus and to keep the domestic market 
well in hand. This brings us once more to the 
Steel Trust. That orders to keep the various 
huge plants of this much overweighted concern 
occupied in the months to come are insufficient is as 
clear as daylight ; but it has been observed that 
the fall in the price of its stock is quite out of pro- 
portion to the falling off of business. There is no 
proving or disproving the company’s own state- 
ment as to the volume of work in hand, but the sell- 
ing of steel stock has come mostly from Pittsburgh, 
and if that statement is inaccurate, we have a sufli- 
cient explanation of the sales. But the real truth 
is that the position of the Trust will be one of the 
leading features of the forthcoming Presidential 
election, and as it is quite possible that the Anti- 
Trust campaign may prove successful, it will be 
clear that the very existence of the corporation is 
in danger. Ina letter to Mr. Frick, which has not 
been allowed to fall into oblivion, Mr. Schwab said, 
‘© You know we can make rails for less than 12 dols. 
a ton, leaving a nice margin on foreign business.” 
‘*On foreign business,” be it noted. If the margin 
be nice upon production at 12 dols., and sell- 
ing at, say, dols. abroad, what may it be 
called upon sales at 28 dols.? It is altogether 
too ‘‘nice” to last.- The attention of. voters 
has never been called so authoritatively and con- 
vincingly to the oppression ‘of a system which 
enables foreigners to buy in the American market 
more cheaply than can Americans. No industry is 
on a stable basis which depends for the larger part 
of its profits upon a system so open to criticism and 
so certain to be examined in every Congressional 
or Presidential election. The profits of the Steel 
Trust are one of the issues of next year’s campaign, 
already begun. The bigger they are the more un- 
certain they are, and the more they will be em- 
phasised by the anti-trust campaigners. Anyway, in- 
dustrial activity will be interfered with and arrested 
further as the Presidential election draws near, 
and that is not a good augury for the English iron and 
steel trade, since it will mean the suspension of 
imports from Europe, and may mean the resump- 
tion of exports to Europe. 

But, undeterred by what may happen at the 
elections, the Steel Trust is making reparations 
for a long life. We have before this had occasion 
to refer to its policy of controlling the sources of 
raw materials for its own requirements ; a sensible 

licy which is being impressed upon other 
arge manufacturers in other parts of the world. 
It is stated that by the end of next year the Cor- 
poration’s holdings of ore will exceed 1,000,000,000 
tons. Since the ex-president, Mr. Schwab, made 
affidavit that the concern owned 700,000,000 tons, 
its total has been increased by the acquisition of the 
Union Sharon properties, carrying with it at least 
160,000,000 tons of ore; by the purchase of 
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4,000,000 dols. of a half interest in the Clairton 
Steel Company, including 60,000,000 tons of ore ; 
and by the taking over for cash, and ona royalty basis, 
the entire holdings of the Chemung Iron Company, 
in the Mesaba Range, which adds not less than 
70,000,000 tons of high-grade Bessemer ore to its 
already large holdings. Thus in the Lake Superior 
region the Steel Trust is already dominant, holding 
about 85 per cent. of the best ore territory, its 
supplies of ore aggregating 930,000,000 tons. It 
has still under consideration the acquisition of the 
Hill ore lands, or Northern Securities holdings, 
which are chiefly owned by the Great Northern, and 
are estimated at 500,000,000 tons. The negotia- 
tions between the Steel Corporation and President 
Hill, of the Northern Securities Company, which 
were adjourned pending the Northern Securities 
litigation, are to be taken up later. Ultimately, we 
are assured, these will go to the Steel Corporation, 
when it will have a gross tonnage of iron ore in the 
Lake territory of not less than 1,430,000,000. It will 
need to be ina strong position, because the country’s 
capacity for iron production appears to be well above 
the normal requirements, and in the stress of compe- 
tition which is not far ahead, that company will come 
out best which is in a position to command its raw 
materials cheaply. Mr. Swank, of the American 
Tron and Steel Association, has been collecting 
statistics bearing upon the capacity of the furnaces 
building and to be rebuilt, and the figure works 
out at 4,447,000 gross tons. Of this aggregate, 
1,972,000 tons are credited to the current year ; 
905,000 tons will be for sale in the general market, 
and 1,067,000 tons will be for the use of the 
makers ; while of the 2,475,000 tons credited to 
1904, 405,000 tons will befor the general market, 
and 2,070,000 tons for the use of the makers. Of 
the grand total, 1,310,000 tons, or 29.5 per cent., 
will be for sale, and 3,137,000 tons, or 70.5 per 
cent., will be for the use of the makers. Mr. Swank 
explains that the furnaces projected on June 30 
last, or new furnaces for which ground has since 
been broken, if any, are not included, nor are fur- 
naces which are being rebuilt in whole or in part. 
He says that the annual capacity will soon be in- 
creased from 24,812,000 tons in 1901 to 31,000,000 
tons. The figures given above, he admits, are 
largely conjectural, as it would be simply a physical 
impossibility for all the blast-furnaces of the country 
to be operated at the same time. But he asserts 
that, under any circumstances, America could make 
24,000,000 tons next year if that quantity were 
needed. 





GLASGOW CORPORATION TELE- 
PHONES. 

Onty a few weeks ago we had occasion to draw 
attention to the financial methods of the Corpora- 
tion of Glasgow in connection with the largest of 
their trading’ enterprises—the tramways—and now 
another department of corporation work calls for 
notice. The telephone department is the most 
recent addition to the list of trading concerns car- 
ried on by the municipality, and in view of the 
peculiar character of this undertaking and of the 
very special terms under which it is carried on, the 
annual reports of the Telephone Committee are of 
more than ordinary interest. The difficulty of 
bringing such an undertaking within the proper 
functions of a municipality has always appeared to 
us to.be very great, and has been emphasised 
in our columns at various times; but when 
a corporation has once actually taken up this 
work, it only remains for us to watch the 
methods by which it is managed, and to see for 
ourselves whether the success that may be claimed 
for it is real or imaginary. Even real success 
would not disprove our argument on the general 
question, but it would at least give the satisfaction 
that one error at the outset had not brought others 
in its train. The report just issued by the Glasgow 
Telephone Committee, and discussed at the meeting 
of the Corporation last week (September 3), would 
therefore in any case deserve close attention ; but 
when we come to examine it, we find some very 
special features, which give it quite an extraordinary 
interest. ; 

This report is the first which gives a financial 
statement for a complete year. Some of its state- 
ments are, no doubt, gratifying to the advocates of 
municipal telephones in Glasgow, as we find that at 
the end of May of the present year the number of 
completed instruments had reached the good total 
of 9122, which, by a curious coincidence, is identical 





with the number of instruments in use on the 
London Post Office system. The total revenue for 
the year is given at 35,014/. 2s. 94d., while the 
working expenses and maintenance amounted to 
15,967/. 17s. 6d., Post Office royalties to 3405/. 9s. 8d., 
and terminal fees to 14971. 15s. There is thus a 
net revenue of 14,1431. Os. 7$d.; not a profit, be 
it noted, for no allowance has as yet been made for 
interest on loans, sinking funds, or depreciation. 
It is at this point the accounts become especially 
interesting. How does the Committee dispose of 
this net revenue? Obviously the first charge on 
any balance of revenue over expenditure must be 
the payment of interest on the sums borrowed, and 
to this purpose there is devoted the sum of 
66421. 53. 7d. A sinking fund is compulsory, and 
to this fund there is next paid the sum of 
58061. 13s. 4d. There is therefore only left of 
the net revenue the sum of 1694/, 1s. 8$d., and 
the Committee, adding this to a ‘“‘surplus” of 
3981. 7s. 10}d. brought forward from last year, 
proposed that the total of 2092/. 9s. 7d. should be 
carried into a general reserve fund. 

It will be noticed that no allowance whatever 
has been made for depreciation, and this fact 
naturally gave rise to much criticism when the 
report came before the council asa whole. Indeed, 
one of the most gratifying features of the discus- 
sion was the very able criticism of the accounts, 
and of the telephone situation generally, made by 
one or two of the town councillors. It is clear that 
at least some of the representative citizens are now 
keenly alive to the dangerous and foolish policy, in 
financial matters, which in late years has become 
characteristic of this great corporation, and this 
must produce a good effect in the end. The 
chairman of the Telephone Committee, in moving 
the adoption of the report, made no serious attempt 
to defend the proposals of the Committee as to the 
allocation of this ‘‘ surplus.” Under ordinary cir- 
cumstances this might have been excusable, as he 
might naturally prefer not to anticipate criticism. 
But in this case he wascalled upon to deal seriously 
with the question, for the auditors of the accounts 
had previously taken the most unusual course of 
only certifying them as correct subject to a special 
report appended by themselves. The auditors are 
a firm of accountants of very high standing in the 
city, and their report, attached to their certificate 
of the correctness of the accounts, contains the fol- 
lowing statement :— 

‘* We have to point out that no depreciation has 
yet been provided for, nor has any portion of the 
sum standing at the debit of preliminary and 
general expenses in capital account been written 
off out of revenue... . 

‘* Tn our opinion the time has now come when the 
canvassing expenses should form a charge against 
revenue.” 

One would have thought that, coming before 
the Council with proposals on which such strictures 
had been passed by the professional accountants, 
the chairman of committee would have shown cause 
why his proposals should be accepted in spite of 
these objections ; but this he did not attempt to 
do. Having once stated the proposal recommended 
in the report, he simply added that ‘‘ whether this 
course should be adopted, or whether it should be 
applied to depreciation, was a point which he would 
leave in the hands of the Council,” and then went 
on to make comparisons between the Corporation 
system and the London Post Office system, which 
were irrelevant to the point at issue and superficial 
at'the best. If the final decision had been given 
by the Council on the merits of the speeches in the 
subsequent debate, there can be little doubt in the 
mind of any unbiassed person reading the speeches 
carefully, and analysing the statistics and figures 
given, that it ought to have been against the Com- 
mittee ; but bad finance and condemnation by 
accountants are as nothing to the average town 
councillor, compared with the dread of showing a 
deficit in any of the trading concerns of his munici- 
pality, and so all criticism was brushed aside and 
the report adopted by a large majority. 

It will be remembered that the Post Office 
licence to the Corporation only extends to Decem- 
ber 31, 1913, at which date, or as soon as may be 
thereafter, ‘‘the Postmaster-General shall buy, 
and the local authority shall sell,” the undertaking. 
Thus, in ten years from now all the plant will be 
handed over to the Post Office at the ‘‘ fair market 
value ” at the time of transfer. It is clear that that 
‘‘fair market value” will be very much less than 
the capital sum which has been expended on the 





plant. Only two items need be mentioned. It ap- 
peared in the discussion that the telephone engineer 
had been asked to state what he considered 
the fair period for the life of a switchboard, and 
had put it at ten years; so that one item alone, 
of 40,0001., the cost of the present switchboard, 
should, on that basis, be wholly written off by 1913. 
Another point worthy of special notice is that the 
plant was largely bought at the time when there 
was a commercial boom, and prices were high, 
so that soupy and iron alone cost 20 per cent. 
more than they do at present. This was shown by 
one councillor (Bailie Burrell) to represent a fall in 
value already of 11,0001. But the Corporation—or, 
at least, the majority—profess to believe that they 
are putting aside enough for all these items in their 
payments to the sinking fund. They anticipate a 
much larger profit next year, as there is a large 
demand for wires ; but they evidently forget that 
the installation of these wires will cause a very 
large increase in expenditure. It is sometimes 
forgotten that telephones differ very much in this 
respect from other articles. It does not follow 
that an increased demand will proportionately de- 
crease the average expenditure. If the Glasgow 
system is much extended, new switchboards will 
be needed, involving a very large capital outlay, 
which will make further calls on revenue for interest 
and sinking fund charges, so that the Telephone 
Committee is likely to find that the sanguine ex- 
pectations of greaty- increased ‘‘surpluses” will 
not be realised. 

Then what is to be done towards writing off the 
large sum at present debited to the capital account 
for preliminary charges? Whatever the Corpora- 
tion may think of their auditors’ views on depre- 
ciation, they cannot dispute the justice of their 
view that these thousands of pounds of preli- 
minary and general expenses, more than suflicient 
to swamp the whole of their net revenue, cannot 
be charged against capital, and must some day be 
met out of revenue. The auditors point out that 
no portion of these expenses has been written oft 
out of this year’s revenue, and that the time has 
come when this ought to be done. Why is it not 
done? We fear the answer is only too simple. _ If 
it were done, and if depreciation were paid, there 
would be no ‘‘ surplus” to carry forward, and the 
citizens would see the telephone enterprise as it 
really is—a concern pea ve on at a loss to the 
community for the benefit of some 9000 citizens, 
who get telephones at unprofitable rates, and for 
the glorification of the local authority. 

One councillor who supported the Committee was 
simple enough to give away the whole case in one 
sentence. ‘He agreed”—so runs the newspaper 
report—‘‘ that a larger sum would have to be pro- 
vided, but they were not going to provide it by 
throttling the concern.” That truthful remark let 
the cat out of the bag. If proper payments were 
made to depreciation and sinking fund, the tele- 
phone rates would have to be increased. An in- 
crease of these rates would mean the loss of present 
clients and the withdrawal of many applications 
which are now before the department. There 
would therefore be a serious check to progress— 
nay, there might even be a “throttling” of the 
concern. Depreciation must therefore wait till 
circumstances permit of its being openly r - 
nised, if that day should ever oon ee se 
old dodge, practised a few years ago in Glasgow 
by the Electricity Committee, and now handed on 
to this new department. If the chairman, im his 
comparison with the London Post Office system, 
had examined the report of that undertaking more 
thoroughly, he would have seen that while the 
balance is insufficient to allow of proper payments 
for depreciation, &c., there is no attempt made to 
conceal the necessity for such payments. The 
balance, it is true, is only 6165/.; but on page 
91 of the Blue - Book, Note 1, itis stated that 
‘*the estimated amount required to provide for 
depreciation of plant, inclusive of spare wires, is 
27,4951.” 

The Corporation ought to remember that the 
Post Office will have a say in estimating the fair 
market value of the Glasgow concern when it falls 
to be bought ; and if that Government department 
writes down the value of its own undertaking each 
year so severely, and seeks to provide for this b 
depreciation payments, we may be sure it wi 
apply the same principles to the valuation of the 
Glasgow undertaking, so that the present owners 
may find a very wide difference between their own 
and the Government valuation. Who would be so 
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bold as to say that the Board of Trade, as arbitrator 
in the event of dispute, is likely to adopt a valua- 
tion arrived at by methods embodying a system of 
book-keeping condemned by the Corporation’s own 
auditors ? 





NEW SOUTH WALES MINERALS. 

DrovuGut is a serious obstacle not only to the 
progress of agriculture in Australia, but, in large 
measure, also to almost all the manufacturing indus- 
tries ; and consequently, when the most prolonged 
drought which has ever visited Australia culminated 
in twelve months of minimum rainfall during the 
past year, the mineral industries suffered together 
with those of cattle, grain, and wool-growing. Con- 
temporaneous with the dry season there was a sharp 
decline in the value of silver and of lead, while the 
prices of copper and zin¢ had also a downward ten- 
dency ; so that, all round, the mine-owners—notably 
in New South Wales—-have not had a satisfactory 
year. There was almost a complete cessation of 
prospecting work. According to the annual report 
for 1902, the value of all mineral productions in 
the New South Wales colony for the past year 
was 368,490]. less than in the preceding year, and 
nearly one million less than in 1900. The total 
value was 5,638,1451., whereas ten or eleven years 
ago it was as high as 6,656,985/. ; since then, 
however, there have been severe fluctuations, the 
total having been as low as 4,500,000/. in 1896. 

Amongst the minerals mined coal still occupies 
the most prominent position, the total output 
during the year having been close upon six million 
tons—to be exact, 5,942,011 tons; this is only 26,415 
tons less than in the previous year, when the out- 
put reached the highest record, so that it can 
scarcely be said that the year has been unfavour- 
able so far as ‘‘ black diamonds” are concerned. 
Prices, too, have been fairly good, the average 
having been 7s. 5d., as compared with 7s. 34d. in 
the previous year. Five years ago the ‘‘ mean” 
was down to between 5s. and 6s., owing to the 
general depression throughout the colony. As 
a consequence of the fair price ruling during the 
past twelve months, the total value of the coal won 
—2,206,598/.—was 27,669]. more than in the pre- 
vious year. The collieries, however, are capable 
of maintaining a very much larger output if the 
demand justified it. The export beyond Australia, 
however, does not seem to increase very rapidly. 
The total for the past year was 1,321,304 tons, 
which is somewhat less than in the two preceding 
years; but generally there has been a steady, 
although a somewhat slow, increase from the 
million tons of seven years ago—equal to about 
4 per cent. perannum. Higher prices, of course, 
may have had something to do with this com- 
paratively small increase. Whereas in the years 
1895 and 1900 the export price fluctuated between 
7s. 2d. and 8s., it has been during the past two 
years 10s. 4d. and 10s. 57d. The shipments to 
Australasian ports have increased at a_ slightly 
greater rate, the total for 1902 having been 
1,929,604 tons, which is less than in the two pre- 
ceding years, but shows an increase of nearly 9 per 
cent. per annum on the past seven years; even 
although in this case the price has gone up from 
between 6s. and 7s. to 9s. 7}d. The total export 
of coal has therefore increased in the seven years to 
three-and-a-quarter million tons. The shipments to 
all parts equal almost one-half of the total production. 
The home consumption suggests a fairly satisfactory 
development of the industries of the country. The 
increase in the home use in seven years has been 
at the rate of over 10 per cent. per annum. Even 
so. however, it can scarcely be said that the 
development has been what one could hope for. 
Twenty years ago the total home consumption was 
1,000,000 tons ; ten years ago it had increased to 
1,443,000 tons, and now it is 2,691,000 tons, so 
that the progress can scarcely be said to be excep- 
tionally favourable. In the manufacture of coke 
there has not been any development during the 
year, the total of 126,872 tons being about the 
same as in the two preceding years, but the value 
has decreased, the average being 14s. 2d., as com- 
pared with 16s. 5d. and 17s. 4d. in the two preced- 
ing years. Recently, however, there has been a 
prospect of increased activity in metalliferous 
mining, and it is anticipated that the production 
of coke will increase considerably. 

This naturally brings us to the question of iron 
and iron ore industries.. Nothing definite has yet 


been done in the way of commencing iron-smelting 





in New South Wales, matters being in abeyance 

nding the decision of the Legislature respecting 

unties and contracts. Various projects have 
been brought forward, principally that of Mr. 
Sandford, the proprietor of the Eskbank Iron 
Works, who has made certain proposals not un- 
favourable to the colony, and the prospect of these 
being carried out is largely dependent on political 
considerations. The Eskbank Works continue to 
produce finished iron, castings, galvanised corru- 
gated iron, bolts, sheets, &c.; but this is made, 
not from native ore, but from rolled scrap iron, 
the quantity produced during the year being 6003 
tons. This is less than in the three preceding 
years, the highest total having been reached in 
1901, with 10,424 tons. The total value for 1902 
was 82,2731., 33 per cent. less than in the pre- 
ceding year. The total amount of wages paid 
during the year was 27,3071., and one may 
recognise here the nucleus of an industry which 
may yet develop. The quantity of iron-stone 
mined for flux shows an increase as compared 
with the previous year, but it is still a small quan- 
tity—13,555 tons, of the value of 10,6901. A large 
quantity of iron oxide was raised and disposed of 
for flux, but there are no official figures as to the 
actual extent of the operations. 

Before departing from what may be regarded as 
the baser metals—those which we have dealt with 
are of very considerable value in the aggregate 
mineral output of the colony—-we may note that 
the value of copper produced from ores raised in 
the colony was 308,923/. Here also there has been 
a decrease as compared with the totals of the three 
preceding years. The decrease is attributed to 
the drought, which not only hampered the opera- 
tions generally, but led to the closing down of 
several of the principal mines for a good part of 
the year. The Government, recognising that the 
stoppage of the most iinportant mines would be avery 
serious matter for the local community, arranged 
in certain cases for a supply of water to be con- 
veyed by train, which enabled operations to be 
continued. The most notable of new developments 
is a new lode opened up at the King of England 
Mine at Cowra. In manufactured tin there has 
been a serious decrease. The major portion of the 
tin ore got in the colony is from alluvial deposits, 
and the absence of water for sluicing naturally in- 
volved a great diminution in the product, the total 
being only about half the average for the three 
preceding years; while as compared with fifteen 
years ago it is only about one-tenth. The total 
value was 53,706l., and twenty years ago it was 
833,461]. One advantage of the decrease in pro- 
duction and of the depression generally has been to 
direct attention to the problems associated with 
economical extraction, especially from the residual 
products ; and in respect of tin recent experiments 
have overcome some of the difticulties in connec- 
tion with the treatment of stannite, which occurs 
in considerable quantities in the colony, especially 
at Bora Creek, Inverell. This rare tin ore con- 
tains also argentiferous galena, arsenical pyrites, 
copper pyrites, and zinc blende, and the re- 
covery of the lead, tin, silver, and copper has 
presented a problem of a difficult nature ; but the 
experiments have been so far successful that 
smelters are to be erected at once. No details, 
however, are given in the report. The year, too, 
has been remarkable, generally, for the extent of 
dredging operations for tin as well as for gold ; and 
it is expected that the experiments during the year 
in connection with the récovery of the former will 
add to the production of tinin years tocome. The 
general outlook for the colony as far as tin is con- 
cerned is thus hopeful, and it is anticipated that 
the production will be very considerably increased. 

As regards the dredging for gold, the total ob- 
tained by this process amounted to 25,473 oz., 
valued at 97,8911., which is an increase of about 
9 per cent. on the total of the preceding year. 
This is very largely due to the work in the Araluen 
division, where the companies have experienced a 
satisfactory year, due in part to the increased 
number of dredgers utilised, and to the dredging for 
tin, to which we have already referred, and of which 
in this region alone 110 tons were recovered, valued 
at 8300/. The work was also encouraged by the 
reduction of the rental on the crown lands leased 
for dredging. This is now 2s. 6d. an acre, subject 
to the payment of 1 per cent. on the net produce 
arising from such operations. There are thirty- 
six dredging plants in commission, and the area 


|held under lease for dredging extends: to 11,719 





acres. The dredgers are mostly of the bucket type, 
the general experience being that the suction dredger 
is more costly torun. The average yield per cubic 
yard of material treated in the case of the bucket 
dredger was 2.42 grains, as compared with 3.33 
grains for the suction dredger, while the average 
value obtained per cubic yard of material treated 
was 4.65d., as compared with 6.44d. Unfortu- 
nately, no particulars are given in the official report 
as to the expenses involved by the respective types. 
As to gold won by all processes of mining, the 
total shows an increase in value of 159,4911., due 
very largely to the augmented production of gold 
by the smelting of auriferous ores imported from 
other Australian colonies and from New Zealand. 
Were it not for this, the total value of gold would 
have been less than in any year since 1893. The 
total value of production, including that from 
the imported material, was 1,080,773i., while in 
some previous years it was as high as 1,751,0001. 
The average yield from alluvial mines was 1 dwt. per 
load, ranging from 4 dwts. down to 14 grains ; but 
from quartz mines the average is 11 dwts. 22 
grains per ton, the variation being from 2 oz. 8 dwts. 
downwards. 

As regards silver, the principal point is, perhaps, 
the economies resulting from improvements which 
have been effected, not-only in the method of mining 
and the treatment of refractory ores, but towards the 
utilisation of products which formerly were wasted. 
Some success has been achieved, but the Secretary 
of Mines does not give any details in his report, 
except that the treatment of slimes by sinter- 
ing has become an industry employing fully 250 
men, and that the Carmichael-Bradford process 
promises to revolutionise the treatment of zinci- 
ferous ores. The total value of silver, lead, and 
zinc produced during the year was 1,498,4621., 
which is 460,0007. less than in the previous: year. 
Thus, while coal, gold, ironstone, silver, and oil 
shale showed satisfactory increases, the gain was 
more than nullified by the reduced value of coke, 
copper, iron, lead, silver-lead, and tin manufactured 
in the colony. A concluding reference may be 
made to the progress in connection with hydraulic 
cement manufacture, in which two companies 
have engaged. According to the report, the 
industry promises to become an extensive one. 
The value of the commodity produced during the 
year is given as 46,5001. The total. value of 
metals and minerals produced in the colony from 
the commencement is 152,280,0001., of which over 
50,700,0001. have been got from gold, 41,700,000/. 
from coal, 33,780,000/. from silver, 10,980,000I. 
from tin, and 8,815,000/. from copper, so that these 
minerals have produced about 95 per cent. of the 
total. 








USEFUL MATHEMATICS FROM THE 
ENGINEER'S POINT OF VIEW. 


By A. P. Trotter. 


WeRE mathematics made for engineers, or engi- 
neers for mathematics? Were professors made for 
students, or students for professors? Why are 
nine engineers out of ten repelled by a mathematical 
paper? Why does the non-mathematical engi- 
neer so often get snubbed by the non-engineer 
mathematician, leading him to sneer at pedagogues ? 
The answer to these Fyre may be found. by 
examining the point of view in each case. Ele- 
mentary mathematics are a part of ordinary educa- 
tion ; higher mathematics a part of higher educa- 
tion; and while for the highest mathematics 
education in the ordinary sense gives place to 
study, there is a continuity of science from intelli- 
gent addition and subtraction td the most profound 
mysteries of transcendental multiple-manifoldness. 
To the professed mathematician the opening ques- 
tion of this article may be almost incomprehensible, 
but that arises from his point of view. The natural, 
or born, mathematician and the educationalist, 
while not going so far as to say that engineers were 
made for mathematics, gratefully accept engineering 
ideas for the construction of problems ; they will 
occasionally, by accident, commit some usefulness by 
solving a problem which needs solving. From the 
mathematician’s point of view all mathematical 
work should be rational and even rigorous, and 
from the educationalist’s point of view there should 
be no calculus-dodging nor spoon-feeding. One 
engineer in twenty, perhaps, is blessed with a 
mathematical mind; for him there is no friction 
between the theoretical and the practical aspect, 
and long algebraical expressions are not repulsive, 
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If he is really a practical man, mathematics will 
not run away with him, and he will not be tempted 
by the peaceful attractiveness of frictionless pulleys, 
adiabatic steam - cylinders, and ironless trans- 
formers. 

But the other nineteen engineers out of the 
twenty may be divided into several classes. 
Some have never learned higher mathematics, and 
others have been taught, or have taught them- 
selves. To the former we need not revert, there 
is plenty of. good work for them ; the latter are 
divided again into those who have been able to 
keep up or even to develop their mathematical 
knowledge, and those who have been too busy with 
non-mathematical work to practise or to remember 
what once they knew. It is this last class who are 
so misunderstood by the professed mathematician 
and by the educationalist. It is this class who call 
in their trouble on Saint Guilford Molesworth, and 
whose implicit faith in his doctrine is never shaken. 
These are justified in getting at a maximum or 
minimum by plotting a few roughly - calculated 
trials on squared paper, instead of equating to zero, 
with Lagrange’s condition and all the tangle of 
differential calculus. In Dr. John Hopkinson’s 
James Forrest Lecture on ‘‘The Relation of 
Mathematics to Engineering,” he lamented the 
drawbacks ‘‘ to the use of results, taken, it may be, 
out of an engineering pocket-book by those who are 
not prepared to understand how they are reached, 
and on what foundations they rest.” There are 
two drawbacks. Mistakes may be made by the 
wrong application of a formula, and this ‘‘is only 
to be cured by a more abundant supply of more 
powerful mathematics,” and the other drawback is 
**the educational advantage is lost.” ‘‘The mere 
unintelligent use of a formula leaves the mind 
of the user unimproved, and it gives no help 
in dealing with questions similar in form though 
different in substance.” If only we had time to 
continue our education, how brilliant we should all 
be! But it is impossible for most of us. We may 
spend part of our leisure in culture, but we are not 
engineers for our health nor for the improvement 
of our minds. If a formula in Molesworth fits to- 
day’s job, we send a thanksgiving : not to his West- 
minster office, but to Heaven, ‘‘ to await arrival,” 
and hope for equally good luck to-morrow. If we 
think it fits, when it really is not suitable, we may 
make a mistake. It is like using a chisel for a 
screwdriver, or putting 100 volts on to a resistance 
box. Experience and common-sense are within the 
reach of everybody, though ‘‘an abundant supply 
of more powerful mathematics” is denied to all but 
a few. 

Mathematics as means to an end are of in- 
calculable importance to engineers, not only for 
the advancement of their work in the future, but 
for the daily needs of the office or the shops. Take 
logarithms, for example. Is one engineer out of 
five hundred interested in learning, or justified in 
burdening his memory with, the fact that the 
logarithm of a number toa given base is that power 
to which the base must be raised to give that 
number? An engineer needs logarithms simply to 
save time in calculation, and generally for mere 
arithmetical purposes. He would no more dream 
of making a logarithm than of making a watch. A 
watch is to him no less useful, and his handling of 
it is no less intelligent, because he has not the 
dexterity to make one. Mathematics are destined 
to be of increasing value to engineers, and the 
mathematical education of engineers will be carried 
further than at present when such lumber as Euclid 
has been thrown overboard. 

It is important, then, to consider mathematics 
from the engineer’s point of view. Up toa certain 
stage it should be a matter of education, and, so 
far, it should be rational, systematic, and scientific. 
To divide one fraction by another is, of course, 
within the educational stage, and the teacher who 
simply tells his class to invert the divisor, and to 
proceed as in multiplication, without giving a 
rational explanation of the operation, is either 
incompetent or slovenly. Whether in after-life the 
student remembers the explanation is another 
matter. The value of education does not lie in the 
knowledge imparted, but in the intellectual pro- 
cesses of its acquisition. But beyond a certain 
stage, mathematics are not a matter of education ; 
they are trade tools. The knowledge how to use 
them becomes the only matter of importance, and 
there is no time for the reasons, for system, or, 
indeed, for scientific treatment. This is the great 
difference between true education and technical or 





technological instruction. Technical education, 
with which the world is ringing, is generally im- 
properly aclled ‘‘ education ;” or it is instruction, 
miscalled ‘‘ science-teaching,” given on wrong lines 
by mere educationalists. An analogy between 
mathematics and shorthand may be used to explain 
this point of view. 

The higher mathematics resemble shorthand in 
several respects. Very important work is carried 
out which could not be done without their aid. 
The method in each case is a condensation of a 
complete statement by means of translation into 
artifcial symbols. Only experts can use these 
methods efficiently ; they are intelligible only to 
the initiated. A beginner at first finds them more 
tedious than the ordinary and complete modes of 
expression ; but practice quickens. Until he has 
mastered the art, there is always a difficulty in 
translating the matter back into ordinary language. 
In the case of shorthand the result is generally a 
full transcription. Sometimes a journal or book is 
printed in = BEET TAE sept few people correspond 
in shorthand ; that is for practice. Mathematical 
work addressed only to the elect glories in the 
exclusion of the vernacular, and the result may be 
the discussion and proof of a theorem beginning 
and ending in algebraical symbols. Sometimes so 
concrete a peg as the moon may be used for hanging 
so ponderous a problem as the Lunar Theory ; the 
thesis is not incomplete if it culminates in an equa- 
tion. Some vulgar person may apply a morsel of 
the calculations for predicting eclipses or even 
tides, but that in nowise dims the glory of the 
parent work. 

Many scientific men, and all engineers, are con- 
cerned with the use of mathematics, like shorthand, 
for the convenient economy of time and thought. 
Swimming, filing straight, bicycling, and other 
things, are generally impossible for the beginner, 
but when once learned cannot be forgotten. Short- 
hand and mathematics, equally impossible at first, 
and to be learned by degrees and much concentra- 
tion, need continual practice, not only for their 
efficient use, but for the very existence of the 
accomplishment. Teachers of mathematics, with- 
out a single known exception, make the mistake of 
supposing that engineers are continually doing 
mathematical work. About nine engineers out of 
ten need higher mathematics but very rarely, 
though sometimes when they want them they want 
them badly. The tenth engineer may be mathe- 
matically inclined, and will amuse himself by treat- 
ing commonplace work as a mathematical problem. 
Salesmen have been known to discuss discounts 
with algebraical equations, and a packer may find 
use for the calculus in economising canvas and 
cases. The tendency is to get mathematical work 
done by tame mathematical assistants, just as short- 
hand is done by shorthand clerks. It sometimes 
happens that the proper explanation of the problem 
to the tame calculator occupies as much time as to 
do the work, 

The higher mathematics undoubtedly economise 
thought ; but Nature does not work in that way. 
The dewdrop and the planet, the waterfall and the 
crystal, the horizon and the rainbow, end where 
they begin ; the nature of their existence is homo- 
geneous ; no. microscope nor alembic will reveal a 
trace of an x, a y, or a cos @, - In the case of a 
mathematical problem you take a fish: you do not 
have the fun of catching it, but you find it in your 
Todhunter. You are informed that it is a certain 
fish ; but that is probably not material, nor perti- 
nent. What concerns you is that its head is 9 ins. 
long, the tail is as long as the head and half the 
back, and the back is as long as the head and tail 
together : what is the length of the whole fish ? 
You bring it to your algebraical machine-tool and 
“set” it. It will often happen in mathematics, as 
in the workshop, that setting the work is the part 
that needs the most care. Then you begin to turn 
the handle of the machine, and the fish disappears, 
being resolved into symbolic fragments. The 
symbols juggle, and, lo! you have your fish again, 
and with it the indisputable statement that its 
length is 72ins. This is what engineers have to 
learn at school before they feel the want of it, and 
the fish annoys them ; there is a hopeless silliness 
about it. Just as the fish is lost to sight fora 
time in a tangle of algebra, so plain language is 
transformed into shorthand, to reappear in the 
more useful form when the temporary aid has 
achieved its purpose. The algebra is useful, but it 
is not the only way. A little patient trial and 
error, and the ingenious rule of false assumption 





used by mediseval writers will tell you the length 
of that fish. Mathematics and shorthand are 
vehicles for the plain man; they are means to an 
end. The utility of the House of Commons is a 
matter of opinion. From the point of view of the 
stenographer, the chief merit of that institution is 
the opportunity it affords for a well-paid seat in 
the gallery, and for the exercise of the higher 
branches of his art, such as the finishing of 
sentences abandoned by honourable members when 
pulled up by some grammatical entanglement. The 
pedagogue, wearying of the abstract theorem, the 
scholium, the lemma, uses the fish as a means to 
anend. When icthyology is exhausted, he will turn 
to astronomy, and build up the whole structure of 
conic sections. The dance of the double star to 
the music of the spheres was a godsend to him, and 
to-day electrons waltz, Zeeman beating time, and 
our mathematician playing on the clashing symbols. 

Mathematics, from the engineer’s point of view, 
is one of the most pressing needs of so-called 
technical education. The books have yet to be 
written, the teachers have yet to be trained. That 
mathematics should be taught without reasons, 
without system, and without scientific treatment, 
is a hard saying. Possibly the word ‘‘mathematics” 
should not be used in such a connection. Very 
well, let those who object find another name—not 
too insulting. The division of fractions has been 
given as an example of a case in which reasons 
should be given. A page of useful integrals, or, 
better, a card to be kept in a pocket-book or on 
the desk, may be cited as a case where no reasons 
are wanted; all that is needed is enough in- 
telligence (helped by diagrams wherever possible) 
to choose and to use the appropriate one. Ina 
recent review of an engineering pocket-book, such 
formulee have been accounted superfluous. ‘* To 
the mathematician they are useless, for they form 
part of his mental equipment; to the non- 
mathematician, because he will not be able to 
apply them.” What a damning testimony of 
modern technical education ! That so huge a breach 
should be considered inevitable shows the need for 
the consideration of useful mathematics from the 
engineer’s point of view. The so-called text-books 
of calculus for engineers are really calculus for 
students. They are full of abstract examples, which 
the reader is told to work out in order to familiarise 
himself with the principles. Fortunate is the student 
who learns to use them rightly! But for engineers 
these books are of little value. 

Any ordinary mechanical engineer can work out 
a set of indicator diagrams. He probably need not 
look out the formula in a Molesworth ; but if it 
happens that he has not had to deal with engine 
diagrams for two or three years (a contingency 
which educationalists forget), he need not be 
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his memory. He will take the area from the mean 
of ten ordinates without troubling about the re- 
finements of Simpson’s rule, or with a planimeter 
without the remotest idea of the theory of that 
instrument ; nor will he be under the least disad- 
vantage by reason of this ignorance. To say that 
he is obtaining an approximate evaluation of an 
integral is sheer nonsense, if not sickening pedantry. 
He will take a slide rule or a book of logarithms 
without a thought of the Naperian e, of bases, 
modulus, characteristic or mantissa ; and if he is in 
doubt about the decimal place, he will run out a 
specimen with two significant figures by ordinary 
arithmetic. Without having heard. of Carnot, he 
can combine compound diagrams, and, intelligently 
draw the pv curve—he need not knew that it is a 
rectangular hyperbola; he can criticise °valve- 
settings, and without any study of polar curves he 
can set out the Zeuner diagram. All this work 
abounds in interest for the mathematician, as a 
nosegay teems with interest for a botanist. But 
the ordinary engineer has not time, even if he has 
the inclination, to go into reasons for all that he 
has done. It cannot be said that he has followed 
each step systematically, and there may be an 
almost complete absence of anything that can be 
called science. In the present state of mathe- 
matics there is no intermediate course for him ; but 
without burdening his brain and fogging his figures, 
there is a great deal that he might be told about 
what he has been doing, and every item of such 
information is of value to him if it enables him to 
work more intelligently. Putting the planimeter 
and logarithms on one side, as being mere tools, he 
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might learn a good deal about the geometrical 
properties of the hyperbola and of isothermal and 
adiabatic curves, without bothering about algebraic 
expressions for latus rectum, parameter, focus, and 
hyperbolic logarithms. The book to be written for 
him should be on the lines of the first 30 or 40 
pages of D. K. Clark’s ‘‘ Rules, Tables and Data,” 
but going much further. Such a book has been 
written from the mathematician’s point of view— 
the rather scarce Carr’s ‘“‘ Synopsis of Mathematics” 
—a sort of dictionary of results, with a diagram 
wherever a diagram can be given. But Carr's 
point of view is almost useless for the plain engi- 
neer, because the book is loaded with a mass of 
abstract matter and generalisations. Even if asa 
student he has worked through a mathematical 
course, in nine cases out of ten his algebraical teeth 
will decay, and at middle age he will need spoon- 
feeding. The books must not offer lists of imaginary 
examples to be worked out for practice, nor 
generalisations, but paragraphs of actual examples 
worked out with diagrams, erring on the side of 
several varieties of nearly the same problem rather 
than conciseness ; for instruction, not for education ; 
to increase his capacity for work, and not to im- 
prove his mind. If his mind is so constituted that 
it is likely to be improved by mathematical science, 
magnificent opportunities are open to him : libraries 
of books all ready written, teachers who can teach 
nothing else, and the latest development of tech- 
nical education is the proposal to found a college 
where he may carry out original research in the 
higher branches of his profession. Butif he prefers 
Beethoven or Sousa, Milton or Marie Corelli, Paul 
Veronese or Pearson’s Magazine, let him improve 
his mind according to his taste. 

Differential calculus should not be introduced by 
talking about abstract variables and ¢ x, but by the 
slopes of real curves; integral calculus need not 
follow after a knowledge of elementary differential 
calculus ; it is much the more useful of the two to 
engineers, and a plunge should be made into 
diagrams of areas. Acquaintance with asymptotes 
need not follow the discussion of conjugate hyper- 
bolas, but may be explained by plotting a set of 
tigures in geometrical progression (suppressing that 
name), and the figures need only binary sub- 
divisions. From this to the rectangular hyperbola 
is but a step; and the first property, the constancy 
of the product of co-ordinates, is at once apparent, 
and leads to the identity of the rectangular hyper- 
bola with the curve of reciprocals. There is plenty 
to be done with a hyperbola referred to its asymp- 
totes, before bothering about the conjugate curve, 
the focus, and the rest of it. This is not systematic 
if the ordinary treatment is the system. 

Science knows no dogma, for there is no higher 
authority. But the intelligent engineer acknow- 
ledges the importance of mathematics too high for 
him to understand, and he will readily accept 
theorems if they are in intelligible form and of 
mpgeer ar use, without troubling about proofs. He 
1as no time to attack Fourier’s theorem in the 
ordinary way ; but he is thankful for the statement 
that any periodic curve may be expressed as (or, as 
it will occur to him, really consists of) the sum of a 
collection of harmonic curves. Later on he may 
learn that such a collection is a series, but before 
that he will have to cease to regard them as curves, 
but as trigonometrical expressions in sines and 
cosines. Periodic curves and phase relations are 
everyday experiences of electrical engineers. They 
christen one a ‘‘saw tooth,” another a “‘ flat top.” 
Half an hour’s attention to the working of a good 
harmonic analyser, or a thoroughly well-illustrated 
description of such a machine and its work, will 
tell him more than a month of algebraical study. 
Few engineers actually have occasion to carry out 
an analysis ; but if they cannot get the use of such 
an instrument, some such method as Clifford’s 
cylindrical projection is what they want. It is 
certain that there is plenty to learn from the curves 
themselves; third and thirteenth barmonics are 
being talked about by electrical engineers, and it 
should be perace to discuss their appearance with- 
out a lot of repulsive trigonometry. 

All this probably seems degrading, cheap, and 


superficial to the thorough mathematician, and is | 


no less- repugnant to the educationalist. Their 
difficulty, hke that of metaphysicians, is what 
R. H. Haldane calls the incrustations of their 
every-day point of view. But if you bore a ready 





gust him, and he will do the best he can without the 
semblance of mathematics which has been sug- 
gested. 








NOTES. 
Tue British ASssocraTION. 

Tue meeting of the British Association for the 
Advancement of Science is being held at Southport, 
having commenced on Wednesday evening last, 
according to custom, with the address of the Pre- 
sident, Sir Norman Lockyer, K.C.B. The meet- 
ings of sections commenced yesterday and will be 
continued during the succeeding days, the con- 
cluding meeting being held next Wednesday. 
For the Engineering Section, which is presided 
over by Mr. Charles Hawksley, a full list of 
papers has been prepared, about two dozen in 
all. They comprise contributions by Colonel 
Crompton, on ‘*Modern Street Traffic”; by Mr. 
C. H. Wingfield, on ‘‘Permanent Set in Cast 
Iron” ; by Mr. B. Hopkinson, on ‘‘ Alternators” ; 
by Captain Sankey, on ‘‘ Testing Steel”; by 
Professor Hele - Shaw, on ‘‘Clutches”; and by 
Mr. Behr, on ‘‘The Proposed Mono-Rail Rail- 
way.” There will be the usual evening lectures 
and other entertainments, and excursions to places 
of interest in the neighbourhood. Sir Norman 
Lockyer’s address dealt largely with the edu- 
cational question, the author emphasising the need 
for larger public expenditure on facilities for 
scientific instruction. He compared the manner 
in which ‘‘ brain-power” was fostered with the 
pecuniary sacrifices made to maintain the Navy, 
and advanced the unanswerable proposition that 
if commerce declined, there would be a lack of 
funds to maintain the Navy. He advocated the 
utilisation of the British Association for urging 
on the country and the Government the need 
for considerable expenditure on higher educa- 
tion, tending to foster the training of those 
equipped by nature for taking the higher posi- 
tions in the field of invention and research. 
The Navy Bill of 1888-9 might be taken as a pre- 
cedent, doing for ‘‘brain power” what had suc- 
cessfully been done for sea power, and the Presi- 
dent of the Association would set apart twenty- 
four million sterling from our national wealth 
for the purpose. Sir Norman Lockyer was san- 
guine that there need be no difficulty about allo- 
cating money to the various institutions, a point 
with which we find some difficulty in coming to an 
agreement. The address was a powerful and well- 
considered advocacy of a matter that has been too 
little thought of, but which undoubtedly lies at 
the root of national prosperity. We shall give our 
usual report of the meeting in subsequent issues. 


THE PERMANENCY OF THE ATOM. 


Our chemical friends seem little inclined to 
abandon without a fight their belief in the immuta- 
bility of the atom, a creed which for nearly a 
century has been shared by chemists and physicists 
alike. The modern chemist is, indeed, somewhat 
inclined to scientific Toryism ; but this mental 
attitude is by no means uncommon amongst scien- 
tific men, as is well shown by the violent opposition 
which had to be conquered by the undulatory 
theory of light. It has, moreover, certain advan- 
tages. A new hypothesis must be compelled to 
prove that it has other claims to acceptance beyond 
its novelty and originality, and most useful work is 
done by the supporters of older theories in sub- 
jecting the new-comer to a searching criticism. 
Nevertheless, it would seem that the chemist has 
hitherto utterly failed to make any serious attack 
on the electrical theory of the atom, as now 
advanced by many physicists; an hypothesis 
which, as pointed out by Sir Oliver Lodge, in- 
volves the consequence that each and every 
atom is in a process of slow disintegration. Of 
course, the careful and painstaking work of the 
great chemists of last century only served to con- 
tirm the truth of Dalton’s great generalisation ; but 
it has also to be somasabined that for an equal 
period chemists had failed to detect in atmospheric 
air any trace of the new gases of ‘he Argon group, 
and were indebted to a physicist for the hint which 
led to their discovery. Chemists claim that the 
known facts of radio-activity are capable of ex- 
planation on the lines of ordinary chemistry ; but 
when their claims are more closely examined, 
it would seem that a truer statement of their 


believer with reasons and proofs, deny him short | case would be that some of the facts, in the 
cuts by insisting on tedious system, and worry a 
practical man with scientific method, you will dis- 


absence of others, might be thus explained. Thus 
Dr. Lowry has suggested that the behaviour of 





thorium X and thorium was precisely analogous to 
that of certain organic compounds, such as + bromo- 
nitro-camphor, which in its “ normal” form is a 
neutral body and a dielectric, whilst in the 
‘‘pseudo” form it is a strong acid and electrolyte. 
Either form is readily changeable into the other, 
the rate of change varying in the same manner as 
the radio-activity of thorium X ‘and thorium. He 
entirely fails to take into account, however, the enor- 
mous amount of energy liberated in radio-activity ; 
and as Professor Rutherford pointed out at the time, 
his hypothesis involved that of the possibility of 
perpetual motion. More recently Professor Meldola 
has suggested that radium, as we know it, is an endo- 
thermic compound of some unknown element with 
helium, and is not in itself an element at all. He 
points out that nitrogen, which toa certain degree 
resembles helium in its inertness, is a frequent con- 
stituent of endothermic compounds ; and a fortiori 
suggests that a helium compound should on its 
decomposition liberate still greater energy. The 
objections to this hypothesis are several. In the 
first place it is difficult to believe that so endo- 
thermic a body as the proposed compound can be 
dissociated without an explosion. Secondly, the rate 
of the radium change seems nearly independent of 
the temperature, which is the case with no known 
chemical reaction ; and, finally, the energy liberated 
is out of all proportion greater than that accom- 

anying any known chemical change. Mr. C. D. 
Whetham states that the energy liberated by the 
dissociation of a gramme of radium is between 
20,000 and 1,000,000 times as great as that set free 
in the formation of a gramme of water. Of course, 
the hypothesis that atoms consist merely of a con- 
stellation of negative and positive electrons is not 
yet fully proven, and it is certainly curious that no 
positive electron has yet been detected in the free 
state. 








SeLr-PROPELLED Ratiway CARRIAGES.-—On pages 682 
and 683 of our preceding volume we illustrated a self-pro- 

lled railway carriage designed by Mr. D. Drummond, 
ocomotive superintendent of the London and South- 
Western Railway, and built at their works at Nine Elms, 
for traffic on the Fratton and Southsea branch of their 
line, and we are indebted to Mr, Drummond for some 
details of the working of this steam car on this service 
between July 27 to 31 last, which we append :— 

































































Number of Passengers Carried. 
Monday, Tuesday, | Wednesday, | Thursday, | Friday, 
A July 27.| July 28. July 29. | July 30. | July 31. 
Train. | | | 
| | 

Class. | Class. Class, | Class Class. 

| ' | \ 

Ist.|3rd./ Ist. 3rd. | Ist. | Srd. | Ist.) 8rd. | Ist.|3-d 
res es ee a ee ee 1} —{|-]1 
S20. _— 2;—| 1 — | 1 gt | 1 _ 1 
840 , | 1]/—-] 1) —} — | 2{-] 2 ]/-j- 
90 , |—/—|} 21} —}] —/]—}]-|] —j|-]}. 38 
9.20 , |—| 5])— 2 _ 8 | — 6 |/—| 1 
940 , | —}—}—] — —-} 2;—| — j-}j]-2 
0) 2-1 — 1 Si) 2 ae ee ee a Se ee 
oe. tt are | 4/-—| 8 |—|'6 
ON A, Wee Oe eS ee ea ee ee ee ee De 
or yisegt Rms Be pak Fete Bere ee ee ae | — 17 
MeO. f=) F181 — se | eo) Bia 
1040: °°): —'| Sis 7 46 (=) 2 ])=—1=— 
12.0 Noon|— | 8/ — 1 — | 2 1; 4 1 1 
1220 pm|—| 4)/—| 4] — | Ral ee 
12.40, |—/—|—| 2] — 2;—/ 3/—/|- 
10 , |—|/—/|—| 3] — Fp ea ae 
120 , |—/|] 5|— 2/—-|;—-j]- i ee 
10 co. | 1 Vi ae 1 si—! 9 |—{|% 
£0 -, |— 1:72] 4 2|16/—/| 8 |—]| 2 
sm., S1s84— | 3s 4 10 |-2). 7. )—|} 18 
240 , |—| 8i—| 2 s | 20)/—}| s |j—|a1 
ice SS ee es ee =i Ss RR 
sm. }—1 81 —)] 2 fr 4/1 Spats 
240 ,, |—|183/—] 10 | — | 2 {—] 8 |—| 9 
0 t— 1 — | — | 8 5 |—]| 17 | —| 20 
420 , |—/] 6) 2] 1] — a er aD 
O90-,, f— 748 feed 2 3 }—]| 18 |—/| 18 
50 , |—]}] 8}/—] 10 2/16 |—| 10 | 4) 28 
6.20 , |—| 6/—| — _ 3 |—] 16 | —]| 25 
$00, |—f]-1/—] 4] -— 8s |—| 20 |—/] 10 
60 ,.|—| 6|—{ 6] — &.{/—| 8.) —)38 
6 20 ” ves 4 — | = Bee i me 8 8 | 20 
6.40 , ;—| 9}/—]| 8 1 7 \|— a es 
TS eS ee we Se eee eee 
7.20 } iit 4 oe s | 2] 13 |/—| 4 
Special Ba heat ME —-}|—|-| -—/-| 8 

SS RS APT | eae ee Pe Pe ee ee 

8 i210 / 11 117 | 26 | 202 8 | 290 | 17 (878 

{ ! | | | i 
Seats Provided. Seats Occupied. 
First class eP .. 2464 First class.. : 70 
Third ciass . 5632 Third class 1132 
Total 8096 Total .. 1202 


The running costs total 2.15d. per car mile, which shows 
a considerable reduction as compared with the cost of the 
former working, when the coaches were hauled by loco- 
motives. This subject we refer to at length in our lead - 
ing article on ‘‘ British Railways and their Competitors. 
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LAUNCHES AND TRIAL TRIPS. 


THE new steamer Sark, built by the Sunderland Ship 
building Company, Limited, p ed on her official 
trial on.Wednesday, the 2nd inst. The principal dimen- 
sions are 340 ft. between perpendiculars by 48 ft. breadth, 
extreme, by 28 ft. deep. The vessel carries 6000 tons 
deadweight, and is fitted with deep tank in main hold, 
suitable for ‘either cargo or water ballast, in addition to 
cellular bottom and peak tanks. The machinery was 
supplied by the North-Eastern Marine Engineering 
Company, Limited, Sunderland. A mean speed o 
11 knots was obtained. 





The trials of the floating workshop which has been 
constructed by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited, to the order of the Natal Govern- 
ment, took place on Thursday, the 3rd inst., in the pre- 
sence of the consulting engineer for the Natal Govern- 
ment. The following are the principal particulars of this 
floating factory—viz.:—The over-all length is 129 ft. 3 in.; 
the extreme breadth inside the rubbing fenders is 40 ft.; 
the depth moulded is 8 ft. 4in. It is fitted with twin- 
screw compound surface condensing engines, which have 
been constructed by Messrs. Baird Brothers, of North 
Shields. The diameters of cylinders are 12in. and 26 in., 
with a stroke of 15 in. The speed obtained on the 
measured mile trials was a mean of 7.12 knots. The work- 
shop is very easily handled, and steered remarkably well 
in the river. On the deck of the vessel, and encl in 
a large house, is placed the workshop machinery, which 
consists of punching and shearing machine, lathe, steam 
hammer, drilling, sharers, and screwing machines, smiths’ 
fires, straightening blocks, vice bench and anvil, &c., the 
whole of which is driven by electric motive machinery, 
which has been supplied by Messrs. J. H. Holmes and Co. 
The workshop is lighted throughout by electricity, and is 
fitted with accommodation for both workmen and crew. 
A powerful cantilever crane, having an overhang of 40 ft. 
and capable of lifting 15 tons, is placed at the forward end 
of the vessel. ‘This crane has been made by Messrs. Jos. 
Booth and Brothers, of Rodley. The workshop is to be 
lifted, and secured for the omy e out, on to the deck of 
the new floating dock, which has been built by Messrs. 
Swan, Hunter, and Wigham-Richardson, Limited, to the 
order of the Natal Government. 


Messrs. Ropner and Son, Stockton-on-Tees, launched, 
on Monday, the 7th inst., a screw steamer of the follow- 
ing dimensions :—Length, 331 ft. 3 in.; breadth, 46 ft.; 
depth, 23 ft 64 in. The engines will be of the triple-ex- 
pansion type, by Messrs. Blair and Co., Limited, of 
Stockton, of about 1100 indicated horse-power, having two 
steel boilers 15 ft. by 10 ft., to work at 160 Ib. ee 
The vessel has been built to the order of the Deddington 
Steamship Company, Limited, Hull, and was named the 
Deddington. 





The steel screw steamer Bracondale, built by Messrs. 
William Gray and Co., Limited, to the order of Messrs. 
J. E. Murrell and Son, of West Hartlepool, was taken 
to sea for her trial trip on Monday, the 7thinst. Her 
alee dimensions are:— Length over all, 300 ft. ; 
wreadth, 42 ft. ; and depth, 21 ft. 9in. The engines are 
from the Central Marine Works of the builders, and are 
of the triple-expansion type, having cylinders 214 in., 
35 in., and 58 in. in diameter, with a piston stroke of 
39 in. Steam is generated in two large steel boilers, work- 
ing at a pressure of 160 lb. per square inch. After being 
manceuvred in the Bay for the sem oe: of having com- 
passes adjusted, the Bracondale was headed for the Tyne, 
where she arrived after a very satisfactory run, having 
averaged 104 knots on the run round. 





A large steel screw steamer named Reichenfels, which 
Messrs. Swan, Hunter, and Wigham-Richardson, Limited, 
are building at their Neptune Works, Walker, was 
launched on Monday, the 7th inst. The vessel is being 
constructed to the order of the Deutsche Dampfschiff- 
fahrts Gesellschaft ‘‘ Hansa,” of Bremen. She is 390 ft. in 
length by 504 ft. beam, and is to be fitted with four crank 
quadruple-expansion engines on the Yarrow, Schlick, and 
‘Tweedy system, also built at the Neptune Works. 





The steel screw steamer Clan MacLeod was taken to 
sea on her official trial trip on Tuesday, the 8th inst. The 
vessel has been built by Messrs. Furness, Withy, and Co., 
Limited, Hartlepool, to the order of Messrs. Cayzer, 
Irvine, and Co. (the *‘ Clan” line), Glasgow. She is over 
400 ft. in length, and has a total capacity of 411,000 
cubic feet. Triple-expansion engines have been supplied 
and fitted by Messrs. Richardsons, Westgarth, and Co., 
Limited, Hartlepool, with cylinders 26 in., 43 in., an 
78 in. in diameter, with a 48 in. stroke. There are two 
single-ended boilers 16 ft. 2 in. by 11 ft. 9 in., with 
200 lb. working pressure, fitted with Howden’s forced 
draught. A open of 11? knots was attained. 


On Tuesday, the 8th inst., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Willington Qua Png, tor a steel screw 
steamer built to the order of Messrs, the Northern Steam- 
ship Company, Limited (managmng owners, Messrs. 
G. N. Patterson and Co.), of Neweastle-on-Tyne, and 
of the following dimensions :—Length, 313 ft.; breadth, 
4) ft.; and depth, 23 ft. 1 in. The engines, which 
are supplied by Messrs. George Clark, Limited, of 
Sunderland, are of the triple-expansion type, having 
cylinders 23 in., 38 in., and 61 in. in diameter by 39 in. 
stroke, and working ata pressure of 180lb. The vessel 
was named the Alumwell. 


Messrs. Short Brothers, Limited, Pallion, Sunderland, 








d | outside their own employ. 


| launched on Tuesday, the 8th inst., a steel screw steamer, 
built to the order of the G w Steam Shipping Com- 
pany, of which Messrs. John Black and Co., of Glasgow, 
are the managers. The dimensions of the vessel are as 
follows :—Length over all, 374.5 ft. ; breadth, 46.8 ft. ; 
and depth, moulded, 24.35 ft. The vessel was named 
Kelvinbank, and she is to be fitted by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, 
with triple-expansion engines, having cylinders 25 in., 
41 in., and 68 in. in diameter, with a stroke of 48 in. 
Steam will be supplied by two large steel boilers working 


f | at 180 lb. pressure, and fitted with Howden’s system of 


forced draught. 





Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on Tuesday, the 8th inst.. a vessel intended for 
the Indian trade of the Ellerman Lines, Limited. This 
steamer is 400 ft. long and 50 ft. wide, with a gross ton- 
nage of over 4900 tons. The cargo space is divided into 
six holds, which are kept clear of obstruction so as to 
receive large and bulky cargo. The machinery and 
boilers have been built by Messrs. Workman, Clark, and 
Co., Limited, and consist of a set of triple-expansion 
engines and three steel multitubular boilers, fitted with 
Howden’s system of forced draught. 








BOILER EXPLOSION AT BIRMINGHAM. 
A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade at 
the Council House, Birmingham, relative to an explosion 
which occurred on May 19 at the works of Messrs. Belliss 
and Morcom, Limited, engineers and boiler-makers, Ick- 
nield-square, Birmingham, whereby two of the work- 
men were killed, and two others severely scalded. The 
Commissioners were Mr. J. Howard Smith, barrister-at- 
law, and Mr. J. H. Hallett, consulting engineer. Mr. 
. C. Vaux appeared for the Board of Trade, and Mr. 
J. B. Clarke for Messrs, Belliss and Morcom, Limited. 
At the opening of the Court Mr. Clarke explained that 
he was instructed to give all possible assistance to the 
Commissioners in the conduct of the Inquiry, and he 
would only be too ready to pay every attention to their 
wishes. He appeared also, he wished to add, for Mr. 
Everard, the works manager, and for Mr. Berry, the en- 
gineer. 
In his opening statement, Mr. Vaux said that the 
boiler which exploded was of the patent water-tube type 
made by Messrs. Babcock and Wilcox, Limited, in the 
year 1897. It was originally fitted with iron tubes, and 
the steam _— according to the _ specification, 
was to be lb. on the square inch. The hydraulic 
ressure to which it was to be tested before being 
xed at the works of Messrs. Belliss and Morcom was 
to be 375 lb. The boiler was known at the works 
as No. 5, and was used, in conjunction with three 
other smaller ones, for supplying steam for driving the 
works, and also for testing the new engines manufactured 
hy the firm. Boilers Nos. 5 and 6 were first set to work 
in August, 1897. They were hand-fired, and fed with 
filtered condensed water from the hot-well of the shop 
engine and the engines which were being tested. Town 
water was used for supplying the boilers. Early in 
the life of boiler No. 5, which subsequently exploded, 
trouble was experienced from the tubes blistering, and 
from time to time a number of tu ad to be renewed, 
and were replaced by solid-drawn steel tubes supplied b 
Messrs. Babcock and Wilcox, and made by the Britis 
Mannesmann Tube Company. At the time of the explo- 
sion, all the original iron lap-welded tubes in the bottom 
row had been replaced by the steel tubes. The owners 
had made a practice of keeping a log-book of the working 
of the boilers. The earlier log-book had been mislaid, 
but the later one, dating from April 6, 1901, would 
laid before the Court. In 1901 the existing hand-furnace 
was removed and a mechanical stoker substituted. Owing 
to the continual blistering of the tubes, the feed-water 
was changed, and water from the canal, specially treated 
in a water-softening apparatus, was used. A filter to 
remove any matter held in solution was subsequently 
added, and a second tank fitted so as to increase the 
quantity of water treated. Some of the boilers were 
constantly under steam from Monday morning until 
Saturday, the number being dependent upon the 
amount of work on hand, and the practice of the 
firm appeared to have been to blow 2 in. or 3 in. of 
water out from the bottom of the boiler daily, and to 
empty the boiler after a week’s work. ' Messrs. Belliss 
an , Reet had been engineers and boiler-makers for 
many years, and had never insured their boilers against 
explosion, nor had they been inspected by any inspectors 
Mr. Berry, the works engi- 
neer, was in charge of the boilers, and was responsible to 
the firm for their working, cleaning, inspection, and 
repairs. With regard to cleaning, the practice appeared 
to have been to endeavour to get each boiler cleaned once 
a month partially—namely, three or four of the lower 
rows of tubes—and to thoroughly clean the entire boiler 
once every two months. The last thorough cleaning of 
the boiler prior to the explosion was on February 17, 
1903, and it was partially cleaned on March 17 and 
April 25 last. On the last occasion no defects were 
noticed in the lower tubes, and the boiler was then tested 
by hydraulic pressure to about 200 Ib. on the square inch. 
The usual working pressure varied from 1501b. to 200 Ib., 
the safety-valve being set to blow off at 2501b. On theafter- 
noon of em 19 the four boilers were all working easily, 
and at about half-past three the glass gauge of the boiler 
which exploded showed 4 in. of water, the steam pressure 
being about 1601b. Shortly after, a hissing of steam was 
heard, the fire-doors were violently Llown open, and a 
large quantity of steam escaped into the stokehold. The 








engineer managed to shut the stop-valve, and it was then 
found that a man named Bradley, the chief stoker, had 
been killed ; another man died the following day, and two 
others were removed to the = in a serious condi- 
tion, but ultimately recovered. Inquests were held on the 
bodies of the two deceased, and a verdict of ‘‘ Accidental 
death” was returned in both cases. After the explosion, 
Mr. Seaton, Engineer Surveyor to the Board of Trade, 
examined the boiler, and found that the lower side of the 
fourth tube in the lower row, immediately over the fire, 
had ruptured for a length of between 11 in. and 12 in., 
and the edges of the fracture had opened out until they 
were 8 in. apart. This allowed the contents, not only of 
this boiler, but also partly of the other three boilers in 
the series, to be discharged into the stokehold, with the 
results mentioned. Mr. Seaton also found a certain 
amount of general wasting on the inside of the front por- 
tion of the ruptured tube, but it was only in the imme- 
diate neighbourhood of the fracture that it was of a 
serious nature. He found a portion of the tube imme- 
diately over the fire to be greater in some places by at 
least 35; in. than that of the remaining part, and this was 
also apparent in some of the other tubes he examined. 

Mr. James Rosenthal, managing director of Messrs. 
Babcock and Wilcox, Limited, produced the specifica- 
tion of the four boilers which they supplied to Messrs. 
Belliss and Morcom in 1897, and said that since they 
were set to work they had supplied them with a number 
of tubes for retubing the boilers. These were all made 
by the Mannesmann Tube Company. 

Mr. Robinson, works manager to the British Mannes- 
mann Tube Company, Glamorgan, gave a detailed de- 
scription of the tubes they supplied to Messrs. Babcock 
and Wilcox, to replace the original tubes in the exploded 
boiler. The tubes were thoroughly tested before being 
sent out. Witness gave full particulars of the bursting 
strength of the tubes, 

Mr. T. H. Parrott, general manager, and a director of 
the firm of Messrs. Belliss and Morcom, Limited, said 
their boilers had never been insured, nor had they been 
submitted to any outside inspection or test since they 
were laid down. Being engineers and boiler-makers 
themselves, they took the responsibility for the condition 
and upkeep of the boilers. Their engineer, Mr. Berry, 
had been connected with the works for twenty years, and 
they considered he was most devoted in his attention to 
the boilers and plant generally. 

Mr. F. O. Everard, works manager to Messrs. Belliss 
and Morcom, said he had had seventeen or eighteen years’ 
experience as an engineer, and had occupied his present 
position since 1897. He had had considerable experience 
with water-tube boilers. Mr. Berry was in direct charge 
of the boilers and acted under his general orders, and 
witness was entirely satisfied with the way in which he 
carried out his duties, and always regarded him as an 
exceptionally capable and efficient engineer. A record of 
the repairs and alterations to the boilers up to the date 
of the explosion was submitted by the witness. The 
mechanical stoker, he said, was put in with a view to 
economy, and to stop the blistering of the tubes ; but the 
change did not produce the effect desired, and it was 
then decided to make an alteration in the feed supply. 
At the time of the explosion, practically all the leone 
tubes in the boiler had been renewed. The condition of 
the tubes was better after the canal water was used. 
Whenever the tubes were blistered, whether slightly or 
seriously, they were renewed, and after every cleaning, 
whether partially or wholly, the boiler was tested by 
hydraulic pressure. The rupture of the tube, witness 
— was due to a combination of circumstances. He 
attributed it primarily to wasting or overheating, but 
could not say what produced the wasting or overheating. 
The log-book regarding this boiler showed that the life 
of the tubes varied from over a year to as low as eighteen 


be | days. Assuming the tubes to have been of equal strength 


to start with, 
variation. 

By Mr. Vaux: He had not thought it necessary to test 
hydraulic pressure, except when cleaned. 


e@ was quite unable to account for this 


the nacre 
The ruptured tube was put into the boiler on August 25, 
1902. He thought the tubes had been properly cleaned. 


_ Mr. Vaux here remarked that if the periodical clean- 
ings had been properly carried out, there should not have 
been any large amount of loose matter carried by circula- 
tion from one portion of the boiler to another. To this 
witness practically agreed. : 

Mr. R. Berry, works onan’, said he considered the 


cause of the explosion was blistering, caused by the feeble 
circulation. hen the attendants fond steam rising too 
The feed was introduced 


a they let in more water. 
where the tubes were highest, and the hot water rising 
met the inrush of water at the lower temperature, and at 
the poet of contact overheating, he thought, resulted. It 
might be better to introduce the feed at the other end. 
With regard to the renewal of the tubes, their rule was to 
remove a tube as soon as a blister of over 4 in. had been 
discovered. He examined the tube after the explosion 
and found it bulging, which would be a sign of overheat- 
ing, but there was not more scale than he expected to find 
after the last cleaning. He did not think the normal 
working of the boiler in the day time, and the easy work- 
ing night, was favourable to the forming of scale. 

_ By Mr. Vaux: The only suggestion in the way of mak- 
ing the tubes safer which witness could make was, he 
said, to alter the method of introducing the feed. Witness 
thought the ruptured tube had been overheated, which 
would render it soft and yielding, and then the steam 
pressure would cause it to bulge out, and ultimately to 


ruprare. ’ 

r. H. Robinson, recalled, stated that the tensile 
strength of the metal, of which the tubes were com A 
was approximately 26 tons. This would make the burst- 
ing pressure of the tubes about 5000 1b. The tube which 
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burst would have had to be reduced tod in. before giving 
way under an hydraulic pressure of 500 Ib. 

Mr. T. G. Woodward, leading stoker at the electrical 
department of Messrs. Belliss and Morcom’s works, gave 
evidence to the effect that the pressure varied according 
to the kind of work in hand, but the ordinary pressure 
was 150 lb. The highest he could remember was 205 Ib. 
Sometimes the boilers were worked up to their guaranteed 
capacity, and he had heard the safety-valve blowing off. 
Witness was confident that when the boilers were last 
— in April, there was no defect to be seen in the 
tubes. 

Mr. W. T. Seaton, Engineer Surveyor to the Board of 
Trade, presented a report on the result of his inspection 
of the exploded boiler. The rupture of the tube, in his 
opinion, was due to overheating, which led to the wasting 
oF the metal in the region of the fracture. He had come 
to the conclusion that there had been several overheat- 
ings, though of less severity than the one which was the 
immediate cause of the rupture. There were two places 
in which there had been local blistering, but when sub- 
mitted to microscopic examination he found two small 
pinheads of lime on the fire-side of the tube, due to per- 
foration. How long the leakage had been going. on he 
was unable to say. ‘There was evidence of bending to a 
smaller or greater degree in all the tubes, pointing to 
general overheating at some period, and he thought that 
it had probably been going on for some time. He found 
nothing that was inconsistent with the statement of one 
of the witnesses, that the boiler was free from visible 
defects when cleaned and examined on the last occasion 
prior to the explosion. Generally speaking, witness 
thought the boilers had been carefully tended, and but 
for the fact that this type of boiler required more than 
ordinary attention, he would say that exceptional care 
had been taken by the firm. 

On the third day, at the opening of the Court, the 
presiding Commissioner, Mr. Howard Smith, gave judg- 
ment. At some length he described the general type and 
character of the exploded boiler, and reviewed the evidence 
which had been given by the various witnesses. He re- 
ferred to the steps taken by Messrs. Belliss and Morcom, 
from time to time, to ensure the safe working of their 
boilers. In 1902 slight bulging of the tubes was noticed, 
which was thought to arise from the presence of oil in 
the water which came from the condenser. In August 
the firm decided to give up condensed water, and in its 
place to use canal water after treating it by a softening 
process. The evidence clearly showed that the boiler 
was thoroughly cleaned out once in two months, that the 
caps were removed from both ends of the tubes, and 
that measures were taken to remove the accumulations 
of scale. The boiler after being cleaned was tested 
by wong ayn ip but never beyond 250 Ib. on the 
square inch, and on many occasions to less than that 
amount. Partial examinations were made at shorter 
intervals, and the log-book showed that since December, 
1901, twenty-four tubes had been renewed in the bottom 
row in the exploded boiler, the last renewal being in 
August, 1902. In April last the boiler had been par- 
tially cleaned and examined, and appeared to be in a 
satisfactory state, no defects having then been found. 
At that time there certainly was no bulging of the tubes. 
After having heard the expert evidence, and having 
themselves made an examination of the boiler, Mr. 
Howard Smith said the Commissioners found that the 
explosion was due to overheating, which caused the metal 
in the neighbourhood of the fracture to waste, and finally 
to stretch until it ruptured under the ordinary work- 
ing pressure. They found also that the overheating 
was due to a deposit of scale in the tube somewhere near 
the point of rupture, which deposit was formed from 
scale which had been left in the boiler some time or other, 
and which was carried by the action of the water into 
the tube, where, as the circulation was retarded, it had 
adhered to the metal. The periodical examinations of 
the boiler had been efficiently made, and Messrs. Belliss 
and Morcom had taken proper measures to get good feed- 
water for the boiler. It was clear from the evidence that 
the boiler had not been unduly forced in its working 
since August, 1902, and that the pressure per square inch 
did not approach the maximum guarante by the 
makers. When the tubes were cleaned, and the caps re- 
fitted, it was the practice of the firm to subject the boiler 
to a water pressure not exceeding 250 lb, per square inch, 
and this in the judgment of the Commissioners was 
a sufficient test. The Court found that proper measures 
were taken to ensure the boiler being worked in a 
safe condition, and that the explosion was not caused 
by any neglect on the part of the employés, or by the firm 
of Messrs. Belliss and Morcom, Limited. The result, 
therefore, of the finding of the Court was that no order 
would be made as to costs. 

The investigation, which had lasted three days, was 
then concluded, and Mr. Clarke, on behalf of Messrs. 
Belliss and Morcom, thanked the Commissioners for the 
consideration and courtesy shown during the proceedings. 








Wauittey’s Dovsie-Hacxk Saw.—Messrs. Beanland, 
Perkin, and Co. write to us that they are not the makers 
of the double-hack saw, illustrated on page 328 of our 
last issue, but are the sole selling mts. The machines 
are manufactured by Mr. Whitley, the patentee. 





Tue Paciric CaBLE.—It is anticipated that the Pacific 
cable will entail a loss of something like 1,060,000 dols. 
up to December 31 next. The expenditure for the first 
year, while the line was still under construction, was 
600,000 dols., of which Canada pays 166,661 dols. The 


estimated loss on the current year of 460,500 dols., makes 
the total deficit 1,060,000 dols. 





48-IN. STROKE SLOTTING MACHINE. 
CONSTRUCTED AT THE NEWTON MACHINE TOOL WORKS, PHILADELPHIA. 


(x; 











THE question whether it is better economy to take 
the work to the machine, or the machine to the work, 
has entered on a new phase since electric driving has 
become so widespread. It is now so ‘easy to drive 
tools in any position that, in many instances, it is 
better to shift them than the work. When the latter 
is heavy, it may be operated upon by several light 
tools simultaneously, it being far easier to set them 
than the object, itself. Illustrated above is a slotting 


machine of 48 in. stroke, which can be clamped on a | 


cast-iron baseplate, and can be moved about to bring 


m/ 











it up to various parts of the work. It is driven by 
an electric motor at the back, the tool being operated 
by a rack and a spiral pinion in the well-known way. 
The cross-feed on the saddle is 30 in., and the in-and- 
out adjustment 4 in. The machine is constructed by 
the Newton Machine-Tool Works, 24th and Vine- 
streets, Philadelphia. 








CANADIAN StrREET Rariways.—The Winnipeg Electric 
Street Railway Company is about to put in nearly two 
miles of street railway in St, Boniface, 
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INDUSTRIAL NOTES. 


THE thirty-fifth annual Trades Union Congress 
opened on Monday, the 7th inst., at Leicester, under 
, very favourable auspices. We shall give our usual 
review of the proceedings, complete as a whole, when 
the sittings are over, instead of any partial summary 
in this issue. Leicester is apparently an ideal place 
in which to hold such a congress. It is a trade union 
town, and is also distinguished for its adherence to the 
principles of co-operation, and its practical develop- 
ment. One of its M.P.’s is a Labour representative 
—one of the two who has held office as a member of 
the Government. It is just the sort of town to give 
to a popular congress a cordial welcome. Such a wel- 
come was officially accorded, and many of the towns- 
people evinced-deep- interest in the proceedings, and 
extended hospitality to the delegates. The Parlia- 
mentary Committee were in session there all last week, 
completing the programme and arrangements, and 
making provision for lodging the delegates, and other 
matters. The gravity of the political situation, the 
rumours as to an early General Election, and the un- 
rest as regards the position of trade union funds under 
the recent decisions in the Law Courts, render this 
gathering one of peculiar interest. It is one of the 
largest congresses ever held, and is especially repre- 
sentative, for the greatest care has been taken to 
restrict it to bond-fide trade union delegates, not even 
the trades councils being now able to send representa- 
tives. This exclusion was found to be necessary for 
many well-known reasons. 





The Ironworkers’ Journal for the current month 
contains a report of the general half-yearly meeting 
of the Conciliation Board for the manufactured iron 
and steel trades in the North of England. The report 
states that there was no new feature to call for special 
remark. The Standing Committee had dealt with eight 
cases more or less important, but in none was there 
any disagreement. The chairman stated that ‘‘ they 
might congratulate themselves on the fact that their 
mutual respect and mutual sympathy had in no wise 
decreased, but rather had been strengthened,” during 
the past six months. He said that the work of the 
Board had made things easier and pleasanter both for 
employers and workmen. No better testimony could 
be given for this peaceful method of settling labour 
disputes. The operatives’ representative endorsed 
every word spoken by the chairman, and added that 
the courtesy: shown to the men’s representatives was 
all that could be desired. During the last three 
ascertainments as to the average selling price of iron 
there has been no change in the wages of the men. 
It is reported of the Midland Wages Board that the 
arrangements with the Welsh Committee were com- 
pleted and endorsed by the men. They have agreed 
to the three-shift system, for at least a trial. A fixed 
scale of wages has also been agreed upon for time- 
workers, that of the piece-workers will be in propor- 
tion. The bonus system was also agreed to—a scale 
being fixed. The wages in the Midland districts also 
remain without change under the sliding scale. Prices 
seem to be steady, though the margin of profit con- 
tinues to be small. 

The monthly report of the Associated Blacksmiths 
indicates that trade is improving in the Clyde district, 
but its course has been rather erratic. In the lower 
reaches of the Clyde, where for some time trade was 
bad, there is some improvement ; on the other hand, 
where tratle was previdusly good it has declined. 
As regards the local* returns relating to employ- 
ment, trade is reported to be more steady, and 
the improvement indicated is maintained. That 
there is improvement is proven by the expenditure : 
fewer men are out of work, and even the holiday 
season in Scotland has not increased ‘‘ idle benefit ;” 
on the contrary, there was a saving in funds on the 
month of 203/. The wages agreement at Dundee was 
carried out by all the } ants except one, and in that 
case only one member of the union was affected. It 
might have been an oversight, and the council in- 
structed the general secretary to write to the firm con- 
cerning the omission. Notices of a reduction in wages 
in Aberdeen led to a good deal of correspondence, but 
ultimately the reduction was not resisted, although it 
was protested against. The members in the district 
resolved to more thoroughly organise the trade, with 
the view of bettering the condition of the men, whose 
wages are said to be low in comparison with those in 
other Scotch towns where extensive industries are 
carried on. In one case a lock-out is reported, but it 
is doubtful whether it is not merely a suspension ; the 
secretary is to inquire and report. 


The report of the Cotton Spinners’ Association is 
still of a gloomy character. The avérage number of 
full members on out-of-work benefit was in the propor- 
tion of 28.61 per cent. of the whole full membership. In 
the month previous the proportion was 25.92 per cent., 
in the same month a year ago it was only 6.43 per cent. 
The aggregate membership of the Association is now 





13,751, showing a decrease of 28 in the month, but only 
of eight in the year. "The officials of the union have dealt 
with 12 cases of dispute, as compared with 11 in the 

revious month, and 15 in the same month a year ago. 
There were six accident cases in the month, 21 in the 

revious month, and six in the same month a year ago. 

n addition to these there were 13 claims under the 
Workmen’s Compensation Act sent to employers, 10in 
the previous month, and eight a year ago. The union 
is still increasing its superannuation fund—204/. 12s. 3d. 
being added in the month. The financial loss to the 
funds in the month amounted to 3043/. 10s. .7d., and it 
is expected that there will be a further loss of 10,000/. 
before the crisis of bad trade is ended. The crisis in 
the cotton trades has largely affected the engineering 
districts in Lancashire, where textile machinery is 
mostly made. 


In the last report of the National Union of Boot 
and Shoe Operatives the state of trade is still de- 
plored. From nearly all the chief centres of this 
industry the reports state that things are almost as 
bad as they can be, but trade is slightly better than a 
year ago. The report is, however, able to state ‘‘one 
—_ feature, that, notwithstanding the depression, 

isputes have not been that trouble to us they used to 
be some few yearsago.” Then depression invariably led 
to reductions in wages, or attempts to reduce wages ; 
whereas now the authorised statement regulates the 
rates of pay for all classes and all sections of work. The 
dispute at Leeds, between the workers and the Leeds 
Co-Operative Production Society, has been referred 
to arbitration, but only after the workers had been 
out for some time. All the workers were re-instated. 
The men’s union offered arbitration at first, but then 
it was not accepted. At Kettering a dispute arose as 
to two men being under notice to leave, but the presi- 
dent of the union induced the firm to withdraw the 
notices, and thus settled the dispute. Another great 
step in conciliation. has been taken ; the arbitrators 
and umpire appointed to draw up a list of prices for 
clickers and pressers have completed their task in so 
far as Leicester is concerned. It is hoped that other 
branches of the union will follow suit, and thus avert 
the frequent disputes which occur in a branch of trade 
where so many details affect prices and rates of wages. 





The lamentable dispute in the tinplate trade took a 
turn towards the end of last week favourable to a 
settlement. Negotiations took place between a repre- 
sentative of the union and the chairman of the Asso- 
ciated Employers’ Association, which ended in an 
interview, at which it was arranged that ‘a further 
conference should be held, at which the employers and 
the men should be represented, and the proposals of 
the latter should be considered. Eventually, at a meet- 
ing held last Monday, both sides agreed to refer the 
matters in dispute to a joint committee for investiga- 
tion, and, failing settlement, to arbitration. Mean- 
while the old terms are to continue in force, and it is 
expected that the 41 works affected will all resume 
operations this week. 

There have been encouraging signs of distinct im- 
provement in the iron trades in the Wolverhampton 
district. Manufacturers still complain that trade is 
not so good as could be desired in the finished iron 
branches, but some of the leading departments are con- 
siderably better off than they were. Quotations for 
Pig iron have gone up, and consequently makers of 
rolled iron complain of the small margin of profit. 
Marked bars continue on the old basis, unaltered for 
so long: a time. Common bars are in better request, 
but the rates are unchanged. Black-sheet makers are 
busy, owing to the heavy demands of galvanisers for 
roofing sheets for South Africa, South America, India, 
and the Australian Colonies ; prices are firm, tending 
upwards. Business in some other branches is moderate. 
Steel has been in active demand, but prices are kept 
down by foreign competition. The engineering and 
allied trades remain about the same. Some sections 
are busier than others, but in general the men are 
moderately well employed. In the hardware branches 
the variations in degrees of activity are greater, but 
it is exceptional to hear of real serious depression in 
any branch. Some report trade as fair or moderate, 
others quiet or slack, one or two as comparatively 

, not positively bad. There has been a singular 
absence of strikes in the district. 

In the Birmingham district the signs of improvement 
are equally good, if not better. There is more con- 
fidence and a firmer tone in the iron market. Old 
contracts are nearly worked out, and new business has 
been done more freely of late. Marked bars are in 
good demand at the quoted rates, and common bars 
are more active, though there has been no advance. 
Sheets are in good request. The engineering and 
allied trades continue to be moderately busy, without 
much change. The other iron, steel, and metal-using 
industries are, as a whole, fairly well employed, but 
some report trade as quiet or slack. Real depression 
is not complained of in any branch. 

The position of the engineering trades in the Lan- 
cashire districts continues about the same in most 





branches. In all sections of electrical engineering 
there appears to be plenty of work—in some cases a 
good deal of pressure.- Locomotive builders are also 
busy, with plenty of work on hand; but new orders 
are scarce, and it js said that contracts are running 
out faster than they are being replaced. Some firms 
engaged in specialities are busy with‘work in hand, 
and are also booking a fair amount of orders, The 
textile-machine-making sections are still very slack, 
with no apparent indications of a revival at present. 
The situation generally is not regarded as satisfactory, 
although there is no considerable increase in the 
number of unemployed. Indeed, were it not for the 
textile sections, the lists of unemployed union members 
would not be large in proportion. In the iron market 
more business has been put through, without, how- 
ever, any advance in prices. But prices are said to be 
firmer, which is often the precursor to an advance. 





There is, it appears, a wages movement in the engi- 
neering trades in the Manchester and Salford district, 
outside, it would seem, of the Amalgamated Society 
of Engineers. It is promoted by the local committee of 
the pattern-makers, and is for an advance of 2s. per week 
—that is, from 40s. to 42s. per week. Many employers 
now pay the higher rate, but the men want 42s. to be 
the minimum rate. This the Federated Employers 
do not ‘see their way to concede, as it might lead to 
other sections—fitters, turners, smiths, &c.—demand- 
ing a similar all-round advance. The pattern-makers 
base their demand on the plea that a higher qualifica- 
tion is now required for the men and that their tools 
cost more, 





The strike of Welsh weavers in West Carmarthen- 
shire seems to threaten an old-established industry in 
West Wales. The workers are engaged in the manu- 
facture of Welsh flannel, and have been located in the 
district fora long period. The dispute began about ten 
years 8g, and was over wages, when the rates of pay 
were reduced by 2s. 1d. per lb. This was mainly due to 
the old methods employed, the manufacturers not being 
able to compete with the newer systems of manufac- 
ture. Some three or four years ago the men combined, 
formed a union, and struck for the return of the 2s. 1d. 
previously reduced. After a time the employers 
acceded to the demand, and the work was carried on 
apparently with yew to the masters and prosperity 
to the workers. tterly the employers claimed that 
the wages be again reduced to the old rate—2s. 1d. off 
the rate as restored. They also complained that the 
union imposed conditions as to female labour, and in 
other respects, to the detriment of the trade. The 
men deny this. In June last the dispute ended in a 
strike of resistance to the reduction. Negotiations 
took place, and, as a result, the masters reduced their 
claim to Is. 8d. reduction. But the men were obdu- 
rate ; they would not consent to the reduction. The 
result has been that the industry is at a standstill, and 
the workers are leaving the neighbourhood. Mean- 
while Yorkshire and North Wales are gaining what 
West Wales is losing through this industrial conflict. 





The question of attending two looms instead of one 
having been raised in the Huddersfield district, a 
ballot of the weavers, union and non-union men, was 
taken last week, when the result was as follows :— 
against, 5217; in favour, 41; neutral, 48; spoilt 
papers, 15. The voting took place in 112 firms; 14 
others refused to allow the balloting, as the question 
did not, some said, affect their operatives. 

The strike of seamen at Cardiff is not regarded as 
serious by the ship-owners at the Bristol. Channel 
ports. The current wages have been for some time 
3/. 10s. to 3/. 15s. per month ; the leaders of the strike 
demand 4/. 10s., on the basis of the Northern and 
North-Eastern ports. It is said that men have signed 
on at Rotterdam for 3/. 5s. to 3/. 10s. per month. 





At a meeting of ‘‘ Wigan ratepayers,” a resolution 
was carried condemning the action of the corporation, 
and demanding that the men’s representatives should 
be heard, and, further, that the discharged men should 
be reinstated. 





A general reduction in the wages of engineers is 
demanded by the engineering employers in Belfast, 
following upon the reduction in the shipyards. The 
employers state that the reduction is caused by foreign 
competition, not by bad trade. 


The manager of the Baku section of the Nobel Com- 

ny in Russia has ordered all the foremen, or those 
in authority, to treat with polite consideration all 
the employés, on pain of dismissal. All the chiefs 
in the workshops and sections are further ordered 
to submit to the manager all complaints of. the men, 
and to state to the men that this is to be done. . If all 
concerns were carried on in this way, and on that 
basis, the strikes against foremen would cease; and 
other disputes would be fewer. Heads of firmsshould 
know this. 
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STEAM TRIALS OF H.M.S. 
‘*CUMBERLAND.” 


Tue armoured cruiser Cumberland, belonging to the 
County class, and built by the London and Glas- 
gow Engineering and Iron-Shipbuilding Company, 
Glasgow, has just completed her official trials on the 
Firth of Clyde, with most satisfactory results. This 
vessel belongs to the second series of ships of this class. 
The first four, the Kent, Essex, Monmouth, and Bed- 
ford, were the subject of an interesting series of pro- 
peller experiments during their steam trials. he 
second series includes the Berwick, Cumberland, 
Donegal, Lancaster, Suffolk, and Cornwall, the two 
latter building at the Royal Dockyards at Portsmouth 
and Pembroke respectively. This second series has 


Shipbuilding Company’s works, Lieutenant-Engineer 
Peacock, R.N., was also on board. Theship was under | 
the command of Captain Benson, and the Chief Engi- 
neer of the ship is Lieutenant-Engineer Smith, R.N. 








NOTES ON THE HEAT TREATMENT OF 
STEEL RAILS HIGH IN MANGANESE.* 


By J. 8S. Lioyp, New Russia Company, Hughesoffka, 
Russia. 

Tue effect on the physical ce hag and the structure 
of heating steels containing less than 1 per cent. man- 
ganese is now well known, but steels containing more 
than that amount have not been so fully studied. The 





| These grains were separated from each other b 
| walls or cells of ferrite. 


Puysicat Tests, 


Microscopic RESEARCH. 

Bye the pe A,” - age wii, Be co: "rng a: that 
oO uins of imperfectly segrega rlite, closely re- 
sien what Osmond has aeeetved as i 

thin 

e. Laminated pearlite was absent. 
Lot “‘B,” representing the steel reheated to the normal 
temperature, suitable for rolling, was like ‘‘ A” as regards 
general structure, but the grains were nearly four times 


as large. 

Lot ‘‘C,” of the steel heated for 18 hours at 950 deg. 
Cent., and slowly cooled down in the furnace, was also 
composed of irregular grains, but of less than half the 
size of those in the normal rail, and about one-eighth the 
size of the grains in the rails of lot ‘‘B.” The free ferrite 















































proved much more successful than the earlier vessels, ' 
largely as a consequence of the results of the trials Bow. | DEFLECTION. as es ao 
: “ : “aw , NSILE STRAIN. NGATION PE 
influencing the design of the screw propeller, and the a aes taba Scan Ue ae. 1 ee, Ge a nee 
designed speed of 23 knots has, in practically all} Ton aie INCH. or 8 IN. 
; : - : 2 First Test. Seconp Test. TuirD Test. . 
cases, been exceeded by something like .5 sea mile} Drop,  peftection | 
perhour. The Cumberland, the latest of the vessels; 23% Ft. aan st Hs = : 
tried, attained on her eight hours’ run a speed of 23.7 Millimetres. yefiec. | Perma-  Deflec- | Perma-  Deflec- | Perma- - ma ° 
knots, as the mean of four runs between the Ailsa tion. | nent Set.' tion. nentSet. tion. | nent Set. ‘Vitst. | Second. | First. | Second. 
Craig and the Cumbrae Lights, on the Firth ie a Se a eas ae ay a as aga <i iy 
The venue of the trials is due, of course, to the new { 45 2.81 0.00 2.78 0.00 2.76 0.00 50.9 50.5 7.9 85 
arrangement, under which all vessels are completed A. 1 46 | 2.83 0.06 2.77 0.01 2.75 0.01 505 51.0 8.0 7.5 
for commission at the works of the contractors, instead 46 | 272 0.00 2.72 0.00 2.72 0.00 50.0 50.0 8.7 88 
of a sent to the dockyards for trial and completion. s { Broke as 0.17 ast 4 3.20 0.08 4 ao = os 
= . B + 4 o 3.37 5 3.27 02 ‘ .02 . ° . | ° 
The ( umberland is a vessel 440 ft. long, 66 -ft. beam, \ . 295 206 eH 0.00 tt end 39:1 339 oe. 4. ee 
and with a mean draught of 24 ft. 6 in. she dis- : . | ae mre ppt on “ oe poe 
places 9800 tons. She has 4-in. armour on the broad-| | 4 rtrd oo vo yn se me a. tee 4 
side, and is armed with fourteen 6-in. guns and \! Broke 3.63 0.23 3.42 0.04 3.40 0.03 42 8 4.5 | 175 | 17.9 
thirteen smaller quick-firers. The engines, which are of | _ A oi ee . : | ‘eid 
the triple-expansion type with four cylinders, were de- een, —A cunititien at ts iced alt enaiieess ; ically th Its 
signed to run at 140 revolutions—equal to a piston oTe.—A repetition of this experiment with another ingot gave practically the same results. 
speed of 980 ft. per minute, to give a power of 22,000! following details of experiments made at Hughesoffka are | appeared to be in greater proportion to that in the two pre- 
indicated horse-power. The high-pressure cylinder is | the results of work followed out at the suggestion of Mr. | vious cases, and slight pointed ramifications of the same 
37 in. in diameter ; the intermediate, 60 in.; and the} J, E. Stead, of Middlesbrough. ‘ substance penetrated to short distances into the body of 
two low pressure are each 69 in.; the piston stroke in| The steel employed consisted of a rail 80 lb. per yard, | the grains. The grains were composed of laminated pear- 
all cases being 42 in. The boilers are of the Belleville | with the following composition :— lite, together with portions of what appeared to be sorbite. 
type, 31 in number, and it may be said here that these Per Cent. As nearly as could be estimated, the proportion of free 
worked quite satisfactorily throughout the series of Carbon... 0.46 — = ., A’ — ong gyn tna ‘4 
trials. The results are given in the appended table :— Manganese 1.33 a td ek t, the portion of the mass consisting 
of unsegregated and free pearlite contained only 0.48 per 
Sream Triats or H.M.S. “CumBERLAND” IN THE IRISH Sx. cent. and 0.50 per cent. of carbon respectively. In 
‘aes hee ed AE ET PS eo — por ig — i it will be seen ew the effect of 
reheating to the usual temperature at which steel ingots 
Date August 26 and 27 August 29 and 30. September 2 “3s : 
™ 30 “— at one-fifth 30 hours at eight-elevenths 8 hours at full power are rolled is very remarka Ie. All the rails broke under 
power wee. the first shock of the half-ton falling weight. _ , 
Forward. | . Forward. Aft. Forward. , Aft. The tenacity of about 51 tons per square inch in the 
Draught of water 24 ft. 1} in. * ft. 1 in. 24 ft. 1 - . ” ft. 1 in. 24 ft. oF 25 ft. 1 in. wre seh rail is reduced to —_ 41 tons. The elongation is 
Steam in boilers .. 246 Ib. 74 Ib. u to practically nothing. Altogether, the steel i 
palace Starboard. wort. . Starboard. | Port Starboard. | Port. made beiatie aud quite ea any practical Sea. 
forwd. aft. |forwd. aft. | : 
Vacuum ar ae | 97 im. 27 in. | 27hin, Whim. — 27 in. 27} in. 26} in. 26} in. The — of long reheating the brittle steel at 950 deg. 
Revolutions per minute &: 9.5 87.8 132.9 132. 145.2 142.7 Cent., followed by very slow cooling, is also equally 
ligh ‘ 41.3 Ib. 40.7 Ib. 94.6 Ib. 97.6 Ib. 105.2 Ib. 106.2 Ib. remarkable. ‘ j 
are ddnenice } Intermediate 15.15 ,, 15.7 ,, 29.1 ,, 32.1 ,, 41.25,, | 41.8 ,, The power to resist shock is nearly restored; the 
— "s+" ) Low forward 5.9 13.2 ,, 14.0 ,, 19.06 ,, | 188 4, roperty of extending under tension enormously increased, 
a A ” 2 a 2 —” eae” Ceing about twice as great as in the normal steel, and ten 
; __..{ Intermediate 815 $28 2317 2,560 3,594 3,580 times as great as in the same steel before reheating, 
Indicated horse-power 7 ow forward 418 421 1401 1,474 2194 2/129 whilst the tenacity remains the same as in the brittle 
[oe aft 3:2 389 1,410 1,465 2,170 2,159 steel. It is probable that if the normal rails had been 
simply cooled down very slowly, instead of being cooled 
Mean total indicated horse-power .. 2,459 ' 2,454 7,983 ! 469 11,442 | 11,827 in air, they would have had the same mechanical pro- 
coe 9 aang — — — perties as the brittle steel after it was reheated and 
Speed of vessel on measured mile :. |. 15.241 knots 22.138 knots 23.7 knots annealed. It is also probable that had the brittle steel, 
Coal consumption per indicated horse-power after being reheated to 950 deg. Cent., been removed from 
per hour eta Se Fost 2.1 Ib. 1.98 Ib. 2.01 Ib. the furnace and cooled in air, the physical properties 
ws Be eee ee oy ee ee eee ae would have approximated to those of the normal material. 
To determine whether or not these hypotheses are correct 
It will be noted that in all cases the vessel was at | Silicon ... 0.085 = eg mgr wring me att uoting hoped, 
her mean low draught, and that the speed for one- | —— rere It would Aes ag ee, teak aod he eicteee beeen @.50 
| P “ | per cent. instead of 0.46 per cent., there would have been 


fifth power (4913 indicated horse-power) was 15.24 
knots ; for 16,452 indicated horse-power it was 22.138 
knots; and at full power ( 
during the 


satisfactory. The coal consumption 


three trials averaged about 2 lb. per indicated horse- | 


power per hour. On the eight hours’ full-power 
trial the power indicated by the engines ranged be- 
tween 21,981 indicated horse-power and 23,582 indi- 
cated horse-power, the latter during the third hour 
of the trial; this was with the engines making a 
mean of 145.5 revolutions, and with a mean steam 
pressure at the engines of 230 Ib. During the 
30 hours’ trial at 22 knots special observation was 
made as to the water consumption, and it was found 
that the water used by the main engines worked out to 
a mean of 15.40 lb. per indicated horse-power, and 
by the auxiliary engines to 1.77 lb., giving a total of 
17.17 lb. per indicated horse-power per hour. The 
total loss of water was equal to 2.965 tons per 1000 
horse-power per 24 hours; but the whole of this was 
made up during the trials, and is included in the coal 
consumption, the evaporators in the 30 hours pro- 
ducing 65.5 tons, which considerably exceeded the 
actual loss. 

The contractors, and especially Mr. J. W. Shepherd, 
the managing director, and Mr. W. Morison, the 
engineering man 
results. The Admiralty were represented “4 
Commander Ellis, R.N.; the kyard 


Engineer- 
eserve by 


Engineer-Captain Bramsdon ; while the resident over- 
seer at the London and Glasgow Engineering and Iron- 


22,769 indicated horse- | 
power) it was 23.7 knots, which is exceptionally | 


r, are to be congratulated on the | three distinct times, and at each application was allowed 


| The rail when hot was cut into twenty-seven pieces, | 
each 4 ft. in length. After cooling in air on the rail | 
bench they were divided into three separate lots of nine | 
pieces each, and were marked respectively ‘‘ A,” ‘‘ B,” | 
and ‘‘ 0,” 

Lot ‘‘ A” was tested without further treatment, and is 
described hereafter as normal. 

Lots ‘‘B” and ‘‘C” were placed in a reheating furnace 
| along with ingots which were to be heated for rolling in 
| the ordinary course of manufacture. When they reached 
the normal working temperature for rolling, they were 
withdrawn, and were allowed to cool in the air. The tem- 
| perature of the furnace itself, as determined by the Le 
| Chatelier a when the rails were removed, was 
| 1400 deg. Cent. 
| Lot ‘B,” which represents steel heated to a forging 
| temperature, was not further treated. 

Lot ‘‘C” was buried in sand and then heated at a 
| temperature of 950 deg. Cent. for eighteen hours, after 
| which the rails were allowed to cool down slowly in the 
| annealing furnace. 
| ‘The rails in each lot were then tested :-— 

1. By falling weight or impact test. 

| 2 For deflection and cara ena set under steady load. 

| 3. For tenacity and elongation. 

| 4. By the microscope to determine the structure. 

| In the deflection tests each piece was subjected to a 
pressure of 23.5 tons, which was applied and removed 


to press on the rail for five minutes. 








* Paper read before the Iron and Steel Institute, 
September 2, 1903, 


| been repeatedly proved that in steels containing 


no free ferrite, and yet the whole mass, at least in the 
case of the annealed steel, would be commonly descri 
as pearlite. It is evident, therefore, that although it has 
h “snaagene' 
no manganese the pearlite contains about 0.89 per cent. 
carbon, when there is 1.33 per cent. manganese present 
it contains only about 0.50 per cent. carbon, and that it is 
impossible to estimate even approximately the proportion 
of carbon present in steel by the microscope, unless the 
proportion of manganese is known. 

After long and tedious microscopic investigation, it has 
been found that the volume of the pearlite, or, more 
correctly, the areas containing the carbides in steel, with 
a constant percentage of carbon, increase as the manganese 
is inc B 

Summary. 

1. The evidence shows that at the ordinary normal heat 
suitable for rolling ingots, steel containing 0.46 per cent. 
of carbon and 1.33 per cent. of manganese is made 
exceedingly brittle if it is not further treated, but is 
allowed to cool on the mill floor. 

2. Slowly cooling in the furnace after heating for 
18 hours at 950 deg. makes the material about twice as 
ductile as it was in the original rail, but the tenacity is 
considerably reduced. 

3. That the heating to the rolling temperature causes 
an enormous development in the size of the crystals, but 
that these are broken up, and become about one-eighth 
of the dimensions by heating to 950 deg. Cent., and 
slowly cooling afterwards, and that the structure so 
obtained is twice as fine as it was in the normal rail. _ 

In conclusion, the author desires to acknowledge with 
a nd the encouragement which has been given him 
»y Messrs. Hughes in making this research. 
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| to rise in an anticlinal below the carboniferous limestone 
|that underlies the Duddon Sands ;” and any gentleman 
| of the profession in this district may confidently be asked 
| whether that is not just the very situation where big 


IRON ORE IN THE DUDDON ESTUARY. 
Tire Probubility of Iron Ore Lying below the Sands of 


the Duddon Estuary.* | eee prep 
teas ee | bodies of ore are likely tolie. 4 
By JAMES LesLiE SHaw, Whitehaven. ' Also another excellent geological authority may here 
clines alie-al the squabi-wodd Ee moaupwins cf = wase | scent aapcteeanenesesmai aimed Seneericks eer 
of time, and is much better “ by showing these on a | in his description* of a ‘* break Sy ww Se the 
plan and a section or sections. One section (see Fig. 1) is | band of limestone running north-east from Waterblean at 
gi ven pradealy . hove a —_ - twoin 5 Hodbarrow onary e House, says a — _ I — bs a 
Lines. o one doubts that there may large de- | break of the strata own the valley of the Duddon.” 
posits of iron below the sands, but to locate these is more | This break probabl passes to the west of the exposed 
enigmatical, and the writer will endeavour to give as/ limestone rock at Dunnerholme. Evidence of this is to 
many undoubted facts as he can in support of the | be seen at Roanhead Mines, not of the main fault itself, 
assumption that these are great in body as well as of | but - a —— ont or og Rng omy. he — 
‘ood quality. north. nese sub-faults are to the east of heac 
¥ These sands have been comparatively little tried with | Pit, and very probably parallel with the main fault indi- 
the boring-rod up to the present time. : A little has been | cated by the professor named, though they may be of an 
done at each side, but not much. ‘Trial borings have | opposite hade. This main fault alone is very probably 
been made below high-water mark, and in some cases ore | worth searching for. : 
It will now be the author’s endeavour to describe as 


of workable thickness has been found, while in others | 


SECTION FROM HODBARROW MINES 
WEST TO THE RED SANDSTONE. 
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and-in either direction from Waingate Bridge faulted 
ground is indicated as well by the numerous borings in 
that neighbourhood. Another borehole, 900 ft. to the west 
of the bridge, also indicates that the red sandstones come 
in with a fault. The word “indicates” is used because 
at least two bores would be — to prove the dis- 
location pretty conclusively. The last-named probable 
fault either joins the one first partially described, which 
we have been following, or at least comes very near it. 
But the most probable explanation of the troubled ground 
to the west and north-west of Waingate Bridge, to the 
writer’s mind, is that there are two separate fault, each 
with a hade of about a similar direction or to the south- 
west. In the table below are given all the strata which 
were proved by the last-named boring, and it is hoped 
that it may be interesting to compare with the west end 
of the section already referred to. 

After a depth of 126 fathoms the conglomerates show 
for the first time in this bore. These do not come in in 
any different way from those which have been well proved 
at barrow—namely, in alternate beds of limestone, 
conglomerate, and sandy shale, and are shown upon the 































BASEMENT BEDS 
‘atc .Sand. é Shale) Aa 
SKIDDAW SLATE 
3 WIN 
¢ THE VOLCANIG SERIES & SKIDDAV! SLATES 
(962A) (Suppos:7) 
WHICHAM MINES. 8 s ae The oie difference is rm pe eg ft. 
ION OF IRON ORE. @ bh | at Hodbarrow and only 64 ft. at this borehole. _ ether 
— x is 5 « the difference is made by one of the faults cutting off the 
Fig. 2. § “ *d : | conglomerates and causing the slaty shales to come in 
po er = op S oe Z ELISE | quickly, is not known; but another section will be re- 
: ie Ve LEE LL, UB ferred to later on which shows a t fault between the 
Le YY oa Ae =| bottom conglomerates and the ‘slate. This section is 
AS al lak aly Y es 4 through the ore deposit at Whicham Mines, to which we 
aoe: 8 are proceeding. 
BY 
% Borehole, South Side of Haverigg Pool, 00 Ft. 
eevee ane West of Waingate Bridge. 
| 
ash Thickness of | Depth below 
Strata. jurface, 
faths. ft. in. |faths. ft. in. 
Clay, sand, and gravel ie See tee ye 5 0 
Soft; sandy shale ae 1 4 £1: 2.8 
Red sandstone , ae ae: ee 
Grey limestone . oe) oe oe 
Shale parting .. Os Ore: Te ae 
Grey limestone de Sx @ -#)-@S > 6 
Sparry jointy limestone 0 2 0O| &@ 112 
4 Grey limestone . . 4 Oo 2 5| & 4 8 
Parting e ao 2) e645 
: Grey limestone %, -6 @) & is 0 
} Shale parting ..  .. —.. ee See ee 
4 Grey and reddish limestone 3600. 8 | 681 5 10 
La Parting .. oe oe x o>: © 61m oF ¢@ 
i Red limestone .. a “ oo] Ee > Of Bibs O38 
KK Red limeftone with soft sand 
a joints .. a se a ut 2 1, 126 0 8 
7 Red conglomerate 3 1 4/129 - 2 
Eb: trey limestone £37". pase 8, e 
a) Red sandy shale ‘eS és 0 0 6) 183 4 0 
; Soft grey sandy limestone .. | eee ee as sae meek 
Slaty shale és 2 1 4 3) 138 2 10 


practically no ore has been met with. There is a width | well as it is possible to do two lines of faulting crossing 
of upwards of 1} mile along the line of faulted ground, | the sands, and he will again refer to the section west 
between Annie Lowther Pit, Hodbarrow, and Woodhead | from the Hodbarrow Mines, he 4 1, taking the fault at 
Pit, Roanhead Mines, which has never in all probability | Annie Lowther shaft first, which, a few feet to the west 
yet been tried for ore. The length between the Outer | of that shaft, cuts through the ore and displaces it a little. 
Barrier, Hodbarrow, and the farmhouse of Sandscale is | The throw on the dislocation here is 120 ft. Its bearing 
2% miles of entirely untried ground also. at the point here named is 174 deg. north-west and south- 

An idea may now be endeavoured to be given of the least of the true meridian. But it will be well to follow 
faulting probably crossing the sands, because dislocations | this fault a little further to the north-west in the first 
of the rocky crust are the most likely lines to follow in| place, because, though that is apparently to proceed in the 
searching for new deposits of hematite, and the carbon- | wrong direction, it may be of great advantage to get a 
iferous limestones are where the largest bodies of ore are | more general knowledge of its bearing in order to project 
found to lie. From the fact, therefore, of there being | it in imagination across the sands or to the south-east. 
limestones on each side of the sands at Roanhead Crag, | Now in proceeding in the direction named it takes a de- 
Dunnerholme, and Hodbarrow, these rocks may be con- | cided turn more to the north-west, but gradually, before 
sidered to occupy all the triangle thus indicated, and as | getting clear of the Hodbarrow Mines, for it can be 
far to the south-west as the edge of the red sandstone as clearly traced by the borings at Mains Gate to the 
well, or an area of 2794 acres, which area may safely be | south of New Hall farm buildings. This gate, thirty 
extended to 3000 acres. | years ago, formed the entrance to Steel Green Mains, 

The disturbed nature of the strata in this area is a/| as the level stretch of rough pasture was called which ran 
very’ important consideration, and a very favourable | along the foreshore or along high-water mark, but is now 
element in the inquiry also. On the ordnance geological | dragged down or sunken by the —s operations. In 
section, for instance, the following opinion is -recorded | this way we are led past Whitrigg’s Close by further 
below these sands :— borings to Waingate. Bridge. By the borings at the last- 

‘The volcanic series and Skiddaw slates ara supposed | named farm (Whitrigg’s Close) the fault may be traced, 


~~ "* Transactions of the Geological Society, vol. iv., Part L., 
page 51. 








* Paper read before the Iron and Steel Institute, Sep- 
tember 2, 1903, 
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But at all events it has been pretty well demonstrated 
by the borings in the neighbourhood of Waingate Bridge 
that iron ore does not exist in any body in its neighbour- 
hood. The reason for this probably is that the rocks, 
though consisting largely of limestone, are much indurated 
by upbursts of porphyry, and besides, these limestones do 
not belong to the carboniferous but to the concertionary 
limestone of the Coniston series. In forming this 
opinion the evidence of the ordnance geological section 
is taken. 

The next point where the Annie Lowther Pit fault has 
been well — is at Whicham Mines, near Kirksanton, 
already alluded to, and of the dislocation here and the 
iron ore in connection with it, a section is presented drawn 
by the writer (Fig. 2), who was well acquainted with the 
mine —_—- thé nearly thirty years of its existence, 
and the working of which has been abandoned for a few 
years owing to the quantity of water and consequent cost 
of working. 

This section, it is to be hoped, needs no explanation ; 
but it may be stated that the fault has not been proved 
further to the north-west. Its hade is in the same direc- 
tion as the one at Annie Lowther Pit ; in fact, the writer 
can see nothing else but that it is the same fault. The 
hade is very nearly 45 deg. or a little more flat (42 deg. 

Now having arrived at Whicham Mine, and taking the 
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general run of the dislocation back to Annie Lowther Pit, 
it is found to have a bearing of south 55 deg. east of the 
true meridian, and before clearing the workings of Annie 
Lowther Pit it turns more to the south-east than the first 
bearing above given (174 deg.). But the bearing from 
Whicham Mines points as nearly as possible to Woodhead 
Pit, Roanhead Mines, across the sands, the ore in which 
xit lay upon a cheek pointing back to Hodbarrow Point. 

t is quite true that the borings on the Roanhead side of 
the sands show the ore of Woodhead Pit to be cut off 
along the line of cheek, but this is very different from 
saying that ore will not come in again between the two 
sides of the Duddon, a statement which the author can- 
pa eos until the matter be very distinctly proved by 
borings. 

Theo »inion has already been given that the red sand- 
stone, which is pr robably Permian, comes in with a 
fault to the west of “aos Bridge. Again, referring to 
the mouth of Haverigg Pool, members who hear this paper 
read may confidently be asked whether the limestones 
and red sandstones shown in close juxtaposition on the 
section are likely to lie in any other way than in a faulted 
position. It is possible, of course, for the two formations 
to lie unconformably against each other without any 
dislocation ; but this is not the writer’s, and individuals 
must form their own, opinion. On the 6-in. ordnance 
geological map of Furness the edge of the red sand- 
stone is shown to come in with a fault, but with a fault 
not fully proved, which, of course, is the very thing which 
wants to be done. But the author at present takes the 
edge of the said red rocks to run from Haverigg Pool 
straight in the direction of Sandscale, which line, how- 
ever, turns more easterly before reaching the latter farm 
buildings. 

In fact, he considers the whole untried area of lime- 
stone between the two faults described to be ground likely 
for carrying large bodies of ore. There is another heave 
or wedge-like break in the ore-bearing strata 2000 ft. to 
the west of Annie Lowther Pit, as shown upon the sec- 
tion. The line of it is marked upon the map by a stron 
blue line, so far as it has been proved in the mines, a 
its supposed prolongation is extended to the south by a 
dotted line. This latter may be taken as its general bear- 
ing, and to test near to where this line strikes the edge of 
the red sandstone would be of great practical value. It 
is not known, simply because it is not proved, how far the 
Annie Lowther Pit ore proceeds to the south-east along 
the line of fault above described, because the three bore- 
holes near Hodbarrow Point were evidently clear of this 
dislocation, being at the back of it. The width and thick- 
ness of the ore last-named is shown upon the section, and 
the Hodbarrow Company have not a great distance 
within their Outer Barrier, now being constructed, to try 
by boring ; but no one can say that ore does not run all 
the way across the Duddon Estuary on the line of the 
cheek. It wants proving. 

With reference to the qualities of the ore on either side 
of the Duddon sands, two complete analyses of the 
Hodbarrow ore give 62.20 and 62.10 per cent. of metallic 
iron respectively, the silica being 7.75 per cent., with a 
trace of phosphoric acid, or 0.03 per cent. The ore at 
Askam is more like the Hodbarrow ore than that at Roan- 
head, and is of a different quality. 

1f a line of borings were put down along the middle of 
the sands, as shown upon the plan, and other lines of 
borings out from these, parallel with the faults, a good 
idea could be formed, not only of the ore available for 
being wrought, and what substantial foundation there 
was towards paying fora bank from, say, the north end of 
Walney Island to actet Point, but a good idea would 
also be obtained of the best position from which to lead 
the Duddon River down Walney Channel, and thus 
greatly improve its scour. 

What remains to be said is a few words upon the best 
method of boring below the middle of the sands, or rather 
some remarks upon the staging from which to conduct the 
borings, because the depth required to bore is compara- 
tively shallow ; and there is no difficulty with the soft 
covering, nor even with the many boulders contained 
in it. 

One result of the writer’s experience of boring on these 
sands is, that it would be very much better to bore from 
a stage above high water than from a very few feet above 
the sands, as has hitherto been employed on both the 
Millom and the Askam side, because there would not be 
sufficient time per shift at the middle of the estuary by 
the latter method. Then the constant shifting of the 
time by the tides is also a great disadvantage. But with 
a stage erected above high water the men could work two 
and even three shifts in the twenty-four hours, access pro- 
bably being best gained by an electric pinnace, and one 
capable of towing a barge with material would be very 
desirable. 

8S s of timber could, of course, be erected, but it 
would be a very great improvement if a more ready and 
rapid method of erection could be employed, and this the 
writer thinks could be obtained by the employment 
of cast-iron columns instead of timber. His idea is to 
employ ordinary pump columns, of, say, 9 in. internal dia- 
meter, founded upon screw piles. He is not aware of any 
patent having been gran for this latter method ; but 
even if there be such, the idea is his own, and probably 
he is quite entitled to give it expression. 

Some may think that the joints of the pump columns 
would be a weak point, exposed as these columns would 
be to the battering of the sea; but this objection could be 
simply obviated by having chumps of larch inside the joints, 
say 6 ft. long. and tapered a little from the middle to 
either end. With one of these, and three bolts besides to 
each joint, they probably ought to be secure as long as 
required. To steady the two centre lines of colum 
guys of wire rope as ordinarily employed, with bolts a 


shackles, and adjustable in length by screws, between the 





tops of the columns and the screw piles, would be re- | 
quired. Other wires could be employed as guys also, all 
of which are quite ordinary. | 
The pile screws could be so formed or cast that suffi- 
cient length of lever could be employed to have the | 
piles screwed into position and removed by four men. | 
One advantage of using cast-iron columns would be that 
these for the most part (less breakages only) could be em- 
ployed over and over again, or at several bores. j 
This construction ought to be both rapidly erected and 
shifted to another position. 
Neither the recovery of land from the sea nor the for- | 
mation of an outermost barrier, which has been alluded to, | 
are proposed to be dealt with in this paper, the author’s | 


main idea being that it would be very much better to do | , 


the boring first. 








ALLOYS OF IRON AND TUNGSTEN.* 
By R. A. HapriE.p, Vice-President. | 
(Concluded from page 334.) | 

Forcep Tunesten-Iron ALLoys. 

THE various test-bars of the alloys for this part of the | 
series were forged from a portion of the cast bar 24 in. 
square. They were carefully heated in an ordinary 
furnace, reduced under the steam hammer into rough 
bars 14 in. square, and, after being reheated, were rolled 
into bars 1} in. in diameter and about 6 ft. in length. 
Part of the bar was retained in its unannealed condition 
and the remainder annealed in the usual manner. 

The following specimens were prepared from each of 
the bars :— 

No. 1. Bending bars or strips, both from material in the 
unannealed and annealed condition, each #in. wide, ;*; in. | 
thick, and 44in. in length. The results are shown on page 
331 ante, Tables I., II., and III., and in Fig. 3, page 332. | 





Appearance of Fracture of Forged Unannealed Material. 








| Blows Re- 
Analysis. ona 
Fracture 
7 | Appearance of Fracture 
a esr s Sar came} (Uaennaaied Material). 
o of) 1.2 
& om 2 
y 32) ce | 
£ ma | ¢H 
A 0.13 0.10) 15 | 20 (Dark granular; very soft ; roaky. 
B (0.15) 0.20) 15 21 Light granular ; very soft; roaky. 
C (0.15 0.40) 15 15 Light granular; crystalline ; soft ; 
} 34 roaky. 
D (0.18 0.35 15 22 Ditto Ditto 
E /0.21: 0.81 | 15 23 Close mild crystalline ; sound. 
F |0.22} 1.20; 15 10 Ditto Ditto 
G 0.21; 1.49 | 15 3 Fine crystalline tearing fracture ; 
shade hard ; sound. 
H (0.28); 3.40 | 15 20 About 60 per cent. fine crystalline, 
| | 20 per cent. granular; slightly 
| roaky. 
I (0.38) 7.47 2 Rather dry, harsh fracture ; sound: 
J (0.46 8.33 1 Dry, harsh tearing fracture ; roaky. 
K 063 10.56 1 Hard, silky tearing fracture ; sound. 
L 0.76) 15.65 1 Hard tearing fracture; sound. 
M 0.78, 16.18 | 1 | ae |Very close hard fracture ; roaky. 


was eventually made to correspond with 1294 J, but con- 
taining 1.40 per cent. of carbon. The beautiful silky 
fracture was then at once obtained, and it is therefore 
quite clear that this characteristic is owing to the presence 
of carbon in combination with tungsten. Thus another 
proof is furnished of the extraordinary igfiuence of carbon 
upon alloys of iron, whether we consider it in relation 
to its effect upon tenacity, hardness, or fracture. It 
is very difficult to illustrate fractures of steel by 


CONDUCTIVITY AND RESISTANCE OF UNANNEALED 
TUNGSTEN-IRON ALLOYS. 
(waDE BY PROF. W. F. BARRETT, F.R.S., AND MA W. BROWN, B.ec.) 
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TUNGSTEN. 


No. 2. Bars of similar dimensions for welding tests. | photographs, but the peculiar silky nature of carbon- 


The results are shown on page 368. 


| tungsten steel is well brought out in that shown, in which 


No. 3. Bars of similar dimensions for water-quenching | 1294 G and 1294 J represent the respective alloys referred 


experiments. The results of these tests are given on pages 
368 and 369. . rhea 

No. 4. Bars from the material in unannealed and an- 
nealed condition, 1} in. in diameter, 6 in. long, and from 
which the finished tensile bars were prepared. The 
results are given in Tables I. and III. and Figs. 1 and 4. 

No. 5. Bars for compression tests in the unannealed 
condition, § in. in diameter and 1} in. long, from which 
the finished compression pieces were prepared. These 
results are shown in Tables IV., V., and VI., page 370, 
and Figs. 5, 6, and 7, pages 332 and 333. 

No. 6. Strips for corrosion tests ,%; in. thick, }4 in. wide, 
3} in. long. The results are given on page 368. 

No. 7. s No. 5 B.W.G. for electrical conductivity 
tests. These results are shown on page 368 and Fig. 8. 

No. 8. Rods for magnetic susceptibility tests, No. 5 
B.W.G. These results are shown on page 368. 

Appecrence of Fracture of Forged Unannealed Material. 
—The character of the forged material used for the tensile 
and other tests is given in the following table. The end 
of each of the bars, 1} in. in diameter, was broken on the 
anvil, and the character of the fracture observed, as well 
as the number of blows of the sledge-hammer required to 
cause fracture. 

It will be seen from the table in the next column that a 
fine crystalline structure commences to appear in specimen 
G (1.49 per cent. W.), and specimens I and upwards show 
very fine grain, but not silky. This only appears to com- 
mence after the carbon exceeds about 1} per cent. 

The peculiar fracture of tungsten steel has long been 
one of its marked characteristics, and it is not 
to the same degree, if at all, by any other steel. This 
7 of fracture is described by the steel-maker as “silky.” 

en the writer completed his series of alloys for this 
paper, he was disappointed to find the fractures did not 
sess this marked characteristic. At the moment it 

ad been quite overlooked that the specimens belonging 
to this series were low in carbon. A specimen, therefore, 


* Paper read before the Iron and Steel Institute on 
September 1, 1903. 
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r containing 0.21 per cent. C. with 1.49 per 
0.46 per cent. C. with 8.33 per cent. W., 
red with 0.293 J., 1.40 per cent. C. with 9.52 per 
cent. W. The beautiful silky nature of the latter is well 
brought out. 

Forged Bending Bars.—These bars were }? in. wide, 
;'; in. thick, andi4$ in. in length. The tests given in the 
following table artdin Fig. 3, page 332, were made on the 
bars in the unannealed and annealed condition. 


Bending Tests of Forged Tungsten-Iron Alloys, Unan- 
nealed, Annealed, and Water-Quenched. 
Size of bar—4} in. in length 
}4 in. in width 
zs in. in thickness 


to in this pa 


” 
” 





| 1 
of Analysis. | Not Quenched. | Quenched Quenched Quenched 
“ni eee _...| at about at about | at about 
mS 750 Deg. 950 Deg. | 1250 Deg. 
ag Cc w Unan- An- , Cent. Cent. | Cent.* 
| \ * | nealed. | nealed. 
Bent | Bent | Bent Bent | Bent 
A (0.13 0.10, Double Double| Double Double | 
(un- (un- | (un- (un- _11° broken 
| broken) broken)! broken) broken) 
B |0.15 0.20) ,, Ss A Ria aaa 
C 0.15 0.40) “4 ” ” ” aay 
D 0.13 0.35 Ae ate sf ps if 3, 
E (0.21 0.81 » | om 100° i aan 
| | broken 
F (0.22 1.20 ” | ” 80° broken ” a: ” 
G |0.21 1.49 5 VL 45 | eeonepieen | 6 os 
40:88) B40} ite” | Og Pe SS Shree 
f 1000) VA7) 600 reer ds 
(in three Too short 
| pieces) _ to bend 
J (0.46 8.33 45° PA rate 1° broken ” 
K (0.63 10.56 10° oi : oer nil » 
L 0.7615.65; 5° | 168° | 1° broken ” 
M 0.781618) 3 | ” 


95° | 1° broken 2° ,, 





* Sparkling welding heat, 1250 deg. to 1350 deg. Cent. 
Unannealed.—Specimens A to G (0.10 to 1.49 per cent 
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W.) showed a certain amount of ductility, but evidently 
some self-hardening in the forging of the bars has taken 
lace, as the same specimens annealed bent double cold, 


he further specimens H to M (3.40 to 16,18 per cent. W.) | 


show rapid diminution in ductility. 
Annealed.—The effect of annealing is very considerable, 
as all the specimens = 


double cold. L and (15.65 and 16.18 per cent. W.) 


also have their ductility considerably increased by an- | 


nealing. 

Hardness of the Forged Specimens.—With the exception 
of specimen L (15.65 per cent. W,) in the unannealed con- 
dition—and this had probably been somewhat “ self- 
hardened” in the forging process—all the test-bars were 





machined—in fact, up to specimen K (10.56 per cent. W.) | 
without any difficulty. Here, again, is clear proof that | 
in tungsten steel there is no ‘‘intermediate” zone of | 
hardness, as in the case of iron-nickel and iron-manganese | 
alloys. As all the tensile test-bars in this series have | 
threaded ends, any material increase in hardness would | 
have been readily detected. : 

An interesting comparison of cast and forged bending 
tests between the tungsten-iron alloys and those of cast 
and forged silicon, aluminium, chromium, and nickel alloys 
is given in the table on page 368. : 

It is interesting to note that, of the above series of , 
alloys, tungsten iron shows the best results throughout, 
whether as regards cast or forged material. 

The brief summary of the tests given at the foot of the 
table jlustrating this point, whilst necessarily approxi- | 


to K (10.56 per cent. W.) bent | 


HEAT CURVE 


mate and not altogether comparative owing to the vary- 
ing percentages of carbon in some of the specimens, ap- 
pears to show, as above-mentioned, the important fact 
that as the tungsten percentage increases, it interferes less 
with the bending qualities of the alloy in which it is 
present. 

Exastic Lit. 

The elastic limit or set-point of the various specimens 
is given in Tables I. and III., page 331, and Figs. 1 
and 4, page 332. By ‘‘elastic Jimit” is meant, as regards 
these specimens, the true yield point—that is, when ex- 
tension exceeds proportionality. 

Unannealed Specimens.—In specimens A to G (0.10 to 
1.49 per cent, W.) the elastic limit is comparatively low, 


been overrated in much metallurgical literature of the 
| past. This will be further dealt with when considering 
the general effects of tungsten upon iron. 

Even in the specimens I to M (7.47 and 16.18 per cent. 
mee the elastic limit of the annealed specimens is not 
high, and, therefore, in this respect the action of tungsten 
considerably differs from that of nickel, chromium, or 
manganese, 

TENSILE STRENGTH. 

These results are tabulated in the key table on 333. 

Unannealed Specimens,—In specimens A to G (0.10 to 
1,49 per cent. W.) the rise of tenacity is not great, and 
the small increase shown is probably due rather to 
| ‘“hammer-hardening” or self-hardening than to the pre- 


HEAT CURVES ON TUNGSTEN-IRON ALLOYS 


PREPARED BY Mr OSMOND 
ALL COOLINGS FROM 1080" c 





S ON TUNGSTEN-IRON ALLOYS 
PREPARED BY Mr OSMOND Qn nit, 5s 
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in fact, but slightly higher than in steel, containing only 
carbon in similar percentages to those of the alloys now 
dealt with. From H to M (3.40 to 16.18 per cent. W.) 
there is a considerable increase, but in a great measure 
this is owing to the ‘‘self-hardening ” effect whilst cool- 
ing down during the forging process. 

Annealed Specimens.—The elastic limit is comparatively 
low, in fact, in most of the specimens; and seeing the large 
percentage of the foreign element present, it may be termed 
very low. For mnt in G (1.49 per cent. W.) it would 
have been thought that with the addition of an element 
such as tungsten, which has always been thought to confer 
considerable hardening qualities upon iron, the elastic 
limit would have been y Ee but it is little more than in 
steel of the same carbon without tungsten. This shows 
that the so-called hardening effect of tungsten per se has 








10. 


sence of tungsten. In specimens H to M (3.40 to 16.18 per 
cent. W.) there is a considerable rise ; but self-hardening 
has, no doubt, caused the greater portion, especially as 
the percentage of carbon is now comparatively high. 

Annealed Specimens.—In specimens A to G fo.10 to 
1.49 per cent. W.) the tenacity is now found to be com- 
paratively low, and even the presence of very consider- 
able quantities of tungsten—for example, in specimens I 
and J (7.47 and 8.33 per cent. W.)—does not confer high 
tenacity. 


ELONGATION AND REDUCTION OF AREA. 
These results are shown in the key table on page 333. 
The effect of annealing considerably increases both the 
elongation and reduction in area, and in view of the 
commonly supposed hardening effect of tungsten, spéci- 
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ComPaRIsON TABLE OF BENDING TESTS ON CAST AND 


IRON ALLOYS IN THE UNANNEALED AND ANNEALED CONDITIONS. TO THIS IS ADDED COMPARISON TESTS ON 


CoprerR AMD TUNGSTEN ALLOYS. 


| | ANALYSIS PER CENT. Cast. 


Speci- 
STEEL. men | — sem as aa eo 
Mark. iY 
c. | &. Al. | Cr. | Ni. 
- | ee ED Se Na CR eee ——aae | ee ee 

Silicon Be be oj A As 198) = 1 
Aluminium .. oe ook) DRE) ss 0.38 | ei 
Chromium .. oe a Beh ut tun Ae as 
Nickel ‘7 ss oat an 0.19 | .. i? 0.27 
Copper ne <> .-| O 0.19 - oe 
Tungsten... rs | & 0.15 “* 
Silicon ee eek ee ee 
Aluminium .. *- | O 0.18 | .. | 066) .. 
Chromium .. 50 ..-| E 0.12 | ne 0.84 is 
Nickel ~~ a | leo | + 0.95 
Tungsten .. os -.| E/2 | 0.21 a oe 
Silicon a a aa 0.19 | 1.60 fe 
Aluminium .. i +: i 4 0.21 ~e 1.60 ae 
Chremium .. es sf 0.21 és es 1,51 * 
Nickel ie ee a 2 0.14 es a es 1.92 
Copper oe oe os) Ei 0.25 - = oe ee 
Tungsten .. oe ..| G 0.21 - 
Silicon oe ie aa 0.20 | 2.18 ~ 
Aluminium .. ee va 0.24 ie 2.24 os 
Chromium .. 5% -.| H 0.39 | .. an 2.54 os 
Nickel a sis ee 0.19 + on as 3.82 
Copper pa os ..| A/2 | 023 oe oe bse 
Tungsten... 20 ool 0 28 as 
Silicon ra ‘a Pie | 0.26 | 5.53 on ; 
Aluminium .. sé ot B 0.22 -< 5.60 ae 
Chromium .. me ay 0.77 as s 5.19 “* 
Nickel a ob i 0.18 “a ea is 5.81 
Copper - 0° : B 0,16 of ee = os 
Tungsten... os ; I 0.38 


* Defective bars, 


Summary (D=Bent Double). 





2s 

22 Cast Annealed. Forged Annealed, 
ee 

ges 

zoe 1 

Ess Si. | Al. | Cr. | Ni.) Cu.’ W. | Si. | Al. | Cr.) Ni. Cu. W. 
— | ee | 

~ 9 |..|/D/D 154: DiID|D;/|D{ID;:D!D;{D 
|...) D1 we... DD DADO: | DD 
1.60 |.. [183°] D | D/55°;D'D/|DID!D!D/D 
3.00 | .. | 32°) 21° |/100°!} D | D| D| D|D |}90°;D | D 
6.00 | .. | 14°! 8°] 71°/101°/ 41°/ nil/16'D/|D = .., D 


men H (3.40 per cent. W.) is somewhat remarkable. 
Notwithstanding 3} per cent. of tungsten, the annealed 
specimen shows the high elongation of 34 and 53 per cent. 
reduction in area. In the ee of higher percent- 
ages, the ductility now rapidly falls off, although speci- 
men J (8.33 per cent, W.) shows considerable elongation 
—viz., 23 per cent. 
WATER-QUENCHING AND BENDING TEsTs. 

As it is important to find out the effects produced by 
quenching steel in water at various temperatures, the 
author has, asin his former alloy research work, carried 
out a similar series of tests upon the tungsten-iron 
alloy. 

These results are given in the table on page 369. 

In this table, under the column following the analysis, 
will be found the bending tests of the original specimens 
in their unannealed and annealed conditions. Next fol- 
low the bending results obtained after water-quenching 
the specimens at about 750 3 Cent., then at 950 deg. 
Cent., and finally at the welding heat—about 1250 deg. 
Cent. 

The falling off in the angle through which the speci- 
men bent before breaking is not marked in the water- 
quenching from 750 deg. to 950 deg. Cent., until speci- 
men F (1.20 W.) is passed ; after this brittleness occurs. 

Those specimens water-quenched from the welding 
heat appear to be adversely affected from even the first 
specimen A. The bend in all these specimens was prac- 
tically nil. In the same manner the specimens quenched 
from the three different temperatures mentioned were 
found either soft or sufficiently hard to scratch glass. 


Compression TEsTs. 

None of these specimens show results of any special 
character. The hardening effects of tungsten upon the 
specimens is not very great, thus confirming the results 
of the tensile and other tests. 

Compression tests generally bring out in a specially 
clear manner the properties of the alloys, and this series 
forms no exception to the rule. A set was made from the 
forged bars of specimens B, C, %, H, I, L, and M. The 
dimensions of the test-pieces are the same as in the 
author’s previous alloy experiments—viz., .7979 in. in 
diameter, or .50 in. area, and 1 in. in height; they are, 
therefore, comparable with former results. 

The yield point was specially noted, the test-piece being 
taken out of the machine at each increment of 10 tons 
yer square inch. The resultsare given in Tables TV. and 
\.. page 370, and Figs. 5 and 6, — 332 and 333. As 
in the tensile tests, there is no peculiar zone of hardness 
met with, as in iron-manganese and iron-nickel alloys. 

As the tungsten increases there is a gradual diminution 
of the shortening of the specimen, but even with 3.40 per 
cent. W. (specimen H) there is the large decrease of 39.76 
per cent. This is somewhat remarkable in view of the 


Foraep Sinicon, ALUMINIUM, CHROMIUM, AND NICKEL 


ForGep. 


re Ww |Unannealed. Annealed. Unannealed.| Annealed. 
sas * |Bent Cold to| Bent Cold to Bent Cold to Bent Cold to 


Double 

















| Double | Double Double | Be 
93° ” ” ” 
o aie 18°* | 154° - ” 
0.40 sie 72 | Double a os 
os 0.20 | 64° | 99 2 9 
a | “ ce Double 
88° | Double | Double - 
130° | 7° ” ” 
ie 91° 85° = 9 
0.81 81' | Double x 4 
es ae = e a Double 
ee * 28° 133° Double <a 
: 15° | Double i. = 
oe 7 j 150° | ” ” ” 
i oe 2 | 55° 65° i 
; 1.49 18° Double | Double ss 
~ oF | a is Double 
* 16° | 32° Double a 
ae 90° 21° Nil - 
oe 24° | 100° | Double 90° 
2.72 Ss 6° | Double | 120° Double 
.. | 3.40 23° Si 2 110° a 
<* | ss = Nil* 
ee 4° *15° 16* 
Nil 3 i | Double 
mo 1) Ge. a 1° 7° Double be 
4.40 i Sh 101° No test made. 
~~ 7.47 | “& 41° 84° Double 


This specimen H shortens even 4 per cent. more than 
the corresponding specimen F in the iron silicon series 
(C. 0.21 per cent., Si 3.46 per cent.) described in the 
author’s paper to this Institute on ‘‘ Alloys of Iron and 
Silicon,” Journal of the Iron and Steel Institute, 1889, 
No. II. Also 20 per cent. more than specimen 1176 H 
(Cr, 2.54 per cent.) of the iron-chromium series described 
in Table IV. of the author’s paper to this Institute on 
“* Alloys of Iron and Chromium,” Journal of the Iron and 
Steel Institute, 1892, No. II. This peculiarity of low re- 
sistance to compression stresses is in further borne out 
by the behaviour of specimen I (7.47 per cent. W.) 

It is evident, therefore, that tungsten does not, when the 
carbon is comparatively low, greatly stiffen or harden 
iron, thus confirming the tensile and other tests. 

After exceeding about 7 per cent. of tungsten, there is 
a rapid increase of resistance, thecompression piece shorten- 
ing much less and the elastic limit being much higher. It 
must, however, be remembered that in these specimens 
Land M (15.65 and 16.18 per cent. W.) the carbon is 
high, .76 and .78 per cent. respectively, so that it is 
quite probable that if the carbon were as low as in 
specimen H, for example, the resistance to compres- 
sion would be correspondingly as low as in the other 
specimens. 

In the presence of carbon, then, no doubt the tungsten 
increases the hardness, not in itself, but through its in- 
direct action ee the carbon ; it is a sort of “irritant,” 
though probably not so powerful as chromium. 


WELDING. 


Welding tests were made, as shown in the following 
table, but as none of the lower percentage specimens 
(B to G, .20 to 1.49 per cent. W.) were found to exhibit 
any welding tendency, it was thought useless to test the 
higher percentage specimens. This result is quite in 
accordance with the results obtained from the author’s 
series of other alloys; in other words, the presence of 
tungsten in an iron alloy, like manganese, chromium, 
silicon, aluminium, and nickel, greatly hinders or pro- 
hibits the welding together of specimens. 


Welding Tests on Tungsten-Iron Alloys. The Bars 
were ti In. Wide by gy In. Thick. 


Analysis. 
Mark. Results. 
C. Mn. Ww 
per cent per cent per cent 

B 0.15 0.22 020 Would not stand hammering. 
Fell to pieces. Did not weld. 

D 0.13 0.18 0.35 | Ditto Ditto. 

E 0.21 0.18 0.81 Ditto Ditto. 

F 0.22 0.18 1.20 Ditto Ditto. 

G 0.21 0.25 1.49 Ditto Ditto. 


CORROSION 


The following tests are on similar lines to those em- 
ployed on the previous alloys of iron-manganese, silicon, 
aluminium, chromium, and nickel. 

The forged strips experimented upon were }} in. wide, 
ry in. thick, and 3h in. long. ‘These were carefully 
weighed, then immersed for 21 days in sulphuric acid of 
50 per cent. strength, then re-weighed, and the loss noted. 
This test has been found to give a satisfactory indication 
of the resistance of various iron and steel alloys to corro- 
sion. 

The loss noticed did not differ greatly from those met 





ordinarily accepted belief that tungsten hardens iron, 


chromium, and nickel alloys. They are somewhat more 
than on nickel steel. 














Analysis. Const: Corrosion. 
i tion of oa 
Specimen. | Mate- : 
rs) Ww rial. | Lossin |Loss per 
: a Grammes.| Cent. 
per cent; per cent 
<< ed oof aS 0.20 , Forged 3.055 5.01 
G.. = | ANGE 1.49 a 2.162 3.50 
a: Ss --| 028 3.40 ay 1.392 2.25 
Bigs ss --| 038 7.47 a 2.797 4.50 
ase i --| 0.76 15.65 Aa 3.920 5.75 
x... se va} ae 16.18 ‘ 3.574 5.50 
Ordinary steel— 
analysis about) 0.40 Mn. 0.80 ms 3.97 
Mild steel—ana- | 
lysis about ..| 0.25 | ae a 2.09 
Nickel-iron alloy; 0.16 | Ni. 24.51 Cast 1.87 
Platinoid ss ‘ ~ 4 0,35 
Metallic —chro- | 
mium .. ‘ -. | Cr. 98.00 es 0.03 
Metallic manga- | 
nese .. if ne Mn. 99.00 +5 ae 10 60 
Nickel .. 7 i Ni. 98.50 ys a Very 
sligh 
Iron ‘ie és 4A Fe. 99.80 | 4,52 


‘Daaiet Pees | 





MAGNETIC QUALITIES. 


Magnet Steel. —One very pecuhar effect of the adding of 
tungsten to ordinary high carbon steel is that the reten- 
tiveness is greatly increased, hence its suitability for per- 
manent magnet steel. ‘T:ngsten per se does not confer 
any special property, as the alloys produced and described 
by the author in this paper did not have special retentive- 
ness. This is owing to their lowness in carbon ; hence it 
is very clear that the action of the tungsten is only in- 
direct—that is, it causes the carbon present to become 
very intimately combined. Tungsten in the presence of 
low carbon interferes with the permeability much less 
than chromium, nickel, and other elements. Probably, 
therefore, tungsten steel with high carbon more readily 
permits the steel to become permanently magnetised, so 
that in its presence the intimate union of the carbon and 
iron in the quenched steel enables the imparted magnetic 
energy to be retained. 

Magnetic Permeability.—With reference to the mag- 
netic agar ay of the tungsten-iron alloys, reference 
may made to the joint paper by Professor W. F. 
Barrett, F.R.S., Mr. W. Brown, B.Sc., and the author, 
on ‘‘The Electrical Conductivity and Magnetic Perme- 
ability of Various Alloys of Iron,” which appeared in the 
Scientific Transactions of the Royal Dublin Society, 1900. 

The following table, taken from this paper, gives the 
conductivity and resistance of the author’s alloys, the 
results of the unannealed specimens being plotted on the 
curve, Fig. 8:— 


| | Specific Resist- 





Make | Percentage | Conductivity. ance in 
“| Composition. Copper = 100. Microhms 
| (Calculated). 
| wi wa) oC unan- | an- | unan- | an- 
| nealed | nealed | nealed | nealed 

1204 F ..' 1.20) 0.18 | 0.22 10.9 | 11.4 | 15.8 | 15.1 
1204H ..| 3.40) 0.28 | 0.28 8.0 9.6 | 21.5 18.0 
12941 ..| 7.47; 0.20 | 0.38 7.0 | 8.9 24.6 19.2 
1294L ..; 15.65) 0.28 | 0.76 4.8 6.4 


| | 35.7 | 26.6 
| | 


It is very curious to find that the effect of tungsten on 
the conductivity of pure iron is less than that of any 
other added metal which the author has produced. The 
increase of specific resistance between 3} and 154 per cent. 
is 8.6 microhms (equal to an increase of .72 microhm for 
every 1 per cent. of tungsten added), which is compara- 
tively small; and as regards specimens with lower per- 
centages, 1294 H and I, the increase of specific resistance 
for 1 per cent. of added tungsten is only .3 microhm. 

As regards the magnetic properties, the following 
table, also taken from the paper above mentioned, gives 
the various properties of the tungsten-iron alloys in 





question :— 
grat ee eee ee 
er Maximum) joer- | Energy 
Marks. Cent. Induction | — cive | f ~~ | Dissipated 
of W. H= 45, ¥- | Force. | 1 =® |per Cycle. 








Iron 0.0 | 17,480 | 7,129 | 166 | 1560 | 11,090 
1291 F 1.20 16,600 | 8,320 | 3.23 | 1360 | 14,590 
1294 H 3.40 16,400 | 12,500 | 5.73 | 1180 | 25,830 
12041 .. 7.47 15,920 | 18,580 | 9.02 410 | 49,000 
1204L .. 15.65) 11,560 | 9,620 | 1892 | 117 | 45,320 





As pointed out by the authors of the paper in question, 
it is an interesting fact to note that there is only a small 
decrease in induction, but a great increase of retentivity 
and coercive force up to a 74 per cent. tungsten-iron alloy, 
the retentivity being specially high in specimen 1294 I, 
which confirms the fact, long noticed, that tungsten is 
specially well suited for making permanent magnets. It 
would appear that the highest magnetic power attainable 
with the greatest retentivity would be reached with alloys 
containing 4 to 7 per cent. of tungsten. 

For fuller information, reference may be made to papers 
read before the Society above-mentioned. 


Heat TREATMENT OF TUNGSTEN STEEL. 


By the kindness of Mr. Osmond the author is able to 
add to the research a set of heat curves (Figs. 9 to 12, 





with in the tests on iron-manganese, silicon, aluminium, 


page 367) of the following specimens. The author takes 
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EFFECT OF WATER-QUENCHING AT VARIOUS TEMPERATURES UPON THE DUCTILITY AND HARDNESS OF THE VARIOUS 
SPECIMENS OF FORGED TUNGSTEN-IRON ALLOYS. 








ANALYSIS. 
| 
Be —— pes 
5% 
Cc. | Mn. Ww. 
mn 
.Cc. | pc. Ce 
A | 0.13 | 0.22 | 0.10 
B 0.15 | 0.22 | 0.20 
Cc 0.15 | 0.29 | 0.4 
D | 0.13 | 0.18 | 0.35 
E | 0.21 | 0.18 | 0.81 
F | 0.22 | 0.18] 1.20 
0.21 | 0.25 | 1.49 
H | 0.28 | 0.28 | 3.40 
I 0.38 | 020] 7.47 
J | 0.46 | 0.28} 833 
| 
K | 0.63 | 0.25 | 1056 
L | 0.76 | 0.28 | 15.65 
| 
M | 0.78 | 0.27 | 16.18 


this op 
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Nor o—— Bexpine No. 1 TREATMENT (ABOUT 750 DEG, CENT.). No. 2 TREATMENT (ABOUT 950 DEG. CENT.). 
Unannealed. | Annealed. File Test. —e ae File Test. —- Saat Test, 
Double Double Filed easily | Would not Double Filed easily Scratched Double 
(unbroken) | (unbroken) scratch glass (unbroken) glass (unbroken) 
Ditto Ditto Ditto Ditto Ditto Ditto Scratched Ditto 
: glass slightly ; 
Ditto Ditto Ditto Ditto Ditto Ditto Ditto Ditto 
Ditto Ditto Filed though Ditto Ditto Filed, though Scratched glass Ditto 
rather stiff rather stiff rather deeply 
Ditto Ditto Filed rather Ditto 100°; sound Filed rather Would not Ditto 
easily easily scratch glass 
Ditto Ditto Ditto Ditto | ay Ditto Ditto Ditto 
Ditto Ditto Could just Scratched 31°; rcaky Could just file Scratched 7° ; roaky 
file glass glass 
110° Ditto Ditto Would not 6° ; sound Could just file;; Would not 6° ; sound 
scratch glass gd than| scratch glass 
0.1 
84° Ditto Could only Scratched ers Too hard to file] Scratched glass |2° ; sound; 
; just file; very| glass deeply deeply broken in three 
hard pieces 
45 Ditto Too hard to aipeat Sn ag Ditto Scratched glass 1° ; roaky 
file glass 
10° Ditto Ditto Scratched i ae Ditto Ditto Nil; roaky 
glass deeply 
&° 168° Ditto Ditto Angle not taken ; Ditto Scratched glass 1°; sound 
small piece lost slightly 
when hending : 
sound 
3° 95° Ditto Ditto : iy Ditto Ditto 2° 


























No. 3 TREATMENT (ABOUT 1250 DEG. CENT.), 





File Test. 





Filed, though 
much _ harder 
than Nos, 1 & 2 

Ditto 


Filed, though 
hard 


Could just file ; 
hard 


Filed, though 
much harder 
than Nos. 1 & 2 
Filed ; harder 
than Nos, 1 &2 

Filed compara- 
tively easily ; 
softer than Nos. 
land2 

Could just file ; 

very hard 


Too hard to file 


Ditto 
Ditto 
Ditto 


Ditto 











Hardness | Bending Test. 
Test. | Bent to— 
Would not 11°; roaky 
scratch 
glass 
Scratched 21°; roaky 
glass 
Scratched 1°; sound 
glass rather 
deeply 
Scratched 10° ; slightly 
glass roaky 
Would not 5° ; sound 
scratch glass 
Ditto 2 
Ditto 4° ; apparently 
sound 
Ditto 6°; roaky. 
| Scratched | Too short to 
| glass bend ; sound 
| 
| Ditto Ditto 
Would not Ditto 
scratch glass 
Ditto Ditto 
Scratched Ditto 
glass very) 
deeply | 








No. 1 Treatment.—Specimens heated to about 
No. 2 
No. 3 


” 
” 


HEAT CURVE OF MUSHET'S STEEL. 


(PREPARED BY Me OSMOND.) 


rtunity of expressing his sincere thanks to Mr. | 





Osmond for this interesting set of results :— 





750 deg. (low red), and quenched in cold water. 


» 950 deg. (bright red), and quenched in cold water. 





Jose? 
17990. 


Fig. 14. 


1. If the temperature is not taken above 850 deg. Cent., | 
| the curves do not sensibly differ from those of steel with- | 
| out tungsten, but with a similar percentage of carbon or | 


1250 deg. (sparkling welding heat), and quenched in cold water. 


HEAT CURVE OF ALLEVARD STEEL. 


* (PREPARED BY Ma OSMOND.) 


The following are analyses of such steel, the first two on 
the list being of the well-known Mushet steel :— 





Bi: | 3 
of similar hardness. pr | uo | Ww. 





= ; ee ee en ae : | : i. | Let 
Pc PM, Ran PR | 2. If the temperature is taken ne to about 1040 deg. : . * | 
per cent. | percent. | per cent. | per cent. | _ AR, is very sharply lowered; ARs and AR, 0 | per cont. per mt, | per cent. | per cent. | per cent. per cent 
1294 B | 015 | 0.04 0.22 | 0.20 not move. ; 2. ’ es. | ee 2.57 6.12 
1294 D 013 | 0.04 0.18 0.35 | 3, When the temperature is taken up to 1300 deg. | 2.00 1.60 0.02 0.04 172 | 822 
- a 0.21 0.07 0. ~ } % ro Cent., AR3 and AR, are lowered in their turn, and tend | 4 on | 0.04 0.08 2 53 | ae 
2 0.28 0.06 0.2: | 4 | to rejoin AR;. . | . | «s eb &. 7 
0.46 008 as | 4. Under certain circumstances AR, appears to divide | _ | aac = 71.08 


1294 J... “| 0.28 | 
| 


RE aR poe ee : | into two portions. 

_ #1g. 9 shows the effect of cooling the specimens men.- | bo i ind that specimen J tai 

tioned in the above table normally from 1030 deg. Cent. | eae eae peopertiias af carton: ancrapetetiun paper 
In addition, Mr. Osmond also made special ——-. 


Tungsten steel of a different nature has also been used— 
that is, containing tungsten and carbon as follows :— 





Mn. 











. | | 

tions regarding specimens G, H, and J, cooling normall a <ING STEELS. C. f° ge s. P. | Ww. 
—that is, the cooling proceeded normall , and was neither | wer INES , | = | 

hastened nor retarded, the specimens being left to cool} As is well known, tungsten has been used for many | per cent. | per cent. | per cent. | per cent. | Per cent. per cent. 
in the porcelain tube in which they were treated, from | years in the manufacture of self-hardening steel—that is, | 1.60 oa | bya he | oan -- 
about 850 deg., 1030 deg., 1290 deg., and 1330 deg. There | steel which could be rendered hard enough to keep a | — he (sane on | ate cl oe 
were slight variations in each of the specimens, the. exact | cutting edge by means of heat treatment, and without | | 


temperatures sing given in Figs. 10, 11, and 12. subsequent water-quenching. If such steel was dip 

It will be noticed that certain of the critical points are| in water whilst red hot, it would split or crack. The 
very low. Mr. Osmond says the considerable influence | tungsten percentage in such steel has usually been | 
of the temperature of heat is confirmed, and that— | between 5 and 8 per cent., carbon 1.50 to 2.30 per cent, | 


This could be hardened in water like ordinary carbon 
steel. 
The demand for this has not been great, as it possesses 
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370° 
The following remarkable qualities were, however, de- 
TABLE IV.—Report or Compression Tests OF ForcED UNANNEALED TUNGSTEN-IRON ALLOYS. tected by Mr. Osmond when qucnthing from various tem- 
Fach specimen was 1 in. in length by 0.7979 in. in dia. (0.50 sq. in, area). These results are plotted in Figs. 5 and 6, pages 332 and 333. | peratures :— 
¥ | Siimismiacs ey Age j | Es | 
B. Cc. i. H. I. L. M. | Condition of Specimen 
| 0.90 Per Cent. 0.40 Per Ornt. | 1.49 PER CENT. 3.40 PRR CENT. 7.47 PER CENT. | 15.65 PER CENT. | 16.18 PER CENT. Heated to Quenched at | after Quenching. 
Load in Ww. W. Ww. Ww. W. | Ww. Ww. ee ee) PS Sits 
Tons per) Se deg. C. deg. C. 
Square | “aig EGET cee haere 2% $s ih j a 830 630 } Mild 
Inch. | Reduc- |Increase Reduc- |Increase Reduc- |Increase Reduc- Increase’ Reduc- |Increase Reduc- |Increase Reduc- |Increase = 625 | Hard, but fileable 
| tion in | of Dia- tion in| of Dia- tion in | of Dia- tionin of Dia- tionin | of Dia- | tion in | of Dia- | tion in | of Dia- 555 | Very hard 
Length. | meter. Length.’ meter. Length.| meter. Length. meter. Length.| meter. Length.' meter. Length.| meter. out | 
- = : - : ; ; It will be seen therefore that by a gradual i f 
vent in. reent in. yercent; in. ercent in. percent) in. (‘percent in. percent! in. { ya ual increase 0 
o PNA | 0.8010 PeNil | 0.7985 "Nil | 0.7990 Peni! | 0.8005" Nil | ©. | Nil , 0.7988 | Nil | 0.7985 the heat temperature a point occurred where the steel 
an Pepe 0 3013 si 0.7985 0.7990 0.8005 me 0.8024 | ,, 0.7988 * 0.7985 | was hardened by quenching, although when previously 
a Pie 0.8020 a 0.7985 ra 0.7990 ; 0.8005 ” 0.8027 |, |: 0.7988 ” 0.7985 | heated to a lower temperature, and quenched at the same 
30 2 0.8130 3 0.8198 2 0.8103 ss 0.8030 es 0.8031 ia 0.7988 a 0.7985 | temperature, no Saolinian elias comeienl: | Tah.otheur 
40 8 0.8489 9 | 0.8542 7 0.8335 1 0.8088 | 5, 0.80385 |, 0.7988 ” 0.7985 words, the same steel heated to 830 deg. and quenched at 
50 «| «20 0.9128 18 | 0.9061 14 0.8756 6 0.8344 1 0.8952 | ,, 0.8007 ‘3 0.7986 | @39 deo. remai ay eehanieands ts + fe a 
60 28 0.9720 27 0.9690 23 0.9256 14 0.8725 2 0,093 1 0.8025 ns 0.7994 s- ined unhardened ; but when taken first to 
70 | 86 | 1.0885 36 | 1.0275; 30 | 0.9794! 22 | 0.9203 4 | 0.8215 1 | 0,8058/ ,, 0.8003 | 1310 deg. and quenched at even a lower temperature— 
80 | 43 1.0987 42 | 1.0846 37 | 1.0896 2 oa J oo . ones #8 _— th ed = was very hard. 
90 48 1.1466 47 | 1.1841 43 1.0807 3 .0114 . 8822 . 8029 s Mr. Osmond remarks, it is thus seen that in quench- 
100 | 52 1.1965 51 | 1.1882 48 1.1455 40 1,0558 21 0.9228 | 10 0.8465 2 0.8072 | ing this steel at about 606 deg. there can he chesined ; 
- meen nena a ; | metal very hard, quite soft, or of medium hardness, 
| | according to the temperature of the first heating. 
: The author would here poy once more a tribute of 
* Several cracks in bar after 40 tons. + Small specks at 50 tons. t Set at 24 tons. Roaks showed after 50 tons, respect and admiration to Mr. Osmond’s genius, seeing 


Taste V.—Condensed Table of Compression Tests of 
Forged Unannealed Tungsten-Iron Alloys. 

Each specimen was 0.7979 in. in diameter, or 0.50 square inch 
area, and lin. long. These results are plotted in Figs. 5 and 6, 
pages 332 and 333. Details of the effects at different loads, varying 
from 10 to 100 tons per square inch, are given in Table IV. 











Analysis. Per Cent. Tons per Square Inch. 
Specimen j 
Mark. ..s:, | Shortening per Cent. 
C. W. —_ Produced by a 
— of 100 Tons. 
ig, ee tons per cent. 
B 0.15 0.20 30 52.20 
Cc 0.15 0.40 30 50.68 
G 0.21 1,49 30 48.14 
H 0,28 3.40 40 39.76 
I 0,38 7.47 40 21,22 
L 0,76 15,65 50 9.52 
M 0.78 16,18. 70 1.97 


TasLE VI,—Comparison of Compression Tests on Forged 
Unannealed Silicon, Aluminium, Chromium, Nickel, and 
Tungsten-Iron Alloys, 

These results are plotted in Fig. 7, page 333. 








— Tons per 
Analysis. Square Inch. 
| ae 
3 
3 2 \wsodues 
Steel. |7 Z is 33 é 
| . . , | ,{ss=- 
B| ¢ 8 | Or. vi. W. | 9485 
- i. | Al r. Ni lok gz ae 
= DS Oe be 
In [a eo 
em | —|—|——— | ———| ——_|—— 
| p.c. p.c. p.c.) p.c p.c. | p.c. |tons per cent 
Silicon | 
Aluminium 0.22 | .. |0.15) .. | 51 
Chromium [A 0.07 .. . | 0.22 s Lie 534 
Nickel JA! 019 | .. ..| O87) .. 122) 8 
Tungsten ...B 0.15 | .. 0.20 | 30 52 
} 
Silicon B 0.18 (0.79 ee ie 50 
Aluminium (C 0.18 .. (0.66 .. ee er 49 
Chromium |C) 0.15 | O48; .. as dss 504 
Nickel ..B 0.14 56 0.51 a an 50 
Tungsten ../C 0.15 « 0.40 | 30 51 
Silicon * 
Aluminium |E 0.26 EG) > s< be 47 
Chromium |E 0.12 .. | 0.84 - oe Bs 48 
Nickel ant WED | on | ws + 0.95; .. | 20 49 
Tungsten .. iG 0.21 os Fae oe oe 1.49 | 30 48 
| 
Silicon - | 
Aluminium |F 0.21 | .. 1.60) .. _ os | oe 48 
Chromium /G 0.21 | .. |) .. | L51)| .. I es 444 
Nickel A a eee - 1.92 | 27 47 
Silicon E| 0.20 2.67) .. . | 38 
Aluminium |H| 0.24 .. | 2.24 . : 454 
Chromium |H 0.39 | .. 1 RBA) oe | cs 294 
Nickel /E|/ 0.19 | .. ° 3.82 -. | 284 4i 
Tungsten ..|H 0.28 .. i 3.40 | 40 40 
Silicon |G) O25 (4.49) . ae - 32 
Aluminium || 0.22 | .. 5.60) .. os 363 
Chromium |J | ¢C.77 | .. | .. 5.19 én ie lu 
Nickel ../F 0.18 4 ce f BSL]... 180). BB 
Tungsten ../[ 0.38 whe be 7.47 | 40 21 
Silicon ; | 
Aluminium 
Chromium (K 0.86 6.89 3 144 
Nickel G 0.17 ae | 7.65 af ) 84 
Tungsten ..L 0.76 .¥ 15.65 | 50 10 
Silicon 
Aluminium 
Chromium M; 1.27 SL.13 |}... en fers 19 
Nickel .. [| 0.18 * 11.39 _ |te0" 1 
Tungsten ..|M 0.78 -- | 1618] 70 2 


* Necessarily estimated. 


no marked superiority over other best kinds of special 
tool steel. This steel in some respects resembles the 


tungsten steel used for magnets, which usually shows an 
analysis of about the following percentage :—C., 0.50 per 
cent.; Mn., 0.60 per cent.: W., 4.50 per cent 





Three years ago, Messrs. Taylor and White, of Bethle- 
hem, U.S.A., after many years of experimenting, per- 
fected a steel which became known as ‘‘ high-speed cutting | 


§ Specks showed after 100 tons. 


steel”; and those who visited the Paris Exhibition of 1900 
remember the remarkable results practically illustrated 
by them in machining soft-steel forgings at the rate of 
over 150 ft. per minute. This steel also contained tungsten 
with some chromium. 

Later still, further improvements, also claimed by 
American workers, in such steel have been made by 
increasing the tungsten to very high percentages—15 to 20 
per cent.—and also adding chromium; and, singular to 
say, such steel shows a remarkably small percentage of 
carbon for tool-steel—viz., about .70 per cent. 

It would have been thought that this percentage of 
carbon would not have enabled the steel to harden its 
cutting edge under quick speeds and heavy cuts. This 
result is only another proof of how little we have really 
known in the past of the effect of carbon and other 
elements upon iron. 

It is clear that the action of nickel upon iron is quite 
different from that of tungsten, as 18 per cent. nickel 
alloy, containing also about 3 percent. of chromium, is not 
hard enough to carry a cutting edge, and would be of no 
use for tools ; whereas if we substitute tungsten for nickel, 
the remarkable results above referred to are obtained. 

The author hopes in a future paper to describe some of 
these peculiar steels and give their heating and cooling 
curves, which show remarkable properties. 

Messrs. 8S. Osborn and Co., of Sheffield, have manufac- 
tured Mushet or self-hardening steel for many years, and 
much credit is due to them for overcoming the many diffi- 
culties they had to face in the early days. Whilst its 
composition varies, an average analysis of this steel is :— 


C, Si. n. Ww. Cr. 
Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 
1.65 1.36 2.12 5.80 45 


A somewhat curious but successful method of softening 
this steel, so that it can be tooled with a fair amount of 
success, is to heat it to a temperature just approaching 
to redness in the dark, and quench in water. 

The curve, by Mr. Osmond, shown in Fig. 13, page 369, 
probably explains the reason why this steel can be 
mee It will be noticed that if it is heated to about 
850 deg. Cent. and cooled slowly, there is a marked 
recalescence at about 660 deg., which accounts for the 
reduction of hardness by this treatment. 

: ns specimen of this Mushet steel was treated as 
ollows :— 


Maxima of the Critical 
Points during Normal | Condition of Speci- 
Cooling, Ignoring the | men after Cooling. 
Unimportant Changes. 


Heated to 


Pause of 50 seconds, 
specimen slightly 
hard. 

Notable slackening, 
very hard. 

Feeble slackening, 
very hard. 


deg. 
No. 1, 845 deg. C...| 670 to 660 


680 ,, 670 


720 ,, 710 


» 21030, 
» 38,1800 ,, 


It may be noted that Mr. Osmond calls the cooling 
‘‘normal” when the specimen is allowed to cool in the 
furnace—that is, at a comparatively slow rate. 

Mr. Osmond also experimented with another tungsten 
steel of French make, known as ‘‘ Allevard,” the analysis 
of which was as follows :— 


C. Si. Mn. Cr. w. 
Per Cent. Per Cent. PerCent. Per Cent. Per Cent. 
0.42 0.05 0.29 Nil 6.22 


This steel was quite soft in its original condition, but, 
as pointed out by Mr. Osmond, it presented remarkable 
qualities. In the first place, it was submitted to the 
usual heating test, and a cooling curve was taken (Fig. 14, 
page 369), but none of the heat treatments mentioned in 
the following table conferred hardness :— 








Maxima of the Critical Points 


During Normal Cooling, Condition of 





Heated to Ignoring the Unimportant — 
Changes. Jooling. 
deg. 
No. 1, 920 deg. C. 695 to 685 Soft 
ae ee 675 ,, 675 ss 
» 3, 1810 ,, 505 ,, 485 ” 





that the results above quoted, although never before made 
public, were obtained so far back as 1892. Thus Mr. 
Osmond, by his method of observation, indicated almost 
exactly the means of producing the requisite hardness in 
‘‘high-speed ” turning tool steel which was rediscovered 
ten years later. 

Messrs. Taylor and White, who have done so much to 
quicken interest in this important question, although 
quite unaware of Mr. Osmond’s experiments, practically 
recommended the carrying out a: similar methods to 
obtain the desired amount of hardness in the tools shown 
by them at work in the Paris Exhibition of 1900, and which 
aroused so much general interest. 

This special ‘ Ss ” steel requires much care in 
forging, as owing to the high percentage of carbon present 
it is naturally easily overheated and burned ; hence the 
later types of tungsten steel known as ‘“‘quick-speed ” 
cutting steel contain much lower percentages of carbon, 
but nearly twice the amount of tungsten as compared 
with the older types of self-hardening steel. Other 
elements, such as chromium, are also added in compara- 
tively small quantities, and these combinations offer a 
steel the temper of which cannot easily be drawn, even 
when approaching almost that of low red. 


CONCLUSION. 


It will be seen that the discovery and utilisation of 
tungsten has occupied the attention of many minds. 

_As far as we can tell, we are chiefly indebted to that 
little band of Swedish investigators, Cronstedt, Scheele, 
and Bergman, to each of whom the world owes so much, 
for the earliest research work upon it. 

Its discovery was due to their patient work in the 
laboratory at a time when investigation had to be carried 
out under difficulties that can Seely be understood nowa- 
days. Crude as appeared to be the results then obtained, 
it was largely between the years 1775 and 1810 that the 
foundations were laid as regards the production and sepa- 
ration of metals before unknown, ol from the results of 
which the world to-day benefits so largely. 

As regards the metal tungsten, in addition to the 
workers mentioned, there were the De Elhuyars, Berze- 
lius, Woehler, Laurent, Marguerite, Raspe, Klaproth, 
and later, Riche, Bernouilli, Scheibler, and Berthier. Some- 
what singular to say, although Faraday experimented 
with large numbers of metals, his work, ‘‘ Alloys of Steel ” 
(1821), does not refer to any tests with tungsten. 

Coming to more recent times, in the fifties of last 
century, we find Jacob and Koeller in Austria, as well as 
Oxland and David Mushet in England, specially studied 
this interesting metal, its qualities and its employment 
in connection with the manufacture of steel. Still later 
were Osborn, of Sheffield, Holloway, and also Biermann, 
of Hanover. Blair and Bedford, of Sheffield, have con- 
tributed interesting knowledge ; and in America, Greene 
and Wahl. Osmond, by his cooling curves, has brought 
out several peculiar points in the thermal behaviour of 
this steel; and Barrett has discovered that tungsten 
affects the conductivity of iron less than any other added 
element. Still later, Taylor and White, of Bethlehem, 
have added to our knowledge in the same direction. 

Though tungsten-iron alloys will have an important 
future, there is no doubt that, so far as can seen at 
the present time, their use is not likely to be on the 
same large scale as some of the other special steels now 
produced. 








CANADIAN Paciric Ratway.—The Canadian Pacific 
Railway Company proposes to establish a new freight 
schedule on products of the North-West and Pacific Coast 
shipped to Oriental points. This step is supposed to have 
been taken in order to anticipate similar action on behalf of 
the Great Northern Railway with regard to Paget Sound 
points. 

MontrREAL.—We receive from Montreal some recent 
statistics as to the distinctively British suburb of that 
city—Westmount. According to the municipal census 
returns of Westmount, the population is now 9470. The 
number of dwellings occu iol in 1931; dwellings vacant, 77; 
and dwellings being built, 30. The heads of families are 
of the following nationalities :—British-Canadians, 695 ; 
French-Canadians, 99; English, 500; Scottish, 236 
Irish, 99; French, 11; Americans, Germans, and others 
make the total number of heads of families 1759. 
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‘* ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


ComriteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
tn each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O. Sale 
ak 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

—— may, at any time within two months from the date of 
t " 


mee of a Complete 





advertisement of the of a Complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


15,119. G. G. M. Harding London. 
Guilleaume, Mulheim, a/R., Germany.) Capp’ Stranded 
Conductors. [6 Figs.) July 7, 1902.—Stranded copper con- 
-ductors, such as may, for example, be used for bonding electric 
track rails, are according to this invention provided at the ends 
with solid heads in the following manner :—A tube of copper, 
tapered towards one end, at least internally, and preferably both 
externally and internally, is placed with its tapered end first over 
the end of the cable, so that the cable end reaches the outer 
extremity of the tube, and is pressed forcibly about the cable, so 
that the inner end only retains its tubular character, whilst the 
outer end and the cable in it is formed into a terminal, afterwards 


(Felten and 












subjected to the action of an axially-applied punch that renders 
the cable end and the outer end of the tube — it quite in- 
tegral. The invention is described and illustrated in reference to 
a rail-bond comprising « stranded conductor upon which tubular 
ends are closed (Fig. 1), and after bending (Fig. 2) are stamped, 
so as to make enlarged ends (Fig. 3), into which cavities for drift- 
pins are punched (Fig 4) in such manner as to cause the driving 
out of the protuberances b3 that are then cut off, after which the 
ends are cross-slotted, as shown at f, in order that they may 
expand and burr beyond the far side of the rail, when drift-pins 
_ them in place are driven home. (Accepted July 8, 
1903, 


16,041. A. C. Reyrolle, Hebburn, Durham. Resist- 
ances. [6 Figs.) July 18, 1902.—According to this invention 
there is provided a form of electrical resistance device for use in 
motor starters, heaters, rheostats, or otherwise, comprising alter- 
nate layers of metal or the like, and of powdered carbon or the 
like, under pressure. The powdered carbon may be held in at the 
edges by frames of asbestos card or the like, and in such case the 
metallic layers may project outwardly beyond’ the frames for 
heat-dissipating purposes. The inner metal plates may be per- 
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forated, so as to give continuity to the carbon. The resistance 
may be first made up and then pressed hydraulically, afterwards 
being placed in an insulated steel frame 1 provided with a strong 
spring 3 to maintain pressure on the carbon layers. The powdered 
carbon layers are maintained under pressure for the purpose of 
minimising resistance variations. Such a resistance can, while 
similar materials are used, be made up for very various potentials, 
according to the number of layers employed, to the pressure 
maintained, and ‘to the relative thicknesses of the layers of metal 
and carbon. (Accepted July 8, 1903.) 


17,389. H. H. Lake, London. (The General Electric 
Company, Schenectady, N.Y., U.S.A.) Insulation of High 
Potential Electrical Apparatus. [2 Migs.) August 7, 
1902.—In this specification is claimed “‘ The bination with a 
conductor forming part of a high potential. electrical apparatus, of 
insulating material formed about and extending along said con- 
ductor, and a disc or discs of insulating kerk mounted 
thereon.” The disc of insulating material is to minimise brush | 
discharge along the surface of the insulating covering, and it may 
be to prevent formation of an arc. In one application of the in- 
vention to transfcrmer3, in which it:is stated a brush discharge 
6cours “ from” the surface of insulating material upon the terminal 
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forations smaller than ‘the insulating coverings over which they) 
are to pass, are placed upon the insulated terminal conductors. | 
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The perforations are preferably so small that the inner edges of 
the discs lap upon the insulated conductor and form flanges so as 
to make close joints, through which brushing will not take place. 
(Accepted July 8, 1903.) 


18,331. The British Thomson-Houston Com > 

London. (C. R. McKay, Cincinnati, Ohio, Psa} 
Re Dynamos. [2 Figs.) August 20, 1902,.—Ac- 
cording to this invention the field strength of a dynamo machine 
is varied in proportion to the output by means of apparatus 
actuated by an electro-magnetic device in the armature circuit. 
Apparatus according to the invention is especially applicable to 
alternating-current dynamos that cannot be compound wound, 
and in a described arrangement for regulating the field of a three- 


ae “i 
oh 


phase rotary converter more or less of the resistance of a 
rheostat 10 is inserted in series with the field winding 9 of the 
converter by means of an arm moved electro-magnetically by the 
influence of the series and shunt coils 11 and 12 of an apparatus 
“in the nature of an electro-dynamometer” connected to the 
three-phase mains from the dynamo 6 serving the converter 2. 
The claims are limited to those cases in which the electro- 
magnetic device is an electro-dynamometer. (Accepted July 8, 


1903.) . 

18,926. H. H. Lake, London. (The General Electric Com- 
pany, Schenectady, N.Y., U.S.A.) Transformers. [2 Figs.] 
August 28, 1902.—In this specification is claimed ‘‘a transformer 
in which the core is hinged or constructed in such a manner that 
it may be removably or adjustably placed about the conductor 
or conductors, substantially as herein described and for the 

ju) 8s specified.” The purposes ified include employment 
in those “relations in which it is desirable that coils or windings of 
the transformer be changed.” One transformer described, in which 
the core and the secondary may be removably placed around a 
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straight line conductor acting as the primary, is organised for the 


production of a small alternating current to be measured forthe esti- 
mation of the current flowing in the line conductor. The core is 


made in two parts, hinged together on a pivot passing at 3 —— 
interleaved ends of alternate longer laminw in each part, and the 
secondary winding is divided into two parts 4 and 5, eachon one 
part of the core. The free ends of the core have meeting faces of 
larger area than the cross-section of the core, and a clamp is used 
to _ them into good magnetic contact. 
1903. 


(Accepted July 8, 


9015. Siemens Brothers and Co., Limited, London. 


(Siemens and Halske Company, Berlin.) Low Frequency 











Alternators. [7 Figs.) _ April 21, 1903.—For working recipro- 
eating appliances; such as électrie percussion boring tools and the 


| the armature. 


| conductors thereof, discs of rubber 10 and 11, having central per- | like, alternating currents of very low period are sometimes re- 


quired. Apparatus according to this invention permits the deri- 
vation from machines of the continuous current two-pole type of 
a current alternating at only one-half the rate of pole charge in 
The device comprises means for deriving a series 
of unindirectional sine wave impulses from the dynamo machine 
and means for reversing connections for alternate impulses, it may 
be, when the current is at its smallest value. Means for deriving: 
the sine wave impulses comprise a brush 1 bearing on the section 
commutator, a slip-ring connected to one of the sections thereof, 
and a brush 3 bearing on the sili —. The reversing device 
may conveniently be a rotary switch of known kind geared appro- 
priately to the conti rent dynamo. Apparatus according 
to the invention and for deriving mono-phase and polyphase cur- 
rents from bipolar or from multipolar machines is described. 
(Accepted July 1, 1908.) 





8389. R. Trub ard Co., Hombrechtikon, Switzer- 
land. Storage Batteries. (4 Figs.) April 11, 1903. (Con- 
vention date, April 19, 1902.).—This invention: relates to storage 
battery choniadinn of the kind having the active matter in vertical 
grooves. According thereto, in order to better support the active 





Fig.3. 








. & 
matter, and to increase the area of the conducting support, there 
are upwardly and outwardly inclined shelves from side to. side of 
the grooves. There is a space at the back of each shelf, so that, 
if not split at the shelf line, the active matter will be integral 
throughout. (Accepted July 8, 1908.) 


11,840. O.T. Blathy, Buda: Hungary. Electre- 
2 ets. [2 Figs.) July 2, 1902.—This invention relates to’a 
special method of arranging the winding upon the magnet poles 


of electrical apparatus, and is ially applicable to the rotors 
of alternators in order that the diameter may be reduced. Ac- 
cording thereto the contiguous portions of neighbouring coils 
are flattened by compression or by cutting away. The invention 





(uaa) 


is described in reference to the rotor of an alternator in which 
radial field poles have exciting coils of strip copper edge-on, and 
cut away or compressed for a little at the bottom edge at oppo- 
site sides. There are two claims, the first limited to alternator 
poles, and the second to field-magnet poles, ‘‘substantially as 
described and illustrated in the accompanying drawings.” (Ac- 
cepted July 8, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,893. J. Fiel » Gloucester. Gas-Producers. 
{1 Fig.] July 4, 1902—The object of this invention is to enable 
gas-producers to be worked with open tops that may be hand- 
fired and poked at all times, and a producer according thereto 
may comprise means for drawing gases liberated in or flowing 
through that part of the producer in which the fuel is first heated, 

















44892) 


and forcing them into the body of active fuel. The producer 
described and illustrated comprises a steam injector F that draws 
the gases liberated in or flowing upwardly through the pre- 
liminary beating chamber B, and forces them at G into the body 
of active fuel, t — which they are carried upwardly with the 
gases. produced by the blast supplied at H to the gas outlet I. 
(Accepted July 8, 1903.) 


17,302. B.H. Thwaite, London. Liquid Fuel - 
{lt #ig.J] Au 6, 1902.—In order that liquid fuel for furnaces 
may be completely gasified, and to prevent it from burning with a 
too small and concentrated flame, the inventor mixes it pre- 
ferably by means of an injector with hot waste combustion tony 
ducts from the furnace.- In firing steam boilers with liquid fuel, 
it may be by the system just referred to, and in the expectation of an 
increase in efficiency due to improved contact between the furnace 





gases and the metal of the boiler; the combustible and com: 
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bustion supporter are fed under considerable pressure, and back 
pressure is put on the cooled combustion gases, it may be at the 
point of issue, and by means of a weighted flap-valve. In the 
drawing, D is the liquid fuel feed with steam injector and air 


ss 














blast, and N isa pipe Conveying presstre fluid to an injector 
situated on a pipe leading from the furnace outlet to the furnace 
firebox, and serving to pass a quantity of the waste products of 
combustion ata temperature of from 500 deg. to 750 deg. Fahr. 
to mix with the sprayed combustible. (Accepted July 15, 1908.) 


13,541. W. T. Suge, London. Mantle Supports. 
(3 Figs.) June 17, 1903.—In mantle supports and in order to dis- 
pense with the sharp crutch that occasionally will pierce a mantle 
when care is not exercised, the inventor provides the support 


ne! 


Fug.2 
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with a ball-like top that is ogee across for the reception of the 
mantle loop. There may two grooves at right angles across 
the top in order that it may always be easy to place the mantle in 
position without turning it appreciably. (Accepted July 22, 1903.) 


10,364. Fletcher Russell and Co., Limited, and 
T. and W. Fletcher, Warrington. Bunsen Burners. 
[3 Figs.) May 7, 1903.—The inventors find that by putting one 
or two crooks in a Bunsen burner tube, gauze screens or con- 
stricted orifices for the prevention of “firing back” may be dis- 


nase! 


Ftg 1 Fig 2. 


| 


Ss 
































pensed with, the burners then not firing back even when “ turned 
up or down to any extent.” In the burner shown in Fig. 1 the 
legs are separated to give sufficient distance between the 
flame end and the nozzle end of the mixing tube. The tube 
shown in Fig. 2 may be cast with the contiguous sides of tube 
bends joined. (Accepted July 22, 1903.) 


12,461. H. 8. Elworthy and E. H. Williamson, 
London. Manufacture of Lighting Gas. [8 Figs.) 


May 31, 1902.—According to this invention a gas that may be used 
































5 
Lg *s 
as 
oe = 
a - 
7 
's 
28 


vs 





for lighting, and that has a much greater calorific power than | 
ordinary producer or water-gas, is made by adding hydrogen to 


gas rich in carbon monoxide or carbon dioxide, and passing the 
mixture, which is subjected to great heat, over finely-divided nickel. | 


Part of the oxygen combined with the carbon is consumed with 
part of the hy en, and the remainder of the hydrogen unites 
with the libe: carbon to form methane (CH4). Many means 
and steps in the manufacture, storage, and utilisation of the 
lighting gas and of the hydrogen and carbon-monoxide or carbon- 
dioxide for or proceeding from the said manufacture are de- 
scribed and claimed. A complete apparatus for making hydrogen 
and water-gas and for methanizing the mixture may comprise a 
water-gas producer 1, a condenser 5, a blower 8, a carbon- 
dioxide separator comprising the absorber 9, heat interchanger 
16, boiler and circulating pump 22 (with or without a gasholder 
connected to the pipe 23), a hydrogen producer 25, a superheater 
28, and the methanizer 31. (Accepted July 8, 1908.) 


GUNS AND EXPLOSIVES. 
A. Reichwald, London. (The ‘td Compa 
Essen, Germany.) Ordnance (8 Figs. Oc 
tober 28, 1902.—In order that large guns of the kind in which the 
barrels recoil] may be transported upon their own carriages, in- 
stead of needing to be lifted by heavy tackle on to special road 
conveyances, means are provided according to this invention 
whereby the gun is drawn back from off its slide and locked in 
position upon its own carriage, so that its weight is equally dis- 
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(ease) 


tributed upon the gun-carriage wheels. In one arrangement a 
removable cross-piece L is provided for insertion between the 
walls of the carriage, in order to support the rear end of the cradle 
when the gun is partly drawn back, this support being needed 
when changing from the elevating gear (not shown) to an ordinary 
block and tackle used for drawing the gun back until only the first 
ring @ thereof remains in engagement with the slide, after which 
the gun is coupled by means of screw-bolts to the flange N of an 
angle-plate on the carriage. (Accepted July 8, 1903.) 

6081. E. Rubin, Thun, Switzerland. Time-Fuse 
Auperains. [3 Figs.] March 16, 1903. (Convention date, 
July 16, 1902.)—According to this invention there is provided a 
cap-like appliance in connection with time-fuse shell, whereby it 
may with certainty be insured by the person “setting” the 
appliance that shell whose timing rings are adjusted by means of 
the appliance shall be accurately ‘‘set.” To set the timing ring 
of a shell, the slide f of the cap is moved on the timing scale of the 








cap, and is locked in the desired position by means of its project- 
ing lever; the cap is then placed on the shell fuse, so that a catch 
on the slide of the cap engages with the groove w of the shell and 
a pin on the cap with the notch wu of the timing ring ; the cap is 
then turned until the slide-catch snaps into a deeper vertical 
groove across the groove w, and by which its further rotation is 
prevented ; the cap is then lifted off the shell. There may be a 
pin at the head of the interior of the cap to engage with a corre- 
sponding hole in the shell, for the purpose of more readily cen- 
tering the cap upon the shell. (Accepted July 1, 1908.) 


RAILWAYS AND TRAMWAYS. 


11,512. V. Demerbe, Jemappes, Belgium. Tram- 
ways and Trackways. [5 Figs.) May 20, 1903.—According 


to this invention trackways for reducing vehicular friction on 
common roads comprise concrete track having armoured running 





surface. The armour may comprise a metal‘bar, girder, or 
sleeper C of trough section, with Rahs tps ee sides, and in 
such case may be packed internally with concreté when inverted 
upon a concrete foundation. Stirrups of shape B may be 
embedded in the concrete, and used for tying the armouring to the 
foundation, supporting it at a proper height thereaLove, as well as 
eeies it from rising or otherwise changing its position-when 

ing removed full of concrete. The stirrups may also 
be used in the fixing of trough-like tramway rails. Abutting ends 
of lengths of armouring may be supported by plates F held in 
position by pairs of wedges G. (Accepted July 15, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c 


11,705. F. Hodgkinso: ood Park, Penn. 
U.S.A. Go: re. (2 Figs} Man ae aoe (Con. 


vernors. 
vention date, May 22, 1902.)—This invention relates to by-pass 
valves of compound steam motors (partic ly of steam tur- 
bines) and which are used to cut out those portions of the engines 
that work at highest pressure when conditions are normal, in 
order that there may be an increased flow of steam and, even if 
at the expense of efficiency, a greater output of work under certain 
emergency conditions. It is stated that such valves “have here- 








tofore been operated by hand, after the manner of an ordinary 
throttle-valve, as occasion demanded.” According to this inven- 
tion such a valve is operated automatically or partially automati- 
cally, proportionately to the load on the engine, machine, or 
ap) tus. Ina described device applicable to a steam turbine, 
should the load increase beyond the normal power of the turbine 
the governor balls move inwards towards the shaft, and lower the 
valve 24 so as to open the ports 20, and thus permit a slight flow 
of steam to the exhaust pipe, thereby reducing pressure in the 
chamber 12, so that the steam balance valve 8 opens the by- 
pass passage. (Accepted July 8, 1903.) 
MISCELLANEOUS. 

15,586. F. Perrelet, Offenbach-on-the-Main. Ger- 
many. Saponification. [2 Figs.) July 12, 1902.—This 
invention aims at keeping unsaponified fat out of admixture with 
saponifying and saponified fat in soapmaking, and acompact appa- 
ratus according thereto, and by means of which large quantities of 
materials may be combined as a continuous process, comprises a 
mixing chamber d in which the fat and saponifying liquid are 
mingled in regulated quantities. The mingling may be performed 
under the action of heat, and in this case the chamber d is steam 


Fig 1 





Fig.2 


















jacketed as shown in Fig. 2, or the materials as soon as united may 
pass away from the chamber d to and through a heater coil ¢ 
(Fig. 1) and from thence at f to a tank (not shown) where separa- 
tion of glycerine takes place. When milk of lime or the like is 
used with the fat, the jets of regulated quantities (combining pro- 
portions) of materials are preferably opposed within the mixing 
chamber and the jet orifices are so formed that the materials are 
vigorously sprayed one into the other. (Accepted July 15, 1903.) 


15,334, J. F. Cummings, London. Cable Conduits. 
(7 Figs.) July 9, 1902.—This invention relates to earthenware or 
like conduits for any kind of cables. According thereto, and in 
order that sections may be strongly united, and that the walls of 
any single conduit passage may easily be cut away to give access 
to the cable within it, the sections are provided with external 


longitudinal channels a. These channels may be undercut so that 
they can receive and retain pins or dowels at the end joints of 
sections, and also that they may be used to retain in place cover- 
ing plates, such as d, applied for re-fastening parts of the con- 
duits that may ety org split — shown op ig cape Ag 
channel opening for the purpose of giving access . 
The pro £9 are preferably at the olges ‘of walls between cable 


passages. (Accepted July 15, 1903.) 
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ENTROPY, OR THERMODYNAMICS 
FROM AN ENGINEER'S STANDPOINT. 
By J. Swinsurve. 

(Concluded from page 341.) 

MoveMENT OF ENTROPY. 

WHEN one body is in contact with another, and 
loses heat to it, it is usual to say that the heat 
moves from the hotter to the colder body, just as 
if the heat were caloric, that moved from one place 
to another. But what really happens is that the 
heat of one body increases as the other diminishes. 
Similarly, energy is said to move. Light, electricity, 
sound and waves on water are all regarded as 
moving. When a body is in contact with another, 
and decreases its entropy at the same rate as the 
other increases, it is most convenient to think of 
entropy as moving from one to the other, just as 
we think of heat moving. As the entropy of a 
body cannot decrease without heat coming out, 
while it can be increased without heat coming in, it 
is easy to think of entropy as moving from one 
body to another, and as increasing or growing in 
any body, but never as disappearing. Thus entropy 
may move, and may grow, but never disappears. 
There are sources, but no sinks. I do not know if 
entropy is considered as moving in any treatises on 
thermodynamics, but I think not ; but that does not 
make the idea any less useful or valuable. 


Conpuction oF Hrat. 

Conduction of heat is a very important irrever- 
sible process. Suppose a hot body, say a vessel 
containing ten pounds of water at 650 deg. F.A., 
its entropy being 2.79, is put in contact with 
another of the same size, but at a temperature of 
550 deg. F.A., its entropy being 1.09 ; the two will 
come to the mean temperature of 600 deg. F.A., and 
their entropies will be 1.97 each, or 3.94 together. 

The total entropy has thus gone up from 3.88 to 
3.94, showing incurred waste of 0.06 multiplied by 
the lowest available temperature. Suppose the 
lowest available temperature to be 550, the waste 
is thus 33 British thermal units. 

If the 10 lb. of water at 650 deg. were put in 
connection with a thermodynamic engine which 
could take heat at a gradually falling temperature 
and return the waste heat at 550, a certain output 
in work would be obtained. Of course, the water 
cannot give out all its heat at 650; the mutivity 
(6,—6,) 6,, or changeability of the heat into work, 
falls with the temperature 6,. The water loses as 
much heat between 650 and 600 as between 600 and 
550, but more of the heat given out between 650 and 
600 is convertible into work. If one vessel gives 
heat to a thermodynamic engine from 650 down to 
550, there will thus be more work obtainable than 
if two gave out heat from 600 to 550. 

This is shown clearly by the 6¢ diagram. 
Fig. 12 is the 6 ¢ diagram for 10 lb. of water from 
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re 
550 to 650 F.A. The area A CFI represents 
U,-U,, or U at 650 deg. F.A., taking 550 as zero. 
It is obviously equal to 10 x 100, or 1000 British 
thermal units. The available part of the energy is 


a 10, — 0 no? 0 
w= 10 f 1G 28 = 10 (04 - 63) — 10 63 log 
The first term is the whole of the heat needed to 
raise the temperature from 550 deg. to 650 deg. 
Fahr., or 1000 British thermal units, and is shown 
by the area AC FI. The second term is the waste 
ADFT, for AD = ¢ = 10 log 6,/0,, and 6, is I A. 
So the ayailable part is the area ACD. If a 
vertical line BG is drawn so that G B = 600 deg., 





AE isthe entropy of 10 lb. of water at that tem- 
perature, tuking 550 as zero; and ABGT is 500 
British thermal units. One vessel of water thus 
has the heat ACD available or convertible into 
work to start with, while the other has none. On 
equalising yg ppernet there are two vessels, each 
with only A B E available ; and A C D is obviously 
greater than twice ABE. As the areaA BGI is 
equal to BCFG, AE is greater than ED, so the 
entropy AD of the vessel at .650 deg. is less than 
that of the two vessels at 600 deg., or twice A EK, 
and the waste, twice A E G I, is greater than 
ADFI. 

When a hot body communicates heat to one of a 
lower temperature, there is thus incurred waste or 
increase of entropy of the two. Earlier in this paper 
reversible changes have been discussed in which 
heat went from a reservoir to a perfect gas and 
expanded it, and so on.. The provision was made, 
however,. that the difference of temperature :was 
sensibly nothing, so as to give no perceptible down 
grade of temperature, and no increase of entropy 
due to irreversible conduction. 

It has been shown that if a hot and cold body 
are put in contact with each other and allowed to 
equalise their temperature, there is a growth of 
entropy ; but only the final result has been con- 
sidered. It may be as well to discuss what happens 
during the change. Suppose a reservoir of heat— 
that is to say, an ideal body so large that it can 
give out heat without falling in temperature—is put 
in contact with, say, a mass of iron at a lower tem- 
perature. Suppose for the moment that the con- 
ductivity of the ideal body isso enormous that the 
part of it against the iron remains at the same tem- 
perature as the rest of the reservoir, say 6,. The 
face of the part of the iron block touching the reser- 
voir is then at temperature 6, as 6,. If the block, to 
begin with, is all at uniform temperature, as soon 
as contact takes place the block is at @, on one face, 
and at lower temperatures elsewhere, and the tem- 
perature of the block is no longer uniform. In a 
given time the reservoir has lost heat, say H, at 
constant temperature 0, so its entropy has been 
reduced by H,/6, The block has received heat 
H at 6,, as 6,is the temperature of the face or 
part of the envelope through which the heat H, 
passes, so its entropy increase, as far as heat. from 
outside is concerned, is H,/6,. But at the end of 
the process, when the block has come to tempera- 
ture 6,, and taken in H,,‘its increase of entropy is 
greater than H,/6,. There has been a growth of 
entropy in the volume of the block. This volume 
growth is evidently the uncompensated entropy 
due to the irreversible nature of conduction. If 
the block takes in heat H, at temperature 0, its 
increase of entropy is thus greater than H,/6,; and 
if the temperature of the face varies during the 


change, the entropy taken in is if d H/é—the com- 
pensated entropy ; but the entropy of the block 
is greater than f dH/6 by the uncompensated 


entropy, or¢@ > i dH1/6, as in all irreversible or 


real changes. It must be borne in mind that 6 is 
the temperature of the face of the block in contact 
with the reservoir, not the temperature of the 
block. The temperature of the block varies from 
part to part. ‘o find how the entropy grows 
during conduction, imagine a bar of, say, copper 
of uniform section—say a square inch. Let it be 
kept hot at one end and cold at the other, and be 
wrapped in heat-insulating lagging along its length. 
Imagine a surface cutting this bar across so that all 
this surface is at one temperature 6,. The copper 
on each side of this surface is either hotter or colder, 
but the surface is at @,, and remains at 6,, because 
the copper is in a steady state, with heat flowing 
along steadily and continually at uniform rate. An 
inch along toward the colder end imagine a second 
surface to cut the bar at right angles, and let its 
temperature be 6,. Let 6, be 132 deg. Fahr., and 6, 
be 32 deg. Fahr. Then the flow of energy, calculated 
from the thermal conductivity of copper, is about 
0.5 British thermal unit per second. Through the 
hotter face we thus have each second H=0.5 and 
6, =593 deg. F.A., so there is an intake of entropy 
of 0.00083 per second. At the cold face there is an 
outflow of H = 0.5 at 6, = 493, and the outflow of 
entropy per second 0.00103. 

There is thus a volume growth of entropy of 
0.0002 per second in the cubic inch of copper. If 
freezing-point is the lowest temperature, the waste 
due to the irreversibility comes out at 0.14 British 
horse-power, 


Whenever there is conduction of heat there is 
thus growth of entropy throughout the volume of 
the conducting body. Thus the fall of temperature 
between the immediate surface of the hot coal and 
the water is all by continuous temperature gradients 
—that is to say, by conduction. 

There is a great growth of entropy in the furnace 
gas between the spot where the conduction takes 
place, and the boiler flues or tubes. There is a 
growth of entropy in the external scale or dirt ; a 
little growth in the metal separating the gases from 
the water; considerable growth in the scale. Boiler 
scale is a sort of entropy hot-bed. There is more 
growth of entropy in conduction in the boiler; but 
this is not serious. Then there is growth in the 
metal of the valve that separates steam at different 
temperatures. The growth of incurred waste in a 
large slide-valve, such as used to be employed in 
marine engines, may amount to about 10 British 
horse-power, though there is no loss of heat. Then 
there is waste in conduction from the jacket to the 
cylinder, from the steam to the metal walls and 
back again, and soon. All this growth of entropy 
means waste of energy that it is the engineer’s 
object to keep down. All this entropy has nothing 
to do with the waste of heat by radiation and con- 
duction. When heat is radiated from a pipe, for 
example, at the rate of, say, enough British 
thermal units per second to amount to 10 British 
horse-power, whatever that number may be, it 
does not deduct 10 British horse-power from the 
engine output, because the engine would only have 
used some of the heat anyhow. 

The growth of entropy in conduction of heat 
is not generally treated as above; in fact, the 
method may be original. Writers on thermo- 
dynamics—even specialists—do not usually give any 
indication of what they mean by @ or p in irrever- 
sible changes. In discussing conduction in rever- 
sible changes, @ is the temperature of the reservoir 
or of the working substance, or both, as it is the 


same, and the entropy equation is - dH/6= ¢. 
Then in the case of irreversible change we are fre- 
quently told that /dH/é = ¢ is still true, which 


is nonsense anyhow, or that *3 dH/@ <4, which is 


vague if we are not told what 6 is. There may be 
no reservoir, as the heat H may come from a body 
whose temperature is not uniform. If the working 
substance is also of varying temperature, 6 cannot 
mean the temperature of the working substance. 
Personally, I have always read 6 to be the tem- 
perature of the bounding surface through which 
the heat H passes, as that is the only reading 
which conveys any physical meaning to me; but 
I have since found f am rather peculiar in this. 
What idea is conveyed by S dH/@ < to those 
who do not think of 6 as the temperature of the 
bounding surface I cannot conceive. There seems 
to be a large class of people who are mathematically 
trained only to the point of having facility in the 
blind manipulation of mathematical symbols, and 
they have the extraordinary faculty of being able 
to read, and even write, mathematical symbols, and 
to get correct results without having any clear idea 





of what theyare doing. Of course, this involves a 
very degraded type of mathematics. Sometimes it 
is held that 6 still means the temperature of the 
conducting body, and the body must be split up 
into elements each so small that its temperature 
is sensibly constant. Thus, if there are two bodies 
at different temperatures, but each at uniform tem- 
perature throughout, the hot one may give heat 
slowly to the cold one. 

When they are equalised, the total entropy has 


increased. Of each it is true that / d H/é = ¢, 
where @ is the temperature of the body. It is 
therefore, it is said, true of each element of a body, 
if the body is not at uniform temperature; but the 
elements are so small that each is at a uniform 
temperature ; so that for the whole body S d H/é 


= . Of course, this is dreadful confusion; H and 
6 have different meanings in the two cases. The 
underlying idea is also confused. If a hot and a 
cold body are each at a uniform temperature, and 
the hot gives up heat to the cold, there must be 
something between them in which the conduction 
of heatand temperature gradient takes place. That 
something, in a given time, takes in H at 6, and 
gives out H at 6,, if not itself absorbing or giving 
out heat. The entropy growth is therefore going 
on in it. The growth goes on when there is con- 





duction of heat and a down grade of temperature; 
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and to assume that a conducting body can be divided 
up into elements, each uniform in temperature, 
involves the body being made up of something like 
the bricks of a house with badly conducting mortar 
between them. The mortar may be thinned with- 
out limit, but if the down gradient of temperature 
is there and a flow of heat across, the uncompen- 
sated entropy grows entirely in the mortar. To 
neglect the mortar is to make out that a body con- 
ducting heat is made up of elements, each of which 
is undergoing a reversible change, while the whole 
undergoes an irreversible change. The argument 
is like saying that a path down a hill can be divided 
up into elements so small that the height of each is 
uniform. Water running over each, therefore, 
does no work, so water running down the hill does 
no work. 

This point is emphasised here because it is not 
generally realised that there is a volume growth 
of uncompensated entropy wherever there is a 
temperature gradient. This is a very convenient 
idea, as it shows that all conduction or radiation of 
heat involves waste, the power wasted depending 
solely on the temperature and its rate of decrease, 
and the conduetivity of the material. This refers 
to radiation, too, of course. 


Tue Unit or Entropy. 


Nomenclature is one of the weak points of 
thermodynamics. There is no name for the unit 
of temperature, and there are two thermometer 
scales used in England and two on the Continent. 
No one reads exactly in accordance with the Kelvin 
or perfect gas scale. The unit of heat, which is 
quite an unnecessary nuisance, has no name, for 
British thermal unit is not a name ; it is an oppro- 
brious epithet. The unit of entropy has not even 
that. It might be called the British entropic unit. 
I have elsewhere used the term ‘‘entrop ” to denote 
the unit, also the term ‘“‘ claus,” short for Clausius, 
for the practical unit of entropy on the C.G.S. 
system. It is usual to derive the practical unit, on 
the C.G.S. system from a man’s name, as the Ohm, 
Volt, Joule, &. The claus is the entropy which, 
when multiplied by the lowest available tempera- 
ture in absolute centigrade degrees, gives the 
incurred waste in joules, not in calories, either ,of 
the big kind or of the little kind, or of the middle- 
sized, if there is one yet. 

The British entropic unit, as used in this 
peer, is the entropy which, when multiplied 
»y the lowest available absolute temperature, 
gives the incurred waste in British thermal units. 
‘*Entrop” is shorter and more convenient than 
‘* British entropic unit.” It does not matter 
which thermometer scale is used in the case of 
the entrop, for if a body—say 10 lb. of water 
—at the temperature of boiling water has 3.14 
entrops—the waste, if all the 180 British thermal 
units are given out at freezing temperature, will 
be 180 by 3.14 British thermal units. But if 
degrees centigrade are used, there will only be 
100 thermal units, whose nationality it may be 
difficult to get any civilised country to acknow- 
ledge, so the waste will be 100 x 3.14, which is 
the same heat as before. The claus refers to 
absolute centigrade degrees only, as the alteration 
of the thermometer scale, though it would change 
the magnitude of each of the various calories, 
would not affect the joule. 

It may seem strange that a standard state has to 
be taken for zero entropy, instead of simply finding 
the total entropy of a bie and stating it. The 
usual reason given is that the total entropy of a 
body is unknown. The real reason is that the 
entropy of a body is necessarily infinite. 

If a body is imagined at zero temperature, and 
that is taken as zero entropy, because as no heat 
can be given out no further reduction of entropy 
is possible ; to heat it up to any finite temperature 


6, the increase of entropy necessary is Sf. ‘46/6 = op. 
So } = log 6, — log 6); but log 6 or log 0 is nega- 
tive infinity, so the entropy needed to raise the 
body to any finite temperature is infinite. 


PurysicaL Meanrne or Entropy. 

So far entropy has been treated as a function of 
the co-ordinates, or of the incurred waste ; but the 
question arises as to whether it has any further 
— meaning. For instance, if a body is 
a 


eated, we picture the change of temperature as 
being accompanied by change of molecular motion. 
The difficulty with entropy is that it is a quantity 
whose increase denotes incurred waste, and it is 





thus very general, so that entropy is increased in 
different ways in different cases, and there is no one 
molecular change that corresponds with increase of 
entropy. 

Take first the case of a perfect gas. The tem- 
perature there corresponds with the kinetic energy 
of the molecules. Suppose, for simplicity, the 
molecules or atoms are all moving at the same 
speed, and their total kinetic energy is the same 
as in the perfect gas, with its molecules at various 
speeds, the equivalent uniform speed may be called 
the ‘equivalent speed.” It is not the mean speed, 
because kinetic energy varies as the square of the 
speed. 

Phen if the gas is heated at constant volume, the 
entropy varies as the logarithm of the equivalent 
kinetic energy, or of the square of the equivalent 
speed. In this case the entropy increases as 
a function of the heat of the gas. Suppose now 
the gas is expanded isothermally, its internal 
energy and equivalent speed remain the same as 
before, but the entropy increases as the logarithm 
of the volume. This has nothing to do with the 
kinetic energy of the molecules or equivalent 
ang as they are not altered. What is altered is 
the frequency of collision and the mean_ path, 
both in the same sense and to the same degree. 
The entropy is thus proportional to the logarithm 
of the length of the equivalent free path of the 
molecules. Thus when a perfect gas is compressed 
adiabatically, its entropy is not increased, though 
it gets hot, as the increase of the logarithm of the 
square of the equivalent speed is exactly balanced by 
the decrease of the logarithm of the equivalent free 

th. 


In heating a substance which undergoes no phy- | P° 


sical change, such as a solid, the entropy is again 
proportional to the logarithm of the square of some 
sort of equivalent molecular speed. When the 
solid melts, or a liquid vaporises, there appears to 
be some change of kinetic energy by regrouping 
the parts of the moving systems so that they still 
communicate the same energy to neighbouring 
bodies by battering them, but have some addi- 
tional energy, such as of rotation, which is not com- 
municated by battering. The entropy increase of 
hysical change is thus still proportional to the 
teers of the square of an equivalent speed. 


ConcLusIon. 

Though everything in this paper is, I believe, 
consistent with modern thermodynamics, the whole 
method of treatment is practically new. It-has, as 
far as possible, been pointed out when anything 
may be unorthodox, so that the reader who is new 
to the subject may be on his guard. 

As far as possible, I have tried to put a difficult 
matter in plain English, and not in mathematical 
symbols. is is a very thankless attempt, for if 
one were to succeed in making a difficult subject 
appear clear and simple, the reader would think the 
subject itself easy, or that it has only been treated 
in a very elementary way, and very often that the 
writer’s knowledge is also equally elementary, 
perhaps untrustworthy. The same subject treated 
in an involved way, with a quantity of obscure 
mathematics—a first-rate man’s mathematics are 
always clear, however, and his writing as simple as 
the case allows—is supposed to be more advanced 
and deeper, and to have much more in it. 

Few realise that ease of reading varies inversely 
about as the square of easy writing, and if one 
wants kudos, the right thing is to make the sub- 
ject as complicated and difficult as possible, and 
especially to use as many mathematical symbols as 
can be crowded in. It is quite the correct thing in 
science, after making calculations, to ‘‘ remove the 
scaffolding ;” that is to say, to publish without giving 
the intermediate steps, so that others should think 
the feat greater; then they say, ‘‘Oh! Howdeep !” 

In dealing even with an old subject in a novel 
way, which involves criticism of existing methods, 
it is necessary for a writer to rely-on his own 
reasoning from step to step, as he cannot rest on 
others whose way is different, and, in his opinion, 
inaccurate. It is therefore most likely there are 
many slips and false steps in this article. I am 
not young enough to be at ail infallible ; one would 
have to be very young indeed to be infallible in 
thermodynamics, which is perhaps the most slippery 
branch of science there is. It is hoped that anyone 
who notices any slips will write to me, as, with 
the Editor’s permission, I hope to republish these 
articles at some future date, and advantage will be 
gratefully taken of any corrections or suggestions. 





THE BAGDAD RAILWAY. 


THE commencement of the Bagdad Railway was 
a short line from Scutari to Ismid, made during 
the Crimean War. This was bought up by a 
German company, who applied for a concession to 
extend the line, and also bought up the Smyrna to 
Cassaba line from French shareholders, The 
Ottoman Government projected a number of 
lines, but only one, of 59 miles—from Haidar 
Pacha to Ismid—was carried out, and in 1888 
this was sold to the German Anatolian Com- 
pany, which obtained a concession to prolong 
the line to Angora, about 310 miles, and later 
to build a branch line from Eskisheher, from the 
Bosphorus to Konieh in the south-east. The 
line of 310 miles from Eskisheher to Angora was 
completed in 1892. In the ensuing year the line 
to Konieh was undertaken. This was the real in- 
ception of the Bagdad Railway. For the benefit of 
those who do not carry in their minds a clear idea 
of distances in Asia Minor, we may say that Konieh 
is due north of the Island of Cyprus, and is 150 
miles from the coast. It is about 300 miles east 
of Smyrna, and about 1100 miles from Koweit, 
at the head of the Persian Gulf. (See map on 
the next page.) The Bagdad Railway, of which 
we have heard so much of late, would start 
at Konieh. The course from Konieh first runs 
south of east until it enters the Euphrates 
Valley, and then it turns more south and crosses 
the Euphrates at Djerblus, about 60 miles north- 
east of Aleppo. ere the great Mesopotamian 
plain is entered, and the projected line runs across 
it nearly east to Mosul, on the Tigris. At this 
int it turns south-east, running parallel with the 
Tigris, on the right side, until the river turns to 
the east. The railway then runs straight to Koweit 
crossing the Euphrates again. The total length from 
Ismid, on the Bosphorus, to Koweit, on the Persian 
Gulf, is 1862 miles. 

The cost of the railway is estimated at twenty- 
four million sterling, and for the present there 
seems to be a difficulty about raising the capital. 
The line runs for its whole length through the 
dominions of the Sultan, and it is needless to say 
that the government is extremely bad, the people 
being poor and the produce of the land small, 
so that the prospects of local traffic are unsatisfac- 
tory. Yet this was not always the case. The 
plain between the leestthites and the Tigris was 
once full of notable cities. Nineveh, Bagdad, and 
Babylon were among the most rénowned cities in 


the world, and, moreover, were immensely wealthy. 


It has been shown that they were the seats of a 
highly developed civilisation 4000 years B.c., and 
that Babylon had laws which, in many respects, 
were more liberal and civilised than our own in 
the early Victorian period. There was also 
Opis, the wealthiest mart of the East ; Bagded 
was the capital of Harun-el-Rasched ; Ctesiphon 
was the ancient capital of the Sassanian’ Kings 
of Persia; Seleucia, the capital of the Mace- 
donian kingdom of the East; and Cunaxa, 
where Cyrus the younger was killed. The cities 
were great commercial centres, but they had not 
the advantages of the cities of Greece and Italy, 
which had the sea at their doors. They could not 
have attained their great prosperity unless they 
had been situated in a rich country, capable of 
supporting an immense population, and of provid- 
ing a large surplus for maintaining the Govern- 
ment and a numerous leisured class. There is no 
reason to think that either the soil or the climate 
has changed since the days of Babylonian pros- 
perity. ars, revolutions, and bad government 
are responsible for a great deal of the alteration, 
but the chief cause has been a change in the regime 
of the River Tigris, which once afforded perennial 
irrigation to an enormous area, and made its 
delta ‘‘ blossom like the rose.” It has, of course, 
long been known that this district is full of the 
remains of irrigation canals ; but the cause of their 
decay has only lately been investigated. For- 
tunately, the subject attracted the attention of 
Sir William Willcocks, K.C.M.G., M. Inst. C.E., 
late Director-General of Reservoirs, Egypt, who, 
on March 25, delivered a lecture* on the subject 
before the Khedivial Geographical Society, Cairo. 
There is no one more qualified to deal with irriga- 
tion problems than Sir William Willcocks, » to 
whom is largely due the present prosperity of Egypt. 





* “The Restoration of the Ancient —— Works 
on the Tigris, or the Re-Creation of Chaldea.” Cairo: 
National Printing Press, 
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As he says: ‘‘ Money by itself has done little in 
Egypt ; it has been the intelligent expenditure of 
money during the past twenty years which has made 
Egypt enter on that path of progress and expan- 
sion which has arrested the attention of the world.” 
Certainly under Ismail Pacha there was plenty of 
money in Egypt, and very little either of intelli- 
gence or honesty in its expenditure. It was only 
when the Government obtained the help of men 
trained in the irrigation service of India that a 
change was made, and money became a means to 
benefit the country. : 
Egypt, says Sir William, will always remain 
the queen of irrigated countries ; but next to 
Egypt may certainly be placed the wonderful 
land irrigated in ancient days by the Tigris. 
There was a considerable amount of irrigation 
effected from the Euphrates, but it was the Tigris 
which watered the most valuable part of the dis- 
trict. The Tigris rises in hills which are snow- 
covered in winter, and therefore it is peculiarly 
adapted for irrigation. The greater the heat in 
summer, the greater the demand for irrigation, and 
the more plentiful the discharge of the melted snow. | 
The Tigris rises in the hills to the south and west! 





-them. 


partially removed these weirs to secure the con- 
quest of the country. He adds, that when the 
conquest was completed, he doubtless restored 
On the left’ bank of the Tigris there was 
the Nahrwan system of irrigation canals, and on 
the right the ee system. It is to the former 
that the principal interest attaches, seeing that it 
was by far the larger of the two; and it was the 
disaster which occurred to this system of canals 
which led to the ruin of the country from an in- 
dustrial point of view. The Nahrwén canal had 
two heads, which were distant from one another 
nearly 40 kilometres, the one head serving while 
the other was being cleared from the silt which was 
deposited as soon as the velocity of the water was 
checked. ‘This canal was begun in ancient times, 
and was at its zenith in the great days of the 
Sassanian kings of Persia, and subsequently in the 
days of Harun-el-Rasched. At the junction of the 
two heads of the canal, which was at a distance of 
60 kilometres from the origin of the more northerly 
head, there were massive regulators, known as the 
Kantaret-el-Kasrawai, or the ‘‘ Kaiser’s Bridge,” 
whose remains are yet in existence. In addition, 
both the heads of the canal had stone regulators at 
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of Lake Van, and flowing past the ancient Nineveh, 
traverses the Hamrin hills, and enters the high- 
lying plateau of silicious conglomerates which lies 
at their feet. Through these conglomerates the 
river passes in a trough some 15 to 25 metres deep, 
with a velocity of 2} metres per second. Near the 
site of the ancient Opis, the river leaves the con- 
glomerates and shingles, and enters its delta with a 
reduced velocity of 1 metre per second. It is here 
that the delta commences, the first portion being 
formed of argillaceous marls, which later give place 
to the finer alluvium through which the river flows 
past Bagdad. At a distance of 80 kilometres below 
Bagdad the very fine deposits of the delta, accom- 
panied by salts, find their place, and continue to 
the sea. Bagdad lies at a height of 66 metres above 
sea level, and is distant 800 kilometres from the 
sea as measured on the Tigris, and 550 kilometres 
as the crow flies. 

The town of Opis bears to the delta of the Tigris 
very much the same relation that Cairo bears to 
the delta proper of the Nile. It was near Opis 
that the great barrages were originally built, by 
which the water of the river was diverted into irri- 
gation canals, by which the delta was converted into 
a most flourishing agricultural district. In ancient 
days there were two great systems of irrigation, 
starting from above the final rapids of the Tigris, 
so as to be at an elevation which would secure 
a command of the country below. There were 
massive rubble weirs placed across the Tigris down- 
stream of the canal heads, and Sir William states 
that it is reported that Alexander the Great 





the places where they branched off from the Tigris. 
The Nahrwan canal can still be followed through a 
very considerable portion of its course. Between 
the 60th and 70th kilometre, however, it has been 
cut through by the River Atheim, and has dis- 
appeared. For a length of 2 kilometres between 
the 70th and 80th kilometre, the canal has been cut 
away by the modern Tigris, which now runs in a 
channel nearly 20 kilometres distant from its 
ancient channel. Near the 100th kilometre the 
canal has been filled with deposits brought down by 
the River Dyala, and is cultivated over. From the 
120th to the 150th kilometre the Narhwan canal 
runs parallel to the Dy4la river, and has practically 
disappeared. The ancient canal in this reach was 
constructed so that it might deliver water at a 
higher level at its 150th kilometre than the Dydla 
river could deliver. At the 153rd kilometre of the 
NarhwéAn canal are the remains of the Beldei Dam, 
which turned the waters of the Dydla river finally 
down the Nahrwin; at 162 kilometres are the 
remains of an old regulator. At 160 to 210 kilo- 
metres the Nahrwén canal is studded with ruined 
cities, while minor canals lead off from east to west 
with bewildering frequency. At 200 kilometres 
are the remains of an old regulator. Up to 250 
kilometres irrigation can be restored to the land 
prepared to receive it ; while from 250 to 400 kilo- 
metres the country traversed by the ancient canals 
has become salted, and will need reclamation as 
well as irrigation. 

Returning again to the commencement of the 
Nahrwan; for the first 15 kilometres of its course it 


ran through a trough some 15 metres deep and 
20 metres wide, cut straight down through the hard 
conglomerate. The canal ran through this cut like 
a millrace, and at the 20th kilometre it attained a 
width of 100 metres, and subsequently of 120 metres, 
which it maintained up to 100 kilometres. From 
100 to 150 kilometres the Dydla river carried the 
greater part of the supply, and the Nahrw4n bed was 
reduced to 40 metres ; from 150 kilometres onwards 
its bed was between 100 and 120 metres in width. 
For long reaches, the depth of the canal was from 
5 to 10 metres; the lower head was about 100 
metres wide. The canal must have been capable of 
greatly crippling the Tigris when it was carrying a 
full supply. The widest canal in Egypt is 60 metres, 
and the deepest 10 metres. No Egyptian canal 
can compare with the Nahrwan in magnitude, nor, 
indeed, can any Indian canal. The region depen- 
dent upon this canal was 400 kilometres in length, 
averaging about 30 kilometres in breadth; and if 
we may judge by the ruins and the great works 
remaining, no spot on the globe was probably ever 
more populous and prosperous. The ruin of this 
country came from a change in the course of the 
Tigris. As population increased, and more and 
more land was brought under cultivation, it is 
certain that a continually increasing amount of 
water of the Tigris was diverted into the irrigation 
canals. The river would gradually accommodate 
its bed and its channels to suit the new conditions, 
and would be contracted in cross-section. The 
weirs and obstructions to raise the water level in 
years of insufficient supply still further told against 
the river, until eventually it became — incapable 
of carrying its water when not relieved by the 
canals, 

Dykes along the river banks protected the country 
from occasional inundations, but the chief protec- 
tion existed in the well-maintained canals, which 
carried between them no inconsiderable por- 
tion of the floods. In the unsettled times with 
which, for many generations, these regions were 
cursed, the dykes were swept away. The canals, 
silted up at their heads, were choked with weeds 
lower down their courses, and the rivers found 
themselves quite incapable of carrying the extra 
supplies thrust upon them. ‘‘In Chaldea’s evil 
day, the main system of the Tigris,” says Sir 
William Willcocks, ‘‘ deserted its ancient bed, and 
followed the scoured and degraded bed of the canal, 
whose regulating head had been swept away. The 
river cut out a new channel for itself at right angles 
to its former course. A careful examination of the 
plans and levels,” continues Sir William, ‘‘ can lead 
to no other conclusion. Once the river had changed 
its course, the old bed gradually silted up, the 
river ate away the feeder canal at the site of the 
reguiator, whose ruins to-day are in the bed of the 
river, and again ate away the main Narhwan canal, 
between the 70th and 80th kilometre. The weirs 
which held up the waters of the Tigris, in order to 
feed the canals, were turned, and the mighty canals 
dwindled away into the feeble watercourses of 
to-day.” 

According to Commander Felix Jones, whose 
Memoirs were printed by the Bombay Education 
Society’s press in 1857, the appearance of the 
country denotes that some sudden and over- 
whelming ‘‘mass of water must have prostrated 
everything in its way; while the Tigris, as it 
anciently flowed, seems to have left its channel, 
and to have taken its present course through the 
most flourishing portion of the district, severing in 
its mad career the neck of the great Nahrwan 
artery, and spreading devastation over whole dis- 
tricts. Towns, villages, and canals, men, animals, 
and cultivation must have been engulfed in a 
moment; but the immediate loss was doubtless 
small compared with the misery and gloom that 
followed. The whole region over a space of 400 kilo- 
metres, averaging about 30 kilometres in breadth, 
was dependent on the conduit for water, and con- 
tained a population so dense—if we may judge from 
the ruins of the great works traversing it in its 
whole extent—that no spot on the globe perhaps 
can excel it. Of those who were spared to witness 
the sad effects of the disaster, thousands, perhaps 
millions, had to fly to the banks of the Tigris for 
the immediate preservation of life, as the region at 
once became a desert where before were animation 
and prosperity. The ruin of the Nahrwan is indeed 
the greatest blow the country has received. Its 
severity must have created universal stupor, and 
was doubtless followed by pestilence and famine of 





unmitigated rigour, owing to the marshes which 
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accumulated annually in the absence of the dams, 
on each spring rise of the river.” 

All this has a very important bearing on the con- 
struction of the Bagdad Railway. As matters now 
stand, the railway would have very little local 
traffic. It would be the highway for passengers to 
India, and it would carry a small amount of freight 
of high value ; but it is out of the question that it 
could expect a very heavy train mileage, because 
there would be little to gather, and less to deliver, 
at the intermediate stations, as matters now stand. 
But if such a railway ever be made, it will intro- 
duce an entirely new set of conditions into the 
country. The line would be constructed by 
Western European capital—very probably by Ger- 
man capital—and those who find the money will 
put great pressure upon their Government to insist 
upon a reform in the local administration. If the 
line be under German influence, the Kaiser will see 
that his friend the Sultan no longer leaves the 
country at the mercy of wandering Arab tribes, or 
in the still more formidable clutches of rapacious 
pashas. With good government the country has 
enormous potentialities for the creation of wealth, 
provided means be constructed for carrying water 
on to the fields; the rainfall itself is much too 
small to admit of successful agriculture. Now the 
construction of a railway and irrigation works in 
the country must be considered together. If either 
be laid out independently of the other, immense 
difficulties will follow ; and if the railway be the 
pioneer, it will need very heavy works to alter it, 
to admit of the formation of irrigation and drainage 
channels on the best lines. It is to secure this con- 
current study of the two problems that Sir William 
Willcocks has put forward this paper ; while at the 
same time he has endeavoured to show, as an incen- 
tive to the creation of the railway, that the country 
itself might be made to furnish a very heavy traffic, 
and so not leave the proprietors of the line solely 
dependent upon carrying passengers to and from 
India. Sir William advocates, as a preliminary to 
any further work on the railway, a detail survey by 
brigades of engineers, for the whole district watered 
by the Tigris, with exact gauge readings of that 
river and of the Atheim and Dydla rivers, discharge 
diagrams, analyses of the water of the rivers, con- 
toured maps of the country, soundings of the 1ivers 
and borings of their beds, examinations of the 
building materials available for the regulators and 
escapes, and all the details which accompany a 
well-conceived project. Such works, he estimates, 
would take a couple of years; and he has made a 
rough estimate, based on a long experience of simi- 
lar works, as to what it would cost to renew the 
irrigation channels on the left bank of the Tigris, 
and what reward might be anticipated. The area 
of first-class land, waiting only for water to yield 
at once a handsome return, he estimates at 
1,280,000 acres, and the cost of the works to render 
this land valuable at 8,000,000/. Taking the value 
of the irrigated land at 30/1. an acre, it would then 
have a capital value of 38,000,0001. sterling, and a 
rental value of 3,840,000. One-half of this revenue 
would be required for the maintenance of the 
canals, giving a net return of 2,000,000/. per annum, 
or 25 per cent. on the capital expended. He says 
that Egyptian experience shows that such figures 
are by no means too sanguine. 

This estimate refers only to the high-lying lands 
at the beginning of the Delta of the Tigris; but in 
addition to these there are the swamped, partially 
reclaimed, but generally barren, lands which lie 
between the Euphrates and the Tigris. The con- 
dition of these lands is not due to the change in the 
course of the Tigris, but to neglect in maintaining 
the original system of irrigation. Between Bagdad 
and Babylon there is a tract of 150 kilometres long 
by 50 kilometres wide, lying between the two rivers 
Tigris and Euphrates, an area about half that of 
Lower Egypt. By banking the Euphrates on its 
eastern side, and the Tigris on its western side, the 
area between the two rivers might be taken up, 
provided with canals and drains, and secured against 
drought by Egyptian weirs across the two rivers. 
On an Egyptian basis, the cost would come out at 
about 5/. 10s. per acre. For the million and a half 
acres between the two rivers, Sir William estimates 
for an expenditure of 13,000,000/., and a return of 
22,000, 0001. 

These figures by no means exhaust the possi- 
bilities of the country, but they are sufficient to 
show that, without entering upon the speculative 
business of reclaiming lands which have been salted, 
or have otherwise been rendered unproductive, 








there is a very large field here for the expenditure 
of capital, provided good government can be assured ; 
and that this capital would not only earn a return 
for itself, but would do very much towards pro- 
viding a return for the money spent upon the 
railway. In Egypt the railways and canals are 
designed together, the canals preceding the railways, 
and settling their locations. When railways and 
canals are laid out together, the question of adapt- 
ing the canal for the purposes of navigation does 
not arise, and the difficulties of satisfying both the 
agriculturist and those engaged in transport is non- 
existent. At present the question of the railway is 
in abeyance, due partly to political difficulties and 

rtly to the obstacles to the raising of capital. 
Possibly, before it is again brought before the 


public, this question of carrying on the irrigation | 


works simultaneously with it will have been 
thoroughly considered, and it may then offer a 
more profitable outlook to the capitalist than it did 
when last brought forward. 








THE T.-S.S. “KAISER WILHELM II.”* 
(Continued from page 343.) 
WE continue this week our illustrations of the 











auxiliary gear associated with the main engines, | 


and following the sequence indicated last week—- 


namely, the cycle of the steam—we may deal first | 
with the air-pumps, which, as in the case of the| 


Fig. 84. 
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illustrate on our two-page plate (Figs. 77 to 89) the 
main condensers, the shells of which are rolled 
brass plates, riveted. The diameter of the con- 
denser is 2604 millimetres (8 ft. 6.52 in.), and 
the length between tube-plates is 3450 millimetres 
(11 ft. 3.83 in.). These condenser tubes are solid- 
drawn copper, the outside diameter being 19 milli 
metres (0.75.in.). The water circulates through 
the tubes, which are fitted with ferrules. Each of 
the condensers has a total cooling surface of 1090 
square metres (11,733 square feet). The details 
which we publish of the connection of the tubes to 


the tube-plate, of the staying of the tube-plates, 


and of the manhole and other joints, will be studied 
with considerable interest, and need not here be 
described at length. It will be noted that at the 
tube joints there is cotton packing inserted. 

The main centrifugal pumps are also illustrated 
on the two-page plate, Fig. 90. The dimensions 
are as follow :— 

Diameter of cylinder 
Stroke ... ae sn 
Steam pressure i sak 
Admission pipe, diameter ... 


310 mm. (12.20 in.) 
250 ,, ( 9.84,, ) 
15 atmospheres 
4 mm. ( 1.97 in.) 


Exhaust pipe, diameter... a & = ae 
Impeller, external diameter 1300 ,, (51.18 ,, ) 
internal diameter 500 ,, (19.69 ,, ) 
Suction tube,diameter ... 500 ,, (19.69,, ) 
Delivery pipe so asc OD gg, AND... } 
Revolutions per minute... 150 


One of the interesting features of this centrifugal 





























Tue T.-S.S. ‘*Katser Witnerm II.”—Birce anp Sanitary Pumps. 


Kronprinz Wilhelm, are separate from the main 
engines. These air-pumps, which are of the Weir 
type, have proved very satisfactory in this ship. 
The pump barrels are of gun-metal, the bases and 
the top valve-boxes of cast iron. There is a set 
of duplex pumps for each of the four main engines. 
In each case the steam cylinder is 350 millimetres 
(13.78 in.) in diameter, while the air cylinder 
is 810 millimetres (31.89 in.) in diameter, and 
the stroke is 530 millimetres (20.87 in.). Each 
set is capable of maintaining this vacuum in two 
sets of engines, so that should any of the air- 
pump sets break down, there would be no diffi- 
culty in working the main engines. 





| 


set is the design of the balanced slide-valve for the 
steam cylinder, which is shown in Fig. 90. The 
pump, it will be noted, has the bearings placed 
outside of the casing, and lignum vite has been 
dispensed with in this case. This is in accordance 
with the.recent practice on German ships, as experi- 
ence showed that in the shallow waters of the 
Weser and other rivers, the water drawn for 
condensing purposes was, as a rule, so heavily 
charged with.sand particles that it got into 
the bearings and scored, and finally wore away, 
the lignum vite. The outside bearing system 
has worked very well. The centrifugal pumps 
in the two forward engine-rooms are connected 


There is one condenser for each of the four sets | athwartship, so that each pump may circulate 
of engines, and, in addition, the auxiliary en-| water in either the port or starboard forward 


gines exhaust into an auxiliary condenser. 


* In the article which appeared on page 276 of our issue 
of August 28, it should have been stated that the repair- 
rd, described at the end of that article, was 


| 
| 


Co., of Berlin, | 


We | condenser, while there is similar duplication for 
| the port and starboard after sets ; so that here, as 


in the main pumps, there is little chance of:a break- 
down occurring. The circulating water is discharged 
into a large tank, and is used as hot sea-water in 
the baths distributed throughout the ship. We 
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also show in Fig. 91 a detail of the centrifugal 
pumps for the auxiliary condenser. The cooling 
surface of this condenser is 100 square metres (1076 
square feet), and the steam cylinder of the pumps 
has a diameter of 150 millimetres (5.90 in.) with a 
stroke of 150 millimetres (5.9 in.). Fig. 91 shows 
the centrifugal pump itself, with special reference 
to the lignum vite bearings. 

The condensed water passes from the main con- 
denser to a large hot-well tank in each engine-room, 
the capacity in each case being 3.6 cubic metres 
(127 cubic feet). The hot-well tanks in the for- 
ward and after engine-rooms respectively have a 
connection athwartship. From the hot-well the 
condensed water is pumped through Railton and 
Campbell’s feed-filters, and thence to Weir’s feed- 
heaters, which are placed above the filters. The 
feed-pumps deliver the water from these to the 
boilers. There are two evaporators, one in each 
of the after engine-rooms, made by Messrs. Nie- 
meyer, of Hamburg. 4 

There is thus a set of feed-pumps in each of the 
four engine-rooms in connection with the cycle of 
steam, and there is also in each of the four boiler- 
rooms a smaller set of feed-pumps. One of the 
larger sets of pumps is illustrated by Figs. 92 and 93 
in the two-page plate, and a note of the dimensions 
may be given :— 

Diameter of steam cylinder 


360 mm. (14.17 in.) 

- pumpecylinders 230 ,, ( 9.05,, ) 

Stroke ... pe isi P| arm 

VaIVO CPAVEE o06 oe is 60 , (2.36,, ) 

Diameter of suction pipe... 150 ,, ( 5.90,, ) 

Ss delivery pipe... 140 ,, (5.51,, ) 
Double strokes per minute... 50 


All these pumps are of cast iron, fitted with cast- 
iron liners and buckets, and steel rods. The suc- 
tion and delivery-valve seats and valves are of the 
Weir group type ; the valve seats are of gun-metal, 
and the valves are milled out of cold-rolled man- 
ganese bronze. The steam valve is of the Weir 
standard type. 

In each engine-room again there are two sanitary 
pumps, one harbour pump, one steam fresh-water 
pump, and one pump for the hot sea-water from the 
condensers to the bath-room tanks. There is also 
a very powerful fireman’s sea-pump. Figs. 94 and 
95 illustrate the bilge pumps, which have steam 
cylinders 245 millimetres (9.64 in.) in diameter, 
and water cylinders 275 millimetres (10.82 in.) in 
diameter, the stroke being 350 millimetres(13.78in.). 
One of the interesting features in the design of these 
pumps is the arrangement of the valves, which are 
of india-rubber ; but in the hot-water bath pumps 
which have been fitted on board the ship metallic 
valves are used, instead of the india-rubber, and 
Fig. 96 shows this detail. A comparison of the two 
is interesting. The metallic valve, of course, was 
adopted, as the hot water from the condenser would 
have very quickly destroyed the rubber. The sani- 
tary pumps have steam cylinders 325 millimetres 
(12.79 in.) in diameter, with water cylinders 350 
millimetres (9.84 in.) in diameter, the stroke being 
400 millimetres (15.75 in.). 


(Zo be continued.) 








Our Locomotive Exprorts.—Our locomotive exports 
were pretty well maintained in August, although the 
value of the engines shipped during the month showed a 
small falling-off as compared with August, 1902, the totals 
being 153,0027. and 159,007/. respectively ; the value for 
August, 1901, did not exceed 143,7077. The value of the 
aggregate shipments for the eight months ending August 
31 this year was 1,618,295/., as compared with 1,503,923/. 
in the corresponding period of 1902, and 1,145,247/. in the 
corresponding period of 1901. The increase observable 
in this year’s value is entirely accounted for by the in- 
creased demand which has prevailed upon South African 
account. This is explained by the vigour which has been 
impressed upon South African railway enterprise since 
the close of the Boer war. The following table illustrating 
the value of the locomotives shipped to the three principal 
groups of colonies during the first eight months of 1903, 
1902, and 1901 establishes the important fact that two- 
thirds of the locomotives which we send abroad go to 
British colonies :— 


Colonial Group. 1903. 1902. 1991, 





oe £ & £ 
British South Africa 425,057 292,040 127,507 
British India oe 415,608 523,214 297,522 
Australasia .. 300,838 261,558 233,780 


South America is also a good customer for our locomo- 
tives, the value of the engines shipped to South American 
countries in the first eight months OF this year having been 
155,3641., as compared with 91,7977. and 170,338/. in the 
corresponding periods of 1902 and 1901 respectively. 


GRINDING MACHINES AND 
PROCESSES.—No. XXX.* 


By JosrrH Horner. 


SoME important variations from the standard 
types of grinders previously noticed are illustrated 
in this article. 

Figs. 433 and 434, page 378, show a universal 
grinder of large dimensions, having a height of 
centres of 10,4 in., and a capacity between centres of 
9 ft. 10 in. The machine differs in several respects 
from the usual standard types. The work is driven 
by two stepped cunes on the spindle in lathe-head 
fashion. Provaaen for grinding tapers (up to 30 
degrees) is not effected by swivelling the bed, but by 
setting the tailstock to an angle by sliding it diagon- 
ally on the bed, on a raised slide with V idee the 
screw for effecting this movement being seen at the 
base of the tailstock to the rear. The tailstock spindle 
is of the regular German pattern, with projecting 
screw, similar to the kind fitted to turning Taken 
The machine is designed specially for grinding long 
rods of fair size commercially—piston rods and 
shafts chiefly, for which the dead-centre drive and 
the spring spindle to the poppet are not indispens- 
able, as in work of slender dimensions that has to 
be ground to very fine limits of precision. It is, 
however, a universal machine capable of grinding 
tapers, both long and short. 

The machine is of that type in which the wheel 
traverses past the work. The wheel stand is car- 
ried on the bracket A, which fits on one horizontal, 
and two vertical faces, at a, b, and c respectively. 
The bearing faces a and b are very long, being of 
the length indicated by a in the front view, Fig. 
433, in order to ensure absolute steadiness of move- 
ment when traversing. The knee is rack driven, 
through worm and spur gears, the rack being indi- 
cated at d in both figures. The feed is operated by 
the cones B and rod C. The reversals are effected 
by the clutched bevels e, the clutch rod being 
struck by the adjustable stops ff in the groove in 
the edge of the bed of the machine. D is the 
hand-wheel by which the hand traverse of the 
wheel is effected through spur gears. The hand- 
wheel E operates the cross-feed micrometrically, 
and the square necks g g serve to turn a screw for 
fine lateral adjustments of the wheels when work- 
ing against shoulders. There are two countershafts— 
one for driving the wheels, the other the headstock 
cones and the feed cones. The speed of the latter 
admits of two changes by the pulleys F G ; H and 
J are fast pulleys driven from the main line shaft ; 
K is a loose pulley to I. This machine is by J. E. 
Reinecker, of Chemnitz-Gablenz, and we may note 
that in another size, which takes a length of 16 ft. 
5 in. between centres, the largest cylindrical 
grinder is reached—no other firm making any size 
so large as this. It is also made in another style, 
having two wheel-heads. Each can travel the 
whole Jength of the work, and be used singly or in 
combination, such as one being set for cylindrical 
grinding, the other for tapered ends—a time-saving 
device in piston rods and similar work. 

A double-headed machine for shaft and roller 
grinding is shown in Figs. 435 and 436, by the same 
maker. It is an example of a plain tool designed 
for special work of a massive character. Its ca- 
pacity is equal to pieces 9ft. 10in. long. The 
height of centres is 153 in. The headstock has a 
hollow spindle, the hole measuring 2# in. diameter. 
In‘other respects the machine is built much after 
the lathe model, notably in the design of the fast 
and .loose headstocks, and the bed, with two 
raised Y’s. 

The special feature, however, of the machine is 
the employment of two grinder heads, with wheels 
operating either simultaneously or independently, 
if so desired. When two are in use simultaneously, 
acting in opposition to each other, they should 
produce more accurate results under heavy cutting 


* The dates at which the a articles appeared 
are as follow, No. I. to No. XII. in vol. Ixxiv. (1902) :— 
No. I., July 4; No. IL, July 25; No. III., August 8; 
No. IV., August 22; No. V., September 5; No. VL, —— 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. IX., November 7 ; No. X., November 21; No. XI., 
December 12; No. XII. December 26, 1902, in vol. Ixxiv.; 
and No. XIII., January 16, 1903 ; No. XIV., January 30; 
No. XV., February 20 ; No. XVI., March 6; No. XVII., 
March 20; No. XVIII., April 3; No. XIX., April 17; 
No. XX., May 1; No. XXI., May 15; No. XXIL, 
May 29; No. XXIII, June 12; No. XXIV., June 26, in 
our last volume: No. XXV., July 10; No. XXVI., 
July 24; No. XXVII., August 7; No. XXVIITI., August 
21; and No. XXIX., September 4, 1903, 














than a single wheel would ; each wheel serving as 
a steady to the other, and each cutting on opposite 
sides, should prevent drawing in of the eileen 
to unequal rise in temperature. Besides this advan- 
tage there is the clear gain of double cutting done. . 

The mechanism of the machine is only partly 
indicated in the two views given, but it will suffice 
to render the method of operation sufficiently clear. 
There are two countershafts Aand B. A drives the 
roller C, whence the two emery wheels DD are belted. 
B drives the stepped cones E belted to the cones 
F on the headstock, the feed cones G belted to H 
at the right-hand end of the bed, and the small 
pulley J which drives the pump K. 

The mechanism of the two slides of the wheel- 
heads is not exactly alike. The hinder one has a 
straight-line movement only, the front one has a 
swivel base for the grinding of short tapers. With 
this exception the mechanism is alike in each. 
Both slides can be operated by hand from the front. 
The mechanism, as will be seen by the hand-wheels 
L L, divided round the edges, in combination with 
worm gear, permits of very fine micrometric ad- 
justment for diameter. Spur gears M M on the 
rear of the machine actuate the cross-feed screws 
of the slides. 

The automatic feeds are derived from the stepped 
cone H, the connection of which with the feed-rod 
N and the carriage of the wheel-head can be traced 
out by a comparison of the two views. Spur gears 
connect the cone with the feed rod, including re- 
versal by mitre wheels, details of the action of 
which have been shown in several previous illustra- 
tions. The stop-rod O effects the reversal by 
means of its adjustable dogs, and the lever seen to 
the left. The rotation of the rod N is transmitted 
through the worm gears P to a pinion that engages 
with the rack Q, so sliding the carriage along the 
bed. The hand-wheel R puts in or releases the 
feed. Rapid movement by hand can be performed 
by the cross handle S, on a short shaft that carries 
a pinion engaging with a wheel on the same shaft 
as the rack pinion. The various slides call for no 
observations. Note may be made of the long wings 
which project from each end of the carriage and 

rotect the ways, and also give a long bearing. 
The protective casings to the gears in front may 
also be noted, and also the water tank at T, beneath 
the pump. 

Grinding machines for chilled rolls have largely 
superseded the old roll-turning lathes, in which a 
broad stiff scraping tool, held in a massive rest, 
scraped away slowly and tediously at the highly 
carbonised surface. The saving of time effected 
by the new over the old method is enormous. 

In Figs. 437 and 438, page 379, we have an example 
of a machine designed specially for grinding rolls, 
one of which is indicated in position in dotted out- 
lines. The broad design is that of a plain grinder, 
but differing in nearly all its details from standard 
types of plain grinders. 

The grinding wheel A traverses past the work on 
an ordinary flat bed B, with V edges and take-u 
strip. This extends parallel with the work bed 
as far as the headstock end. On the latter end of 
the bed the headstock D is bolted, and also the 
roll bearings E E, which have capacity for adjust- 
ment both longitudinally and crosswise. The work 
is driven by the three-stepped cones F, placed out- 
side the headstock, the overhanging position being 
chosen as allowing of larger pulleys than could be 
got within the headstock casting. The roll is 
rotated by a double driver G. The traverse feed 
of the emery-wheel carriage is accomplished by the 
three-stepped cone H, and a screw within the 
centre of the bed. Reversals are accomplished 
automatically or by hand—the first from the rod J, 
and dogs a a ; the second from the handle seen just 
beneath the headstock. 

There are two countershafts, b and c¢, driven in- 
dependently of each other by the pairs of fast and 
loose pulleys Land M respectively. Counter-shaft b 
drives the work and the feed cones ; ¢ carries the long 
drum N for the wheel, and the pulley O for the pump 
P. The course of the connections from the latter can 
be traced in the two views. The water is thrown 
off from under the work by a series of plates that 
direct it down into the tank, to be used again. 

To facilitate the insertion and removal of the 
work from the heads E E, the caps can be lifted off 
bodily. To permit of this, the clamping bolts are 
hinged at d d, Fig. 438, so that they can be thrown 
backwards. When the cap is clamped down, the 
holts lie in slots seen in the front view, Fig. 437. 
This machine is one of a series manufactured by 
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Fics. 437 anp 438. Macuine ror Grinpinc Rois ; ConstructeD By Messrs. Mayer AND SCHMIDT, OrFENBACH-ON-MAIn, GemMANY. 











Fic. 439. Macuine ror Grinpine Fiutep Rois ; ConstrucreD BY THE Diamond Macuine Company, Provipgncz, R.I., U.S.A. 


Messrs. Mayer and Schmidt, of Offenbach-on-| bevels. They are otherwise built either on the |The headstock spindle is driven bya fast pulley, 
Main, in five sizes up to 700 mm. in diameter by | universal grinder model, with spindle and dead- | from which the belt is shifted to a loose pulley ad- 
from 500 mm. to 3000 mm. in length. The parti-| centre pulleys, or on the special roll grinder model, | jacent, to stop the machine. A long rod in front 
cular machine illustrated takes sizes up to 300 mm. | with bearings for the necks of the rolls, and also | of the table, furnished with handles, is used by the 
in diameter by 2000 mm. long. | in a combination of the two. |operator to shift the belt. The head and foot- 
In some machines the bearings for supporting| A very special machine for circular grinding is ‘stocks lean over towards the wheel to permit of 
the necks of the rolls being ground are fitted with | shown by the engraving, Fig. 439. It is primarily | grinding small work. The spindle of the footstock 
three gun-metal segment bearings, adjustable to| intended for grinding the rolls used in cotton | is moved by a lever, and has a spring pressure 
necks varying in diameter. | machinery, and is adaptable also for shafting, &c. against the work. Another machine is made 
The shorter sizes of roll grinders by Mayer and| The manufacturers are the Diamond Machine | exactly like this, but on a shorter bed for short 
Schmidt are made in two patterns—that just illus-| Company, of Providence, R.I., U.S.A. As the} rolls and general service. 
trated, and another in which the wheel-stand is| machine is of the type in which the table travels! The particular duty for which the machine in 
carried on a vertical face of the work bed, re-| past the wheel, and as the maximum capacity for | Fig.. 439 is designed is for grinding the fluted rolls 
sembling in this respect the front slide type of | length ground is 7 ft., the very long bed necessary used in spinning machinery. These are made in 
lathe. The roll in each design is carried in bear- is designed to lessen mass, and to avoid flexure. | sections, with square tapered ends fitting into cor- 
ings, so that it runs just as it does when in service. The cambered form is to a certain extent self-sup- | responding holes. As the completed roll runs in 
In the front slide type of machine the traverse porting at the ends, but adjustable standards per- | bearing necks in semicircular bearings, the roll sec- 
reversal of the wheel-head is effected by the dogs mit of adjusting and maintaining it true on an| tions are ground, two or more at once, while sup- 
knocking over two belts from loose pulleys flanking | independent foundation. The large size of the ported in back rests (seen in the photograph) on the 
a central fast pulley, in planing machine style.| emery wheel will be noted, which increases its | bed. These bearing rests correspond in size with 
Some of these machines are built to take rolls as capacity for rapid grinding. It is driven by two | the actual bearings of the rolls. 
short as 200 mm. maximum. belts—one on each side of the wheel—with the! A small machine of special type, by Messrs. Wm. 
Another design provides for motor driving of object of giving ample power. The hand-wheel in | Muir and Co., Limited, of Manchester, is shown in 
the emery wheel. The motor is placed above, and | front imparts the inward feed, which can be regu- | Fig. 440, page 382. It is built toa pattern very unlike 
slightly to the rear of the wheel, and the motor lated to sg5th of an inch. The travel of the table | the standard kinds. The cross-traverse is imparted 
spindle is belted to the wheel spindle direct. is automatic from pulleys behind. The travel can | to the table carriage, which moves to and from the 
The London Emery Works Company have roll | be reversed by one lever, while its motion can be | wheel to a limit of 6 in. The head and tailstocks are 
grinders of the front slide type, the wheel-head tra- | arrested by another lever to the left hand. The | adjustable both vertically and horizontally—verti- 
verse being screw driven, and reversed by clutched | crank handle is used to move the table by hand. | cally with sockets clamped in the split lugs, hori- 
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zontally on a graduated flange. The emery-wheel 
head can be swivelled through an are of 105 deg. 
The table will swivel up to 8 deg. in either direc- 
tion from the centre by a worm and quadrant, seen 
to the right-hand end. It has self-acting driving 
and reversing motions, stops for adjustable travel 
and hand-operated movements. The spindle of the 
fast headstock is bored and coned for holding 
mandrels and cutters and chucks, that of the foot- 
stock has a small hand-wheel for feeding, and a 
lever motion for rapid release of work. ‘The ma- 
chine is of 10-in. centres and admits 30 in. in length. 

A very special type of grinder by Friedrich 
Schmaltz, of Offenbach-on-Main, is illustrated in 
Figs. 441 to 443, page 382, its function being the 
grinding of locomotive and wagon and carriage axles 
on the journal portions while the wheels are in posi- 
tion. The wheels are run to the machine on the rails 
shown in Fig. 442, and then lifted to the centres 
with a central jack A, in’ which position they just 
clear the rails beneath. An overhead crane, there- 
fore, is not required to serve the machine. 

All the motions of the machine, the feeding in 
of the wheels excepted, are derived from the 
fast pulley B. The loose pulley C is smaller 
than B, to permit the belt to run slack upon 
it, a device which is adopted in many counter- 
shafts, but seldom with so great a difference 
in size as that made here. The object is, of 
course, to let the belt run slack when not in the 
act of driving, and so lessen the strain upon it, 
prolonging its life. The belt is thrown from one 
pulley to the other by the weighted striking lever 
D, pulled by cords sliding the bar E and its fork 
along. The countershaft is very short, and is 
carried on two uprights on the headstock, so that 
the machine is self-contained. The brackets carry 
the pulleys B and C, the two-stepped pulley F 
driving the headstock pulley, and H driving the 
pulley J in the base of the machine, whence the 
rotation of the emery wheels is derived, and also 
their traverse feeds, in the following fashion :— 

The pulley J is on the end ofa shaft K which 
has its journals in the base. Two pulleys L M on 
this shaft are belted up to the emery wheels N N. 
As the traverse required is but slight, the pulleys 
are short by comparison with the usual long drunis 
of overheads. On the same shaft K are worm gears 
O, which operate short diagonal shafts P, at the 
other end of which is a nest of clutched bevels, 
which drive the short traverse feed screws R, so 
traversing each wheel-head in the manner seen at 
the left hand of the front view, Fig. 441, and in the 
end view, Fig. 443. These are reversed automatically 
by the dogs aa, seen at the right hand of Fig. 441, 
and in the plan view, Fig. 442. The lever b throws 
the clutch between the bevels to right and left. 
The cross-slide S of the wheel-head is fed inwards 
by the screw spindle c, which has both coarse and 
tine adjustments. The footstock is adjustable to a 
limited amount along the bed, and its movement 
is effected by the hand-wheel T actuating a pinion 
engaging in the rack U. It is clamped by the three 
handles d, d, d. 

Another special type of machine is that for turn- 
ing and grinding tramway and rolling-stock wheels 
on their axles. In a machine made by Rush- 
worth and Co., of Sowerby Bridge, designed for 
both purposes, the grinding apparatus is inter- 
changeable on the slide-rests, of which there are 
two. The axles are carried on their centres, and 
the wheels hang down in gaps in the bed. In 
other respects the machine resembles a common 
lathe with coned head and ordinary loose poppet. 








THE BRITISH ASSOCIATION. 

As announced in our last issue, the British 
Association commenced its annual meeting on 
Wednesday of last week, the 9th inst., at South- 
port, under the presidency of Sir Norman Lockyer, 
K.C.B., F.R.S. Southport appears to be a par- 
ticularly favourable locality for a British Association 
meeting, its turn having come round again with 
unusual promptitude, for it was only in 1883 that 
the last meeting was held there. It is a pleasant 
town, having a remarkably handsome main thorough- 
fare, known as Lord-street. 

The proceedings commenced on the Wednesday 
evening with the address of the President, to which 
we made reference in our last issue. The early days 
of the meeting were marred by a continuation of 
the wet, cold, and windy weather which has been 
largely characteristic of the summer. On Saturday 
and Sunday last, however, there was a change for 





the better, and though the temperature was low, the 
sun shone brightly. There were the usual social 
functions, which form, for many, the most attrac- 


tive part of the meeting, there being two soirées at 


the ‘own Hall, besides various garden parties. On 
Friday, the 11th inst., Dr. R. Munro gave a dis- 
course on ‘‘Man as Artist and Sportsman in the 
Paleolithic Period.” According to the lecturer 
these earlier fathers of the race must have had a 
much better time than we of the present degenerate 
age ; and he contrasted the delight of stalking the 
elephant or the rhinoceros with flint-tipped weapons, 
to the tamer sport of killing defenceless creatures 
with arms of precision. It might be suggested, 
however, that even civilisation has its compensa- 
tions, just as paleolithic sport had ; possibly for the 
rhinoceros. ‘The second discourse was delivered 
by Dr. A Rowe, on the Monday of the meeting, 
and was on ‘‘The Old Chalk Sea and Some of 
its Teachings.” At the General Committee meet- 
ing, held on Friday, the 11th inst., Mr. A. J. 
Balfour was elected President for next year, when 
the meeting will be held in Cambridge. This is the 
second occasion during the last few years that the 
Prime Minister has occupied the presidential chair, 
Mr. Balfour thus following his distinguished uncle, 
for Lord Salisbury, it will be remembered, was 
president during the Oxford meeting of 1894. It 
was also decided to hold the meeting of 1905 in 
South Africa. 
THE ENGINEERING SECTION. 

In accordance with our custom, we commence 
our account of the sections with that devoted to 
engineering, or Section G. As already stated, this 
was presided over by Mr. Charles Hawksley, who 
delivered his address on Thursday morning. 

In his opening remarks, Mr. Hawksley re- 
ferred in a few suitable words to the death of 
Mr. Edward Woods, who presided over Section G 
of the British Association at Plymouth in 1877, and 
paid a feeling tribute to his memory, mentioning, 
among other things, his career as a civil engineer. 
Mr. Hawksley then went on to describe in detail 
the progress which has been made in various 
branches of engineering during late years. Overso 
wide a field it would be quite impossible for any 
man to do more than, so to speak, cast a glance ; 
no minute exploration of any part, no lingering in 
any promising pastures could, under the circum- 
stances, be expected. With the exception of water 
supply, which, of course, naturally claimed the 
largest share of attention from Mr. Hawksley, the 
President’s remarks on other matters were very 
much condensed. 

The range of the address was wide, including 
Technical Education, Engineering Standards, Na- 
tional Physical Laboratory, Intercommunication, 
Road Traftic — Motors, Electric Tramways and 
Light Railways—Railways, Canals, Ships, Aero- 
nautics, Wireless Telegraphy, Sewage Disposal, 
Liverpool Docks, Irrigation, and Water Supply. 
In dealing with the latter subject the author traced 
the water supply of our cities from its source to 
the door of the consumer, after which he referred 
to the rather vexed question of ‘‘ intermittent 
service” versus ‘‘constant supply,” and to the use 
of good taps and fittings inside houses. 

Referring to the chemical and_ bacteriological 
aspect of the water question, Mr. Hawksley said 
that, while fully appreciating the advantages to be 
derived from a most careful examination of water 
supplied to consumers for domestic purposes, he 
could not help thinking that we were sometimes 
unnecessarily alarmed by the results obtained, and 
that, taking a broad view of the subject, and con- 
sidering the healthy condition of towns which have 
for many years been supplied with water. from 
sources now regarded with suspicion, he thought 
that the teachings of chemistry and bacteriology 
were as yet imperfectly understood, and that in the 
future it would be found that some waters, now 
considered of doubtful character, were perfectly 
good and wholesome. 

At the conclusion of the reading of the address 
a vote of thanks to the author was proposed by 
Sir John Thornycroft and carried in due form. 


Kew Brinvee. 

A paper by Mr. C. A. Brereton on the bridge 
recently constructed over the Thames at Kew was 
next read, and was illustrated by lantern slides. 
The author, who, as our readers are aware, took so 
large a part in the design and construction, had 
come from a distance to read this paper, and it is 





to be regretted that he had so small an audience. 
Such an event is, however, always probable with 
the want of orderly pre-arrangement and announce- 
ment which now characterises this Section. It is 
little less than a scandal that a distinguished engi- 
neer should prepare a most interesting paper and 
should be called from Scotland—where, we believe, 
Mr. Brereton was staying—to address an audience 
of less than half a dozen persons, exclusive of the 
sectional officials and the doorkeeper. 

We have so recently described and illustrated 
Kew Bridge that we need not repeat the details 
given by the author, and as there was no discus- 
sion, we may proceed to the next paper, which 
was on 

ILLUSTRATIONS OF GRAPHICAL ANALYSIS, 
the author being Mr. J. Harrison. This paper 
we print in full on page 403 of this issue. It did 
not give rise to any discussion, and the Section 
then adjourned. 


THe MANCHESTER TECHNICAL INSTITUTE. 


On the second day upon which the Section sat, 
Friday, the 11th inst., the proceedings were opened 
by the reading of a paper, accompanied by lantern 
slides, upon ‘‘The Equipment of the Manchester 
Municipal Technical Institute,” the author being 
Mr. J. H. Reynolds, the Principal of the Insti- 
tute. The paper gave a description of the various 
departments, with particulars of the numerous 
appliances in the workshops and _ laboratories. 
We have already described these features at con- 
siderable length in connection with the open- 
ing of the schools.* We also, a few weeks ago, 
illustrated and described the brewery depart- 
mentt which has more recently been completed, 
and which was dealt with by the author in his 
paper. In the course of his remarks Mr. Reynolds 
emphasised the very urgent need of more complete 
and more appropriate secondary education for those 
intending to become students at technical colleges. 
This important subject was taken up by most of 
the speakers during the discussion, as will appear 
from our report. 

The discussion on Mr. Reynolds’s paper was com- 
menced by Professor Unwin. He said the author 
had not exaggerated the complete and elaborate 
nature of the equipment of the Manchester Tech- 
nical Schools. The scale upon which everything 
had been done was really remarkable, and he hoped 
that students sufficiently trained to make adequate 
use of the facilities at their disposal would be forth- 
coming in sufticient numbers. That remark intro- 
duced the great difficulty of insufficient secondary 
education. Throughout it was found that students 
came to colleges not fully prepared to take advan- 
tage of the instruction that was afforded. He 
would ask the author if they had an entrance 
examination at Manchester, for Mr. Reynolds 
appeared to think that none was desirable. The 
speaker could only deal with engineering schools 
of university rank, and in them there was a fairly 
stiff entrance examination. For his own part he 
would like to make a rule that no student should 
enter an engineering college until he had taken a 
science degree. They had not come to that point 
yet, but it was a thing that was desirable. He 
believed that the Institution of Civil Engineers had 
made a regulation that when they allowed a college 
diploma to rank with their own examinations, there 
must have been an entrance examination at the 
college in question. : 

Professor T. Hudson Beare said that the subject 
of importance in the education of engineers did 
not rest so much in the colleges not having ade- 
quate equipment, but rather that they did not get 
students properly furnished with knowledge which 
would enable them to take advantage of the appli- 
ances with which the college was supplied. In 
other words, it was the case of imperfect secondary 
education to which reference had been made. He 
found that in Scotland a larger number of well- 
trained lads were turned out by the schools than 
was the case in England. This had struck him 
when he moved North from London. 

Colonel Crompton said that Professor Perry 
might have found fault with the elaborateness of 
the equipment at the Manchester Schools. He 
believed it was better that students should have 
simpler forms of machines and engines to deal with. 
He would rather have a dozen more ordinary 
engines, which collectively would afford work for a 


* See ENGINEERING, vol. Ixxiv., page 466. 
+ Ibid., page 207 ante, 
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large number of students at one time, than the 
single elaborate form of engine, which even ad- 
vanced engineers found difficult to appreciate. 

Mr. W. Taylor, of Leicester, asked the author 
what had been done in teaching the science of the 
engineering workshop, or how to use tools in the 
workshop. Did they teach only handicraft, or did 
they instruct in the principles of: science which 
underlie all handicraft? As an example of what he 
meant he said that he had heard that experiments 
had been made on the action of cutting tools. The 
teaching of engineering found its chief application 
in the drawing - office, but the workman had 
other conditions to consider than those which 
govern the design of machines. The draughts- 
man considered material from the point of view 
of its not being stressed beyond its elastic 
limit, but the workman, in shaping material, 
had to go beyond the elastic limit, and it was desir- 
able that the light of scientific investigation should 
be turned more fully on the latter problem. For 
instance, in the making of cutting tools the work- 
men, asa rule, knew only what others had done 
before him, following simply on precedent. That, 
however, was not the proper way to proceed. The 
workman should, of his own knowledge, under- 
stand the reason for things being done, and appre- 
ciate the application of the natural laws that 
governed the operations performed. 

Mr. C. Hawksley, the President, said that he 
understood one of the main objects of the school 
was the teaching of handicraft. Such teaching might 
take the place of the old apprenticeship and would 
train up men to a proficiency which they too often 
now failed to attain. He hoped the schools of 
technology which were arising would resuscitate in 
the workman the old-time pride in his handicraft 
which was characteristic of a former age. 

Mr. Reynolds, in replying to the discussion, said 
he did not mean to convey the idea that there 
should be no entrance examination. What he 
suggested was that students not desiring a degree 
might enter the Institute without examination. 
He would, however, repeat that it was very neces- 
sary for the success of technical education that 
students should have adequate training to enable 
them to profit by the college course. At Boston, 
where he had been, he found the examination was 
similar in some respects to that needed by a 
passman at a university. He had no doubt that 
engineers would have a good deal to say in 
criticism of the plant at the school. Those who 
had designed it had endeavoured to profit by 
the example and the mistakes of others, as he 
hoped those who in future had to work in this 
field, would profit by their mistakes. In regard 
to what had been said about the science of the 
workshop, the schools were devised to enable men 
to occupy higher positions. They had only 250 
day-students and 4000 evening students. It was, 
however, his earnest hope that they would do more 
to train men for the higher positions in engineering 
manufacturing industry. It was the sons of em- 
ployers that they would desire to get in the schools, 
so that in future those who would have the manage- 
ment and conduct of affairs would be capable of 
bearing the burden of leadership that would fall on 
their shoulders. That he considered the key to 
our engineering prosperity. He would add that no 
student at the Manchester Schools, whether in the 
day or the night sections, failed to get instruction 
in the scientific principles on which his work was 
founded; that, indeed, was the object of the 


school, 


Resistance oF Roap VEHICLES TO TRACTION. 


Professor H. 8. Hele-Shaw next read a report of 
the Committee appointed to consider the question 
of the resistance of road vehiéles to traction, of 
which Sir John Thornycroft is chairman and Pro- 
fessor Hele-Shaw secretary. In accordance with a 
rule of the Association, of questionable wisdom, 
there was no discussion on the report. We shall, 
however, publish the report later. 


Locomosite Desten. 

A paper was next read by Mr. T. Clarkson, of 
Chelmsford, on “Improvements in Locomobile 
Design.” The author gave a very valuable and 
interesting description of the various inventions he 
had introduced in the steam-driven motor-car which 
he has designed and manufactured. “The paper 
was accompanied by illustrations in the shape of 
wall- ms and examples of parts, without the 





aid of which it would be difficult to make clear the 


many details of mechanism dealt with in the paper. 
We hope shortly either to publish Mr. Clarkson’s 
paper, or else to give a full description of his work 
in this field. Mr. Clarkson maintains that in many 
respects steam has advantages over petrol for car 
propulsion ; and certainly the improvements he has 
introduced go a long way to support the contention. 
In the meantime we give a brief abstract of the 
paper, only touching on such parts as were dealt 
with in the discussion, leaving out descriptions of 
mechanical details. 

The author considered that of the three agents of 
propulsion for motor-cars—viz., petrol, steam, and 
electricity—the internal-combustion engine pre- 
sented the easiest problem to the constructor. It 
was thought by some that only petrol, or electricity, 
could be used with cleanliness; but with liquid fuel 
for steam-raising this was not the case. With 
steam there was reliability and certainty of action, 
and the steam-engine would work longer without 
needing attention to repairs, and required less 
skill in its manipulation. It possessed a. larger 
reserve of power for emergencies, and could dis- 
pense with complicated and expensive change-speed 
gear. Although the boiler was often thought to be 
a source of great difficulty, it was a fact that out of 
the very large uumber of inadequately-constructed 
foreign cars that had been sold, there had not 
occurred an instance of a burst boiler. Liquid 
fuel had done away with smoke, and an efficient 
condenser prevented the appearance of steam. 
In the author’s car both the liquid-fuel burner 
for paraffin, and the condenser, were, he said, pro- 
minent features. He preferred the fire-tube type of 
boiler, and had introduced an ingenious automatic 
device for controlling the feed, so that on an ascend- 
ing gradient the supply of water was checked, 
whilst it was increased when running down hill. 
The mechanism for regulating the size of flame was 
also described and illustrated. Superheated steam 
was used, and the method of distributing oil to 
bearings was described. Metallic packing was 
adopted, and a circular slide-valve with an encire- 
ling yoke, which permitted the valve to rotate, was 
used. A new form of steam-pipe joint, in which 
the ends of the pipe are supported, was illustrated 
and described. Fer moderate speeds up to 25 miles 
an hour, solid tyres, combined with good spring 
suspension, gave practically the same freedom from 
vibration aS pneumatic tyres. The dust question 
was also dealt with, the author advising a closed 
car. In concluding, Mr. Clarkson urged upon 
all interested to discourage the indulgence of high 
speeds, which were unnecessary and prejudicial. 

wenty-five miles an hour need not be exceeded 
for commercial purposes, and he considered that 
this speed would be sufficient for all purposes of 
pleasure ; he lodged a protest against the out- 
cry that the automobile industry is doomed merely 
because the indulgence of very high speeds is dis- 
couraged. The sooner the speed question sett!ed 
down within commonsense limits, the better for 
every one. 

Mr. Hawksley, the President, opened the discus- 
sion on this paper. He was glad to see that the 
author by his work had given new life to our old 
friend the steam-engine. He was in accordance 
with the remarks made at the concluding part of 
the paper in regard to excessive speed. 

Colonel Crompton said he had some time before 
examined the Clarkson car, and was so impressed by 
the excellence of the arrangements that he had 
ordered one to be sent to India for use, asa working 
car, by a large electric-supply company. He had 
inspected this car during its construction, and he 
would like to give prominence to a fact to which 
Mr, Clarkson in his paper had not made reference— 
namely, the extradrdinary ingenuity of the design, 
and the excellence with which the whole construc- 
tion was carried out. It was gratifying to English 
engineers to recognise this feature. He agreed to 
most that the author had said in regard to the use of 
steam-engines for road locomotion. The odour from 
the burner should not be noticeable to any appreci- 
able extent, and would not be if proper means were 
taken to secure complete combustion. In the 
petrol-engine unpleasant smell was caused from the 
exhaust by part of the fuel cooling on the metallic 
surface of the cylinder, and thus not being burned. 

Mr. W. W. Beaumont, speaking on the question 
of dust, said it did not affect those in the car so 
much as those on the high road. Trials were 
about to be made by a committee under Colonel 
Crompton, and the best method of preventing ex- 
cessive dust being raised would be investigated. 


He would say that those responsible for the roads 
should give more attention to making them in a 
ey way, and there would then be less dust. It 

ad been pointed out toa motor-car driver lately 
that a heavy cloud of dust had accompanied the 
progress of hiscar. ‘‘ Yes,” he said; ‘‘ that is the 
worst of roads ; they will make such a lot of dust.” 

Sir John Thornycroft, who rose at the invitation 
of the President, said that so much ingenuity was 
shown in the design of the car that he did not wish 
to be silent. There were many things that were ~ 
very clever, and many that were very nice. He 
would like to refer to these, but would confine him- 
self to calling attention to the ingenious automatic 
control of the water supply. In regard to raising 
dust, there was not only the speed of the car to 
consider, but the closeness of the body to the 
ground. Big tyres raised dust, undoubtedly ; but 
when the car-body was close to the roadway, the 
dust was kept suspended in the air, and carried 
along. He would advocate a higher body to the 
motor-car, and for moderate speeds the centre of 
gravity could be raised without danger. 

Mr. Sennett, speaking on the boiler question, 
remarked that the cost of lubricating the steam of 
the flash type of boiler was enormous. In fact, 
the charge for oil would approach that of fuel. He 
took exception to the forced lubrication which the 
author had described, on account of its complica- 
tion, and he advocated the substitution of grease- 
cups, such as were coming more and more into use. 
With proper material a slight increase of tempera- 
ture would cause the grease to run, it being pressed 
down by a spiral spring. In this way very perfect 
lubrication would be attained by automatic means. 
The author had made reference to the danger of 
dirt being picked up hy splash lubrication. Rotating 
rings for journals, the speaker said, were good. 
They could be made to dip into the surface of the 
oil, and thus would not take up any grit, which 
would lie at the bottom. In order to avoid bad 
smell from the exhaust, he would suggest doing 
away with lubrication of cylinders entirely, as the 
offensive odour sometimes noticed was due largely 
to the partial combustion of the lubricating oils. 
Perkins metal might be used for the cylinders. He 
did not agree with the author in his advocacy of 
double-acting engines, but would prefer the single- 
acting type, for it would be better to have a little 
extra weight and less complication. - In regard to 
what had been said about high speeds of motor 
cars, he noticed that the early automobilists 
preached moderate rates. It was worth noticing, 
however, that a lower speed limit had the effect 
of raising the power of the cars. This was 
brought about by the fact that, if a journey had 
to be made in a given time, the car with a limit © 
of speed could not take the same advantage of a 
down grade that one not so controlled could do. 
Therefore time had to be made up by greater 
speed when ascending hills, That naturally neces- 
sitated a more powerful engine. The steam-car, 
however, with greater flexibility, came out well in 
respect of maintaining an average speed all the 
way in a hilly country. He considered that the 
system that was in vogue in France, of directing 
the exhaust down on to the roadway, should not be 
allowed. 

Mr. George Watson pointed out that the valve 
suggested by the author was like that which had 
been introduced by Church some years ago and had 
proved a failure. He would ask if there were 
means for making it turn. The author had not 
dealt with the question of power transmission by 
chain. It seemed to the speaker that the chain 
must disappear from the motor-car. He was of 
opinion that compensating gear could be put on 
the crankshaft, and so do away with the need of 
chain speed gear. 

Professor T. Hudson Beare, as an old recorder of 
the Section, thought the paper that had just been 
read was one of the most valuable contributed to 
the Section for many years, and it gave engineers 
something solid to work upon. The ingenious 
device for regulating the supply of water in the 
boiler was especially noticeable. He did not think 
that the dust problem was to be solved wholly by 
improved road construction. He had seen a low- 
bodied car running on a clean granite road at great 
_ and carrying along with it a heavy cloud of 

ust. 
Mr. Clarkson, in replying to the discussion, 
thanked the speakers for their kind expressions, 
He thought that makers of motor-cars very often 








did not sufficiently realise what: they owed to ithe 





382 


ENGINEERING. 





(Serr. 18, 1903. 





GRINDING MACHINES. 


(For Description, see Page 377.) 





















































* 


(1964. 4) 
c 














Fics. 441 ro 443. Grinprinc Macuine ror Rartway Axes; Constructed By Mr. FriepRich ScHMALTZ, OFFENBACH-ON-Main, GERMANY. 


public in regard to the work they did, nor did they | 
seem to appreciate the responsibility of supplying 
mechanism upon which life depended. A failure 
of steering gear, or of brakes, might bring about 
serious casualty at any time. He did not approve 
of the suggestion of Mr. Sennett, of substituting 
grease -cups for an oil-supply system, as these 
cups had to be refilled; and as that was dirty 
work, an attendant would be likely to put it off, 
perhaps, until he had the intimation of a hot bear- 
ing. The forced lubrication by oil, which he had 
explained, resulted in every bearing getting its fair 
share of lubricant as long as any remained. He 
had devised a means for finding out at a glance | 
from the driver’s seat whether the lubricating 
system was working properly. There was a short 
pipe leading upwards from the pressure chamber, | 
and by pressing a small knob a drop of oil would | 
come out if the apparatus were working properly. | 
A means had also been provided for blowing steam | 
through, but this had not been found necessary. | 
He had tried Perkins metal some time ago, having | 
made some piston-rings from it. It worked well, | 
with a mirror-like surface, but had the defect of | 
being very brittle, so much so that he would not | 
like to make a cylinder from it. In regard to 
single and double-acting cylinders, it was not so 
much the weight, but the complication of valve 
gears which had to be considered. The driver | 
must be able to start his car from any position, 
and in order to do this he must have four single- 
acting cylinders in place of the two of the double- 
acting type. That would mear. four times the valve 
gear. He did not strive to unduly diminish weight ; 
that was a bad principle. The American makers 
made almost a fetish of lightness. One of them 
had pointed out to him a frame which he said was 
yuaranteed to be only 1001b. He might, the 
speaker said, have truthfully added, ‘ will only 
last 100 hours.” He was aware that « valve similar 
to that described was used by Church years ago, 
and it was also introduced on the London and 
North-Western Railway. It was necessarily a 
large diaineter valve, and as, in the locomotive, 
there was little room for the mechanisia, it was dis- 
carded. No special means were provided on his cat 
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for rotating it, though-at first he thought it might 
be necessary to do s0, and he had devised an 
arrangement worked by an eccentric. He did not 
think for transmission of - power the chain was un- 
mechanical, as had been suggested, but was really 
one of the most mechanical features of the design. 
He had tried to do without chain transmission, like 
many other’ makers, but had not been success- 
ful. The great thing was to make chains big 
enough and strong enough. Not that it was to 
be feared they’ would break, but’ with - work 
they extended and became out of piteh. Now 
they used chains with a breaking load of 34 tons. 
Flexibility was the great virtue of chain drive. 
Some designers would wish to attach the connecting- 
rod direct to the axle; but that would bring the 
road vibration on to a sensitive part of the engine. 
Strains on a rotating shaft were constantly being 
reversed, and he did not think that the live axle 
could advantageously be substituted for chain drive. 
The range of power of the steam-engine would 
enable change-speed gear to be dispensed with. 
Some alteration, however, in the ratio of the power 
might be secured by changing the sprocket-wheel ; 
in such cases, for instance, in which it was desirable 
to take the car from a level country to one of a 
hilly nature. 


PRosLEMs OF STREET TRAFFIC. 


A — by Lieut.-Colonel Crompton, entitled 
“The Problem of Modern Street Traffic,” -was next 
read. The author suggested that in every large 
town a traffic department saould be formed, pos- 
sibly under the head of the police. This trafic 
department should be empowered to make rules for 
the regulation of traffic and for diverting the heavy 
traffic out of main thoroughfares into side streets ; 
and would be the expert authority to deal with all 
traffic, rail, and trade, proposals coming before 
Parliament or the county councils. 
cause of congestion of traffic was its mixed nature 
and the varying speeds at which it was carried. 


| thorough 
The chief | 





Fast traffic ought to proceed in different streets to 
slow traffic. _The proposed traffic department 
would, in the case of London, require increased 
powers being given to the police ; hence the careful 
consideration and sanction of Parliament. This 
would take time. Some of our large towns had 
already obtained in their private Bills considerable 
powers for dealing with street traffic. Nottingham, 
for instance, had already taken up the matter of 
regulating the heavy traffic. In ideal conditions of 
traffic the lines of vehicles would be all parallel 
to the kerb. Under favourable conditions, with 
vehicles of approximately the same speed, the 
streets had an enormously increased capacity. The 
extent of this was shown by a table in which the 
ordinary London omnibus was taken as a typical 
vehicle. The table also showed the number of 
passengers that could be carried by fully loaded 
omnibusses past a given point per hour at various 
speeds and at various intervals between the omni- 
busses. This table had been prepared from the 
following formule :— 


Where V is the speed of the omnibusses in miles 
r hour. 
D the interval between the omnibusses in 
feet. 
S the time interval in seconds. 
N the number of passengers, 


then >. 
N = 137,280 D’ 
and 
es = x .681. 


A very useful regulation would be one dealing 
with stopping vehicles ; and should define, in certain 
Sania the time which vehicles might be 

allowed to stop.. It was suggested that a great 
many goods which were required for the regular 
supply of a neighbourhood might be delivered | 
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between certain hours, and those not the 
ones when traffic was usually most congested. 
Great relief would be-given to traftic by the re- 
moval of stopping -vehicles altogether from the 
streets. Relief couid also -be given to traflic by 
regulations as to returning empty carriages. These, 
in many cases, need not return by the most direct 
and busiest routes. The paper went on to point 
out that one great cause of congestion was due to 
cross traffic carried on the same level. Sir’ John 
Wolfe Barry had suggested bridging our main 
thoroughfares, and carrying cross traffic over or 
under them. ‘The successful widening experiment 
at Hyde Park Corner had shown, however, that if 
considerable widening were carried out at crossings— 
in fact, if something like Regent’s-circus and Oxford- 
circus were introduced at each important crossing-— 
great relief would be given to traffic. The widen- 
ing of both the main street and the cross street 
for a certain distance on each side of the cross- 
ing was probably. the most economical and efficient 
way of increasing the capacity of a street. for any 
given expenditure of money. The author next 
dealt with the speed question. Most of the 
attempts to deal with modern traffic, he said, had 
been unsuccessful in decreasing the time required to 
get from one part of the town toanother. Electric 
tramways, from which much was hoped, practically 
did not exceed the old omnibus speed of seven 
miles an hour. A good deal was to = hoped from 
automobiles, especially electric automobiles. These 
vehicles could be run through traffic at 50 per cent. 

greater speed than horse-drawn vehicles. It was 
to be noticed that speed was desirable, as for a given 
amount of traffic the number of vehicles required 
to carry the traffic was inversely proportional to the 
speed. It was desirable that the mean speed should 
closely approach the.maximum speed. This could 
only be obtained by using very considerable power, 
so as to give a great rate of acceleration. Rapid rate 
of acceleration and great brake power were all- 
important in facilitating traffic. Most.towns had 
their older and more important streets arranged 
radiating from the original centre. This tended to 
extra congestion near the centre of the town, and 
could be relieved by concentric circular roads or 

boulevards, so that traffic crossing a large town 
could enter by one radial road, and then, passing the 
centre by one of these circular roads, take a radial 
road out again. In dealing with the question of foot 
passengers the author said that vedestrians occupied 

the footway or the roadway just as they pleased, 

and had been masters of the situation. They should 

be compelled to keep to the right, and with certain 

exceptions should: only be in the roadway at their 

own risk or peril; the exceptions being that con- 

venient crossing places marked by notices, and 

under the superintendence of a crossing-keeper, 

should be provided. 

The discussion on Colonel Crompton’s paper was 

opened by Mr. Hawksley, who said that one reason 

why the heavy traffic did not keep close to the 





kerb was the curvature of the roadway. He ob- 
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jected to rows of lamp-posts in the middle of the 
street, as in the Euston-road. 

Mr. L. Dunning, the Head Constable of Liver- 

ol, advocated the police in towns having more 
control over traffic. An Act of 1842 gave the Liver- 
pool police the same powers as those of the 
Metropolis, but as a rule it was difficult for local 
authorities to get from Parliament exceptional 
powers. He agreed that the high crown of the 
road was one reason why the heavy wagons objected 
to keep to the side, but there was a great amount 
of obstruction due to loading and unloading. It 
was his experience that the faster traffic made 
people more careful when crossing the roadway, 
and foot passengers kept more on the sidewalks. 
On the other hand, the stopping-places of the trams 
led to people congregating at one spot and rushing 
out into the road when the cars came up, in order to 
secure seats. The Board of Trade had power to regu- 
late the speed of trams, and had lately done so in 
Liverpool without in any way consulting the police, 
who were responsible for the observance of regula- 
tions. The police had no power to confine the 
heavy traffic to any definite route, or to pass at 
particular hours. 

Mr. H. D. Crook thought that, short of the 
enlarging of the strects, little could be done to 
expedite trafic. It would be a great thing to widen 
out the corners of streets, as suggested. 

Mr. Sennett suggested that roadways should be 
constructed with the slope towards the centre 
instead of arched, as at present. In the middle of 
the road there should be a continuous grid, and if 
a system of watering pipes were laid down at the 
kerb, the mud could quickly be washed to the 
centre of the road, where it would flow into a 
conduit under the grid. If there were constructed 
subways under the pavements, the conduit could 
be emptied, by gravity, through drains placed at 
suitable intervals, and could be received into trucks 
running on rails, 

The Section was adjourned until the following 
Monday, there being no sitting on the Saturday. 


SMALL Screw GAUGES. 


On Monday, the 14th September, in the Engineer- 
ing Section, there was a long programme, there 
being one sectional committee report and ten 
papers on the list. 

The sectional committee’s report was on small 
screw gauges, but the report was not read, the re- 
corder stating that additions had been made, and 
that it would be published later. The committee 
did not ask to be re-appointed. 


PotasLe Waters or SoutH-West LANCASHIRE. 

The first paper taken was on the nature and 
quality of some potable waters in South -West 
Lancashire, the author being Dr. J. Campbell 
Brown. The paper gave analyses of certain 
waters of the district, and described living ‘‘ iron 
organisms” which had been obtained from deep 
wells. These were illustrated by lantern-slides. 
The subject was of interest, and we shall publish 
the paper in a future issue. 


Hiecu-Tenston ELectricat Systems. 


In accordance with the custom for the Mondays 
of the meeting, the majority of the papers were 
devoted to electrical matters. A paper was read 
by Mr. W. B. Woodhouse, on ‘‘ Protective Devices 
for High-Tension Electrical Systems.” The object 
of the paper was to discuss various points in con- 
nection with the operation of high-tension poly- 
phase transmission. Underground cables would be 
used, and in sub-stations there would be static- 
transformers, motor- generators, and rotary -con- 
verters. Step-up transformers were needed at the 
generating end above 10,000 volts, which at present 
was the highest limit in this country. Each part 
of the system should be d'sconnected in case 
of a breakdown. In switching on an unloaded 
cable, a wave of pressure passed along the cable, 
and was reflected. In any apparatus with consider- 
able inductance the full pressure existed for the 
moment. An inductive circuit had stored energy, 
which must be dissipated when the circuit was 
broken. This energy might be converted to the 
electrostatic form on opening circuit, the rise of 

ressure being proportioned to the current flowing. 
Denasene resonance was not likely to occur in com- 
mercial systems in this country ; overload devices 
should be fitted to every circuit-breaker. The 
return-current relay was limited to generator 
switches, and those at the sub-station ends of 


feeders. There were two main types of fuses: 
one in which strips of fusible metal were en- 
closed in porcelain or glass tubes ; in the other 
type the fuse was a short wire or wires, held 
in tension by springs over a pot of oil, the arc 
being quenched by the withdrawal of the contacts 
into the oil. In dealing with switches, the author 
said that air- break or flare switches was to be 
avoided. Although a time-lag was advisable on 
circuit-breakers, yet the circuit should be opened 
rapidly when once the operation started. Experi- 
ments seemed to show that an oil-break switch 
did break circuit at the moment of zero current, 
and for this reason such switches were adopted. 
There can be no possibility of an are on one 
phase of a switch passing to another phase. 
Contacts external to the oil were fitted. These 
would not make or break, but were in parallel 
with the oil-break contacts when the switch was 
closed. Overload relays were usually worked by 
series - transformers in each phase, the secondary 
current passing through a solenoid which ac- 
tuated a tripping device; an example of which 
was illustrated by a diagram. Reverse-current 
relays were actuated by a secondary current trans- 
former, having two or more primary windings. 
Under normal conditions the fluxes produced were 
in opposition, but when the power flowed in a re- 
verse direction, a current was generated in the secon- 
dary circuit working a relay. _ To relieve excessive 
ressure rise, series resistances and choking coils had 
een used, but had been discarded. Spark-gaps, 
which remain always connected across the cores of 
each cable, would meet every rise in pressure, but had 
disadvantages. The most sensitive spark-gap con- 
sisted of needle poirits in air, the disruptive voltage 
being almost independent of humidity and dust ; 
but the passage of a small: spark would destroy 
the points. The author hed found the Wurts 
arrester to give fairly good results ; but in order to 
avoid danger through an arc formed in air, the 
author had tried immersing spark-gaps in oil, the 
disruptive strength of some oils being equal to that 
of air ; and it was supposed that the arc was extin- 
guished at the instant of zero of current. He had 
set oil-gaps to discharge at 8000 volts on an 
inductive circuit, and shunted by a pair of needle 
points set to discharge at 10,000 volts, and 
the oil-gaps worked in every case. For switch- 
ing on transformers on induction motors a 
slow resistance might be: used; an example suit- 
able for a three-phase high-tension induction motor 
being shown. The switch had three extra ter- 
minals, connected to water resistances which were 
put in series with the windings of the motor, short- 
circuited, and then cut out. 

The discussion on this paper was opened by 
Professor Ayrton, who suggested that ‘‘return 
power ” would be a better expression than ‘‘ return 
current.” The rise of current was very strik- 
ing when carrying out experiments on fuses. 
He had drawn up a specification, and sent it 
to makers. One condition was, that the fuse 
should not carry more than a given current. 
A number of makers sent fuses, but when they 
were tried many failed in this particular, as they 
would sometimes carry twice or three times the 
current when they blew. It was surprising how 
much current would be carried by fuses when 
breaking. The author had advocated the use of 
needle points in air. The speaker’s experience was 
that needle points might look exactly alike, even 
under the microscope, and the points might be fixed 
the same distance apart, yet considerable difference 
would be observed in the disruptive voltage. He 
thought this might be due to the influence of 
extremely small differences between the needle 
points : so small as not to be seen with the magnify- 
ing glass. He had therefore used two discs, bring- 
ing the edges near to one another ; with this device 
the voltage required to produce a spark would be 
more definite from the blunt edges. In a great 
number of low-voltage switches the fuses became 
damaged, as they would not stand short circuit 
from accumulator current, although some would 
not explode. The author had not referred to one 
type, which had been successful. He referred to 
that in which a wire passed through a powder con- 
tained in a tube; that he considered one of the 
best ways of making a fuse that would not explode. 

Mr. G. Kapp asked why the author should cast 
a slur on the dynamo-maker by confining the direct 
generator current to 10,000 volts. That might be 
the limit with regard to cables so far as practical 





application was concerned, owing to the increased 





cost of insulation with higher voltage ; the extra 
high-pressure was not, however, advisable in many 
cases, as, for instance, in mines; and the author 
might be right in not advising a higher pressure than 
10,000 volts. A curve of fuses had been exhibited, 
and the speaker was glad to see that it was of such 
regular form. He had never seen anything so regular 
before, and thought it would help tramway work. 
For tramways it is necessary to have a fuse, and yet 
extra current was required for going up hill. If, 
however, a fuse would blow at 1} times its work- 
ing load, it would nc. be suitable for the purpose. 
With regard to the question of lag, many firms had 
tried to make fuses that would take some time in 
giving way. Thin cables must have fuses sluggish 
in action, but he was not aware that any sub- 
stantial success had been reached in this field. The 
author had not mentioned the type of fuse with 
emery powder. This could be used up to 10,000 
volts, and would go off without explosion. The 
crux of the subject was the rise of pressure at 
which a fuse wuak give way, and fuses should not 
be put where there was great magnetic inertia. 
Fuses generally broke down on opening circuit, but 
if they were arranged to switch out under oil, there 
would not be the same rise of pressure. He 
thought that was due to the short space of time, 
which did not allow the oil to be heated sufficiently 
to become a conductor. If that were the right 
view, any other means that would lower the tem- 
perature should have the same effect ; and he would 
suggest a large number of copper discs, kept apart 
by springs. In this way the large surface would 
keep the mass comparatively cool. Such a switch 
would open as well as an oil switch, and the capa- 
city for taking up heat would be great. 

Professor Ayrton, rising again, said it appeared 
that oil would prevent damage when the switch 
was open because of the sudden stoppage of cur- 
rent. Could it not be said that the oil switch was 
a device which enabled resistance to be introduced 
gradually. The sudden -acting switch was the 
worst. What was needed was that current should 
die away slowly. The last speaker had com- 
mented on the regularity of the curves.. He was 
not aware that there was any. difficulty in obtaining 
such records; they were frequently observed in his 
laboratory with arranged circuit. He did not 
understand ‘the. difficulfy’of makers in designing 
a fuse which would give way under certain definite 
time conditions, considering the facts that had been 
ascertained in connection with this matter. 

Colonel Crompton said that the breaking of 
circuit in a manner to cause little damage to cables 
was a matter that had been thrust upon him in 
India. At Darjeeling they had tremendous 
thunderstorms, and the lightning was always fol- 
lowed by a rush of current which had to be con- 
trolled. Every known device had more or less 
failed, and the abnormal conditions had to be met 
by the ingenuity of the engineers. He sketched a 
device which had been introduced, consisting of the 
frustra of two hollow cones of different angles, one 
placed within another. A large number of these 
were used, and the are would burn along from one 
to another and go out gradually, owing to the vary- 
ing distances between the walls of the cones due to 
their different angles. That they found the only 
form that would stand, and it would give as good 
results as oil switches. In Calcutta also the light- 
ning discharges were tremendous, and caused the 
most extraordinary disturbances. The only way 
was to disconnect the overhead and underground 
systems. Tank-arresters were no protection. 

Mr. Price had seen arcs extinguished with elec- 
trodes under oil. No spark passed until a critical 
distance was reached, but carbon was deposited ; 
and after atime the arrangement ceased to act. | 

Mr. Woodhouse, in replying to the discussion, 
said that with the system upon which he worked 
they had not been troubled with resonance. Pro- 
fessor Ayrton’s suggestion that ‘‘returned power ” 
should be used was good, and it would be conve- 
nient if those connected with the industry would 
adoptit. In regard to the Professor’s remark about 
a slow-brake switch, it meant that great power 
would have to beabsorbed. The switch gear would, 
therefore, have to be very strong. He was aware, 
however, that switch gear in the past had been too 
light, and he would be glad if anything could be 
done to induce makers to put greater strength into 
it. Professor Perry here interposed, saying that 
the interruption, though gradual, need not neces 
sarily be slow. Referring to Mr. Kapp’s remarks, 
he did not intend to cast any slur on the dynamo- 
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makers by saying they could not go over 10,000 
volts. It was a question of expense, and the 
machines could be made if the purchasers 
cared to pay for them. He was aware that 
the dust fuse had given good results, and he be- 
lieved that the marble dust as used at Willesden 
acted excellently. The lightning arresters de- 
scribed by Colonel Crompton were of equivalent 
conical form, and it was satisfactory to know they 
would act so well. In the oil-gap arrangement of 
immersed spark the rise of. voltage was only momen- 
tary, and he did not think there would be any 
appreciable carbonisation if good oil were used. 


ALumInium ConbDvUcToRs. 


The next paper was on ‘‘ Aluminium as an Elec- 
trical Conductor,” and was by Mr. J. B. C. Ker- 
shaw, F.I.C. The increasing use of aluminium as 
an electrical conductor for bare overhead trans- 
mission lines: led the author, in October, 1899, to 
commence a series of exposure tests at two locali- 
ties in Lancashire. These tests were made in order 
to ascertain the resistance to corrosion offered by 
commercial aluminium rod and wire under the 
conditions obtaining, with exposed bare over- 
head wires. Samples of aluminium rod and wire 
were obtained from, the principal English firms; 
and in order to make the series of observations 
more complete, samples of galvanised iron wire 
and of copper and tinned-copper wire were also 
tried. The methods of observation and the results 
obtained during an exposure period from October, 
1899, to August, 1900, had been described by the 
author in a paper read before the London Institu- 
tion of Electrical Engineers on January 10, 1901. 
The paper before the Section was a record of obser- 
vations made since the date named, and it contains 
the chemical and physical tests of the aluminium 
wires exposed at Waterloo, Lancashire, together 
with the results obtained during two further 
periods of exposure, from August 22, 1900, to 
November 6, 1901, and from November 9, 1901, to 
December 4, 1902. The author then dealt with 
the questions of production and price ; relative 
costs of copper and. aluminium ; installations of 
aluminium for conducting purposes ; and durability 
tests of aluminium and other metals under atmo- 
spheric exposures. He concluded his paper with 
a summary of the results obtained in the exposure 
tests at Waterloo. All the samples of aluminium 
gained in weight during exposure, and all were 
pitted and corroded, especially on the underside, 
where the water drops had collected and dried. 
The rods appeared to have suffered rather less than 
the wires, and it was therefore probable that in the 
course of drawing down aluminium wire there was 
physical change. The author said he did not wish 
to base any unfair conclusions upon the results 
obtained in the exposure tests ; but he might claim 
to have proved that some of the aluminium 
rod and wire which was being manufactured 
and sold in England for electrical purposes in 
the years 1899 and 1901 was not able to stand 
atmospheric exposure on the coast of Lancashire 
without corrosion. It was only a fair deduction 
from these exposure tests to assert that aluminium 
manufacturers had yet to prove the metal a satis- 
factory and durable substitute for copper in bare 
overhead transmission lines, or for electrical work 
which involves exposure to climates near the sea 
coast. Three tables were given by the author. 
The first showed the output and average price of 
aluminium annually for the period 1890-1902 ; the 
second gave details of the exposure tests at Water- 
loo; and the third contained chemical and physical 
tests of the aluminium wires used in the author’s 
experiments. 

The discussion on Mr. Kershaw’s paper was 
opened by Mr. B. Hopkinson, who had used 
aluminium conductors for traction purposes, but 
had been obliged to discard them. A special sec- 
tion was needed, but that difficulty had been over- 
come, as had also the trouble in making joints. 
It was, however, the high coefficient of expansion 
of the alloy (there was 14 per cent. of iron to give 
hardness) that caused the metal to be discarded. 
In the hot weather the wires sagged, and the slack 
had to be taken up... When the weather became 
cold they drew themselves out, so that in the 
course of time they became overstretched. There 
was also the defect that the wires wore away by 
the rubbing of the trolley; but the principal 
difficulty was from varying temperature. It had 
been found that where the original protecting coat- 
ing of the wire remained, there was not much corro- 





sion. The President here asked if any difficulty had 
been found through the accumulation of snow. Mr. 
Hopkinson replied that no trouble had been experi- 
enced from this cause; an electrical conductor for 
power purposes which was .4 in. in diameter was 
avery different thing to a telegraph wire. 

Professor Wilson pointed out that Mr. Kershaw’s 
samples of aluminium were exposed near the sea, 
but he did not think that the results were so bad 
as might be considered. The figures given in the 
tables, which the author had exhibited, showed 
that the wire was as strong after exposure as 
before. The question, however, to be settled was 
whether aluminium was better or worse than other 
materials, and. further experience was needed in 
order to arrive at a conclusion. 

Mr. Kershaw, in replying to the discussion, said 
that the difference in using aluminium wires in 
London and Waterloo was chiefly one of deteriora- 
tion owing to the latter station being on the coast, 
and he considered it would be running a great risk 
to erect aluminium wires anywhere near the sea. 

Professor Ernest: Wilson also read a paper on a 
similar subject, entitled ‘‘ The Electrical Con- 
ductivity of Certain Aluminium Alloys as Affected 
by Exposure to London Atmosphere.” He referred to 
previous communications he had made on this sub- 
ject, in which details were given of tests made with 
alloys of aluminium placed on the roof of King’s 
College, London. The specimens were in the form 
of wire 0.126 in. in diameter, and were placed on 
the roof on June 11, 1901. They were taken down 
and tested on July 23, 1902. It was shown that 
during the first year’s exposure the series of copper- 
aluminium alloy diminished in conductivity to a 
greater extent the larger the percentage of copper. 
By means of a table exhibited on the walls of the 
theatre it was shown that the process had con- 
tinued during subsequent exposure ; but the varia- 
tion during 1902-3, expressed as a percentage of the 
value found in 1902, was smaller than the corre- 
sponding quantity in 1901-2. In a former com- 
munication it was shown that alloys containing 1.29 
to 1.39 per cent. nickel had not diminished in 
conductivity by exposure. On the other hand, 
further exposure showed that the conductivity 
was diminished. A specimen containing 1.8 per 
cent. of manganese had not diminished in con- 
ductivity during 1902-3, whereas it deteriorated 
2.34 per cent. during 1901-2. The manganese 
series changed very little, and one specimen had 
the comparatively high breaking load of 35,300 Ib. 
per square inch. The nickel series also changed 
very little during 1902-3. For exposed light alumi- 
nium alloys the results recorded confirmed con- 
clusions previously arrived at—namely, that copper 
alone should not be used as an alloy in compara- 
tively large quantities. There was practically no 
discussion on this paper. 


PARALLEL WORKING OF ALTERNATORS. 


A long and important paper was next read by 
Mr. B. Hopkinson on ‘‘ The Parallel Working of 
Alternators.” We have not, however, space to 
include it in our present report, and shall reserve 
it for a future issue. 


Erriciency oF Series Morors. 


A paper by Professor Wilson, on ‘‘ A Method for 
Finding the Efficiency of Series Motors,” was also 
on the agenda. It was not read, however, the 
author contenting himself with giving an explana- 
tion of his method by the aid of sketches and 
diagrams. 


ELECTRICAL TRANSPORT. 


A paper on ‘‘ Electrical Propulsion as the General 
Means of Transport,” by Mr. James N. Shoolbred, 
was next read by the author. He said that the ten- 
dency of the last few years had been, in England 
and elsewhere, to introduce electric tractive power 
on tramways, on railways, on road carriages, on 
canals, in automobiles, and in other ways; but 
these various groups had each been acting indepen- 
dently of the others.. Besides the above proposed 
applications for electrical traction, there had sprung 
up in various directions what might be termed 
‘“universal providers of electricity,” under the head 
of electrical power schemes, &c., to acquire a right, 
or even a practical monopoly, over very large areas, 
and to provide a supply of electricity for, within 
certain limits, all purposes, whether for loco- 
motion or for stationary purposes. If the various 
parties could be made to fuse together the 
several portions of their common work, there 





might arise mutual benefit, as well as economy, 
not merely to the operators themselves, but 
also to the community at large. One difticulty 
was the conflicting interests and the jealousy 
amongst the various classes of operators. But 
another danger to the public, more especially, was 
in the monopoly which virtually might thereby be 
afforded to the operators. An attempt has been 
recently made by the Liverpool Corporation, the 
Mersey Docks and Harbour Board, and the South 
Lancashire Electric Tramways to give expression 
to this tendency for co-operation among the various 
workers; and there are indications in Yorkshire 
and elsewhere of similar tendencies coming into 
operation. Although the result, so far, of the 
attempt above referred to had been rather to accen- 
tuate than otherwise the difficulties which beset a 
united undertaking of such a character, yet the 
benefits which would ultimately accrue to the publia 
fully warrant their being discussed. 

There was no discussion on this paper, and the 
meeting was adjourned until the next day, after a 
somewhat protracted sitting. 


(Zo be continued.) . 








ELECTRIC WINCH FOR H.M. YACHT 
‘““VICTORIA AND ALBERT.” 

WE illustrate on page 383 an electric winch re- 
cently made by Messrs. Laurence, Scott, and Co., 
Limited, of the Gothic Works, Norwich, for H.M.Y. 
Victoria and Albert. The motor, it will be seen, is 
completely enclosed. At one end the armature shaft 
carries a brake wheel, the controlling handle for which 
is, as indicated, placed close to the starting switch. 

The armature is built on a hollow quill which fits 
over the armature spindle, and can be readily removed 
from the latter. The spindle, which is of mild steel, 
has a three-threaded worm cut on it, which gears 
with a phosphor-bronze worm-wheel 1 ft. 5} in. 
in diameter, running in an oil bath. Oil is carried 
up by the worm-wheel from this bath, not only to 
the worm, but also to the two bearings on either 
side of it. The thrust is taken by ball - bearings 
made by the Hoffmann Manufacturing Company, 
Limited, of Chelmsford. The worm-wheel shaft drives 
the rope drum through gearing as indicated. When 
lifting 3295 lb. at 76.7 ft. per minute the motor runs 
at 1008 revolutions per minute, the worm-wheel 
speed being then 63 turns per minute. The motor is 
designed for 80 volts, but in the shop-tests made 
current was — at 105 volts, which is the stan- 
dard at the makers’ works. The curve given in Fig. 2 
shows the ratio between the actual useful horse-power 
expended in raising the weight and the electrical 
horse-power supplied. The results attained are, it 
will be seen, remarkably good, since the total losses — 
both mechanical and electrical—have been reduced to 
a little over 30 per cent. when the motor is doing its , 
best work. It is obvious that the worm-gear efficiency 
must be pretty high. 

In connection with this we may call attention to the 
pamphlet, entitled ‘‘ Notes on Electric Motors,” just 
issued by Messrs. Laurence, Scott, and Co. In a very 
short compass it gives a great amount of information 
which will be very valuable to manufacturers who con- 
template using electric motors. In addition to explana- 
tory matter it contains several diagrams which show at 
a glance how the power, torque, efficiency, and speed 
of a motor vary among themselves, and what are the 
most advantageous conditions of working. 








ELECTRIC DERRICK CRANES FOR 
CAISSON-SINKING. 

WE illustrate on page 390 some special plant which 
is being used by the Cleveland Bridge and Engineering 
Company, Limited, of Darlington, for sinking the 
pneumatic caissons which form the foundations for 
the piers for the new high-level bridge between Gates- 
head and Newcastle-on-Tyne, now in course of con- 
struction, and which seems to be astriking example of 
the flexibility and convenience of electric transmission 
of power. 

The work to be done consists, in the first instance, 
of sinking the caissons, the largest of which is about 
125 ft. long by 35 ft. wide, and will weigh, when filled, 
about 10,000 tons, of which 1000 tons is steelwork. 
The plant consists of the three electric derrick cranes, 
each mounted on timber staging and grouped around 
the caisson, as shown in Fig. 1, to serve the three air- 
locks, so that the work may proceed simultaneously 
over the whole area of the caisson. The mechanism of 
the cranes is of the usual type, and is shown ona 
larger scale in Fig. 2; but an interesting feature is 
that the lifting motor of each crane is provided with 
two controllers, one of which is fixed on the crane in 
the usual position, and the other inside the upper air- 
lock, these being so connected that, when the con- 
troller in the air-lock is used, that on the crane is 





automatically cut out, and vice vered. The mode ct 
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working is as follows :—The empty skip and air-lock 
cover having been lifted into place by the crane, the 
attendants on the stage clamp down the cover, and 
admit compressed air into the lock ; and this air brings 
into action a pair of pneumatic wedges, which further 
secures the lock-cover. The man in the lock now 
takes charge of the skip, and uses his controller to 
lower the empty skip into the caisson, and raise a full 
one as soon as it is hooked on. The attendant then 
switches off his controller, and signals to the man 
outside to let out the air from the lock, release the 
cover-clamps, and ‘signal to the crane-driver—whose 
controller is then free—to lift the skip and cover, 
which are slewed and lowered by the crane to discharge 
the contents of the skip, through the hinged bottom 
doors, into a barge in attendance below. The air- 
locks and the appliances just described work most 
satisfactorily. The cranes are of 5 tons power, and 
the radius of the jib is variable between 30 ft. and 
12 ft. The motor for lifting and derricking is of 
27 brake horse-power, and is fitted with Hill’s patent 
magnetic brake. The speeds of lifting are 40 ft. per 
minute for the maximum load, and 80 ft. per minute 
for loads of 2 tons; a separate motor of less power 
is provided for slewing. The crane frames and jibs 
are of pitch pine, and, owing to exigencies of space, 
the sleepers and back ties are much shorter than 
usual. 

When the caisson has been sunk to its proper depth, 
the cranes will be employed for filling in the concrete 
and, eventually, for laying the granite blocks, forming 
the piers which carry the steel superstructure. The 
cranes were designed and built by Messrs. Jesso 
and Appleby Brothers (Leicester and London), Limited, 
in consultation with Mr. F. W. Davis, the engineer 
for the contractors, and Mr. Claude Hill, their con- 
sulting electrical engineer ; the object being that they 
should be com letel adapted for the work now re- 
ferred to, and be calequantiy available for general 
service. 








AUTOMATIC PELTON WHEEL GOVERNOR. 


In our issue of March 27 last we illustrated a form 
of governor for a Pelton wheel which, though work- 
ing on the hollow cone and plug principle, gave, 
nevertheless, a solid jet and a very high efficiency 
at all openings. We now annex illustrations of a 
governor of a somewhat similar character, which 
is at present being applied by Messrs. Watson, 
Laidlaw, and Co., of Glasgow, to the Pelton wheels 
with which their well-known centrifugal machines 
are now commonly driven, but in this case the 
governor action is automatic. The wheel casing with 
the governor in position is shown in Fig. 1, whilst 
Fig. 2 represents a section through this jet nozzle. 

"he rod on core A is extended behind, and enlarged 
in diameter, to form the plunger B, which fits closely 
into a liner within the body * the nozzle. The helical 
spring inside the plunger exerts a constant pressure 
upon it, and tends to thrust the rod forward into the 
water-jet, while at the same time the pressure of the 
water which enters at D tends to push the plunger 
back with greater force. The small holes E in the 
end of the plunger permit a certain quantity of water 
to pass into the chamber behind the plun er; and if 
the valve F, which communicates with the exhaust 
chamber G, be closed, the pressure behind the plunger 
will rise until it equals that in front, leaving the 
spring free to act without opposition. It is therefore 
apparent that the full closing of the valve F has the 
effect of reducing the water-gate to its minimum by 
allowing the spring to act freely ; while the contrary 
effect will result from the full opening of the valve, 
owing to the effect of the water pressure on the 
plunger being greater than the power of the spring. 

Partial opening of the valve F will produce water- 
gates intermediate between the maximum and mini- 
mum, Owing to the tapered form of the rod or core A, 
Full control of the wheel is therefore effected by the 
closing and opening of the valve F being made de- 
pendent upon the higher or lower speed at which the 
wheel runs. This result is attained through the opera- 
tion of the governor, shown in Figs. 3 and 4. The 
weights or pendulums H are attached elastically to 
the disc J, which is fixed to the wheel-spindle and 
revolves with it. They are held together by springs of 
suitable strength, to keep them in position till a speed 
above normal has been reached. Thereupon they fly 
out, engaging on their leather-covered surfaces wit 
the inner rim of the loose pulley K, which they tend 
to pull round with them. The boss of this pulley has, 
however, a chain wound round it, attached to a spring, 
and the friction of the pendulums H has to overcome 
the tension of this spring before they can cause the 
loose pulley to turn. The loose pulley is prevented 
from revolving through more than one revolution by 
the pin L; but at all speeds materially over normal, 
the action of the pendulum will tend to draw the 
pulley over through an are of a circle corresponding 
to the exact amount of the excess speed. It only 
remains to communicate this action to the spindle 
of the valve F in order to make the size of the 
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water-jet dependent upon the speed of the wheel. 
This is done by leading the chain over a wheel on the 
spindle of the valve, as shown in Fig. 2 

The governor is very sensitive, and can be adjusted 
to control the s of the wheel within any required 
degree of variation of speed under great and sudden 
changes of load. It will be seen that this governor 
can be made to govern in two distinct ways. It can 
be so set as to govern the jet by regulating the flow of 
water proportionately to the load, or it can govern by 
» pyre the jet full, and closing it quite shut, so that 
the time during which water plays on the wheel is pro- 
portionate to the load. In either case the total amount 
of water discharged from the nozzle is proportionate to 
the work done. 








TRAIN-LIGHTING ON THE EASTERN 
RAILWAY OF FRANCE. 
ACOORDING to an opinion which very generally pre- 
vails in some French circles, electric ght 
nary steam railway practice constitutes a lighting 
de luxe, and not a satisfactory one at the best; for 
unless it be possible to use a very large amount of 
electric energy, under favourable conditions as regards 
cost, the lamps are necessarily small, and do not emit 
more light than the other methods of train lighting, 
which have, so to speak, become classical. The 
ighting by electricity of the trains on the French 
State ilways is given as a case in point. A 
number of vehicles in the Paris-Havre trains, on 
the Western of France Railway system, are lighted 
by electric lamps which give good results; the lighting 
is supplied under contract by a separate company, 
whose profit in the business we have been whable to 
ascertain. In Germany, oil gas, enriched by acetylene 
gas, has been used on a very large scale ; some engi- 
neers state that this gives complete satisfaction, while 
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Eastern of France Railway Company have tried it, 
but have not found it very sihialachery. The latter 
company, it is true, had fitted a large number of their 
carriages with regenerating gas ere ; and a natural 
course for improvements in the case of this company was 
tomodify the existing regenerating lamps, soas to obtain 
a more complete utilisation of the gas. They have 
succeeded in this way in almost doubling the illumi- 
nating effect of these lamps, the increase in cost being 
practically negligible. : 
For general purposes, incandescent gas-lighting 
has two great advantages—increase in illuminating 
power and decrease in gas consumption; and the 
sibility of applying this system to train-lighting 
ormed a very tempting problem for railway engineers. 
The main difficulty laid with the extreme fragility 
of the mantles ; this had to be overcome before any 
progress could be made in the matter; and the Eastern 
of France Railway Company carried out a series of 
tests with this object, in conjunction with the French 


ing in ordi- | Incandescent Company, who hold the monopoly for 


the Auer patents. They first endeavoured to give the 
incandescent medium a shape that would increase its 
resisting power when compared with the ordinary 
woven mantle; and filaments of different patterns, 
made of the Auer mixture (thorium oxide with 1 od 
cent. of cerium oxide), were experimented upon. The 
ordinary mantle, however, gave the best results. At 
first the usual Pintsch lamps were used, the common 
type of reflector being replaced by an enamelled iron 
one, in order to increase the s available for the 
burner. The latter was of the usual make, with 
crystal chimney carrying an extension formed of a 
metal tube, fitting in a metal plate, in order to 
protect the burner and mantle against all shocks and 
vibrations. An alternative consisted in fitting four 
springs, or a brass spiral, at the lower part of the 
system. The chimney was found later to be quite 


others are quite of a different opinion. The Paris- | useless, as the lamp was completely enclosed, and as 
Lyons-Mediterranean Railway have adopted this it was possible to increase the volume of air required 
method of lighting for part of their system. The | to insure combustion by increasing the delivery pres- 
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sure of the compressed gas. The weight also of|shocks from being transmitted to the mantle, this 
the chimney, as an integral part of the system, | being the main consideration in all attempts at in- 
increased in a marked degree the amplitude of the | candescent lighting. Ordinary oil-gas was used ; the 
vibrations that were set up by shocks, and thereby the | burner consumed 15 litres (.52 cubic foot per hour), 
risks of the mantles breaking. It was also found neces- the light intensity being 14 carcel (14.4 candle-power). 
Sary to decrease the dimensions of the mantle and Ligneug was effected through the tube placed above 
burner, in proportion to the volume of the gas supply. | the reflector, and a blue flame descended slowly 

he lamp evolved from these experiments is illus-|to the mantle without producing any explosion. 
trated in Fig. 1, annexed. It contains a burner for | When cleaning the lamp, the mantle could be re- 
acetylene, with a mantle 50 millimetres (1.96 in.) high | moved on a suitable support and replaced without 
and 15 millimetres (.59 in.) in diameter at the base. A|damage. The mantle, however, did not last any 
Clay suspension device was at first used to prevent the length of time, as it struck against its support and 





wig, Et..- 











broke, arn ge pee ge Clay suspension. Further 
experiments showed that the elastic suspension was 
| precisely the cause of the mantles breaking, for when 
a very elastic support was replaced by a stiffer one, 
there was less action in the support, and the mantles 
lasted longer. Finally, no elasticity was givei .the 
, burner support, and it was screwed direct into the 
jointed swan-neck which holds the Manchester burner 
in the. ordinary oil-gas lamps. The mantles then 
| lasted thirty dayson an average. Means were devised 


| to increase still more the rigidity of the system by 


doing away with the ball-and-socket joint of the 
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Pintsch lamps, and screwing the swan neck, or the 
Bunsen burner, directly on the body of the lamp. It 
was found advisable also to make the lamps to open 
inside the carriages, in order to facilitate the placing 
and removal of the mantles, and the cleaning; the 
lighting being still effected from the carriage roots. It 
was decided further to increase the pressure, as sup- 
plied by the regulators, to 130 millimetres (5.11 in.) 
of water, so as to insure a suitable air draught ; to 
limit the consumption to 14 to 15 litres (.52 cubic foot) 
of rich gas per hour, and to make the illuminating 
effect. at least 1.5 carcel (14.4 candle-power) for each 
mantle. 

The Société Internationale d’Eclairage par le Gaz 
d’Huile designed a type of lamp to meet these condi- 
tions ; it dittered materially, especially in its internal 
arrangements, from the ordinary Pintsch lamps. This 
new lamp is of the regenerating type, and the head 
contains a thin sheet mantle, with an aspiration cone 
over the top part of the chimney to carry the products 
of combustion off more rapidly. The casing or body of 
the lamp proper is fitted at the bottom part with a dia- 
phragm of cast iron, open in the middle to afford a 
passage to the ribbed regenerator and to the air supply 
to the burner. The regenerating reflector, the Bunsen 
injector, which is jointed on the gas-supply pipe, and the 
cut-off tap for isolating the lamp, arescrewed on the 
diaphragm. The mantle support is placed directly 
on the burner without the intermediary of any spring. 
This last type of lamp contained the fittings manu- 
factured by the Société Internationale ; a number of 
the lamps, however, were provided with the burner of 
the Société Frangaise d’Incandescence. In the first 
the ‘‘ Lumen” mantle was supported by a hook, and 
the second contained an Auer mantle, held by three 
hangers, which, it was thought, would protect it 
against breaking. The first mantles used lasted from 
50 to 111 days, corresponding to a travel of 21,000 to 
49,000 kilometres (13,100 to 30,000 miles) ; and even 
then they were removed from the lamps, not because 
the tissue had become damaged, but because they had 
shrunk and their illuminating effect had decreased. 
The lighting was found very satisfactory ; the burner of 
the Société Drange d’Incandescence, however, caused 
the mantle to rise, thus reducing its efficiency, and a 
new burner was designed to lower the lighting focus. 
The experiments had been made with rich gas in first- 
class carriages —under the best conditions, therefore 
—and it was decided to proceed with them, using 
compressed coal-gas, in second and third-class car- 
riages. The lamps were, moreover, entrusted to the 
care of the usual lamp attendants. 

It is now possible to draw definite conclusions from 
the experiments, as regards the resistance and dura- 
tion of the mantles. The make is of but little import- 
ance, and the ‘‘ Lumen” mantles give as good results 
as those of Auer. The mantles last from 49 to 51 days, 
and for distances that have varied, on an average, 
from 25,068 to 31,974 kilometres (16,000 to 19,800 
miles), corresponding to 409 and 475 hours of lighting. 
S.me have lasted for runs of 49,309 kilometres 
(30,700 miles) without breaking, but had to be removed 
owing to a decrease in their illuminative effect ; others 
for 1053 hours, also without breaking. A number of 
mantles tested to their extreme limit broke after a total 
distance of 63,294 kilometres (39,500 miles) ; one, after 
65,636 kilometres (40,700 miles), was worn to such an 
extent that it had to be replaced. In short, 45 per cent. 
of the mantles were removed intact as regards their 
tissue, and had to be replaced only because their effect 
had decreased. 

_ Ina number of oil-gas lamps experimented upon, the 
lighting power became insufficient at the end of 
23,400 kilometres (14,500. miles); others reached 
28,000 and 36,000 kilometres (17,400 and 22,400 miles), 
the number of lighting hours having been 290, 349, 
and 444 respectively. 

It was noticed that when using coal-gas.a deposit of 
red oxide of iron was formed on the colder patts.ofthe 
mantle, due to the large proportion of carbonic oxide 
contained in the gas, and which evidently reacts on 
the iron of the gas-holders. The volatile compound, 
styled carbonyl iron, is no doubt formed, and this 
on burning gives out iron oxide. The deposit was, 
however, found to be very small, and it did not have 
a bad effect on the lighting power of the mantles; the 
case might be different were the gas to be put under a 
higher pressure in the gas-holders. 

Tt is reported that since the Eastern of France 
Railway Company have used rigid suspensions, no 
mantles have broken in serviee; and even in the 
second and third-class carriages, where no special 
alterations have been made for cleaning the lamps, 
the mantles having to be removed for this purpose, 
they last thirty to forty days. 

The final type of lamp and burner is illustrated in 
Figs. 2 to 9, page 387. A fault in the air supply which 

revented the mantle from giving its full effect had to 


be remedied, by increasing the diameter of the air inlets buyers 


in the head of the lamp and in the chimney. The air 


inlet to the burner has been provided inside the globe ; 
reviously it was between the reflector and the 
oseoeh of the lamp casing, where it acted but imper- 


fectly, as it was very liable to get choked up by ashes 
from the engine. A. regulating screw, which can be 
worked from the compartments, enables the regulation 
of the flame to be effected at will. The Société 
Internationale d’Eclairage carried out these improve- 
ments at the request of the Eastern Railway en- 
gineers. The burner has been designed and improved 
by the latter. It is shown in Figs. 7 to 9, page 387. 
The movable nipple of the Bunsen burner is sur- 
rounded by a small head-piece pierced with holes, 
which serves to keep the mantle in the flame should its 
fastenings break, thus insuring a sufficient light until 
a station is reached, where the mantle can be replaced. 
The three vertical hangers above referred to, for hold- 
ing the mantle in the socket, have been abandoned ; 
the head-piece is much more suitable, and is sufficiently 
high to allow of its being manipulated by the men 
without fear of injuring the mantle. The new burner 
gives a very hot flame, and consequently a marked 
incandescence, much brighter than in the first type. 
It requires, it is true, a somewhat higher pres- 
sure of delivery, at least 150 millimetres (5.90 in.) ; 
its power is about two carcels (19.2  candle- 
power) for a consumption per hour of 15 litres (.52 
cubic foot) of rich gas measured at atmospheric pres- 
sure. In order to obtain the same light with coal- 
gas compressed to 10 kilogrammes (143 lb. per square 
inch), the consumption is about 35 litres (1.2 cubic 
foot) per hour, and the delivery pressure lower. With 
this new type of burner, the pressure being 120 milli- 
metres (4.72 in.), and the supply constant at 15 litres 
(.52 cubic foot) per hour, the lighting effect is respec- 
tively 1.85, 1.52, and 1.60 carcel (17.76, 14.59, and 
15.36 candle-power), according as a ‘‘ Lumen,” or a 
bell-shaped or pointed Auer mantle is used. At a 
pressure of 150 millimetres (5.90 in.) the powers are 
respectively 2.14, 1.75, and 1.94 (20.54, 16.80, and 
20.54 candles); and 2.14, 2.02, and 2.18 (20.54, 19.39, 
and 20.94), at a pressure of 200 millimetres (7.87 in.). 
In the Faucon lamps burning rape-seed oil, the con- 
sumption is 17 grammes (262 grains) for a lighting 
effect of .35 carcel (3.36 candle-power). By using rich 
gas, without regeneration, the consumption being 
25 litres (.88 cubic foot) measured at atmospheric 
pressure, the intensity does not exceed .6 carcel (5.76 
candle-power) ; with regeneration, the intensity rises 
to .96 carcel (9.21 candle-power), the consumption re- 
maining the same. With electric lighting bystorage bat- 
teries, as tried by the railway engineers, the consump- 
tion per hour was 36 watts for a lighting effect of 1.25 
carcel (12 candle-power), when using the Vicarino gene- 
rator. These last figures are those for second-class 
carriages ; in the case of first-class carriages the con- 
on was 48 watts per hour, for 1.66 carcel (15.93 
candle-power). The mixture of gas and acetylene in 
the proportion of 1 to 3 did not yield more than 
1.4 carcel (13.44 candle-power), with a consumption of 
25 litres (.88 cubic foot). 

The Eastern of France Railway Company are con- 
sidering the addition of pilot lights to their latest type 
of incandescent lamp, to be worked from inside the 
carriages. This improvement would save gas, and the 
compartment meta not be left in complete darkness 
should a mantle give way completely in the course of 
a journey. 

The railway company state they now give the 
passengers double the light they did heretofore, the 
as consumption having at the same time been reduced 
y 40 per cent. This reduction should more than com- 
pensate for the cost of the mantles. 

Figs. 10 and 11, on page 387, illustrate the supports 
and box for carrying the mantles from the lamp-room 
to the trains. 








NOTES FROM THE NORTH. 

rs Gtascow, Wednesday. 

~ Glasgow Pig-Fron Market.—The pig-iron market dis- 
plered this forenoon continued weakness, prices still 
urtHer. declining. Business was confined to Cleveland, 
which, after being done at 46s. 14d. cash, left off 2d. per 
ton down at 46s. 1d.‘ buyers. The turnover amounted to 
about 4000 tons, in addition to which about 2000 tons 
were done three months at 45s. 114d. per ton. In the 
afternoon the market was rather better, and Cleveland, 
which alone was dealt in, recovered to the previous night’s 
close—46s. 3d. per ton buyers. Only 1500 tons were done 
out and out, but there were several deals in options, and 
the settlement prices were :—Scotch, 51s, 44d. ; Cleveland, 
46s. 14d. ; hematite iron, 55s. per ton. e market was 
dead idle on Friday forenoon, not a single transaction 
being recorded. Cleveland quotations were a copper or 
two better. In the afternoon business was limited to 
1000 tons of Cleveland. The tone, while it was steady, 
was not so good as in the forenoon, the quotations closing 
the same as on Thursday night at 46s. 3d. buyers, 
and Cumberland hematite iron 55s. 44d. cash buyers, and 
the settlement prices were :—5ls. -» 46s. 4$d., and 
55s. 6d. per ton. The market was ri completely idle 
on Monday forenoon, and the prices of Cleveland warrants 
were nominally 2id. lower per ton at 46s. 5 

s. Scotch iron was unch . being quoted at 
51s. 6d. per ton cash sellers. he tone was rather 
better in the afternoon, and while values were inclined 





to harden, the actual = on the forenoon quotation of 
Cleveland iron was only $d. per ton. The turnover did 





not exceed 4000 tons, and the settlement prices were: 
5ls. 44d., 46s. 14d., and 55s. 6d. uesday’s forenoon 
market continued inactive, witha downward tendency in 
the course of prices. There were no cash transactions in 
Cleveland iron warrants, but from 3000 to 4000 tons 
changed hands at 46s. t:n days anda month. Buyers at 
the close were quoted at 45s. 11d., or 2d. under Monday’s 
price. Scotch iron was idle, but there were sellers at 
51s. 6d. per ton cash. Dealings were restricted in the after- 
noon to 2000 tons of Cleveland at odd dates, varying 
from 453. 11d. cash to 46s. one month, while one lot was 
done at 45s. 6d. three months. Scotch warrants were 
unchanged at 51s. 6d. per ton sellers, and there were 
buyers of hematite iron at 55s. 3d. per ton cash. The 
settlement prices were:—5ls. 44d., 45s. 104d., and 
55s. 6d. per ton. A small business was done this forenoon— 
say, 1000 tons. Prices continued on the down grade, and 
Cleveland warrants only realised 45s. 10d. cash. Scotch re- 
mainssteady and nominally at 51s. cash buyers. Again 1000 
tons were done in the afternoon, with prices unchanged, 
and settlement prices at 51s. 3d., 45s. 9d., and 55s. 6d. 
The following are the prices for No. 1 makers’ iron :— 
Clyde, 62s. 6d. ; Gartsherrie and Calder, 63s. ;, Summer- 
lee, 663. 6d. ; Langloan, 70s.; Coltness, 73s. 6d.—all the 
foregoing shipped at Glasgow ; Glengarnock sppes at 
Ardrossan), 62s.; Shotts — at Leith), 66s. 6d.; Car- 
ron (shipped at Grangemouth), 67s. per ton. The continu- 
ous support given to the pig-iron markets by large holders 
for some months back has again been further relaxed, 
with the consequence that prices have lately begun to 
drop and decline, and dealings to become more active. 
At the lower level of prices a little support from the 
same quarter was extended to the markets, and prices 
consequently hardened a copper or two from the lowest 
point touched. The dealings are still confined mostly to 
members of the trade, and reports are duller = tea 
ever, especially from America, where severe breaks in 
prices continue to be the order of the day. In Germany 
the loss of the American market has not yet made itself 
very epee but still indications are not wanting that 
she will shortly prove a competitor in our home markets 
for pig-iron orders. In home trade circles reports are 
very steady, but without any animation. The number 
of blast-furnaces in action in Scotland is 84, against 85 a 
couple of weeks ago, and 85 at the same time a year ago. 
The Cleveland makers are not inclined to reduce their 
prices. 

Scotch Steel Trade.—So far as plates are concerned, 
work continues brisk in the steel trade. Sectional mills, 
however, are not well employed, and great difficulty is 
experienced in getting work to keep them going. Whether 
this condition of things is likely to continue, or is merely 
temporary, it is hard tosay. No doubt the falling-off in 
shipbuilding would first affect this class of work, but 
there are many. structural works coming forward which 
wef possibly make up for the present depression in sbip- 
building. Prices remain just as they were, ship-plates 
being firm at 5/. 17s. 6d. per ton, and angle-bars at 5/. 5s. 
to 5l. 7s. 6d. per ton. 

Sulphate of Ammonia.—This commodity keeps firm in 

rice, and there has been a fairly good business doing. In 

eith the market is very firm, as makers decline to sell 
unless at an advanced price. Makers as a rule ask 
12/. 6s. 3d., and in some instances 12/. 7s. 6d. per ton for 
we delivery, and this rule applies also at Glasgow. 

usiness has been done at 12/, 5s. for March on to Sep- 
tember delivery at Leith. 


West Country Coal Trade.—The West of Scotland coal 
trade shows no change on the week. Splint continues 
plentiful, but is unaltered in price. The better qualities 
of ell are in fair demand, while the poorer sorts meet only 
a slow sale. Steam coal is quiet. Treble and double nuts 
are in good demand, for export, but singles and dross are 
plentiful, and are being pressed for sale. uotations for 
= —s qualities, free on board at Glasgow Har- 

ur, may be given as follows :—Splint, 8s. 9d. to 9s. 3d.; 
main, 83s.; ell, 8s. 9d. to 9s. 6d.; and steam, 9s. to 9s. id. Gas 
coals are steady—from 8s. 6d. to 9s. per ton, free on board, 
being the quotation, according to quality. There is a 
very full supply of bunker coals, and the prices are easier. 
The demand for small coal has fallen off considerably, 
and the top price for best qualities is 7s. per ton, whilst in 
cases where coalowners were hampered for want of wagons 
as low as 6s. has been accepted. 

Glasgow Gas Report.—The report for the biggest gas 
supply in Scotland has just been issued, and the mest 
important item in it is théreduction of the price by 2d. per 
1000 ft. to 2s. 2d.; but it was at that price for four years, 
beginning in 1896-7, and then it was raised 4d. per 1000 ft., 
and a year ago it came down to 2s. 4d. for lighting pur- 
poses, and to 2s. for motive power. Edinburgh and Leith 
gas is shortly to come down to 3s. per 1000 ft., but the 

lasgow gas reduction dates back to the beginning of 
June, when the financial year begins. The prices of resi- 
duals have dealt very ay Se the Gas Commis- 
sioners. By-the-way, 2d. is to be taken off the price for 
motive power, makng it 1s. 10d. per 1000 ft. 

Greenock Corporation Gas.—On the recommendation of 
Mr. Ewing, the manager of the Greenock gas under- 
taking, it has been resolved to reduce the price from 
3s. 2d. to 2s. 9d. per 1000 ft. retrospectively from last May, 
and users of slot meters from 4s. 2d. to 3s. 4d. per 
1000 feet. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Technical Education at Sheffield.—The Technical De- 
partment of the Sheffield University College has been 
opened, and every effort is being made to develop it 
on the most progressive lines. Under the Bessemer 
Memorial and Lord Rosebery’s London County Council 
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scheme, Sheffield will be recognised as a national centre 
for education in the manufacture of steel, and a suitable 
metallurgical laboratory is now in course of erection.’ The 
building will be equipped with the best —— for 
making steel by every process, and one of the most in- 
teresting features in the laboratory will be the latest form 
of crucible gas-furnace. Important additions are also 
being made in the engineering departments, 


Iron and Steel.—During last week very considerable 
purchases of Swedish pig iron have taken place. They 
are believed to be of an entirely speculative character, as 
there is nothing in the state of trade to justify the making 
of them. Consumers here believe that a ‘‘boom” has 
been attempted to run up prices, and they are not respond- 
ing. Some classes of Swedish pig iron are 10s. per ton 
more than they were a month ago, otherwise quotations 
are steady. The local demand for Swedish steels is 
quieter than it was two months ago, and the outlook is 
less encouraging. .The state of the trade in Sweden may 
be gathered from the fact that the bank loans on the 
stocks of iron in hand are 300 per cent. more than the 
were in 1900. Not since 1895 has there been so Bhan 4 
money on loan as there is at the present time. From all 
markets the demand seems to be quiet, and stocks are still 
accumulating. 


The South Yorkshire Coal Trade.— Although the demand 
for all classes of coal is well maintained a good many pits 
are only working short time. The possible output is now 
in excess of ordinary requirements. Leading railway com- 
panies have, of late, been heavy consumers, and have taken 
large deliveries. Gas companies are taking more freely. 
In some markets in the Midlands and the South there is a 
brisk demand for the cheaper sorts of house coal, and 
prices are strengthening. Taking the consumption of 
fuel in manufacturing pursuits generally, there has been 
no improvement. For all sorts of coke there is stilla 
brisk inquiry and prices are firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Y esterday there was a fairly 
large attendance on Pog 2 but a very cheerless tone pre- 
vailed, and buying in all branches was on a small scale. 
Purchasers were very backward, having no confidence in 
the future, and confining their operations to buying small 
lots for early delivery—just sufficient to meet their urgent 
needs. A general opinion — that the close of the 
shipping season will be followed by a good deal of de- 
pression ; but it was pointed out that chiefly owing to the 
continued good shipments, principally to Scotland, the 
production of Cleveland pig was being fully taken up, 
and that, as stocks were practically nil, a little over- 
production for a while need not have a very great de- 
trimental influence on the trade. Both makers and 
merchants offered No. 3 g.m.b. Cleveland pig iron at 
46s. 3d. f.0.b., and No. 4 foundry at 46s. 14d.; but buyers 
hesitated to pay those rates. Grey forge was fixed at 
45s. 3d., and mottled at 44s. 9d. White iron was not to 
be had for early delivery, and it was not quoted. Demand 
for Kast Coast hematite pig was r, and quotations 
were again lowered, notwithstanding that last week 
traders declared that prices had sunk to the lowest level 
possible, if any profit at all had to be left to makers. 
No difficulty was experienced in obtaining Nos. 1, 2, 
and 3 from second hands at 54s. 6d. for early delivery. 
No. 1 was down to 55s., and No. 4 forge was about 52s. 
Spanish ore was again weaker, 50 (oa cent. rubio being 
offered for sale at 15s. 3d. ex-ship Tees. To-day Cleve- 
land iron prices were again lowered Merchants’ quota- 
tions fell to:—No. 1, 47s. 6d.; No 3 g.m.b., 46s.; No. 4 
foundry, 45s. 104d.; grey forge, 45s. 14d.; and mottled, 
44s, 74d. Quotations for hematite were unaltered. 


Manufactured Iron and Steel.--Very discouragin 
accounts are given of most branches of the manufactu 
iron and steel industries. Contracts on hand are being 
well got through, and new orders are scarce. Steel-rail 
makers are, however, actively employed, and they report 
a good inquiry, with the result that quotations show a 
decided upward tendency. It is cheering to some extent, 
when gloomy reports are coming from nearly every 
quarter, to learn that at all events one branch of the 
staple industry is in a pretty sound state. Common iron 
bars are 6/. 7s. 6d. ; best bars, 6/. 12s. 6d. ; iron ship- 
plates, 6/. 10s. ; iron ship-angles, 67. 5s.; steel ship-plates, 
dL. 12s."6d. ; steel ship-angles, 5/. 10s. ; and steel boiler- 
plates, 77. 5s.—all less the customary 24 per cent.’ dis- 
count. Heavy sections of steel rails have stood at 5/. net 
cash at works for some time, but now 5J. 5s. is being 
pre Cast-iron railway chairs are quoted at 3/. 103. net 
at works. 


Coal and Coke.—A steady and increasing demand for 
gas-coal is reported, and the price is from 8s. 6d. to 9s. 
f.0.b., according to quality. Bunker coal is abundant 
and weak in price. Not so much coke is being taken up 
for local consumption as there was a little while ago, and 
quotations are falling. Average blast-furnace qualities 
are not more than 15s. 3d. delivered here. Export coke 
1s quoted at from 16s. 6d. f.o.b. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for large steam coal have shown 
scarcely any change, but only a limited business has been 
passing. The best steam has made 14s. 9d. to 15s. 3d. 
per ton, while secondary qualities have brought 13s. 6d. 
to 14s. 3d. per ton. Household coal for early shipment 
has been in fair demand ; No. 3 Rhondda large has made 
15s. to 15s, 3d. per ton. Foundry coke has been quoted 


at 20s, 6d. to 21s. per ton, and furnace ditto at 17s. 6d. 





to 18s, per ton. As regards iron ore, rubio has. made 
14s. 6d. per ton; Tafna, 15s. to 15s. 6d. per ton; and 
Almeria, 14s. 6d. per ton, freight charges included. 


Devonport Tramways.—Extensions of Devonport tram- 
ways were opened for traffic on Thursday. The new 
lines will be worked by the Devonport and District Tram- 
ways Company. They extend from Albert-road to Tavi- 
stock-road, allowing a direct service from Keyham dock- 

ard gate to Milehouse ; from Keyham North gate, alon 

t. Levan’s-road, to Ford Hill; and from Camel’s Hea 
to St. Budeaux railway station. Other extensions from 
Milehouse to the borough boundary, and from St. 
Budeaux to Saltash Passage, have not yet been inspected 
by the Board of Trade. 


Fuel for Egyptian Railways.—The steamship Cardiff 
has arrived at Newport to load 4000 tons of patent fuel for 
the Egyptian State Railways. The fuel is to be manu- 
factured at the Newport Patent Fuel Company’s works, 
and it is to be subject to inspection by Mr. A. E. Gar- 
wood, C.E. Mr. Garwood’s connection with the British 
Central Africa Company will probably lead to the intro- 
duction of this fuel on the Zambesi and Lake Nyassa line. 
The cmpeny is about to commence the construction of a 
railway from the Zambesi to Blantyre, a distance of 
about 80 miles. 


South Wales Coal and Iron.—The shipments of coal 
from the six principal Welsh ports—Cardiff, Newport, 
Swansea, Port Talbot, Neath, and Llanelly—in August 
were :—foreign, 1,446,884 tons ; coastwise, 332,672 tons ; or 
altogether, 1,779,556 tons. The shipments of iron and 
steel for the month were 3021 tons; of coke, 8999 tons ; 
and of patent fuel, 72,853tons. The aggregate shipments 
of coal from the six ports in the first eight months of this 
year were :—Cardiff, 11,089,057 tons ; Newport, 2,501,672 
tons; Swansea, 1,442,398 tons; Port Talbot, 486,448 
tons; Neath, 198,089 tons; and Llanelly, 185,057 tons ; 
or altogether, 15,802,721 tons. The a ate shipments 
of iron and ‘steel for the eight months were :—Cardiff, 
39,806 tons ; Newport, 18,586 tons ; Swansea, 10,594 tons; 
and Port Talbot, Neath, and Llanelly, nil; or altogether, 
68,985 tons. The shipments of coke for the eight months 
were :—Cardiff, 35,455 tons ; Newport, 7725 tons ; Swan- 
sea, 9075 tons; Port Talbot, 12,508 tons; and Neath and 
Llanelly, nil; or al ther, 64,763 tons. The shipments 
of patent fuel-for the eight months were :—Cardiff, 
235,972: tons; Newport, 25,225 tons; Swansea, 309,522 
tons; Port Talbot, 61,119 tons ; and Neath and Llanelly, 
nil ; or altogether, 631,838 tons. 








MISCELLANEA. 

On October 1 the steam-ferry traffic between Denmark 
and Germany (Gedser-Warnemiinde) will be opened. In 
Sweden voices have been raised in favour of opening a 
steam-ferry connection between Trelleborg and Sassnitz, 
on —— of Rugen, but the plan is hardly likely to be 
realised. 


The coal-handling machinery installed by the C. W. 
Hunt Company, West New Brighton, New York, at the 
Lincoln Wharf power-station of the Boston Elevated 
Railroad Company, is asserted to have recently lowered 
the world’s record for rapid unloading. The coal was 
raised 90 ft. above tide water, and delivered to the storage 
pockets at the rate of 320 tons per hour. 


Telephonic intercourse between Denmark and Ger- 
many has increased so rapid]y that it has already been 
found necessary to extend the system by a new line 
ee ee The Szetholm-Fehmern cable, 
which only came into — with the beginning of the 
present year, has already proved itself inadequate for the 
traffic. It, however, contains a second line, which it has 
been found necessary to bring into use. 


The calendar of the East London Technical College, 
Mile End-road, has just been issued, in anticipation of 
the session 1903-4. The day and evening work in connec- 
tion with the London University has been much deve- 
loped, and considerable additions have been made in the 
laboratories and workshops. A preparatory class has 
been formed for those who desire to enter the higher day 
classes, in which the course is suitable for the science de- 
grees of the London University. The Drapers’ Company 
have recently given further grants towards the equipment 
of the college. The session will commence on Sep- 
tember 21. 


Ina pee read before the Engineers’ Society of Penn- 
sylvania, Mr. G. H. Follows describes in detail the system 
adopted in the drawing-offices of the Westinghouse Elec- 
tric and Manufacturing Company, of Pittsburgh. The 
particular office dealt with turns out some 20,000 draw- 
ings per year. Each draughtsman is provided with a set 
of instructions showing the character of the line to be 
used, and of the alphabets and figures used in notes and 
dimensions. Standard section linings are also provided 
for, and other standards have been arranged for every 
feature of a drawing. One effect has been that tracings 
are all uniform, and one man’s work can only be distin- 
guished from another’s by his initials on it. 


In a special number of the African World, published 
last week, will be found the most complete and best 
illustrated description’ of the Victoria Falls, on the 
Zambesi, yet published. This extraordinary natural 
feature is just now of special interest, in view of the 
proposed establishment there of a huge hydro-electric 
power-station. The amount of power available is many 
times greater than at Niagara, and will, if anything, be 
more easily developed. The river at this point is about 
a mile wide, and suddenly drops into a narrow crevice 
400 ft. deep, extending from bank to bank at right angles 
to the course of the stream. From this crevice it esca 
by a narrow zigzag gorge but a few score yards in width. 





In an interesting paper read before the Brussels Con- 
gress of Hygiene, Dr. G. J. Fowler, Superintendent of 
the Manchester Sewage Works, gives some particulars 
as to the magnitude of the problem to be faced in dealing 
with the sewage of that city. The drainage area is 
11,800 acres, and the population connected to the sewers 
is 564,000, the rateable value for sanitary purposes being 
3,523,0002. There are 1700 miles of sewers within the 
city area, ranging in size. from 14 ft. by 104 ft. egg-shaped 
sewers, down to 9-in. circular pipes. The water opel 
amounts to 29 yay per head per day, of whic 
16 gallons is used for domestic purposes. The number 
of pail-closets is 73,915, and of water-closets 45,686. 
There are about 90,000 street-soughs. The rainfall was 
32.585 in. in 1900, 34.471 in. in 1901, and 28.645 in: ‘in 
1902. Including storm-water, the average daily flow of 
the sewers was 34,071,000 gallons in 1901, and the onnage 
daily dry-weather flow was 25,700,000 gallons. The 
maximum recorded daily flow was 163,624,000 gallons on 
August, 7, 1900, and for two hours on the previous day the 
rate of flow was equivalent to 220,525,000 gallons per 24 
hours. Under normal conditions, trade effluents form about 
10 per cent. of the total sewage received at the works. The 
experiments with contact beds at the works show that 
the loss of capacity always experienced is the combined 
result of a number of causes—viz., the settling together of 
the material, the growth of organisms, impaired drainage, 
insoluble matter entering the bed, and breaking down of 
the material. The settling together of the materials can be 
met by making the bed at the outset slightly deeper than 
actually pe gan The growth of organisms increases the 
efficiency of the bed at the expense of its capacity. If 
the beds are worked without sufficiently long intervals 
of rest, the bacterial jelly which coats the material of the 

d grows ‘so fast that the bed becomes spongy, and the 
water will not drain away, and there is a corresponding 
loss of capacity. A rest of a week or a fortnight is then 
required, which means ‘the capacity will be largely 
restored. Defective drainage, when it occurs, must 
made good. The loss of capacity due to foreign matter 
entering the bed is small if this matter is sand ; but at 
Manchester finely-divided clay and iron compounds are 
carried in with the sewage. These can be largely retained 
on the surface of the bed, by making the upper layer of 
rather finer material than the rest of the a At Man- 
chester there is little evidence of loss of capacity owing 
to a breaking down of the contact material. At present 
about 40 per cent. of the average dry-weather flow of 
Manchester sewage is being treated bacterially. 








Prrsonat.—Mr. Fred. C. Gibbons, M. Inst. E.E., who 
for the last eleven years-has been a joint managing director 
of Messrs. Browett, Lindley, and Co., Limited, Patri- 
croft, Manchester, has resigned his ition with that 
company, and has taken up the English representa- 
tion of Messrs. James Howden and Co., Seotland- 
street, Glasgow, for the sale of their high-speed engines 
and steam turbines. Messrs. Howden’s London office is 
Billiter-buildings, 22, Billiter-street ; their Manchester 
office being at 39 and 40, Arcade Chambers, Deansgate.— 
The British Westinghouse Electric and Manufacturing 
Company, Limited, have opened a new district office in 
Central House, New-street, Birmingham, which is in 
charge of Mr. G. K. Chambers.—Messrs. Royce, Limited, 
announce that they have now completed and started up 
their new works at Trafford Park, Manchester, which are 
being specially devoted to the manufacture in p see of 
dynamos and motors. The works include a foundry in 
addition to machine and fitting shops. 





Our Ratts Asroap.—The exports of rails from the 
United Kingdom in August showed less activity, the 
total shipments for the month declining to 36,370 tons, as 
compared with 59,697 tons in August, 1902, and 36,283 
tons in August, 1901. The aggregate shipments for the 
first eight months‘of this year still showed, however, a 
substantial advance, amounting as they did to 437,146 
tons, as compared with 390,557 tons in the corresponding 
period of 1902, and 303,328 tons in the corresponding 
period of 1901. The chief cause of the improvement ob- 
servable in the external demand for our rails this year 
has been the ——— activity of the South African and 
Canadian demand. This is shown by the following table, 
which illustrates the deliveries of rails to the principal 
groups of colonies to July 31 in each of the last three 
years :— 





| 
1902 «=| «1901, 





Colonial Group. 1903. 
tons tons | tons 
British South Africa | 101,599 28,689 | 29,027 
British India ae -»| 75,888 129, 260 101,470 
Australasia .. | 40,487 39,722 49,397 
Canada s 68,402 45,146 | 28,804 
| 


The expansion of the South African demand is, of course, 
explained by the revival of railway enterprise which has 
resulted from the return of peace, to say nothing of the 
restoration of previously existing lines. The increased 
absorption of British rails in Canada is attributable to the 
general progress of the Dominion, while American indus- 
trials have not been able to fully meet Canadian rail re- 
quirements, in consequence of the pressure of the American 
home demand and occasional labour difficulties. Not- 
withstanding the Lg mag we'd of Argentine railways, the 
Argentine demand for British rails has not been main- 
tained this year, our shipments to Argentina to August 31 
having been 24,860 tons, as compared with 47,855 tons the 
first eight months of 1902, and 48,451 tons in the first 
eight months of 1901. It will also be observed that the 
movement of British rails to British India has. experi- 





enced a sharp contraction this year. 
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We beg toannounce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 


Johnson, at the offices of this journal, Nos. 35 and 36, 
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THE TRADES UNION CONGRESS. 
Tue thirty-sixth Congress of the organised trades 
of the United Kingdom has come and gone, and its 
doings and resolves are matters of history. The 
proceedings were free from those ‘‘ scenes” which 
were so frequent a few years ago, in spite of ‘the 
fact that upon some of the subjects discussed 
there were great and even intense differences of 
opinion. The Mayor of Leicester, in welcoming 
the delegates, reminded them that the town was 
essentially a working or manufacturing town, built 
up entirely by industry. Trade unionism and co- 
operation are strong there, each moulding and 
regulating the energy of the workers. A Labour 
member, Mr. H. -Broadhurst, is the senior Par- 
liamentary representative of the borough, and he 
also addressed words of welcome. It was the 
largest and most representative Congress yet held. 
The floor of the large Temperance Hall was crowded ; 
and in both of the side galleries, and in the end 
gallery, delegates sat and spoke because there was 
no room on the floor of the hall. The Countess of 
Warwick and Lady Dilke were present, and the 
democratic delegates showed their appreciation of 
their presence. Delegates were also present from 
America and Holland, and were accorded a cordial 
welcome. The scene, as viewed from the orchestra, 
was an historical one. 

One of the subjects which created the greatest 
interest, both in Congress and in the country, was 
the fiscal question as propounded by the Colonial 
Secretary. The resolution strongly condemned the 
proposed change in our fiscal policy as most mis- 
chievous and dangerous to the country, and pledged 
the Congress to use every effort to prevent such a 
change being brought about. It is significant that 
the resolution did not confine itself to the food 
question ; it is even more significant that a mild 
amendment, to the effect that there was no objection 
to an inquiry, found no seconder, although pro- 

sed by a respected member of the Congress. 

hen the resolution was put to the vote, only two 
This is all the more 
surprising when it is explained that there were 
many accredited agents at Leicester interviewing the 





304 | delegates in favour of a change in our fiscal policy, 


and when it is remembered that the secretary of 
the London Trades Council had pronounced in 
Rightly 


representative character has, with a unanimity 
which is remarkable, declared itself opposed to the 
proposed change in our fiscal system. And among 
the speakers were men who have been to America 
as delegates, and to Australia, as well as to Ger- 
many, Ficass, and Belgium, and who have seen 
the effects of the Protectionist policy upon the 
workers in those countries. 

Another question of grave political importance 
was that of labour representation. Here the two 
sections—trade unionists and the socialists—-were in 
conflict. The resolution proposed was not explicit, 
it merely indicated its purport by reference. It 
roposed the adoption of the policy of - direct 
bour representation, as set forth in a reso- 
lution of another body, outside the Congress— 
namely, that of the Labour Representation Com- 





mittee,‘ agreed to at the annual conference held 


at. Newcastle, and which has-been strongly con- 
demned by various bodies since that date. it really 
means the creation of what is termed a Labour group, 
consisting of Indépendent, Socialistic, Fabian, and 
other sections, as well as of trade union men speci- 
fically, which men are to act independently of 
political parties. The previous question was 
moved, but lost by 137 to 77. An amendment to 
restrict the policy to men qualified to sit in Con- 
gress was lost by 209 to 53. The resolution was 
carried by 200 to 82; then by card by 506,000 to 
285,000. Some condemned both the resolution and 
the amendment; which, indeed, differed little in - 
principle—that of severe restriction. The Socialists 
rejoice, but the effect of the resolution and of the 
policy will be practically nil, for many of the most 
notable delegates at the Congress will ignore it in 
their political campaigns, if they stand as candidates 
for the next Parliament. Moreover, it will lessen 
the chances of all who fight on the lines indicated. 
They will have to face difficulties in the constituen- 
cies from the very men whom they represented in 
the Congress. 

A third matter of grave importance before the 
Congress was the question of the position of the 
unions under the recent decisions in the House of 
Lords and other courts of law. Upon this subject 
there was not the harmony expected, except upon 
the point that the unions were now wpe An in 
a way not experienced prior to the Taff Vale case. 
But upon the measure, or measures, to be adopted 
to remedy the supposed disabilities, there were 
divergences of opinion. The Congress condemned 
the Trades Dispute Bill of last session. Its defects 
were more than once pointed out in ‘‘ Industrial 
Notes” in these columns, The long resolution pro- 

osed .and carried instructed the Parliamentary 
Committee to draft Bills dealing with the matters 
complained of, but did not specify their nature. 
This was wise. One of the oldest attendants at the 
Congress urged that they should not be in too great 
a hurry as to any measure of relief. He understood 
the danger of hasty proposals. The rank and file 
do not fully appreciate what the decisions really 
mean. -As one of the best-informed delegates said, 
‘*we can really do all-we want to do just as well as 
before the Taff Vale decision.” If power is sought 
to do an illegal thing, Parliament will not listen to 
the appeal ; if it did, he added, the unionists would 
be the sufferers thereby. A rightful sense of even- 
handed justice to employer and employed will find 
a response in Parliament; if trade unionists seek 
power to coerce, they will be refused, and it is right 
that they should be refused any such power. 

A fourth subject, more specifically connected 
with the Congress programme, was the constitution 
of the Royal Commission on Labour, which was 
severely condemned as an ‘‘insult tolabour.” This 
is not surprising. It was stated that some forty 
names were suggested when the Commission was 
proposed, not one of which was selected. Many 
of those suggested were as incompetent for the task 
as any appointed, but the one ground of complaint 
is that not one-was appointed. The Commission is 
practically dead. No accredited labour leader or 
trade union official has consented to give evidence. 
The chief representative of the anti-union cause— 
the Free Labour Association—is the only one 7 
parently who has undertaken to give evidence. His 
evidence may be useful as the expression of one 
side of the subject, but its value is lost if he 
stands alone?’ Never was there a greater mistake 
in the composition of a Royal Commission instituted 
for a specific purpose. 

On the question of amending the Compensation 
for Injuries Act, the discussion was well worthy of 
the Congress. Some of the delegates appeared to 
know more of its working than the Parliamentary 
Committee, or of the barrister who was present as 
its counsel. The speeches pointed to defects in 
working and to injustice in administration ; but 
most of the suggestions were wise and prudent. 

The foregoing were the principal subjects which 
engaged the attention of Congress; all the others 
were, in a sense, subsidiary. e discussions were 
on the whole well conducted. There was self- 
restraint on the part of the speakers, and the chair- 
man kept them well in hand. | Personalities were, 
as a rule, avoided, and, even when indulged in, 
were free from coarseness or offensive innuendo. 
The chairman was usually obeyed, if not with 
alacrity, at least with a good grace. The delegates 
had an eye to the approaching general’ election— 
especially those of them who are candidates, or who 
are seéking to become candidates. Some of the 
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speeches, as in Parliament, were practically ad- 
dressed to the coristituencies. In such cases the 
men are cautious. They need be, for the eyes of 
the constituents are upon them. On the whole, 
the Congress added to its prestige. It met for busi- 
ness, and it did it ina business-like manner. There 
were many ‘‘extra-parliamentary” gatherings— 
meetings of individual trades, general meetings on 
women’s questions, of the Independent Labour 
Party, and of others, so that the delegates were 
well employed, and they all seemed earnest in the 
work they had undertaken, each in his own way, 
and for the objects he had in view. 








NEW DEPARTURES IN THE NAVY. 

WE do not know whether the very severe criticism 
to which the Army has been subjected by the 
War Commission had any influence in bringing 
about the visit to Portsmouth and Osborne on 
Saturday last of a large number of Press representa- 
tives and other influential personages. Whether 
those responsible were swayed in this manner or 
not, Saturday’s trip certainly served to confirm 
the very general opinion that the present Board of 
Admiralty is the best we have had for years, and 
that our naval affairs are managed with a single 
eye to the. maintenance of the efficiency of the 
service. The visit was paid, in the first place, to 
the new Naval Barracks at Portsmouth. These are 
intended to replace the hulks on which the men 
unattached to a ship in commission have hitherto 
been berthed. These hulks occupied valuable room 
in the harbours, and have proved much less healthy 
places of residence than could be desired. In fact, 
whilst on the hulk Lion eight of the boys berthed 
there have died in one year ; at Greenwich, where 
they live on shore, the death-rate has been one in 
three years. In the future it is intended that ships on 
their return from sea shall discharge their crews into 
the new barracks, where the men will go through 
a course of gunnery, torpedo, mechanical, and 
stokehold training ; and, this done, they will be 
drafted into vessels preparing for sea, in such pro- 
portions that they will form 40 per cent. of the 
final full crew. Hitherto the practice has been 
that ships were prepared for sea by a special set of 
men, and when the ship was ready a complete crew 
was drafted into her, not one of whom had, perhaps, 
ever been on board her before. Apparently it is in- 
tended to specialise in the service. Two-fifths of 
a crew will be very highly-trained men, whilst 
the remainder may more or less correspond to the 
labourers in a factory. Machinery is to be intro- 
duced more and more, so as to economise the 
number of trained men needed, and to relieve 
them of the mere muscular labour. At the same 
time it is, of course, most essential that the men 
should be kept in good physical condition. In 
the old days of sailing vessels this was an easy 
matter, but all commanders did not, on the 
supersession of these, at once recognise the 
necessity of replacing the sail exercises by some 
other system of physical training. Men out of 
condition in warm climates get ‘‘ livery,” with the 
result that there is ‘‘back talk” to the petty 
officers. One commander we have heard of— 
perhaps a lineal descendant of the famous lieu- 
tenant in ‘‘ Peter Simple”—recognised that cases 
of this kind were amie pathological, and used to 
make the punishment fit the crime by assuring the 
culprit that he did not mean to treat the matter 
as a service offence, as he saw the trouble arose 
merely from want of condition. He then ordered 
him an additional dose of physical exercises, 
which, whilst not nominally a punishment, was 
in practice a very effective one, and the humour 
of the idea appealed to the crew. Special attention 
is now, therefore, being directed to the necessity 
of keeping the men in condition, and the Navy 
have accordingly adopted the Swedish system of 
training, which is almost un versally recognised 
as far and away the best. It is free from the 
circus trick element, which too often trains only 
one particular set of muscles. 7 

On leaving the Naval Barracks the visitors 
mroceeded to Osborne on the Government tug 
Joleano. They were accompanied by a few 
destroyers, the youthful commanders of which 
did some fancy work in the matter of steering, 
shaving past the paddle-box of the tug at a 
speed of 20 miles per hour. These destroyers form 
the great training ground for our young officers, 
who, placed in command at an early age, learn 
initiative, and are not too severely dealt with in 





the case of mishaps. There is absolutely nothing 
analogous in the Army, where, save in case of 
actual warfare, and, indeed, often then, it has been 
the habit'to keep the young subaltern in leading 
strings, any sign of initiative on the part of a junior 
officer being.the immediate signal for a severe 
snubbing by his superiors. Attempts are, it is true, 
being made to alter this time-honoured condition of 
affairs, and it is to be hoped they will be crowned 
with success. 

During the passage across the Solent a gunboat, 
carrying one of the identical 4.7-in. guns used. in 
the advance on Ladysmith, gave an exhibition of 
target-shooting. Telescopic sights were used and 
the practice made was excellent. Captain Percy 
Scott, who is responsible for the gunnery training 
of the Navy, and who, it will be remembered, de- 
vised the carriages on which the naval guns were 
transferred to Ladysmith, is a strong believer in 
the value of the telescope, and in spite of protests 
at the size and weight, made his detachment take 
with them to Colensoa 6-in. telescope, which proved 
the only glass on the field of campaign of sufficient 
power to be of real use. 

The principal interest of the passage, however, 
attached to the display of submarine boats. The 
latest type of these has an under-water speed of 
between 9 and 10 knots, and is a much modified 
development of the original Holland type. The 
length is about 150 ft. in the case of the new 
boats. This type has a radius of action of 500 miles, 
and the older boats one of about 300 miles. Even 
the latter, however, weigh about 120 tons, and 
cannot therefore be carried on shipboard. The 
maximum size which it will be possible to build 
and manucevre will probably not exceed 250 ft. in 
length. The boats weigh less than their displace- 
ment when submerged, and hence tend to float on 
the surface. They are sunk by means of horizontal 
rudders, which force the hull down as the boat 
is propelled forward by her screws. The motor 
power, when not submerged, is supplied by gaso- 
line, and when below water by a storage battery. 
A submergence in practice evolutions commonly 
lasts three hours. The new type of boat successfully 
weathered an unusually heavy gale off the Lizard 
this summer. The quarters are, however, very 
cramped. Indeed, when below the crew must 
keep fixed stations, or the displacement of the 
centre of gravity might cause the boat to make an 
unintentionally deep plunge. It is suggested that 
the boats should be provided in sets of three, each 
of which would have three days on duty and six 
days off, thus preserving the health of the crew. 
French and English designs are now much alike. The 
former have at length abandoned steam in favour 
of gasoline. Their original designs were long and 
thin, and the British short and fat, but both, 
having varied their plans in opposite directions, 
have now arrived at very similar proportions. The 
success of these craft has rendered impossible the 
blockade of any port. The only safety for an iron- 
clad at rest is behind a close range of fixed mines, 
but these must be well in advance of the ship pro- 
tected, as the useful range of the torpedoes carried 
by the submarines is 2000 yards. When in motion 
battleships and cruisers will form a less easy prey, 
since the speed of the submarines is never high. 
They are, however, exceedingly difficult to detect. 
The periscope tube through which the target is 
reflected down to the steersman below only pro- 
jects some 18 in. above water, and is thus very 
difficult to see. The only means of counter-attack 
at present available is a spar torpedo-boat. The 
idea is that these boats being much faster than 
the submarine, may steam behind it, and lowering 
the torpedo against it, may blow in its upper 
plating. This plan, however, will not be easily 
carried out, as the boats cannot steam fast with 
the spar lowered, and if they stop for the pur- 
pose, the submarine will in the meantime slip 
away. Moreover, the new-type periscopes have 
an all-round vision, so that the spar torpedo-boat 
could not steal up unperceived, and the submarine 
can then lower its periscope, and be thus entirely 
out of sight. High-explosive shells would have to 
be burst extremely close to the submarines to do 
any damage. Navy men hold that the development 
of these boats has, for the present at any rate, ren- 
dered an invasion of these islands absolutely imprac- 
ticable. 

Landing on the Isle of Wight, the party visited 
the new Naval College and its engineering work- 
shops. The latter are of brick, and are fitted up 
with a good selection of machine tools. These are 





all of English make, though in one or two. instances 
there are evidences of trans-Atlantic ideas. Amongst 
the makers represented are Messrs. Shanks, of John- 
stone ; Hulse, and Muir, of Manchester; Archdale, 
of Birmingham; and Buck and Hickman, of White- 
chapel. The wood-turning lathes have been pro- 
vided by Messrs. A. Ransome, of Newark, and the 
band saw by Messrs.- Robinson, of Rochdale. The 
shafting is driven electrically, power being provided 
in part by a De Laval steam-turbine, built by 
Messrs. Greenwood and Batley. The boilers were 
made by Messrs. Cochran and Co., Annan. 

The new college is of especial interest from the 
rapidity with which it-was built. In January last 
even the plans did not exist, whilst the buildings 
themselves were officially opened on August 4, and 
the first batch of cadets under the new scheme enter 
into residence this week. The dormitories, class- 
rooms, Officers’ quarters, and men’s quarters are all 
built of one of the now popular asbestos fireproof 
products. The sheets are nailed to wooden stud- 
ding, and the interspace filled in with asbestos 
wool. The roofs are of similar material, and 
we should imagine the pavilions will prove both 
warm in winter and cool in summer. The cadets 
enter at the age of 124 to 13, on nominations 
based on an examination. There has been 
a certain degree of misunderstanding in some 
organs of the Press as to the ideal underlying this 
examination, which, in short, is designed rather as 
a test of character than of attainments. It is held 
vivd voce, and unusual questions are asked, with a 
view really to finding out how the lad behaves in 
somewhat unexpected conditions. Each of the 
three examiners prepares an independent report on 
each of the candidates, and we understand that in 
the last examination these reports coincided with 
each other to a remarkable degree. Given, as we 
have, men of character and standing to conduct this 
examination, it will, we think, be generally felt to 
be a more satisfactory plan of selecting youths fitted 
to make good naval officers than any system of 
written examination, in which the test is often more 
one as to the efficiency of a youth’s coach rather than 
of his true character and abilities. After spending 
two years at Osborne, the lads will then proceed to 
Devonport for a couple of years more before finally 
going to sea. This separation of the elder and 
younger cadets should tend to the prevention of 
any serious bullying. 








SINGLE-PHASE MOTORS FOR 
ELECTRIC RAILWAYS. 

Last year very great interest was excited by the 
announcement that the Westinghouse Electric and 
Manufacturing Company had taken a contract to 
equip the Baltimore, Washington, and Annapolis 
Railway, which extends from Washington, D.C., 
for a distance of 31 miles to Baltimore, with a 
branch from Annapolis Junction to Annapolis 
(15 miles), with an alternate-current system of 
electric traction. It was stated that the motors 
were to be of the direct-current type, only slightly 
modified from the usual construction, and the cur- 
rent was to be of higher voltage than is ordinarily 
used on electric railways. -The great advantages 
of being able to have a single-phase alternating 
current in the trolley line at a pressure of 1000 
volts or more—and thus to avoid the expense and 
inconvenience, on the one hand, of rotary con- 
verters in the sub-stations, and, on the other hand, of 
three-phase motors on the trains—are soevident that 
all electrical engineers had their interest greatly 
excited in the matter. Unfortunately, Mr. B. G. 
Lamme, the engineer of the Westinghouse Com- 
pany, did not explain at the time wherein were 
the differences by which he was enabled to make 
a direct-current motor work satisfactorily with 
alternate current. Of course, everyone knew 
that an ordinary series motor with laminated 
fields could be driven with alternate current ; but 
it was also known that the sparking of the com- 
mutator was so great as to render the proceeding 
commercially impossible. Still, the fact that an 
important company, like the Westinghouse, had 
undertaken such a contract, and that Mr. Lamme 
had publicly announced that he was. able to 
carry it out, were evidence that sufficient experi- 
ence had been gained in the laboratory to justify 
the experiment. 

In the last issue which has reached us of 
the Street Railway Journal of America there 
is an article professing to give the most recent 
information on this matter. It is stated that 
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alternating current will be supplied to the car at 
a frequency of 16% cycles per second, the over- 
head trolley wire being fed from transformer sub- 
stations at 1000 volts. A diagram is given showing 
the connections and the method of regulation, but 
when we turn to the description of the motor, the 
explanation of its construction is provokingly 
vague. Weare told that ‘‘the fundamental difti- 
culty in the operation of the commutator type of 
motor on single-phase alternating current lines is 
the sparking at the brushes. This difficulty has 
been overcome in the present instance by so con- 
structing the motor that the secondary or short- 
circuit current in the armature coil is small, 
and the commutating conditions so nearly perfect 
that the combined working and secondary cur- 
rents can be commutated without sparking; this 
condition being obtained, the motor operates like a 
direct-current machine, and gives no trouble at the 
commutator.” This description points to the fact 
that there have been no radical alterations in the 
design of the motor, and that the changes have 
been entirely in the direction of very short coils and 
low magnetic induction. 

Since the time that any serious attempt was 
made to use series-wound motors with alternate 
currents, there has been the greatest improve- 
ment in the matter of commutation; and it is 
possible that many of the difficulties which one 
naturally attributes to alternate-current work- 
ing belong to a period which has passed, and 
that the modern machine really does not require 
so much modification to adapt it for alternate 
currents as one is at first apt to assume. We 
learn that there has been an extended series 
of tests made with the new motors at the 
Westinghouse shops at East Pittsburgh, both in 
the testing-room and under a car, and that the 
efficiency curve is practically a straight line from 
60 up to 120 horse-power, varying from 88 per cent. 
to 89 per cent. The power factor is about 86 per 
cent., while the torque runs up very nearly in a 
straight line from 250 Ib., at 1 ft. radius, at 58 
horse-power, to 1280 lb., at the same radius, at 
122 horse-power. There will be four motors of 100 
horse-power on each car, the full rated voltage 
of each motor being approximately 200 volts. 
These will be arranged in two pairs, each con- 
sisting of two armatures in series and two 
fields in series, the two pairs being permanently 
connected in parallel. Voltage control will be used, 
and there will be no necessity for series parallel 
operation. Further, there will be very little energy 
wasted in rheostats, for by means of an auto-trans- 
former, a second circuit, having approximately 300 
volts, can be made either to add to or subtract 
from the main transformer voltage, thus raising or 
lowering the voltage supply to the motors. In 
this way the regulator will be relatively small, as 
it deals only with the variable element of the 
voltage, and the maximum voltage in the secondary 
winding is but half of the total variation required. 
A generating station for the line is now under con- 
struction, and it is to be expected that within a 
moderate period this most interesting installation 
will be put in operation. 








THE CHINA CLAY SITUATION. 

Tue news that an American syndicate has ap- 
proached the ball-clay mineowners of Devonshire 
and Dorsetshire with a view of acquiring their pro- 
perties has naturally awakened a serious amount of 
apprehension in the Potteries, where the material 
in question is so largely used. However, there 
seems to be no real reason for alarm, because 
although the proposals have undoubtedly been 
made, it would seem that they have been flatly re- 
jected by the mineowners, who prefer to retain 
their properties. Now that general interest has been 
aroused in the. subject, the occasion seems oppor- 
tune to refer to one or two points connected with 
the kaolin and ball-clay industries generally. It 
may be advisable in the interests of accurate defini- 
tion to say that what is referred to as ball-clay in 
the Potteries, and in recent newspaper reports, 
is the potters’ clay of our mineral returns, the 
terms being indiscriminately used. Chemically 
speaking, there is but little difference between the 
china clay or kaolin of Cornwall and the potters’ 
clay of Devonshire and Dorsetshire ; the qualitative 
composition of both is the same, but the potters’ 
clay contains rather more silica than the kaolin ; 
and, moreover, the content of iron—that injurious 
ingredient—is decidedly higher. In the possession 





of such large deposits of these important clays, the 
British pottery manufacture has a valuable asset, 
and the export returns show how largely other 
countries have to draw upon us for the fulfilment 
of their needs. 

Seeing the importance of the clay industry in 
South - West England, it is not surprising that 
capitalists have been continually on the alert, 
not to obtain possession of existing properties 
according to the American scheme, but to dis- 
cover new deposits which could be developed. 
So far, it must be confessed, practically no 
success has attended these efforts. A few years 
ago certain enthusiasts, who had made prelimi- 
nary arrangements for bringing the product of a 
district of the {Transvaal into active competition 
with St. Austell, had to admit defeat owing to the 
large percentage of iron which the South African 
clay contained. In other ways, as far as the 
plasticity and refractory properties were con- 
cerned, there was every cause for congratula- 
tion, but the content of iron knocked the pro- 
ject on the head, and we have not heard of any 
attempt being made to resuscitate it. Much the 
same thing, as far as actual progress is concerned, 
has to be recorded with regard to the scheme for 
working on a large scale the extensive deposits of 
china clay recently proved to occur in Newfound- 
land. It is a far cry from the Potteries to St. 
John’s, yet those who were interested in the scheme 
expressed themselves as confident of being able to 
compete in Staffordshire with the Cornish product 
on level terms. With regard to iron, the Newfound- 
land clay, though not entirely free, compared very 
favourably in this respect with the best Cornish 
product, though, of course, one has to be cautious 
in assuming that bulk deliveries would closely 
approximate to sample lots. When it is said that 
Cornish kaolin is free from iron oxide, the statement 
must not be read too literally, because to judge by 
published analyses, it always contains a small 
amount. That it is much freer from this impurity 
than are other deposits, which at one time or another 
have sought to enter into competition with it, is a 
more correct way of stating the facts, and therefore 
a quantitative analysis is in all cases a matter of 
necessity. 

The oxide of cobalt, or smalt, as it is generally 
termed, which is used to correct the yellow tint 
caused by iron in ceramic ware, is not by any means 
a cheap body, and it is a matter of pecuniary im- 
portance that its use should be on as limited a 
scale as possible. Of course, china clay finds appli- 
cation in numerous other industries besides the 
pottery manufacture, though this is by far the 
most important. In paper-making, and in the 
“filling” of cheap cotton goods, it is largely 
used, and here the proportion of iron present 
does not come up for serious consideration. How- 
ever, considering the low price of the mineral, 
it is clear that the openihg-up of any new deposits 
which could not compete for the pottery business, 
would not be likely to prove profitable, because the 
demands of those outside the pottery interest can 
be easily filled by those already in the business. 
Another use to which the ball clay of Dorsetshire 
is put isin the manufacture of ultramarine. The 
Poole product bears a high reputation in this 
respect, and is in large demand by the ultramarine 
makers of the Continent and by the few British 
works which continue to struggle along under the 
low prices prevailing at present for the colour. It 
was the fact of its demand on the Continent which 
led to the establishment some years ago of ultra- 
marine works near Poole, but the great drop in prices 
of the colour led to a recent abandonment of the 
manufacture. 





NOTES. 
Tue Inon INpustRY oF SIBERIA. 


In spite of its wealth of minerals of almost every 
kind, Siberia, so far, imports almost its whole con- 
sumption of iron goods, either from the Ural 
and Western Europe, or by way of Vladivos- 
tock. The annual imports of iron goods to Siberia 
amount to about 2,000,000 poods. A large 
quantity of machinery is imported from Germany. 
Efforts are, however, being made to develop the 
home industry in this branch, and a syndicate 
has recently been formed to restart the Nicolajesv 
rolling mill at Irkutsk, an annual production of 
2,000,000 poods being reckoned upon. The cost of 
production is understood not to exceed that of 
the Ural district ; the ore contains 60 per cent. 





iron, and the transport to Irkutsk can take place 
by way of the navigable river Angora. The 
establishment owns some 49,000 dessjatines of 
forest. An American capitalist is understood to 
have plans ready for the erection of large iron 
works in Western Siberia, based upon the ex- 
ploitation of the rich coal deposits at Kolto- 
chuga and the iron ore deposits at Telbes. It 
will be an easy matter to connect this district by 
means of a branch line with the railway, close to 
the bridge over the Ob. At present Siberia has 
only a couple of small works engaged in the iron 
industry—the Petrow works and the Abukan works, 
and their aggregate production only amounts to the 
value of some 200,000 roubles per annum. 


PrRoposED JAMES Watt MEMORIAL. 


The movement for erecting a memorial of James 
Watt has made considerable progress since we last 
wrote on the subject ; and at a meeting of the 
committee last week, Dr. Robert Caird, who has 
done good service in this matter, reported that the 
committee had issued a request to seventeen gentle- 
men, eminent in science and industry, to ascertain 
their opinion as to the form the memorial should 
take—whether a monument pure and simple, or an 
institution for scientific research. We are glad to 
note that a large majority were in favour of the 
latter course ; indeed, practically all who expressed 
an opinion were in favour of an institution which, 
while undertaking original work, would have an 
educational side. The fact that there is a monu- 
ment at Greenock, the birthplace of Watt, may 
have had something to do with the unanimity. 
We are heartily in sympathy with the views of the 
majority, and we have no doubt that the appeal 
now being made for subscriptions to carry out the 
undertaking will result in an institution worthy of 
the genius of Watt. Dr. Andrew Carnegie, as is 
well known, has promised a subscription of 10,0001., 
but he is anxious that it should not be at all a 
‘‘one man” scheme, and he has heartily co-operated 
in the organisation of a committee, which is world- 
wide in its aims. Dr. Carnegie himself is the 
secretary for America, and good representative men 
have been chosen in a similar capacity in Canada, 
Australia, and the mother -country. It would 
have been advantageous if a probable scheme could 
have been more definitely stated even now ; but we 
presume that the difficulty was to estimate aright 
the sum that would be available, which, after all, 
must be the determining factor in the decision. 


Horse versus Motor Traction, 


At the recent annual meeting of the Incorporated 
Association of Municipal and County Engineers, 
Mr. T. W. E. Higgens, A.M.I.C.E., the borough 
engineer of Chelsea, drew up a strong indictment 
against horse traction in large cities. He suggested 
that if the cost of motor traction approximated 
that. of the horse, all local authorities should do 
their best to encourage the motor on sanitary and 
economical grounds. In London a whole army of 
boys and men were employed in merely picking up 
horse droppings, and the public were so accustomed 
to the sight that the enormous expense involved 
was hardly ever realised. He stated that the 
excreta from a horse ranged from 38 lb. to 49 Ib. 
per day, the greater portion of which was deposited 
in the streets. From this it appeared that the 
horses used by his own. council—one of the smallest 
sanitary authorities in London—produced } ton 
of manure per day. Apart from the dirtiness of 
the creature, he also called attention to the very 
heavy wear of the road surface, for which he was 
very largely responsible. His ‘‘ three - hundred- 
weight hammers,” in the shape of shoes, probably 
wore out the road twice as quickly as the tyres of 
the vehicle drawn. We may add to Mr. Higgens’s 
charges another of considerable weight, in that the 
horse is also largely responsible for the house-fly pest, 
since these flies deposit their eggs, by preference, in 
horse manure, and in the absence of this multiply 
much less readily. As showing the present posi 
tion of the traction problem, Mr. Higgens proceeded 
to state the results of his experience with heavy 
steam motor vans employed for street watering, 
street sanding, and other work, by his aaa 
These vans will hold 6 cubic yards of sand, and can 
carry a weight of 4 tons, which they can take up 
an incline of 1 in 20 at a speed of 4 miles per hour. 
These have been at work since 1900, and have 
proved most useful, though unsuitable for house- 
to-house dust collection in small districts ; but for 
general cartage and street-watering, where they 
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can be worked 18 to 20 hours per day, they are 
more economical than horse wagons. 


Curtis SteamM-TuRBINE. 


The General Electric Company of America has, 
it is stated, on order contracts aggregating more 
than 200,000 kilowatts of steam-turbines coupled 
direct to electrical generators. A large number of 
these machines are now either finished or well 
under way. This displays an extraordinary amount 
of confidence on the part of the customers in the 
judgment and experience of this company, for, so 
far, there have been no recent authenticated tests 
showing what is the economy to be expected from 
this form of steam-turbine. The company set up 
a machine of 500 kilowatts capacity for the Newport 
and Fall River Street Railway Company some little 
time ago, but it has been so fully occupied for the 
service of the railway that no exact experiments 
have been published as to its efficiency. The 
makers report that it has been tested, and has 
shown results decidedly better than the reported 
tests of steam-turbines of other makes ; but that 
experience so far has pointed to the desirability of 
some changes in nozzles and adjustments of pres- 
sure. A 600-kilowatt machine is in use at the 
works at Schenectady, and that machine is different 
in many respects from those now being built. A 
5000-kilowatt turbine was recently installed at 
Chicago, in the new station of the Commonwealth 
Electric Company. The machine was started with- 
out hitch or delay, and has been operated repeatedly 
at full load, and under a variety of conditions, to 
test its performance. It has worked perfectly from 
full load to no load, with only 2 per cent. varia- 
tion in speed. The test of steam economy was 
also very carefully taken on this machine, with 
perfect facilities for weighing water, and main- 
taining a steady and accurately - measured load. 
When the tests were completed, it was found 
that there had been a large leakage of cir- 
culating water through a misplaced valve into 
the steam space of the condenser, and that this 
water had been weighed in connection with the 
condensed steam. Of course, this completely upset 
the results of the tests, which, we understand, 
from a paper read by Mr. W. L. R. Emmet before 
the twenty-second annual meeting of the American 
Street Railway Association on the 3rd instant, 
will be repeated almost immediately. In this 
turbine generator the shaft is vertical, the whole 
weight of the revolving part being borne by 
an oil film delivered by a pressure-pump to 
a lower bearing. The delivery of steam to the 
turbine is controlled by a system of electrically- 
operated individual valves worked on a small con- 
troller, something in the manner of the multiple unit 
train systems, a centrifugal governor moving a con- 
troller. The revolving field is mounted upon the 
same shaft with the turbine wheels, and the sta- 
tionary portion of the generator is supported by the 
stationary portion of the turbine, the whole build- 
ing up into the general form of a vertical cylinder, 
about 25 ft. high and 14 ft. in diameter. The total 
weight of the turbine and generator is about 
400,000 Ib., and its capacity is 5000 kilowatts at full 
load. It is capable of running at about 75 per cent. 
overload condensing, and at nearly full load non- 
condensing. In the discussion which followed the 
reading of the paper, Mr. C. O. Mailloux said that 
he had a station operated under his direction con- 
taining two steam-turbines of 400 kilowatts each, 
and that he had recently ordered two machines of 
3000 kilowatts, the cost per kilowatt for the last 
two units being under 28 dols. for the unit installed, 
not including piping and. condensers. His expe- 
rience showed him that the design of the condenser 
outfit for a steam-turbine required much more care 
than for a steam-engine, and involved an extra cost 
of from 3 dols. to 4 dols. per horse-power. 


DOVER HARBOUR WORKS AND 
THE GALE. 

Tux daily Press has almost succeeded in establishing 
a record for exaggeration—and that is saying much— 
in connection with the effect of the gale of the 10th inst. 
upon the harbour works at Dover. We are accustomed 
to sensationalism in certain of the newspapers, but 
we scarcely looked for such a record in journals of 
the standing of The Standard and The St. James's 
Gazette. Under such headings as ‘“‘ National Harbour 








Works Swept Away ” we find recorded the entire de- 
molition in the early hours of the morning of the 
southern breakwater works of the national harbour, 
involving a loss which is estimated at nearly 40,000/., 








and it is stated that by the time the work can be re- 
laced it will amount to between 60,000/. and 70,000/. 
he structure demolished, we are told, consisted of 
huge iron girders and heavy timber staging 100 ft. 
high and about 1000 ft. long. 
he appended illustration shows the structure that 
succumbed to the terrific storm which proved so dis- 
astrous to shipping around the coast. The photo- 
graph from which our illustration was made was taken 
on the first of this month—ten days before the storm, 
and it will be seen that the structure consisted of one 
bay of temporary staging, built to facilitate the com- 
mencement of the permanent work on the southern, 
or island, breakwater, which, like the other piers and 
breakwaters, is to be of immense concrete blocks of 
about 40 tons in weight. This bay of the temporary 
works measured 120 ft. by 50 ft., and consisted of 
four groups of piles, four of them in each group, driven 
vertically, with two batter piles on the outside, or 24 
piles in all. These were braced together with struts 














and tie-bars, and there was carried on the top, girders 
or joists for flooring for the accommodation of cranes, 
&c. The one bay in question was completely isolated, 
there being only a ropeway for the transport of men 
from the sea end of the eastern breakwater. It was 
erected on the site of the eastern entrance to the 
harbour, and about 400 ft. landward of the commence- 
ment of the southern breakwater. This proposed 
southern, or island, breakwater, as well as the general 
character of the temporary staging, was fully described 
in our last volume (page 774). ‘The structure shown 
in the illustration, isolated and right in the way of 
the storm, swayed as it was buffeted by the enormous 
waves, and ultimately it collapsed bodily. The damage, 
however, will not exceed 7000/., and is entirely covered 
by insurance at Lloyd’s. The harbour works proper, 
so far as they have been carried out, have not been 
injured in the slightest degree ; and in view of the 
strength of the gale, this augurs well for the per- 
manence of this important national undertaking. 








Our Coa, ABroAp.—Our export coal trade appears to 
have regained all its former elasticity ; the effect of the 
export duty of 1s. per ton, imposed in April, 1901, bein 
practically inappreciable, except perhaps upon the French 
market. The shipments in August were 3,840,319 tons, 
as compared with 3,573,091 tons in August, 1902, and 
3,816,776 tons in August, 1901. When coke and patent 
fuel are included, the totals are carried to 3,960,065 
tons, 3,711,528 tons, and 4,003,009 tons respectively. 
Coal was also shipped in August for the use of 
steamers eng in foreign trade to the extent of 
1,449,907 tons, as compared with 1,352,355 tons in August, 
1902, and 1,200,800 tons in August, 1901. In the eight 
months ending August 31, this year, our coal exports 
amounted to 29,743,175 tons, as compared with 27,588,766 
tons in August, 1902, and 27,851,828 tons in August, 1901. 
These totals were increased by shipments of coke and 

tent fuel to 30,791,366 tons, 28,710,244 tons, and 

080,628 tons respectively. Coal was also shipped in the 
first eight months of this year for the use of steamers en- 
gaged in foreign trade to the extent of 10,939,195 tons, as 
compared with 9,885,812 tons in the first eight months of 
1902, and 8,936,937 tons in the first eight months of 1901. 
In one way or another, coal has been leaving our shores 
this year at the rate of 62,595,841 tons per annum, while 
the corresponding movement for the corresponding period 
of 1901 did not exceed 57,026,347 tons per annum. The 
movement of British coal to the United States has not 
entirely ce: ; but, at the same time, it appears to have 
practically spent itself, the shipments in that direction in 
August having been only 7,302 tons. 





STEAM. TRIALS OF H.M.S. 
‘“‘ CHALLENGER.” 


THE second-class cruiser Challenger, built at the 
Chatham Dockyard, has just completed her official 
trials, which are of peculiar interest in view of the fact 
that she is the first cruiser built originally with 
Babcock and Wilcox boilers. Special arrangements 
were made for measuring the water consumption, as 
well as the amount of fuel used on the respective 
trials. The vessel is of 5880 tons displacement, with 
a mean draught of 21 ft. 3 in., the length between 
—— being 355 ft. She is of the protected- 

eck type, and mounts eleven 6-in. breech-loading 
guns, with fifteen smaller quick-firers. But the chief 
interest is associated, as we have said, with the machi- 
nery installation. The contractors for the machinery 
were the Wallsend Slipway and Engineering Company, 
Limited, Newcastle-on-Tyne, and they gave the order 
for the boilers to the Babeock and Wilcox Company. 
The engines are of the triple-expansion four-crank type, 
the high-pressure cylinder being 28 in. in diameter ; 
the intermediate, 45 in.; and the two low-pressure 
cylinders each 52in. The stroke is 32 in. 

There are 18 boilers in the ship, the collective grate 
area being 881.2 square feet, and the total heating 
surface 31,872 square feet. The trials were conducted 
last week, during the stormy weather; but the ship 
behaved well, and the machinery worked. most satis- 
factorily. As usual, there was a 30-hours’ trial at 
about one-fifth power, a run of the same duration at 
about 70 per cent. of the total power, and an 8-hours’ 
trial at the full output of 12,500 horse-power. The 
results are set out in the appended table. 


Results of Oficial Trials of H.M.S. ‘* Challenger.” 


Total grate surface. . es oh 831.2 sq. ft. 
Total heating surface iva 31,872 ,, 

















Revolutions per minute .. 176.9 | 160.1 |~ 105.6 
Indicated horse-power .. --| 12,781 | 8972 
Coal consumption per indicated! | 

horse-power - Ib; 178 174 | 1.96 
Water _,, a3 sv) S78 | 17.6 ; o— 
Steam pressure ., ‘s; cdie Ree ee” 1 Gee 
Draught cS Se Po in. | 84 | 3 Nil 
Heating surface per indicated! | 

horse-power s2 .. 8q. ft 249 | 3855 | 6.04 
Coal per square foot of grate per) | | 

hour en os 1. an S08 | 17.7 | 10.48 
Water evaporated per square foot | 

of heating surface * Ib} 7.02 | 49 |. 3.59 
Water evaporated per pound of 

coal.. es PP o3 Ib. 9.84 | 10.1 = 


It will be noted that the coal consumption varied 
only between 1.74 lb. and 1.78 Ib. per indicated horse- 
power per hour, and that the steam consumption of 
the engines was remarkably uniform at 17.5 lb. It 
should perhaps be noted, although well known to all 
acquainted with naval practice, that both coal and 
water consumption is for the whole of the machinery 
on board ; while the horse-power, upon which the rates 
of consumption are based, is the actual power deve- 
loped only by the main engines. On the 30-hours’ 
trial at 70 per cent. of the total power—which is sup- 
posed to represent the power and speed at which the 
vessel can steam so long as the coal in the bunkers may 
last the boilers evaporated 10.1 1b. of water from and 
at 212 deg. Fahr. per pound of coal consumed, when 
the rate of combustion was 17.7 lb. per square foot 
of grate. On the full-power trial, with an air-pressure 
in the stokeholds of 0.84 in., the rate of combustion was 
increased to 25.8 lb. per square foot of grate area per 
hour, but the evaporative efficiency fell off very 
slightly, being 9.84 lb. of water per pound of coal. 
These results are certainly very satisfactory, alike to 
the Wallsend Company and the Babcock and Wilcox 
Company. There were present at the trials : on behalf 
of the Admiralty, Engineer-Lieutenant Alfred R. 
Pattison ; on behalf of the Dockyard Reserve, Engi- 
neer-Lieutenant James ; on behalf of the Chief-Engi- 
neer of the Chatham Dockyard, Engineer-Lieutenant 
Samuel P. Ferguson; while Engineer-Lieutenant W. T. 
Stearn is the engineer of the ship. Mr. Andrew Laing, 
general manager of the Wallsend Company, was on 
board ; and Mr. Arthur Spyer represented the Babcock 
and Wilcox Company. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 9, 1903. 

THE momentum of the declining tendency in iron 
and steel has carried prices to a point which has forced 
some producers to suspend production. Southern pig 
iron declined to the phenomenally low price of 11 dols. 
for No. 2 iron; railroad companies are about making 
concessions which will allow Southern iron to be de- 
livered in Pittsburgh at the low price of 15 dols. per 
ton. In view of this, several large contracts have 
just been placed with Southern furnaces. Negotia- 
tions for other large deliveries are under way, and 
by the close of the week the business will have 
assumed very large proportions. Quite a number 
of large consumers throughout the North have 
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placed orders within two or three days for quantities 
of shapes and _— as well as merchant steel, pipes 
and tubes, and material for agricultural implements. 
While this sudden improvement in business was pre- 
dicted, it was not expected to come so soon. It simply 
confirms the statement made some time ago that 
supplies of crude iron and steel in consumers’ hands 
were very light. Producers have been making a sort 
of canvass during the past two or three weeks, to 
inform themselves as closely as they can as to the 
condition of supplies throughout the country at large 
among consumers. The information received up to this 
date is satisfactory to the manufacturing interests, in 
that they recognise consumers generally will be obliged 
to be iiberal uyers of material between now and the 
end of the year. The immense cotton crop in sight, 
amounting to something near 11,000,000 bales, means 
busy times for the manufacturers of material for cotton 
bales. The urgency among manufacturers of agricul- 
tural implements for material was particularly em- 
phasised this week, in the placing of orders for large 
quantities of steel, the condition of which was that 
about one-fourth of it be delivered with the utmost 
despatch. Inquiries into this industry show that 
agricultural requirements, because of very favourable 
crop conditions, are much larger than was anti- 
cipated sixty days ago. All products of the soil 
will command higher prices this year than in 
previous years, cotton, wheat, hay, and corn espe- 
cially. The farming interests are apparently anti- 
cipating their requirements, and the merchant mills 
are booking large orders, which will fill them up for 
the coming'winter. The prices at which this business 
was taken are very low. It is probably this fact that 
accounts for the heavy orders.. Well-informed autho- 
rities in Chicago and other. Western cities express the 
opinion that all of the iron and steel-producing capa- 
city connected with the agricultural. interests will be 
kept fully employed from this into the coming spring. 
A great deal of new land has been reduced to cultiva- 
tion this season, and all the influences at work are ex- 
panding the area. The leading railway systems are 
making special efforts to stimulate farming, and during 
the past season extensive areas of virgin land have been 
taken up. This tendency is growing. Thousands of 
farmers from the Central West are selling out their 
holdings at good prices, and.are taking up even better 
lands in newer sections which railroads have recently 
developed. The present railroad development is one 
of the most significant features at this time. The 
trend is in the direction of the far North-west, and 
into British territory. The mining developments 
throughout this region are remarkably encouraging, 
and the opening up of timber areas is also adding to 
the attractions which are drawing large numbers of 
people from the older sections of the country to these 
newer sections. The significance of these develop- 
ments is that markets are being created for all manner 
of mill, shop, and furnace products. 

In Eastern iron and steel circles there is a more con- 
fident expression ‘of opinion to-day over the proba- 
bilities of an improving demand for all iron and steel 
products. As soon as consumers recognise the fact 
that the bottom has been reached in prices, they will 
probably renew their heavy ordering for prospective 
necessities. 








GLASGOW CORPORATION TELEPHONES. 
To THE EprTor OF ENGINEERING. 

Sir,—In reply to your leading article of August 7 on 
‘*Glasgow Municipal Tramway Results,” you were good 
enough, in your issue of August 14, to allow me to point 
out that if the present pg of financing be continued, 
the corporation, within the lifetime of the present genera- 
tion, will have written down to nothing the capital 
account of the tramways; the. whole. property—rails, 
rolling stock, dépéts, &c.—in first-class. working order, 
will belong to the city, and be absolutely free of debt; 
and, in addition, there will be funds in hand sufficient to 
purchase the entire system overagain. __ : 

T hope that in the same spirit of fairplay you will 
allow me to reply to your leading article of the 11th inst. 
on our Corporation telephones. You give the following 
quotation from the auditors’. report:—‘‘We have to 
point out that no depreciation has yet been provided for, 
nor has any portion of the sum standing at the debit of 
preliminary and general expenses in capital account been 
written off out of revenue. . . In ovr opinion the time 
has now come when the canvassing expenses should form 
a charge against revenue.” You go on to speak of ‘‘such 
strictures passed by the professional accountants ;” but I 
fail to understand why you apply the word ‘‘strictures.” 
Depreciation is amply Poser ¢ for by asinking fund of 34 
per cent. per annum on the total expenditure, on the basis 
of the average life of the undertaking being 30 years. 
The Postmaster-General, in his last annual report, page 
91, states that ‘‘ the. estimated life of the plant averages 
thirty-six years;” but Glasgow, with excessive prudence, 
has chosen to take thirty years as its basis. The bulk of 
our wires are formed into properly insulated lead-covered 
cables, and these again are run in iron ductsunderground. 
Tt is impossible to set any reasonable limit to the life of 
such material, and whea against that is put the compara- 
tively short life of instruments, &c., it will be seen that 
if the Corporation errs at all in taking an average of 


cost of renewals and maintenance in a state of thorough 
efficiency is borne out of revenue, so that at any given 
riod in the history of the enterprise it will be found to 
in a highly efficient state, and its.cost of construction 
paid off to the tune of one-thirtieth for every year of its 
existence. 
With regard to the preliminary expenses, these consist 
largely of the cost of the telephone inquiry of 1897 and 
of promoting and opposing Bills in Parliament. They 
were incurred in the public interest prior to the existence 
of the Corporation telephone undertaking, and might rea- 
sonably have been om, against the ‘‘common good,” 
as they would have been had no license ever been obtained. 
But even these will be wiped out automatically by the 
sinking fund in thirty years. — 
hope that the country will not agree to the working 
of the local exchanges being taken over by the State on 
the expiry of thelicenses. I think that the centralisation 
of the whole system would be nothing short of a disaster 
for telephony, and would practically put an end to local 
efficiency and the fair consideration of local needs. 
took considerable trouble to study this question in forei 
countries some years ago. I found that in Norway the 
town councils were represented on the local telephone 
boards, which was better than nothing. In Germany 
the entire system was centralised ; in Denmark it was not. 
The result was that such of the small towns in Schleswig- 
Holstein as had telephones paid the uniform price of 
71. 10s. per annum for them ; the villages had none, the 
price being prohibitive. Immediately across the frontier, 
in Denmark, the small towns and villages were excel- 
lently supphed with —— at prices a from 
2i. to 3l. per annum. hat is wanted is a thoroughly 
efficient trunk system in the hands of the State, connect- 
ing together in all. parts of the country local systems in 
touch with local needs. 

But if Parliament is so far misguided hereafter as to 
take in hand the entire system, the conditions on which it 
must do so are, as you point out, clearly laid down— 
‘fair market value at the time of transfer.” If the Cor- 
poration get that, they have nothing to fear, and it is 
incredible that Parliament, after inviting the munici- 
— to enter into efficient competition, and that the 

ost Office, after granting licenses to the municipalities, 
should attempt to get the plants of the municipalities at 
anything less than fair value. Universal experience 
demonstrates that when States enter upon such trans- 
actions, the seller—not/ the buyer—gets the better of the 
bargain ; and the likelihood is that it will be found that 
the plants of the municipalities stood in their books at 
less than the value which will be awarded by the arbi- 
trators.- All the plant put in by the Glasgow Corporation 
Telephone Department meets the Post Office require- 
ments. 

I am afraid that when writing you cannot have had 
before you a copy of the telephone accounts, otherwise I 
am ata loss to understand your adopting Mr. Burrell’s 
argument about ‘one item alone—40,000/.—the cost of 
the present switchboard.” It was obvious to the members 
of the council, in listening to Mr. Burrell, that he had 
got completely muddled with the figures, because the 
accounts in our hands showed that the total cost of con- 
struction of the Central Exchange, including not only the 
switchboard, but the cost of test- frames, test -jacks, 
guards, batteries, cabling, cross connecting wires, motor 
generators, fire extinguishing and alarm system, altera- 
tions of premises, furnishings, decorations, &c., only 
amoun’ to 26,2607. The switchboard alone cost less 
than half the alleged figure. In like manner they showed 
that the total cost of construction of the sub-exchanges, 
covering similar items, was 7116/. 

You say: ‘‘ Another point worthy of special notice is 
that the plant was largely bought at the time when there 
was a commercial boom, and prices were high, so that 
copper and iron alone cost 20 per cent. more than they 
do at present.” Lead cost a good deal /ess at that time 
than it does at present, and was largely used, of course. 
Do you suggest that the peat ought to be re-valued 
annually, in accordance with the state of the market, and 
that in so far as lead, for instance, is concerned, the book 
value of the material should be increased? Imagine what 
would be the result if such a policy were adopted, say, in 
a shipping company. It would be safe to say that the 
value of ordinary cargo steamers, notwithstanding their 
increasing age, rose from 25 to 50 per cent. between the 
years 1897 and 1900. It would be equally true to say 
that the values since 1901 have fallen to a corresponding 
extent. Is it conceivable that any shipping es 
should, in the first instance, have written up its k 
values and dealt with its dividends accordingly, and con- 
versely in the second instance? Surely the only fair way 
is to do as is done in practice—viz., to take the actual cost 
of the subject and base depreciation on its fair life. 

Referring to the large demand for new wires, you say 
that we ‘‘ evidently forget that the installation of these 
wires will cause a very large increase in expenditure.” 
That is quite true, but the report points out that 59,0964. 
of capital have been invested in works which are not yet 
earning revenue, or, in other words, in anticipation. of 
future demands, Every new wire, therefore, for a long 
time to come, at least, will mean a proportionately higher 
net revenue, 

I am, Sir, your obedient servant, 
D. M. STEVENSON, 
Vice-Convener of Committee on Telephones. 
Glasgow, September 16, 1903. 








GERMAN PATENTS. 
To THE EprTor or ENGINEERING. ; 
S1r,—Although Germany acceded to the International 
Convention on May 1 last, with the result that anyone 





thirty years, it errs on the side of safety. The entire 


who has applied for a patent in Great Britain (and other 





States of the union) can claim twelve months’ priority in 
Germany from the date of the first filed application, we 
would point out that no such priority can de claimed in 
respect of patent a filed prior to May 1 last, 
and that in all such cases the German patent must be 
applied for before any printed publication of the inven- 
tion has taken place in any country. 
E. P. ALEXANDER AND Son, 
Chartered Patent Agents. 
19, worms ne ee London, W.C., 
ptember 11, 1903. 





THE INFLUENCE OF SILICON ON IRON.* 
By THomas Baker, ee 1851 Royal Exhibition 
cholar, 


THE importance of the influence of silicon on iron and 
mild steel has attracted the attention of many observers, 
amongst whom may be mentioned Professors Roberts- 


I Austen, Tilden, and Turner, and the very contradicto: 


results afforded by their experiments have been well 
summarised by Professor Howe in his ‘‘ Metallurgy of 
Steel,” who, after studying the various theories ‘put for- 
ward by the different authors, concludes that there is no 
direct evidence that silicon has any bad effect either on 
the toughness or ductility of steel. Mr. Hadfield} de- 
scribes some experiments in which he produced some 
silicon and iron alloys by melting eo scrap and 
ferro-silicon containing 20 per cent. silicon. The metal 
was cast in ingots 2} in. square, and reduced by forgin 
and rolling to 14 in. round. The nature of the materi 
and the mechanical tests in the rolled and annealéd bars 
are oe in Table I, on the next ¥ 
x. H. H. Campbell, in his ‘‘Manufacture and Pro- 
perties of Iron and Steel,” referring to these results, states 
that they are of the highest value in showing that silicon 
cannot be classed among the highly injurious elements. 
It will therefore be only reasonable to suppose that small 
quantities cannot exert a very deleterious influence. 

The chief difficulty in the foregoing a ap- 
pears to be that of obtaining iron in the molten condition 
sufficiently pure, and ferro-silicon with small amounts of 
carbon and manganese. The latter has to a great extent 
been removed by the introduction of the electric furnace 
and the Goldschmidt method of preparing low carbon 
alloys of iron, by reducing with powdered aluminium a 
mixture of the oxide of the special element it is required 
to alloy with the iron, and ferric oxide. Ferro-silicons 
which have evidently been prepared by this method con- 
tain as high as 81 per cent. ‘silicon with only 0.25 per 
cent. carbon, and 0.50 per cent. manganese, but possess 
the disadvantage of containing fairly high percentages of 
aluminium. at used in the present research contained 
about 4 per cent., whereas formerly those prepared in the 
blast-furnace contained only about 17 per cent. silicon 
and rarely less than 1.5 per cent. carbon and 2 per cent. 
manganese. 

The present research has for its object the preparation of 
a series of alloys of silicon and iron with traces only of 
other elements, and the study of the microstructure, 
mechanical and physical properties of the individual 
members of the series. 


CHEMICAL SECTION. 
The iron selected for the basis of the series was the 
brand known as ‘Little S,” obtained by the Lancashire 
hearth process from mottled iron smelted from middle 


‘bed Dannemora ore. The analysis of this material was 


found to be :— 
Per Cent. 

Combined carbon ... : 0.08 

Silicon #: po wid oh ive 0.026 
Manganese ... Peg oe be Ss 0.165 
Sulphur a a a ae he trace 
Phosphorus ... ee et is .. - 0,018 
Iron and oxygen (by difference)... ... 99.716 


The manganese in this specimen is rather higher than 
usual, the average being about 0.07 per cent. The selec- 
tion of a suitable ferro-silicon, the form in which it was 
decided to add the silicon, was_by no means so easy,, 
owing to the large number of Baap -o: of varying purity 
at present in the market. ose finally decided upon 
had the following composition :— 

Per Cent. Per Cent. 
0.27 


Carbon ... ta eh a 0.16 

Silicon ... Ris = rg 49,38 81.25 
Manganese ..., ee oot 0,29 0.47 
Aluminium ... a ais 1.80 4.44 
Calcium ie ae - trace 1.21 
Sulphur re S04 a 0.02 0.03 
Phosphorus ... ‘ a 0.02 0.03 


As a trial experiment, 25 Ib. of iron and sufficient 
ferro-silicon: to yield an ingot containing 5 per: cent. 
silicon were charged together into a clay crucible, of 
special purity, as in all research work of this nature 
at University College, Sheffield, and melted in an ordi- 
nary coke crucible steel-smelting furnace; when the 
charge was all melted, which took place in about 2 
hours, the metal was cast into an ingot, which gave on 
analysis :— 


Per Cent. 
Combined carbon ... - » O18 
Silicon col ve ae on ie =, 485 
Manganese ... ais +4 ia iy 0.18 
Aluminium ... , ed ace a+ 2 
Sulphur re oes si be .. 0,023 
Phosphorus ... A a sha .. 0.008 


* Paper read before the Iron and Steel Institute, Sep- 
tember 3, 1903. 

+ Journal of the Iron and Steel Institute, 1889, No. IT., 
page 222, ENGINEERING, vol. xlviii., page 471 and 502, 
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Tabe I. 
oy l a | | Pee ar 
| | | | ox f 
ew iE oe = 
= \i_—- _— 
3 | i ¢g |@a& 2° he 
J Cc -_ i—j 
-|, g/:/ 5 | 3 |&e (38/38 
gi aisidl #1] 2 |asal2a| $4 
P| 2 gi\S| 8) 3 gb) SE | gs 
618 |zlal| & a pw! \|at |) 8 

0.14 | 0.24 |0.140.08! 0.05 22.0 33.00 | 54.54 | 80.05 
\ ae * | 15.2 25.00 | 60.74 | 87.55 
0.18 0.79 0.211... | .. | 25.00 | 34.00 | 54.54 | 29.50 
A ii ne foe | cs | oo | 9000 | BOO 167-58) 2073 
0.19 1.60 0.28) .. | .. | 28.00 | 387.5 | 50.58 31.16 
RE aes we fae |e] «+ |, 25.00. | 83.0 | 54.52 | 85.10 
0.20 | 2.11 0.25/0.06, 0.04 | 31.00 | 39.5 | 28.02 18.48 
A ei se lse | oe | oe | 25.00 | 84.0 | 50.96 | 36.50 
0.20 2.69 0.25) .. | .. | 82.00 | 42.5 | 24.86 | 17.6 
a2 so. Lcd weil wo. | Be 1 oe” | Bet] BOs 
0.21 3.39 0.29) .. | .. | 35.00 | 47.5 | 14.20) 11.10 
RE hate we. tec Ives |. on: | ROO | ORO 1 O28) Bas 
0.25 4.18 0,36) ../ .. | 45.00 | 49.0 | 0.20! 0.004 
| eee im = ae | None 38.0 | 0.98 0.64 

visible | 
0.26 5.53 0.29,0.66| 0.04 None | 48.0 | 0.70 0.80 

| visible 
OR TE, Ge NA BRRRH ee Ns ald OR et 

0.04 7.23 0.29 Would not | 


| 0.08 883 0.68.0.07 0.05 , forge 
| | 
* A signifies annealed. 


Although this ingot contains 0.18 per cent. each of 
carbon and manganese—an amount too t for the 
present research—it is nevertheless very interesting on 
account of the amount of phosphorus it contains. hen 
charged there were present 0.015 per cent. phosphorus 
and 0.09 per cent. calcium ; but in the finished ingot the 
calcium had altogether been eliminated, and the phos- 
phorus reduced to 0.008 per cent. This removal of phos- 
phorus by metallic calcium is very interesting, and is 
well worthy of further investigation when the opportunity 
presents itself. ; ; 

This method having failed to yield a satisfactory pro- 
duct, 25 1b. of iron were melted alone in a crucible to 
remove as far as possible the carbon and manganese 
present ; when melted, the slag was removed, and ferro- 
silicon added as before; when this was melted, some 
glass was added to form a slag, and the crucible allowed 
to stay in the furnace for about fifteen minutes longer, 
after which the metal was cast. 

This process, though much longer than the previous 
one (the iron taking about 44 hours to melt), yields 4 
material very low in manganese and carbon, and very 
suitable for the work in hand. In this manner a series 
of ingots containing from 1 to 11 per cent. silicon were 
prepared. . 

he ingots, weighing about 25 lb. each, were cast 1? in. 
square in stout cast-iron moulds, so as to set — and 
to prevent any possibility of segregation. All the ingots 
were perfectly sound, and were rolled down from 1} in. 
square to J in. round. ; ; 

They rolled clean and sound up to and including the 
one containing 7.47 per cent. silicon, and from the finished 
bar were scarcely distinguishable from bars of the best 
tool steel; upon reaching 7.9 per cent. silicon the ingot, 
although it was reduced toa circular section, was hope- 
lessly cracked, and readily fell to pieces on leaving the 
rolls. 

These alloys of silicon and iron when cast pipe a great 
deal, the amount of pipe increasing with thesilicon. They 
have a lower melting-point than iron, probably due to 
definite combination of the iron and silicon. Silicon 
seems to confer upon iron the property of passing very 
quickly from the liquid to the solid condition, and in this 
respect resembles the effect of phosphorus on copper and 
tin. 

The amount of silicon charged and the results of the 
analyses of the alloys are given in Table ITI. 

The analyses were made in duplicate on drillings taken 
from each ingot, and the silicon results still further 
checked by determinations on turnings from the test-bars. 
Owing to the long time recuired to melt the iron, the 
sulphur contents are rather high, considering the purity 
of the iron used as base. This no doubt is due to absorb- 
tion of sulphur from the furnace gases. The high man- 
ganese content of ingot 782 is due to the ferro-silicon and 
iron being melted together. The standard of purit 
adopted was :—Carbon and manganese each not Porm 
ing 0.1 per cent., sulphur and phosphorus as low as 
possible; in the case of aluminium no standard of 
yurity was fixed, its presence being purely accidental. 

‘rom an examination of Table II. it will be seen that the 
standards have been attained in nearly every case. 

At this point a note on the determination of silicon in 
silicon and iron alloys will ped not be out of place. 
It may be determined by the ordinary hydrochloric acid 
method ; this at least holds good in the case of alloys 
containing up to 4 per cent. silicon. Beyond this, how- 
ever, it 1s advisable to have some nitric acid present 
during solution, otherwise some silicon will be lost, as 
shown by the following example of an alloy containing 
about 7 per cent. silicon :— 


Silicon per Cent. 








;,. |Silicon per Cent. - 
Ingot No. /P4iC° 7 vent, Analyst. 
8 Solvent, HO | 0) + HNOs, 
732 7.23 7.47 J. H. G. Monypenny. 
782 7.19 7.47 The Author. 























TABLE II. 

Ingot number .. ..; 691 728 | 722 745 731 723 730 9e2. | 95 
Silicon charged per cent. - | at 2.2 onl 4.2 5.6 a 63 | 7.8 8.6 

Combined carbon -.-| 0.044 0.038 0.039 0.038 0.088 | 0.040 | 0.033 = | 0.030 | 0.036 
Silicon “ ee = 0.024 1.020 2.125 | 2.008 4,026 4.885 | 5.998 | 7.470 | 7.952 | 10.955 
Manganese | 0.036 0.079 0.040 | 0.061 0,062 0.072 0.061 ° 0.210 0.046 0.122 
Aluminium | 0.010 0.016 | 0.048 | 0.069 9.091 0.141 | 0.098 | 0.050 | Not determined 
Sulphur oe ..| 0.080 0.038 | 0.029 | 0,041 0.033 0.027 , C.032 , O.01L | 0.025 0.025 
Phosphorus = --| 0.014 0.019 | 0.020 0.018 0.018 0.021 , 0.020 0.019 | 0,030 | 0.044 
Iron (by difference) | 99,842 98.790 97.689 | 96,870 95.733 94814 | 93.753 | | | 





Total impurities . .| 0.134 0190 | 0.176 | 0,227 





0.242 0.801 0.249 























TABLE III. 
a F 
|Maximum 
oe en Elastic Limit.) Stress. | 10782 Reduction 
Stentber Per Cent, | Condition. | Tons per | Tons per Cent =~ of Area, REMARKS ON FRACTURE, &c. 
. 4 Square Inch. | Square 2 In per Cent. 
Inch, ° 
691 0.024 Rolled ? 23.94 87.5 68.6 Grey granular. 
691 0.024 zs 20.09 25.11 43.0 68.0 Ditto 
691 0.024 Normal 11.48 22.41 42.5 66.3 Ditto 
691 0.024 Ae 11.73 22.71 43.5 67.7 Ditto 
691 0.024 Annealed ? 23.29 44.0 74.1 Ditto 
691 0.024 A 19.87 21.96 50.0 68.9 Ditto 
7 1.020 Rolled 27.18 30.62 36.0 69.2 Ditto 
728 1.020 ~ 26.99 30.93 $7.5 65.6 Ditto 
728 1.020 Normal 23.93 30.66 35.5 67.0 Ditto 
728 1.020 28 25.33 30.59 35.5 66.6 Ditto 
728 1,020 Annealed 21.33 28.26 41.5 77.1 Grey granular, bordering on crystalline. 
728 1 020 gS 18.76 26.11 39.0 75.4 | Ditto itto 
722 2.123 Rolled 27.97 35.32 27.5 46.4 20 per cent. crystalline, 80 per cent. grey granular. 
722 2.123 * 27.74 35.46 28.5 44.4 = ye * 50. ” 
722 2.123 Normal 21.05 32.30 25.5 31.4 Finely crystalline. 
722 2.123 a 21.80 32.90 24.5 26.1 Ditto 
722 2.123 Annealed 19.45 29.71 38.5 65.7 Grey granular, bordering on crystalline. 
722 2.123 g 20.23 30.22 40.0 66.1 Ditto ditto 
745 2.903 Rolled 30.20 37.56 30.0? 52.7? | Finely crystalline. Flaw in piece. 
745 2.903 om 29.28 37.24 15.5 14.6 Ditto 
745 2.903 Normal 27.88 30.40 3.0 3.1 Coarsely crystalline. 
745 2.903 ~*~ 26,84 32.28 5.5 5.2 Ditto 
745 2.903 Annealed 19.08 33.48 35.5 59.5 Very finely crystalline, with small grey granular 
745 2.903 4 24.76 34,32 35.5 60.6 area in centre. 
731 4.026 Rolled 40.10 Nil Nil Coarsely crystalline. 
731 4.026 a Coincides 43.43 = ‘ Ditto 
731 4.026 Normal wit 36,56 i et Ditto 
731 4.026 a Maximum 36.50 * ef Ditto 
781 4.026 Annealed Stress 43.57 3.0 4.0 Ditto 
731 4.026 * 43.55 1.5 1.7 Ditto 
723 | 4.885 | Rolled 40.91 noo] Ni | Ditto 
723 4.885 is ( 42.54 oie eee Ditto 
723 4.885 Normal Ditto 36.27 fe wi Ditto 
723 4.885 a ‘ {| 36.42 4 oe ag Ditto 
723 4.885 Annealed | 41.46 ri * Ditto 
723 4.885 ‘5 41.46 a | * Ditto 
730 5.998 Rolled 21.36 Mi ie Ditto 
730 5.998 Mi | ( 18.70 “ Saat Ditto 
730 5.998 Normal Litt 16.14 aR ef | Ditto 
730 5.998 ss OD ga ee (BR 2 Ditto 
730 5.998 | Annealed | | 26.16 ae Ditto 
730 5.998 “a 27.00 * ae | Ditto 
782 7,47 Rolled 26.26 ae | és Coarsely crystalline. Broke in shoulder, 
72 | 7.47 | ( 21.54 | 5 ee Ditto Ditto 
782 7.47 Normal || Ditto - 24.00 ‘. ma | Ditto 
789 7.47 us 17.88 “as wee Ditto 
782 7.47 Annealed | 21.06 ¥ 5 Ditto Ditto 
782 7.47 - Re vs Ditto 

















During the solution of alloys containing more than 
5 per cent. silicon it is better to keep the assay from boil- 
ing, as the drillings become coated with hydrated silica, 
and thus prolong the time of solution. The presence of 
manganese also seems to favour solution. 


MECHANICAL SECTION. 


_ Insuch a research as the present one it is of the greatest 
importance that the various tests should be strictly com- 
— and, further, if pieces of the same metal which 
ave been subjected to different modes of thermal treat- 
ment are under consideration, it is essential that the 
exact nature of the various treatments should be clearly 
defined. In this connection, therefore, it is well to state 
that throughout this paper the term “rolled” is applied 
to bars in the condition in which they left the rolls, 
“‘normal ” to bars of the rolled material which have been | 
raised to a temperature of 1000 deg. Cent. and then | 
allowed to cool in air, and ‘‘annealed” to bars of the | 
rolled material which have been heated to a temperature 
of 950 deg. Cent. for about 40 hours, and then allowed to | 
cool down over a period of 170 hours. 
The whole of the test-bars were machined from the | 
centre of the original g-in. bars, so as to exclude any pos- | 
sibility of the results being affected by external oxidation | 
effects. The tensile tests were made on a 50-ton Wicksteed 
single-lever machine, on bars about } square inch in area | 
and 2 in. parallel. The diameters were read off to| 
rdys in. The elastic limits given are the permanent set | 


points determined by holding a pair of fine dividers 
against two fine marks on the test-bar and observing the | 
load when permanent deformation took place. The | 
results obtained on bars in the rolled, normal, and an- | 
nones “hoeanas are given in Table III., and graphically | 
in Fig. 1. | 
The tenacity of iron is increased by additions of silicon | 
up to 4 percent. Further additions, however, lower it | 
until, with about 6 per cent., it is reduced to nearly that 
of the iron before any addition was made. The rate of | 
fall in tenacity after the addition of 4 per cent. silicon 
is much greater than the rate of rise from 0 to 4 per cent., 
as is shown by the curves in Fig. 1. The somewhat erratic 








results obtained with the alloys in the normal condition { 


are readily explained by the study of their microstructure, 
which will be discussed in the next section. The elastic 
ratio, which is an index of the brittleness of the alloy, 
gradually increases as the silicon in the alloy rises from 
0 to 4 per cent., when it becomes equal to unity. 

The addition of silicon to iron up to 3 per cent. has 
little effect on the ductility of iron, provided the alloy 
has been well annealed, the effect of which is well shown 
in the case of the alloy containing about 3 per cent. 
silicon. Inthe normal condition the elongation and re- 
duction of area were each about 4 per cent. On anneal- 
ing, however, the elongation has increased to 35 per cent. 
and the reduction of area to 60 per cent. After the 
addition of 3 per cent. ‘silicon the reduction of area and 
elongation decrease very rapidly, almost becoming zero 
with the 4 per cent. : . 

The effect of silicon on the mechanical properties of 
iron may be briefly summarised as follows :—Although 
the addition of silicon to iron increases the elastic limit 
and tenacity of iron, such increase is only obtained by loss 
of ductility, which loss, provided the material has been 
well annealed, is very small until the silicon reaches 3 per 
cent., after which it becomes very great, the ductility 
almost becoming zero with 4 per cent. silicon. 

The alloys gradually increase in hardness with the 
addition of silicon, and after exceeding 5 per cent. silicon 
require great skill and care in machining in order to 
avoid fracture of the bar. 


The accurate manner in which the various test-pieces 
were machined reflects great credit upon the skill of Mr. 
A. E. Osborne, test-piece maker to the College, and the 
author would here acknowledge the assistance so ren- 


dered. 
PyromETRIc SECTION. 

The temperatures in this section were all determined 
with a Le Chatelier thermo-couple consisting of platinum 
and platinum alloyed with 10 per cent. rhodium as the 
metallic elements. The current produced by heating the 
couple was passed through a delicate dead-beat galvano- 
meter of the D’Arsonval suspended coil type, and the 
deflection of the galvanometer mirror observed with a 
millimetre scale and lamp in the usual manner. Since it 
is found unnecessary to have the galvanometer in the 
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platinum and the platinum rhodium circuit, the ends of 
the wire forming the cold junction, instead of being 
twisted together, were each soldered to a copper wire ; 
the two junctions were kept at the same temperature by 
immersing in alcohol contained in two test tubes standing 
in a vesse] of water, the temperature of whick could be 
readily determined by an ordinary thermometer. These 
copper wires were in turn connected to the galvanometer 
terminals. To form the hot junction the wires are simply 
twisted. together, two or three twists being generally 
sufficient. 

The zero of the instrument was obtained by bringing 
the hot and cold junctions to the same temperature ; the 
deflections produced by heating the couple to the boiling | 
points of water (100 deg. Cent.), sulphur (445 deg. Cent.), | 
selenium (665 deg. Cent.), and the melting points of tin | 
(232 deg. Cent.), lead (327 deg., Cent.), and normal potas- | 
sium sulphate(1015 deg. Cent.), were used in the construc- | 
tion of a calibration curve by plotting temperatures and 
deflections of:the galvanometer as co-ordinates. | 

The pieces of the-alloys, weighing about 75 grammes, | 
on which the-cor curves were determined, were 2,', in. | 
long by 2 in. in diameter, recessed 1 in. by-3 in, for the | 
fireclay shields.of the couple leads, and also beyond this | 
again’ $-in. by yy in. for the couple chamber, | 
exactly’ in the centre of the piece, the couple itself being! 
imactual contact with the alloy. | 

The heatings and coolings were conducted in vacuo in | 
a ‘porcelain tube surrounded by a thick fire-clay tube, | 
heated by.a coke fire. When the piece had attained the | 
reqijired temperature—about 950 deg, Cent.—the fire was | 
withdrawn and the piece allowed to cool, the time in 








seconds occupied by the. galvanometer mirror in falling 
through 1 millimetre scale division being. recorded by an 
electric chronograph. ; 5 

By plotting temperatures as abscisse and seconds to fall 
through 1 millimetre scale division as ordinates, the curves 
shown on Fig. 2 were obtained. _ : 

In the case of the alloy containing 99.85 per cent. iron, 
the critical points Ars, Ar,, and Ar, are very closely 
defined, occurring at 851 deg. Cent., 740 deg. Cent., and 
673 deg. Cent. respectively. The addition, however, of 
1.2 per cent. silicon to the iron entirely eliminates Ars, 
as already pointed out by Mr. Osmond and Professor 
Arnold, and lowers the temperature at which Ar, occurs 
to 733 deg. Cent. Successive additions of silicon still 
further lower the position of Ars, until with about 7.5 per 
cent. silicon it occurs at 678 deg. Cent. — 

Professor Arnold has already determined the tempera- 
ture at which Ar, occurs in iron containing 1.9 per cent. 
silicon, and Sir W. Roberts-Austen and Mr. Stead the 
temperatures in which it occurs in iron containing 44 per 
cent. silicon. To complete as far as possible the series, | 
determinations of the position of Ar; were made in the | 
case of alloys containing approximately 1, 3, 5, and 7 per | 
cent. silicon. The temperature at which Arz occurs, the | 
displacement of Ars, and the calculated displacement per | 
1 per cent. silicon are embodied in the following table :— 


TaBLe IV. 
a 








Temperature at Displacement | 








woe ed which Ar, | Displacement. 
3 Occurs, Silicon. 
deg. © de deg. 

0.02 740 “ 

1.03 733 7 = 
1.94 725 15 a7 
2.90 713 27 2 
4.5 703 37 4 
4.39 691 46 oH 
7.47 678 62 “s 





_In the case of the iron and iron containing 1 per cent. 
silicon, Ar, occurs as a double-headed point, whilst with 
2 per cent. of silicon and upwards it is a single point, the 


second head of Ar: gradually nage rege. eesongesd and smaller 
until finally it disappears... In the above table the tem- 
perature 'given for the first two alloys is that of the 
middle of the perturbation ; in the remaining cases it is 
that of the single point. =. : 

If a curve plotted with silicon per cent. and dis- 

lacement per 1 per cent. silicon as co-ordinates, it will 

seen that, allowing for errors of experiment, the dis- 

placement of Arg is proportional to the amount of silicon 

resent in the alloy, the mean displacement being about 
deg. Cent. per 1 per cent. silicon. _ : 

The man oF point-Ar, is very faintly marked in the 
first two curves in Fig. 2, corres case, Tg the iron and 
iron with 1 per cent. silicon alloys; this was to be ex- 
pected on account of the low percentage of carbon present. 
In the remaining alloys, whether the perturbation in the 
cooling curve occurring about 650 deg. corresponds to Ar, 
is very difficult to say, as no cementite is visible in the 
micro-structures; it may, however, correspond to the 
solidifying point of the substance, which goes to make 
the numerous dark-coloured cubes present in the annealed 
section, It is very interesting to note that in the last 
curve given, which refers to an alloy containing carbon 
0.18 per cent., silicon 4.85 per cent., manganese 0,18 per 
cent., a very slight perturbation occurs about 650 deg., 
which is altogether too small to account for the 0.18.per 
cent. carbon. ‘This very interesting point requires still 
further investigation before any definite conclusion can 


be arrived at, 
Microscopic SEcTIon. 
In order to study the microstructure of the alloys, sec- 
tions were machined out of the centres of the bars in the 





Fig. 


“rolled,” “normal,” and ‘‘annealed” conditions, polished 
in the usual way, and etched with 10 per cent. nitric acid. 
he structures obtained in this manner are shown in - 
photomicrographs, Nos. 1 to 10, page as seen under 
vertical illumination at a uniform mapuiaension of 360 
diameters. 

The structure of practically pure iron, which has been 
submitted to tusion, is shown in photomicrographs 1 and 2, 
page 398. In the ‘* normal” condition it consists of allo- 
triomorphic crystals of ferrite, with a few patches of 
rlite, showing dark in the photomicrographs, 
however, the 


laminated 
dispersed through the mass ; on eosmape 
cementite of these small pearlite areas tends 


to segregate 
and form small knots of structurally free cementite mgt 
micrograph 2) occurring side by side with ferrite, which, if 


we are right in assuming steel to be an alloy of iron and 
carbon forming a eutectic mixture (pearlite , is quite ab- 
normal and remains unexplained. The addition of 1 per 
cent. silicon produces great changes in the microstructure, 
which are not apparent in the ‘‘normal” condition, No. 3 


(page 398), but can be clearly seen when: annealed, | 
No. 4, where there are very clearly developed two | 


Sage of crystals, the one with a large and bright surface, 
the other with a very much broken-up appearance; in 
passing it may be well to observe that the cementite 
always occurs in the areas possessing a broken-up appear- 
ance. When the silicon rises to 2 per cent. the crystals 
all have large bright surfaces, and this is characteristic of 
all alloys of iron containing silicon up to 10 per cent. 
No cementite is visible, although the alloys contain 
practically the same amount of carbon as the iron, the 
structure of which is figured in photomicrographs 1 and 
2. But in the normal condition a kind of membrane of a 
white substance begins to develop, which is almost suffi- 
cient to surround the crystals when the silicon rises to 5 per 
cent. (Nos. 5 and 6, page 398). These membranes account 
for the very erratic and poor mechanical properties of 


| the alloys in the ‘‘normal” condition. On annealing, 
per 1 per Cent. however, they decompose, leaving the crystal junctions 


quite fine, and numerous small areas of a decomposition 
| product which in many cases are almost perfect cubes 
|(Nos. 7 and 8). The substance of these membranes, 
the composition of which has not yet been determined, 
occurs in the ‘rolled ” sections in worm-like and needle- 
like masses scattered throughout the mass (No. 9), which 
on heating to 1000 deg. Cent. travel to the junctions 
of the crystals. The presence of carbon and man- 
| ganese, especially when the silicon is high, seem to 
increase the amount of this compound, as shown in 
No. 10, which is a photomicrograph of an unetched 
specimen of an alloy containing—carbon, 0.18 per cent. ; 
| silicon, 4.85 per cent.; manganese, 0.18 per cent. This, 





on referring to the cooling curves, does not show the cri- 
tical point Ar,, although it contains 0.18 per cent. carbon. 

On_referring to the results obtained by Mr. Hadfield 
(Table I.), when the silicon reaches about 3.5 per cent., 
an increasing decrease in the maximum stress of the 
annealed specimens, as compared with the rolled ones, 
occurs, which, when the silicon rises to 5.5 per cent., 
amounts to 50 per cent. This probably is due to the 
formation of a considerable quantity of the compound 
referred to above (as the manganese and carbon are fairly 
high), which on annealing would have large masses of its 
decomposition product, and thus lead to an inferior 
tenacity. Photomicrograph 11, page 398, is one of a 
sample of ferro-silicon containing about 27 per cent. 
silicon under oblique illumination at a magnification of 
60 diameters ; it consists of two constituents, one con- 
sisting of e crystals, which appear dark in the photo- 
graph, and the other, which is compound in character, 
and — to be a eutectic mixture, Photomicro- 
graph 12 is that of a ferro-silicon containing 75 per cent. 
silicon under direct illumination at a magnification of 60 
diameters, and consists of two constituents, one light and 
the other dark ; the dark one is very brittle, and readily 
falls out in the polishing process. * 

These two sections are merely included to show that 
the microstructure of these alloys is worthy of further 
consideration when a satisfactory method of preparing 
them has been obtained. 


MAGNETIC PROPERTIES. 


The investigation of the magnetic properties of the 
alloys, although not a purely metallurgical question, is 





included on account of its great importance in the manu- 
facture of mild steel for dynamos and transformers. 

The most extensive research in this subject is one by 
Professor Barrett and Messrs. Brown and Hadfield, who 
have investigated upwards of one hundred alloys of iron ; 
but to enter into a discussion of the results obtained 
would take up too much of the valuable time of the 
Institute. 

A brief summary of the results obtained by the author 
on annealed specimens of the alloys described in this 
paper are embodied in the following table :— 











TABLE V. 
! ane rt 45 ! “ aeripial + sirens age. 
Silicon, ; Maximum | Permea- | Coer- | Energy Dissi- 
per ' Induction. bility for | ae cive | pated per Com- 
Cent. H=2. | H=4. | ¥ | Force. | plete Cycle. 
ergs per c.c. 
0.02 16,600 2325 | 8375 1.8 P50 
| 1.02 16,200 2562 ~ 8000 1.7 8,798 
2.90 15,500 2750 «=| *+7325°! 41.56 8,081 
7.47 14,000 2937 9000 1.0 6,613 
| 4.89 14,750 | 2665 7200 | 12 6,110 
| 








It will be seen from this table that as the percentage of 
silicon increases the permeability for low magnetic fields 
increases, and the coercive force and hysteresis loss 
decrease. 

The work embodied in this — owes its success to the 
—_ facilities possessed by the metallurgi 
of } de 


facilit — department 
liversity College, Sheffield, which Professor Arnold 
and his colleague, Mr. A. McWilliam, have placed at the 
author’s disposal. However, it is not to facilities granted, 
but rather to the sympathy and advice heartily tendered 
by Professor Arnold and his able staff in every portion of 
the work during the past two years, that the author 
would chiefly refer. For much valuable assistance and 
advice in the determination of the magnetic properties 
the author is indebted to Dr. Hicks, F.R.S., who also 
very kindly placed his laboratory at the writer’s disposal. 








SHIPBUILDING IN GERMANY. — The Flensburg Ship- 
building Company has for the last financial year—1902-3 
—earned net profits amounting to 584,453 marks (29,0007. ), 
| from which the shareholders get a dividend of 14 per cent. 
| In the past year the company has completed the delivery 
| of seven steamers and two dock-halves. 











2 The engravings on page 398 are half the size of the 


original photomicrographs. 
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INFLUENCE OF SILICON 





Photo nicrograph 1.—Si, 0.02 per cent. 
C, 0.04 per cent.. Normal, 


Photomicrograph 2,—Si, 0.02 per cent. ; 
C, 0.04 per cent. 


(For Descrip'ion, see Page 395.) 


Annealed, C, 0.04 per cent. 


Photomicrograph 3.-—Si, 1.02 per cent. ; 
Normal. 


ON IRON. 





Photomierc graph 4.—-Si, 1.02 per cent. ; 
C, 0.04 per cent. Annealed. 





Photomicrograph 5.—Si, 4.03 per cent. ; 
©, 0.04 per cent, Normal. 


Si, 5.99 per cent. ; 


Photomicrograph 9. 
Rolled, 


C, 0.04 per cent. 


AMERICAN STEEL RarLs.—In 1860, 8616 tons of steel rails 
were made in the United States. In 1870 the production 
was still trifling—viz., 30,357 tons; but in 1880 it had been 
carried to 852,196 tons. In 1890 it had further advanced 
to 1,867,887 tons; and in 1900 it amounted to 2,383,654 
tons. In 1901 the output was 2,870,816 tons, and last 
year it stood at 2,876,293 tons. In 1860 the price of steel 
rails in the United States averaged 1324 dols. per ton. In 
1870 the average had fallen to 106} dols. per ton; and in 
1880 to 674 dols. per ton. In 18) there was a further 
fall to 31$ dols. per ton, but in 1900 there was a rally to 
32} dols. per ton. In 1901 the average was 274 dols. per 
ton, and last year the price was 28 rm a per ton. 





New TROOPSHIP FOR THE INDIAN GOVERNMENT.—The 
Indian Government has just placed with Messrs. Vickers, 
Sons, and Maxim, Limited, an order for a new twin- 
screw troopship, considerably larger than the former 
troopship, built at the same works—the Warren Has- 
tings. The new vessel is to be 437 ft. long, with a 
beam of 52 ft. 3 in., and at 19 ft. draught she will displace 
7340 tons ; whereas in the ship of ten years ago the length 
was 337 ft., and thedisplacement 3400tons. This new vessel, 
like the Warren Hastings, has been designed by Sir 
Edward Reed, K.C.B., whe hes been for many years the 








Photomicrograph 6.—Si, 4.89 per cent. ; 
C, 0.04 per cent. 


Photomicrograph 10.-—Si, 4.85 per cent.; C, 0.18 
per cent. ; Mn, 0.18 per cent. 





Normal. C, 0.04 per cent. 


Unetched. 


naval architect for the India Office, and she is to attain 
on a six hours’ official trial a speed of 184 knots. The 
machinery, which is of the triple-expansion type, is to 
develop 9400 indicated horse-power when running at 115 
revolutions. There will be two sets of three-crank triple- 
expansion engines, having cylinders of a diameter respec- 
tively of 30 in., 47 in., and 75 in., the stroke being 48 in., 
while the steam will be generated in four double-ended 
cylindrical boilers, which are to be fitted with Howden’s 
system of forced draught. The earlier ship was only of 
18 knots s , the engines being 7000 horse-power. ‘The 
new vessel will carry an enormous number of troops, 
and, asa precautionary measure, she will mount a large 
number of quick-firing guns, which, of course, will also 
supplied from the gun factory of Messrs. Vickers, Sons, 
and Maxim. 





ConTracts.—Messrs. Edward Finch and Co., Limited, 
of the Bridge Works, Chepstow, have obtained a contract 
from the-Crown Agents of the Colonies for the building 
of a large caisson for the Colombo Graving Dock. Ceylon, 
to be completed and placed in position there. The engi- 
neers to the work are Messrs. Coode, Son, and Mathews. 
—The Aberdeen Harbour Board have decided to recon- 
struct the whole of the numerous railway junctions run- 


Photomicrograph 7.—Si, 2.13 
Anne 


Photomicrograph 11.—Ferro-silicon, 27 per 


Photomicrograph 8.—Si, 7.47 per cent. ; 


r cent.; 
C, 0.04 per cent. Anneale 1. 


ed. 





a 4 Photomicrograph 12.—Ferro-silicon, 81 per 
cent. Si, Etched with boiling hydrochloric acid. cent. Si._ Etched with nitro-hydrofluoric acid. 


ning round their docks, and in doing so are departing 
from the usual railway practice of having built-up switches, 
&c. Hadfield’s Steel Foundry Company have obtained a 
| large contract to supply all the switches and crossings in 
Hadfield’s manganese cast steel. This new departure 
speaks well for the wearing qualities of this material, 
as it will have to bear the heavy traffic of the North British 
Railway Company, with their new 30-ton long wagons.— 
Messrs. Mather and Platt, Limited, Manchester, are sup- 
plying a complete electrical power and lighting plant for 
shipment to South America, comprising three combined 
sets of engine and dynamo, each of a capacity of 200 kilo- 
watts, and two sets of 60 kilowatts each, with surface-con- 
densing plants, provided with motor-driven circulating 
and air pumps, and each capable of dealing with 12,000 Ib. 
of steam per hour. The generating plant will furnish 
power to 45 continuous-current motors, varying from 
| 14 to 42 brake et ett five of these being direct 
coupled to centrifugal pumps, and two to the con- 
/ denser pumps. They are also building a complete three- 

phase power plant for a cotton mill. The direct-coupled 
| three-phase generator runs at 330 revolutions per minute, 
| and gives an output of 550 kilowatts with a frequency of 
| 50 cycles per second at 440 volts. There are 23 induction 





motors, the great majority of which are of 25 brake horse- 
power, 
' 
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SIX-WHEEL COUPLED PASSENGER LOCOMOTIVE; CALEDONIAN 





RAILWAY. 
CONSTRUCTED AT THE COMPANY’S WORKS, FROM THE DESIGNS OF MR. J. F. McINTOSH, LOCOMOTIVE SUPERINTENDENT. 








THE locomotive which we illustrate above has been 
designed and constructed by Mr. J..F. McIntosh, Loco- 
motive Superintendent of the Caledonian Railway, for 
the heavy West Coast traffic between Carlisle and 
Glasgow, Edinburgh, and the North. It makes the 
fourth successive type of a class which has not only 
done splendid work, but has been greatly admired 
for excellent proportions. The first of the class—the 
‘* Dunalastair ”—came out in 1896, and had a tractive 
force of 14,400 Ib., the cylinders being 18} in. by 
26 in.; while the total heating surface was 1403 square 
feet. Following upon this came an improved class, 
with cylinders 19 in. in diameter, the heating surface 
being increased to 1500 square feet, and the steam 
pressure from 160 lb. ‘to 175 lb., with a tractive 
force of 16,840 lb. The third series had the same 


Comparative Dimensions of Dunalastair Engines. 














| 


721 766 900 50 
Class. | Class. | Class. Class. 
| 
Cylinders. 
Diameter. . ree tin.) 1. Oh. 2.7 0 ee 19 
Stroke os BS 3 3 22 23 7.3 
Between centres a 23 2 44 | 24} 2 1 
: Wheels. 
Diameter of bogie on tread 
ft.in., 3 6 3 6 36 3 6 
Diameter of driving and trail-| 
ing tread :. ft. in.| 6 6 6 6 66 6 6 
Boiler. 
Height of centre from rail 
ft.in.| 7° 9 79 80 6 
Length of barrel oo. yp | 20 Shi WE) 2] 17 44 
Mean outside diameter of bar-! | 
rel “e +» ft, in.) 4 9} 4 ot | 4 9} 5 0 
Firebox. 
Length outside .. .. ft.in.| 6 5 6 5 6 114 8 6 
Breadth outside at bottom) 
ft.in.| 4 0} | 4 0% | 4 O} 40 
Depth from centre of boiler, 
ront... oe -. ft.in.| 5 6 5 6 59 6 3 
Depth from centre of boiler, 
back .. - ..ft.in.| 5 O 5 0 538 8 9 
Tubes. , 
Number .. <i ws .-| 265 265 269 27 
Distance between tube-plates | 
ft.in.} 10 7 | 11 44 |1144 17 8 
i i F ; af | 257x14 
Diameter outside ad al O | 0 ye) OR L, 13x24 
| 2 
Heating Surface. | 
Tubes ad oe .. Sq. ft. 1284.45 | 1881.22 | 1402 2255 
Firebox .. <s jo- |, STS |. Lee ee 145 
Total »» 1403.23 | 1500.0 1540 2400 
Firegrate area .. oa 20.63 | 20.63 23 26 
Working pressure in pounds } 
per square inch me - 160 175 180 200 
Tractive force .. a Ib. 14,400 | 16,840 | 17,350 22,050 
Capacity of tender tank, yals. 4,125 


3,570 4,125 5,000 





arrangement of cylinders with increased pressure 
and boiler power, 40 square feet being added to 
the heating surface, and the steam pressure increased 
to 175 1b., so that the tractive force was 17,350 lb. 
But no sooner were new engines designed, built, 
and turned out, than the traffic department added 
more carriages or dining-saloons, making the trains 
so heavy that the surplus reserve power of the 
locomotives was soon utilised, and a further increase 
of power became necessary. Mr. McIntosh, however, 


seems to have kept pace with the steadily-increasing 
weight of trains, and the new engines which he has 





| turned: out have been running the midnight sleepers 
and the 2 o’clock trains without any assistance over 
the very heavy Beattock gradients with marked regu- 


larity and success. The up 2 p.m. train generally 
consists of a load equal to 194 vehicles, and sometimes 
204, and the down 2 p.m. train, with which the engine 
returns on the same day from Carlisle at 8.21 p.m., is 
usually equal to 164 vehicles, and these engines have 
proved that they can haul this heavy load with ease. 

These new engines differ from their predecessors in 
having six-coupled instead of four-coupled wheels.. The 
wheels are of the same diameter as before (6 ft..6 in.), 
and there is a similar leading four-wheeled bogie. 
The cylinders are, as formerly, placed inside the frames, 
and are 21 in. in diameter by 26 in.; the heating sur- 
face in this case has been very materially increased, 
being about 2400 square feet—exactly 1000 more than 
in the engjnes of seven years ago, and 860 square feet 
more than in the immediately-preceding engines. The 
boiler, of course, has been very greatly increased in 
size, as is shown in the comparative dimensions of 
successsive engines, as given in the annexed table. 
The heating surface might have been slightly greater 
had there not been a few 24-in. tubes put in the 
bottom rows of the boiler, so as to afford better 
facilities for cleaning them, and also to reduce, 
as far -as possible, the likelihood of these tubes 
becoming choked. The firebox has 145 square feet 
of heating surface, which is much greater than in 
the preceding engines. It will be further noted, from 
the table of dimensions, that the working pressure has 
been increased from the 160 lb., of the first Dunala- 
stair of seven years ago, to 200 lb. in the case of the 
latest. The tractive force is now 22,050 1b. As regards 
the balancing of weights, a very satisfactory result 
has been achieved, the total.weight on the driving- 
axles -being. 18 tons:10 cwt. on. the leading and 
18 tons 5 cwt. on the centre and trailing wheels, 
while the bogie carries 18 tons. The total weight of 
the engine (excluding tender) is 73 tous. 

The tender is carried, as in the preceding engines, 
on two four-wheeled bogies, and the capacities have 
been increased to correspond with the power of the 
engine, and the quantity of coal and water used on the 
runs from Carlisle to the North. The water capacity 
is 5000 gallons, and there can be carried 5 tons of coal 
to coping, while the full capacity is 6 tons. The 
weight of the tender in working order is 55 tons, so 
that the total weight of locomotive and tender works 
out to 128 tons, the total length over the buffers being 
65 ft. 6in. We hope later to publish some drawings 
of this locomotive, and in the meantime we give a 
table of diménsions, not only of these engines, but of 
her predecessors,* to show the remarkable advance 
which has been made within the past seven years. 








INDUSTRIAL NOTES. 

THE more important subjects dealt with at the 
Trades Union Congress at Leicester are commented 
upon elsewhere. Here we propose to note a few 
things about the personne of the Congress and the 
more general business. As regards the composition of 
the Congress, there was a very large proportion of 
younger men, of men whose connection with the 








labour movement. began in. 188J, or commenced since 
that date. Only two delegates were present whose 
connection with the annual congresses began’ as early 
as 1869 and’ 1871. Scarcely half-a-dozen. began ‘so 
early as the Sheffield Congress in 1873. But many of 
the delegates present were old unionists, men whose 
experience goes back 30 or 40 years. - However, the old 
feuds of 10 or 12 years’ ago seem to have subsided, 
for the welcome accorded to two of the old leaders, 
who attended as visitors, was all that could be de- 
sired. There was to some extent a revival of the old 
exploiting system by. men outside the labour move- 
ment, but this was not done in Congress, but on the 
‘* pavement,” after the manner of outside brokers at the 
Stock Exchange. The programme was strictly adhered 
to, even in the matter of delegations to Congress b 
outside bodies, such as those from America and Hol- 
land, and from the Federation of Trades and the 
Co-Operative Union. Two very important bodies 
were unrepresented—the Amalgamated Society of 
Engineers’ and the Ironfounders ; there were also two 
others. The exclusions were mostly due to internal 
disputes as to lines of demarcation of work. The dele- 
gate’s fee was in one instance returned, on the ground 
that he was ineligible. There was very little junket- 
ing beyond the banquet given by the Leicester trades, 
but there were ladies’ teas and receptions in some 
cases. 

Among the subjects discussed, otherwise than those 
elsewhere alluded to, were what a delegate termed 
the ‘‘ hardy annuals.” In this category are found the 
‘legal eight hours,” which the Congress endorsed, in 
spite of the opposition of one section hitherto in favour 
of it; compulsory arbitration, which the Congress 
rejected, and then passed a resolution which really 
demanded compulsory powers ; old-age pensions, whieh 
were adoped; one in favour of fair wages in Govern- 
ment employment ; international arbitration ; and the 
appointment of a labour minister. The educational 
resolution embodied universal, free, secular education, 
a sentence giving power to parents to have non-sec- 
tarian religious teaching being struck out of the second 
clause. Amendments to the Mines’ Regulation Bill 
and tothe Factory Acts were carried, including ex- 
tended inspection; also inspection of boilers, and 
extensive housing of the working classes. These and 
subordinate topics were discussed, and resolutions 
thereon carried. The programme was of an extended 
character, in favour of social reforms of a general kind, 
as well as those purely industrial, as embodied in trade 
union rules. The evolution in this direction was in- 
evitable after five and thirty years of active existence. 
The constitution of the Parliamentary Committee is 
alwaysa pretty good test of the calibre of the Congress, 
This year the selection has been exceedingly good ; in- 
deed, it could scarcely be better. The men are able and 
well known ; they represent the prudent side of trade 
unionism. The socialistic element is barely recognised 
~—at most only two are declared Socialists. This fact 
alone indicates a policy of caution. On the whole, 
this has been the most important Congress held during 
the last dozen years, in conduct, tone, and character. 





The Amalgamated Engineers’ Journal for the cur- 
rent month says that ‘‘the York Conference has taken 





* See ENGINEERING, May 18, 1900, vol. lxix., page 636. | 








place, but separated without tangible result, the em- 
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ployers declining, as from the first, to restore the shillin 
reduction, bit at the same time indicating that shoul 
the matter be again raised locally, an application would 
receive consideration according to the state of trade.” 
The matter is being again discussed locally in the 
districts affected. Barrow has accepted a modified 
reduction, but the Dundee men.declare that they will 
not accept a lower rate. There is still a good deal of 
friction in the Clyde district over the recent dispute. 
The election of new members to the council has been 
declared. In the matter of Parliamentary candidates 
the choice has fallen upon Messrs, C. Duncan—9877 
votes—and J. Proctor—8268 votes. The branch re- 
turns show an aggregate membership of 95,201. Of these 
3244 were on donation benefit, 2001 on sick benefit, and 
4462 on superannuation benefit. There was an in- 
crease in all except sick benefit, where the decrease was 
52. Anappeal is made in support of the tailors’ strike 
in Edinburgh, in which it is stated that the men have 
had no advance for thirteen years. They now seek to 
be put on a level with Glasgow as regards rates of 
pay. The council have voted 400/., which the members 
are asked to replenish by a levy of 3d. per member. 
The levies for the quarter amount to 2s. 6d., of which 
ls. is for superannuation purposes. The society is 
still trying to get rid of the unfit—those who will not 
work, and those who try to evade just debts for lodg- 
ing. In the preliminary articles reference is made to 
books on both sides of the fiscal controversy, while the 
excellent articles on technology are continued. 


The report of the Ironfounders’ Society is far from 
a The signs of improvement seem to have 
disappeared, and in their stead there are signs of 
decreasing trade and of increasing lack of employ- 
ment. The total number on benefit was 2691 ; last 
month, 2525—increase, 166. Of the total, 1006 were on 
donation benefit—increase, 154 ; on sick benefit, 427— 
decrease, 12; on superannuation benefit, 1097; last 
month, 1110—decrease, 13; unemployed, but out of 
benefit, 151—increase, 30; on dispute benefit, 10—in- 
crease, 7. The increase of unemployed is really 191, 
if we deduct the decreases under the heads of ‘‘ Sick ” 
and ‘‘ Superannuation.” But it is pointed out that 
nearly 100 are idle through the strike of pattern-makers 
at Messrs. Harland and Wolff’s at Belfast. If the 
strike continues, that number will be increased. Apart, 
however, from the figures given, the returns as to the 
state of trade from the branches indicate a slackening- 
off under various heads ; ten fewer branches report 
trade as very good; on the other hand, nine more 
report trade as good this month. Taking all the heads 
from ‘* Very good” to “ Dull,” 104 branches, with 
15,891 members, make such reports, as against 110 
branches, with 16,985 members, last month—worse for 
over 1000 members. In all, 23 branches reported 
trade as from very slack to very bad, with 2534 
members; last month only 17 branches, with 1354 
members, so reported. The trend of trade in this 
branch is therefore decidedly in a downward direc- 
tion. The cost of benefits in the month was 866/. 9s. 8d. 

er week, or 11}d. per member per week. The total 
Finds amounted to 102,944/. 2s. 5d.—increase in the 
month, 319/. 1s. 2d. The aggregate membership was 
18,425; this also shows an increase. The members 
are cautioned against going to Canada to take the 
place of men on strike at a foundry at Toronto. The 
union is jubilant over the return to Parliament of Mr. 
A. Henderson, M.P., one of its members. 


The report of the Associated Iron-Moulders of Scot- 
land is much more favourable than that of the English 
and Irish ironfounders, both as regards the increase in 
membership and the decrease in the number of unem- 
ployed. The working membership—that is, those em- 
ployed- increased from 5659 to 5705 in the month. 
This is the highest point attained this year. The re- 
port indicates that the signs are favourable, especially 
at Greenock, and to some 2xtent at Paisley. The 
number of idle members on benefit has been reduced, 
with the prospect of still further reduction now that 
the holiday season is over. The financial position is 
not so good. The income for the month was 
1737/. 12s. 10d.; the expenditure, 1895/. 6s 3d.; loss 
in the month, 157/. 13s. 5d. But, it is pointed out, 
the loss is more nominal than real, for the arrears 
which usually accumulate during the holidays decrease 
the income, while the expenditure increases. The 
wages question still hangs fire. ‘The’ negotiations, if 
indeed such a term can be used as regards the corre- 
spondence, are on different lines ; the employers seek 
arbitration on the question of a reduction in wages ; 
this the men refuse, but offer instead the formation 
of a Conciliation and Arbitration Board to deal 
with all questions, irrespective of the question now 
atissue. But the men meanwhile are empowered 
to resist any attempt at reduction. The two parties 
are at variance in respect of the ‘‘ understanding ” 
alleged to have been arrived at at the conference held 
over two months ago. The men at Dundee have re- 
jected the pro “‘ premium system” by a firm of 
iron-moulders. The men generally seem to be opposed 
toit. Thereis a report on the Toronto strike, in which 


‘all the main facts are given as to the attitude of the 
two parties. 





The London Trades and Labour Gazette, the organ 
of the London Trades Council, conducted by the secre- 
tary, has committed itself to the policy of Protection 
as regards the fiscal policy propounded by the Colonial 
Secretary, and the editor falls foul of the labour 
members and others who have signed the appeal to 
the workmen of Canada, New Zealand, and Australia. 
But Mr. James Macdonald, the secretary of the 
| council and editor of the Gazette, has had to admit that 
| these are his own private views, and not the views of 

the London Trades Council. He has also been called 
to account for the letter, or leaflet, which he wrote on 
the subject for the Birmingham committee. He states 
that it was written as from a private individual, on his 
own ea pe not on the paper of the council. On the 
question of giving evidence before the Royal Com- 
mission on Labour, he is at one with his council, and 
with all the other unions in the country. The leading 
article for the month is on ‘‘ The Labour Representa- 
tion Work in London,” and it seems that the I.L.P. 
rather object to the selection made of two candidates ; 
but they are told that the number of their members 
is so small as not to count in the selection. The 
reports as regards the proceedings of provincial trades 
councils and of trade unions abroad are of the best. 
In no other journal are there to be found such details 
asare here given. Its views on current topics are mostly 
socialistic ; its policy that of the 8.D.F. or L.L.P 
but its information is general and for the most part 
reliable. If it reported more and lectured less, its 
usefulness would increase, and its influence would be 
greater. 





we 





The Monthly Circular of the Durham Miners’ Asso- 
ciation is more than usually attractive by reason of the 
important reports it contains. The Compensation 
Committee have had before them 22 cases—nine fatal, 
six non-fatal, and seven of reference to the medical 
referee. One claim was disallowed ; two were allowed 
full compensation; one was awarded three weeks’ 
compensation. The others were allowed compensation 
on the report of the medical adviser. In the cases of 
fatal accident the committee awarded compensation 
on a much larger scale than the mineowners offered. 
In the non-fatal cases the employers repudiated re- 
sponsibility except to a limited extent, but the com- 
mittee awarded such as they deemed to be just. The 
report as to the work of the Conciliation Board deals 
with the employers’ request for a reduction, and gives 
the basis for such demand. The case of the firemen’s 
hours of labour and wages is reported ; the demand is 
for a reduction of hours, or an increase of pay. The 

ny-putters’ basis of wages was also considered ; a 
basis was agreed to—increase of 3d. per day. Engine- 
men’s hours at week-ends were also considered, and an 
arrangement made on the basis of the sub-committee’s 
recommendations. Mechanics’ wages, &c., were also 
considered, and referred to a sub-committee. Two 
agreements were entered into as regards coal-drawing 
and basis of day-wages, both being signed by the re- 
spective parties. The vote on the eight-hours’ ques- 
tion resulted as follows:—For trade union action, 
30,841 ; for State interference, 12,899; majority 
against State interference, 17,942. It is stated that 
every effort was made to get a larger ballot, but the 
majority is deemed sufficient. This is a reply to the 
Federation of Miners, whose members have tried to 
force the situation. 





There are indications of solid improvement in the 
iron trades in the Wolverhampton district, both in 
raw material and finished products. There has been 
a greater demand and more offers for both. Smelters, 
in view of the increased demand for forge and foundry 
pig iron, are advancing their agereer For all de- 
iveries over the quarter a shilling per ton advance on 
recent rates is demanded. The finished iron makers 
did not follow suit, but their quotations are firmer. 
| Best bars have been in steady sale, and better business 
bel been done in common iron, an increase of orders 





being given out. Rod iron and gas-tube strip have | 


n quiet, owing, it is said, to a preference for steel. 

| Hoops have been in demand, and prices upheld. In 
| the steel trade there has been fair activity, but the 
|prices remain unchanged. In the engineering and 
| allied trades there has re little change. 
In the Birmingham district, the improvement noted 
| of late has been maintained, both in raw and finished 
material. Sheet makers have been active, and galva- 
| nisers have had good orders for export purposes tol 


~ 





| Australia, and South America. The engineering and 
| allied trades are fairly well employed on the whole. 
| The trade union secretaries describe trade as moderate, 
, but only a small proportion are out of. work. In the 
| other iron, steel, and metal-using industries trade is 


| mostly fairly good. 





ndia, | 





| 


| diagrams 


in most of the Lancashire centres are not very 
encouraging. It is said that it is exceptional where 
establishments are more than moderately engaged. 
Machine-tool makers engaged on special work are 
mostly fairly busy, but in the ordinary run of 
machine tools a slackening off is reported. Boiler- 
makers report trade as quiet. 


The dispute in the Welsh tinplate trade, by which 
some 14,000 men were idle, was settled by the Con- 
ciliation Board last week, a large proportion resuming 
work ere the week ended, a the rest on Monday, 
the 14th inst., on the old terms. The matters in dis- 
pute are to be investigated by a committee, and terms 
to be agreed upon. 








The summonses against the Dowlais workmen for 
assaulting the Jews have been withdrawn, the men 
having agreed with the complainants to pay all costs 
and not further to molest them. 


CAST IRON FOR PISTON-RINGS. 


Permanent Set in Cast Iron Due to Small Stresses, and 
its Bearing on the Design of Piston-Rings and Springs.* 
By C. H. WinerFieEtp. 
Ir is well known that if a rod of steel or wrought iron 
is subjected to a longitudinal force, the consequent elon- 
— follows Robert Hooke’s law, Ut tensio sic vis, so 
ong as the stress} does not exceed what is known as the 
‘*elastic limit” for the material in question. The modern 
statement of this law is that ‘‘strain varies as the stress 
applied,” and the proportions of engineering structures 
are usually calculated by formule based on the assumed 
truth of this enunciation. 
It has long been known that cast iron, when in the con- 
dition in which it leaves the mould, has no initial elastic 
limit, and hence the strains produced by a gradually in- 
creasing load do not at first sight seem to obey Hooke’s 
law. On removal of this load, however, it is found that 
the bar has become ‘gpm oie elongated, and that so 
long as the load which produced the set is not exceeded, 
the elongations, if referred to this new length of the un- 
loaded bar, do follow Hooke’s law. The apparent anomaly, 
therefore, was due to the neglect of this permanent set. 
Mr. William Keep, in a book on cast iron, published in 
1902, says (page 149):—‘‘This material takes set with 
the smallest load ; but after ng been subjected to a 
ven dead-load ., it is perfectly elastic for less 
oads.” This property of taking a set with very small 
loads may be illustrated by the case of a valve-ring of 
Dee radial thickness, and purposely made only +}, in. 
arger than a ring gauge of tt in. bore. It fitted the gauge 
so re mye as to carry its own weight and 1 lb. 10 oz. besides; 
but by merely — it between the hands, its dia- 
meter was so much reduced that it dropped freely through 
the gauge. It could be again made to fit tightly by 
pulling the ends apart. Mr. Keep omits to state that, 
as mentioned further on, cast iron does not uire the 
whole of the permanent set instantaneously. Either the 
steady maintenance of a load or its repeated application 
will cause the set to increase to a maximum.§ 
Stress-strain curves for cast iron and wrought iron are 
shown diagrammatically in Fig. 1. The straight line O C 
shows that with loads less than the elastic limit the stress 
varies as the strain in the case of wrought iron, 
. Js _ 2) 
for instance, — = = 
( i. hy’ 

The curvilinear form of the cast-iron ascending curve 
shows that this is not the case when a load is gradually 
—— to this material. If, however, the load is gradu- 
ally increased till the stress corresponds to some point 
such as A, and then gradually removed, the descending 
stress-strain line does not retrace the ascending curve 
O A, but follows the line A D, and prolonged or repeated 
loading causes a gradual change until finally A E is the 
permanent stress-strain curve for stresses not greater than 
fo, both for increasing and decreasing loads; the bar 
having taken a permanent set = O E. Thestraight form 
of the line A E shows that, as already stated, the cast 

iron now behaves as a perfectly elastic material. 

Fig. 1 may also be used to illustrate the stresses in a 
beam, if suitable scales are chosen, so that the abscisse 
OD, O E, &c., may represent corresponding deflections, 
since the fibres of a beam elongate in proportion to its 
defiection.|| If the stress due to a deflection = d, is f; lb. 


* Paper read before the British Association, Section G, 
September 16. ; 

4 ‘elongation ” is meant change of length either by 
stretching or compressing. The former is positive, the 
latter negative, elongation. ‘ 

+ By ‘‘stress” is meant the force in pounds per square 
inch, acting across a section normal to the direction of the 
force. The consequent elongation is a measure of the 
“strain.” 

§ The gradual development of the permanent set with 
steady loading is shown by Table I. and Fig. 3. That 
due to repetition of the same load is shown by some 
ublished in 1886 by Professor Kennedy 
(Minutes Proc. Inst. C.E., vol. Ixxxviii., page 33). The 
latter also show the very perfect elastic properties 








| acquired, and which will be referred to later on. 


! 


|| This is not strictly true for a material like cast-iron, but 
it is sufficiently accurate for the purposes of this paper. 
The actual tensile stress in such a beam is slightly less 
_ would ponerse gre to ne shown if Me 3 —T 
in Fig. 1 represent deflections (see a paper by E. V. 
Clark, in vol. cxlix., Minutes of Soncnelings of the Insti- 


Reports as to the condition of the engineering trades tution of Civil Engineers, page 313). 
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per square inch, the formule usually given in text-books 
will show that a deflection = dy corresponds to a stress fs ; 
whereas if the material is cast iron, it will not actually ex- 

Moreover, if the beam is intended to act as a 
spring throughout a range = 7, it is necessary to design 
and make it as if the range were to be dy. 

A Ramsbottom piston-ring is a special form of beam, 
and its deflections (which may be represented by the 
abscisse in Fig. 1) are measured a the difference between 
the reciprocal of its mean radius when constrained by the 
sides of the cylinder in which it works, and that of its 


mean radius when unconstrained—i.e., stress a 1_1 


© 
Here, again, it will be seen that the published formule 
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(such, for instance, as those given in Section 167 of 
Unwin’s ‘‘ Machine Design,” vol ii.) are liable to be very 
misleading when applied to cast-iron piston-rings, since 
the effect of permanent set is entirely neglected. These 
rules assume (1) that the forces acting on the ring produce 
a pure bending moment, such as would result from the 
proper application of two equal couples ; and (2) that the 
intensity and distribution of stress in a given section of a 
cast-iron piston-ring is the same as if it were made of a 
material with elastic properties similar to those essed 
by steel. The error due to (1) is so small as to negli- 
gible (see Appendix 1 and Table II.), but that due to (2) 
is very much more important, since (a) the set greatly re- 
duces the total stress due to a given deflection (as already 
explained in connection with Fig 1); and (+) the semi- 
plastic flow of metal renders the distribution of stress 
across a given section more uniform than it would be 
in an initially elastic material.* Hence the parts a little 
below the top and above the bottom surfaces of a cast-iron 
beam take a larger share of the load than assumed, and 
still further reduce the stress in the outer “‘ fibres” by a 


* See a r by E. C. de Segundo (Minutes of the 
Proceed: ah Po the Institution of Civil Engineers, 
vol. xeviii., page 308). 











j settled by a series of experiments. The results of some | gave the actual “ follow” to be ex 





corresponding amount below what would be computed 
according to the usual theory. : 

Fig. 2 shows a type of cast-iron piston-packing consist- 
ing of an outer ‘‘ring” turned to the exact diameter of the 
bore in which it has to work, and an inner ‘‘spring” consist- 
ing of a ring of section varying, as pro by Professor 
Unwin, so as to give an approximately uniform outward 
radial pressure all round its circumference. The diameter 
of the spring is made larger than the bore of the ring in 
which it is placed by an amount known as the ‘* follow,” 
on which the power of the packing to accommodate itself 
to worn cylinders depends. On testing a few pairs of 
such rings of different diameters and ‘‘ follows,” the scant- 
lings of which were such that according to the rules cited 
above the outward pressures per square inch of their 
circumferential areas ought to be identical,* it was found 
that this was by no means actually the case. The com- 
eee stresses, moreover, were, for reasons given above, 

igher than it was felt could actually have existed with- 
out fracture, so that the best proportions were ultimately 


duction of diameter. It was then replaced for 15 minutes 
and a removed and gauged. This operation was re- 
peated after 40 minutes, and again after 48 hours, with 
the results shown in the table and plotted on the dia- 


gram. 

The ordinates in Fig. 3 are plotted above a base on 
which the six different sizes of springsare marked. The 
upper curves show the ‘‘follow” given on the working draw- 
ing and that realised. These practically coincide in those 
cases where fracture did not take place, the slight differ- 
ence ae due to initial stresses produced by irregular 
cooling of the castings. The distance between these lines 
and the sloping lines below them shows the set taken by 
the springs after being left in the solid ring for the time 
specified in the table and marked on each line. The 
results after 48 hours are not plotted, as they so nearly 
coincide with those after 40 minutes that they would con- 
fuse the diagram. The ;4:°5 ‘‘ follow” did not cause frac- 
ture, but 34%% did so, so that the maximum “follow” 
causing rupture was probably somewhere between these 
values. The curves show further that the permanent set 
varies with the ‘‘ follow,” and also with the length of time 
the spring is under stress, though there was little further 
increase after 15 minutes. This diagram and table at once 











Fig. 2. 
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l : ; ' ollow ” tc ted in practice with a 
of these experiments with a series of valve-ring springs, | ring made with a given initial ‘‘follow,” an by comparing 
made tosuit a ring of 128 millimetres inside diameter, are | this with the greatest actual ‘‘follow” which did not 
iven in Table I., page 402, and plotted in Fig. 3. It was | cause fracture, the factor of safety with a given ring can 
esired to ascertain :— . _ | be very closely ascertained. For instance, the table shows 

(1) How much ‘‘ follow ” could be given to a valve-ring | that a nominal “follow” of +4), (corresponding to an 
spring made to suit a ring of this size without fracture. | actual one of 5) did not break the spring. Hence an 

(2) How much permanent set was produced by “‘ follow” | actual ‘‘follow” of, say, +$$_ would give a factor of safety 
of varying amounts. of 4° = 5.5, the scantlings in each case being identical. 

The following amounts of ‘ follow” were at first sug- As regards the elasticity throughout the range left after 
gested, and sizes were made accordingly :—50, 100, 150, | deducting the permanent set, it will, perhaps, surprise 
200, and 250 thousandths of aninch. It quickly became | many, as it did the author, to find that a cast-iron spring 
apparent, however, that a very much wider range was | of the scantlings given in Fig. 1, with its ends initially 
necessary in order to answer question (1), and rings were | 14 in. apart, can be bent until they touch without fracture, 
made with 200, 300, 400, 500, 600, and 700 thousandths | and that they will afterwards spring out again to within, 
* follow.” |say (7 x .121in.) = nearly 3 in. of their original posi- 

Each spring to be tested was placed in a ring gauge of tion, an indefinite number of times without taking further 
128 millimetres bore and left for one minute, after which | permanent set. The material, after taking a permanent 
it was removed, and at once measured to ascertain the re- | set, may therefore be rded as perfectly elastic so long 

NLA OES ND toys Bite as the original compression is not exceeded. 

Since these experiments were made a very elaborate 
theory of cast-iron beams has been published by Mr. 
E. V. Clark (Min. Proc. Inst. C.E., vik aie page 313), 
The formule given, though probably more correct than 
others previously published, are not very convenient in 





* The outward pressure was not measured directly, 
but, on the assumption that the coefficient of friction was 
constant, the force necessary to pull the rings through 
their cylinders divided by the square inches of rubbing 
surface should have been equal. 








ENGINEERING. 





[Serr. 18, 1903. 








TABLE I.—ExpertMents on Cast-Iron SprIncs. 





a. b. | ¢. | d, é. fh, 


9. h. i. | | L 








Outside | Outside | De tguea Actual 


‘ 
Actual Actual Actual | Actual 


Diameter | Width | Diameter | Follow of | -tonsy Follow after Follow after Follow after|Follow after’ position of 
lw! ; 


Number. | “before | of Cut.| after en Cut 








being in | being in 


being in | being in Fracture. 





Cutting. | Outting. | Gyeing. lin résaths)| Ring 60 sec.| Ring 15 min. ' Ring 40 min. | Ring 48 hrs. 
in. it ORR. } in. of an in. | in yabo in. | in ydon in. | in ydoo im. | in yay in. | 
1 5.236 .86 5.235 3. |) = 171 170 166 168 
2 5.335 LI? | 5.834 3 299 246 232 232 | = 230 
} 
3 5.433 148 5.429 Se ee ek | 230, | 275 
4 5.512 1.79 5.527 5 } 515 Broke before entering ring. S 
5 5.630 2.12 5.626 6 596 Ditto Ditto co 
6 5.728 2.43 5.726 Pf 698 Ditto Ditto oe: 


use, and do not call attention to the effect of the consider- 
able initial set, produced even under light loads, on the 
efficiency and stress in a cast-iron spring. 





AppenDix I. 
Formule for Steel Spriny Rings of Thickness Varying as 
shown in Fig. 149, Vol. 11., Unwin’s ‘* Machine Design.” 

The following investigation, for which the author has 
to thank Mr. G. F. Jones, is of interest, as showing the 
influence of radial compression of a piston ring on the 
otherwise pure bending stresses tending to break it. 

In what follows all dimensions and forces are in inches 
and pounds ; stresses are in pounds per square inch. 

It is assumed that the spring is so proportioned that 
the radial forces which constrain it are approximately 
uniform, and = p pounds per square inch, all over its cir- 
cumferential area. They are equivalent to two opposite 
forces W (Fig. 4), each equal to pd pounds. The stresses 
at the thickest section of the spring, balancing W, may 
be divided into (a) a compression acting uniformly over 
the section, the resultant of which (=W) acts through 
the centre of the section (see Fig, 5), and (b) a om 
w K equal and opposite to Wx. The stress produced by 
the uniform compression is :— 


bal = hh . . . . . (1) 


where s = the area of section in square inches. This 
modifies the otherwise pure bending stresses, due to 
the couple W x, by increasing the compressive stress and 
diminishing the tensile stress from fe to fe — f; (see the 
hatched diagram in Fig. 5). 

Ih = We where z is the modulus of the section, in 
this case rectangular. 


Assuming for convenience that the breadth of the 
spring normal to the paper is unity — 


f= 6 W(R-5) — 
t? 


the symbols having the values shown in Fig. 4. ; 
Combining equations (1) and (2), the resultant maximum 
tensile stress is— 


Pee Firs _w 
te t 
=o h—ewe 3) 
R= £ and W = pd. Substituting these values in (3)— 
f-fh=pi(Saa) (4) 


The radial pressure (p) per square inch may be found 
by_a slight modification of the equation given on page 251 
of Unwin’s “ Machine Design,” vol. ii.* 

Let P be the radial pressure per square inch on an area 
equal to what it would be were the outer radius of the 
aprin reduced to that of the chain-dotted mean line in 

ig. 4:— es 

ban (=-*) ‘aes. 
2r2\r p 

E is the direct modulus of elasticity. 

y = the mean radius when in working position. 


=3(a—!- %) (cee Fig. 4). 
p =the mean radius when the spring is uncon- 
strained. 
P has to be multiplied by ( k) in order to obtain the 


required value (=p) of the pressure per square inch on 
the actual outer surface of the spring. 
It is here assumed that the normals to the outer surface 


* By com ring Sections 166 and 167 in vol. ii. of 
Unwin’s “ Mochine Design ” it would appear that, in the 


latter, the outside radius has been taken as sensibly equal 
to the mean radius, 


of the spring are also normal to the chain-dotted mean 
line in Fig. 4. This is sufficiently near the truth to 
justify the consequent simplification of the formule. 





AppPENDIX IT. 

Table II. has been calculated to show (1) that, for reasons 
given in the paper, these rules give too great nominal 
stresses for cast iron to actually withstand, even over the 
range in which it behaves as a spring ; (2) that the results 
obtained by the simpler formula in ‘‘ Unwin” are suffi- 
ciently close to those obtained by the more complete rule 
for ‘aan purposes when applied to substances such as 
steel. 

TABLE IT.—Calculated Stresses in the Springs (T'ons per 
Square Inch) which would be Due to the Strains Given 
in Table I. if the Material had been Steel. 








3 
8 18.9 22.6 
\ 


! 

Number of the spring tested .. : 1 2 | é 
Nominal “follow” .. =A mn | PO; Fen res 
Corresponding tensile stress (Unwin). . 17 25.5 34 
Corresponding tensile stress (complete 

formula) .. - Py) ys oo} 26.5 24.7 33 
Actual ‘‘follow” (after deducting set 

due to two days’ constraint) .. 7. SS Yin Youn 
Stress by Unwin’s formula 42 19.6 23.4 

3. 


a2 : 
Stress by complete formula... nt 2 





The formule are, of course, based on the assumption 
that the elastic limit is not exceeded, and as the largest 
stress (22.6 tons per square inch) is above this limit for 
mild steel, it follows that the latter material would not 
give so wide a range as cast iron, after the latter has taken 
a set—z.e., that the latter, after it has been stressed 
beyond the working limit, makes a spring having a wider 
range of deflection than if made of mild steel. Although 
this is indicated by the formule, the author feels a little 
diffident about accepting it as a fact without a direct 
experiment. 








NOTE ON THE MANUFACTURE OF 
WELDLESS STEEL PIPES AND SHELLS.* 


By HernricH ExnRHARDT, Diisseldorf. 


THE consumption of tubes and hollow bodies of all 
kinds made of malleable metal is now not only very con- 
siderable, but is continually increasing, partly on account 
of the incapability of cast tubes to withstand a heavy in- 
ternal pressure, and partly owing to the fact that even 
where a moderate pressure is employed, the greater thick- 
ness of the wall increases their cost much beyond that of 
tubes made from rolled iron. The latter are still for the 
most part manufactured from bent plates, the edges of 
which are joined either by riveting, welding, or soldering, 
notwithstanding the long-continued efforts of both manu- 
facturers and consumers to do away with such seams and 
to forge and roll the tubes from a single blank. These 
efforts have been attended with greater success since 
wrought iron has given place to mild steel as a structural 
material, the former metal being by nature ill-adapted to 
withstand the various modes of treatment either in the 
cold or in the hot state, especially the operations of bend- 
ing, boring, or piercing, and welding, all of which tend to 
weaken the tube. . : 

Although it may appear a simple matter to pierce and 
draw out an ingot of mild steel when hot, yet many ex- 
periments were necessary before a practical and econo- 
mical method was discovered. For making tubes of 
smaller sizes up to 10 in. or 12 in. in diameter several 
processes have been in use for the last ten years by which 
serviceable tubes are manufactured ee Among these 
the author’s own process is one of the best known, con- 
sisting of piercing and drawing out billets, by means of 
which tubes of excellent quality are produced. 

A more difficult operation is the manufacture of tubes 
and hollow bodies of large diameter, such as ring courses 
for boiler shells, furnace tubes, hydraulic cylinders, &c., 
in which the abolition of riveted or welded joints is a de- 
cided advantage. This problem has only quite recently 


* Paper read before the Iron and Steel Institute, 
September 3, 1903. 





been solved, previous attempts in this direction having 
led to no practical results. Forthe preliminary operation 
of piercing the billet, a process patented by Gleschinann 
proved the most suitable, being possessed of advantages 
which rendered it essentially superior to the author’s own 
process. The main feature of this method is that the 
upper and outer surface of the cylindrical billet is pressed 
against the wall of the die immediately on the entry of the 
mandrel, recesses being formed in the interior of the die 
by which the billet is firmly held, while the lower portion 
is pressed forward as the mandrel continues to penetrate 
it. By this means the billet is elongated by about 80 to 
90 per cent., and the diameter of the hole is from the first 
considerably larger than when pierced in the former 
manner by the old process, which is a great advantage 
in making large cylinders for eo rolling out in a 
rolling-mill. In some cases a single piercing operation 
suffices to make a blank of the desired length and cross- 
section, but ey 4 cylinders with thin walls have to be 
drawn out to the required length before rolling. The 
second operation then consists in rolling out the ring to 
the larger diameter with the desired thickness of wall. 
It is of special importance to give as large a diameter as 
possible to the inner roll, because in rolling out the shell, as 
shown in Fig. 1, the length d depends upon the diameter 
e of the inner roll. If the length d of the shell is exces- 
sive, the roll which is passed through it will bend on 
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(7960. a) PLAN OF ROLLS 
account of the extra pressure upon the rolls necessitated 
by the too great length of the shell. This difficulty is 
effectively met by the arrangement shown in Fig. 2, 
which has been patented by the author. Nevertheless, in 
order to insure greater accuracy inrolling out the rings, 
it isa great advantage to make the diameter of the roll 
as large as possible. According to this the lower roll f 
is made to oscillate during the rolling operation about 
the central point, so that the pressure is continuously and 
evenly distributed. In other respects the arrangement of 
the mill resembles that of a tyre rolling-mill, and the 
rolling out of the rings is performed in exactly the same 
manner, though much more rapidly, on account of the 
greater power employed, the capacity of the mill being 
approximately that of an ordinary plate rolling-mill. The 
cost of rolling is therefore no higher than that of rolling 
ordinary —. and since the cost of piercing is also 
very small, as may be gathered from the previous de- 
scription, these seamless rings can be more cheaply pro- 
duced than welded or riveted rings, besides being lighter 
and vf more value on account of their higher tensile 
strength and general trustworthiness. These excellent 
qualities have been proved in many trials, and that they 
have met with due recognition is shown by the fact that 
numerous orders have been given for ring courses for 
steam boilers, especially for locomotive boilers, and also 
for other purposes, such as steam and water pipes for 
heavy pressures, cylinders, and cylinder linings for hy- 
draulic presses, accumulators, and centrifugals, live rollers 
or rolling mills, and, in short, for anything where great 
strength combined with durability is required. 

The Reisholz Forge and To manufacture 
single rings by this process up to 8 ft. in diameter and 
10 ft. in length, and in order to demonstrate the accu- 
rate workmanship and the exactness with which they 
aré rolled, the company has forwarded a few specimens 
for exhibition. ; 








WESTERN AvsTRALIAN GoLD.—The production of gold 
in Western Australia sustained a check in July, having 
fallen to 191,681 oz., as compared with 224,026 oz, in June, 
which beat the record. Upon the whole, however, the 
production of gold in Western Australia is steadily in- 
creasing, the output a been 1,811,003 oz. in 1901 
and 2,087,555 oz. in 1902. In the seven months ending 
July 31, this year, 1,360,367 oz. were made available, 
so that there appears to be a prospect of the produc- 
tion for the whole of this year coming out at about 
2,350,000 oz. 


AMERICAN BLAST-FuRNACES. —It is estimated that during 
the next year and a half the annual productive capacity 
of the blast-furnaces of the United States will be in- 
creased by 4,447,000 tons. To this total coke-worked fur- 
naces will contribute 4,247,000 tons; anthracite coal and 
coke mixed, 172,000 tons ; and charcoal, 28,000 tons. The 
increase in production will be obtained by the erection 
of new furnaces, the completion of partly-erected fur- 
naces, and the working of revived furnaces. — There are 
ten blast furnaces now in course of erection in Pennsyl- 








vania, and six in Alabama. 
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ILLUSTRATIONS OF GRAPHICAL | 
ANALYSES.* 
By J. Harrison, 

THE object of this paper is to give a short account of 
some applications of graphical processes to engineering 
computations which, for their successful accomplishment, 
require very accurate plotting, which does not entail un- | 
due labour. Such, for example, are problems on the | 
motions of machines, the analysis being based on the | 
plotting of point paths, The advantage of the method 
is that, even in complicated movements, the graphical | 
constructions are simple and direct, requiring no special | 
rules for particular mechanisms, and little mathematics. | 
Skilful draughtmanship is, however, an essential con- 
dition. 

Take as an example a Stephenson link gear with crossed 
rods (see Fig. 1), the dimensions being :— 


Radius and advance of eccentrics CP 4” and 30° 
Length oflink QQ... Se 66 24” 
Length of eccentric-rod P Q and 

radius of link ... ; 72” 


Centre O of link guided in a straight 
line L L, distant 10}” from centre 
line C R of engine. | 
First set out, say, twelve positions of the points P, P, | 
round the cycle (no figure) at equal crank intervals of | 


30 deg., and with these points as centres strike the arcs — to the following distances measured off from the 
slip :— 


on which the points Q Q must lie. In order to locate 


this slip as a scale, set off successive ordinates of a curve, 
as indicated in Fig. 5, where abscisse represent crank 
angles, the ordinates at the ap 01,2... on the 
base line (at crank intervals of 30 deg.) being equal to the 
distances 0 to 6, 1 to 7, 2 to 8, &c., on the slip. In this 
curve (not drawn), alternate terms of the Fourier series 
will have been eliminated, the amplitudes of the terms 
a left being doubled. The equation to the curve 
wi 
y = 2 {a, sin (@ + a) + agin (3 6 + a3) + 
as sin (50 + a5) +...} 
which, for brevity, write— 
y = 2(0,3 0, 5 6,) (5) 


Next set off the curve shown in Fig. 6, in which the 
ordinates at the points 0, 1, 2, . . . are equal to the follow- 
ing added lengths from the slip—viz. :— 


First ordinate ... 0to3+6to 9 
Second ordinate lto4+7told 
Third ordinate ... 2to5+ 8toll 


| &e. 


The equation to this curve will be— 
y= 406; '60, 100, .....): «| &. 8) 


Next plot the third curve (Fig. 7), the respective ordi- 
nates at the points 0, 1, 


























the corresponding positions of R, use a transparent tem- | 
plate or model of the link, which may be made (see 
Fig. 2) by fixing pieces of thin sheet celluloid to a well- 
seasoned wooden lath, and marking the points 
as dots. The required portion R of the curve of the link 
may be ruled on tracing paper glued to the lath, using 
as ruler a celluloid curve formed to the proper radius. 
Now adjust this template to successive positions so that 
the points Q, O, Q lie on their respective lines, and in 
each case prick off R. We thus obtain on the drawing 
nee twelve positions of the valve relatively to the 
cylinders, and on the tracing paper twelve positions of the 
block in the link. These are shown in Figs. 3 and 4, 
the pe being numbered 0 to 11, beginning with the 
crank C K at the inner dead point, asin Fig. 1. With 
care these points can be located accurately (full size) to 
within 0.01 in. 

Now any periodic motion can be represented by a 
Fourier series of the form 

Y = a + a sin (9 + a) + agsin (26 + ag) + agsin 

30+ a3) +... 

where y is displacement, @ crank angle, and dp, aj, 4, do, 
a - + are constants. Moreover, it frequently happens 
that the series converge so rapidly that all the terms 
after the first two or three are negligible. In order to see 
whether this is so in one illustrative example, and to find 
the constants, we may proceed as follow :— 

Taking first the motion of the valve, mark.the twelve 
positions 0 to 11 on the edge of a slip of paper, and using 


_* Paper read before Section G of the British Associa. | 
tion at Southport, September 10, 1903. 


, O, Q | & 


2...0on the base line being 


Let the ratio of crank to comes in an engine 
be m, and let the displacement of the slide-valve be given 
by the equation— 2 


y = asin (0 + a) + bsin(2@ + 8) + constant (8) 


To construct the diagram Fig. 8, draw the “crank 
circle” A A}, centre C, the diameter of which represents 
the piston stroke to any suitable scale. Let the crank 
angle be measured clockwise from the inner dead point A. 


Measure off CO =FCA. Set off angle COB =8 - a, 


and make O B=2b. With centre B, radius a, describe 
the valve circle DD. Draw the diameter D B D, making 
a with A A!, as shown. Draw O P Q, making @ with O A, 
and draw the perpendiculars PM, QN. Then NQ,MP 
give very approximately the piston and valve displace- 
ments for the crank position @, both reckoned from mid- 
stroke. By drawing chords parallel to DD at distances 
therefrom equal to the valve laps, we readily obtain all 

ticulars of the valve-setting and steam distribution 
or both the in and out strokes of the engine. 

If the speed of the engine is assumed constant, we find 
at once by differentiation expressions’similar to equation 
(8) for the velocity and acceleration of piston and valve, 
and corresponding diagrams can be constructed exhibiting 
those quantities a 

Referring back to Fig. 1, the Stephenson shown might 
(and is) modified in a number of ways. Thus the points 
Q Q, or the point O, might be situated differently in the 





link ; or the point of suspension O might be guided in a 























First ordinate ... to2+4to6+ 8tol0d 
Second ordinate to3+5to7+ 9toll 
Third ordinate ... 4+6to8+10to 0 


0 

cas. 

. 2to 

C. 

The equation to this curve will be— 
y = 6 {30,90,158,...} (7) 


Finally, deduct one-third of the ordinates of curve (7) 
from the corresponding ordinates of curve (5); the 3 @ 
term will thus be taken out of the latter, the result being 


the curve— 
¥=2(0,80,70...) (51) 


which is the curve drawn in Fig. 5. 

It is evident from the diagrams that the terms rapidly 
diminish in amplitude. Neglecting all those beyond 3 6, 
we can at once measure off the contents as follow :— 


From Fig. 5 a, = } N B = 3.65”; a, = AM=31.3°. 

From Fig. 6 as +N B = 0.09” ; ag = 2A M = 135°. 

From Fig. 7 a3 NB = 0.04” ; ag = 3 AM= 220°. 
and the law of the motion of the valve is therefore known. 

The sliding of the block in the link being similarly 
a it will be found that the displacement is given 
by the equation— 

y = 0.20" sin. (0 + 7°) + 0.27” sin (2 6 + 285°) +0. 


In cases which arise it is often found that the motion 
resolves into a fundamental simple vibration 0, with a 
small superposed octave 24. When this occurs there is a 
simple approximate diagram connecting y and 0, which 
we will illustrate by describing a modified Reuleaux 
valve diagram, 





B 

a 
2a, 

piven MO Sone + 
N 2 3 








line inclined to CR, or in a circular arc. To illustrate, 
let us examine how the sliding of the block would be 
affected by shifting O to one side of the curve QQ. 

If the point of suspension were at O,, 3” to the right, 
as shown in Fig. 9, the expression for the sliding of the 
block would become— 

vy, = 1.24” sin (8 + 188°) + 0.27” sin 
(2 6 + 290°) + const. . a. 


If the point were at O., 3” to the left, the law of the 
sliding motion would be— 
Yq = 1.65” sin (0 + 8°) + 0.28” sin 
(20 + 285°) + const. . . (9%) 


In Fig. 10 we have plotted the representative cranks 
CH, CH), and C Hp, corresponding to the three posi- 
tions of the point of suspension at O, O, and Oz respec- 
tively. In Fig. 11 the same thing has been done for the 
octave 24. It is seen that the latter motion is practically 
independent of the lateral position of O. e funda- 
mental term 0@ is, however, quite altered by shifting O, 
and it is evident that we could use Fig. 10 in order to 
deduce the effect of any specified alteration in the lateral 
position of the point of suspension. 

Proceeding in this way for other modifications of the 
gear, treating each case separately and adding the results, 
it is easy to eliminate the sliding of the block for any 
given setting of the a full gear ahead. 

As is the motion of the valve, the octave term is 
desirable when it tends to neutralise the effect of the 
octave in the piston’s motion. There would be complete 
compensation, or symmetrical steam distribution, if in 
Fig. 8 the centres B and C were found to coincide when 
the radius of the piston circle is taken equal to that of 
the valve circle. This is equivalent to the two condi- 
tions. [For notation, see equation (8)]— 

b6_m 
2@:) =. SS. 

p a 4 
for further illustrations of these 
We must be content to state that 


There is no 


8 
graphical aioke” 
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problems on balancing are very effectively treated by 


graphical analysis based on the accurate plotting of suc- 
cessive positions of the moving masses. Accelerations, 
or second vector differences, are determined by drawin 
the hodograph for the motion. In one important appli- 
cation it was found that the double octave or 40 term was 
determined with quite surprising accuracy, though small, 
thus indicating the reliability of the method when proper 
care is taken. 








A FURTHER NOTE ON GAS-ENGINE 
EXPLOSIONS.* 
By H. E. Winperts, B.A. (Cantab.), Assoc. 
M. Inst. C.E., A.M.I.E.E. 

THE previous paper on this subject was contributed to 
the British Association in time for the meeting at Belfast 
last year, and it has since been published in the technical 
Press.}. It was the object of that paper to show that the 
results of the experiments made by Mr. Dugald Clerk on 
explosive mixtures of coal-gas and air contained in a 
closed petentines cylinder could be reconciled with what 
would be expected to follow from calculations based on 
the knowneproperties of the substances employed. For 
many years it had been a mystery what became of the 
heat energy liberated on explosion, and many calculations 
were given showing that only about 50 per cent. of the 
total energy known to be liberated was accounted for in 
the pressure and temperature produced in the gas. Many 
suggestions were put forward to account for this, but for 
one reason or another none were satisfactory. 

Using the data employed by Professor Burstall in his 
remarkable investigations in connection with the Gas- 
Engine Research Committee of the Institution of Mecha- 
nical Engineers, the writer assumed a variable specific 
heat for the gaseous mixtures used in Mr. Dugald Clerk’s 
experiments, and was thereby able to show that the miss- 
ing heat energy was reduced from about 50 per cent. to 
about 25 per cent. The rate of loss of heat energy to ‘the 
walls of the vessel after explosion for any given tempera- 
ture was next calculated, and then, making a simple 
assumption as to what occurred during the time of explo- 
sion (for the details of which reference may be made to 
the previous paper), it was shown that the heat loss so 
calculated was exactly sufficient to account for the re- 
maining 25 per cent. of heat energy which had yet to be 
traced. This agreement was welcome, as it removed the 
necessity to attribute the loss to a supposed afterburning 
of the gases. 

Whenever this subject is under discussion, there are 
always two sets of experiments which are quoted—those 
of Mr. Dugald Clerk and those of Mr. Grover. Those of 
Mr. Dugald Clerk have already been considered, and it 
remains now to see what can be made of Mr. Grover’s. 
As will be observed from the curves annexed, the pres- 
sures recorded by these two experimenters are far from 
being in agreement (see Table Ib). 

It was Mr. Grover’s idea not only to measure the pres- 
sures produced by various richnesses of mixture of coal- 
gas and air, but to investigate whether the resultant pres- 
sure on explosion was affected by replacing the air in 
excess of that calculated as chemically necessary for eom- 
plete combustion by a portion of the burnt products of 
the previous explosion. It appears from Mr. Grover’s 
account of his experiments that he had an iron cylinder 
of one cubic foot capacity, and that in each series of ex- 
periments the volume of the coal-gas admitted was kept 
constant, and the cylinder was then filled with a mixture 
of air and waste products in various proportions. This 
was done in each series by filling the cylinder with water, 
and allowing gas to enter whilst a known volume of water 
was run out. Thus, after an explosion, water was allowed 
to pass into the cylinder until all but the required volume 
of burnt products had been fo; out ; so that if it were 
desired that no burnt products should be left, the cylinder 
would be completely filled with water, but if, say, 50 per 
cent. of the volume of the cylinder was required to con- 
tain burnt products, the water would only be permitted 
to rise half-way up the cylinder. 

The pressure was recorded in the customary manner on 
a rotating drum, but very few of the curves are given in 
the published account of the experiments, and it is there- 
fore difficult to make a very exact comparison between 
the time rate of fall of the pressure after explosion in Mr. 
Grover’s experiments (using, of course, those experiments 
in which no burnt products were admitted) with those of 
Mr. Dugald Clerk’s. However, so far as the curves can 
be examined, they show for the same pressures almost 
exactly the same rate of fall, a result which is the less un- 
expected, as the diameters of the two cylinders appear to 
have been nearly equal. It is not difficult to calculate what 
the ideal maximum temperature and corresponding pres- 
sure of explosion would be were there a variable specific 
heat, but no cooling of the gas by the walls, and when this 
has been done, it may be compared with the pressure found 
experimentally. ‘The following table shows the result of 
such a calculation :— 


TaB.e I. 
Ratio of Gas Pressure Pressure — ae 
to Air. Observed. Calculated. space 


(Approx.) 








(absol.) | (abso!.) ft.-Ib. 

15 31 73 21,000 
14 39 76 19,000 
18 46 79 18,000 
12 | 51 83 18,000 
10 63 92 18,000 
8 77 | 104 18,000 
6 | 77 } 119 31,000 





* Paper taken as read before the British Association, 
Section G, September 16, 1903. 
+ See ENGINEERING and Zhe Engineer, October 10, 1802. 





In this table there is also given the difference in the 
heat energy between the gas at this temperature and at 
the actual temperature attained. These amounts were 
found in Mr. Dugald Clerk’s experiments to be of almost 
exactly the calculated amount that would be expected 
to be lost to the walls and ends of the cylinder by cool- 
ing during the time of explosion. Such a hypothesis, 
however, is found not to fit Mr. Grover’s results. Nor is 
it to be expected—having regard to the extreme diverg- 
ence between their résults—that both would be suscep- 
tible to the same treatment. 


Taste II. 


6ae tp Air 
6 7 8 9 10 ” 12 13 1“ 15 





(meai) mw. 


The above curves show the actual pressures plotted with 
respect to richness of mixture for the experiments of both 
rato mp It is seen that Mr. Grover’s curve lies far 
below Mr. Dugald Clerk’s. This cannot be due entirely 
to the different cylinder volumes used (317 and 1728 cubic 
inches), or to differences in the chemical constitution of 
the gases, because, as will be seen from the dotted curve in 
the above table, there is little disagreement between the 
results obtained by Mr. Dugald Clerk and Mr. Douglas, 
although the results* obtained by the latter were for gases 
enclosed, not in iron cylinders, but in a eudiometer 
tube. If the use of a eudiometer does not produce re- 
sults more different from Mr. Dugald Clerk’s than this, 
the presumption certainly is that some factor must have 
entered into Mr. Grover’s experiments which has entirely 
masked his results. A suggestion as to what this factor 
could be has been made by Mr. Grover himself, for in 
describing one experiment he says, ‘‘ The difference is no 
doubt due to the fact that water was present on the walls 
of the cylinder ;”’ but Mr. Grover did not consider ap- 
parently that this presence of water affected his conclu- 
sions on the subject generally—conclusions which are set 
forth on pages 231 and 232 of his ‘‘ Modern Gas and Oil 
Engines.” The writer has no hesitation in attributing 
not only the discrepancy in the heat balance-sheet of the 
experiments, but alsothe extraordinary results obtained 
in the allied series of experiments, in which burnt pro- 
ducts were present, to the effect of a water film. 

There is, of course, a limit to the quantity of water 
which could adhere to the walls of the cylinder, and it is 
necessary to see whether the required amount is what 
could reasonably be expected to exist. The average loss 
of energy given in column 4 of the above table is about 
20,000 foot-pounds, and considering the average energy 
given to 1 lb. of water to raise it from atmospheric tem- 
perature to superheated steam at the average maximum 
temperature as about 750 Cent. heat units, it follows that 
the weight of water required equals 0.0191 lb. This would 
occupy aspace of about 0.53 cubic inch, and in a cylinder 
of the dimensions used, a film of water aye in. thick 
would be sufficient to account for this. Evidently, there- 
fore, there is no difficulty in accounting for the presence 
of a sufficient quantity of water. It is interesting to 
assume the presence of this small quantity of water, and 
to trace its effect throughout the whole explosion. As it 
se the actual calculations involved are a little 

ious ; as the temperature rises the vapour tension of the 
water increases, until a time comes when steam is given 
off ; this, of course, does not occur at the ordinary boiling 
point, as by this time the gases in the cylinder will be at 
a pressure in excess of the atmospheric pressure. The 
temperature still rises, but so long as there is any water 
left the steam is saturated, and the temperature of the 
gases must therefore keep step with the pressure—that is 
if the contents of the cylinder are assumed to be all at 
the same temperature at the same time, and without such 
an assumption calculation is out of the question. Next, 
a point is reached at which the steam begins to be 
superheated ; further, the formation of a volume of steam 
has meant the compression of the gases in the cylinder, so 
altering the relation between the pressure and the tem- 
perature, ard bringing a further complication into the 
matter. It therefore becomes a matter for careful treat- 
ment to draw out a temperature entropy curve for the 
whole. (Perhaps the simplest way is to think of the gas 
and the water stuff being kept separated by a thin dia- 
phragm, but kept at the same temperature at the same 
time.) To show the result of the steam compressing the 
gas a simple example may be taken, in which the weight 
of the film of water is three-eighths of the weight of the 
gaseous mixture, and in which both start at atmospheric 
temperature and pressure. When the pressure (absolute) 
amounted to 33 Ib. per square inch, a calculation made in 
the absence of the knowledge of the presence of a water 
film would give a temperature of 254 deg. Cent., whereas 
the real temperature would be 124 deg. Cent.—a very dif- 
ferent result. A further calculation with the same 
amount of water present shows that a pressure of 60 Ib. 
per square inch would be attained on explosion, whereas 
under the same circumstances, but in the absence of the 


oa” The Engineer, April 22, 1887, and: November 7; 


water film, a pressure of 100 lb. per square inch would 
have been attained. 

The curves and tables above given are for the experi- 
ments made by Mr. Grover with mixtures of coal-gas and 
air only. No burnt nom were present. When 
burnt products were admitted, very remarkable results 
were observed. Taking the first series* of experiments 
(in which the volume of coal-gas was one-sixteenth of the 
total volume of the cylinder), when there were no burnt 
products present, the pressure recorded was 16 lb. per 
square inch above the atmosphere. When burnt pro- 
ducts were present to the extent of 1/3.3 of the volume of 
the cylinder, the pressure rose to 35 1b. per square inch 
above atmosphere. 

Now it will be observed that in the experiment in which 
burnt products were absent, the whole of the interior of 
the cylinder must have been wetted by the water used 
in the measurement of the volumes, and, on the other 
hand, when burnt products were present, the water only 
rose up to two-thirds of the height. of the cylinder. 
Hence, in the second experiment one-third of the ex- 
posed surface was dry, and would therefore cool the 

ases in the manner already observed in Mr. Dugald 
Clerk’s experiments, whilst the remaining two-thirds of 
the surface was covered by a water film which would, as 
explained above, absorb much of the heat energy of the 
gas before it was evaporated. When the whole surface 
was wet, only 16 ]b. per square inch was registered ; and 
when one-third was dry and two-thirds wet, the pressure 
rose to 35 lb. per square inch. 

The writer holds the presence of a. water film of 
varying extent to be a sufficient explanation of the 
very curious results obtained by Mr. Grover. The 
hypothesis upon which this explanation is made leads, 
however, toa further deduction, the truth of which it 
remains to investigate. Mr. Dugald Clerk’s curves 
showed that the rate of loss of heat energy to the walls 
increased much more rapidly than the temperature of 
the gas; in fact, the rate of loss was about proportional 
to the third power of the absolute temperature. It 
follows, therefore, that in the richer mixtures, in which 
higher temperatures would be attained, the increase in 
the loss owing to the increased cooling effect of the frac- 
tion of dry wall exposed would be much greater than the 
saving due to the water film only covering two-thirds 
instead of the whole of the surface, and that in con- 
sequence, for the richer mixtures, the apparent effect of 
burnt products in increasing the resultant pressure would 
be much diminished, if not extinguished altogether. 
Now this is precisely what was found by Mr. Grover to 
be the case. When the ratio of volume of gas to volume 
of cylinder was 1 to 13, the effect of burnt products was 
to increase the pressure from 36 lb. to 43 lb. per square 
inch—a far smaller increase than before; and when the 
ratio was increased to 1 to 9, the effect was quite wiped 
out, and the pressure fell almost immediately the burnt 
products were admitted. After all, it is not wonderful 
that the extraordinary results found by Mr. Grover should 
be capable of being accounted for without assuming that 
the burnt products really would increase the pressure 
under such conditions as usually hold in a gas-engine 
cylinder. The only reason why burnt products might 
exercise any such tendency would lie in their having a 
much smaller specific heat than air, and this is not so. 
In practice it has, of course, been found that the presence 
of burnt products in the explosive mixture has a by no 
means good influence on the economy of gas-engines. 

The writer considers that the time has certainly come 
for variable specific heats to be rr dn and it may be 

reatly doubted whether any calculations or curves put 
»efore the world at the present time can be regarded as 
of value, unless there is at least given an alternative cal- 
culation founded on the basis of a variable specific heat. 
A linear equation connecting specific heat with tempera- 
ture was used by Professor Burstall in his calculations for 
the Institution of Mechanical Engineers, and it was not 
found to give inconsistent results. Professor Burstall 
appears to have made his calculations thus:—The exact 
amount of energy liberated on explosion was known, 
the variable specific heat allowed of three-fourths of the 
energy being accounted for. It was then assumed that 
the remainder was lost to the water-jacket during explo- 
sion, the amount so lost during expansion being taken as 
the difference between the work done and the change in 
the internal energy of the gas. The same process being 
carried out during the compression, the net loss to the 
jacket per cycle could be calculated. This should agree 
with the observed loss owing to heating of the water- 
jacket, and in practice a very satisfactory approximation 
was observed. , 

In this paper, and in the previous one, the writer has 
attempted to bring into line with our modern knowledge 
the previously inconsistent results obtained by Mr. 
Dugald Clerk and Mr. Grover, and he trusts that the 
analysis will be held to have met with some degree of 
success. 








Tue Krupp Company.—The Krupp undertakings have 
been capitalised at 8,000,0002. They include the Essen 
works, mines, and steamers, the German works at Magde- 
burg-Buckau, the steel works at Annen, and the Ger- 
mania shipyard at Kiel, the stockholders being Bertha 
Krupp, Gustav Hartmann, of Dresden, Felix von Ende, 
of Munich, Ludwig Kluepfel, and Ernst Haux, of Essen, 
The liabilities are oes at 5,652,471/., including 
1,000,000. 4 per cent. bonds issued in 1893, to pay for the 
Gruson works, and a similar amount of Germania bonds. 
The assets embrace 5,891,135. for real estate and plant, 
4,182,1182. for other property, and 3,669,106/. of bills re- 
ceivable. 


* Grover’s “Modern Gas and Qil Engines,” 1902 
| edition, page 233, 
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THE BRITISH ASSOCIATION. 
Address to the Mathematical and Physical Section.* 


By CHARLES VERNON Boys, F.R.S., President of the 
ction. 


Tue first duty of every occupant of this chair is a sad 
one. Year by year the record grows of those who have 
devoted their lives to the development of mathematical 
and physical science, of those who have completed their 
work. The past year has added many names to the re- 
cord—more, it seems, than its fair share. The names 
include some of the most brilliant and active of our race, 
of those to whom this Association is deeply indebted, and 
also of our fellow workmen in other countries, whose loss 
is no less to be deplored. 

Lord Salisbury’s devotion to the empire, of which this 
is not the occasion to speak, left him but little time for 
those scientific pursuits in which he took so keen an in- 
terest. Once, however, as President of this Association, 
he showed our members that, unlike the majority of our 
statesmen, science was not to him a phantom. His 
address at Oxford will remain in the memories of all 
who heard it. The eloquence, the humour, the satire, the 
subtility provided an intellectual treat of the rarest 
kind 


Of Sir George Gabriel Stokes and his work it is not 
possible for me to speak. men 4 attempt on my part to 
appreciate or gauge the value of the work of such a giant 
would be an impertinence. This can only fitly be done 
by one of our leaders, and Lord Kelvin has paid a fitting 
tribute in the pages of Nature. I can only record the 
fact that Stokes was for seven years Secretary and twice 
President of this Section, and in 1869 was President of 
the Association. 

Dr. Gladstone, for 53 years a member of this Asso- 
ciation, was not only an unfailing attendant at our 
meetings, but an active member, whose steady stream of 
original communications on subjects connecting Ee 
and chemistry earned for him the designation of Creator 
of Physical Chemistry. His investigations on spectro- 
scopy, refractivity, and electrolytics are known to every 
student of physics. His researches upon early metal- 
lurgical history, while of less importance to the progress 
of science, are none the less interesting. An ardent 
apostle of education, he was for 21 years a member of the 
London School Board, and three years vice-chairman. 
Dr. Gladstone was the first President of the Physical 
Society. He has been President of the Chemical Society, 
and at the last meeting of the British Association at 
Southport—as also in 1872—he was President of the 
Chemical Section. So long ago, he said, in urging the 
importance of science as a factor in education, that the 
so-called educated classes were not only ignorant of science, 
but had not arrived at the knowledge of their own 
ignorance. 

It is not possible to pass on without paying a tribute, 
in which all who knew Dr. Gladstone will share, to his 
character no less than to his genius. 

Sir William Roberts-Austen was probably one of the 
most active members that this Association has known. 
Not only had he for many years made the subject of 
metals and alloys his own, but he worked for the Asso- 
ciation in many ways. At three meetings have audiences 
been charmed by his fascinating and brilliant evening lec- 
tures, all relating to metals. He was President of the 
Chemical Section at the Cardiff meeting in 1891, and not 
only did he perform these duties, but he accepted the 
more laborious and more thankless task, for which his 
unfailing courtesy and tact so well fitted him, of acting 
as our general secretary for four years. His labours in 
the important field of research which he tilled were ap- 
preciated by numerous technical societies and institutions 
of which he was an honorary member, or had heen presi- 
dent or vice-president. any branches of the public 
service had the advantage of his skill and experience, 
which received the official reward in 1899. 

Dr. Common’s skill as a designer and constructor of 
instruments was well known. His instinct or judgment 
in producing planes and figured concave mirrors of great 
dimensions was rare, for this isan art almost unknown 
in the laboratory. His generosity and his valuable advice 
have been appreciated by many besides myself. 

Rev. H. W. Watson, Second Wrangler and Smith’s 
Prizeman in 1850, was a: vice - president of the British 
Association in 1886. Mathematical physicists are familiar 
with the joint work of hinsell and Burbury | on 
‘‘Generalised Co-Ordinates,” and with his mathematical 
articles. 

In Otto Hilger, the brother of the late Adam Hilger, 
who between them brought to this country German 
thoroughness and French scill in instrument manufacture, 
we have lost one of our first and most valuable con- 
structors. Noted for the high class of all the optical 
work turned out by the firm, Stto Hilger.was not afraid 
of attacking the problem of manufacturing the Michelson 
echelon grating. This little bundle of glass plates re- 
quires for its success perfection and precision com- 
mensurable only with the genius of the inventor. This 
Otto Hilger supplied. 

Dean Farrar, a life member of the British Association, 
whose ‘activity lay in another direction, showed his ap- 
preciation of the value of science in education by appoint- 
ing the first science master at Marlborough when . he 
became head-master in the year 1870. As I was a boy at 
the school at that time, I can speak of the incredulity 
with which such an announcement was at first received 
and of the general feeling that such an action was akin 
to a joke. I was, however, by no means the only boy 
who hailed the news with delight. We devoured the feast 
of chemistry and physics put before us by Rodwell, and the 
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books which at once became available. Out of gratitude 
to the late Dean of Canterbury I recall this episode. _ 

James Wimshurst, the inventor of the influence machine 
which has carried his name into — corner of the 
scientific world, was not a member of this Association, 
but he fostered and encouraged the scientific spirit in 
pene men who, by good fortune, came to know him. 

do not think I have heard anyone spoken of with such 
gratitude and appreciation as Wimshurst, by men who 
in their younger days were allowed the run of his well- 
equipped workshop. 

James Glaisher, best known as a balloonist in the 
sixties, has died at the t age of 93. The balloon 
ascent with Coxwell on September 5, 1862, when they 
attained the altitude of 37,000 ft., will long remain in the 
popular imagination, not on account simply. of the great 
altitude, but by reason of the sensational account of their 
having been paralysed with cold, and of their being able 
to stop the ever-increasing ascent only by the presence of 
mind of Coxwell, who, with his limbs frozen, seized the 
valve-rope with his teeth, and so let out the gas. 

While this event remains in everyone’s mind, the more 
prosaic work of Glaisher in astronomy, meteorology, and 
photography, when most of us were children, and many 

et unborn, led to his being elected president of various 
earned societies. 

He gave one of the evening lectures of the British 
Association in 1863, the subject being balloon ascents. 

A. F. Osler, the inventor of the self-recording direction 
and pressure anemometer and rain gauge, whose active 
meteorological work was carried out in the first half of 
the last century, when he contributed papers to the 
British Association and the Literary and Philosophical 
Society of Birmingham, has died at the still greater age 


‘of 95. He was vice-president of the British Association 


in 1865. 

Of other countries, America has lost Professor J. Willard 
Gibbs, a mathematical physicist, whose very learned and 
original. contributions to the knowledge of the world on 
the thermodynamical properties of bodies, on vectors, the 
kinetic theory of gases, and other abstruse subjects, have 
received the highest recognition that the learned societies 
of this country can bestow. Professor Harkness, the 
astronomer, and Professor Rood, the skilled experimental 
physicist of Troy, have also maintained the high standard 
that we now look for in American science. 

Germany has lost Professor Deichmiiller, Professor of 
Astronomy at Bonn, at an early age. Sweden has lost 
Professor Areata whose hydrodynamical experiments, 
showing attraction and repulsion, were so much admired 
when he performed them at a meeting of the Physical 
Society some twenty-five yearsago. Switzerland has lost 
Professor C. Dufour, the astronomer ; and Italy has lost 
Professor Luigi Cremona, a foreign member of this Associa- 
tion, Principal of the Engineering School in Rome, whose 
contributions to pure geometry and to its applications 
have made him famous. 

Of the events of the last year, one stands out beyond 
all others, not only for its intrinsic importance and revo- 
lutionary possibilities, but for the excitement that it has 
raised among the general public. The discovery by Pro- 
fessor and Madame Curie of what seems to be the ever- 
lasting production of heat in easily measurable quantity 
by a.minute amount of a radium compound, is so amazing 
that, even now that many of us have had the opportunity 
of seeing with our own eyes the heated thermometer, we 
are hardly able to believe what we see. This, which can 
barely be distinguished from the discovery of perpetual 
motion, which it is an axiom of science to call impossible, 
has left evéry chemist and physicist in a state of bewilder- 
ment. Added to this, Sir William Crookes has devised 
an experiment—characteristic of him, if I may say so—in 
which a particle of radium keeps a screen bombarded 
for ever, so it seems, each collision producing a micro- 
scopic flash of light, the dancing and multitude of 
which forcibly compel the imagination to follow the 
reasoning faculties, and realise the existence of atomic 
tumult. Thanks to the industry and genius of J. J. 
Thomson, Rutherford, and Soddy, Sir William and 
Lady Huggins, Dewar and Ramsay, and others in this 
country, besides Professor and Madame Curie and a host 
of others abroad, this mystery is being attacked, and 
theories are being invented to account for the marvellous 
results of observation ; but the theories themselves would 
a few years ago have seemed more wonderful and incre- 
dible than the facts, as we believe them to be, do to-day. 
An atom of radium can constantly produce an emanation, 
that is something like a gas, which escapes and carries 
with it wonderful properties; but the atom, the thing 
which cannot be divided, remains, and retains its weight. 
The emanation is truly wonderful. It is self-luminous, 
it is condensed by extreme cold and vapourises again ; it 
can be watched as it oozes through stop-cocks or hurries 
through tubes; but in amount it is so small that it has 
not yet been weighed. 
it with a chemical cruelty that would well-nigh have anni- 
hilated the most refractory or permanent known element; 
but this evanescent emanation comes out of the ordeal 
undimmed and undiminished. 

Not content with manufacturing so remarkable a sub- 
stance, the radium atom sends ous three kinds of rays, 
one kind being much the same as Réntgen rays, but 
wholly different in ionising power, according to the ex- 
periments of Strutt. Each of these consists of particles 
which are shot out, but they have different penetrative 
power; they are differently deflected by magnets an 
also by electricity, and the quantity of electricity in rela- 
tion to the weight is different, and yet the atom, the 
same atom, remains unchanged and unchangeable. Not 
only this, but radium or its emanations, or its rays, must 
gradually create other bodies different from radium; an 
thus, so we are told, one at least of those new gases 
which but yesterday were discovered has its origin. 
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Then, again, just as these gases have no chemical pro- 
perties, so the radium which produces them in some re- 
spects behaves in a manner contrary to that of all proper 
chemicals. It does not lose its power of creating heat 
even at the extreme cold of liquid air, while at the greater 
degree of cold of — hydrogen its activity is found by 
Professor Dewar to be actually greater. 

Unlike old-fashioned chemicals which, when they are 
formed, have all their properties pro developed, 
radium and its salts take a month before they have acquired 
their full power (so Dewar tells us), and then, for anything 
we know to the contrary, proceed to manufacture heat, 
emanations, three kinds of rays, electricity, and gases for 
ever. For ever; well, perhaps not for ever, but for so 
long a time that the loss of weight in a year, calculated, 
I suppose, rather than observed, is next to nothing. 
Professor Rutherford believes that thorium or uranium, 
which act in the same kind of way, but with far less vigour, 
would last a million years before there was nothing left, 
or, at least, before they were worn out ; while the radium, 
preferring a short life and a merry one, could not expect 
to exist for more than a few thousand years. 

In this time one gramme of radium would evolve one 
thousand million heat units—sufficient, if converte into 
work, to raise 500 tons a mile high ; whereas a gramme of 
hydrogen—our best fuel—burned in oxygen, only yields 
34,000 heat-units,* or one-thirty-thousandth part of the 
outpat of radium. I believe that this is no exaggeration 
of what we are told, and of what is believed to be experi- 
mentally proved with rd to radium; but if the half 
of it is true, the term ‘‘the mystery of radium” is in- 
adequate; the miracle of radium is the only expression 
that can be employed. 

With all this mystery before us—which I must confess 
myself wholly unable to follow—I feel sure that members 
of the Association who are interested in the work of 
this Section will welcome the discussion, for which our 
secretaries have been able to arrange, and hear from the 
lips of Professor Rutherford the conclusions to which his 
researches have at present brought him. No one is more 
fitted than Professor Rutherford to open such a discus- 
sion, for no one has attacked the theoretical side with such 
originality and daring, or with such ingenuity of experi- 
ment, 

As an example of the activity of mind and of research 
to which the activity of radium has given rise, I ma 
mention the fact that the last number of the ‘ veined 
ings of the Royal Society” is wholly concerned with 

ium, there being four papers, all of the first import- 
ance, dealing with entirely different phenomena. 

It is not my pape to review these or the subject of 
radium generally ; I am in no way fittéd todo so. But I 
cannot well let the present opportunity pass of referring 
to another mystery, of which a conspicuous example is 
now leaving us. I refer to the mystery of the comet and 
its tails. hat is a comet? Of what does its tail consist? 
Gravitational astronomy has told us for many years past 
that compared with the planets or their satellites a comet 
does not weigh anything. It weighs pounds or perhaps 
hundreds, thousands or millions of tons; but in com- 

rison with inconspicuous satellites it weighs nothing. 

et some of them as they approach the sun from remote 
regions begin to shoot out streamers which pour away as 
though repelled by the sun, not being left as a trail be- 
hind the comet, as is so often passin These streamers, 
ejected towards the sun, bend round and pour away at 
speeds which are enormous compared with that of the 
comet itself, thus producing the tail. _Now these streams 
separate very often, and give rise to comets with two or 
three tails. Let me read one paragraph from ‘‘ The His- 
tory of Astronomy,” by Miss Clerke :— 

‘*The amount of tail curvature, he ae Sng out, 
depends in each case upon the proportion borne. by the 
velocity of the ascending ong ce to that of the comet in 
its orbit ; the swifter the outrush, the straighter the 
approaching tail. But the velocity of the ascending 
particles varies with the energy of their repulsion by 
the sun; and this, again, it may be presumed, by their 
quality. Thus multiple tails are developed when the 
same comet throws off, as it sparen perihelion, speci- 
fically distinct substances. The long straight ray which 

roceeded from the comet of 1807, for example, was doubt- 
ess made up of particles subject to a much more vigorous 
solar repulsion than those formed into the shorter curved 
emanation issuing from it nearly in the same direction. 
In the comet of 1811 he calculated that the particles ex- 
pelled from the head travelled to the remote extremity of 
the tail in 11 minutes, indicating by this enormous rapidity 
of movement (comparable to that of the transmission of 
light) the action of a force much more powerful than the 
opposing one of gravity. The not uncommon phenomena 
of multiple envelopes, on the other hand, he explained, 
are due to the varying amounts of repulsion exercised by 
the nucleus itself on the different kinds of matter deve- 
oped from it.” 

t is impossible not to be struck by the similarity both 
of phenomenon described and of language used in this 
paegment and in almost any of the papers on radium. 
[ know this mere superficial similarity is worth very Jittle, 
if anything ; but for centuries the sky has shown us a 
phenomenon still not entirely understood, and the in- 
ability to remove all difficulty by the aid of radium or 
similar material is no reason for dismissing the idea of con- 
nection without further thought. 

The comet’s tail is still a mystery. Let me take the 


d | most recent explanation, which was set forth only three 


months ago in the Astrophysical Journal in the United 
States. Those admirable experimentalists Nichols and 
Hull have for some years been investigating the back 
pressure exerted by the action of light upon bodies on 


d | which it falls. In this they have followed the Russian 


physicist Lebedew, but in minuteness and delicacy of 
measurement, and in their successful elimination of dis- 
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turbances, their results are unequalled, It is sufficient 
to say that, difficult and minute as the experiment is, 
their success is such that the discrepancy hetivcee the 
calculated force and that which they oe found is under 
l per cent. Perhaps I may express some satisfaction 
- in this measurement use wasmade of the quartz 
re. 

Having now definite and accurate confirmation of the 
existence of the force produced by the action of light, or 
rather radiation, Nichols and Hull proceed to examine 
the question as. to how far such repulsion may be com- 
petent to overcome the gravitative attraction of the sun 
and drive away the matter which pours out from the 
comet. It is interesting to note here that Kepler put 
forward this very idea, and that Newton, the inventor of 
the corpuscular theory of light, looked upon the suggestion 
with some favour. 

Coming now to this recent paper of Nichols and Hull, 
we find first the consideration of the relation of the attrac- 
tion by gravitation, and the repulsion by light, upon par- 
ticles of different sizes and densities. Giants has no in- 
fluence on the action of light, while it is favourable to 

vitation, and therefore unfavourable to tail formation. 
Size is favourable to both, but more to gravitation than to 
light, for if the diameter of a particle be doubled, one is 
increased eightfold and the other only four. So size 
favours gravitational attraction. Conversely, of course, 
smallness favours repulsion by light, which relatively 
should get greater and greater as the particles diminish in 
size. At last, then, a & »gree of smallness may be reached 
in which the repulsion by light will actually be equal to 
the attraction by gravitation, and such a particle would 
remain in space, its motion unaffected by our sun, Let 
the diminution of size continue, and then the repulsion 
will be in excess; and if the law were to continue, it would 
with sufficient diminution become relatively as large as 
we please. 

The law, however, does not continue. Schwarzschild 
has shown that when the particles are small enough, 
light does not act upon them in the same way. Owing to 
diffraction, the effect of light is unduly great for a certain 
very small size of particle, while it fails almost entirely 
when the particle is made much smaller. Thus it is that 
the indefinite increase in the repulsion by light as com- 
pared with the attraction by gravitation with diminution 
of size of particle is checked, and when, according to 
theory, with a particular density of particle, the hght 
pressure is about twenty times as great as gravitational 
attraction, further diminution of size ceases to favour the 
action of light, and it begins to fall off again. The dis- 
tance of the particle from the sun has no influence upon 
the relation between the two kinds of forces, for they rise 
and fall together. Nichols and Hull, therefore, while not 
denying that other causes may operate, believe that light 
pressure is adequate to account for the phenomena, and 
that where the material coming from the head or comet 
proper is.of two or three kinds, whether of density or 
of size of particle, the separation of the two or three 
tails should naturally follow. 

This theory presupposes that the nucleus of a comet 
will be able, owing to the evolution of gas under the sun’s 
heat, to send out enormous quantities of dust, the finer 
and lighter the better, so long as it is not unduly small 
with respect to a wave-length of light. Such dust would 
account for any reflected solar light that the spectroscope 
may show; but it is not easy to see how the spectrum of 
hydrocarbons, of sodium, and of other metal, should be 
produced for lack of temperature. It is not easy to see 
why fortuitous dust should be graded of such sizes as to 

ive well-separated and defined tails ; it is not easy to see 

ow the dust could be produced in sufficient* quantity to 
provide visible illumination to millions of millions of 
cubic miles of space through which it may be passing at 
ultra-planetary velocity, even though, in looking through 
a million miles or so, one grain of dust in 100 miles might 
suffice to supply the light. 

Other theories of the comet’s tail require an electrified 
sun, the existence of which is explained by Arrhenius 
as being caused by the emission by the sun of negatively 
charged electrons, which, picking up condensing gases 
as Aitkins’s dust picks up moisture from the atmosphere, 
are driven away le the light pressure. Arrhenius be- 
lieves that these acting on the matter in the tail would 
give rise to the bright line spectra which have been 
observed. The result of all this escape of negative elec- 
tricity is a positively charged sun, but what limits the 
charge in the sun it is difficult to see, as it is, why the 
electrostatic attraction, helped by gravitation, does not 
ultimately stop the action. I may be displaying my 
ignorance, of which I am sufficiently sensible, but I am 
not aware of any evidence for the existence of the stream 
of electrified grains or drops imagined by Arrhenius. 

Nichols and Hull, while calling to their aid the re- 
searches of Schwarzschild to give them a repulsive force 
some twenty times as great as gravitative attraction, do 
not seem to have given due weight to the extremely 
small range of size of particle for which this high effect 
is available. The maximum effect for any wave-length, 
according to Schwarzschild, is produced when the size 
is such that a wave-length will just reach round it; that 
is, with ordinary light when the diameter is between one 
hundred thousandth and one hundred and fifty thousandth 
of an inch. If the diameter is two-and-a-half times the 
wave-length, the action of light is only equal to gravity 
with a material of the density of water ; or again, if it is 
reduced to one-eighth of a wave-length, it again becomes 

ual, and in these two cases there is no resultant action. 
With either larger or smaller particles gravity rapidly 
gets the better of light, while the high advantage of light 
over gravity is confined to very narrow limits. _ . 

What the sifting process can be that will give rise to 
such a quantity of this microscopic dust we can hardly 
expect to be told, nor why, even if the materia] should in 





some mysterious way be graded, the ungraded wave- 
lengths of the solar spectrum should allow of the marked 
separation in some instances of comets’ tails. _ 

One thing, however, they do assert, and that is, that the 
light pressure can have no action on a gas, so that if what 
we see is considered to be gaseous, the light-pressure theory 
must be thrown over for some other. 

T cannot leave this excursion of Nichols and Hull into a 
speculative domain of science without expressing my 
admiration of the experimental work which they have 
accomplished, or of ~~ appreciation of the ingenuity and 
daring with which they have attempted the hitherto 
unheard-of feat of making a comet. 

While the theory just referred to may be the most 
recent, it must not on that account be supposed to dis- 
place all that has gone before. The authors themselves 
do not su t this ; it is the last thing that would occur 
to them. ‘They have referred to the researches of Brede- 
chin that occupy so large a proportion of the annals of 
the Observatory of Moscow. : 

It is impossible to read even a tithe of these without 
feeling that the subject of comets and their tails is one 
which Bredechin, by his amazing industry, has made his 
own property, and that any stranger casually passing 
by and taking a random shot should receive the severe 
pay awarded to chers in this country. Bredechin 

as dealt unmercifully—I do not say unjustly—with the 
author of at least one such random theory. 

It is therefore with the greater diffidence and more 
urgent plea for forbearance that I venture to draw cer- 
tain parallels and hazard certain suggestions which I 
admit freely have not reached a stage at which detailed 
comparisons with known comets are possible. 

It does not seem possible now to contemplate the pheno- 
mena of the comet, of the divided tails, of their tenuity 
and transparency, of the pale luminosity, partly reflected 
solar light, partly light as from a glowing gas ; of the 
gradual wearing out and disappearance of those comets 
which constantly pay visits to solar regions, with all the 
mysteries of radium now so much in evidence, without 
tracing the features in which they resemble one another. 
By radium, of course, I mean any material with the re- 
markable radio-active properties that radium exhibits 
with such pre-eminent splendour, whether known in the 
laboratory or not. 

How many physicists have been peering at comets 
through radium spectacles, or how. many astronomers 
detect the sparkle of radium in the fairy tresses of their 
hirsute stars, I know not. One writer, however, T. C. 
Chamberlin, so long ago as July, 1901, looked upon a 
connection between io-active materials, such as were 
then known, and comets as at least worth considering. 
Chamberlin’s paper in the Astrophysical Journal was 
mainly on the tidal disruption of gravitating bodies and 
the ible evolution of comets, nebule, and meteorites, 
and he did not-pursue this consideration in any detail ; 
indeed, the enormous accumulation of new properties of 

ium was not then available. 

Whatever may be imagined as to the constitution of a 
comet, difficulties still remain. All I suggest now is that 
the curious properties of radium and of similar bodies 
should be kept in mind. Radium at least supplies the 
means by which, if the increasing warmth or the tidal 
action of the sun should awaken its activity, Rutherford’s 
a raysshould be shot out at the speed that he has measured 
of a thousand million inches a second—‘.e., one-twelfth 
the velocity of light. These a rays, according to Ruther- 
ford, consist of helium ; they weigh each twice as much 
as a hydrogen atom, and so the same weight of comet 
matter that would make one of Nichols and Hull’s best 
particles—i.e., one that would be just visible with a micro- 
scope—would be sufficient for about 400 millions of Ruther- 
ford’s a-ray particles, an advantage surely where diffuse- 
ness seems 80 miraculous. 

These particles, shot out at a velocity of one-twelfth that 
of light, go so fast that, if they were to start horizontally 
on the surface of the earth, the gravitative attraction of 
the earth would curve their path to the infinitesimal 
extent of a curve with a radius of forty thousand million 
miles. Yet so great is the electric charge they earry that 
a visible curvature can be imposed upon them in a prac- 
ticable electrostatic field. 

Now imagine these transferred into space at a distance 
from the sun, for instance, equal to that of Venus. 
Gravity there due to the sun is only one-thousandth of 
what it is here, so gravity there would be, to the same 
extent, less able to impose visible curvature on their 
paths. But their electric charges are still available, and, 
unless 1 have made an arithmetical blunder of a consider- 
able order, it would require no very heavy electrification 
of the sun to bend these rays round in a curve with a 
radius of 1000 miles. An electrostatic field of under two 
ten-thousandths of a unit should be sufficient—a field 
which would be produced if the sun were only charged 
with a surface density of one electrostatic unit on every 
three square centimetres. 

Whether these figures are correct or not—and I know 
the risk of getting just thirty-thousand-million times too 
large or too small a result—does not much matter. 
An electrified sun, which, after all, others besides 
Arrhenius have postulated, would be sufficient to turn 
the rays and send them away at a rapidly increasin 
speed, so as to form the tail. The s eset 
in a short time reach the velocity of light if it 
were not for the change in properties of matter which 
supervenes when any such velocity is nearly reached. 
Thus, ae to the ratio of charge to mass, particles 
exch as Rutherford’s a rays would be sent away each with 
its limiting velocity, giving rise to streaks more or less 
well-defined, and double, triple, or multiple, according to 
the number of kinds of ray which the various radio-active 
materials were able to generate. 

Not only should streaks pointing away from the sun 





be formed, but any negatively-charged rays, such as 
radium is said to give out, should form a tail directed 
towards the sun. Perhaps this might be expected to be 
pase gly but while not common, one was described by 
ind in the comet of 1823-4, and three or four more have 
been observed. . . : ; 

The head or coma would be the envelope of all the in- 
dependent orbits, leaving the nucleus in ‘all directions— 
orbits which, while their velocities are still of the Ruther- 
ford order, would be hyperbolas convex to the sun. 

If this should not epee to be absolute nonsense, it 
would seem as if another difficulty should become less 
than it has been. I refer to the visibility, luminosity, 
and spectral character. 

Lodge, as an interpreter of Larmor, tells us that an 
electrified ion subject to acceleration, whether transverse 
or in the line of motion, radiates energy. The streamers 
from the nucleus subject to the greatest acceleration may 
be bright almost as the nucleus itself; then, as they have 

me dissipated into regions where far less acceleration 
becomes possible, the radiation falls off and the tail is 
lost in space. 

The observations made last month by Sir William and 
Lady Huggins of the spectrum given by a piece of radium 
in the air may have some bearing upon the luminosity of 
the comet. It is possible that the internal motions set 
up by the separate se. each pursuing its individual 
orbit, may produce collisions numerous and violent enough 
to account for all the light that is seen, and for tempera- 
ture sufficient to bring out the spectral lines that have 
been identified. Whether this is so or not; radio-active 
bodies and their emanations can produce light indepen- 
dently of such action ; and now these observers have found 
that in the case of radium in air this light gives the spec- 
trum, line by line, of a. Is it possible that the 
= nitrogen has had its atoms so harried by the 
activity of the radium as to give a cape hitherto only 
awakened by electric discharge? The ability to obtain 
such a response opens up a new possible interpretation of 
these spectra, which hitherto have been assumed, with 
our laboratory experience only to guide us, to have required 
for their production temperature above a red heat. If 
further observation should confirm this, the hydrogen, 
the hydrocarbon, and possibly even the sodium or iron 
spectrum that has been observed, may have come from 
cold atoms ; and it is not even quite beyond the limits of 
imagination to picture, not from the comet matter itself, 
but from loose residual and highly attenuated matter 
through which the comet is ing. 

There is one other feature of this remarkable observation 
of equal interest. The lines of the spectrum were not 
exactly in their proper place, but were all shifted towards 
the red end of the spectrum about twice the distance 
between the D lines. If only one or two lines had been 
so observed, a different origin might well have been 
suspected ; but when the whole series are faithfully re- 
produced it is reasonable to look upon the spectrum as 
modified to that extent as re ap the works of the 
nitrogen atom had not only been set in movement, but 
had been loaded with the radium emanation. 

Before dismissing these random speculations on the 
possible connection between radio-activity and comets I 
would ask your leave to refer once more to Bredechin’s 
conclusions. He has found that it is merely necessary to 
postulate three kinds of matter, issuing from the nucleus 
with three initial velocities, and subject to repulsion from 
the sun with three sets of forces of repulsion—i.¢., as com- 
pared with ordinary gravitative attraction—for the whole 
of the phenomena of all sorts of-comets to be very com- 
pletely accounted for. His — initial velocity is 
only about five miles a second, and his lowest es 
a quarter of a mile a second. His highest repul- 
sion, after deducting gravitative attraction, is only eleven 
times gravity, and his lowest only a fifth of gravity. 
If, then, with such velocities and forces the phenomena 
can be exactly accounted for, it would seem futile to con- 
sider the possibility of initial velocities from 4000 to 
80,000 times as great and effective repulsions of a corre- 
sponding order being able to produce effects with anything 
in common. This is not necessarily the case, for with 
the comparatively slow separation of the atoms of Bre- 
dechin’s matter from the nucleus, each one describing its 
own hyperbola convex to the sun, the tail at any moment 
represents the then position of any number of atoms 
which left the nucleus for some distance back, whereas 
with the enormous velocities and effective forces now dis- 
cussed the comet moves so slowly in comparison that the 
tail would practically represent the path at the time. 

It has taken me far longer to throw out this not very 
luminious ray than I had expected or than it is worth. 
I fear that it is a sort of ray in which the ratio of its dead- 
weight to its vitalising charge is too small to enable it to 
penetrate the lightest screen of examination. 

These are the days of rays, and now, before we have 

uite become familiar with the rays of radio-active bodies, 

londlot has presented us with N rays, which, issuing 
from the mantle of an incandescent gas-burner, penetrate 
wood or aluminium, and then increase the light without 
increasing the heat of hot bodies on which they fall. 

Passing now from the amusement of speculation to 
more serious duties, I find myself confronted with the 
difficulties that prevent us in this country from succeed- 
ing, as we used to do, in the international struggle—a 
struggle the issue of which is daily becoming more and 
more a question of brains, of education, of skill and enter- 
prise in manufacture—and finally of that great virtue 
extolled by the President of the United States—strenuous- 
ness. 

It is the duty of everyone who sees the way in which 
we are being outstripped in the race todo what in him 
lies to scrape off the rust which is clogging our educa- 
tional machine I now refer to the defects which 
hamper the intellectual progress of the majority of our 
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outh. I believe the public school mathematics in this 
country stands on a level of its own, well below that of 
any other. In England, owing to our complicated system 
of weights and measures—which our ministers and our 
Parliament dare not abolish for our own good—the scanty 
hours allowed for mathematics are devoted to the learning 
of tables which should never have to be learned at all, to 
compound reductions designed merely to puzzle, but not to 
lead to any new step ; and, even if our present system were 
futile enough, to learning lists of antique values which 
the useful purpose of giving the boys something to 


y 


not 


serve ° ° 
do. The result is that, Ms jee having time to acquire a 
few elementary algebraical rules, the boy is never intro- 


duced to algebra proper; he has no idea of algebraical 

reasoning ; his trigonometry often does not exist; and the 

very sound or suggestion of co-ordinate geometry, or of 
the differential calculus, which might be well within his 
reach, produces a shiver of dismay. Geometry is pre- 

sented for the first time in the form of Euclid, a 

form as repulsive to most boys as it well could be. 

I must confess to having been attracted and not re- 

pelled by Euclid; but the boy does not care for 

time. Now that I look at Euclid again, I have also to 
confess that any lin oa regard for an old friend 
vanishes before the archaic language and the unnecessary 
circumlocution. If Euclid must be retained, let it be trans- 
lated into English—the English that any parent would 
use in explaining the ideas to his son ; let it be illustrated 
by constant reference to real things, so as to appeal to the 
boy who does not revel in the abstract. Let the ideas 
and the terms first be presented in the form of experi- 
ments and of measurements with instruments; let the 
schoolmaster dare to throw over the intolerable con- 
servatism which prevents our doing anything ten times as 
well lest some item should prove to be a trifle worse; in 
fact, let us take some heed of the possibly extreme, but 
none the less genuine, and valuable preaching of Professor 
Perry. I have so far referred only to the miserable use 
that is made of the odd hours grudgingly given to what is 
called mathematics. Is it any use to repeat the long-stand- 
ing complaint of the way in which the schoolmaster insists 
upon overdoing his Latin and Greek under the belief that 
they are at least essential to intellectual development, if, 
indeed, they do not supply the only stimulus? society 
is constituted, they are essential to education as an exten- 
sive knowledge of Confucius is essential to an educated 
Chinaman, so that we may mix one with another, appre- 
ciate the works of our great authors, understand the same 
allusions, and have the same kind of knowledge of the de- 
ve!opment of our civilisation. Few men of science, perhaps 
none, wish to see all of this, some of which is essential to a 
general education, abolished ; all that we ask is that the 
schoolmaster shall not continue to impose upon the 
community the unbalanced learning which corresponds to 
mathematics and science without letters. The time given 
to classics is exorbitant ; more must be reserved for those 
pursuits which draw out the habit of independent thought, 
creation, and originality. It would be well if every 
schoolmaster could read an admirable article by James3 
Swinburne on the two types of mind fostered by the two 
complementary types of education ; but this is buried away 
in an inaccessible number of the Westminster Review. 

The classic is, unfortunately, still in possession; and 
where, as is still often the case, he is innocent of any 
appreciation of the educational value of post-Newtonian 
studies, it is not surprising that he thrusts into odd 
moments the subjects he does not understand, and which 
he therefore despises, and that the boys committed to his 
charge, and living in such an atmosphere, are _half- 
ashamed of showing any interest in the scanty science 
which is within their reach. It is almost impossible to 
believe that such can be the case, but I have referred to 
the impression to which the appointment of the ‘first 
science master at my own school gave rise. I now refer 
to the contribution to a discussion on education but a 
year or two ago by that experienced teacher, Principal 
Griffiths. Fortunately, our public schools are not the 
only ones in the country. Smaller and less fashionable 
schools pay more attention to education, and suffer less 
from what, in defiance of all rule, I can only call didac- 
tatorial method. 

IT am not aware that the result of this almost total ex- 
clusion of tabooed subjects in favour of Latin and Greek 
is producing a standard of classical attainment in our 
youth greatly in advance of that to be found in other 
countries ; but it is certain that in history, modern lan- 
guages, mathematics, and science, the product of our 
public schools is sadly deficient. 

There is another point related to our deficient general 
scientific training on which I wish to offer some remarks, 
and that is in relation to manufacture. It is the fashion 
among some of our scientific people to talk of our manu- 
facturers as if they were a very ignorant lot, and to 
suppose that one word from some professor who has never 
been outside a laboratory would be sufficient to put them 
right. Now in my somewhat varied experience I have 
had occasion to become acquainted with corners of our 
great manufacturing areas, and while my experience is 
small, and not enough to generalise upon, it is, neverthe- 
less, several times as great as that of some who are ready 
to adopt the superior attitude, but have none. 

The loss of one industry after another is only too patent. 
In so far as this may be due to want of enterprise in our 
men of business, we are not concerned with the cause in 
this Section ; in so far as it may be due to want of that 
little assistance which the fiscal arrangements in other 
countries make possible for our rivals, again we are not 
concerned in this Section; in so far as our patent laws 
are unique among those of manufacturing nations in 
allowing the foreigner to manufacture in his own country 
under the protection of our patent law, so that the most 
valuable school we posses3—the manufactory—as well as 
the manufacture, is conducted to the advantage of our 


rivals—a point which, I suppose, it is unnecessary to com- 
mend tothe notice of Mr. Chamberlain—with this, too, 
we have no concern in this Section ; but in so far as this, 
or the want of enterprise or of foresight that leads to it, 
is due to ignorance and to want of appreciation of scien- 
tific advance, we are very much concerned with it. If I 
may refer to my own limited experience, there is o 
lamentable contrast in the manner in which a great 
number of our countrymen look at any proposition put 
before them and that in which the alert American 
does. It is useless to explain that which would 
self-evident to a man with a moderate knowledge of 
chemistry and physics, such as our schools ought to supply, 
or for which they should at least lay the foundation, for 
the words have no meaning; they are merely words. 
He distrusts anything new; he has heard of a new pro- 
cess before that did not work out well; experience on the 
Continent to him is no experience at all, for he believes 
the inhabitants in such distant parts of the earth are not 
capable of knowing as well as the enlightened Englishman 
whether a thing is properly done or not, and so he goes 
on as he did before, perfectly content. This attitude 
would not be possible with the most elementary under- 
standing of common principles. 

But there is another side to this picture. Anyone who 
has discussed any scheme with the rd of directors, the 
manager, the engineer, and the chemist of one of our 
great manufactories must have been struck with the con- 
centrated ability there found in harness. It has often 
seemed to me that it is a t misfortune that our pro- 
fessors of mechanics, of physics, and of chemistry are in 
so many instances precluded from a better acquaintance 
with the working of these t machines—a misfortune 
not for the works, at least directly, but for the professors, 
and more especially for their pupils. 

Nowhere are scientific problems of greater complexity 
constantly having to be solved than in a great manufac- 
tory ; nowhere is such concentrated talent necessary as in 
a works organised and carried on in competition with all 
the world. I look upon these as our most valuable schools, 
and the closer the touch between them and those whose pro- 
vince it is to teach, the better for the teacher and the pupil. 

It is, perhaps, hardly desirable to mention any one 
where there are so many. I am tempted to dwell upon the 

roblem which has been at last successfully solved by 

arsons, this being the joint product of the school and of 
the works ; but there is one picture—a contrast, I will not 
say of light and shade, but of colour and colour—to which 
I must refer. I remember in my early days, in the sur- 
roundings of a classical atmosphere, the general feeling of 
contempt for the manufacturer, the intellectually inferior 
creature who only made money, but who knew nothing of 
toémrw or téruupat. I am not sure that some such feel- 
ing doe3 not still exist among those whose horizon is 
limited to the Latin and Greek that they have learned— 
or should I say limited by instead of to? ‘This recol- 
lection came back to me when, not long ago, I was — 
one of the best organised and most skilfully-conduct 
works in the country—I mean Willans and Robinson— 
when I remembe that another great manufactory, 
conducted on American lines, was near by, and when 
across the road I saw the walls of one of our most famous 
English schools. I pictured the old contrast : on the one 
hand the conviction imp upon me when a boy that 
there is something intellectually superior in the struggle 
with a paragraph of Xenophon or a page of Homer, while 
manufacture is merely mechanical, sordid and base, with 
what I believe to be the reality on the other. I wondered 
in what spirit the erection of these works was viewed at 
the school and to what extent the high intellectual 
attainment there so essential and soevident is properly 


a 

f the last of the three headings—Strenuousness—we 
have plenty, but at school it is most apparent in cricket 
and football, and in after life in various expensive ways 
of murdering defenceless animals. 

However, a change is already beginning to be felt. The 
public schools no longer withhold the elements of che- 
mistry and physics, and those who have benefited, even 
in small degree, are taking responsible places vacated by 
those who had no such opportunity. The numerous 
polytechnics are providing more serious instruction to 
thousands of our young men, and it may be hoped that 
in time even the official—I mean the mere official whose 
only conception of activity is centred in obstructing pro- 
gress and enlightenment—will have some appreciation of 
things as well as of words. 








Lreeps AND LiverPooL CANAL.—The expenditure of 
the Leeds and Liverpool Canal Company on capital 
account for the past half-year was 6160/., of which 3045/. 
was expended in reconstruction, rendered necessary by 
the subsidence of the canal. As a further outlay will be 
made during the current half-year, the directors have 
carried 3500/. from revenue to a subsidence and special- 
expenditure account. The revenue of the company has 
been affected by the Sonnet condition of the cotton 
trade; but, notwithstanding this, the revenue balance for 
the past half-year shows an increase of 2092/. It is feared 
that the cost of reconstruction, caused by subsidences of 
the canal through the working of subjacent coal, will be 
a yearly charge for many years tocome. Of late years, 
various improvements have been carried out, and up to 
190% about 500,000/. additional capital had been expended. 
Until the whole scheme of improvement has been carried 
out, the full benefit of it cannot be expected to accrue ; 
but the directors do not consider that at present it is 
reasonable to undertake a further expenditure of capital, 
no dividend having been paid — the ordinary stock 
since 1900. Meanwhile, the canal has been deepened and 
improved from Liverpool to Burnley. Warehouse accom- 


LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 5th inst., the s.s. Helene Menzell, 
built by the Flensburg Shipbuilding Company for the 
Chinesische Kiistenfahrt Gesellschaft, left the yard of her 
builders for her official trial trip. It passed off most 
satisfactorily, the vessel attaining a s of 94 knots 
loaded. The engines have cylinders 15 in., 234 in., and 
434 in. in diameter by 34} in. stroke, and the boilers, two 
in number, measure 11 ft. 2 in. by 9 ft. 10in. The chief 


be | dimensions of the boat are:—Length over all, 244 ft.; 


breadth, extreme, 35 ft. 2in.; depth, moulded, 18 ft. 3 in,; 
and the carrying capacity is 2050 tons. On the afternoon 
of the same day the firm launched from their new yard a 
steamer of exactly similar dimensions for the same owners. 
On leaving the ways the vessel was named Hedwig Men- 
zell by Frau Adelheid Schuldt. 


On Tuesday, the 8th inst., there was launched from the 
Lig Pig yard of Messrs. John Brown and Co., Limited, 
a large twin-screw steamer named the Kaipara, which 
has been built to the order of Messrs. Turnbull, Martin, 
and Co., London. The principal dimensions are as fol- 
low :— = between perpendiculars, 460 ft.; beam, 
moulded, 58 ft. ; depth, moulded, 34 ft. 3 in. ; and — 
tonnage, about 7100 tons. A special feature is the large 
measurement capacity for cargo and for bunkers, in view 
of the fact that the vessel is intended for the owners 
trade between London and the fan go and for this 
pur also the whole of the forw: holds and ’tween 
decks are insulated for the carriage of frozen mutton, and 
are provided with refrigerating apparatus, supplied by the 
Linde British Refrigeration Company, Limited, London. 
The propelling machinery consists of two sets of ie al 
expansion surface-condensing engines, having cylinders 
25 in., 42 in., and 69 in. in diameter, with a stroke of 
48in. The slide-valve is of the piston type for the inter- 
mediate and high-pressure cylinders, and of the flat-faced 
type for the intermediate and low-pressure cylinders, all 
worked by the usual double-eccentric and link-motion valve 
gear. he crank-shaft for each engine is of the built 
type, in three separate and interchangeable pieces, made 
of mild forged steel; the tunnel shafting is also of mild 
steel, while the propeller shafting is of iron. Each 
propeller has four manganese bronze blades secured to a 
cast-iron boss. Steam is to be supplied by five single- 
ended steel boilers, 15 ft. 6 in. in diameter by 11 ft. 6 in. 
long, having fifteen furnaces, and working at a pressure 
of 180 Ib. per square inch under Howden’s system of 
forced draught. 








The new twin-screw steamer Manuka, launched by 
Messrs. Denny, at Dumbarton, on Tuesday, the 8th inst., 
is the latest addition to the now extensive fleet of the 
Union Steamship Company of New Zealand, and is in- 
tended to cope with the rapid extension of their sane 
trade between the British colonies in Australasia. The 
vessel is built of mild steel under special survey of the 
British Corporation and to the requirements of the Board 
of Trade. Accommodation is provided for 190 first-class 
passengers. The dining-saloon extends from side to side 
of the vessel, and is capable of dining 82 persons at once. 
The propelling machinery, which is being — by 
Messrs. Denny and Co., is of sufficient power to drive the 
vessel at a speed of 14 knots at her load draught. 


On Wednesday, the 9th inst., Messrs. Irvine’s Ship- 
building and Dry-Docks Company, Limited, launched 
from their shipyard at West Hartlepool a finely-modelled 
steel screw steamer named the Wilster, built to the order 
of the Trechmann Steamship Co., Limited, West Hartle- 
pool, of which firm Messrs. Trechmann Brothers are the 
managing owners. She is of the following dimensions: 
Length, 320 ft. by 46 ft. by 23 ft. 7 in., and is of a large 
measurement cargo a She is constructed with 
deep bulb angle-frames and longitudinal stringers, givin 
clear holds for the storing of bulky cargoes. Engines o 
the triple-expansion big are being supplied by Messrs. 
Blair and Co., Limited, Stockton, having cylinders 23 in., 
38 in., and 624 in. in diameter respectively, by 42 in. stroke, 
br gr a large single-ended boilers of a working pressure 
of 1 








The Laxev: Engineering snd aa Com- 
ny, Bergen, Norway, launched on Wednesday, the 
9th inst., the s.s. Hero, built to the order of Messrs. 
Kjer and Isdahl, of Bergen. The principal dimensions 
of the t are:—Length, extreme, 278 ft.; breadth, 
38 ft. 6 in.; depth, moulded, 19 ft. 8fin. The machinery 
is also constructed by the Laxevaags Company, the 
cylinders being 19} in., 31 in., and 51 in. in diameter by 
33 ay stroke. The working pressure is 175 Ib. per square 
inch, 





There was launched from the shipyard of Messrs. 
Cochrane ani Sons, Selby, on Saturday, the 12th inst., a 
steel screw trawler, the principal dimensions of which are 
110 ft. by 21 ft. by 11 ft. depth of hold. The vessel has 
been built to the order of the Great.Central Co-Operative 
Engineering and Ship-Repairing Company, Limited, of 
Grimsby. Powerful triple-expansion engines will be 
fitted by the owners. As the vessel left the ways she 
was christened the Reliance. 








Becian Coat Exports.—The exports of coal from Bel- 
gium in the first seven months of this year were 2,705,530 
tons, as compared with 2,512,971 tons in the corresponding 
period of 1902, The exports in July were 458,451 tons, as 
compared with 437,207 tons in J uly, 1902. The exports 
of coal from Belgium tc France to July 31 this year were 
2,000,095 tons, as compared with 1,938,585 tons in the first 








modation has also been greatly improved over the whole 
system. ; 





seven months of 1902. 
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‘* ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


ComPiLeD By W. LLOYD WISE. | 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS | 
UNDER THE ACTS OF 1888—1888, P 
The number of views given in the Specification Drawings is stated 
in each _ where none are mentioned, the Specification is not 
illustrated, | 
Where inventions are communicated from abroad, the Names, | 
é&c., of the Communicators are given in italics, 
Copies of Specifications may be obtained at the Patent 7 Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. | 
The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the | 
Patent has been sealed, when the date of sealing is given. 
a may, at any time within two months from the date of | 
the advertisement of the ‘ance of a Complete Specification, | 
give notice at the Patent O; opposition to the grant of a | 
Patent on any of the grounds mentioned in the Acts. | 
AGRICULTURAL APPLIANCES. 
23,760. J. Marshall, Gainsborough. Threshing 
Machines, [2 Figs.) October 30, 1902.—This invention relates | 


to threshing machines and has for object to very thoroughly re- | ene 
a constant pull and without noise due to vibration thereof ;” and 


also “‘ because of the symmetrical windings the resultant action | the thread has lost the elasticity due to its original conformation. 
(Accepted July 22, 1903.) 


move dust and impurities from threshed-out grain or seed before 
it leaves the machine. According thereto a fan such as A, conve- 
niently driven from the shaft of the smutter, is arranged to 
draw air through the grain while it passes freely through air, 
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it may be at the place where the grain passes from the back end 
shoe tothe revolving screw. In the machine illustrated the suc- 
tion spout B communicates at. its upper end with the eye of the 
fan, and at its lower end is open in proximity to the spout E by 
which the threshed-out grains are conducted from the final, or 


up with great rapidity to its original value. Hewitt lamps for | in the desired manner. The winding pe sprinres mee by current 
ii 


lighting may be used under periodic discharge in preference to | from the mains. The proposed 
continuous flow of current, the brilliancy of the light being greater | of current to the additional winding com 


ing the supply 


means for contro! 
ises a device that 


| a8 the average potential of discharge through the vapour is higher 
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be 


makes intermittent contact, the periods of make and break varying 
in duration ding to the requi ts of the moment. In the 
diagram this eer is shown as an electro-magnet 16 which 
acts upon a vibrating armature 15 to separate contacts (one of 
which is 19) and to which the condenser 20 is connected, to mini- 
mise sparking. (Accepted August 5, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20,004. T. Terrell, London. Incandescence Mantles. 
September 12, 1902.—In the manufacture of mantles for incan- 
descent-gas lighting a thread may be impregnated with salts and 
knitted into a tube, afterwards cut up into lengths for mantles. 
Difficulties have arisen in connection with this method of manu- 
facture, where artificial silk has been used, owing to the elasticity 





of the armature will be a uniform and constant pull, which will 
hold the armature attracted without the usual noisy vibrations 
due to changes in the magnetic flux, hitherto considered unavoid- 
able in an electro-magnet energised by an alternating current.” 


electro-magnet energisable by not less than two alternating cur- 
rents, which, if two, would be in quadrature. Various ways of 


th hen current flow is continuous. Owing to the labl 
hp “h re educ. | of the thread causing it to attempt to straighten itself when 


nature of the resistance the apparatus is well adapted for produc- 


knitted ; this tendency making the tube irregular in shape. This 


ing discharges for syntonic wireless tele; hy. (Accepted July 1, | ? d 
1908.) r RITE: See ¥"* | invention relates to means of overcoming this difficulty, and has 
for — to render the tube of uniform diameter throughout, the 





14,558. D. L. Lin 
Electro-Magn 


vist, Yonkers, N.Y., U.S.A. thre: 
ets. [11 Figs.] June 30, 1903.—In this speci- | before knitting is treated wi 


conforming to its pe Megane arrangement. The thread 
a solution of paraffin in benzene in 


fication is claimed “an electro-magnet having a plurality of coils | order to waterproof it, and when knitted the tube is wound like a 
wound on its core and extending transversely apolar face thereof, | flat bandage on to a drum or reel made as a hollow perforated 
and symmetrically disposed with reference to an axis perpendicular | metal cylinder with wide perforated metal flanges, and the tension 
to and passing through the centre of said polar face.” The in-| of the tube is carefully adjusted so that in width it exactly fits 
ventor says :—‘‘The invention isan electro-magnet capable of being | between the flanges. The reel with its tube is then placed in a 





“ar” Commmen ¢cmmmme some 


What is described and illustrated appears to be a rotary field 


ting the wind are set forth, as well as a magnet and 





back end, shoe to the revolving separating screen. The fan 
casing ¢ has a spout D, to which a sack can be attached to receive 
the dust and impurities (Accepted August 5, 1903.) 


ELECTRICAL APPARATUS. 


12,960. H. H. Lake, London. (The General Electric 
Company, Schenectady, N.¥., U.S.A.) ectrical Conduc- 
tors. (2 Figs.) June 6, 1902.—These electrical conductors are 
made so that their resistances remain constant under tempera- 
ture variation. They are compound in character, and composed 
of materials having opposed temperature resistance characteris- 
tics. There is claimed “‘a compound electrical conductor com- 
posed of elements having temperature coefficients of opposite 
signsand proportioned in amount relatively to each other, so that 
the variation of resistance of one element with temperature com- 
pensates for the opposite variation of resistance of the other 
element.” The elements may be respectively core and shell, and 
these may be of carbon and copper. They may be constituted as 
either a copper shell electro-plated on a carbon filament, or as a 
carbon shell deposited by heat from a hydrocarbon upon a metal 
wire. (Accepted July 15, 1903.) 


13,305. W. H. All Son, and Co., Limited, 
and C. C. Hawkins, ford. Brush Boxes, [3 
Figs.) June 13, 1908.—Carbon brushes for dynamo and motor 
commutators have sometimes been pressed forward by means 
of a hinged flap, to which has been attached one end of a 








spiral spring in tension. In preference to the inelastic flap the 
inventor uses an arched spring }, held in compression against the 
carbon block a by a pair of spiral springs ¢ in tension. This 
device, it is stated, gives ‘‘a much more sensitive and even contact 
with the carbon.” (Accepted July 22, 1903.) 

9206. P. C. Hewitt, New York City, U.S.A. 
Periodic Dischargere. {3 Figs.) April 23, 1903.—(Conven- 
tion date, April 25, 1902.) In this specification is broadly claimed 
‘*a periodic discharging device for the circuit of a source of elec- 
trical capacity, consisting of an electrical translating device having 
a conducting medium of predetermined resistance, and a high 
resistance in series therewith, the high resistance being removed 
under the influence of electrical pressure.” The invention involves 
the use of a Hewitt mercury vapour lamp as a breaking-down re- 


Gaee whose distance apart is adjustable. (Accepted August 5, 
1903. 


Heads. [8 Figs.) July 28, 1902.—This trolley head has means 
attached whereby it is caused to imprison the trolley wire, so that 
it cannot leap therefrom, at all times when not actually passing 
a trolley-wire support. The top member 7 of a right-angle steel 


Lak 
pany, Schenectady, N.Y., U.S.A.). egulating 08. 
[5 Figs.) July 30, 1902.—This invention relates to boosters such | systems between the water drum and the steam an 


16,664. M. Mercier, Wilmslow, Chester. Trolley 


rod normally closes the trough of the trolley wheel at the top, but 
is vertically pivoted and held in its normal position only by the 








force of a light spring 9, so that it is easily pushed aside, the 


by an alternating current so as to hold its armature by | cylinder or steamer, water or steam heated to boiling point, and 
kept therein under the action of dry steam for some time until 


16,643. P. Lamure and P. E. M Bois Colombes 


Seine, France. Gas-Burners. to Fige.] July 26, 1902. 
(Convention date, December 6, 1901.)—In this ie gas- 
burner for lighting or heating the injector effect of t 

and the temperature of the combustible mixture is increased by 
preheating the gas before its admixture with air, in a chamber 
within the flame. The inventors propose to use a gutter-shaped 
flange upon the burner head of an incandescence burner, to 
surround the lower edge of the mantle to protect ‘‘ this portion 
of the mantle from external currents of air capable of cooling the 
flame.” There is claimed :—‘‘A gas-burner of the Bunsen type 
characterised by the fact that the gas before it is mixed with air 


e gas jets 











so as to form the combustible mixture, is raised to a high tem- 
perature in a chamber arranged in the centre of the flame,” and 
also “in a gas-burner for incandescence mantles, the provision 
of a gallery for protecting the base of the mantle.” An incan- 
descence burner is described and illustrated, and in reference to 
which the inventors say :—‘‘The circulation of air within the 
chimney is regulated by a perforated portion Q,” ‘arranged in 
such a manner as to project towards the chimney the intense 
portion of the air current.” ‘‘The heating chamber is preferably 
constructed of iron, in order that, as it is rais ¢ 
by the flame which surrounds it, the hydrogen of the gas 1s sepa- 
rated from the other carbonated products.” The tube M is made 
of a bad conductor of heat. (Accepted July 22, 1903.) 


ed to a red heat 


member 7 moving in a horizontal plane when tering -th 
; g p encountering the | Sam an ENGINES, BOILERS, EVAPORATORS, &c 


fore end of a trolley-wire support. The rod is attached to a 
light chain 12, wound round an enlargement and attached to the 
cord used to pull down the trolley pole, in such manner that the 


18,381. T. White and C. Rainbow, Luton. Water- 
be Boilers. [4 Figs.) August 21, 1902.—This boiler, de- 


member 7 is drawn aside before the tension of the cord comes on signed to be readily transportable in parts, and to collect the 


the pole to lower it. (Accepted August 5, 1903.) 
16,904. H. H. 


as are used on feeding points of electricity distribution systems 

















bulk of its sludge in a chamber from which the said sludge is 


e, London. (The General Electric Com- | readily removable, comprises a steam and water dri 4 t 
drum 6, a firebox water-jacket g, and separate circulating pipe 


rum a, a water 


d water drum 














to maintain approximately constant the voltage at the feed points Fu g Fug 
or at selected distribution points, compensating by proportionntely f. 
a 
| { REGEN 
ey ee 
e904) 
and between the water jacket and the steam and water drum, 








sistance in place of the electrolyte in a Wehnelt break, or of the 
spark-gap in a Rhigi discharger or the like. The Hewitt lamp has | 
advantages for the use Oy ey as not only can the potential at | 
which the resistance will break down be accurately determined, 
but its resistance when broken down can be so low as to be negli- | 


gible and largely independent of the — of current flowing ; | by the potential at the po 


| Of load. According thereto and in order to more perfectly auto- 


added potential for the greater loss in the conductors with increase 





respectively. The steam and water drum is divided a part of the 
on spoon Hoh the bottom by the partition 7, and the water drum is 


govern the desired compensation, in addition to the ordinary series | fed by the pipe o on one side of the partition, and the water- 


winding of the field magnet of the machine, there is provided 


| jacket by the pipe p from the other side of the partition, all feed- 


another winding adapted to be energised by current controlled | water going first to the circulating system comprising the water 


ints.at which potential is to be main- | drum in order that very little sludge may be deposited in the 


moreover, as soon as the discharge pas passed the resistance bui. | tained constant, and serving to vary the booster field magnetism | water jacket. (Accepted July 15, 1903.) 
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ON THREE-PHASE SWITCH GEAR. 
By A. C. Eporatu. 
THe following notes may, perhaps, be of in- 
terest to those concerned with high-pressure three- 
ork; made, for the most part, over eight 


hase w Bg 
phase ago, it is only within the last few days that 


months 


the writer has found time to arrange them for pub- 
lication. 

In these notes will be found the writer’s reasons 
for being unable to agree with those engineers 
who consider that the cellular and backless type of 
switchboard is superior to all other constructions 
for use in connection with high-pressure polyphase 





working must be constructed upon the following 
lines, if safety, convenience, and absolute reliability 
in working are to be attained. 

(a) The whole of the high-pressure gear must be 
removed from the operating platform, and isolated 
in fireproof compartments below, above, or at the 
back of the platform upon which the operating- 
board is placed. This means the remote control of 
the high-pressure apparatus, which the writer con- 
siders the essential feature of high-pressure three- 
phase boards for controlling large amounts of energy. 
The only apparatus on the operating-board should 
be that required in connection with the exciting 





arrangements, and in connection with the control 














systems. In order to clear the ground at the start, 
it may be as well to state that the writer con- 
siders such boards highly undesirable, from nearly 
every point of view, when used with important 
three-phase systems operated at the high pressures 
usual nowadays; further, that while they give 
excellent results in connection with single-phase 
work at moderate pressures, their sphere of utility 
is limited to single-phase single-pole working 
at pressures not exceeding 3000 volts. It was for 
such work that the cellular board was developed, 
and its adaptation. to polyphase working at 
pressures of the order of 10,000 volts affords an 
example, the writer thinks, of a thoroughly good 
design being carried too far. For the most part in 
complete opposition to the principles underlying the 
cellular construction in question, it is believed 
that switchboards for high-pressure three-phase 





8/0" 


of the distant high-pressure gear, and the measure- 
ment of the current,.energy, &c., of the distant 
machine and feeder panels. 

(b) All high-pressure fuses should be done away 
with, as far as those in main circuits are concerned. 
These should be replaced by automatic attachments 
on the main switches—that is, the latter are to be 
simply automatic circuit-breakers, ‘which open at 
definite overloads, or (if fitted with reverse-current 
attachments) with reverse currents. Protective 
devices in the separate generator circuits should 
be -fitted with ‘‘time” or with. reverse-current 
attachments, or with both; otherwise they should 
not be used. 

(c) The high-pressure bus-bars should be arranged 
in such a manner that any: portion of them canbe 
isolated for cleaning while the remaining portions 


their arrangement should be such that .any panel 
can be cut completely out of circuit without. inter- 
rupting the supply, should.this ever be necessary 
for any special reason. 

(d) The high-pressure bus-bars should be provided 
with properly-arranged pressure dischargers, while 
similar dischargers should be used at the far ends 
of the feeders, and, where practicable, en route. 

(e) The whole arrangement of the low-pressure 
operating-board should be such that the attendant 
in charge has no excuse for getting confused should 
a breakdown occur, necessitating prompt measures 
being taken at the switchboard. 





4'3" 





are alive, without interrupting the supply. Further, 


(f) The whole arrangement of the high-pressure 


ie ee 4 
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Level of the room floor — 


gear proper should be such that arcing from one 
part to another, or to earth, due to an accident, or 
to abnormal conditions, is rendered an absolute 
impossibility. And, further, that nothing should 
be cramped, plenty of space being allowed every-' 
where, with each piece of apparatus readily in view’ 
for inspection, and capable of easy dismantling or 
removal for repairs or renewal. 

(g) The whole of the high-pressure gear should: 
be in oil, as far as it is possible to arrange this. 

There is, of course, nothing particularly new in 
the above-mentioned principles of design ; they re- 
present simply the results of experience gained in. 
modern polyphase work. But it is nevertheless 
true that, so far as this country is concerned, they 
have been but imperfectly recognised, probably on 
account of the limited number of high-pressure 
polyphase installations which have been put down. 
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{ance, and the hand-wheel of the field resistance, 
the latter being located behind the panel. 

2. The driving mechanism for the high-pressure 

Messrs. Brown, Boveri, and Co. and the General | oil-switch. 
Electric Company of America were, without doubt, | 3. The relay (overload or reverse .current, or 
the first to show how switchboards capable of con- | both) which operates the tripping mechanism of the 
trolling large amounts of energy at very high pres- | above switch. 
sures should be designed and constructed. The} 4. The instruments indirectly in the generator 
pioneer work of the first-mentioned firm in this | circuits—that is, the ammeters, voltmeters, watt- 
direction should, in particular, be fully recognised. | meters, &c., which are not connected into the high- 
For the Paderno installation Messrs. Brown, Boveri, | pressure leads, but are worked from them with the 
and Co. designed what was probably the first heavy- |help of the current and pressure transformers, 
duty oil-switch ;* at any rate, the Paderno switches, located in the distant compartments. 
designed in 1895, were the first built for really| 5. If separate exciter-boards are not used, the 
important work. In this three-phase installation, | shunt regulator, field switch and main switch for 
which has been at work almost without a hitch for | the exciter would be located on the lower part of 
about six years, the oil-switches on the generator | the panel. 
panels are capable of breaking a current of 70 am-| Large generators are usually excited at about 110 
peres per phase at 15,000 volts (1800 kilowatts), and | volts, on account of the requirements of the copper 
have frequently had to do it. In design they differ | strip winding on the field system ; also this pres- 
but little from the same firm’s oil-switch of to-day, |sure is the standard pressure for synchronisers, 
and Messrs. Brown’s later work in connection with | wattmeter shunts, voltmeters, &c. Under these 
high-pressure switch gear has consisted principally | circumstances, nothing on the switchboard would be 
in the development of a system of remote control | at a greater pressure than 110 volts; in other words, 
in combination with such oil-switches, and the | the board is absolutely safe, and anything on it can 
study of automatic overload and reverse current | be touched without the slightest risk of injury. 
attachments for them, this firm now having in- | 


One result of this, however, is that. the switch 
gear for the. more important work in this country 
is not made by British firms. ; 
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The current transformers for the generator am- | 





stallations at work operating at 26,000 volts and 


more. 

It will now be advisable to examine how the re- | 
quirements set forth above are complied with in the | 
best practice of to-day. 





meters can also operate the current coils of the 
generator wattmeters if desired, but in this case 
both must be calibrated together ; the relays should 
in general be provided with separate transformers. 
The pressure transformers for the generator watt- 


(a) Remote control of the high-pressure switch meters (if any) can also be used for synchronising, 
gear implies the use of current and pressure trans- | if desired. It is, of course, an advantage to be 
formers for all instruments, relays, «&c., as well as | able to reduce the number of current and pressure 
the provision of suitable hand or power-operated | transformers to a minimum, and, with a little care, 
mechanisms for manipulating the distant switches. |a good deal can be done towards this, especially 
On the switchboard gallery or platform is placed | when the ammeters, voltmeters, and wattmeters 

the operating-board, which consists of a series | come from the same maker. 
of marble or slate panels mounted in a suitable| The high-pressure gear, bus-bars, &c., are, as 
framework, and corresponding in number to the | already indicated, located right .away from the 
number of generator and feeder compartments | operating-board, in compartments ; each generator 
located at some distance away, pteey out of | and feeder has its own compartment, placed, where 
sight and hearing of the switchboard attendant. | possible, in line with the corresponding compart- 
The whole of the apparatus on this operating-board | ment on the operating-board. The compartments 
is low-pressure, there being nothing whatever above | are of brick or masonry, generally formed with the 
a pressure of, for instance, 110 or 220 volts on the | help of one of the walls of the building, and are 
entire platform—not a cable, wire, instrument, or | open on one side ; each is subdivided by marble or 
connection of any sort. Consider, for instance, a | slate division-plates, for the purpose of isolating 
generator panel on the operating-board : this will | the different pieces of apparatus it contains. These 
contain the following instruments and apparatus are carried on channel or other irons, the oil 
upon it :— switches being arranged to slide out on the open 
1. Instruments for the field circuit of the gene- | side of the compartment ; this open side is covered 
rator, the field switch with its discharge resist-|in by metal sheeting or similar protection (readily 
: . -—|removable) after the switch gear is erected and 

* High-pressure oil-switches were in use, however, long connected up. 
be fore this, So bee back an on im . ee In order to illustrate the manner in which these 
out a design for such swite' which were made an TER iets . . . 

: a4 into hee in the street nan af the London Electric | — pe carried out > actual practice, a dimen- 
Repaty Company in 1892. These 2500-volt underground | S!ON€¢ 5 etch of a simple form of remote 
control board is given in Fig. 1; Fig. 2 shows 





switches have been in successful operation without modi- 
fication from that date until now. 


| the actual connections of this board, in order to 


make everything clear. The arrangements shown 
are quite standard for three-phase working with three 
generators and four feeders, for pressures up to 
10,000 volts, there being separate meter and syn- 
chronising panels, and a separate board (not 
indicated) for the separately-driven exciters. Had 
this latter board not been provided, the exciter- 
switches and shunt-regulators would have been 
| placed on the lower panels, shown as unoccupied 
‘in Fig. 1; it is also clear that the meter panel 
‘could have been done away with, and energy 
‘meters placed on each generator panel instead. 
Fig. 1 merely gives a sketch of the actual arrange- 
ments adopted in a particular installation,* and the 
small details are obviously capable of considerable 
‘variation without affecting the general design or 
the principles involved. 

It will be noted that there are no fuses in the 
| main circuits, their places being taken by automatic 
attachments to the oil-switches ; further, that pres- 
sure dischargers and cable-charging gear are pro- 
‘vided. Leaving these matters for consideration ‘a 
| little later, as well as the arrangement of the high- 
pressure bus-bars shown, it will be of interest to 
examine briefly the general construction of this 
switchboard, as it well illustrates the principle of 
** remote control,” 








Cable receivers 
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The switchboard gallery is built of steel and con- 
crete, the small amount of woodwork on the top of 
this being a refinement which could quite well have 
been omitted; on the gallery is the operating 
board, having nothing on it at a greater pressure 
than 110 volts ; while below it, in masonry compart- 
ments, is the high-pressure gear, and also the high- 
gen bus-bars. It is clear that the whole of the 

igh-pressure gear could have been otherwise 
placed without affecting the principles of con- 
struction involved. It could - haye been, for 
instance, placed above the operating - board (in 
general not a good arrangement, on account of the 
cables) or directly behind it, on the other side of 
the wall, in a special chamber. These changes 
would only involve an alteration in the driving 
mechanism of the oil-switches and a rearrangement 
of the leads between the current and pressure trans- 
formers in the compartments, and the instruments, 
relays, &c., on the operating-board. Further, it 
is clear that by replacing the direct drive on to the 
oil-switches by means of an electrical one—small 
motors mounted on each switch—the whole of the 
high-pressure gear could be located any distance from 
the operating-board, the arrangement then becom- 
ing similar to that first worked out by the General 
Electric Company (N.Y.), and one that is bound to 
be more and more used for the heaviest class of 
work. 

Considering, however, the actual arrangements 





* Fig. 1 represents a sketch of one of five 6000-volt. 
three-phase switchboards designed by Mr. IH. Lefanu for 
the Stalybridge scheme, to the specification of Mr. A. H. 
Gibbings: 
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indicated by Figs. 1 and 2, it will be seen that the 
requirements of convenience and reliability in work- 
ing, and of absolute safety, are fully met. Dealing 
with them in order, it will be seen that the in- 
coming and outgoing high-pressure cables are 
arranged in the simplest possible manner, and 
are of minimum length; there is ample room 
for both high and ao ogee gear, each piece of 
apparatus being readily accessible for inspection, 
ae or removal. The switchboard attendant 
has absolute control over the plant in the station 
and over the outgoing feeders; while the small 
amount of gear on the panels of the operating 
board, and the simple character of the latter, 
reduce the possibility of mistakes to a minimum. 
At the same time, as he knows that, whatever 
happens, he is always in safety, he can do his 
work, even at critical moments, without getting un- 
nerved ; should short circuits occur, he is not con- 
fused by the noise made by protective devices 
acting — the handles of the automatic switches 
affected simply fall back quietly and the ammeters 








Again, should anything occur in one of the com- 
partments (such as the burning out of an instru- 
ment transformer, for instance), making it advis- 
able to cut that compartment out, after the protec- 
tive device has operated, this can be done at once 
by pulling out the section switches at the top of 
the panel. 

Of course, none of these section switches are 
arranged for breaking current ; the circuits must in 
all cases be broken by the oil-switches. The sec- 
tion switches are made either in the form of screw 

lugs, put in or taken out by means of keys with 
ong insulating handles, or (preferably) in the form 
of TL nite-ewitehes; as indicated, which are pulled 
out by long handles or tongs. 

With regard to the safety of the attendant operat- 
ing such a construction of switchboard, it must be 
admitted that-no better general arrangement could 
be made from this point of view. The only way in 
which a pressure dangerous to life could get on to 
the. operating-board would be through the instru- 





ment or relay transformers—that is to say, it is con- 



































cease to read. Even if fuses were used, the atten- 
dant would hardly hear them blow, as they would 
be in the fireproof compartments below ; at any 
rate, he would not see the are and the smoke. 
These are small points, perhaps, but experience 
has shown that they should be considered ; it is 
not as if men had to get used to very large amounts 
of energy being broken by protective devices at 
high-pressures—such accidents are generally un- 
expected, and more or less infrequent. 

With regard to reliability, such a construction 
has everything in its favour. In the first place, 
everything can be kept clean and in good working 
order, which is an essential condition for successful 
operation ; any portion of the high-pressure gear, 
including the bus-bars, can be isolated, inspected, 
and cleaned without interrupting the supply, and 
without risk to the cleaners. Referring to Figs. 1 
and 2, it will be seen that each panel can be made 
absolutely dead by pulling out the section switches 
at the top of each compartment, which switches 
connect the gear in the panels to the bus-bars ; 
again, by pulling out the appropriate section 
switches in the bus-bars themselves (Fig. 2), 
either line of bars can be made dead, the 
supply being maintained uninterruptedly by the 
other line. It should also be observed how the watt- 
meter and its ‘transformers can be cut right out of 
circuit by means of the section switches specially 
provided for the purpose, the supply not being in- 
terrupted for a moment, or other arrangements 
disturbed. 

_In the second place, it must be noted that the 
tisk of ares forming between different parts of the 
high-pressure gear or between the latter and earth, 
1s teduced to an absolute minimum. Even should 
an arc start in one compartment, it cannot possibly 
Spread outside or to the bus-bars; as for the latter, 
cach line is separated by a division plate (for pres- 


sures above 6000 volts each bar would be so sepa- | ~ 
rated), and the bus-bars and section switches are 








closed in on three sides, 








ceivable that a leak might occur from the primary 
to the’ secondary winding of one of these small 
transformers without attracting attention from the 
attendant (and thus get through to the operating 
panels), if arrangements were not made to render 
such a leak harmless. And although with well- 
designed apparatus working in oil such a possibility 
is a remote one, yét its effects, should it occur, are 
absolutely guarded against by earthing the secon- 
daries of all the transformers, which is a precaution 
which should always be taken.* - Abe 

For the rest, the attendant is in absolute safety, 
no matter what arises, and under no circumstances 
has he any excuse for neglecting his duties or 
getting confused. And this applies also to the 
men inspecting or cleaning a panel or a line of bus- 
bars while the rest of the board is alive and the 
supply going on. It will be seen that the fire- 
proof compartments containing the high-pressure 
gear are covered up at the front by sheet-metal 
guard-plates, and that the bus-bars are covered on 
the open side by similar hinged plates ; all these 
plates are in sections of convenient width, in 
order that they may be readily taken or let down. 
When working on a panel, only the guard-plate 
concerned is removed ; and when working on the 
bus-bars, division-plates of glass or slate are slipped 
into grooves provided for the purpose on each side 
of the workman. | The whole arrangement is such, 
in fact, that legitimate accidents to the latter when 
working on the board cannot possibly occur. 

It may be pointed out that when ‘the bus-bar 
currents are small, the bars can take the form of 
insulated round wire, or strip—of course carried 
upon high-pressure insulators; in Fig. 2, as a 
matter of fact, the six bus-bars are insulated and 
lead-covered. Again, it is evident that the actual 
position of the bus-bars could be varied within 
fairly wide limits without altering the principles of 


*The earthing connections of the transformers have 


design.in question. They need not be under the 
gallery in the position shown—they could, for in- 
stance, be placed against the wall immediately 
above the cil eulaebien. Moreover, the return bus- 
bars (ring main system) can be located almost 
anywhere—below the engine-room floor, in the 
basement, for instance. Generally speaking, for 
each installation and style of building there is one 
arrangement of the whole board which is the best, 
and the principle of the ‘‘remote control” of the 
high-pressure gear lends itself to every case arising 
in practice, because of its great flexibility. The 
simplest: arrangement is generally the best ; but 
above all, cramped arrangements should be avoided, 
as plenty of room everywhere is one of the secrets 
of success in high-pressure work. 

The cellular construction of switchboard, as 
already indicated, possesses inherent defects when 
used for pressures greater than about 3000 volts, 
although for these lower pressures, and especially 
in connection with single-phase (single-pole) work- 
ing, the construction certainly fulfils all the re- 
quirements of the case admirably. The great 
success it has met with in this country, in this 
particular class of work, is sufficient testimony to 
this, and for this work it fully deserves its position 
of being the standard switch gear. But it can only 
be a question of time before it disappears in favour 
of the ‘‘ remote control” design of ae (of :which 
the board illustrated above is but a type) for really 
heavy polyphase work, in which large amounts of 
energy at very high pressures have to be handled 
and controlled.” - 

_ As such a statement might be considered rather 
sweeping by some unless supported by argument, 
it is necessary to offer here some criticisms of the cel- 
lular construction, always, however, from the above 
— of view—namely, that of the heaviest class of 

igh-pressure polyphase work. To fix ideas, Fig. 3 
may be referred to; this is an actual reproduction of 
a scale sketch given. in Mr. Clothier’s recent Institu- 
tion paper,* except that the dimension given (which 
is about right) has been added asa guide to the scale. 
The panel in question is for a three-phase generator 
of 3000 kilowatts at about 6000 volts, and hence 
may be directly com with one of the generator 

nels in Fig. 1, which are, however, only dimen- 
sioned for 500 kilowatt-units. 

Fig. 3 well illustrates the cramped nature of the 
cellular construction, one consequence of this being 
that the high and low-pressure gear is not sepa- 
rated, but in unpleasant proximity. The attendant’s 
head, when he bends down to read the instru- 
ments on the front table, and his hands, when 
regulating the field resistance, are within. a few 
inches of the high-pressure fuse ; he is even closer 
when operating the high-pressure oil-switch. Under 
normal conditions of working there is not much to 
fear on the part of the attendant, because, with 
the exception of the fuse-wires themselves, the live 
metal is well out of the way. But that the attendant 
is much too close to the high-pressure gear is' very 
evident, and in one installation known to the 
writer the operators employ an auxiliary wooden 
link for the handles of the high-pressure switches 
about 4 ft. in length, in order that they may be 
out of the ‘line of fire” when parallelling or switch- 
ing out. 

‘Such a construction as that of Fig. 3 is exceed- 
ingly difficult to insulate properly ; indeed, it is 
doubtful whether this is really possible, as there is 
so much bare metal carried on insulators, which 
are rarely perfectly dry (in this climate), and are 
invariably more or less dirty, on account of the 
static charge on the metal and insulators attracting 
dust. The ammeters and (electrostatic) voltmeters, 
moreover, being directly in the main circuit, are 
difficult to insulate properly, and these instruments, 
and often the slate partitions themselves, are more 
or less electrified, and are, in general, not safe to 
touch with the bare hand when the board ‘is alive 
at 15,000 volts. At high pressures of this order 
the static charge on the slates, insulators, &., can 
often be heard, and sometimes seen. 

Such insulation difficulties are increased by the 
unfavourable climate of this country, and by the 
difficulty of keeping a cellular board clean. To 
clean a board of this type properly the instailation 
must be shut down, for the bus-bars consist of but 
a single line running right along the top of the 
high-pressure panels, which are not capable of being 
split up in any way ; hence they cannot be cleaned, 
or even inspected, unless the whole board is dead. 








been omitted from Fig. 2 for the sake of clearness. The 
cases are, of course, also earthed: 





* Journal of the Institution of Electrical Engincers, 
No. 158 (August, 1902), pages 1265 and 1257. 
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Again, although proper provision is made for un- 
coupling each panel from the bus-bars (see Fig. 3) 
by means of section plugs, yet these panels are 
so marrow, and so near live metal on each side, 
that the cleaning of the insulators, &c., right 
at the back of the pockets is not in general well 
done. 

The above-mentioned difficulties of insulation, 
together with the cramped construction of the 
cellular design, constitute reasons, in the writer’s 
opinion, for considering such boards unsafe to 
handle. And the fact that they have been com- 
paratively free from causing accidents up to the 
present must be ascribed to the small number in 
use, and to the precautions adopted by those who 
use them. 

Cellular switchboards are, owing to their nature, 
very unmechanical and unpleasing to the eye. The 
building into the wall of such heavy slate slabs, 
and the fitting of the numerous cross-partitions, is 
an expensive matter; and once finished, alterations 
are impossible. The general appearance of such a 
board is not that of an engineer’s job, and the in- 
different effect in this respect is heightened by the 
mass of white earthenware containing the fuses and 
switches. Why the builders of this type of board 
have not at least .put: the fuses and switches into 
cast-iron boxes the writer could never quite under- 
stand ; presumably the presence of such masses of 
earthed metal in the compartments still further 
increase the difticulties in the way of effective 
insulation. ; 

In the cellular boards arranged for single-phase 
working there is but one compartment (with its 
subdivisions) per generator or feeder ; each ‘‘ cell”’ 
constitutes a panel, and the whole arrangement 
becomes not only exceedingly compact, but is also 
a good one from the point of view of the attendant. 
But with three-phase cellular boards this no longer 
applies, for three cells constitute a generator or 
feeder panel, as the case may be. The result of this 
is that the construction requires quite as much space, 
so far as the gallery is concerned, as the operating- 
board, for instance, of switchboards arranged on the 
remote control system ; and with so many compart- 
ments, all filled up with apparatus, crowded together, 
and looking all alike, there is every chance of the 
switchboard attendant making mistakes and operat- 
ing the wrong switches when acting in a hurry on 
an emergency. This point has been commented 
on by those having to operate such boards, and is 
(especially when taken in conjunction with the 
proximity of the fuses) undoubtedly a weak point 
in the design, which shows itself when an accident 
occurs. 

To sum up, the cellular construction must fail, 
when used for high-pressure polyphase work, on 
the three essential points of convenience, reliability, 
and safety in working, for the reasons given above. 
Of course, this is but an opinion, but it isan opinion 
not contined to the writer by any means. Thus 
Mr. Riseley stated in a recent Institution paper,* 
presumably based upon experience with the 5500- 
volt three-phase Newcastle board :— 

‘*The chief faults in connection with this type of 
board (the multicellular) are that it is too cramped, 
the bus-bars being far too close together, and there 
being no second way round. Also it is very difti- 
cult to keep clean, as the insulators at the back of 
the bus-bars get covered, in hot engine-rooms, with 
a greasy deposit of dirt, which it is impossible to 
remove by means of ar air-blast; and it is obviously 
not very safe to try to clean a live board by means 
of dusters, &c., as you then stand a good chance of 
starting an arc between two bars, besides being a 
danger to the man employed ; also the switches are 
too cramped,” &c. 

Doubtless, other users have much the same 
opinions, for nowadays it does not simply suftice 
for material of this class to work ; it must not only 
work, but work well, and under all conditions, 
normal and abnormal, whic) are likely to arise in 
practice. 

(To be continued.) 











Coat 1x GerMANY.—The output of coal in Germany in 
the first five months of this year was 46,638,974 tons, as 
compared with 42,381,344 tons in the corresponding period 
of 1902. The production of lignites was 17,839,326 tons, 
as compired with 16,825,115 tons ; of coke, 4,592,283 tons, 
as compared with 3,564,548 tons; and of briquettes, 
4,002,600 tons, as compared with 3,461,935 tons. 


* “Some Notes on Continental Power-House Equip- 
ment,” by H. L. Riseley, M.I.M.E., A.M.I.E.E. Read, 
February 16, 1903, before the Newcastle Local Section of 
the Institution of Electrical Engineers. 





AN EARLY PUNCHING AND SHEARING MACHINE. 








Ir is well, occasionally, to look back and see what | 


progress we are making in mechanical matters. In 
the rush and din which characterises modern manu- 
facture we are apt to forget with what imperfect 
instruments our forefathers had to work, and hence to 
belittle their achievements. We are given to thinking 
that we are vastly superior to those who preceded us, 
because we are capable of much greater things, for- 
getting entirely that we are provided with greatly 
improved means, and that if we were reduced to 
the rude and weak tools with which they worked, we 
should not be able to do more than they, and might pos- 
sibly do much less. In illustration of this we publish 
the engraving on this page of an old punching and shear- 
ing machine which was recently lying on the east side 
of the South Dock, Sunderland, and which shows from 
what small and weak beginnings some of the great tools 
of to-day have grown. We are unable to state the age 
of this ma¢hine, but some seventy-five years ago it was 
bought secondthand by the ancestors of its late owner, 
Mr. Thomas Christal, and it has been the property 
of three generations of the Christal family. It is 


believed that it was made at the old Lumley Forge, | 


near Chester-le-Street, Durham, and was originaily 
used there. The machine was in use up to 1898, and 
might have been so still, had its late owner been 
still alive. 

The machine itself needs no description, but it is 
interesting to note that the arms of the flywheel are 
wrought iron, and have evidently been made, not in a 
rolling-mill, but under a tilt-hammer. The guides of 
the combined punching and shearing-blocks are of 
wrought iron, fixed with gib and cotter. The last 
time the machine was at work it was punching }4-in. 
holes through §-in. plate, and was driven by belt. 
The only new parts of the machine are the cutters and 
punch, and the pulley for steam driving. 

In the future such survivals will become rarer. The 
stress of competition is driving antiquated machines 
to the scrap heap. It is no longer sufficient that a 
machine shall do its work satisfactorily from a mecha- 
nical point of view, it must also do it economically ; 
it must work rapidly with the minimum of skilled 
attendance ; and it is just in this respect that ancient 
machines fail. If they are not broken up, or, when 
of special interest, kept only as souvenirs of the past, 
the firms that own them run the risk of having to close 








their doors. We are indebted for the photograph of 
this machine to Mr. J. H. Irwin, late director o1 the 
North-Eastern Marine Engineering Company, Limited. 








Execrric Winco ror H.M. Yacut “ Victoria AND 
ALBERT.”—Messrs. Laurence, Scott, and Co., Limited, 
of Norwich, ask us to state that through a draughtsman’s 
error some of the figures attached to the efficiency curve 
of their motor winch, printed on page 383 of our last 
issue, are inaccurate, though the curve itself and the 
scales are correct. The figures referred to are those run- 
ning as follows :—4480 lb. at 25.5 ft. min., and 100 amperes 
at 105 volts. These should be deleted. The other figures 
are correct, 





Tue TRENT VALLEY.—An important enterprise is in 
hand in the valley of the Trent, near East Ferry, about 
nine miles from Gainsborough. On the estate of the 
Hon. Mrs. Meynell-Ingram there are about 1000 acres 
of useless land between Hardwick Hill and the Trent. 
The land is totally unfit for grazing, or other agricultural 
purposes, the principal growth being coarse rushes. For 
| years it has been the undisturbed haunt of the plover, 
the gull, the duck, the coot, and other species of wild 
fowl, being known, as a matter of fact, as nothing _more 
/nor less than bog land. ‘To reclaim this area is the 
| task which has been undertaken, and the method adopted 
| has met with conspicuous success on the other side ut ube 
‘river. There great stretches of useless marsh land have 
| been reclaimed and converted into as fine land for the 
growing of both roots and cereals as anyinthe country. This 
method is known as warping, and travellers on the Great 
| Northern and Great tern Joint Railway, between 
| Guinsborough and Doncaster, will, no duubt, have gained 
some idea ot how it is carried out. The muddy water of the 
|'Trent is allowed periodically to overflow from a main 
drain and its branches, and when it recedes it leaves 
| behind it a thin deposit of the substance known as warp. 
Mr.. Atkinson, of Brigg, is the engineer, and Mr. F. 
|Clayphan, of Boston Ferry, the contractor. The main 
|draim, of which some 200 or 300 yards have already been 
excavated. will be about three-quarters of a mile in length, 
and in this distance the portion of the low-lying land near 
\the Trent will be reached. Further works or extensions 
of the drain will be necessary in order that the warp- 
laden water from the river may be taken where its 
deposits will be required, as the area of marsh to be dealt 
with reaches tu about half-a-mile of the village of Wilds- 


| worth, This will necessitate substantial embankments, 
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MOTOR-DRIVEN CHASING LATHE. 
CONSTRUCTED BY MESSRS. G. WILKINSON AND SONS, ENGINEERS, 
(For Description, see Page 420.) 
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THE BRITISH ASSOCIATION. 

‘ (Continued from page 385.) 

In our last issue we gave an account of the 
proceedings at the recent meeting of the British 
Association in Southport, carrying our report up to 
the end of thie sitting of Monday, the 14th inst., 
in Section G, which is devoted to engineering. We 
now continue our report of the proceedings in that 
Section. 

Rervse Disposat. 


On Tuesday, the 15th inst., the President of the 
Section, Mr. Charles Hawksley, again occupied 
the chair, and the first paper taken was a contribu- 
tion by Mr. W. F. Goodrich, entitled ‘‘ Twenty-five 
Years’ Progress in Final and Sanitary Refuse Dis- 
posal.” The author, in an early part of his paper, 
discussed the relative advantages or disadvantages 
of different methods of disposing of what is known 
as sanitary refuse, but which might, perhaps, better 
be described as ‘‘insanitary” refuse. In the course 
of his remarks he pointed out many of the evils 
that exist when refuse is tipped, buried, or disposed 
of in any way except by cremation. Twenty-five 
years ago, destructors had been adopted in two 
towns, the late Mr. Alfred Fryer having, in 1896, 
erected the first example for the Manchester Cor- 
poration, whilst a year later another destructor was 
erected at Leeds. Both are still in use, but at 
Leeds Horsfall’s forced draught has since been 
fitted, while Meldrum’s forced draught and patent 
grates have been added to the Manchester installa- 
tion, The author specially emphasised the neces- 
sity for high temperature of furnace in order to 
‘estroy refuse effectively, and without nuisance. 
Che old destructors, he said, were practically use- 
less by reason of low working temperature, in addi- 
tion to which they did not afford a source of power 
Ne steam generation. By means of a table exhi- 
ited it was shown that in 1887 the old beehive 
“estructor at Nelson had a temperature of 705 deg. 
Fahr., whilst last year the Walker - on - Tyne 


destructor had a temperature of 3000 deg. Fahr. 
T'o-day Nelson has a modern destructor working at 














a temperature of 2693 deg. Fahr., and the result is 
that power is available for electric light and trac- 
tion, about 40 Board of Trade electrical units being 
obtained by the burning of each ton of refuse, and 
it was only with the adoption of the high-temperature 
system that the production of power became possible. 
Sufficient experience had been gained to deter- 
mine the average calorific value of refuse, and it 
was generally admitted that 1 ton of average refuse 
was capable of generating a similar quantity of 
high-pressure steam. - This figure, the author said, 
might be accepted as reliable, having been demon- 
strated again and again, even under adverse circum- 
stances. 

By means of diagrams exhibited, the author 
showed the number of destructors in use. Twenty- 
five years ago they had~—-as above stated—been 
adopted in two towns only ; at present there are 180 
towns which destroy their refuse by cremation. In 
63 of these instances the destructors. are.combined 
with electricity, works, whilst in 40 towns they are 
operated in conjunction with sewage works. Five 
years ago there were but two destructors operated 
in combination with electricity works.;: at present, 
as stated, there are-63 towns so working. In Liver- 
pool, destructors are being erected which. are 
arranged to supply power for electric traction, this 
system having been adopted after most exhaustive 
trials. Another instance given by the author was 
that of Nottingham, where a destructor has recently 
been erected to supply power for electric traction. 
Wolverhampton and Preston are also about to 
erect destructors for power purposes, the Corpora- 
tion of the latter town having decided to establish 
the largest destructor for power purposes yet erected 
in this country. At Aldershot, where the normal 
flow of sewage is 750,000 gallons daily, as much 
as 2} million gallons have been pumped per diem 
in time of storm, wet summer refuse of low calorific 
value being used, and no coal whatever being 
burnt. At Weymouth it was estimated that by 


destroying refuse at the sewage works, a saving of 
234]. per annum in cartage cost alone would be 
effected over the old system of carting the refuse to 





a tip two miles from the centre of the town. In 
the collection of refuse there would be a saving of 
15s. per day, and to this must be added a saving 
on the coal bill of 4761. At Sheerness the destructor 
is situated in the middle of the town, and has been 
in constant operation without giving offence of 
any kind. There is a net saving on cartage of 
3501.-per annum, whilst at the water works, which 
are operated in conjunction with the destructor, 
there is a saving of 400/. a year on the coal bill. 
This is one of the three destructors in this country 
which are combined with water ,works, and it is 
only within recent years that the Local Govern- 
ment Board have permitted the erection of a 
destructor in combination with water works, On 
the Continent, and in Australia aud New Zealand, 
some large British destructors have been erected, 
and the author concluded by saying that there was 
evety indication that the disposal of refuse would 
develop along these lines, and that in this particular ' 
branch of engineering Britain would be easily 
pre-eminent for many years. 

At thie. conclusion of the reading of the paper 
the. President said that the value of the refuse 
destructor depended on the working. He had 
visited a town where considerable nuisance had 
been experienced from the destructor, and had 
been told that that was due to the way in which 
it was operated. .It was, however, fitted with what . 
the President described as a ‘‘ consumer,” probably. 
referring to the apparatus more generally known 
as a ‘‘fume cremator.” This, the President had 
been informed, was only put in use when a visit 
was anticipated from inspecting officials. We may 
point out that a destructor which depends for its 
freedom from annoyance upon a fume cremator is 
not one designed on the most modern principles. 


Mono-Rait Roaps. : 
Mr. F. B. Behr next gave a description, accom- 
panied by lantern-slides, of the designs for the 
proposed high-speed mono-rail road that. ,it has 





een Bc em to construct between Liverpool 
and Manchester. The lecture was of an essen; 
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tially popular nature, and naturally was designed 
to impress the audience with the virtues and 
advantages of the system which Mr. Behr. has 
devised. Descriptions were given of the Brussels 
experimental line which was worked during the 
Exhibition year of 1897. In the course of his 
remarks the author referred to a paragraph which 
had appeared in the daily papers of the same date 
as that upon which the Board of Trade had com- 
mented on the accident which occurred at Waterloo. 
This, the official report said, was due to the train 
running at an excessive speed on a curve, the 
rate being 50 miles an hour, whereas it should 
have been 35 miles only. He held a letter from 
the Board of Trade saying that they approved of 
his plans if the speed were not more than 110 miles 
an hour. A novelty introduced recently into the 
design of the carriage which was to run on the 
single rail was illustrated on the sereen. The 
guide-wheels with which the carriage is furnished, 
and which are for the purpose of steadying it by 
means of side rails, were made, Mr. Behr said, to 
work in curved slots. As the centre of gravity of 
the carriage was below the support, centrifugal 
force would tend to make the body of the carriage 
incline inward. The centrifugal force would be 
counteracted by springs pressing on the block in 
which the slot was cut, and in which the axle of the 
guide-wheels could move, there being an india- 
rubber pad at the end of the slot. In this way a 
certain amount of play would be given to the body 
of the carriage, whilst the guide-wheels would re- 
main in the same plane. This was a question 
largely of the comfort of passengers, but there 
would also be a great saving in power, owing to 
reduced friction. 

Mr. Hawksley, in opening the discussion on this 
paper, said he would be rather inclined to describe 
the line as a five-rail, instead of a one-rail, line. 

Mr. H. D. Crook, of Manchester, said that the 
discussion on the mono-rail system had departed 
from the original object of a railway, which was 
the moving of passengers, and that attention had 
been turned to criticism of details. He was of 
opinion that a passenger would stand a better 
chance of getting from Manchester to Liverpool in 
a given time by the ordinary railway, as the stream 
of traftic would not come in regularly. As an 
example, he stated that in Manchester he often 
would not take the tram in going to his house, but 
would walk and get there sooner, owing to the 
stopping of thecars. He did not think the arrange- 
ments which had been proposed for the mono-rail 
line were suitable for passenger traffic. He had 
made calculations showing that at busy times the 
stations would become congested. 

Mr. Behr, in replying to the discussion, said that 
the question winthet the line was a mono-rail or a 
live-rail system was but a matter of name. Mr. 
Crook had made certain assumptions, and based 
his calculations upon them, but he had left out of 
consideration that more capacious carriages might 
be built than those to which reference had been 
made, and that there could be a three-minute ser- 
vice in place of a ten-minute service, From in- 
quiries which he had made he found that the 
ordinary railway service between Liverpool and 
Manchester was the same all day long, and he 
concluded that if it paid ordinary lines to run an 
even service, it would still more pay the proposed 
railway to do the same thing. 


Liquip Fvet. 

A paper by Mr. A. M. Bell on ‘* Liquid Fuel” 
was next read, and was illustrated by a large 
number of lantern slides. This was a useful paper, 
giving ming of various oil-fields, more espe- 
cially those of Russia, the latter being illustrated 
by a number of lantern slides, prepared from photo- 
graphs taken by the author. The author also gave 
particulars of a large number of burners and other 
apparatus employed in the combustion of liquid 
fuel. Many of these we Lave already described 
and illustrated in these pages, and it will therefore 
be unnecessary to refer to them again in this con- 
nection. The paper, however, which was of con- 
siderable length, gave a useful general résumé of 
what has been done in regard to the adoption of 
liquid fuel. The author stated that the recent 


development of Texan oil-fields has resulted in an 
enormous increase in the number of steamers, loco- 
motives, and factories using oil fuel in the United 
States, whilst in South America Peruvian oil has been 
adopted in the neighbourhood of the oil wells to a 
considerable extent. With the progress of oil fuel in 


| Russia our readers are fairly well acquainted, whilst 
in Roumania the use of oil as fuel has become general 
| during the last ten years, and it is anticipated that 
| considerable progress will be made in the near 
future ; already the whole of the locomotives of the 
state railways burn oil. The Borneo, Java, and 
| Sumatra oil-fields are supplying enormous quan- 
tities for consumption in India, Japan, and Aus- 
tralia. The Shell Transport Company and the 
Royal Dutch Petroleum Company—in whose hands 
the sources of the last-named supplies rest—are 
| making every effort to get oil fuel used wherever it 
| can seriously compete with coal or wood. Entering 
upon the different descriptions of fuel, the author 
| gave chemical analyses, and stated that Russian 
'astatki had a calorific value of 19,890 British 
thermal units ; Borneo and Texan oils were some- 
what lower. Coal-gas tar has a calorific value of 
14,370 British thermal units. Passing over the 
‘descriptions of different burners, we come to 
|that part of the paper in which the author 
| described certain results that had been arrived 
at. At Messrs. John Brown and Co.’s works, 
at Sheftield, with the Rusden and Eeles burner 
on a marine boiler with Serve tubes and re- 
tarders —the total heating surface being 1200 
square feet—16.09 lb. of water were evaporated 
i pound of Texan oil, the efficiency of the boiler 

ing 84 percent. This boiler was fitted with the 
Ellis and Eaves system of induced draught, work- 
ing with 2} in. of vacuum at the fan suction. The 
boiler pressure was 1501b. per square inch, and 
that of the steam used for the burners 60 lb. per 
square inch. With high-pressure multitubular 
boilers fitted with the Holden apparatus, an equiva- 





lent evaporation of 15.5 1b. of water had been 
secured, whilst on locomotives in actual service 
14.9 lb. of water per pound of oil was reached, 
and on marine boilers 15.2 1b. of water were 
evaporated per pound of oil. With water-tube 
boilers having special furnaces, slightly higher 
figures were recorded. These results were secured 
when using heated air induced through the central 
cones of the burners, and without the assistance of 
additional plant.. It would appear, however, that 

srfect as a burner might be as a spraying device, 
it was essential that the furnace should be pro- 
perly designed for good results to be obtained ; in 
fact, as much depended on the design of the 
furnace as on that of the burner. The author 
stated that in the hydroleum furnace the 
formation had been very closely studied, and 
successful results had been obtained. In this fur- 
nace, as our readers are aware, a firebrick bridge 
is placed in the proper position in front of the 
nozzle, to receive the oil-fuel spray and complete 
the mixing and atomising. Experiments were 
recently made with a large marine type of Stirling 
water-tube boiler, having a heating surface of 2100 
square feet, and a grate area of 62.5 square feet. 
With Welsh coal an equivalent evaporation of 
10.55 lb. of water per pound of coal was obtained. 
The furnace was modified to use oil fuel through a 
row of ten hydroleum feeders, working at a pressure 
of 30 lb. per square inch, the working pressure of 
the boiler being 150 lb. per square inch. With 
Texan oil an equivalent evaporation of 15.42 lb. per 
pound of fuel from and at 212 deg. Fahr. was ob- 
tained. In both tests ordinary marine uptakes 
were relied upon for draught. The author con- 
sidered that with the best installations the efficiency 
of evaporation might be put at 15 lb. of water per 
pound of Texan fuel evaporated from and at 212 
deg. Fahr. ; any advance on this with the spray 
method of firing appeared difficult of attainment on 
ordinary lines. 

The following points were given by the author 
as desirable with a view of obtaining higher 
efficiencies :—(L) The oil-fuel to be delivered to 
the burners under a pressure equal to that of the 
steam ~uised for spraying, such steam to be fed to 
the nozzle as dry as possible, and with uniform 

ressure controlled -by a suitable reducing valve ; 
50 tb. or 60 Ib. per square inch appeared to be 
sutticient pressure. (2) The oil-fuel to be supplied 
hot. A convenient apparatus is a combined steam- 
pump and receiver, in which the exhaust steam is 
utilised to heat oil to 200 deg. or 210 deg. Fahr. 
(3) Heated air for combustion should be procured 
by passing the air through suitable arrangements 
provided in the uptakes or flues. (4) The flues 
| Should be designed to secure a high temperature in 
the zone of combustion and a good distribution of 
| heat generated. (5) A strong induced draught and 
| suitable dampers and arrangements to properly 











control the air admission at the furnace front 
should be provided. In regard to the latter point, 
it was to be noted that the tendency had fre- 
quently been to admit too much air. For the 
best results, the exact amount requisite for good 
combustion only should be allowed to-enter the 
furnace, and this may be thoroughly mixed 
with the oil; a powerful draught inducing a thin 
stream of air at the right point was much prefer- 
able to surplus air drawn in by a sluggish draught 
distributed all over the furnace. 

The author illustrated his paper by exhibiting 
on the screen slides illustrating ships and loco- 
motives fitted for burning liquid fuel. Some of 
the vessels were of large size and considerable 
power. There was also an illustration of the con- 
veyance of liquid fuel by road, a steam-wagon 
with a trailer being used. This method of trans- 
sport was adopted. owing to the ditticulty and ex- 
pense incidental to railway carriage of liquid fuel. 
A Schwarz furnace was also shown on the screen. 
This was used, the author said, for brass-smelting, 
and consisted of a globular firebrick-lined chamber, 
in which the metal was melted by two converging 
oil jets urged by an air-blast supplied from a 
blower, and conducted through one of the trun- 
nions of the furnace. With this furnace crucibles 
were dispensed with, and from 500 1b. to 1000 1b. of 
metal could be melted at one heat, thus securing a 
uniform quality for large castings. In concluding 
his paper, the author exclaimed against the random 
statements of some writers, inventors, and others 
who have been too enthusiastic supporters of liquid- 
fuel. He said that such enthusiasm and avidity 
reminded one more of the tactics of the founders 
of a new religion than of the scientific discourse 
of men merely directing attention to the possi- 
bilities of employing a well-known natural product 
as fuel for heating purposes. 

Mr. Hawksley, in opening the discussion on the 
paper, said that oil fuel would be valuable for ocean- 
going steamers on account of occupying space that 
could not otherwise be utilised. He would ask the 
author whether, in-his comparison between the 
evaporative power of coal and oil fuel, he had taken 
into consideration the steam used in spraying the oil. 

Professor Unwin bore testimony to the value of 
the paper and the large amount of information it 
contained. No doubt it would come as a surprise to 
others, as it had to him, to find the large extent to 
which oil fuel was used in other countries. When 
he was in Chicago he himself had seen 15,000 
horse-power being developed by the aid of vil 
fuel. A particularly pleasing circumstance about 
this was the cleanliness of the stokers, of whom 
there were very few, and who appeared to have 
nothing to do but to walk about with their hands 
in their pockets, and look through a peep-hole now 
and then into the furnace. Of course, such a happy 
state of affairs could not be brought about in this 
country, where there were no natural supplies of 
oil. In America, oil fuel could be supplied at a 
cost of 3d. a gallon, He had also been to a 
pumping station in America where it was found 
that oil was more economical to burn than coal at 
15s. a ton. The figures that had been given showed 
that 1 indicated horse-power could be obtained 
per hour by the consumption of 1 Ib. of oil; but if 
such oil were used in an internal-combustion engine, 
1 brake horse-power would be developed by the 
burning of about } 1b. of oil. From this it would 
seem that the true use of oil fuel, so far as power 
purposes were concerned, was in the internal-com- 
bustion engine, and not for burning in a boiler for 
raising steam. ‘ 

In replying to the discussion, the author said 
that about 3 per cent. of the steam generated 
would be needed for spraying ; 5 per cent. would 
be a bad figure. With perfect combustion there 
was no smell. He had travelled many miles on 
locomotives and steamers burning oil which gave 
no fumes that were objectionable. Of course, the 
internal-combustion engine would be more economi- 
cal than the steam-engine ; but until recently it 
was difficult to get an oil-engine that: would use 
heavy oil with facility ; when such engines could 
be adopted, steam would be out of the question. 


RanG&-FINDERS. 

Professor George Forbes next read a paper 
entitled ‘‘Further Experiments with the Infantry 
Range-Finder.” This apparatus had been described 
by the author in Section G in the discussion in 
1901.° As our readers will remember, Professor 
Forbes had taken it to South Africa, where he 
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served as range-taker to the column led by Colonel 
Crabbe, under the command of General Sir John 
French. He did not leave South Africa until Lord 
Kitchener was able to assure him that he was 
entirely satisfied with the reports upon the accuracy 
and durability in the field of the Forbes range 
finder. Further experiments were made in order 
to prove the suitability of the instrument for manu- 
facturing purposes, and in regard to the facility 
with which the use of it could be acquired. As the 
result of tests, out of over fifty men not one who 
gave the range-finder a trial of five minutes failed 
to take ranges with considerable accuracy ; details 
of these trials were given. All, with the exception 
of one, who was not sufficiently interested to give 
five minutes’ attention to the subject, were able, 
within half an hour, to take easy ranges with 
accuracy. Two prizes were given, and were obtained 
by Sergeant Pollard, whose average error was 
10.8 yards, or 1.1 per cent. of the average distance, 
and his average time for observation was 12 seconds. 
Colonel Miller, who came next, had not quite so 
good a record. In concluding his paper, Professor 
Forbes said he regretted to have to inform the 
meeting that the impossibility of conducting 
business transactions with the War Office had com- 
pelled him to decline to let them have the use of 
his range-finder any further. It was worthy of note 
that the War Office did not take advantage of the 
scientific devices of eminent authorities iu the way 
that the Admiralty did. It was understood that the 
author was in communication with foreign Govern- 
ments, who were taking up the invention. 

There was practically no discussion on this paper. 


Water Suppty AND RaInFaLt. 

A paper by Mr. J. Parry, on the ‘‘ Water Supply 
of South-West Lancashire,” was next read in 
abstract by the Secretary. It set forth in detail 
particulars of the district referred to. 

Mr. Hawksley, after the reading of the. paper, 
said that it was intended to raise discussion rather 
than give information, an object in which it 
signally failed, as there was no speaker on the 
subject. 

A paper by Mr. J. Smyth, on ‘‘ The Rainfall on 
the River Bann, County Down, Ireland, and at 
- Banbridge and Lough Island Reavy Reservoir,” 
was also read in’ brief abstract. 

A paper by Dr. Hugh Robert Mill, on ‘‘ The 
Rate of Fall of Rain at Seathwaite,” was next read. 
Dr. Mill, as is well known, has taken up the work 
so ably performed by the late Mr. Simons, in col- 
lecting and collating data on ‘the rainfall of the 
country. Seathwaite, which is situated in Cumber- 
land, is one of the wettest parts of the Lake dis- 
trict, the average rate of fall for 38 years having 
been 0.614 in. per rainy day, a rainy day being one 
on which more than .005 in. falls. On an average 
there are 216 such days in the year, the total mean 
annual rainfall being 132.53 in. The average dura- 
tion of rainfall is 4} hours per rainy day, or nearly 
double the duration in London. The maximum 
rate at which $in. or more rain fell during the 
eighteen months between July, 1899, and De- 
cember, 1900, was .56 in. per hour, on one occasion 
1.40 in. falling in 24 hours. This, however, it is 
interesting to note, is a trifling rate, compared with 
the fall of from 2in. to 3in. an hour, which 
may occur in a thunderstorm in any of the 
drier parts of the country. A peculiarity of the 
Seathwaite rainfall appears to be its long dura- 
tion and comparatively small rate of fall. The 
author added that the west region of the British 
Isles was outside the district of heavy torrential 
thunderstorms. He was of opinion that in the dry 
parts of England it was possible to get 3 in. of rain 
Inan hour. In the wet districts, however, where 
large quantities of rain occurred, the fall was spread 
over a longer time. In conclusion, he would suggest 
that water-works engineers should establish rain- 
gauges on their gathering grounds, and supply 
records of the observations. 

Mr. KE. Hopkinson, in the discussion, said that 
everyone was greatly indebted to Dr. Mill for the 
valuable work he had done. It was interesting to 
know that as great an intensity of rainfall was 
observed in the dry districts as in the wet. . Other 
speakers referred to exceptionally heavy falls of 
rain, water-spouts, and cloud-bursts. 

In his reply, Dr. Mill said he had not entered into 
the physical conditions of Seathwaite. The wind 
from the sea drove the clouds uphill, and they con- 
tinued to rise over the top of the hill and discharge in 
the valley below. In regard to cloud-bursts, there had 





occurred one near Keswick, which left a scar on the 
mountain that had remained for over 100. years. 
Such extraordinary events could not be taken into 
calculation ; they were like meteors—quite excep- 
tional. A leading distinction between mountains 
and hills was that the former arrested clouds, whilst 
the latter allowed them to pass into the valleys 
beyond, in the way to which reference had been 
made. It might be almost said that there were no 
mountains in this country. 


Mersey TIpes. 


The next paper was a contribution by Mr. James 
N. Shoolbred, on ‘‘ The Tidal Regime of the River 
Mersey.” 

The author. stated that.since the last meeting of 
the British Association at. Southport in 1883 many 
circuinstances had occurred:.to change the tidal 
regime of the River Mersey. Of these the principal 
were the removal by dredging of the top of the bar, 
which closes the seaward extremities to the river 
in the estuary to a depth of 17 ft.; the rectification 
of the sides of the channel within the river, due to 
the construction of the dock and other walls, on both 
sides of the river, but principally on the Bootle 
shore of the Lancashire side. In the upper portion of 
the tidal river the Manchester Ship Canal had also, 
probably, contributed somewhat to changes in the 
tidal regime ; though to what extent was a matter 
of dispute. The two first-named causes had un- 
doubtedly produced very considerable effects by the 
freer passage for the ingress and for the outlet’ of 
the tidal water, due to the partial removal of the 
impeding wall formed by the bar, and by the readier 
flow and ebb of the tidal stream, afforded by the 
smooth faces of the walls at the more recently con- 
structed Northern Docks. The result of the dredg- 
ing operations alone had been to provide through- 
out the entire distance, from the bar throughout 
the Queen’s Channel, and right up to the landing- 
stage, a central waterway having a depth of 27 ft. 
at low water of the lowest spring tides; while 
at high water of the same tides there was a 
depth of 58 ft. Further details of the im- 
proved condition, for the purposes of navigation, 
were also given in the paper. The author also gave 
data for the recalculation of the tidal regime, as 
amended by the above results, by the method 
of ‘‘harmonic analysis,” first brought before the 
British Association in 1872, in a report by Sir Wil- 
liam Thomson (now Lord Kelvin), Professor J. C. 
Adams, Professor Rankine, and others. <A further 
report, however, on the subject was presented at 
the 1883 meeting in Southport by Professor J. H. 
Darwin and Professor J. C. Adams. Since then, in 
1885, Professor J. H. Darwin had communicated to 
the Royal Society the data resulting from the har- 
monic analysis of the tides at Liverpool. It was 
urged that the actual data now afforded by the tidal 
regime of the Mersey, resulting from the changes 
referred to, were such as to render it advisable to 
again submit the Mersey tides to a further examina- 
tion by ‘‘ harmonic analysis,” and the author sug- 
gested that a committee should be formed. 

Discussion on this paper was opened by Mr. 
Hawksley stating that the dredging now going on 
in the Mersey amounted to seven million tons of 
material removed annually. Another speaker 
pointed out that the position of the bar occurred 
where the alluvial forces and the marine forces 
balanced each other. 

Mr. Shoolbred added that up to 1830 the bar at 
the Mersey was movable, and the cessation of travel 
was due to the preservation of the scour of the 
natural river. Above Liverpool the sands still 
shifted as much as a mile sometimes, so that a pilot 
taking a vessel up river, on returning might not be 
able to steer the same course. 


Natura. Gas IN Sussex. 


The last paper taken on this day (Tuesday) was 
by Mr. R. Pearson, who gave’a history of the dis- 
covery of natural gas in Sussex. The author stated 
that the discovery of gas in Sussex was by no 
means so recent as was often thought; for in 
1836, at Hawkhurst, in West Sussex, a well was 
being sunk, and when the first 90 ft. of digging 
had been carried out, the men commenced to work 
with an auger bit, using ordinary lanterns at the 
bottom of the excavation. When the bore reached 


some 50 ft. below the point at which boring was 
commenced—that is to say, 148 ft. from the sur- 
face— the augers suddenly disappeared into a 
cavity ; there was then a rush of gas, and two of 


Netherfield, near Robert’s Bridge, outbursts and 
explosions of gas occurred during boring opera- 
tions through the: sub-wealden formation. It is 
also_ recorded that at a depth of 602 ft. a bed 2 ft. 
thick, very rich in petroleum, was discovered, and 
slight indications of petroleum have been noticed 
all through the Kimmeridge clay. The sub-wealden 
boring was made to prove what was under. the 
wealden area, and, quite close to this penthole, 
to-day men are employed in mining some of the 
finest gypsum in the world. |The author had seen 
some of this gypsum so impregnated with ‘petro- 
leum that it could be worked to produce illuminat- 
ing oil, . Turning to Heathfield, a boring of 300 ft. 
had been made, when inflammable gas was met 
with; but as the borers were sinking for water, the 
operation was abandoned. On another occasion, 
in 1896, inflammable gas had ‘been met with at. a, 
depth of 300 ft. The discharge of gas continued 
for three years, it being lit from time to time to 
gratify the curiosity of visitors. In 1899 the rail- 
way company decided, as the supply was not 
diminishing, to put the gas to some useful pur- 
pose.* Accordingly they tapped the borehole, and 
from that date the railway station has been 
lit with natural gas; the consumption is about 
1000 cubic feet, per day. The author, in con- 
junction with some American friends who were 
thoroughly conversant with the natural -gas in- 
dustry of the United States, took the matter up. 
Six exploratory boreholes were made, and in all 
of these gas was present at levels varying from 
300 ft. to 400 ft. from the surface, the furthest 
borehole of the six being distant some 1200 yards 
from the’ railway station.: The author spoke of a 
well at Basingbourne, in Canibridgeshire, which 
gives a fair supply of natural gas; and, again, had 
heard that at King’s Lynn there was a prospect of 
a distillery being started for the production of 
paraffin from Kimmeridge shales. At Mayfield, 
about 5 miles from Heathfield, boring operations 
had been commenced in two positions, and in one 
gas had been struck, while in the other, at a depth 
of 300 ft., a stratum has been reached of 20 ft. 
thick, giving a fair yield of petroleum. Boring 
operations are now being carried on over about 
200 square miles in the County of Sussex, and the 
author hoped soon to prove large supplies of gas 
throughout this territory. At Heathfield ‘70 to 80 
houses are already being supplied with natural gas 
for lighting, heating, and cooking; street lamps 
are being lit by the use of the gas, and it is also 
employed in gas-engines for work that is being 
carried on. The London, Brighton, and South 
Coast Railway have granted facilities for pipes to 
be laid along their lines to supply the gas works of 
the large towns in their vicinity. Heathfield is 
about 16 miles from Eastbourne. The author gave 
analyses of the gas, which, in an ordinary Argand 
burner, gives a light of about 12 candle-power. 
Professor Dixon has given the constituents of the 
gas as follows :— 


Per Cent. 
Methane sho BS 
Ethane. ... 3.0 
Nitrogen vee 2.7 
Carbonic oxide... 0.9 


It is the 3 per cent. of ethane which gives Heath- 
field gas its conspicuous superiority to most of the 
natural gas of America as an illuminant. But the 
great point in the future of Heathfield gas will, 
the author said, be its value as used to provide 
machine power. The engines at Heathfield now in 
use consume some 13 to 15 cubic feet of natural 
gas, as against 20 to 25 cubic feet which would be 
required for coal-gas. It is the 93 per cent. of 
methane which gives the gas its great heating power, 
and the author’ stated that Heathfield gas stands 
in front of all other kinds of fuel. Looking to- 
wards the future, the author referred to the 
ancient iron industry of the Sussex weald; an in- 
dustry which was superseded by the introduction 
of coal in the north country for smelting Glass 
sand is also plentiful at Mayfield, and is sent to 
the North for fine glass-making. If, the author 
continued, it could be. proved that there was a huge 
gas-field lying under the whole of the weald, then 
the industrial life of the South of England would 
be revolutionised. Iron and sand were both there, 
and they could be worked with fuel on the’ spot. 
Natural-gas fuel was the cheapest, and by its aid 
an enormous tract of country—at present devoted 
solely to agriculture—might be opened up for new 
industries. The pressure general at Heathfield 





In 1873-5, at 


the men were burnt to death. 


varied from 134 lb. to 200 lb. per square inch, 
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Manufacturers were now asking if land could be! 
obtained with natural gas. | 

Mr. Hawksley, in opening the discussion, said it | 
remained to be seen whether the prospects held | 
out by the author would prove to be fulfilled. | 
Another speaker had visited the works in Sussex | 
on three occasions, and the pressure at every. well 
that had been sunk had been found to be good. | 
The wells were several miles apart, aud indicated 
that the supply was widely spread. Several iron- 
masters had visited the scene of operations, and 
were anxious to get sites for the establishment of 
works. 

Mr. Shoolbred said the author had referred to the 
use of gas-engines, but he considered that some | 
time would elapse before it might be expected that 
much would be done in this direction. People were | 
not satisfied with the big gas-engines that were | 
made in this country. No doubt the gas would be 
ow useful in cases where coal was at a very 

igh price. 

Another speaker said that several large gas- 
engines had been made in this country which had 
given satisfactory. results. He referred to the 
installation of the large blowing gas-engine which 
had been erected at the works of Messrs. Cochrane, 
at Ormsby, and which was made by: Messrs. 
Richardsons, Westgarth, and Co., of Middlesbrough ; 
the ‘‘ Premier” Gas-Engine Company and Messrs. 
Crossley had also made gas-engines of considerable 
size, whilst the Westinghouse Company at Man- 
chester were preparing to manufacture gas-engines 
of the largest type. 

Mr. Hawksley said he did not think it was so 
much a matter of difficulty in producing big gas- 
engines in this country as that the surrounding 
circumstances were not convenient for the use of 
gas as superseding the steam-engine. 

The meeting then adjourned until the next day. 





MacapaMIseD Roaps. 

On the last day of the meeting, Wednesday, Sep- 
tember 16, there was again a full programme of nine | 
papers to be read and discussed in Section G. The | 


first paper taken was by Mr. T. Aitken, and was on 
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‘* The Effect of Traflic and Weather on Macadamised 
Roads.” The author, who described himself as a 
road engineer, of many years’ experience, stated 
that in repairing macadamised roads he had always 
practised rolling long stretches, varying from one 
to ten miles, and full-width coatings at one opera- 
tions. He would either scarify the road surface in 
whole or in part, screen the old macadam in order 
to get rid of the small or useless material and 
detritus, or thoroughly clean the surface by water- 
ing, passing the steam-roller over the road several 
times, and then sweeping the surface. When 
scarifying was resorted to, the screened material 
was applied on top of the fresh coat of metalling. 
The road metal was spread to a thickness necessary 
to insure sufticient resistance, and to obtain a life 
service of from 3 to 6 years. After a stretch of 
road of 20 to 30 yards had been metalled, rolling 
was commenced at the sides, and the process 
continued by gradually working towards the centre, 
artificial watering being used if necessary. The 
binding for effecting cohesion in the metalling 
was generally prepared at the roadsides; but it 














| might be applied by spreading over the surface from 


carts, and worked into grout by the repeated passage 


| of the roller. The use of binding material demanded 


discrimination. That containing vegetable matter 
would, in many instances, be positively mischievous. 
The writer considered that loamy sand was the 
best binding to employ ; and, though the winter in 
the midland counties of Scotland was severe, with 
the class of binding referred to scraping and sweep- 
ing were reduced toa minimum. Stone of suitable 
gauge, free from small material, was desirable ; but 
with the binding mentioned the road might be 
finished on the top by spreading a thin layer of 
chips, or screenings, from the stone-breaker. With 
efficient rolling this would present a tight-fitting 
mosaic, and make a perfect macadamised road. If 
road metal of irregular size were used, if the stones 
were not properly spread, if inferior binding were 
made use of, or if the metal were insufficiently con- 
solidated, the surface would wear into cups or 
hollows very soon. Properly-made macadamised 
roads compared favourably with some of the asphalt 
pavements. The early wearing of macadamised 
roads arose through the deficient cementitious prc- 
perty of the stones composing the coating, and of 
the binding material used. Cohesion between 


| metalling and binding was probably of a mechanical 


nature ; but all descriptions of binding were more 
or less mobile, and, becoming loose, would be easily 
removed from the interstices of the metalling. The 
author considered that more effective cohesion be- 
tween broken stoneand binding wasimperative, espe- 
cially in view of the newconditions and requirements 
created by motor cars. The suction, or pumping, 
caused by fast vehicles with pneumatic tyres during 
dry weather, displaced the fine binding material, 
and tended to loosen the stones at the surface. In 
order to reduce dust, metalling had been treated 
with tar before placing it on the road. In other 


instances, petroleum, heated to about 200 deg. 
Fahr., had been applied to the surface by sprink- 
ling. Dry furnace slag, treated with tar, appeared 
to make a very successful substitute for ordinary 
broken stone; it was not, however, of a durable 
nature. 


In order to make further advance in the 
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construction or repair of roads, the application of 
petroleum or coal-tar to stiffen the cementitious 
action of the binding material would increase the 
Wearing capacity of the road, and do away with dust. 
After considerable experiment, the author found 
that coal-tar in its natural state could be applied in 
the form of a fine spray, under pressure, so as to 
penetrate the road crust to a depth of from 2 in. to 
4 in., the binding material being completely 
Saturated by one or more applications. 
“. Opening the discussion on this paper, Mr. 
awksley asked whether the author knew of the 
use of Portland cement or hydraulic lime for bind- 
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ing purposes. Tarred roads gave better surface, but 
it was difficult to break them up, and repairs were 
not easy to carry out. Moreover, they presented a 
more compact surface, through which the water 
would not penetrate, and therefore they were soon 
dry after rain, so that much dust accumulated. 
Another speaker, whose name did not transpire, 
said that the old roadmakers all avoided one thing— 
that was, the use of binding. Since the introduc- 
tion of steam-rollers, roads were not so good as 
formerly. It was the practice of road engineers 
now to put a lot of heavy metal on them, and 
spread over them a quantity of muck, which was 





rolled in. Such a road was bound to give way 
under heavy traffic. He was surprised to hear the 
author say that so many roads were now made in 
that way. He considered it a bad system to let a 
road get right out of repair ; it should be patched 
as it wore. Inno other case that he knew did the 
application of the old proverb, ‘‘ A stitch in time,” 
more strongly apply. If a couple of men with a, 


cart were employed to fill up hollows after showers, 
the road would last much longer, be much cheaper 
to repair in the long run, and cause far less incon- 
venience. 

Captain Sankey said he would confirm what the 
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last speaker had said in regard to the repair of 
roads. He had for some period had charge of the 
roads at Gibraltar, and Ne followed the method 
which the speaker had just advocated. In this 
way the roads, which had fallen into a bad state, 
were got into good order. 

Mr. R. P. Hirst, borough engineer of South- 
port, said that the system of spraying appeared to 
him to point to the desirability of making tarred 
macadam roads. However much it might be wished 
to do away with binding material, that was not 
possible, as they were unable to wait in the present 
day to get the road consolidated by ordinary trafic. 
The introduction of the mechanical stone-breaker 
had a great influence on the formation of roads. 
With hand-breaking the metal was divided into 
cubical pieces by the hammer ; the stone-breaker 
gave quite a different character to the metal. He 
would like to put a top dressing of limestone over 
granite, but it was not always easy to get that 
material in every district, and, moreover, it led to 
the formation of a great deal of dust. He considered 
that a patched road did not look well, and advocated 
tarred macadam roads. 

The President here asked the speaker if he had 
had any experience in the use of salt-water for 
watering roads. 

Mr. Hirst, continuing, said that a windmill might 
be seen a little way out of the town which worked a 
pump; this had heen supplying sea-water for 
watering the roads. He was not quite sure that 
the sea-water did not disintegrate the tar on a 
macadam road, although he had inade no conclusive 
experiments in this direction. There had been no 
complaints as to the use of sea-water, and he would 
not hesitate to use it ; he thought possibly it would 
keep the roads moist longer than fresh water. In 
Southport, however, they had a large supply of 
sanitary water which could be obtained cheaply, so 
they did not care to go to the expense of altering 
the system in order to use salt-water to any extent. 

Another speaker said that steam-rollers might be 
made with a large number of small rammers, which 
would consolidate the road in place of plain rolling. 

In replying to the discussion, the author said he 
believed cement or lime had been tried for binding 
material, but he had.had no experience himself. 
He maintained that no macadamised road could be 
made without binding material, and he himself had 
given up the patching system. 


PERMANENT Set in Cast Iron. 

A paper by Mr. C. H. Wingfield, on ‘‘ Perma- 
nent Set in Cast Iron as bearing on the Design of 
Piston-Ring Springs,” was next read by the author. 
We printed this paper in full in our last issue. 

At the conclusion of the reading, Captain Sankey 
made some interesting experiments illustrating the 
author’s descriptions. A spring ring which had 
never been compressed was shown. A graduated 
wooden wedge would enter about one-third of its 
length into the gap where the ring was cut. The 
speaker compressed the ring by hand, and proved 
what the permanent set was by means of the 
gauge, which would not go in nearly as far. 
After that he opened the gap by pulling the ends 
of the ring apart, when, again, the gauge entered 
to the full extent. Captain Sankey said that the 
cast iron had the nature of putty until it was pulled 
out, an operation which he performed, the ring 
snapping into three or four pieces. He thought 
that this pete of cast iron, which had been 
brought out by Mr. Wingfield in his paper, was 
not appreciated generally by engineers. It affected 
the springs in a practical manner, and Professor 
Unwin, in his book, was not right in the formula 
which gave 22 tons strength, when really it ought 
to have been not more than 10 tons. 

Mr. Arthur Rigg asked whether the rings had 
been tried both hot and cold. Mr. Price advocated 
the use of the mil, which was well understood to 
mean the one-thousandth part of an inch; if such 
an expression had been employed in the author’s 
paper, it would have obviated the use of a large 
number of figures. 

The author, in replying, said that no direct ex- 
periments had been made with both hot and cold 
springs ; but some rings had been taken out after 
years of use in the steam-cylinder, and were found 
to be the same size as when they were put in. 


Testine Street as Recarps BRIrtLeNEss. 
A paper by Mr. E. G. Izod, in which the author 
described a pendulum apparatus for testing steel 
as regards brittleness, was next read by Captain 





‘Sankey, in the author’s absence. This paper we 


publish in extenso on page 431 of the present issue. 

At the conclusion of the reading of the paper, 
Captain Sankey pointed out that the principal de- 
duction from the experiments made by Mr. Izod 
with the pendulum apparatus showed that ductility 


in steel, as expressed by the ultimate strength | 


combined with elongation, was in reality no indica- 
tion of the brittleness. In order to illustrate 
this point the speaker had prepared a diagram, 
which we reproduce in Fig. 3 on page 432. In this 
figure the scales for ultimate strength and for 
elongation were so chosen that ordinary mild or 
ductile steel was represented by a rectangle. One 
side of this rectangle gave the ultimate strength, 
the other side the elongation taken on 2in. On 
Fig. 3, A and B therefore represented an ordinary 
mild steel, C and D a very mild steel, and E and F 
stiffer steels; and, therefore, in the usual accepta- 
tion, less ductile steels than the first four. The 
black dots represented the energy absorbed by the 
specimen when broken in the pendulum apparatus, 
and each dot was 1 ft.-lb. From this it appeared 
that A was really a brittle steel, although if the 
ultimate strength and elongation were only taken 
into account, it would have been assumed to be a 
ductile steel and not brittle. The same remarks 
applied to C, which was a particularly ductile 
steel, as judged from the considerable elongation. 
Diagram E gave the results with a special steel, 
which appeared to have quite extraordinary qualities 
in resisting shock, although the ultimate resistance 
was high and the elongation moderate. It would 
be just the class of steel suitable for axles, frames 
of motor-cars, and articles of a similar nature. 

In the discussion on this paper the President 
suggested that different results of the nature de- 
scribed might be obtained if specimens were taken 
from different parts of a bar. Captain Sankey said, 
in reply to this, that he had tried a piece of steel 
and found great difference in the absorption of 
energy, in accordance with the part from which the 
specimen had been cut. He attributed that to the 
bar having received more work in one part than in 
another. The specimens shown were small, and in 
this respect they were deficient to the extent that 
a small flaw would be of great importance relatively 
to the section of the specimen. From an engineer- 
ing point of view he considered this an advantage, 
as it was small flaws that were the initial cause of 
accident. 

Professor Ayrton asked how the position of the 
test-piece, which was held in a vice, would be de- 
termined. A small distance in height would bring 
the centre of the nick out of the striking line of the 
hammer. It might be questioned how far this 
would introduce an error in the results. He would 
also ask to what extent experiments were re- 
i. so that the results might be confirmed. 

ere different sized test-pieces used? The results 
were extremely interesting, and their value might 
be illustrated by considering the case of a glass rod 
or bar ; this would offer considerable resistance to 
tensile stresses, but would break easily by a smart 
blow. 

Mr. Arthur Rigg said that the results quoted by 
the author, and set forth by Captain Sankey, seemed 
to show the value of always leaving a large factor 
of safety. 

Professor Dalby referred to the testing of rails 
by a falling weight, in accordance with the ordinary 
practice. He had seen large numbers of rails 
tested in this way, and it was curious to notice 
that whilst one rail would go through the test, 
giving the proper deflection with a 20-ton weight 
falling on a rail resting on supports 3 ft. apart, 
yet, in other cases, a rail similar in all appearance, 
and giving the same chemical analysis in regard to 
carbon, would fly to pieces almost as if it were 
made of glass. The fact showed the great import- 
ance of the method of testing which the author 
had described in his paper. Professor Dalby men- 
tioned an interesting fact—that one rail inspector 
with whom he was acquaiuted would, as the result 
of many years’ experience, be able to tell with 
approximate accuracy what would be the result of 
an impact test by scratching the end of the rail 
with the point of his knife. He thought that very 
much of the difference in the results obtained in 
regard to the tests of steel was due to the heating 
treatment. 

Another speaker gave an example of this latter 
fact, referring to a batch of studs which were used 
in a small-arms works, and which gave a great deal 
of trouble through their brittleness. They were 


heated and put into water—a treatment which 
restored to them the ductility that was needed. 
These studs were made of mild steel, with carbon 
sufficient to enable them to be hardened. 

Captain Sankey, in replying to the discussion on 
behalf of the author, said that the depth to which 
the specimen entered the vice was determined by a 
gauge, and the position of the nick might be 
relied upon to within 10 mils. The pieces were 
clamped up hard and pinned. The height of the 
blow was an important condition, and was one of 
the constants of the instruments, so that the same 
results were obtained on the same specimens. It 
was expedient, however, to notice that there was a 
difference in result between a blow from a heavy 
weight which was applied slowly, and one from a 
small weight moving. more quickly, although the 
total energy might be the same. This might be 
illustrated by imagining a small weight like a rifle 
bullet travelling at such an enormous rapidity that 
it might be conceived to simply punch a hole 
through a steel specimen ; on the other hand, a very 
heavy weight coming down slowly would only bend 
the specimen over. Therefore discrimination was 
needed in arranging for the proper mean between 
the two ; they had been trying experiments on this 
point with a view to establishing the most desirable 
“meng He was in agreement with what had 

en said about the effect of heat treatment, and 
referred to certain specimens which were exhibited 
on the table in the theatre. In one case shown the 
specimen broke off short, but after heat treatment 
it could be bent over. 


} 


Gas-ENGINE Exptosions. 

A paper by Mr. H. E. Wimperis, on ‘‘ Gas-Engine 
Explosions,” was next brought forward, and after 
being referred to by the President, was taken as 
read. There was no discussion on this paper. It 
was printed in our last issue (see page 404 ante). 


Arm Friction. 

A paper on ‘‘ Preliminary Experiments on Air 
Friction,” by Mr. W. Odell, was next read by Mr. 
W. Cramp, in the author’s absence. 

Mr. Odell’s experiments were begun with the 
object of finding a convenient method of deter- 
mining the power wasted by the windage of fly- 
wheels and dynamo armatures. Those described 
in the paper were made with paper discs, which 
were mounted on the shaft of an electric motor. 
The excitation was kept constant, so that the torque 
was proportional to the current. Thus the extra 
current required to maintain a given speed after 
the disc had been fixed to the shaft gave the torque 
absorbed by the disc. There was found to be an 
angular speed for each dise above which the torque 
was accurately proportional to about the 2.5th 
power of the speed. This critical speed appeared 
to vary inversely as the square of the diameter. 
Below it the law followed was of a lower degree ; 
but owing to the multiplication of errors of measure- 
|ment no definite conclusion as to its exact nature 
was arrived at.. As the three discs originally tried 
gave uncertain results as to the effects of size, a 
much larger one, nearly 4 ft. in diameter, was also 
tried ; and as a result of all the experiments it was 
concluded that the torque varied as about the 
5.5th power of the diameter. To give an idea of the 
amount of power thus absorbed, the author stated 
that a disc of 47 in. required ;}, horse-power to 
|keep up a constant speed of 500 revolutions per 
|minute, and that if the above law held, a 9-ft. disc 
| would absorb 10 horse-power at the same speed. 
| The discussion on this paper was opened by 
| Professor Ayrton, who referred to a case of a cylin- 
der being revolved with water. In that case the 
|water was carried round with the cylinder, and it 
|was considered to be immaterial, under these cir- 
/cumstances, what the shape might be. 

Captain Sankey said, in regard to the filling-in 
of flywheels, resistance was largely a question of 
rim velocity. He had heard of cases of flywheels 
being boxed in, and marked the improvement 
resulting ; that referred to slow-speed engines, 
which, however, had large flywheels, so that high 
peripheral speed was attained. 

Mr. Cramp, replying for the author, said that 
Professor Perry had some time before made some 
experiments, but had not liked to make them 

ublic, as the results were somewhat surprising. 
he observations of Mr. Odell, however, in the 
tests he had made confirmed these experiments. 
Reference had been made to rim velocity, but the 
author had given angular velocity, and experiments 
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were to be continued dealing with the former 
question. It was not known what took place in the 
case of a cylinder, and not an edge. ' 


SrncLe-PHase Repvutsion Morors. 

Mr. William Cramp next read a paper on ‘‘Single- 
Phase Repulsion Motors.” This paper, which is 
one of considerable interest, we shall publish in 
extenso in an early issue. It was not of a nature 
which could be easily abstracted, especially with- 
out the diagrams ; but Professor Ayrton’s remarks, 
which we append, will give an idea of its scope. 

Professor Ayrton, in opening the discussion on 
this paper, said it might be questioned whether the 
author had made quite clear the practical value of 
the single-phase repulsion motor. On ordinary 
tramways, with direct current, power had to be 
sent a long way, and the direct current would not 
lend itself to long-distance transmission. There- 
fore it was customary to use alternating current for 
the greater part of the distance, and transform for 
use. Attempts had been made abroad to dispense 
with this conversion, and use alternating-current 
motors ; but in that case three electrical conductors 
were needed, and the guard had to keep connection 
with these. It was necessary to have two trolley 
wires and a rail for the return current. The diffi- 
culties met with in providing for two trolley wires 
at crossings were well known to. be very great 
indeed. If, therefore, the author could get a motor 
that would work with alternating current and a 
single overhead conductor, he had made an im- 
provement of the greatest practical importance. 
Experiments had been carried out in the electrical 
laboratory of the Central Engineering College of 
the City Guilds for the last three years, and it 
was claimed that a single-phase alternating-current 
motor had been devised which would act as well 
as a direct-current motor. He found, however, 
that the best type of repulsion motor had a repul- 
sion influence, which gave to the word a meaning 
not hitherto looked for. Mr. Ablett, who was also 
at the Central Technical College, had introduced 
improvements in this machine, but had been ‘‘ re- 
pelled” away from the College, or attracted else- 
where by offers he had received from abroad. It 
might be stated that he had patented his device, and 
had sent his specifications to several English firms 
without receiving any encouragement from them. He 
had then sent it to a firm of American origin, who 
had at once not only taken up the invention, but 
had made the inventor a most advantageous pro- 
posal to go to the United States to carry on his 
work there. It was also with mixed feelings, not 
altogether untinged with regret, that he stated that 
Mr. Cramp himself had also received an element 
of repulsion or attraction elsewhere, for he was 
shortly to leave the Technical College to take up 
work with a firm of manufacturers. The speaker 
was glad here to say that in this case it was a 
British firm that had appreciated the advantage of 
scientific work, such as so many technical students 
were so well qualified to carry out. 

Captain Sankey, having also referred to the 
important results that would follow, said he hoped 
to have time to look into the paper, which was one 
of the most valuable that had been presented to 
the Section at the present meeting. 


VENTILATION OF TusE RalLways. 

Mr. J. W. Thomas next read a paper on ‘‘ The 
Ventilation of Tube Railways.” 

The physical conditions essential to good venti- 
lation in tube railways were chiefly dealt with in 
Mr. Thomas’s paper. It was calculated that the 
forces brought into play by the moving trains and 
the natural heat of the tubes would be ample if 
properly directed. The author imagined three 
stations, of which B was the centre. The down 
train moving from A to B would draw air from the 
A station into the tube and expel it in the B 
station, and the up train moving from C to B 
would draw air from the C station into the tube 
and expel it in the Bstation. Three stations were 
thus directly involved, and a triple-station arrange- 
ment would best fulfil the physical conditions. 
Owing to the elasticity of air the outlets for expel- 
ling the vitiated atmosphere should not be situated 
far from the points of greatest compression. 
They should begin in the centre of each station 
underground and end in the open air above the 
station at the surface. For the same reason the 
intakes for fresh air should be close to the 
pomts where the sudden expansion of the air 
began. These points were at the ends of the 





tubes which the moving trains entered. Doors 
could be fixed at the ends of the two tubes which 
the trains entered in each station, and closed behind 
the last trains at night, so that the fresh air brought 
into the end of the tube immediately beyond the 
doors would drive out the foul air into the next 
station by natural ventilating pressure. The author 
therefore concluded that the providing of fresh-air 
inlets inside the ends of the tubes which the trains 
entered, with an outlet shaft in the centre of each 
station, would enable the moving trains to draw in, 
and expel, enough air to keep the atmosphere in 
good condition, even in hot summer weather. In 
addition to this, however, there were two auxiliary 
aids to ventilation, which enabled the station- 
masters to make certain that the state of the atmo- 
sphere in the tubes was satisfactory. Having inlets 
and outlets as described, the timing of the departure 
of the up and down trains as they moved towards 
the same station would enable enormous volumes 
of air to be driven to the surface, and a corre- 
sponding volume would be drawn in. By closing 
the doors after some of the trains as they left 
the stations, fresh air would be drawn into the 
tubes. 

In opening the discussion Mr. Hawksley said he 
doubted if the effect could be obtained, in regard to 
the ventilation of tube railways by the difference 
in temperature between the atmosphere in thé tube 
and that in the street above, unless doorways were 
provided to close directly the train had passed 
through the station. 

Mr. G. J. Morrison confirmed what the President 
had just stated; there must be doors, and that 
would be sufficient to damn any system of the 
kind. He considered that in the long tube railway 
it was no use trusting to the difference in tempera- 
ture, and almost hopeless to use the stations them- 
selves as up-cast shafts, for they should be used for 
the downcoming draught of air. In that case it 
would be necessary to put up-cast shafts between 
the stations. A good deal had been done lately in 
clearing the Central London Railway of foul air at 
night. It was possible to change the air by the 
direct application of heat or by fans, and if the 
fresh air were taken down at the stations, it would 
be applied where it was most needed. With a 
tube railway, the train fitted the tube, and when 
the train passed it would draw down a current of 
air by the partial vacuum it would create behind it. 
This would be in opposition to the up-cast shafts, 
but that could be corrected by the application of 
louvres. 

The author, in replying to the discussion, said 
that it was necessary to consider the reverse effect 
produced by the passage of the trains in drawing 
down or forcing up air alternately. They had also 
to consider the result of trains moving in opposite 
directions. There was not time to go into the 
details of these points. 


A Mirror ExtENSOMETER. 


The next paper was one by Mr. J. Morrow, on ‘‘A 
New Form of Minor Extensometer.” Mr. Morrow 
stated that mirror extensometers had not been much 
used in this country. They were not self-contained, 
and to obtain the mean extension of a specimen two 
sets of readings were necessary. There might be 
errors due to slight alterations in the positions of 
the specimen, the telescope, or the scale. In the 
instrument he described, and of which an example 
was shown at the meeting, an attempt had been 
made to avoid these defects, and to obtain the 
mean extension bya single cbservation. Its special 
feature was the use of two mirrors placed side by 
side, one of which was attached rigidly to the 
instrument, and the other was arranged to tilt about 
a horizontal line when the specimen extended. 
A telescope was placed so that the two images of 
a scale, as reflected by the mirrors, were seen 
close together, and to ineasure extensions a con- 
venient mark on the fixed image was taken as 
an index, and the reading coinciding with it on the 
other image was noted each time the load was 
altered. The instrument had proved very satis- 
factory with a magnification of 1600, when the 
extensions could be measured to the nearest gzgy05 
of an inch. 

The discussion on Mr. Morrow’s paper was 
opened by Professor Dalby, who asked how the 
author would calibrate his instrument, and whether 
he had tried taking the specimen up and down, so 
that the reading would come back to zero. 

Mr. Mark Barr questioned whether the diamond- 
shaped part on which the tilting mirror was car- 


ried could be depended upon for accuracy up to 
the ten-thousandth part of an inch. 

Mr. W. Cramp thought that the difficulty with 
this extensometer would consist in making two 
alike. He referred to another type of extensometer 
lately brought out, which was non-reflecting, and 
which had been brought out by Mr. Ashcroft, and 
which he preferred to the instrument shown. He 
considered, however, that a combination of the 
features embodied in the two instruments would 
result in a better extensometer than either was in 
the present form. 

The author, in replying to the discussion, 
regretted that the time it was possible to give to 
the reading of the paper was so short that he had 
not been able to deal fully with the points touched 
upon in the discussion. In regard to the diamond- 
shaped pieces, they were used on an existing form 
of extensometer, the accuracy of which was not 
questioned. He could get readings within 1 per 
cent. of error, and he did not think any thing much 
nearer than that was needed for determining the 
modulus of elasticity. He had intended to say in 
reading his paper that every form of mirror 
oar needed two readings—one on each 
side. 

This brought the proceedings in Section G toa 
conclusion after five days’ sitting, during which 
the President had occupied the chair, and con- 
ducted the proceedings with admirable tact and 
patience throughout. Mr. Hawksley’s devotion to 
his presidential duties is the more praiseworthy 
because occasionally the proceedings were of a most 
depressing character on account of the extremely 
thin audience present ; in fact, we do not remember 
so dull a meeting during the last twenty years. It 
is with regret we have to say that Section G 
has deteriorated very much of late, and some- 
thing should be done to put more vigour into it. 
It is now known as the ‘‘ Engineering Section,” 
formerly it was ‘‘ Mechanical Science,” and in the 
sectional committees there are always the names of 
several gentlemen eminent in the engineering 
world. There are, however, too often no more 
than names, so far as sectional committee work is 
concerned. According to our experience, the com- 
mittees have generally the vaguest notion of what 
is about to be done. No doubt one-man manage- 
ment has its gocd points, so long as that man is 
the right man; and one of the most valuable 
qualities for the post is the faculty of getting 
others to work cordially fur him. To properly 
direct the Engineering Section it is necessary that 
the management should be effectively in touch with 
the engineering world at large, so as to draw widely 
from the most fruitful sources.. Every paper worthy 
of attention should be submitted to a competent 
authority, and then read at the meeting as rare 
or, at any rate, nothing should be added which had 
not been approved. To judge by results only, one 
would suppose that the only effort made is to get 
as long a list of contributions as. possible, no 
matter what the quality may be. ine of the 
communications that have been read have been 
little more than glorified trade circulars or pro- 
fessional puffs, for the consultants are as bad as the 
manufacturers. The prestige of a scientific associa- 
tion is prostituted by insufficiently veiled advertise- 
ment of the reader’s wares. We are by no means 
prudish in this matter, and recognise that if 
contributors did not hope for personal advantage, 
any technical or scientific society would sink to the 
insignificance of an amateur debating club. But 
there is a wide difference between a paper which, 
although it may bring pecuniary advantage to the 
writer, has points of scientific leading or technical 
suggestiveness, and one in which the former 
element alone is present, the latter conspicuously 
absent. There is also the half-instructed amateur, 
better described as the ‘‘faddist,” to guard 
against; though the class is more. in evidence 
in some other sections of the Association. Still, 
there have been one or two pronounced specimens 
of the kind seen in Section & of late: one glaring 
example was that of a gentleman who, without 
professional experience in an important branch of 
engineering, essayed to teach those practically 
engaged in it the errors of their ways. 

ection G has done good work in the past, and 
is capable of doing good work still. Some of the 
papers presented, even quite recently, have been 
most valuable, and it is these that make one con- 
sider the Section worth preserving. Unless, how- 
ever, something is done to revive the interest of 





engineers, papers of this class will become more 
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and“more scarce ; for no engineer of parts cares to 
have his productions buried under a heap of 
rubbish. As an instalment towards reform, we 
would suggest that about half the number of papers 
should be read ; that every one brought before the 
meeting should be passed by a competent authority ; 
and that some organised effort should be made 
to secure adequate discussion on each “a 
In order to secure the latter feature it would be 
necessary that a definite programme should be 
drawn out and distributed before hand, the day on 
which the papers were to be read, and their order, 
being definitely stated. This end could only be 
secured if a rule were made, and adhered to, that 
contributions should be in the hands of the com- 
mittee a sufficient time before the meeting. It is 
a law of Nature that writers of papers put the 
work off until the last hour ; but if they knew posi- 
tively that the last hour were to fall on July 31, 
instead of on the eve of the meeting, they would 
be no worse off than at present. No doubt a few 
papers would be lost at first if such a rule were 
carried out with Draconian strictness, but Section G 
could profitably lose a great many of its papers, 
and in any case the gain would far exceed the loss. 
It stands to reason that there can be no proper 
discussion on papers so long as ordinary members 
do not know until the hour of the meeting that they 
are to be read. With fewer papers, fewer subjects, 
and an organised attempt to get those conversant 
with the problems brought forward to attend and 
speak at a stated time, the meetings of the Section 
might be made very different to the dreary func- 
tions they too often were during a part of the 
recent Southport meeting. 

We shall next week continue our report of the 
other sections, so faras they are of interest to our 
readers, in accordance with our usual custom. 


(To be continued.) 








THREE-CYLINDER MARINE ENGINE. 

THE engine of which we give a representation on 
this page is one of the kind used on the tug-boats 
belonging to Mr. P. Smit, Jun., of Rotterdam, and 
built in his own works. The experience of many years 
has shown him that the high-pressure engine, non- 
condensing, is the most serviceable for towing pur- 
poses ; and after many experiments the triple-cylinder 
one, exhausting in the chimney, was chosen as giving 
the most economical results. These engines consume 
but little coal, and are, in regular service where more 
hours are spent in rest than in towing, even more 
economical than triple-expansion engines. The fact 
is, that to be constantly ready, the boiler of the triple- 
expansion engine must always keep full steam, while 
with non-condensing high-pressure engines the exhaust 
revives the fires in a short time when wanted. A 
consumption of 2? lb. of coal per indicated horse-power 
is guaranteed by the builder. 

On referring to the design, it will be seen that there 
are three cylinders instead of the usual two, and for 
towing this combination makes the engine far easier to 
manipulate. The cylinders are placed very close to- 
gether, the valve-chests being on the outsides, and 
there being no eccentrics between the main bearings. 
The three slide-valves are moved by three eccentrics, 
which are cast on a hollow steel shaft. The shaft has 
within it another shaft, which is driven from the 
crankshaft by a pair of coupling-rods, as shown. To 
alter the cut-off and to reverse, the hollow shaft is 
rotated, in relation to the internal shaft, by the lever 
shown. 

These engines are the result of the many years of 
experience which Mr. Smit has had of tug-boats, and 
require the minimum of repairs with moderate coal 
consumption, 








MOTOR-DRIVEN CHASING LATHE. 

We illustrate on page 413 a motor-driven screw 
chasing lathe, representative of a type recently brought 
out by Messrs. G. Wilkinson and Sons, of the Brad- 
ford-road Tool Works, Keighley. As will be seen, the 
fast headstock casting is so arranged as to form a bed- 
plate for the motor, which drives the spindle by means 
of raw-hide spur-gearing, and ¢ friction clutch revers- 
ing gear is alsoprovided. This reverse motion is made 
at a higher speed than the forward motion. The tool 
has been specially designed for the rapid production 
of fire-box stays in brass, copper, or Stone’s bronze. 
A small pump, driven from the motor shaft, is used for 
flooding the tools whilst making acut. The saddle has 
duplex tool-holders and compound slides, each of which 
is independently adjustable both longitudinally and 
transversely, and a micrometer index wheel for regu- 
lating the depth of cut is provided asshown. A rack- 
and-pinion gear is fitted for the rapid traverse of the 
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double clamp gun-metal nut. The saddle is also counter-| The Pierson gas-generating plant consists of three 
balanced, so that after finishing one cut, it may be | gas-producers, seen to the right of Figs. 2 and 3, each 
brought back rapidly to its original position ready | capable of producing gas for 150 brake horse-power, 
for another operation. A quick reverse can also be | and two small Hopwood boilers of 85 lb. (6 kilo- 
obtained by simply reversing the motor when it is| grammes) pressure. Each of these boilers is of 
inconvenient to work on the ‘‘ throwing-in-and-out” | sufficient capacity to supply steam for two generators. 
principle, as in cutting special pitches. The centres | The boilers are fixed on a stage above the producers. 
are 84 in. high, and will take in between them pieces| The producers are jathetel. A superheater, which 
2 ft. 5in. long. The length of the bed is 6 ft. 8 in., ‘consists of two concentrical pipes, the inner one 
and it is 1 ft. 2 in. wide by 10 in. deep. The motor | arranged as a radiator, conducts the air and steam to 
is designed to run at 1300 revolutions per minute, and | the generator jacket, and thence to the grate; the gas 
the spindle, when in forward gear, at 500 revolutions | generated in the generator passes through the inner 
per minute. Its weight complete is 30 cwt. | pipe of the superheater and is conducted to a large 
surface condenser after having passed through an 
| hydraulic box. 
GAS-DRIVEN ELECTRIC-LIGHT PLANT AT} “A large coke-scrubber, two chemical purifiers of 
TUNIS. | very large surface, and a gas-holder, with wrought- 
THE Tunis Electric-Light Station, which we illus- | iron tank of 250 cubic metres (7000 cubic feet) capacity, 
trate on pages 416 and 417, offers special interest, | complete the Pierson gas plant. 
because it affords the first instance in which a gas| All the piping is arranged in such a way that clean- 
company has adopted producer-gas and gas-engines as | ing can be done at any point instantly by loosening a 
the motive power for its electric stations. flange, without any trouble or useless loss of time. 
The contractors for the complete power plant—gas | All curved bends have been avoided. 
lant and Seah J. and O. G. Pierson, of | A set of manometers placed near the stoker’s place 
aris, succeeded in getting their views adopted by | show the pressure at the generator, the cooler, the 
the gas company; these views were that when gas | coke-scrubber, the purifier, and the gas-holder, thus 
works decided to build electric stations, they ought to | enabling the man to control the working of the plant. 
make use of gas-engines and producer-gas, but not of | A special calorimetric lantern, invented by Messrs. 
steam, and this for the following reasons :— | Pierson, also allows the permanent control of the 
1. To have a means of regulating the stock of coke : | approximate calorific value of the gas. It is to be 
by using producer-gas made of coke when the stock of | noted that the producers are at the left of Fig. 1, and 
coke becomes too large ; and by using coal-gas (there- | at the right of Fig. 2. 
fore producing coke), in case the stock of coke becomes; The engine-room contains four high-speed Crossley 
too small. | gas-engines of 106 brake caged ages each, running 
2. To have, at no extra cost, a stand-by (coal-gas), in | four dynamos of 70 kilowatts each, at 240 volts. 
case of repairs to the gas plant. In front of the engines a wide trench has been pro- 








| 





saddle by hand, whilst in chasing the saddle is moved 
along by an accurately-cut lead screw fitted with a! 





3. To make use of the fuel which is to be found | vided for the piping, two mains of 400 millimetres 
inside the gas works. | diameter for generator-gas and 250 millimetres for coal- 
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gas pass along the engines, which can be worked by 
either of the two gases. 

The engines can be changed from producer-gas to 
lighting gas without having to be stopped. Figs. 4 
and 5, page 416, show two indicator diagrams, taken 
respectively with coke-gas and coal-gas. Fig. 4 repre- 
sents an output of 96 electrical horse-power ; and 
Fig. 5, of 77 electrical horse-power. The former is at 96 
explosions per minute, and the latter at 64, so that the 

wer per explosion is 20 per cent. greater in the 
atter case. They are both very satisfactory diagrams. 
and show that the engine works well with both kinds 


of gas. 

The producers are fed with ordinary gas coke from 
the gas works. This coke contains 10 to 12 per cent. 
ashes and 4 per cent. moisture. The generators have 
been arranged so as to make the removal of clinkers a 
most easy operation, which is an essential condition 
for a plant in which gas coke is to be used. The con- 
sumption of coke does not exceed 1300 grammes—under 
3 lb. of coke per kilowatt. 

The plant was set at work, partly in May, 1902, 
and completely in December, 1902. 





TEN-WHEEL EXPRESS LOCOMOTIVE. 

On pages 42] and 424, and on our two-page plate, 
we publish this week illustrations of a large ten- 
wheel express engine and double-bogie tender, 
specially designed by Mr. James Manson, locomotive 
superintendent of the Glasgow and South-Western 
Railway, to cope with the heavy and fast service 
between London and Glasgow, in conjunction with 
the Midland Railway Company’s trains from St. 
Pancras. The North British Locomotive Company, 
Limited, Glasgow, have recently completed an order 
for ten of these engines at their Atlas Works. 

The special features of the design are best seen in 
the sectional drawings, Figs. 1 and 2, of our two-page 
plate, whilst Fig. 7 on page 421 gives a good idea of 
the appearance of the engine as she stands on the 
metals. The boiler, it will be seen, is of large size, 
the barrel measuring 4 ft. 8 in. in diameter by 
15 ft. 82 in. between tube-plates, and a heating sur- 
face of 1852 square feet is provided, of which 1721 
square feet is accounted for the tubes. These are 
of brass, 2 in. in diameter outside and 209 in number ; 
they are cambered as shown in the longitudinal section. 
It will be seen that an ample steam space has been 
provided for. The boiler barrel is parallel throughout, 
the circumferential seams being made with outside 
butt-strips in the shape of weldless steel rings. The 
centre line of this barrel is 8 ft. 3 in. above rail level, 
the total height to the top of the chimney being 
12 ft. 11}2 in. The firebox is of the Belpaire type. 
The grate, it will be seen, has a good slope, one of the 
coupled axles coming immediately under the rear of it. 
The grate area is 244 square feet. The inner box is of 
copper, and is stayed with Messrs. Stone’s bronze 
stays. 

‘The frames, which are deep and well-stayed, are 
jointed just forward of the ladies horn-blocks, in 
order to obviate the necessity of ‘‘ setting” them at the 
front end to clear the bogie wheels. The cylinders 
have balanced slide-valves placed on the top, and the 
motion is of the Stephenson type. The long valve- 
rods are set in horseshoe form to clear the front coupled 
axle, and engage, by means of a die sliding in a slot, the 
arms of the valve rocking shafts. The whole motion has 
ample wearing surfaces, and works with great ease and 
a remarkable absence of shake. The reversing is effected 
by steam and water cataract cylinders, an arrange- 
ment which has been standard with this company for 
many years. The connecting-rods are of I-section, and 
have the exceptional length of 11 ft. between the centres. 
Messrs. Holt and Gresham’s steam sanding apparatus 
is applied in front of the driving wheels, and the 
boilers are fed by Messrs. Gresham’s patent self-acting 
injectors, the clack-boxes being attached to the firebox 
back plate. 

Details of the tender are shown in Figs. 4 and 5, 
page 424. It will be seen that it is of the eight-wheel 
vogie type, the bogie centres being 11 ft. 6 in. apart. 
The tank capacity provided for is 4100 gallons, and 
the amount of coal which can be carried is 4 tons. 
The necessity for this large provision of fuel and 
water will be easily understood from an examination 
of the longitudinal section of the line between Glasgow 
and Carlisle, given on page 421, over which the engine 
is intended to work the heavy Scotch expresses run in 
conjunction with the Midland Railway Company. The 
steepest gradient met with is 1 in 67, but the most 
trying is the long stretch from Holywood to beyond 
Thornhill, where the gradient for about 15 miles can 
be averaged at about | in 175. A steeper but shorter 
gradient is that between Barrhead and Caldwell, 
where there is about 5 miles of approximately 1 in 80. 

The engine and tender are fitted throughout with 
the Automatic Vacuum Brake Company’s standard 


apparatus. The following are the principal dimen- 
sions :— 
Cylinders, diameter 20 in. 
ee stroke 26°,, 





Coupled wheels, diameter 6 ft. 6 in. 
Bogie bad ” 3 %” 3 ” 
Wheelbase, fixed 15,, 0,, 
” total eee 27 ” 8 ” 
Boiler barrel, diameter ee ee 
o length ... 15, 54s 
Thickness of plates § in. 
Firebox :— 
Length of outside shell at bottom ... 8 ft. 
Width at bottom ae Be ms eos 
Depth at front (inside) e .. Oft. 11}in. 
5 back (inside) oye ee i en 


Thickness of Plates :— 


Shell, front #4 in. 
»» back ses its ae si Ba, 
»  topand sides ... ve ns 2%, 

Inside box, tube-plate at tubes... a 

i +6 below tubes... a 
i back-plate ate ai bs 
top and side-plate 


Firebox stays : 1 in. diameter 


Smokebox tube-plate fs 1 in. thick 
Number of tubes as 209 
Diameter of tubes 2in. 
Heating Surface :— 
Firebox ... ee say st ... 1381 8q. ft. 
Tubes... a a e ack: SRLS ee 
Total 1852 ,, 
Grate arex wii see Ses nce: ope 
Working pressure, in pounds per 
square inch . ie se 180 Ib. 
Frames :— 
Steel plates, thickness 1} in. 
Azle Journals :— 
Bogie... ses Bis ae .. 6 in. by 9in. 
Leading ... ee pS. See et ee oe 
Driving ... zs cof a ee. Oe 
Trailing ... ma =: cc: RE Sey) ge ay 
Weight in Working Order : 
Tons Cwt 
On bogie... a 17 
», leading wheels = at 15 4 
» driving  ,, me Rs . 18 1 
», trailing ,, a es 16 123 
Total ... 67 2 
Tender : 
Bogie-wheels, diameter 3 ft. 8 in. 
Capacity of tank a 4100 gallons 
Capacity for coal oa, 4 tons 
Axle journals ... 54 in. in diam. 


by 10 in. long 
... 50 tons 6 ewt. 
in 
... 117 tons 8 ewt. 


Weight in working order... 
Total weight of engine and tender 
working order ... “ ae 








THE Sanitary Disposat or Reruse.—In a discus- 
sion on the sanitary dispozal of refuse recently held 
by the American Society of Civil Engineers, Mr. 
W. F. Morse stated that at Boston, Mass., U.S.A., 
the value of the waste collected was such as to pay a 
large proportion of the expenses of collection. ‘The 
refuse at present treated is only a portion of that collected 
from the whole city, but is the product of some 200,000 
people, living in 95 miles of streets. After collection the 
refuse is brought to a central station, where it is tip 
on to a travelling belt 150 ft. long, and is here picked 
over by men as it moves forward towards the furnace. 
The amount collected averages about 40 tons per day, and 
about 60 per cent. of the total bulk is removed by the 

ickers as of value before the residue reaches the destructor. 

he portion removed is divided into six or seven classes of 
paper, five kinds of rags, rubber, glass, and iron. Every- 
thing possible is sorted out and saved and the residuum 
destroyed. The saleable portions are baled and at once 
sent to market, whilst the remainder is burnt in the de- 
structor, the waste gases of which heat a 60 horse-power 
boiler, which easily provides all the steam necessary 
for driving the machinery and for lighting. 





Tar Exvecrric SMELTING Or Iron OnEs.—An interesting 
report by Dr. Goldschmidt on the Stassano method of 
smelting iron electrically is published in a recent issue 
of the Electrotechnische Anzeiger. In .this process, a 
plant for which has been installed at Darfo, a small 
vill north of Lake d’Isco, in Upper Italy, the 
metal is reduced direct from the ore by carbon under 
the heat of an electric arc formed above. the, mass of 
mixed ore and carbon. Impurities are separated out by 
the use of suitable fluxes. The furnace used is of fire- 
brick, and measures 40 inches square... The electrodes 
consist of two massive carbons protruding through 
a. walls of the furnace. The distance bétween 
the two is adjustable. At the outset the arc is short, but 
as the furnace warms up, the carbons are separated. The 
current used is of 2000 amperes at 170 volts, and is obtained 
from dynamos driven by turbines. Usingas raw material 
a very pure ore analysing over 93 per cent. of sesquioxide 
of iron, a capital steel was produced, almost completely 
free from silicon, and containing only traces of sulphur 
and phosphorus. The energy taken is 3364 horse-power 
hours per ton of steel, and under favourable conditions it 
is estimated that the total cost will not exceed 3/. 15s. 
perton. The method is considered by Dr. Goldschmidt 


to be commercially practicable in countries provided by 
nature with ample water power and pure ores of iron. 





NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Tron Market.—On Thursday the iron 
market drop) to 45s. 7d. for Cleveland, and things 
were very dull, and only a very small amount of business 
was done. On the following forenoon the market was 
more active than it had been for some time. Business, as 
usual, was restricted to Cleveland warrants, of which 
some 7000 or 8000 tons changed hands up to 45s. 54d. 
per ton, and 45s. 74d. one month, being a decline 
of 14d. per ton on Thursday’s close. Buyers of hematite 
iron were yer 3d. dearer at 55s. 3d. per ton cash, but 
the price of Scotchiron was nominally 14d. per ton down 
at 50s. 44d. per ton cash buyers. A flat tone prevailed in 
the afternoon, when prices of Cleveland iron were offering 
3d. down cash and 34d. one month. Cash buyers of 
hematite iron were offering 55s. 9d., while Scotch warrants 
were nominally 14d. better at 50s. 6d. The business done 
was small, the turnover apensoge 5 im 2000 tons, and in 
the course of the day 500 tons of Millam iron were sold 
for shipment to America, and the settlement prices 
were quoted at the following rates:—Scotch, 50s. 6d. per 
ton; Cleveland, 45s. 6d.; and hematite iron, 55s. 6d. 
The market on Monday was quietly steady in the fore- 
noon, when 2000 tons of Cleveland changed hands at 
453. 34d. seven days, and 45s. 44d. one month, being a 
reduction of $d. on Friday’s close. There were séllers of 
Seotch iron at 51s. per ton cash, and buyers of hematite 
iron were quoted nominally at 55s. 3d. per ton cash. There 
was a slight expansion of business transacted in the after- 
noon session, while the values of Cleveland iron remained 
steady and unchanged in prices. Altogether some 6000 
tons changed hands at from 45s. 3d. to 45s. 4d. cash, 
with closing buyers at 45s. 34d. Scotch and hematite 
iron were not quoted, and the settlement prices were :— 
50s. 6d., 45s. 3d., and 55s. 44d. per ton. The market 
was quiet and rather easier in the forenoon of Tuesday. 
Cleveland warrants declined 14d. to 45s. 2d. cash and 
45s. 3d. one month, and between 2000 tons and 3000 tons 
were done at those quotations. Scotch and hematite 
iron were not quoted. The market was dull in the 
afternoon, with prices of Cleveland iron 4d. lower at 
45s. 14d. cash. About 5000 tons changed hands at that 
figure, and there was no variation in the price for cash, a 
month, or seven or ten days. Hematite iron was idle ; 
but there were buyers at 55s. per ton one month. The 
settlement prices were :—50s. 6d., 45s. 14d., and 55s. 44d. 
per ton. The market was flat and lifeless this forenoon. 
The decline of 3d. yesterday in the value of Cleveland 
warrants was followed by a further drop of 4d. to-day. 
The session, however, was completely idle, and the flat 
tone continued in the afternoon, when about 5000 tons 
were done, the settlement prices being 50s. 6d., 44s. 9d., 
and 55s. 1}d. The following are the market quotations 
for.makers’ iron No. 1:—Clyde, 62s. 6d.; Gartsherrie 
and Calder, 63s. ; Summerlee, 66s.; Langloan, 70s. 6d.; 
Coltness, 73s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 61s.; Shotts (shipped 
at Leith) and Carron (shipped at Grangemouth), 66s. 6d. 
per ton. 

Scottish Steel Trade.—If anything, the position that 
the steel trade looks in is a little better. From the 
Midlands the meee indicate that there is considerably 
more business doing, and prices there are stiffening 
somewhat. The demand here for light material is still 
as good as ever. For sectional material the demand, 
while it is somewhat improved, is not equal to the re- 
quirements of the works, and prices are still ruling low ; 
but even here there is a greater demand than there has 
been for some time, and higher prices will be looked for. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is a shade firmer this week, and the prompt 

rice now — is 12/. 7s. 6d. Eyl ton at Leith and 

lasgow. There is a good demand both for prompt and 
forward delivery. Last week’s shipments at Leith 
amounted to 147 tons, and the shipments of sulphate of 
ammonia from this country were made up as follows :— 
From London, 2469 tons ; Leith, 3038 tons; Liverpool, 
969 tons ; Hull and Goole, 349 tons; Glasgow, 1227 tons; 
a 258 tons; Tees, 842 tons; other ports, 451 tons. 
The shipments were distributed as follows :—Germany, 
3478 tons; France, 1233 tons; West Indies, 85 tons; 
British possessions, 975 tons; Netherlands, 421 tons; 
Java, 2861 tons; Spain, 1136 tons; United States, 458 
tons ; Italy and Sicily, 416 tons, Denmark and Norway 
and Sweden, 10 tons ; Canaries, 523 tons ; other countries, 
2007 tons. The total shipments this year to the end of 
August amounted to‘109,068 tons, being a decrease of 
2295 tons as compared with the corresponding period of 
last year. > 

West of Scotland Coal Trade.—There is practically no 
change to report on the condition of the coal market this 
week. A steady volume of business continues to be put 
through, and collieries are fully employed. Splint coal 
is firm, and higher prices in this class may soon be looked 
for. Steam coal remains quiet. Washed stuffs are find- 
ing a ready market. Dross is, if anything, in better re- 

uest. Prices f.o.b. Glasgow, may be quoted as follows :— 
Pn coal, 8s. 6d. to 93. 9d.; splint coal, 93. 3d. to 93. 6d.; 
steam coal, 9s. to 9s. 3d.; main coal, 7s, 9d. to 8s. 


Scheme for Sale of Corporation Motors.—It has been 
recommended by a committee of the electricity depart- 
ment that a scheme be prepared under the Provisional 
Order of 1902 for the sale and hiring out of corporation 
electric motors and fittings for heating or motive power. 


Giftto Kelvingrove Musewm.—Mr. Clement E. Stretton, 
of Leicester, has presented to the Kelvingrove Museum, 
Glasgow, that part of his Chicago Exhibition collection 
of 1893 which refers to the railways and locomotives 
of Scotland, together with a number of rails from 100 
various lines. sy addition over 100 diagrams presented 
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from the Stretton collection, and which refer specially 
to the Scottish lines, have been placed on view. It may 
also be interesting to state that research is being made 
with the view of procuring at least one of the original 
“plates” used on the old line between Kilmarnock 
and Troon Harbour, which was laid out by the Duke 
Portland in 1817, on the ‘‘ Outram’s plate-way system.” 


Stonchavon Harbour Extension.—After having been 
stopped for nearly twelve months, work at this harbour is 
being recommenced this week. Some time ago the Har- 
bour Trustees terminated the contract, and og have 
resolved to proceed with the work themselves, Mr. Barron, 
C.E., being the engineer. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Steel Works in Russia.—Following the example 
of some other Sheffield firms, Messrs. Thomas Firth and 
Sons, of the Norfolk Works, some time since decided, in 
order to retain their steel trade with Russia, to com- 
mence manufacture in that country. Three years ago, 
when their file trade was ee by the high 
tariffs, they established works at Riga, and thence have 
supplied their Russian customers. Now to save their 
steel trade they have purchased the Salamander Steel 
Works in Riga, and their Russian customers will be sup- 
plied from them. The works cover an area of about 
40 acres, and include crucible and Siemens furnaces, 
hammers, rolling mills, and all other plant necessary to 
effect a large output. 

The Sheffield Chamber of Commerce and Tariffs.—A 
special committee of the above Chamber has under con- 
sideration the effect of the recently suggested tariff 
revisions of Russia and Hungary on Sheffield trades. 
Their report will be forwarded to the Commercial Intelli- 
gence Department of the Board of Trade. The general 
effect of the proposed revisions is an all-round increase of 
varying percentages on all — articles of manufacture 
exported from this country. There are several prelimi- 
nary steps to be taken before such changes can be made; 
but if they should come into effect, they will seriously 
affect Sheffield. 


Yompanies’ Reports.--At the annual meeting of the 
Stavely Coal and Iron Company, Mr. C. Markham, the 
chairman, stated that only about half the profit made 
during the year was being'distributed, as large sums were 
being spent in the sinking of new pits and general im- 
provements. A dividend of 10 per cent. was declared, 
and Messrs. C. Markham and J. F. Swallow were re- 
elected directors. —The Sheepbridge Coal and Iron Com- 
pany made a net profit last year of 76,1427. 103. 1d., 
which with 31,2567. 7s. 4d. brought forward, made 
107,3987. 17s. 5d. to be dealt with. The directors recom- 
mend a dividend of 10 per cent., the setting aside of 
20,0002. for extension purposes, and the carrying forward 
of 15,6920. 7s. 5d. 

Iron and Steel.—Very unsatisfactory reports continue 
to be furnished of the state of business at most of the 
large iron and steel works. It is stated that where orders 
are secured they have to be taken at such ‘low figures as 
to leave little or no profit. The Government are at 
present entering into no new contracts, and the outlook 
in the departments having to do with armour forgings 
and projectiles is very quiet. The railway companies 
are only buying to meet current requirements, and what 
work is secured is soon dealt with. The iron market is 
without special feature, and no improvement is expected 
until the quarter is turned. Business in most of the 
lighter industries is in a languid state. 


The South Yorkshire Coal Trade.—The output at most 
of the pits in this district is well ahead of the demand, 
even working moderate time. Householders have com- 
menced to lay in their winter stocks; but so far there 
has been no rush of orders. Average supplies are going 
to the London market. In steam coal manufacturers are 
ordering more freely ; but a shrinkage has commenced in 
the tonnage going to the ports for shipment. Common 
coal is selling well. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Y esterday there was only a 
thin attendance on ’Change, quotations all round showed 
a marked downward tendency, and business was quiet. 
Buyers were again backward and would not commit 
themselves ahead, believing that prices are likely 
to be still further reduced in the early future. What 
transactions were recorded were for small lots for 
early delivery, purchasers, in fact, confining their 
operations to the Gatun of just such quantities of pig iron 
as they urgently n . Sellers pointed to the continued 
excellent shipments and low stocks, and emphasised the 
fact that the production of Cleveland pig iron was still 
being fully taken up, but without succeeding, to any ex- 
tent, in bringing buyers into the market. Merchants were 
ready po: - to sell No. 3 g.m.b. Cleveland pig iron at 
45s. 74d. for early f.o.b. delivery, and possibly the ruling 
quality could have been bought from one or two makers at 
that pricealso. At least one parcel of No. 3 was disposed 
of at 45s, 6d. No. 1 Cleveland iron was put at 47s.; and 
No. 4 foundry at 45s. 6d. The lower qualities were fairly 
steady, and had not suffered reduction in proportion to 
foundry kinds. Supply was reported none too plentiful. 
Grey forge was 45s., and mottled 44s. 6d. There being 
still no white iron available for sale for early de- 
livery, that description was again not quoted. East 
Coast hematite pig was in a very unéatisfactory state. 
Notwithstanding reduced production, quotations were 





lowered, and demand was reported very slack. Nos. 1, 
2, and 3 were 54s. 3d. for early delivery ; whilst No. 1 
was 54s. 6d., and No. 4 forge 52s. Rubio ore stood at 
15s. 3d. ex-ship Tees. To-day the market was very 
dep , and few transactions were recorded. Sellers 
put No. 3 Cleveland pig and No. 4 foundry each at 
45s. 3d.; but business was transacted at as low as 45s. 
Forge qualities were not quotably changed. Prices for 
hematite iron were also unaltered. Middlesbrough war- 
rants fell to 44s. 74d. cash buyers—the lowest quotation 
since February, 1902. 


Manufactured Iron and Steel.—Some slight improve- 
ment is noticeable in one or two branches of the manu- 
factured iron and steel trades, but slackness still prevails 
in other departments. Railway material is in rather 
better demand, and rails and chairs are firm. As a 
matter of fact, producers of rails are not only very busy, 
but new orders are coming to hand in a fairly satisfactory 
manner. There is also more inquiry for pipes. Makers of 
bars, plates, and angles have cause to complain of continued 
dulness, but they adhere to the quotations that have 
ruled for some time past. Common iron bars are 6/. 7s. 6d.; 
best bars, 67. 12s. 6d. ; iron ship-plates, 6/. 10s. ; iron 
ship-angles, 6/. 5s. ; steel ship-plates, 5/. 12s. 6d.; steel 
ship-angles, 5/. 10s. ; and stool boiler-plates, 7/. 5s.—all 
less the customary 24 per cent. discount for cash. Heavy 
sections of steel rails are 5/. 2s. 6d. to 5/. 5s. ; and cast- 
iron railway chairs are 3. 10s.—both net cash at works. 


Coal and Coke.—Quotations for fuel do not alter much. 
As is usual at this time of the year, the demand for gas 
coal is pretty good, and is steadily increasing. Supply, 
however, is plentiful, and quotations are not advancing. 
From 8s. 6d. to 93. f.o.b., according to quality, is named 
for Durham gas coal. Manufacturing coal is not a great 
deal asked for, and quotations are rather easy. House- 
hold coal is quieter than might be expected for the season, 
but there is some little improvement in demand; coking 
coal is somewhat quieter ; coke tends downwards. Many 
sellers still ask 16s. 3d. for average blast-furnace qualities 
delivered here, but in some cases as low as 15s. has been 
accepted. 








Coa. 1n BeLG1uM.—The imports of coal into Belgium in 
the first eight: months of this year were 2,317,439 tons, as 
compared with 2,057,834 tons in the corresponding period 
of 1902. The exports of coal from Belgium in the first 
eight months of this year were 3,044,637 tons, as com- 

red with 2,919,271 tons. The imports of coke into 

Igium in the first — months of this year were 200,797 
tons, as compared with 133,181 tons. The exports of coke 
from Belgium in the first eight months of this year were 
541,455 tons, as compared with 518,752 tons. 





TRAMWAY DEVELOPMENT.—The progress of tramway 
enterprise in the United Kingdom —. the ten years 
ending with 1902 inclusive is illustrated by the annexed 
table, showing the length of line in operation and the 
capital paid up at the close of each. year. 


Year. Miles. —_ 
1893 960 13,708,349 
1894 975 14,112,573 
1895 982 14,111,521 
1896 1009 14,157,354 
1897 1031 14,782,700 
1898 1064 15,920, 404 
1899 1122 18,052,773 
1900 1177 20,582,692 
1901 1305 24,890,273 
1902 1484 29,896,793 


It will be observed that during the first half of the decade 
the progress of tramway development was relatively 
slow, while it has since become much more rapid. This 
applies to tramway capital, as well as to actual tram- 
way establishment. Another fact established by our 
table is the increased costliness of tramways, the capital 
raised for tramway purposes at the close of 1902 repre- 
senting an average expenditure of 20,1467. per mile in 
operation, while the corresponding average expenditure 
at the close of 1893 stood at 14,279/. per mile in opera- 
tion. The experience of tramway companies would thus 
appear to resemble that of railway companies—they find 
their capital expenditure always growing. The net 
revenue of the tramways in operation in the United 
Kingdom in 1893 was 768,649/., giving an average return 
of 5.61 per cent. per annum upon the capital expended at 
the close of the year. The corresponding average return 
had risen at the close of 1902 to 6.22 per cent. per annum. 
This accounts, of course, for the increased activity notice- 
able in tramway establishment. It must not be forgotten 
that tramways are not, like railways, freehold property ; 
but this.is a consideration which probably does not trouble 
the majority of tramway investors, who look more to the 
resent than to the future. Still the growth of tramway 
ake nol and revenue has certainly been very eon during 
the last five years. In 1898, the number o ngers 
carried was 858,485,542; the gross receipts were 4,560, 126/., 
the working expenses were 3,507,895/., and the net revenue 
was 1,052,2311. In 1899, the number of passengers carried 
was 924,820,247 ; the gross receipts were 4,879,602/., the 
working expenses were 3,675,559/., and the net revenue 
was 1,204,0437. In 1900 the number of passengers carried 
was 1,065,374,347; the gross receipts were 5,445,629/., 
the working expenses were 4,075,352/., and the net 
revenue was 1,370,277/. In 1901, the number of pas- 
sengers carried was 1,198,226,758; the gross receipts 
were 5,961,062/., the working expenses were 4,525,179/. 
and the net revenue was 1,435,883/. In 1902, the number 
of passengers carried was 1,394,452,983; the gross re- 
ceipts were 6,679,291/., the workin — were 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has remained generally 
quiet, with no quotable change in prices. Small steam 
coal has been in moderate request. The best large steam 
coal has made 14s. 6d. to 15s. per ton, while secondary 
qualities have brought 13s. 6d. to 14s. 3d. per ton. House- 
hold coal has not experienced much change. The best 
household qualities have been making 15s. 6d. to 16s. per 
ton, while ordinary descriptions have commanded a quo- 
tation of 13s. to 14s. per ton. No. 3 Rhondda large has 
made 15s. to 15s. 3d. per ton. Foundry coke has been 
quoted at 20s. 6d. to 21s. per ton, and furnace ditto at 
17s. 6d. to 18s. per ton. As regards iron ore, rubio has 
— 14s. 6d. per ton ; Tafna, 15s. to 15s. 6d. per ton ; 
and Almeria, 14s. 6d. per ton, freight charges included. 


Weston-super-Mare.—The Weston Pier Conqeny has 
abandoned a low-water pier, which was nearly destroyed 
by a recent gale, and will proceed at once with the con- 
struction of a new landing-stage of steel, 20 ft. longer 
than the old wooden structure, which has been wrecked 
beyond repair. The work is to be proceeded with at once 
so as to be completed for Easter traffic. 


The Taff Vale and Motor Cars.—The passenger train 
service between Llantrissant and Aberthaw, on the Cow- 
bridge and Aberthaw railways, has been discontinued, and 
a motor-car capable of accommodating tifty passengers 
will run between the places named. The directors have 
resolved on the alteration, in consequence of the small 
number of passengers who travel from Llantrissant down. 


Electricity for Barry.—When the South Wales Elec- 
trical Power Distribution Company obtained Parlia- 
mentary powers some three years since, a provisional 
order was granted to the Barry Urban District Council 
to supply electrical power within its own area. Up to 
the present the local gas supply having been municipalised 
for a number of years, the Barry Council hes not taken 
advantage of the provisions of its provisional order, which 
will expire at the close of the present year. It is the inten- 
tion of the council, however, to apply to the Board of 
Trade for an extension of the order, and it is now con- 
sidering terms submitted to them both by the South 
Wales Company and also by a London company, for the 
supply of electricity. 


Pembroke.—The Lords of the Admiralty have ordered 
a consignment of 2500 tons of patent fuel to be stored at 
Pembroke Dockyard for the use of warships calling at 
the port, and a quantity of it has been delivered, and is 
being stacked on spare ground in the eastern part of the 
yard. Such a large order for fuel of a description not 
— stacked in any quantity indicates ‘that it is to 

more generally used in the Navy than hitherto, and 
that the equipment of Pembroke as a regular coalin 
station for large ships, as it now is for destroyers an 
other small craft, must be contemplated. At pre- 
sent local coaling operations are generally carried on 
from two small lighters, each having a capacity of 300 
tons, which lie in the haven off the dockyard, and are 
filled from time to time as required. All that will be 
necessary to equip the port for dealing with large ships 
is a hulk, with a capacity of from 3000 to 4000 tons, which 
could be kept loaded with coal and patent fuel, and should 
be moored near Old Milford. 


Water Supply of Cardiff.—Mr. Priestley, Cardiff Corpo- 
ration water works engineer, reported to a committee on 
Friday that the quantity of water in store at the several 
reservoirs on the Ist inst. was 1,004,000,000 gallons, being 
an increase of 228,000,000 gallons, as compared with the 
corresponding period of last year. The rainfall for the 
month at the principal stations was as follows:—Ely 
pumping stations, 6.00 in., against 3.95 in. in 1902; Lis- 
vane, 5.23 in., against 5.84 in.; Cantref, 9.75 in., against 
4.92 in.; and Beacons reservoir, 12.09 in., against 3.95 in, 


Lights at the Lizard.—-A new revolving light of very 
t power, visible at a distance of between 40 and 50 
miles, will replace the two existing lights at the Lizard 
on October 1. The new light will give a flash every 
5 seconds ; and for the guidance of mariners a fixed light 
will be displayed in a line with the Lizard Head, to 
enable them to learn when they are clear of the point. 








AMERICAN AGRICULTURAL IMPLEMENTS.—Canada has 

become the best customer of the United States for agricul- 

tural implements. In 1902 the States sent implements 

of this class to Canada to the value of 3,123, dols. , 
Russia also bought American agricultural implements to 

the value of 2,294,440 dols. 





MANGANESE FROM THE Caucasus.—The exports of man- 
ganese from the Caucasus in the seven years ending with 
1902 inclusive come out as follows :—1896, 8,807,645 poods ; 
1897 10,899,736 poods; 1898, 14,610,945 poods; 1899, 
24,058,581 8; 1900, 25,605,626 3.1901, 20,730,000 
ag and 1902, 27,499,000 s. A Russian pood is 
36 lb. English. 


Contracts.—Messrs. Thornton and Crebbin, Bradford, 
have just secured a second order for a central condensing 
plant from the Ebbw Vale Steel, Iron, and Coal Com- 
pany, Limited. The first plant, which is now near com- 
pletion, is of the surface-condenser type, with dry and 
wet —— circulating a. and engine and cooling 
tower, for dealing with 80,000 lb. of exhaust steam per ~ 
hour from blast-engines, electric generators, and auxili- 
aries. The second ape is of the barometric type for 
dealing with 200,000 lb. of exhaust steam per hour from 
the various engines of the steel works, and is also com- 
plete with air and circulating pumps and two large 
cooling towers. 











4,817,873/., and the net revenue was 1,861,41 
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ENGINEER APPRENTICES. 

Ir is with much pleasure that we call our readers’ 
attention to the particulars we print on another 
page* of a scheme for the advancement of appren- 
tices, which has been framed by Mr. D. B. Morison, 
the managing director of Messrs. Richardsons, 
Westgarth, and Co., Limited, and which is to be 
adopted in the Hartlepool Engine Works, which 
are the property of the company. This announce- 
ment should be read in connection with the scheme 
recently put forward by Mr. W. Seaton in a letter 
addressed to us, and which we printed in our issue 
of the 4th inst.t It will be remembered that the 
latter scheme was devised, in the words of the 
circular, ‘‘to encourage apprentices to gain a 
sound knowledge of technical science,” and was 
adopted by the Great Western Railway in con- 
nection with their locomotive and carriage works 
at Swindon, of which Mr. G. J. Churchward 
is the chief. Apprentices who have been in the 
factory one year, and have attended a preparatory 
group of evening classes at the technical school, 
have an opportunity of competing for studentships, 
limited to thirty at any one time. The term is to 
be for three years, there being fifteen students of 
the first year, nine of the second year, and six 
of the third year. The notable feature is that 
those attending classes will receive wages as if at 
work in the factory. 

Mr. Morison’s scheme, as will be seen, is of a 
somewhat different nature, and has the advantage 
—or what, at any rate, will be so considered by 
most of the apprentices—of a direct reward for 
efficiency. It is true Mr. Churchward offers 
‘* students who distinguish themselves ” the advan- 
tage of spending a part of their last year in the 
drawing-oftice ; but in addition to this reward the 
Hartlepool apprentices have an incentive to dili- 
gence in the shape of additional wages. It must 
not be forgotten, however, that the railway com- 
pany pay wages for the hours of study. Though 
both arrangements are generous, it will be seen 
that that of Mr. Morison carries out more fully the 
principle of payment by results. The Swindon lad 
gets, in the locomotive carriage shop, his wages in 
any case once he becomes a student ; the Hartle- 
pool lad, in the marine engine works, must strive 
all the time to keep up his marks, or he will not 
get extra pay, amounting from 6d. to 1s. a week. 
Without waiting*to discuss which plan is the 
better of the‘two—whether it is more advisable to 
trust to the‘ambition and good feeling of the lads, 
or to the incentive of immediate reward—we may, 
we hope, on behalf of the whole engineering com- 
munity, express gratitude to both Mr. Morison and 
Mr. Churchward for their endeavours to raise the 
status of some of those on whom the burden will, 
sooner or later, fall of maintaining the mechanical 
prestige of the country. What Mr. Yarrow and 
others associated with him have already done 
is well known, and we hope their action has 
struck a fatal blow at the system under which 
the proprietors of engineering works exact pre- 
miums from pupils, to whom directly they teach 
little or nothing, but simply profit by their 





* See page 429. 


labour. Mr. Yarrow and his friends seek to benefit 
the industry with which they are connected by 
encouraging a higher class than that of those who 
are to bereached by Mr. Morison’s proposals. In 
the former case a course at a technical college is a 
part of the educational programme, but Mr. Morison 
deals with ordinary shop apprentices, the majority 
of whom will, in the future, form the great body of 
mechanics. We think it will be allowed that for 
the welfare of the engineering industry both classes 
must be educated; that there must be efficiency 
among the rank-and-file as well as among the 
leaders and directors. We are aware that an idea 
is gaining ground that, in the present day of 
automatic and semi-automatic machine tools, the 
skilled attainments of the workers are becoming 
of less and less importance, and that a capable 
director or designer can keep a whole factory 
of operators going. This idea is very largely 
erroneous. Putting aside the circumstance that 
everything cannot be done by machine tvols re- 
quiring no skilled attention; the fact of these 
highly organised machines being used necessitates 
fuller knowledge on the part of the mechanic than 
was needed under the older regime of the workshop. 
Any one who has studied the nice arrangement of 
gearing, springs, cams, and other devices which go 
to make up automatic machines, will easily recog- 
nise this fact; and it must be remembered that 
these machines, once started, do not run for ever 
without attention or change of tools, the latter 
often of a very complicated nature. In every im- 
portant engineering works of modern type there is 
a er tool-room, and this needs skilled labour 
of the highest class. 

The greatest benefit of the systems introduced 
by Mr. Churchward and Mr. Morison are, to our 
mind, that they spread wider the net for ‘‘ capacity 
catching,” to quote once more Huxley’s useful 
phrase. It may be that now and then—in fact it 
is sure to be—that the future leader and originator 
is to be found amongst those born in what are 
often described as ‘‘ humbler spheres.” If we have 
the raw material for an Armstrong, a Siemens, or a 
Bessemer amongst the shop apprentices, it is to the 
advantage of the nation that these otherwise mute, 
inglorious Miltons should have the fullest oppor- 
tunity of becoming articulate and glorious. In the 
fierce competition of nations we need utilise every 
vestige of talent born to us—a fact we recently 
pointed out. It is true that the highest gifts—a 
greater aptitude for leadership—are more likely to 
be found amongst the descendants of better-edu- 
cated and well-off parents. Heredity and training 
may be sufficient to account for that. But genius 
knows no law either in its origin or development, 
and to be born poor has many compensating advan- 
tages ; as Mr. Carnegie has not only stated, but 
proved by his own carcer. Dogged perseverance, 
owing largely, perhaps, to absence of tempta- 
tions which accompany means and leisure, is 
more likely to be characteristic of the humbly 
born than of those to whom distractions are 
familiar during youth and early manhood. It 
is additionally needful, therefore, that the educa- 
tional net should be widely spread; and in this 
Mr. Morison, Mr. Churchward, and those who are 
acting with them, are doing the State notable 
service. 

It is pleasant to learn, as we do, that the chiefs 
of the Hartlepool shops are giving their cordial 
support to the new regulations. ‘The marks for 
time-keeping and for examinations will be positively 
awarded, but those for general good conduct, per- 
severance, and progress will be allotted by the 
works manager, who, naturally, will have largely to 
depend on the reports of the chief foremen. Not 
the least of the advantages of the scheme—advan- 
tages alike to the proprietors and the foremen as 
well as to the lads—will arise through this. The 
foremen will have to keep in touch with the appren- 
tices, and will also have a powerful means of dis- 
tributing awards or punishment, for the lads 
will recognise that their immediate gain and 
future prosperity are largely in the hands of 
those under whom they work. What are known 
as ‘‘high-spirited” youths will be less likely to 
“rag” and ‘‘skylark ” when they remember that 
a permanent record is being made of their folly ; 
whilst the slack or careless workers will be spurred 
to higher effort and greater attention. The record 
will also be useful in enabling the management to 
weed out those apprentices who are, through lazi- 
ness or other causes, hopelessly incompetent, and 
who are the bane of an engineering workshop. 








WESTERN RAILWAY. 





+ See page 328 ante. 
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The knowledge of reward offered should lead to 
more numerous applications on the part of lads of 
parts, and the rejection of wasters will thus be an 
easier matter for the management to carry out. 

We have on former occasions mentioned the name 
of Mr. John Tweedy in connection with this ques- 
tion, and we take this opportunity of calling further 
attention to what has been done in regard to 
the training of young engineers by the North- 
East Coast Institution of Engineers and Ship- 
builders, of which Mr. Tweedy is President. At 
a recent mecting a resolution, moved by him, 
was passed that a committee should be formed 
to consider questions in regard to the training of 
youths occupied in engineering and shipbuilding 
works. The committee consisted of Messrs. John 
Tweedy, Robert Thompson, Henry Withy, W. H. 
Dugdale, G. B. Hunter, D. B. Morison, Henry 
Clark, Frank T. Marshall, and Professor R. L. 
Weighton. It will be seen that some of the lead- 
ing employers of engineering labour of the district 
are associated with the movement, whilst the addi- 
tion of Professor Weighton, who has already done 
so much for the advancement of young engineers, is a 
guarantee that, from the educational point of view, 
the committee will not lack sound advice and lead- 
ing. The discussion which took place on the 
putting of Mr. Tweedy’s resolution was of a most 
promising character, and gives ground to anticipate 
that the North-East Coast will, in this matter, 
maintain its ancient renown as being in the fore- 
front of enlightenment and liberality. 

Mr. Tweedy, in his speech, referred to what had 
been done in the South, and to the papers read by 
Professor Dalby, giving the results of inquiries made 
during a tour of inquiry in America and Germany, 
made at the instigation of Mr. Yarrow. Mr. 
Morison has also been inquiring into this subject 
on the Continent, and other heads of engineer- 
ing works have, we know, been induced to make 
excursions abroad for the same purpose. We 
think it may be said that the majority, at any rate, 
of those who have studied the subject in a serious 
spirit have come to the conclusion that it is impera- 
tive active steps should be taken to train up a 
more instructed class of engineers than our present 
system affords ; that is, if the country is to main- 
tain its position as a great centre of engineering 
activity. The need is more immediate than many 
think. It is only the oldest who can now say ‘‘It 
will last my time.” Changes in engineering prac- 
tice occur with a rapidity unknown in past days. 
The more accurate and quicker decisions formed by 
the surer light of scientific deduction enable the 
educated engineer to act with the boldness of fore- 
knowledge which was lacking in times past, when 
trial and error, with its cumbrous and expensive 
methods, was the general guide. 

These scientific methods are largely in the hands 
of young men. Those of an older generation had 
seldom the meansof acquiring the knowledge needed 
for their application. But to make them effective 
they must be wedded to practice (using both terms in 
their popular acceptation), so that the academical 
training can be perfected, or corrected, by workshop 
methods; for though Nature’s laws may be un- 
erring, our knowledge of them is, at best, im- 
perfect. It is this combination that the schemes 
to which we have here made reference are well cal- 
culated to foster; and it now remains to be seen 
how far engineering employers all over the country 
will follow those who have given so good a lead. 
What applies to the nation at large also applies 
to works individually. Those which give most 
encouragement to the native talent among their 
servants will, in the long run, be best served, and 
therefore most successful. 








RADIO-ACTIVITY. ‘ 

Tre amount of lasting information which we carry 
away from a lecture may be directly or inversely 
proportionate to the immediate impression made 
upon us, or may bear no relation to it. Many a time 
we return home none the wiser, owing to faults of 
our own, or of the lecturer, or of both. While 
witnessing a brilliant display of experiments, we may 
become elated with the feeling that all our former 
difficulties and obscurities are vanishing ; but by 
next morning, when we attempt to let others share 
in the benefit of our newly-acquired wisdom, we 
have to admit that we do not know, after all, what 
those striking experiments really did prove. A long 
discussion, on the other hand, is apt at first to 
confuse us. We listen to different views, and dif- 





ferent speakers do not appear to mean the same 
things by the same terms. Yet after a while our 
ideas begin to settle and to clear. 

Verdicts such as these cou!d be heard after the 
great discussion on ‘‘The Nature of the Emana- 
tions from Radioactive Substances,” at South- 
port, one of the chief events of the British 
Association meeting. Not many, perhaps, left 
fully convinced that the theory which Professor 
Rutherford hurriedly outlined, and Mr. Soddy 
supported, did really explain everything. Some 
certainly remained bewildered by the phenomena 
and the terms by which they were described. Sir 
Oliver Lodge found it possible to clearly distin- 
guish between the emission—i.e., that which is 
sent out—and the emanation—that which remains 
behind. We doubt if all the speakers did. Sir 
Oliver further believed that we had arrived at a 
working hypothesis. Others may prefer to accept 
merely the qualification which he added, that ‘‘ the 
truth lies in that direction.” Matters are looking 
less obscure, however, on the whole. We have 
repeatedly referred to these peculiar radium emana- 
tions, which excite such unusual interest. Not 
much novel experimental evidence has been col- 
lected since we last dwelt upon the question, 
though we have several new researches to comment 
upon. The great field day at Southport is, in fact, 
the chief reason that makes us return to the problem 
on the present occasion. 

The discussion at Southport was a good one in 
many respects, though we must not overlook the 
fact that only a few of the chief workers in the 
field of radio-activity were present. The Con- 
tinental investigators, the original discoverers 
of radium and others, may, or may not, concur 
in the hypotheses or theories of Professor Ruther- 
ford. We shall hardly know before we have 
a full account of the new views. A short time 
ago Mr. Soddy built up a genealogical tree for the 
thorium emanation. It was of this type :—thorium 
»»>— thorium X,»»>—> emanation »— excited ac- 
tivity >—> ?»—>?_ The two queries represented 
unnamed and incompletely investigated bodies. In 
the case of radium, one of these would apparently 
be helium or some other gas. It does not much 
matter which, for the present perhaps, provided 
we know that there isa real change. But it can 
hardly be denied that the assertion of a transmuta- 
tion of one element into another rests on very 
slender evidence. Sir William Huggins, refraining 
from speculation, finds in the emanation spectrum 
of radium some—not all— helium lines, or, on 
assuming an unaccountable shifting of the whole 
spectrum, agreement with the nitrogen spectrum. 
Somebody—we forget who—has said that this dis- 
placement was quite to be expected. Sir William 
Ramsay and Mr. Soddy simply speak of helium. 
The discrepancy was not dwelt upon at the 
meeting. 

In spite of all the derision heaped upon the old 
alchemists, many people are still inclined to believe 
in the possibility of a transmutation, and the 
chief scientific argument against this is the want 
of any experimental verification of the fact. 
Prout’s theory that the elements are all built up 
of one truly elementary substance-—the protyle— 
could not be sustained because we had then appa- 
rently nothing smaller than the hydrogen atom, 
which would not satisfy the theory. During recent 
years we have become accustomed to regard hydro- 
gen atoms as coarse, because we know of much finer 
corpuscles now, and the defenders of the protyle 
theory take courage again. If bodies can be built 
up of one elementary substance, then they can also 
disintegrate again, and this disintegration may 
proceed step by step, just as the , building-up 
process, giving us many intermediate products of 
very different character. Chemists will not acknow- 
ledge any such disintegration, as they deny the 
synthesis of elements, and that is perfectly con- 
sistent. We do not wish them to abandon their 
sceptical attitude. They have enough to question. 
First of all, the whole stock of radium at present 
available is so small that they may well doubt 
whether any investigator is really dealing with 
something that might be called a pure substance. 
We read of radium prepared by different people ; 
we are not informed as to the sathede they 
employ, but we are told that the different 
radiums do not behave in quite the same way. 
Freshly - prepared radium differs from mature 
radium. The chemist is trained to combine 
purity with constancy of properties, and want 
of constancy suggests impurity. On these grounds 





Professor Meldola has objected that radium is an 


endothermic compound of some substance with 
helium; the liberation of helium should liberate 
considerable energy. The controversial argument 
that such a decomposition should be explosive is 
based on the assumption that everything should 
proceed on normal chemical lines, which the advo- 
cates of the new views themselves deny absolutely. 

The further argument that, according to Meldola’s 
hypothesis, many, if not all, elements should be 
compounds, since they appear to be radioactive, is 
decidedly weak. For the radio-activity may be 
borrowed from radium emanations, with which the 
soil and atmosphere seem to be infected ; in Curie’s 
laboratory this infection became a nuisance, and 
Rutherford, Elster and Geitel, and Schuster, all 
grant this possibility. Professor Schuster, together 
with the other scientists, we believe, also concedes 
that radio-activity may be a common property of all 
elements; and if we can conceive one element to 
disintegrate, it is not absurd to suppose that others 
may undergo similar changes. J. C. McLennan 
and E. F. Burton, of Toronto, find, indeed, that 
the metals aluminium, zinc, lead, tin, and copper 
are radio-active, and can in this respect be grouped 
in the same order as in the voltaic series. This is 
rather suggestive ; for the Volta effect remains a 
strongly disputed question. 

Chemists further object that a great part of the 
new speculation is not supported by much more than 
the more or less rapid discharge of an electroscope. 
That is not very plausible evidence, but it is not 
to be disregarded. That discharge is connected 
with the ionisation of the air—in itself a bold heresy 
in the opinion of many chemists. But Armstrong 
and Lowry, ready with an explanation of their own, 
have to admit that they could not obtain any 
evidence of electroscopic discharge in their pheno- 
mena, for which exaggerated fluorescence and iso- 
meric changes in the element might otherwise 
account. 

It is noteworthy that mechanical pressure de- 
stroys the phosphorescence of solids. J. Tafel 
having observed that white zinc oxide turns brown 
under pressure and loses its phosphorescent power, 
P. Lenard and V. Klatt have just confirmed this 
observation again for the sulphides of the alkaline 
earths. While under pressure, these sulphides phos- 
phoresce, whether previously insulated or not, and 
their subsequent phosphorescence is much weaker. 
Most chemists admit that the peculiar thermal 
and energy phenomena of the radium emanations 
cannot be explained on customary lines, and that 
we should approach the subject with an open mind. 
This brings us to the brighter side of the problem. 

That the loss of mass is infinitesimal appears no 
longer to be doubted ; and as regards the energy 
display, mathematicians of the first order, like 
Lord Kelvin and Dr. Larmor, each in his way, 
have declared that there is not much more inex- 
plicable in these phenomena than in any other 
phenomenon which we attempt to trace to its roots. 
Lord Kelvin regards material atoms as consisting 
of one or several electrions, which are stimu- 
lated into oscillations by electro-magnetic waves, 
whose influence may become so strong that 
the electrions are pulled out of their shell or 
hurled from it. His waves come from out- 
side. Lord Kelvin will have pictured to himself 
how it is possible “that these vibrations of his 
atoms, which account for ordinary optical and 
electrical phenomena, can, by an absorption of stray 
waves, become so accentuated as to cause the extra- 
ordinary radioactive and thermal properties of 
radium. Lord Kelvin’s main source of energy 1s, 
as we say, external. Dr. Larmor has another 
model, endowed chiefly with internal energy. It 
appeals probably more to the average mind. His 
atoms are clusters of electrons, themselves pos- 
sessing dimensions and configuration, and not 
merely representing points—strain centres in the 
ether, in other language—in constant orbital 
motion. Let that motion be stopped, then single 
electrons, or groups of electrons, will be released 
and escape with enormous velocities. He accepted 
the simile used by Professor Rutherford, that of a 
heavy body held by a string swinging round and 
suddenly released. The energy is internal, almost 
dormant under ordinary circumstances, until mani- 
fested under special conditions. The atoms would 
be sufficiently complex to account for differences in 
physical and chemical properties. Professor Ruther- 
ford seems chiefly to believe in his a rays, and 
regards the 8 and y rays as more secondary pheno- 
mena. Lord Kelvin, on the other hand, sees more 
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reality in the 8 rays, and regards the a and y as 
more apparent than real manifestations. Dr. Larmor 
seems to consider the 8 rays as single electrons, the 
others as groups of electrons. Which theory we 
prefer, the external or the. internal-energy source, 
is a matter of instinct, in Professor Schuster’s 
words. _We may interpret this to signify that 
mathematical physics find no principal obstacle in 
either theory ; and we may, perhaps, be satisfied 
with that assertion. Even the mysterious fact that 
radium always manages to keep hotter than its sur- 
roundings, although jacketed with liquid hydrogen 
and a silver-walled vacuum vessel, dwindles to a 
strange, though not inexplicable, observation when 
we accept one of these theories. Nevertheless, we 
may be more struck with the mere statement by 
Professor Dewar of his and Sir William Crookes’s 
continued experiments, than with the speculations 
of Professor Rutherford. There are some other 
new experiments which we desire to mention. 
They confirm the assumption that there is no 
appreciable loss of mass from radium, and_ they 
present us with the first attempt to ‘absolutely 
measure the radio-activity. 

W. Wien, of Wiirzburg, the eminent worker in 
the field of what must now be called ordinary light 
and heat radiation, has attempted to determine the 
current intensity of the discharges emitted by 
radium and the self-electrification of radium. In 
opening a glass tube containing radium, Dorn had 
noticed a kind of Leyden jar spark, due to the 
self-electrification of the radium in the tube. Wien 
placed 4 milligrammes of radium in a platinum 
crucible which he suspended by a glass thread 
within a glass tube, into which platinum terminals 
were fused. His idea was that if the negatively 
and the positively charged emissions escaped at 
equal rates, the crucible should remain uncharged ; 
if he intercepted one kind of rays, however, the 
crucible should become charged. The platinum 
was impermeable to both rays; but when an alu- 
minium cover was put on the crucible, the nega- 
tively charged rays could pass through that cover, 
the others not. Hence the crucible should assume 
a positive charge, which Gould be measured by 
tilting the apparatus, so that the crucible came 
in contact with one of the terminals. That 
was so. But the gaseous emanation — first 
observed by Curie and Debierne, by the way— 
discharged the electrometer rapidly again, even in 
the best vacuum obtainable ; this gaseous emission 
continued for weeks. Self-electrifications of 100 
volts and currents of 2.9 10-” ampere were finally 
measured, corresponding to a loss of mass of 4.6 
10-"" gramme per second (for the positively charged 
emission)—quite an inappreciable loss, therefore. 
But the high velocity of the radiations, 2.5 10" and 
1.65 10° centimetres per second (for the negative 
and positive emissions respectively), give energies 
of 8.7 and 60 ergs. 

The self-electrification does not become notice- 
able, of course, unless the radium is well insulated ; 
and proper insulation is very difficult to secure. 
First, on account of the gaseous emanations just 
alluded to, and, secondly, because all substances 
become conductors when exposed to radium ; the 
latter effect is, howevér, very small for solids, 
according to experiments recently published by 
A. Becker. The energy relations are certainly 
amazing. Hydrogen, our best fuel, Mr. Boys said 
in his address, when burned in oxygen, yields only 
one thirty-thousandth part of the output of radium ; 
and ‘‘if only half of what we are told is true, the 
term ‘the mystery of radium’ is inadequate ; the 
miracle of radium is the only expression to be em- 
ployed.” Yet we begin to feel our way out of the 


darkness, and the happy suggestion by Mr. Boys’ 


to peer at the comets through radium spectacles, 
though it vastly widens the scope of the problem, 
also generalises it in the sense of rendering it less 
inconceivable. Professor Schuster’s remark that 
we must keep our mind open to the possibility of 
« collective radio-activity of matter which becomes 
apparent in celestial bodies, helps us on in the 
same direction. 

There remains the question, Are there no 
analogies to the singular position occupied by the 
radioactive bodies? After the discussion, Mr. 
Beilby read a paper on metallic emissions, and 
he threw out the hint that the catalytic processes 
might be of a cognate nature. In the smell of 
metals we certainly have to deal with emissions. 
That those phenomena are not electrical need not 
disturb us. The electrical character of radio- 
activity is too much emphasised, we believe ; 





that we measure electrical manifestations is no 
proof of the phenomena themselves being elec- 
trical. But everybody thinks at once of mag- 
netism. In spite of all the researches, carried on 
for many years, iron with nickel and cobalt on the 
one side, and bismuth on the other, stand prac- 
tically as isolated as before. Yet we know that all 
bodies are to a certain exceedingly feeble extent 
magnetic ; and we might consider this an analo- 
gous case if it were not for the thermal rela- 
tions. In magnetic properties temperature plays 
a vital part; in radioactive phenomena appa- 
rently none at all. It is not unreasonable, how- 
ever, to wait for further verification of this point. 
And we may sum up in the same sense. We are 
moving fast enough. The name of Lenard, quoted 
above, reminds us of the almost forgotten sensation 
caused by the Lenard rays. We have assisted at 
the baptism of various rays since, first introduced 
under the name of X rays. Their investigation 
brings us to the limits of our knowledge, and we 
must be content with slow progress. 








THE SHIPWRECKS OF THE YEAR. 

TuHE record of the wastage of shipping by mis- 
adventure last year, prepared by Lloyd’s Registry, 
shows that 709 vessels, of 559,884 tons, have thus 
been removed from the world’s fleet ; but if there are 
included the vessels which have been broken up 
and condemned owing to lapse of years rather than 
stress of weather, the total becomes 872 vessels, of 
700,690 tons. This latter figure is about 38,000 
tons less than in the previous year—a reduction 
which is due to fewer vessels being broken up from 
old age, since vessels which have met their fate 
through misadventure, or have had to be broken 
up owing to damage, show an increase on the 
total for 1901 of 7000 tons. One fact in the Return 
seems almost incredible ; the ships brought within 
the purview of Lloyd’s make up a total tonnage of 
something like 25,000,000 tons, and yet the cases 
of vessels being broken up, or condemned, only 
make up the total of 140,806 tons, so that the 
natural death-rate seems to be only 5.6 per 1000, 
while in 1901 it was still lower, being only 109,977 
tons. 

Britain still holds by far the strongest position 
among the maritime nations of the world ; she has 
a total of 14,431,072 tons—excelling that of all the 
other fleets put together ; and it is satisfactory to 
note that in twelve years our total has increased by 
almost 4,000,000 tons, whereas that of Germany 
has increased by 1,500,000 tons ; France’s total 
has only gone up 440,000 tons; and America’s 
by 490,000 tons. It is the more gratifying 
therefore to find that the rate of loss in the 
British fleet still keeps exceptionally low, being 
1.01 per cent. of the tonnage owned—the lowest 
of any of the first-class shipping powers. This, 
moreover, is the lowest rate, for about twelve 
years, the rate being usually from 2 to 2.2 per 
cent. Germany, which comes second so far as the 
total tonnage owned is concerned (3,138,568 tons— 
little more than one-fifth of the British total), has a 
percentage of loss of 1.66. America, third on the 
list, with 2,342,913 tons, has a percentage of loss of 
3.05; Norway, with 1,632,757 tons, securing the 
fourth place amongst maritime powers, with the 
highest rate of loss—3.87, largely a consequence of 
the wrecks of sailing ships, their rate of loss under 
this head being 6.24. France is the fifth of the 
maritime powers, her total being 1,519,922 tons, 
while her rate of loss works out at 1.21 per cent. 
Italy is the only other power with a fleet 
exceeding a million tons, and her rate of loss 
is 2.61 per cent. In the case of the other nations 
the rates are :—Holland, 2.10 per cent. ; Russia, 
2.38 per cent. ; Sweden, 2.73 per cent. ; and Spain, 
3.03 per cent. 

The rate in nearly all cases is much higher for 
sailing ships. This is, no doubt, explained not 
only by the age of such craft, but also by the less 
control possible in heavy seas. Although only 
about one-quarter of the total of the world’s fleet 
depends on the wind for propulsion, the propor- 
tion of losses is nearly one-half, the sailing shi 
recorded in the year’s wreck-list numbering 477, 
and totalling 251,702 tons. Of these, 42 per cent. 


were due to wrecks, the next most prolific cause 
of their removal from the list being ‘‘ abandonment 
at sea;” there were 67 vessels placed under this 
category during the year, with a total of 37,191 
tons, equal to 11.7 per cent. of the total. Ships lost 
in collision numbered 39, and measured 17,566 tons ; 


almost the same number and tonnage is attributable 
to foundering ; while vessels missing—that is to say, 
cases of ships which have left on voyages and have 
never again been heard of--number 40, and make 
up in tonnage 22,140 tons. With steamers, we 
find that 40 per cent. of the losses are also due to 
wrecks, the aggregate losses being 308,182 tons, 
while the ships wrecked make up 163,438 tons. 
Collisions is the next most prolific cause of disaster, 
these accounting for 50,259 tons of steamers, equal 
to 13 per cent. of the total, while fire accounts for 
21,090 tons, and abandonment at sea 18,553 tons. 
It is difficult to understand the foundering of 20 
steamers, of 22,535 tons, if they have been well 
found on sailing ; and equally mysterious is the fact 
that 21 steamers, of 24,948 tons, should have gone 
amissing without again having been heard of. The 
vessels which have been broken up or condemned 
as a consequence of stress of weather made up 22 
per cent. of the total. 








A TRANS AUSTRALIAN RAILWAY. 

A SPECIAL engineering Commission, appointed by 
the principal colonies of Australia, have just issued 
their report on the question of completing the chain 
of railways across the Australian continent ; but 
although the scheme may thus be advanced in 
public interest, it seems doubtful if it will be carried 
out in the near future. It must come some day, 
because, as pointed out by Admiral Bedford—who 
is not only an authority on naval strategy, but 
is Governor of Western Australia—it is one of 
the means by which Southern and Western 
Australia can enjoy that assurance of defence 
and that freedom of trade, commerce, and inter- 
course upon which rests the foundation of the 
Federal structure. The colony of Western Aus- 
tralia, as well as of Southern Australia, are natu- 
rally anxious for the advancement of the scheme, 
because the railway would run entirely through 
their States ; and it is gratifying to find that the 
Federal Government regard the project with some 
favour. But withal it is difficult to find assurance 
of financial success within a reasonable period of 
years. 

A glance at the map of Australia will show the 
reader that from Sydney, on the west coast, there 
is railway connection half-way across the continent, 
by a line curving south to Melbourne, in Victoria, 
and thence westward to Adelaide. Thence, the 
South Australian railroads run for the most part 
northward, the furthest point reached being 
Oodnadatta, which is 688 miles almost due north 
of Adelaide ; but from this point there is a great 
belt of country over 1000 miles westward without 
any railway, until the goldfields of Kalgoorlie and 
Coolgardie are reached, and here there is met the 
line which extends to the western seaboard, a 
distance of 385 miles. The ambition of Austra- 
lians is to supply this great hiatus in the railway 
chain across their continent. At one time: there 
was an idea of extending the railway from Oodna- 
datta westward through Central Australia, but the 
proposal of the Commissioners, who have just com- 
pleted their report, is to form a line further south, 
with its starting point at Port Augusta, which is 
only 259} miles north of Adelaide, and is as near 
Westralia as Oodnadatta. Being on the northern 
corner of Spencer’s Gulf, it has also a sea connec- 
tion. The proposed route from Port Augusta is 
vid Tarcoola—a goldfield situated 250 miles from 
Port Augusta, and to the north of Lake Gairdner. 
The distance from Adelaide to Perth by this new 
line would become 1744 miles. A speed of almost 
40 miles seems to be contemplated, which is a high 
rate for a colonial line ; but this would reduce the 
length of journey by four days. 

As to the cost of the proposed line, the Commis- 
sioners very wisely insist on the adoption of the 
4-ft. 8}-in. gauge, because it will admit of a satis- 
factory speed, and because the tendency is 
largely to constitute this the standard gauge 
for all Federal Australian railways. This is a 
difficult question in. Australia, and particularly 
so in the two colonies most intimately associated 
with this trans-continental line. In Southern 
Australia the lines around Port Adelaide are laid on 
a gauge of 5 ft. 3in., while the other lines are of 
3-ft. 6-in. gauge. Between Port Adelaide and Port 
Augusta, which would form part of the new through 
route, there is 139? miles of the broad gauge and 
1194 miles of the narrow gauge ; while at the 
other end of the trans-continental line in Western 





Australia there are 385 miles of narrow-gauge line, 
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But the Government of Western Australia have 
announced their willingness to promote a Bill in Par- 
liament to reconstruct this part of their railway to 
standard gauge, to be completed as soon as the trans- 
continental line has been made. The Railway Com- 
missioners estimate the cost of a line constructed 
for high speed, with a ruling gradient of 1 in 80, 
and with 70-Ib. rails, at 4,559,038. This includes 
33721. per mife for clearing, fencing, rails, sleepers, 
ballasting, rolling-stock, &c., for the main line ; 
and 30001. per mile for a 55-mile branch line to 
Eucla, making in all 3,865,9541. ; for engineering 
salaries, 22,5971.; 74 per cent. for contingencies, 
and one year’s interest at 34 per cent. on the 
capital. The Commissioners consider that one 
year would-be taken up in providing rails, 
sleepers, and plant; and two years in laying 
the road and finishing up; but they state 
that the completion of the line cannot be antici- 
pated within a shorter period than four years. 
Neither in point of time nor of cost. can the Com- 
missioners be. said to have been extravagant, judg- 
ing by the cost of the existing lines in the colonies. 
Thus, in Wéstern Australia the average cost per 
mile open is 64651. ; in South Australia, 75771. ; in 
Queensland, 71841.; in New Zealand, 81301. ; in 
Victoria, 12,3991.; and in New South Wales, 
13,6821. This new line will, of course, be a cross- 
country colonial line, in large part over sandy 
deserts, whéréas in the costs in other colonies there 
are involved: very heavy charges for city and urban 
lines. Theré is, however, a big difference between 
70001. and 80001. and the 33001. allowed for the 
proposed line. 

he Commissioners have also made an estimate 
as to the public traffic on such a trans-continental 
line, and here they admit the difticulties always ex- 
perienced in foreseeing the complex relations which 
determine the trend of traffic. There seems every 
reason to suppose, as the surveying engineers point 
out, that the cost of living in the interior would be 
cheapened, and that new lands would be opened 
up for pastoral settlement and mining development. 
But there is the serious competition of coasting 
steamers to be reckoned with, so far as through 
freight traffic is concerned, so that the future 
traftic must largely depend upon agricultural and 
possible mining operations in the interior. The 
Commissioners: calcudate that at least 25/. per mile 
per annum will be received from the carriage of 
mails, and they also. estimate that the population of 
Western Australia will be doubled in ten years. In 
the past decade the increase in population through- 
out Australia has been not more than 33 per cent. 
In each of the three preceding decades it was only 
about 50 per cent., so that the estimate of increment 
seems optimistic. The assumption is that the gross 
revenue to begin with will be 205,860/., which is 
equal to about 1871. per mile of railway open, while 
the working expenses are assumed at 114,0001., so 
that, accepting 3} o cent. as the borrowing 
rate on the capital cost, it is estimated by 
the Commissioners that there will be an annual 
deficiency, in the earlier stages of the undertaking, 
of 68,1061. per annum. By the doubling of the 
population in ten years the Commissioners assume 
a doubling of gross revenue, and barely a doubling 
of the working expenses. They look forward to an 
expenditure within the ten years of a sum equal 
to 15 per cent. of — so that the loan charges 
would be increased; but notwithstanding this, they 
consider that in ten years there would be a net 
profit, after paying working expenses and interest, 
of 18,0001. per annum. 

The revenue ten years hence is assumed at 3741. 
per mile, while in Southern Australia the average 
earnings per mile open is 712I.; in Queensland, 
where the population is sparse, 493/.; and 
in New Zealand, 8411. In Western Australia, 


which, perhaps, more than any other colony, ap-| - 


proximates to the conditions which will obtain on 
the greater part of the length of the new line, the 
average earnings per mile open are 1122/., and in 
twelve years they have increased from 2401. ; but 
it must be borne in mind thai during the decade 
the ee of gold in the Coolgardie and Kal- 
goorlie involved an enormous rush of miners, and 
there was consequently a great development of 
traflic. 

On the whole question as to the advisability of 
building the line, the Commissioners are, very 
properly, guarded. They state that they find it 
very difficult to express an opinion in view of the 
considerable monetary loss during the earlier years. 
‘** Revenue may prove to be higher than estimated, 





and the deficiency may tend to diminish more 
rapidly than has been anticivated,” and they leave 
it to the Commonwealth Government to decide 
whether the immediate uniary loss will be 
so serious as to outweigh the financial benefits 
accruing from a trans-continental line. It would 
almost seem as if the state of trade in the colony 
might make it difficult for the whole of this work 
to be undertaken ; but in any case, the report of 
the railway experts must increase interest in the 
undertaking, and discussion has always the advan- 
tage of educating public opinion upon such a scheme 
as this, which must be carried into effect when 
financial conditions justify it. 








THE EXPORT TRADE OF JAPAN. 

From reports issued by the Government of 
Japan, and which are just to hand, on the import 
aud export trade of that country (including For- 
mosa), we learn that a very considerable increase 
has taken place during the eight months ending 
August of this year, as compared with the corres- 
ponding eight months of last year. The following 
are the figures :— 


l 
| Eight Months | Eight Months | 
| Increase. 














-— ending August, | ending August, 
|. 1903. | 1902. | 
| £ | £ £ 
Import 23,231,000 18,080,000 5,151,000 
Export | 18,708,0.0 | 16,002,000 2,706,000 
| i ——— 
Total trade ..| 


41,939,000 | 34,082,000 | 7,857,000 





These returns seem to show that the period of 
trade depression in Japan has passed away, and 
that unless something unexpected happens, there 
will be a great increase of trade in the near future. 

In former articles we have given some particulars 
of the foreign trade of Japan, dwelling chiefly on 
the side of the imports, as these were of the 
greatest interest to our readers. But it is desir- 
able also to look at the export side of the trade, for 
that is not by any means confined to raw materials 
of manufacture or to agricultural produce, as was 
the case in the early years of foreign trade with 
Japan. That country, as we have frequently 
pointed out, is developing its industries, and it is 
desirable that our manufacturers should keep them- 
selves informed as to the points in which direct 
competition takes place. Ina recent issue one of the 
Japanese journals, the Tuyo Keizai, which devotes 
special attention to economic and industrial sub- 
jects has an interesting study of the statistics re- 
lating to the export trade in recent years, and it 
shows that the results are such as to entirely falsify 
the evil forebudings expressed in many quarters at 
the time of the adoption of the gold standard in 
1897, as to the probable injurious effect of the new 
monetary system on the export trade of Japan with 
the gold countries of Europe and America. In 1897 
the exports from Japan amounted to 163 million 
yen, but last year thé figures reached 258 million 
yen—an increase of nearly 100 million yen in six 


years. This year the total for the first six months— - 


125 million yen—shows an increase of 15 million yen 
over the amount for the corresponding period of last 





year. The following table shows how steady the 
growth has been :— 
Exports. 
Year First Half. Whole Year. 
yen yen 
1897 75,000,000 163,100,000 
1398 69,000,040 165,000,000 
1399 88,000,000 214,000,000 
1900 95,000,000 | 209,000,000 
1901 115,000,000 252,000,000 
1902 110,000,000 | 258,000,000 
1903 125,000,000 


We have Leen told that during these seven years 
Japan has been passing through a most disastrous 
trade depression ; but these figures do not seem to 
show that. The depression must be relative to the 
expectations which were formed after the war with 
China, as the returns show that the development 
of the export trade of Japan has been really re- 
markable. 

Glancing at the chief exports, and confining our 
attention to those which exceed a million yen in 
value, we find that these are twenty in number, as 
given in the table in the next column. 

The increase has been most noticeable in the case 
of habutve, copper, raw silk, coal, cotton yarns, 
matches, mattings, umbrellas, and porcelain, &c. 























Principal Articles of Export. 
| 
1902. 1897. Increase. 
In In In 
1000 Yen. | 1000 Yen. | 1000 Yen. 
Manufactured Goods. 
Habutae silk as bis 24,685 9,530 15,155 
Kaikisilk .. 3 2,672 186 2,486 
Silk handkerchiefs. . 3,154 3.360 236* 
Silk fabrics .. nb 5,986 2,717 3,269 
Matches 8,169 5,641 2,528 
Mattings .. nes oe 6,772 8,242 3,540 
Porcelain and earthenware a 2,461 1,819 642 
Umbrellas .. eo as ke 1,037 927 4lu 
Half Wrought 
Raw silk +5 a 76,859 55,630 21,229 
Noshi and waste silk 5,713 1,187 4,426 
Cotton yarns of. 19,901 13,490: 6,411 
Straw plaits .. 2,938 3,181 243* 
Tea... .. oe 10,484 7,860 2,624 
Camphor 3,404 1,318 2,086 
Kanten ts ee 1,108 591 517 
Raw Produce. 
Coal .. an ie ce 17,970 11.545 5,725 
Rice .. 35 Se 6,679 6,141 538 
Dried cuttle-fish .. nes ok 1,802 1,413 389 
Copper oe oe é 10,261 5 774 4,487 
Fish oil 1, 618 884 


Cotton yarns are the most important from the 
British manufacturers’ point of view, as the 
Japanese are not only now able to supply them- 
selves with nearly all the cotton yarn which they 
require, but also to export considerable quantities 
to China and Korea. The comparatively large 
trade in Indian yarns, which formerly existed in 
the Far East, is now practically stopped. The 
development of the match manufacture in Japan 
has been really remarkable, and the Japanese have 
nearly a monopoly in the supply of matches in the 
Far East. Cheap umbrellas are now exported from 
Japan in very large quantities. Of the raw pro- 
ducts, coal and copper are the most important from 
an industrial point of view, at least so far as the 
British merchant is concerned, as the other exports 
for the most part are peculiar to Japan or the Kast, 
and do not in any way affect British products. 

An interesting part of the subject is the classifi- 
cation of the exports according to the countries 
absorbing them :— 


























1902. 1897. | Increase. 
In In | In 
1000 Yen | 1000 Yen. 1000 Yen. 
Asia. | 
China .. : sa 46,838 21,325 | 26,513 
Hong Kong .. 25,876 25,390 486 
British India 13,335 5,563 | 7,772 
Korea .. ae 10,554 5,196 | 5,358 
Russian Asia 2,144 1,86L | 283 
Philippines .. 1,731 186 | 1.545 
Dutch Indies 570 Unascertainable. 
French Indies 158 BE 123 
Siam .. ve 56 22 34 
Total .. 101,262 59,578 _ 
Europe. 
France ee 27,2838 | 26,213 | 1,070 
England os ; ‘ 17,346 8 481 8,865 
a eee ae 13 287 2,981 10,306 
Germany. ois rs , 4,737 2,202 2,535 
Austria-Hungary .. 1,143 258 &85 
Russia - 968 177 791 
Switzerland .. ee 755 897 142* 
The Netherlands .. 745 261 484 
Belgium 600 109 491 
Spain . 83 30 53 
Turkey - 41 33 8 
Denmark t f3 x ¥. 20 9 ll 
Norway and Sweden és es 6 2 4 
Total .. 67,014 | 44,653 | a 
America. | 
United States 80,282 52.436 | 27,796 
British America 3,485 2,054 1,431 
Mexico ait om . 101 Unascertainable 
Peru .. A tN oe a 2 7 5 
Total .. -» «| 83,820 | 54,497 | 
Other Countries. | 
SR ce an Se Fd 3,172 1,875 | 1,297 
Hawaii oP 1,833 64 | 1, 
Egypt 449 Unascertainable 
Others 73 1,244 | 506* 
Total .. oe ca ‘i 6,192 3,643 —_ 
Grand total... =... 258,288 | 159,371 _ 


* = decrease. 

These statistics show that during the six years 
above-mentioned the exports to Asia increased by 
41 million yen, to Europe by 25 million yen, and to 
America by 29 million yen. The United States of 
America is by far the largest consumer of Japanese 
exports, arising chiefly from the large trade in tea 
and silk. If we credit Britain with the Indian and 

















SepT. 25, 1903.] 


ENGINEERING. 


429 








Hong Kong trade, her share will be 56 million yen 
in roundnumbers. Naturally, the trade with Asia 
increases more rapidly than with any other quarter 
of the globe. In 1897 Japanese exports to the 
mainland of Asia were 38 per cent. of the total 
exports, those to Europe 27 per cent., and those to 
America 35 percent. In 1902 the percentage stood 
as follows :—Asia, 40 per cent. ; Europe, 26 per 
cent. ; and America, 34 per cent. It is interesting 
to note, not only the increasing amount of Japanese 
exports in their different departments, but also 
their distribution in the markets of the world. 








NOTES. 
Tue WorKMEN’s CoMPENSATION ACT. 
CerTAIN returns have been published by the 
Home Office giving interesting statistics relative to 
the working of the above Act and the Employers’ 
Liability Act during 1902. It appears that, speak- 
ing generally, a comparison of the returns for 1902 
with those for the years 1899 to 1901—the first 
three complete years when the Act was in force— 
does not show. any great change in its operation. 
As compared with 1901, there has been a falling 
off both in the number of cases taken to the 
Courts, and in the number of appeals to the 
Court of Appeal. As in previous years, the 
great majority of claims were settled by agree- 
ment, and only a small percentage were made the 
subject of formal arbitration. In cases of death, 
where the claims are for comparatively large sums, 
we should expect to find that a good many 
cases are disputed. Accurate statistics are given 
of the number of deaths by accident on railways, 
in factories, mines, and quarries ; but even in case, 
of death, not more than 18 per cent. of the cases 
came in any way before the Courts, and this figure 
included a good many cases finally settled out of 
court, and others in which the only question was 
the apportionment of the compensation among the 
claimants. In 1899 the proportion was 15 per cent. ; 
in 1900, 14 per cent.; and in 1901, 18 per cent. 
As to claims for injury, though there are no official 
figures of the number of persons injured which are 
of any value in this connection, the statement may 
be repeated that the unofficial figures available in 
certain industries indicate clearly that the number 
of litigated cases is less than 1 per cent. of the total 
number of cases in which compensation is payable. 
Perhaps the most interesting statistics are those 
relating to the amount paid by the railway com- 
panies after, as compared with that paid by them 
before, the Act came into operation. It appears that 
the amount so paid, including payments to insur- 
ance companies and to funds under schemes certified 
to cover liabilities under the Act, rose from 119,0001. 
in 1899 to 154,0001. in 1901, and declined to 144,0001. 
in 1902. When we remember that railway trafic, 
and the number of men employed on it, have 
been constantly on the increase, an addition 
of 20,0001. does not appear to be very alarming. 
Indeed, the statistics would almost prove that in 
the case of railway companies the provisions of the 
Act are scarcely more beneficial to employés than 
the various schemes under which compensation 
was paid for injuries before the Act came into 
operation. 


Momentary RELIEF OF GREAT PRESSURE. 

Mr. J. Y. Buchanan, F.R.S., has this summer 
communicated to the Royal Society an interest- 
ing observation on the effects of relief of pressure 
which he made in 1873, during the Challenger 
expedition. ‘The reason of the delay is that he had 
not before had any opportunity of verifying his 
observations. On the Challenger the deep-sea 
thermometers with protected bulbs, which were 
a novelty in those days, collapsed at a depth of 
3875 fathoms. Mr. Buchanan at once experimented 
with three glass tubes of different calibres. He 
sealed them up, wrapped them in cloth, and 
enclosed them in the copper cases for the deep-sea 
thermometers which were pierced with holes in the 
top and bottom to allow the water to pass through. 
Only the narrowest tube of 6 millimetres bore the 
test. The copper cases of the other two looked as 
if a hammer had struck them in the middle, and the 
cloth seemed to be filled with snow, the glass having 
been so finely comminuted. It was evident that 
when the glass tube collapsed the full pressure of 
the water came on to the copper case and crumpled 
it, the water not having time to flow in through the 
holes before the action took place. The recent veri- 
fications were made on board the Princess Alice, 


wrapped with muslin and packed with cotton waste, 
placed as far as possible in the middle of the brass 
case or tube, 33 centimetres in length and 4 centi- 
metres in diameter, provided with perforated 
top and bottom caps, and ears near them. When 
brought up from a depth of 3000 metres, the 
tube proved, on the whole, cylindrical as before, 
but near the middle it was pinched into a fold, with 
almost meeting walls and corresponding longitudinal 
fissures. The experiment shows that it was easier, 
at the moment, to pinch the tube than to shove in 
plugs of water at both ends. Mr. Buchanan states 
that we must distinguish between tension and pres- 
sure of the water. If water were incompressible, 
it would have no tension, however high the pres- 
sure. What pinched the tube was not the column 
of water of 3000 or 2000 metres, but the resilience 
of the unlimited supply of water in the neighbour- 
hood of the tube at the high tension due to the 
compression by a pressure of 200 or 300 atmo- 
spheres. This compression acts almost instan- 
taneously, while it takes time to put a mass of 
water in motion. In another experiment, Mr. 
Buchanan put a spherical glass flask, 14 in. in 
diameter, inside an ordinary 5-in. copper ball-float 
for a cistern supply-tap. The float stood immer- 
sing to 3000’ metres, but when it came up from a 
depth of 6000 metres, the glass inside had evidently 
collapsed. The float was not opened, however. Re- 
garding the soldered weld as the equator, the pierced 
pole-caps were intact, but there were creases, 
vertical to the equator, extending a little beyond 
the tropics. The explanation is different in this 
case. The volume of the glass was about 2.7 per 
cent. of the volume of the float. If the glass. suc- 
cumbed at a depth of 5000 metres—i.e., under a 
pressure of 500 atmospheres—the sea water would 
have been compressed by 2.25 per cent. In the 
moment of the collapse of the glass the water in 
the ball would expand by nearly the amount of the 
volume taken up by the glass flask, and for a 
‘moment the ball would be filled with water under 
a tension of atmospheric pressure. Immediately 
afterwards the tension would rise to 500 atmo- 
spheres, because the water would rush in through 
the holes in the caps. The expansion of the mass 
of compressed water in the ball takes off from the 
suddenness of the action, while at the same time 
it reduces by at least one-half the difference of 
pressures outside and inside the ball at the moment 
of collapse, and this is the agent which deforms 
the copper ball. Mr. Buchanan quotes two 
exemplifications of sudden relief of pressure. 
Chemists are in the habit of sealing substances 
which are to act upon one another at high Bd 
sures and temperatures into glass tubes. hen 
the point is broken off afterwards, the sudden relief 
of the high gas-pressure inside may crush the tube ; 
for this reason the opening, which is often risky, is 
made as gradual as possible. Heavy shocks of: earth- 
quakes may similarly be due to relief of subterra- 
nean pressure. A counterpart is formed by the ex- 
plosion of a rifle which has become plugged with 
snow at the muzzle. Light as the plug is, it re- 
quires a definite time for a finite pressure, how- 
ever great, to get it under way. During this time 
the pressure of the powder gases becomes so great 
that the barrel may burst. Time is an important 
element in all physical considerations. 








Cast Iron ror Piston-Rinas: Erratom.—Mr. C. H. 
Wingfield calls our attention to a printer’s error in his 
paper on “‘Cast Iron for Piston-Rings,” to be found on 


page 402 of our last issue, where, in equation (5) 1 should 
Pp 
have been 1, and the same error occurs in line 6 from 


the bottom of the first column on the same page, et seq., 
where, again, p should read p. 





Tue Cunarp ComPANY AND TuRBINES.—The Cunard 
Company have appointed a commission to investigate the 
whole question of the economy of steam-turbines and 
their suitability for the two new high-speed Cunarders 
about to be built. Itis composed of the following gentle- 
men :—Engineer-Admiral Oram, deputy engineer-in-chief 
of the Navy; Mr. J. Bain, superintendent-engineer of the 
Cunard Company; Mr. J. T. Milton, chief engineer- 
surveyor to Lloyd’s Register ; Mr. H. Brock, of the firm 
of Messrs. mny, of Dumbarton; Mr. Andrew Laing, 
of the Wallsend Engineering Works ; Mr. T. Bell, engi- 
neering manager at the Clydebank Works of Messrs. 
John Brown and Co.; and Sir William White, a director 
of the firm of Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited. With the approval of the 
Admiralty, Lieut.-Engineer Wood will act as secretary 


was sealed off at both ends close to the body, and 


ENGINEERING APPRENTICES. © 


In an article in another column we discuss the scheme 
which Messrs. Richardsons, Westgarth, and Co., Limited, 
have devised for the technical training of their appren- 
tices. The full text of the circular they have issued we 
give below. 





ADVANCEMENT OF APPRENTICES. 
_ The following scheme for the advancement of appren- 
tices employed at the Hartlepool Engine Works will be 
adopted from October 1, 1903, for a trial period of three 


years :— 
At the end of September in each year, each apprentice 
will be awarded marks as follows :— 


For each examination in science or in Marks 
practical mathematics, passed during 
the year... a in. sah Sas 20 
For time-keeping, a maximum of 40 
For good conduct, perseverance, and 
progress in the workshops, a maxi- 
mumof... an x ae 40 


An examination in practical mathematics will be held 
at these works in May of each year for apprentices who 
have attended not less than twenty-five lasces in this 
subject at the evening classes during the session, ‘but who 
pews ty passed the science examination in mathematics, 


ks for time-keeping will be deducted at the rate of 
one mark for every three hours lost, but no deduction 
will be made for special !eave, or for sickness if certified 
by a doctor. 

Conduct marks will be awarded by the chief foremen of 
departments, on the following scale :— 


Very good ... 40 marks 
Good me ws « 
Fair ... fog tt 
Moderate ... ee 
Bad ... ss Nil 


An an gevapad obtaining 60 marks will have the sum of 
6d. added to his weekly rate of pay for the ensuing year, 
and for marks in excess of 60 his rate will be propor- 
tionately increased. 

For example:—An apprentice who passed in two 
science subjects at the evening science schools last May 
will be entitled to 40 marks; for very good time-keepin| 
during the past year, 40 marks; and for general pe 
conduct, perseverance, and progress in the workshops dur- 
ing the past year, a maximum of 40 marks; total, 120 
marks. This will entitle him to an increase of 1s. per 
week on his rate of pay from October 1, 1903, for one year, 
But payments under this scheme cease on’ the termination 
of apprenticeship or on dismissal. 

Should an apprentice obtain, say, 30 marks for time- 
keeping, and 40 for good conduct, ‘perseverance,:and pro- 
gress, or a total. of 70 marks, his rate of pay would’ be 
increased 7d. per week, and so on. ? 

No payment under this scheme will be made to appren- 
tices obtaining less than 60 marks ; and apprentices who 
fail to obtain any marks for time-keeping, conduct, 
perseverance, and progress will be subject to dismissal. 

Apprentices commencing their ech p anne f between 
October 1 and March 31 will be entitled to half rates for 
their first year. 

Promotion in the workshops, and admission to the 
drawing-office, will depend on marks obtained. ; 

RICHARDSONS, WESTGARTH, AND Co,, Limirep. 
D. B. Morison, Managing Director. 
Hartlepool Engine Works, September, 1903. 








Persona. —Mr. E. A. Brandon, commercial manager 
of the Lahmeyer Electrical Company, Limited, has re- 
joined the staff of Messrs. Johnson and Phillips, with 
whom he was mag soe associated for about twelve years. 
—Messrs. Ludw. we and Co., Limited, of 3 - 32, 
Farringdon-road, E.C., announce that they have accepted 
the sole agency in the United Kingdom for the D.W.M. 
ball-bearings, which are made by the Deutsche Waffen 
und Munitionsfabriken, Berlin. This firm has had a 
large experience in the making of ball-bearings, and fur- 
nished those used on the Mercedes car which: won the 
Gordon-Bennett Cup last summer.—The new-works of 
Messrs. Bever, Dorling, and Co., Limited, at. Bowling 
are now in operation, and will enable the firm to. under- 
take heavier work than at their Dewsbury branch. The 
foundry is adapted for castings up to 20 tons in weight, 
and, like the machine and fitting-shops, is fitted with 
electric cranes. 





ARMSTRONG, WHITWORTH, AND Co., Limrtep.—The 
accounts of Sir W. G. Armstrong, Whitworth, and Co., 
Limited, for the year ending June 30 show that, after 
deducting depreciation and adding 92,450/. brought for- 
ward, there is a surplus of 578,4707. It is proposed to 
declare a dividend on the ordinary shares of Bs. ber share 
free of income-tax, of which 6d. per share has been already 
paid, leaving 81,5762. to be carried forward. The directors 
mention wit t the death of Mr. G. W. Rendel and 
of Mr. C. W. Mitchell, and also of Mr. H. O. Rendel, 
who had for many years the direction of the engine works. 
They have appointed Mr. Henry N. Gladstone to a seat 
on the board. Although the amount carried forward is 
10,874/. less than a year ago, when a similar dividend was 
declared, the result of the a twelve months’ operations 
is really 29,634/. better, as 186,8667. has been appropriated 
out of the profits for depreciation. A’ year ago the 
directors stated that, as a consequence of a revaluation of 
the company’s assets, they had decided to announce the 
profits without any deduction for depreciation; but 








of the Prince of Monaco. An ordinary pipette 


to the Commission. 





150,000/, was subsequently appropriated for that purpose. 
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THE POST-OFFICE TELEGRAPHS. 


Tue Post-Office telegraph undertaking is always 
growing. It has never been a financial success ; but 
it is, none the less, a great enterprise. In 1887-8 the 
length of line in operation was 30,242 miles. In 1891-2 
the total had grown to 32,749 miles; in 1895-6 to 
37,023 miles ; and in 1899-1900 to 44,656 miles. In 
1900-1 there was a further advance to 45,792 miles ; 
and in 1901-2 to 47,418 miles. In this latter total 
43,023 miles were overhead lines, 1768 miles under- 
ground lines, and 2627 miles submarine lines. The 
last total included the share of this country in sub- 
marine cables connecting the United Kingdom with 
France, Belgium, the Netherlands, and Germany. 
The length of wire stretched in 1887-8, exclusive of 
railway companies’ wires, over which public telegrams 
are transmitted, was 178,886 miles. In 1891-2 the 
total had grown to 200,850 miles ; in 1895-6 to 229,239 
miles ; a in 1899-1900 to 328,337 miles. In 1900-1 
there was a further advance to 345,603 miles, and in 
1901-2 to 418,411 miles. This total of 418,411 miles 
was made up as follows: Overhead wires, 305,366 
miles; underground wires, 104,013 miles; and sub- 
marine wires, 9032 miles. It will be observed that 
there has been a great increase in underground tele- 

raphic communication during the last year or two. 
The number of telegraph offices in the United Kingdom 
in 1887-8 was 6810; in 1891-2, 7976; in 1895-6, 9926 ; 
in 1899-1900, 11,188 ; in 1900-1, 11,512 ; and in 1901-2, 
11,784. These totals comprise not only postal tele- 
graph offices, properly so-called, but also railway 
offices transacting telegraphic business and signalling 
stations. The number of instruments in use in 1887-8 
was 19,930; in 1891-2, 23,384; in 1895-6, 28,358 ; in 
1899-1900, 35,708 ; in 1900-1, 37,952; and in 1901-2, 
42,039. The number of telegrams forwarded in 1887-8 
was 55,182,775. In 1891-2 the total had expanded to 
72,153,919; in 1895-6 to 81,519,342 ; and in 1899-1900 
to 93,515,124. This proved the record number of 
messages despatched in any one year; in 1900-1 the 
number fell to 92,648,337, and in 1901-2 to 93,505,177. 
The number of inland messages despatched in 1887-8 
was 48,958,990, while the number of foreign telegrams 
forwarded was 6,223,785. In 1901-2, 82,805,452 inland 
telegrams were forwarded, and 10,699,725 foreign 
telegrams were despatched. ‘The revenue collected in 
1887-8 was 1,959,406/.; in 1891-2, 2,508,137/.; in 
1895-6, 2,835,749/.; in 1899-1900, 3,389,745/.; in 
1900-1, 3,380,588/. ; and in 1901-2, 3,490,598/. The 
1,959,406/. collected in 1887-8 was made up as follows : 
Inland telegrams, 1,542,837/.; foreign telegrams, 
214,329/. ; and miscellaneous, 202,240/. In 1901-2 the 
corresponding receipts were: Inland _ telegrams, 
2,458,613/. ; foreign telegrams, 423,222/. ; and miscel- 
laneous, 608,763/. The data which we have thus far 
given are both imposing and satisfactory ; but when 
we deal with the current expenditure, the aspect of 
affairs becomes much less encouraging. In 1887-8 
the outgoings stood at 1,928,345/.; in 1891-2, at 
2.507,012/. ; in 1895-6, at 2,772,166. ; in 1899-1900, 
at 3,600,404/. ; in 1900-1, at 3,654,705/. ; and in 1901-2, 
at 4,077,000/. The loss is largely sustained under the 
heading of construction and maintenance. The Post 
Office T elegraph Department is worked with a closed 
capital account, while it is impossible for it to stand 
still, and new lines have to be continually constructed. 
On the other hand, of course, maintenance charges 
come strictly under the head of working expenses. 
In 1887-88 construction and maintenance absorbed 
494,859/. out of 1,928,345/. ; in 1891-2, 605,307/., out 
of 2,507,012/.; in 1895-6, 622,421/., out of 2,772, 166/. ; 
in 1899-1900, 983,012/., out of 3,600,404/. ; in 1900-1, 
952,678/., out of 3,654,705/. ; and in 1901-2, 1,274,731/. 
out of 4,077,000/. It will be observed that the 
Post Office telegraphs were worked at a loss in 
1901-2 of 586,402/. This loss, it should be noted, was 
quite irrespective of the amount which the Treasury 
had to provide to pay interest on the stotk issued to 
the companies originally owning the telegraphs taken 
over in 1870. There is also this further discouraging 
feature in the British Government telegraphs—the loss 
at which they are worked is not gradually disappear- 
ing, but is rather increasing. 








GLASGOW CORPORATION TELEPHONES. 
To THE Eprror OF ENGINEERING. 

Sir,—In your last issue, page 395, Mr. D. M. Steven- 
son, Vice-Convener of Commi'tee on Telephones, of the 
City of Glasgow, writes to controvert your opinion, ex- 
pressed on September 11, that there ought to be a depre- 
ciation account for the Glasgow pee gee Telephone 
system. He points out that the capital cost will be 
written off in thirty years, and he argues that this pro- 
vides adequately for depreciation, as ‘‘the entire cost 
of renewals and maintenance in a state of thorough 
efficiency is borne out of revenue.” If that were likely to 
be the case, all might be well. As a matter of fact, Yast 
year the net revenue, after paying interest, sinking fund, 
and working expenses, was 1649/. There were—or there 
should have been —no expenses for renewals and 
maintenance in the first year of the life of the system, 
which cost over 200,000/. The sole sum available 


for renewal and repairs is at present 1649/7. a year, or 





about ? per cent. Mr. Stevenson, however, argues that 
the system will last, on the average, more than 30 years, 
and — therefore the citizens are actually amassing 
capital. 

t is about twenty years since the telephone was in- 
stalled in this country, and I should be greatly obliged 
if Mr. Stevenson could refer me to any place where 
a bit of the original plant is now in operation. If 
he could show any substantial quantity of telephone 
apparatus that has been working ten years, it would 

reatly surprise me. He points to the lead-cased cables 
aid underground as having the ages of a very ex- 
tended existence, far in excess of thirty years. It is quite 
ible that they will be in good order thirty years 
ence, but I should be much surprised to find that they 
were commercially of any value. During the last five 
years there have been tens of thousands of pounds’ worth 
of machinery sent to the scrap-heap that was mecha- 
nically perfectly efficient, but economically worthless. 
Glasgow’s lead-covered cables are likely to be in that con- 
dition. The sooner the committee starts an ‘ 
tion fund” the better for its constituents. 
Yours, &c., 
ACTUARY. 


‘ antiqua- 








CAST-STEEL CEMENT. 
To THE Epitor oF ENGINEERING. 

Sir,—In spite of J. M. Jackman and Co.’s reply to 
Messrs. Priestman Brothers’ letter which appeared in your 
issue of August 28, every purchaser of castings knows 
that while there is in the market a material such as is 
under discussion, it is liable to be used for filling blow- 
holes or other defects where structural weakness exists, 
and not only for giving a finish to such articles as engine 
beds, and I consider Messrs. Priestman Brothers have 
done a service to the trade by drawing public attention 
to the matter. 


Manchester, September 15, 1903. RalLway. 








MISCELLANEA. 

THE success of a recent exhibition in St. Petersburg, 
held at the instance of the Technical Society there, for 
the purpose of increasing the use of iron in Russia, has 
induced a number of gentlemen to arrange for perambu- 
lating iron exhibitions, which are to visit various parts of 
the empire with a view of enlightening the rural popula- 
tion as to the advantages arising out of an increased use 
of iron. These exhibitions are to begin in the autumn, 
when the harvest is over. 


In some experiments with an electric car at Madison, 
it was found that an emergency stop could be made 
from a speed of 20 miles an hour in 88 ft., which is just 
2} times the length of the car. This was effected by re- 
versing the motors, an appliance being used which pre- 
vents the controller being moved over too rapidly, as, if this 
is done, the wheels are skidded, and the braking is less 
effective. With the same device used in starting, the car 
attained a speed of 20 miles per hour in 16 seconds and of 
18} miles per hour in 12 seconds. 


On Wednesday last the completion of Roker Pier, at 
Sunderland, was officially celebrated. This pier was 
commenced 18 years ago, to the designs of Mr. H. H. 
Wake, M. Inst. C.E. It is on the north side of the River 
Wear, running out into the sea for a distance of 2800 ft. 
For the first 2000 ft. from shore it is 35 ft. wide, and 41 ft. 
for the remainder. It has been constructed of concrete 
blocks faced with granite, the largest size used weighing 
56 tons. These blocks are solidly keyed together, and 
were put in place by a 60-ton goliath crane. The pier 
terminates in a round head, founded in 40 ft. of water, on 
a steel caisson 101 ft. long by 69 ft. wide. A similar pier 
is in progress on the south side of the river, the total 
length in this case being 2844 ft., of which 2299 ft. have 
already been finished. 


The output of Westphalian coal continues to increase, 
the maximum daily despatch of Westphalian coal being 
reached on August 29 with 20,078 double wagons of 10 
tons, which is double what the maximum was some six 
years ago. The despatch of coal from the mines of Upper 
Silesia has, at the same time, been considerable, averagin 
7000 double wagons of 10 tons per day during the mont 
of August. The daily consumption of coal has conse- 
quently been much larger than during the good times 
two or three years ago, and this may be accounted for by 
the fact that most of the extensions of works, and new 
olast - furnaces, which those good times called forth, 
have only recently come into swing, not having been 
fully started on account of the subsequent great depres- 
sion, The present activity is no doubt also greatly owing 
to the large sale of pig iron to America; But the home 
consumption is also increasing, and is now 20 per cent. 
larger than what it was a couple of years ago. 


The first meeting of the Railway Club for the winter 
session was held at the Memorial Hall, Farringdon-street, 
E.C., on Tuesday evening, September 15. A lantern 
lecture was the chief item on the p' mme, the subject 
being ‘‘Special Locomotive Types.” Mr. J. F. Gairns 
was the lecturer, and Mr. J. R. Shelley operated the 
lantern. As Mr. Gairns remarked, many of the engines 
shown were of a novel and unusual design, and were 
rarely seen by the travelling public. Inspection engines 
were first dealt with. Photographs of the London and 
North. Western, Brighton, and the very handsome London 
and South-Western combined engine and saloon were 
exhibited, together with the two single-driver tank loco- 
motives used on the North-Eastern for hauling the inspec- 
tion saloons of the locomotive superintendent and chief 
engineer of the line respectively. Crane locomotives 
were next described, and views of the London and North- 
Western and North London crane-engines were shown. 


Works locomotives followed, several diminutive types 
being illustrated, such as the “‘ Nipper,” employed at the 
Crewe Works, and the Lancashire and Yorkshire engines 
of this kind to be found at Horwich. A few more views 
of small shunting engines, also a powerful North-Eastern 
Railway six-coupled side tank locomotive, with cylinders 
20 in. by 26 in., specially constructed for work on the 
mineral lines in the Tyne district, where gradients of 
1 in 22 exist, and several fine pictures of notable expresses 
in motion, were also shown. 

The opening meeting of the new session of the In- 
stitute of Marine Engineers was recently held at the 
Institute premises, 58, Romford-road, Stratford, E., when 
a paper by Mr. S. H. Terry, on ‘ Auxiliary Pumpin 
Machinery, and Suggested Improvements,” was a | 
In the unavoidable absence of the author, 
the paper was read by Mr. James Adamson, the hon. 
secretary of the Institute. The chair was occupied by 
Mr. W. C. Roberts. Mr. Terry, after referring to a 
discussion in the year 1880, apropos of the founder- 
ing of the steamer American, and of the folly of 
poomg-acge 4 the safety of a vessel of some 2000 odd 
tons to hand pumps, said that at about that period 
it was quite unusual to find any independent steam- 
pumping arrangements beyond ballast tank pumps, 
even in the largest mail steamers. It had seemed to 
him at that time a criminal absurdity that a vessel of 
several thousand tons register, and several thousand horse- 

wer, should be allowed to founder by the admission of a 
ew hundred tons of water per hour, when the provision 
of efficient pumping machinery, requiring no more than 
10 horse-power, would keep her afloat for an indefinite 
period. In several wrecks which took place about twenty 

ears ago—he might mention the Clan Macduff and the 

ristol City—it was usually a stock phrase that the crew 
and passengers worked at the hand-pumps until they 
dropped exhausted. At that period the centrifugal pump 
was but little known on board ship; but at the present 
day it was satisfactory to know that any British vessels 


and discu: 





of over 1000 tons—and many of much smaller size—were 
| almost certain to be fitted with centrifugal pumps. It 
| was, however, a matter of regret that too often the suc- 
| tion and discharge pipes and valves of those pumps were 
| too small in diameter, too lengthy, too complicated, and 
| frequently had far too many abrupt turns, angles, bends, 
and unions for the efficient passing of so weighty a liquid 
as water at high velocities. 

By kind permission of the chief engineer of the London 
County Council (Mr. Maurice Fitzmaurice) the members 
of the Institute of Sanitary Engineers visited the Northern 
Outfall Works, Barking, on Saturday, September 12. 
The Northern outfall is com of three 9-ft. brick 
barrels, known as the high-level, middle-level, and 
low-level. The whole of the drainage of the north side 
of the Thames—nearly two-thirds of the total—finds its 
way into these three main sewers. The high-level starts at 
Highgate, taking the whole discharge from the North 
and North-East districts, running through Hampstead 
Heath, Holloway, Stoke Newington, esa High- 
bury, Hackney, and Kingsland, &c., to Old Ford. 
The middle-level starts at Paddington and _ runs 
through Hammersmith, Oxford-street, Holborn, Clerken- 
well, Old-street, Bethnal Green - road, and joins the 
high level at Old Ford. The low level starts just 
outside Chiswick, running through Fulham, Chelsea, 
along the Embankment, and follows the river to Shad- 
well, then branches off towards Bow Common, through 
Bromley, to Abbey Mills, taking all the low-lying dis- 
tricts and the East End. The high and middle levels come 
direct to Barking by gravitation, but the low levelis pumped 
twice—at Pimlico, which is known as the Western Pump- 
ing Station, and again at Abbey Mills, where it is raised 
40 ft. From Abbey Mills it comes in an unbroken line 
direct to Barking. The sewage is then treated with 
lime and proto-sulphate of iron—5 grains of lime and 14 
of proto-sulphate of iron to one gallon of crude sewage. 
It then flows along and passes into precipitation channels 
(of which there are thirteen, each 40 ft. wide and averag- 
ing 1000 ft. long) over a weir wall, 8 ft. 6 in. high, during 
which time the sludge settles at the bottom. After run- 
ning for a number of hours, say anything from 90 to 200, 
according to weather conditions, the penstocks or valves 
are closed and the sewage is allowed to find its level with 
the weir wall, and the water that is left is drawn off by 
telescopic weirs, which are really open cylinders, worked 
by hydraulic power (these weirs being lowered very 
slowly to avoid stirring up the sludge). The water or 
effluent runs away through these and meets the water 
that has already over the weir walls and 
runs into the River Thames at any state of the 
tide. The average daily flow is 130,000,000 gallons. 
The sludge that remains is passed through screens 
to separate anything contained in it that would be 
likely to choke the pears, among the articles found 
being—brushes, tops, balls, sticks, rags, clothes-pegs, &c. ; 
the amount of screenings is about 90 tons per week. It 
is then pumped into settling beds; there it is allowed to 
stand for 24 hours for the purpose of taking off more 
water (called liquor), which is too black to run into the 
river and too thin to send to sea, the réason for this is 
to lessen the percentage of moisure contained in the 
sludge sent to sea; generally about 9 per cent. The 
water that is drawn off in this way is pumped back into 
the sewers, and is treated with an additional quantity of 
lime and iron—lime 10 grains, proto-sulphate of iron 
3 grains. The sludge that remains is sent to sea in ships 
(there are six steamers, each carrying 1000 tons, and they 
make eleven trips a week each; this is for the two out- 
falls—northern and southern) which go .to the ‘‘ Barrow 
Deeps,” where they discharge while turning round ; 
usually over a distance of about 10 miles. The amount 





of sludge sent to sea last year from the Northern Outfall 
Works averaged: 31,000 tons per week. 
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LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 9th inst., the s.s. Heronspool, built 
by Messrs. Ropner and Son, of Stockton-on-Tees, made 
her official trial trip in the Tees Bay. The steamer has 
been built to the order of the Pool Steam Shipping 
Company, Limited, West Hartlepool (of which company 
Messrs. R. Ropner and Co. are the managers), and is fitted 
with the builder’s’ patent trunk deck. Her deadweight 
carrying capacity will be 5150 tons on Lloyd’s summer 
freeboard. The engines are by Messrs. Blair and Co., 
Limited, on the triple-expansion principle, of about 
1200 indicated horse - power, with two steel boilers 
15 ft. 6 in. by 10 ft. 6 in., the working pressure being 
180 lb. per square inch. The vessel attained a speed of 
11 knots, and proceeded on her voyage to the Black Sea. 





On Saturday, the 12th inst., the fine steel screw mail 
and passenger steamer Ambrose, built by Messrs. Sir 
Raylton Dixon and Co,, Middlesbrough, to the order of 
the Booth Steamship Company, Limited, Liverpool, for 
their Brazil trade, left the Tyne for her official trial trip. 
The principal dimensions of the Ambrose are 388 ft. by 
47 ft. 6 in. by 29 ft. moulded, with accommodation for 
150 first-class passengers, placed amidships on the citadel 
principle, with well-hghted and ventilated state-rooms, in 
steel houses on spar and pron-snade decks. In the after 
*tween decks accommodation is fitted for 200 third-class 
passengers. The propelling machinery, which has been 
supplied by the North-Eastern Marine Engineering Com- 

any, Limited, has been constructed at the Northumber- 
et Engine Works, Wallsend-on-Tyne, and consists of 
a set of their latest type of triple-expansion engines, in- 
dicating 5000 horse-power. he cylinders are 31 in., 
51 in., and 83 in. in diameter respectively by 54 in. stroke, 
steam being supplied by four large Siemen-Martin steel 
boilers, working at a pressure of 180 lb. per square inch, 
fitted with Messrs. J. Howden’s arrangement of forced 
draught, and a large auxiliary boiler. ‘The vessel under- 
went a series of trials on the measured mile off Whitley, 
a mean speed of 154 knots being easily maintained. 





On Saturday, the 19th inst., the large side-tank steamer 
Nunima had a satisfactory trial trip. She has been built 
by Messrs. William Gray and Co., Limited, to the order 
of Messrs. Trechmann Brothers, West Hartlepool. Her 

rincipal dimensions are: — Length over all, 336 ft.; 
Cou, 47 ft.; and depth, 24 ft. 10 in. A cellular double 
bottom extends throughout for water ballast, with a large 
after-peak ballast-tank, whilst the side tanks have capa- 
city for about 600 tons additional water ballast, .giving 
1400 tons in all. These side tanks (McGlashan’s patent) 
extend through the main and after holds and engine-room 
fora length of 182 ft., in way of which the pe 4 has double 
sides, adding greatly to her strength and safety. . They 
are also of great caval when carrying ore, coal, or 
grain cargoes, presenting a smooth surface, which is easily 
cleaned down, thus preventing the lodgment of dirt behind 
stringers, webs, and frames, which gives trouble in ordi- 
nary vessels. The side ballast also improves the behaviour 
and speed of vessels running light, and considerably re- 
duces the ‘‘racing” of the machinery. It is under easy 
control, and saves the cost and delay of shipping rubbis 
ballast, which it is often necessary to take on board to 
insure a safe passage in ordinary vessels. The machinery 
consists of a set of triple-expansion engines, having cy- 
linders 25 in., 40 in., and 65 in, in diameter, with 42 in. 
piston stroke, and two large main boilers adapted to work 
at a pressure of 160 1b. per square inch, this machinery 
being supplied from the Central Marine-Engine Works 
of the builders. : 





Messrs. John Cran and Co. launched from their yard 
at Leith on Wednesday, the 23rd inst., a steel tug, mea- 
suring 92 ft. by 20 ft. by 12-ft. moulded. As she left the 
ways she was named the Brocklebank. Messrs. Cran 
will also supply the machinery, which is of 600 indicated 
horse-power, these tugs being used for shifting the large 
Atlantic and other liners on the Mersey. 





On Wednesday, the 23rd inst., the steel screw collier 
Redwood was launched from the shipbuilding and graving 
dock works of the Blyth Shipbuilding Company, Limited, 
Blyth. The vessel om been built to the order of the 
Tyneside Line, Limited, of which Messrs. J. Ridley, 
Son, and Tully, Newcastle, are the managers. The Red- 
wood measures 230 ft. 9 in. by 33 ft. 6 in. by 17 ft. 2 in. 
moulded depth, and has a raised quarterdeck with bridge 
in front. Triple-expansion engines of good power will 
be supplied by the North-Eastern Marine Engineering 
Company, Limited, of Wallsend. 





The s.s. Ehrenfels, a cargo liner, has just been delivered 
from the Neptune Works, Walker, of Messrs. Swan, 
Hunter, and Wighass Richsedaon, Limited, to the well- 
known steamship company, the Deutsche D. G. ‘‘ Hansa,” 
of Bremen. The Ehrenfels is 300 ft. in length by 504 ft. 
beam, and has four-crank quadruple-expansion engines, 
constructed on the well-known Yarrow, Schlick, and 
Tweedy system. These engines, together with the 
boilers, have also been built by Messrs. Swan, Hunter, 
and Wigham-Richardson, Limited. The trial trip passed 
off without the slightest hitch, the steamer attaining a 
speed of 13 knots. 








Frencn Coat-Mintne.—The production of coal in the 
basin of the Loire in the first half of this year was 
1,847,811 tons, as compared with 1,750,050 tons in the 


TESTING BRITTLENESS OF STEEL. 
Pendulum Apparatus for Testing Steel as regards 
t 


Brittleness.* 
By E. G. Izon. 


THE question of the ability of materials to withstand 
shock, ats of vital importance to engineers, is one 
that is probably not sufficiently considered. 

It is, however, remarkable that the earliest crude tests 
made by purchasers of iron were frequently tests by 
shock. According to M. C. Fremont (Budletin de la Société 
@ Encouragement pour Industrie Nationale, September, 
1901), Swedenborg, in 1734, gives an account of three 
methods of testing for brittleness, all of which were no 
doubt excellent in their way, and from which a deal of 
useful information was obtained. For some considerable 
time, however, owing probably to the greater facilities 
now available, tensile tests in which the elastic limit, the 
ultimate resistance, the —, and the contraction 
of area are obtained, seem to have displaced almost every 
other test, and in many pie specifications for 
steel no other test is prescribed. 

In special cases, however, such as specifications for rails 
and axles, it is usual to include a falling-weight test ; 
where the specimen, p! on supports a certain distance 
apart, has to withstand a given number of blows from a 
tup of given weight falling a given height ; or, in other 


words, to absorb a certain amount of energy before frac- 
ture or without fracture. 

This falling-weight test brings us to the question of 
brittleness at once, as obviously a steel that possesses in- 
ability to withstand shock would be immediately detected 
8 this method, and it is — probable that many cases 
of peculiar breakage would have been avoided had a 
standard brittleness test been specified, as well as a tensile 
test ; in fact, fractures have occurred in steel which are 
inexplicable. by known chemical or standard physical 
tests ; and some experiments, which will shortly be de- 
scribed, show that a ductile steel, as evidenced by the 
usual tensile tests, may be exceedingly brittle. 

This extremely important question was, it is believed, 
first prominently brought forward by M. Fremont in the 
eo od mentioned above, and Dr. Arnold, in a paper read 
fore the Institution of Civil Engineers,+ has pointed out 
that ‘‘ vibratory brittleness” in steel isan element of 
weakness which cannot be detected by a tensile or bend- 
ing test. 
It may be of interest to shortly refer to some impact 
a machines which have been devised :-- 

1, cg, Baty type, in which the tup is suspended 
vertically above the specimen, and allowed to fall freely 
on to it. 

2. —_ weight type, inducing a direct tensile shock. 
3. Pendulum machine, with the tup used as the bob- 
weight ; and these could be further subdivided under 
the various heads :— 

* Paper read before the British Association, Sec- 
tion G, September 16, 1903. q 

+ Institution of Civil Engineers—Engineering Con- 
ference, June, 1903, Section IV. ‘“ The Dangerous 
Crystallisation of Mild Steel and Wrought Iron,” by 





corresponding period of 1902. 


1. Falling Weight Type :— 
(a) Tup falling on specimen, supported at both ends. 
(b) Tup falling on specimen, gripped one end in a 
vice, and successive blows given at increasing 
height, until specimen breaks; the _test-piece 
being notched at various places and of sufficient 
- length to allow it being advanced after each 
blow; or the alternate method can be used of 
causing first blow to fracture, and decreasing 
height of fall until fracture just fails to take place, 
the mean of the two blows before and after frac- 
ture being taken as that from which to calculate 
the energy absorbed. : ae 
(ec) Tup falling on specimen, gripped one end ina vice, 
and causing fracture at first blow ; there being 
suitable arrangements for recording the remanent 
energy in tup after it has produced fracture. 


2. Falling Weiyht Type, inducing a direct tensile 
shock :— 

(d) This system has been used by Bent Russell, and a 

testing machine on the same principle is in use 

at Purdue University. The test-piece is coupled 


to two falling masses, and is fractured by check- 
ing the top weight with stops on the machine, 
the stress induced being directly tensile, but 
acting instantaneously. 








J. O. Arnold. 


3. Pendulum Type :— 








(e) Tup used as bob-weight, and specimen broken by 
varying height of fall in the same manner as ()) 


above. 

(f) Tup used as bob-weight, but specimen fractured 
in one blow, recording arrangements being pro- 
vided as in (c) above. 

Referring to (c) and (f) in above description, it may be 
pointed out that M. Fremont emphasises the importance 
of the specimen being fractured with one blow ; and in a 
certain portion of his paper he says :—‘‘ This metal, tested 
by successive blows, appears very good in both directions ; 
but from the test when broken by a single blow it was 
seen to be brittle. This shows that the results of the 
tests by successive blows often differ little from results 
by static bending.” 

After careful consideration of the merits of these various 
systems, it was decided to adopt the pendulum type of 
machine, in which fracture is caused at one blow, and a 
— was designed with the working arrangements as 

ollow :— 

A weight is suspended pendulum-wise on a stiff rod; 
which swings on a centre designed to be as frictionless as 

ible. tt now, this rod carrying the weight is canted 

rom the vertical a certain number of degrees, and 
allowed to fall freely, the suspended weight describes an 
are, and at the bottom of its swing has a certain amount 
of energy represented by weight of moving mass x ver- 
tical equivalent of the height of fall ; further, if allowed 
to continue its path and expend its energy, it will rise to 
a nearly corresponding height the other side of the ver- 
tical position (the sli rt loss in height of rise being due 
to friction of the moving parts. : 

A test-piece is now fixed so that one free end intercepts 
the moving mass at the bottom of its swing, and is frac- 
tured by it. This will absorb a certain amount of the 
energy possessed by the tup, and the final height of the 
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swing of the pendulum will be lessened an amount which, 
transferred to equivalent foot-pounds, give the resultant 
energy absorbed by the test-piece. 

The actual machine used at Messrs. Willans and Robin- 
son (see Fig. 1 on preceding page) is composed of two 
stiff A-frames bolted together, from the apex of which 
is suspended the rod carrying the tup. 

This rod is capable of adjustment, up and down, through 
a horizontal roller which is carried on two centres, and 
though a more frictionless method might have been u 
(such as ball bearings), the present arrangement has the 
advantage of lending itself to particularly fine adjustment, 
whereby the friction can always be checked on the scale 
and corrected to remain constant by slightly tightening 
or loosening one of the centre screws: this checking can 
and should be very frequently done, as the friction will be 








even though of abnormally stiff steel. 

It can readily be seen that in the use of these very 
small test-pieces lies one of the chief merits of the whole 
system, it being possible to cut < se maige from crop ends 
of shafts, odd scraps from machining, and very often 


appearance ; further, the cost of preparation of the speci- 
men is very small, and the storing and recording of the 


sed | fractured sample for future reference is greatly simplified. 


The results of the tests that have up to the present 
been carried out are very promising, though some time 
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TABLE I. 
Number ae rd ae, Point. Strength. | | a traction 
of MATERIAL a9 “4 | Tons per | Tons per Ratio.) ,, per | of Area, REMARKS. 
- Foot- by Test- | Cent. on 
Specimen. > > Square | Square } | per 
Pounds. Piece. | Inch. | aiach | 2In. Gant 
br q } 
4683 [Stud steel... 23 See ee $2.75 | .. | 280 59.0 
6165 Steel from forging 23 25 | 186 833.36 55 | 33 0 48.0 Cut parallel to axis. 
5167 Ditto os 23 22 | 20.47 | 89.26 -55 | 28.0 42.2 | Ditto 
5193 | Ditto,oiltempered 23 7 | 2047 | 39.26 | .55 | 280 42.2 Ditto 
5192 a = steel - ee 23 } 169 | 87.0 | 6520 71 25.0 54.0 
5192 B | itto . cen 23 16.9 | 87.0 62.0 71 25.0 54.0 
4989 |Steel from forging wa 23 9 14.8 30.8 -48 30.0 38.6 (Cut at right angles to axis. 
5145 Ditto | 3 | 35 | Me | + 28.7 55 | 39.0 590 /|Cut parallel to axis. 
5045 Ditto «| 38 48 | WS>| 27 46 | 320 .. (Cut at right angles to axis. 
6136 |Steel, sample forbolts..| 23 | 6 | .. | S41 | % | 210 | 50.0 | 
se ferme = cB |e | Be oat |B] Be | 
* | - S j ~ } ~ . le -f 
21Q Ditto .. al ae ae ae ae pee ee or 
4617 Stud steel . . S 23 69 | a | 81.0 ot 30.0 67.0 
4824 |Steelfrom small forging) 23 2.8 14.4 25.4 56 | 40.0 63.4 
5194 | Naval brass an ‘es 23 3.7 i Te - 19.0 27.2. | 
5195 Ditto 23 5.5 30.3 " 28.0 55 0 


found at times to vary quitean appreciable amount. The 
operation is perfectly simple, and 1s as follows :— 

Suppose, when calibrating the machine, an initial height 
is fixed on to give a certain number of foot-pounds at im- 
ne ; if the pendulum is now allowed to fall freely, with 
riction as the only retardation, it will rise to a certain 
height the other side, which is marked on the scale as 
zero, and as long as the friction is constant, the final 
height will always be the same ; should the friction of the 
moving parts, however, have increased or decreased even 
by a very small amount, it can easily be detected by rais- 
ing the pendulum to its initial position and allowing it 
to swing freely, when the recording pointer will show a 
positive or negative reading over the zero on the scale; 
the centre screw can then be adjusted so that the friction 
will allow the final height of pendulum to be at zero, and 
therefore the same as at calibration. 

The recording pointer is a light balanced steel arm 
which swings on one of the centre screws, and is moved 
round the scale by a bent steel finger projecting from the 
pendulum rod, where it extends through the roller from 
which it is suspended ; this pointer is carried round with 
the rod as it swings, and is left by it when the motion is 
reversed, thereby recording the maximum height to 
which the tup has risen after fracture of the test-piece has 
occurred ; the scale over which the pointer moves is 
calibrated to read directly in foot-pounds of energy ab- 
sorbed, and this arrangement leads to very Ht and 
accurate working of the machine. 

The specimen is held in a small vice at the base of the 
A-frame, and is arranged sc that lateral adjustment can 
be made to ensure impact taking place exactly at the 
lowest point of the tup in its swing. 

Coming now to the test-piece itself, which is perhaps 
the most important detail in the system, it has been 
found advisable to adopt one standard size for all tests as 
being most likely to give an accurate comparison of the 
brittleness qualities ; and though perhaps a larger test- 

iece could at times be used, there is a chance of it being 

yond the capabilities of the machine should a particu- 
larly stiff steel be included in the tests ; as it is impos- 
sible to forecast the amount of energy which a test-piece 
will absorb, it is as well to be on the safe side in keeping 
within the limits to avoid losing what is perhaps a valu- 
able test. The specimen u is 2in. in length, § in. 
wide, and , in. thick ; the nick is V-shaped, 0.05 in. deep, 
and the radius at the bottom is about 0.01 in.; with a tup 
giving 23 foot-pounds of energy at impact, a specimen of 





must necessarily elapse before sufficient information is 
obtained, which will enable one to take full advantage of 
the results. 

In Table I. are given a few results which are interest- 
ing as tending to show how little bearing the tensile test 
has on the brittleness question. Take; for. instance, speci- 
men 5045 and compare with specimen 4989; they are both 
from'similar forgings, and cut from similar places, and in 
the same direction; they were tested in tension to 
specification, and, as can be seen, there is very little indica- 
tion of any difference in quality ; when, however, they 
were submitted to the brittleness test, quite a new light 
was thrown on them, 4989 breaking off like a piece of cast 
iron, and absorbing only one-fifth of the energy taken 
by 5045. 

Take another case—that of specimen 4683; this was 
from a particular batch of studs that were giving incessant 
trouble by fracturing at the most inopportune moments ; 
a tensile test was made, and a cold-bend test as well, but 
from the results there appeared nothing to find fault with, 
the steel appearing almost perfect ; as soon, however, as 
the brittleness test could be made, specimens were pre- 
pared, which gave results as shown, the material breaking 
off short, quite unlike a good reeled steel should behave. 

These are only a few of the many instances where no 
doubt brittleness has been responsible for failure, and as 
this quality can only be determined by some method 
analogous to the one described, it is hoped a little 
assistance in solving this one of the multitudinous prob- 
lems encountered every day has been given by this short 


paper. 





APPENDIX I, 
References to Articles on Impact. 

‘* Experience with a New Machine for Testing Materials 
by Impact,” by S. Bent Russell. Defines resilience 
and studies its measurement and modern methods of deter- 
mining its value. Gives illustrated description of impact 
machine devised by the writer, and tests made with it, 
giving results and conclusions. 6300 words. Proceedings 
of the American Society of Civil Engineers, December 1, 


1897. 

“Impact Tests of Structural Steel,” by S. Bent 
Russell. Illustrates and describes tests made by a new 
method, under which the specimens were broken by tensile 


stress, giving results. 4500 words. Proceedings of the 








American Society of Civil Engineers, August, 1899, 


these dimensions will be found to fracture at one blow, | 


from the finished product without injuring its strength or | 





“Impact Tensile Tests of Steel.” Extracts from the 

paper of S. Bent Russell, with comments and edi- 
torial. 3300 words. Engineering News, November 16, 
1899. 
“Tmpact,” by W. J. Keep. Showing the influence 
of impact upon the test-bars of various sizes. words. 
Transactions of the American Society of Mechanical 
Engineers, No. 847, December, 1899. 

‘Preliminary Report on the Present State of Know- 
ledge concerning Impact Tests,” by W. Kendrick Hatt 
pat Edgar Marburg. Presented at the Annual Meeting 
of the American Society of the International Association 





for Testing Materials. 7000 words. Association Bulletin 
No. 5, October, 1899. 

See also Proceedings of the Institution of Civil Engi- 
neers, as below :— 

‘*New Method for Testing the Strength of Iron and 
Steel,” by C. Fremont. Vol. cxliii., page 

‘“‘Impact Tests of Material in Tension,” by W. K. 
Hatt and E. Marburg. Vol. cxlii., page 508. 

“‘Tmpact Tests of Steel,” by S. B. Russell. Vol. clx., 


page 361. 








RattwayY DErvVELOPMENT.—The progress of railway 
enterprise in the United Kingdom —e the ten years 
ending with 1902 inclusive is illustrated by the annexed 
table, showing the length of line in operation and the 
capital paid up at the end of each year :— 


Year. Miles. — 

1893 20,646 971,323,353 
1894 20,908 985,387,355 
1895 21,174 1,001, 110,221 
1896 21,277 1,029, 475,335 
1897 1,433 1,089, 765,095 
1898 21,659 1,134, 468, 462 
1899 21,700 1,152,317,501 
1900 21,855 1,176,001,890 
1901 22,078 1,195,564, 478 
1902 22,152 1,216,861,421 


The capital raised at the close of last year accordingly 
represented the heavy average of 54,932/. per mile in 
operation, while at the close of 1893 the corresponding 
atom of did not exceed 47,047/. per mile in operation. The 
growth of the average is, of course, largely explained by 
the great and practically endless outlay of additional 
capital upon lines in operation. This is not the only 
difficulty against which the British railway interest has 
had to contend during the past decade, the ratio of work- 
ing expenses to traffic receipts having also expanded from 
57 per cent. in 1893 to 62 per cent. in 1902. The average 
return obtained upon capital raised declined accordingly 
from 3.59 per cent. per annum in 1893 to3.41 per cent. per 
annum in 1902. It is right, however, to take account of 
the fact that the wth of railway capital during the 
last ten years is les sughedans to some extent by stock 
splitting and stock creations to provide for an equitable 
adjustment of refunding operations. But for these stock 
splittings and stock creations, it isdoubtful whether there 
would have been any reduction, after all, in the average 
return obtained, the growth of traffic and revenue during 
the past ten years having been-very great. In 1893 the 
average receipts from passenger and goods traffic per mile 
of open line were 3722/.; in 1902 the corresponding 
average had risen to 4607/.. The- miscellaneous revenue 





of British railways is also appreciably . increasing, 
having risen from 3,787,806. in 1893 to 7,408,556/. in 1902. 
@ gross revenue acquired from all sources in 1893 was 
80,631,892/.; in 1902 it had grown to 109,469,720. The 
course of revenue during the last half decade has been :— 
\s 
a a Yo N % 
1898 96,252,501 40,291, 958 
1899 101,667,065 41,576,378 
1900 104,801,858 40,058, 338 
1901 106,558,815 39,069,076 
1902 109, 469,720 41,628,502 


The growth of working charges will be seen to have been 
a very alarming feature. But even in this respect there 
as n some improvement. Matters were at their 
worst in 1901, when the working expenses ratio rose to 
63 per cent. Last year it was brought down to 62 per 
| cent. 
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~INDUSTRIAL NOTES. 


Tue present position of trade and the outlook are 
far from encouraging, judged by the monthly report of 
the Labour Department of the Board of Trade. Employ- 
ment has continued to fall off as compared with the pre- 
ceding month, and was much worse than it was a year 
ago. But the decline was most marked in the cotton 
trades, caused by the corner in cotton and its enhanced 
price. The chart line is in such an acute ward 
direction that the proportion of unemployed bids fair 
to reach 7 per cent. ere the middle of December, unless 
there is a turn for the better at an early date. 

In the 226 trade unions specially reported on, there 
was an aggregate of 561,946 members ; of these, 30,751, 
or 5.5 per cent., were reported to be unemployed, 
compared with 4.9 per cent. in the previous month 
and 4.5 per cent. a year ago. The mean proportion of 
unemployed in the same month in the last ten years 
was 4.3 per cent.—increase, 1.2 per cent. 





In the coal-mining industry employment was a little 
better than in the previous month, but not so good as it 
was a year ago. Atcollieries employing 490,451 persons 
the pits worked on an average 4.89 days per week, as 
compared with 4.84 in the* previous month and 4.9 a 
year ago. The average number employed was 2.3 per 
cent. greater than a year ago. 

In ironstone-mining employment continues good. In 
the 134 mines and open works included in the returns, 
some 15,600 workpeople were employed. The average 
time worked was 5.76 days per week, as compared 
with 5.69 days in the month previous, and the same 
time in the same month a year-ago. There has been 
steady employment in this branch for a long time past. 





Employment in the pig-iron industry continues 
fairly good generally, but is not so good as it was a 
year ago. Returns relating to 113 ironmasters show 
that 322 furnaces were in blast, employing about 22,300 
workpeople—the same as in the previous month, but 
six furnaces less than a year ago. 

In the manufacture of iron and steel cmatoyesint has 
improved, but still it is not quite equal to what it was 
a year ago. At the 201 works covered by the returns, 
75,186 workpeople were employed; the total volume of 
employment, taking into account the total employed 
and the number of shifts worked, shows an increase 
of 5.1 per cent. as compared with the previous month, 
but a decrease of 1 per cent. as compared with a year 
ago. The increase is a good sign. 

In the tinplate industry the recent stoppage has to 
be taken into account; but employment was better 
than in the previous month, but not so good as it was a 
year ago. In all, 367 mills were in operation ; in the 
previous month, 342; in the same month a year ago, 
402. The number employed was about 18,300 persons. 





Employment in the engineering trades is still de- 
scribed as moderate, though not quite so good as it was 
amonth ago. The proportion out of work is largely 
affected by the depression in the textile-machine- 
making sections. The union members out of work 
were 4.2 per cent. as compared with 3.9 per cent. in 
the previous month, and 4.5 per cent. a year ago. 

In the shipbuilding trades employment is slack— 
rather worse than a month-ago, and much worse than 
a year ago. The proportion of unemployed members 
was 11.2 per cent.; in the previous month, 10.4 per 
cent.; in the same month a year ago, 7.4 per cent. 
The proportion was doubtless increased by disputes in 
other branches in various places. 

The position of the building trades remains about 
the same as a month ago anda year ago. Employ- 
ment is described as moderate, although this is aieitly 
about the best season of the year for most branches. 
The proportion of carpenters and joiners out of work 
was 2.9 per cent. ; in the previous month, 3.3; and a 
year ago, 2.8 per cent. Plumbers unemployed were 
in larger proportion in each case. 

The furnishing and woodworking trades also remain 
about the same as a month ago and a year ago. The 
proportions of unemployed union members was 4 per 
cent. ; in the month previous, 3.9 per cent. ; and a 
year ago, 3.6 per cent. 





The position of the printing and bookbinding trades 
Continues about the same—quiet generally. These have 
their seasonal variations. In the paper trades employ- 
ment is fair, but has declined. 

In the glass trades employment is generally bad ; in 
the pottery trades it is quiet, short time being worked. 
In the brick and tile trades there has been a decline. 

In the tailoring trades employment is quiet or bad. 
In the hat and cap trades it is quiet, but better than 
it was a month ago. In the t and shoe trades 
employment is quiet generally—not so good as it was a 
nionth ago, In the leather trades it is quiet—worse 
than it was a month ago and than a year ago. 





Employment in the cotton trades is bad—much 
Worse than a year ago. Only 48 per cent. of females 








in spinning-mills and only 30 per cent. in weaving- 
mills were on full time last month. 

In the woollen trades employment has been fairly 
ood ; in the worsted trades it is slack ; in the hosiery 
ranches it is slack; in the jute trade there has been 

improvement ; in the flax trade it is fairly good ; but, 
on the whole, the textile trades are not ina prosperous 
condition. We have no:longer the control of the 
markets to the same extent as we had some years ago. 
Machinery is levelling up in all branches. 





Agricultural labour was much interrupted in the 
month by bad weather, and much time was lost, espe- 
cially by the casual hands, in most of the districts. 

Dock and riverside labour.in London was busier 
than in the-previous month, but not so good as it was 
a year ago. The average number of men employed 
was 13,643—an increase. of nearly 1 per cent., but a 
decrease of 3.6 per cent. as compared with a year ago. 
The average number employed during the last six 
years was 14,798. 





The number of labour disputes in progress, new and 
old, was 18; the number of persons involved, 29,523 ; 
in the month previous, 10,100 were involved ; a year 
ago, 41,759 were affected. _The principal disputes 
were in the tinplate trade in South Wales, and among 
the steel workers in South Wales, Monmouthshire, 
and Gloucestershire. “Seven disputes, affecting 7772 
persons, were settled in favour of the-workpeople ; 
seven, affecting 1400, in favour of employers ; five, 
affecting 1197, were compromised. — 

Changes in the rates of wages were more numerous ; 
they affected 121,000 workpeople. Of. these, 110,100 
suffered. decreases, and only -11,100 obtained increases. 
The net effect of all the changes was a decrease in 
wages of about 13007. per week. In the previous 
month changes affected 59,400 workers, the net result 
being a decrease of 1900/. weekly ; in the same month 
a year ago the number so affected was 112,200, the net 
result being a decrease of 2750/. weekly. The chief 
changes were in the wages of 107,500 Durham miners 
and 2000 ironstone miners in Scotland. The two prin- 
cipal changes were effected by Conciliation Boards and 
one under a sliding-scale. The other changes were 
effected by negotiation between the parties affected or 
their representatives. Only two, affecting 135 persons, 
caused stoppage of work. 





The American Federationist for the current month 
is mainly devoted to a celebration of Labour Day 
in the United States. It is enacted by law in 33 
states, the first enactment being in 1887. It has 
therefore become a national holida , With the assent 
of the people in the various state legislatures. On 
June 28 of this year Labour Day became a national 
holiday by an Act passed by both Houses of Congress, 
signed by the President. It stands now in the same 
position as Christmas Day, the Fourth of July, and 
other national holidays. No wonder, therefore, that 
the celebration took on far and wide throughout the 
states where float the Stars and Stripes of the Republic. 
The Federationist contains a series of articles by the 
most prominent labour leaders and others in sympathy 
with labour. These give their views generally upon 
the situation, and the economic ideals entertained by 
the Federated Unions. The facts given and the views 
expressed are wholly American. There are no refer- 
ences to the labour movement in Britain, or other Con- 
tinental countries. Internationalism is spoken of as 
one of the objects to be sought and obtained, but the 


bed-rock of the entire number is the national aspects | bad 


of labour in the United States. If one were to judge 
by the Federationist, labour elsewhere would seem to 
be ignored ; but this is apparent, rather than real. 
The sending of delegates to the Leicester Congress 
shows that the Americans are alive to the international 
character of the labour movement, but are in no wise 
zealous to push it on, except in due season as circum- 
stances may determine. 





The American Federation of Labour now consists of 
‘© 110 international unions,” so called because they 
belong to the different States, and include Canada. 
It has 145 general organisers, and 1033 district orga- 
nisers, in all 1178, besides the officials and executive 
of the Federation. It is easy to see that a general 
body of active and intelligent workers, such as is 
above enumerated, must exercise a vast influence 
over the whole labour question in the United States. 
It is not socialistic in the sense of what is called 
the 8. D. F. in this country. It does not support 
the labour policy of New land as regards com- 
pulsory arbitration. It stands on the same lines as 
the old trade unions of England, as voluntary asso- 
ciations of’ workmen for protective purposes, for the 
protection and advancement of the interests of the 
great body of the working members. In some respects 
the trade unionists of America go beyond those in 
Britain, as, for example, in the insistance upon the 
trade union label. But this is on all fours with the 
contention of the Sheffield men, who insist upon the 
trade mark as to the place of origin. But American 





workmen have-a-freer policy us regards apprenticeships 
and, the! use of about-eaving sachin 3 In these 
last: Teqpects they are far ahead, and their -action:is 
more clear, sighted,. They are, now making common 
cause;ias regards child:labour,; It appears that child 
labour is much more abundantjthan we had supposed. 
They, can see good reasons -why child life should: be 
occupied with educational work, and ere long’ we may 
expect that child labour in the States will be a thing 
of the past. 





The monthly report of the Boilermakers and Iron- 
Shipbuilders refers. to a great combination in the 
shipbuilding and repairing industry on the Tyne. It 
deplores the fact that 72 per cent. of the branches of 
trade unions hold their meetings in public houses. Of 
the branches of the Amalgamated Society of Engineers 
73 per cent. hold their meetings in public houses, in 
the Railway Servants’ Union 73 per cent., in the Iron- 
founders’ Union 92 per cent., in the Boilermakers’ Union 
83 per.cent. The total number on the funds rose from 
7094 last month to 7334 in the present month’s report. 
Of these, 4637 were unemployed on the books ; last 
report, 4469 ; on sick benefit, 1757 ; last month, 1698 ; 
on superannuation, 930—increase, one only. The cost 
was at the rate of 2555/. 6s. 9d. weekly, besides the 
management expenses. There. was a net increase of 
90 in the membership, after allowing for deaths and 
exclusions for arrears, &c. The voting for investing 
3007. in the New Bethesda Quarries resulted in 16,617 
for, 332 against—majority for, 16,285. The choice of 
a Labour candidate for Newcastle-on-Tyne has fallen 
upon Mr. Conley, of the Boilermakers’ Union ; and a 
brief- account.of his honourable career is given in the 
report. The council of the union has decided not to 

ive evidence before the Royal Commission on Labour 
Disputes and Trade Union Combinations. The recent 
judgment in the House of Lords in a workman’s com- 
pensation case is quoted with approval. The report 
asserts its belief that the decision will have the ap- 
proval of employers as well as workmen, as a just one 
to all concerned. 





Reports from the Wolverhampton district indicate 
a substantial improvement in the iron trades. The 
orders coming to hand are of greater weight than for 
months past, and contracts are said to be under nego- 
tiations which will keep the mills and forges in steady 
operation for weeks to come. Marked bars are in 
steady demand at quoted rates, and makers of common 
bars are able to decline orders below the full quoted 
rates. Tank and boiler-plates and best sheets are in 
good demand, and gas-strip is in better inquiry. 
Black-sheet makers are said to be well booked with 
orders. Steel is in brisk inquiry, as German and other 
firms are unable to fulfil contract deliveries. Returns 
as to the state of employment in the engineering trades 
in the Midland districts show an increase of unem- 
ployed from 2 to 3.9 per cent. ; in the same month 
a year ago the proportion was 4.6 per cent. So 
that, although there was an increase of 1.9 per cent. 
over the previous month, there is an improvement 
of 0.7 per cent. over a year ago. In the Amalgamated 
Society of Engineers, with a total of 417 members 
in the two branches, only five were on donation 
benefit. In the Spnilounties also there were only 
five on that benefit. In the Boilermakers’ Union 
there was not a single member on donation benefit at 
the date of this.month’s report.. In the hardware 
industries the variations are — in degree, but it is 
wholly exceptional for any branch ,to report trade as 
A number report trade as fair or moderate, some 
as quiet or slack, but none as bad. In builders’ iron- 
mongery a fairly good trade has been doing. Reports 
as to chains and cables, vices and anvils, describe trade 
generally as from fair or moderate to quiet. 





In the Birmingham district pig-iron was said to be 
very firm at the 6d. per ton advance (unofficial) last 
week, but the rise has had the effect of checking 
business. Makers of best bars are well supplied with 
orders, and common bars are firmer in price than they 
were.- Galvanisers are doing a fairly good export trade. 
British-made steel is in good request, German makers 
having advanced their prices. The engineering trades 
report trade a8 moderate, but pattern-makers as good. 
The latter indicates prospective revival to some 
extent. All the branches of the Amalgamated Society 
of Engineers report employment as moderate. In the 
seven branches 34.are reported to be unemployed, eight 
of whom are not on full donation benefit. In the Iron- 
founders ten were on donation benefit, four of. whom 
were on the lower rates. In the Boilermakers’ Union 
two were on donation benefit, and three were signing 
the vacant-book. The branch secretary, reports trade 
as slack. On the whole the engineering and allied 
industries may be said to be moderately well em- 
ployed. In the other iron, steel, and metal-using 
industries the variations are greater. Brass-workers 
describe trade as fair; better than a year ago. The 
bedstead, fender, and firebrass makers report trade as 
bad. Machine-rivet makers are quiet ; cut and wire 
nail makers are moderate. Employment in the nut’ 
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and bolt trades ismoderate. The sheet-metal trade is 
quiet ; tube-makers are not so busy. Makers of builders’ 
ironmongery are generally fairly well employed, ‘The 
cycle trade is dull; the motor trade is fair.,..On the 
whole the reports are far from unfavourable) in ;most 
industries, while the signs are rather encouraging. 





In the Lancashire districts there is little change in 
the engineering and allied industries, or in the iron 
and steel trades. While some branches seem to antici- 
pate a slackening off, others appear to be getting 
orders pretty freely. In the electrical sections a fair 
amount of work seems to be coming forward, and 
locomotive builders are still busy. Some makers. of 
machine-tool specialities are also busy; the more 
ordinary classes of tools feel a slackness. There 
has been a slight increase of unemployed in. the 
Manchester, Salford, and Liverpool districts—-to the 
extent of 0.3 per cent. ; in the Oldham, Blackburn, 
and Bolton districts to the extent of 0.3 per cent. 
over the previous month. Pattern-makers report trade 
as fairly good ; ironfounders also report trade as good, 
except at Liverpool. At Manchester most branches of 
engineering report trade as fair; at Stockport, slack ; 
at Crewe, good, moulders being on overtime. In some 
districts the state of employment is more largely 
affected by the slackness in the textile-machine-making 
sections ; but pattern-makers, ironfounders, and boiler- 
makers report trade as moderate. At Bolton, Black- 
burn, fis gw we employment is fairly good, but 
bad at Burnley. On the whole the reports are far 
from discouraging, and the prospects are rather more 
favourable. The proportion of union members out of 
employment is not large ; in one branch of the Amal- 
gamated Engineers trade is reported to be bad, in all 
the others it is moderate. The 
trade as good in both branches. 








COAL AS FUEL AT BARROW-IN-FURNESS.* 


Ironfounders report | 


| loads consist of minerals, iron ore, pig iron, coal, coke, 
&c., all of which are very heavy to haul. 

Before proceeding ‘further, a few particulars of the en- 
gine on which the trials were made will no doubt be of 
interest. . 

The cylinders are placed inside the frames, are 18 in. 
in diameter, and have astroke of 26in. The coupled driv- 
ing wheels are 4 ft. 8 in. in diameter, with a total wheel- 
base of 15 ft. 6 in. The boiler is 4 ft. 4 in. in diameter, 
and the barrel 10 ft. 6 in. in yn a the plates being of mild 
steel, 4 in. thick. Between the tube-plates the length is 
10 ft. 9? in., and thera are 208 steel tubes, 1? in. in ex- 
ternal diameter. The height of the centre line of boiler 
from the rail is 7 ft. 3in. The firebox is of copper, and 
is 6 ft. 9 in. long over casing. The plates are 4 in. thick, 
except the tube-plate, which is # in. thick. Heating 
surface of tubes is 1029 square feet, and firebox 105 square 
feet, making a total of 1134 square feet, with a grate area 
of 20.5 square feet. The working pressure is 150 1b. per 
square inch. 

The weight of the engine in working order is 38 tons 
3 ewt. The engines are fitted with automatic vacuum 
and steam brakes, making them suitable for working 
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at Plumpton for the attachment of the bank engine, 
assistance being necessary in climbing the bank as far as 
Lindal, a distance of 34 miles, the gradient being 1 in 76. 
A second run to Carnforth was also made, leaving Barrow 
at 11.25 a.m., and returning from Carnforth at 1.55 p.m., 
being due to arrive at Barrow at 3.45 p.m. 

The fires were lighted each morning about 3 a m., the 
temperature and quantity of water in the boiler being 
noted ; the time from lighting up to drawing the fires 
being from 13 to 16 hours, and the running time from 5} 
to 6 hours. 

The coal was carefully weighed previous to the trials, 
the tender being cleaned beforehand. The coal was filled 
into tubs or skips of 10 cwt. capacity, and weighed before 
tipping into the bunker, the quantity for the tests being 
from 50 cwt. to 60 ewt., according to t ob nex of the coal 
to be tested. The fires were not cleaned during the day, 
except when absolutely necessary, which only occurred 
when a very inferior coal was being used. 

On the completion of each trial, the coal remaining in 
the bunkers was carefully weighed, and deducted from 
the amount put on previous to the day’s work. The fires 
were oneal down as low as possible with safety before 
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3y W. F. Perricrew, M. Inst. C.E., Barrow-in-Furness. 18"x 26° SIX WHEELS COUPLED GOODS ENGINE, 
Aurnoucu boring for coal has at various times been : 
carried out at Barrow-in-Furness, up to the present time 8 
none has been found, although some are confident that the | = 
same beds which are being worked at Whitehaven run | iS) 
through this district. ; ; | o 
At the present time coal is obtained from Cumberland, | <2 
Lancashire, and Yorkshire (west and south). As the prices | =$ 
at the pit, the cost of carriage, and the quality of the coal | | 
from these districts vary considerably, the author has | ra ; . 
carried out several experiments to find the relative value | e = ‘ 3 
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TABLE I. 
ae ——_—___—_—— gd 
| NAME OF COAL. 
COAL CONSUMPTION. YORKSHIRE. | WELSH. LANCASHIRE CUMBERLAND. Scoren, 
A. a 0. D. E. 
aoe oe F 
"Wate Gey 3. 4. ae uae “ee | 4 1. ae i 4. 5. 
Total coal used, exclusive of lighting up Ib. 4770 | 4984 | 5270 5068 5430 4879 5292 | 5577 | 4672 | 6283 £096 | 6095 | 6023 6014 6548 
” » inclusive of lighting up » | 4994 | 5208 | 5494 5292 | 5654 5103 5576 5801 | 4896 | 6507 5320 | 6319 6247 6238 6772 
Coal burnt per hour, running time ne 886 | 906 958 {| 893 | 1005 887 853 | 1014 812 1064 900 | 1050 1075 1036 1128 
” ” steam on » | 1026 1044 | 1108 | 1028 | 1155 1027 971 1169 934 1233 1033 1195 1250 1179 1283 
= per square foot of grate we ne ‘a .* » | 50.0 50.8 | 54.0 | 50.1 56.3 50.1 47.0 57.0 45.5 60.1 50.4 | 582 60.9 57.5 .2 
” per I.H.P. per hour, steam on re oe = » | 203 2.26 231 | 2.29 | 2.33 2.06 | 2.10 2.54 2.16 2.37 2.26 | 2.50 2.55 | 2.63 | 2.82 
” per ton-mile as ee os » | 0.115 0.132 | 0.111 | 0.122 0.142 | 0.117 | 0.126 0.127 0.118 0.148 | 0.123 0.134 0.133 0.161 | 0.140 
” per train-mile » 42.58 44.5 47.0 45.25 48.48 | 4356 | 47.25 | 49.70 4L71 56.1 45.5 54.4 53.77 53.70 58.46 
” per engine-mile. . es - oe » 39.7 41.5 43.9 | 42.20 | 45.2 | 40.7 | 44.1 | 46.1 9 52.3 42.4 | 50.8 50.1 54.5 
” per pound pull on drawbar per mile »» | 0.0087} 0.00921 0.00973| 0.00975; 0.00979; 0.0091 | 0.00958 | 0.01073! 0.00917 0.01022 0.00945 | 0.01054 | 0.01107. 0.01140 0.01217 
”, ” Ps per hour es »» 0.1823] 0.1877 | 0.1979 | 0.188 | 0.2033 | 0.1871 | 0.172 | 0.219 178 0.194 0.187 0.203 | 0.2214 + =—0.220 =: 0.2350 
Calorific value of 1 Ib. of coal in B.T.U. ot sm so .-| 14,256 | 14,107 | 18,266 | 13,404 | 13,266 | 14,206 | 13,414 | 12,424 | 13,414 | 12,790 12,721 | 12,672 | 13,815 12,523 11,583 
Povuentage 8 RE a ee 54 | 58 7.6 5.4 | rie weg 7.5 | 86 ee ee 8.1 5 7.8 
Mean boiler pressure throughout journey -» Tb, 145.2 | 140.0 | 1424 | 1480 | 1428 | 144.5 | 139.5 | 140.4 | 139.9 / M09 | 125 M25 | 141.2 141.2 | - 139.0 


| 








of coal obtained from the districts before mentioned, also 
from various parts of Scotland wd South Wales. 

The information was required principally for fuel for 
locomotive engines, and it was with one of these the ex- 
periments were carried out. 

The engine selected for the trials was a_six-wheel 
coupled goods engine (Fig. 1, above), built to the designs 
of the author, for dealing with the heavy mineral trains 
on the Furness Railway, the gradients on which are ver 
heavy, particularly between Plumpton and Lindal, which 
is 35 miles long, with a gradient of 1 in 76 on the down 
road, and from Salthouse Junction to Lindal on the up 
rowd, about 54 miles long, with gradients of 1 in 63, and 
in places with 8 and 10-chain curves. The profile of the 
line from Carnforth to Barrow is shown in Fig. 2. The 


* Paper read before the Iron and Steel Institute, Sept- 
ember 


1903, 


excursion traffic. The tenders carry 2500 gallons of water, 
and have a coal capacity of 4 tons. The weight of the 
tender in working order is 28 tons 5 cwt., making a 
total weight of engine and tender in working order of 
66 tons 8 ewt., the total wheel-base of engine and tender 
being 37 ft. 104 in. 

Steel castings have been used where possible in the 
construction of these engines, to dispense with difficult 
forgings ; the driving and tender wheels, motion plate, 
horn blocks, and other parts being made of this material. 

The trials to be described took place whilst the engine 
was performing its regular duty under ordinary condi- 
tions. The first trial took place on June 17, 1901, the train 
selected being a fast goods leaving Barrow Yard for Carn- 
forth, a distance of 28 miles with no intermediate stops, 
the time allowance being 50 minutes ; the return journey 
being from Carnforth to Barrow, departing at 8.45 a.m., 





with a time allowance of 110 minutes, a stop being made 





drawing, and the ashes from the smokebox, ashpan, and 
firebox weighed, and the quantity and type of clinker 
noted ; the highest percentage of the total ash being 9.7 
per cent., representing Lancashire coal No. 2, and the 
lowest 5 per cent., being a sample of Yorkshire No. 1. 
The other percentages are shown in Table I. above. 

The temperature of the smoke-box gases was taken by 
means of a Bailey pyrometer registering up to a max!- 
mum temperature of 1500 deg. Fahr., the readings 
being taken every 10 minutes. ese are clearly shown 
by the curves in Figs. 3, 4, 5, and 6. The maximum tem- 
perature registered during the trials being 625 deg. Fahr., 
and the minimum 400 deg. Fahr. The vacuum in the 
smokebox at the base of chimney was taken by means 
of a U gauge on the side, a pipe leading to the interior, 
readings of which were taken each 5 miles, the maxi- 
mum being 4in. of water, which occurred whilst as- 
cending a gradient of lin 73, the mean vacuum being 
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TABLE II. 
NAME OF COAL. 
YORKSHIRE. WELSH. LANCASHIRE. CUMBERLAND. Scorcut 
WATER CONSUMPTION. 
A. B. C. D. E. 
_ | —_ — —— ——- , ee 
| | 
2 3 4. ae ay 2 L ae ee 2 ee eS 
Total waterevaporated .. .. .. Ib. 47,700 48,000 | 48,400 | 47,000 y 49,200 | 50,500 45,200 46,000 54,000 | 47,000 | 50,000 | 47,000 | 45,000 48,090 
Water evaporated per hour, running time » | 8,866 8,545 8,800 8,290 9,242 8,945 | 8,145 8,218 8,000 9,152 | 8,392 8,260 8,394 | 7,759 | 8,277 
a s steamon .. = ; os » | 10,258 | 10,105 | 10,189 9,533 | 10,638 10,358 | 9,266 9,476 9,200 10,384 | 9,533 | °9,804 9,730 | 8,823 | 9,411 
ss per square foot of heating surface perhour __,, 9.14 9.0 9.08 8.4 9.46 9.25 | 809 8.35 8.11 9.25 | 84 8.65 858 | 7.78 | 829 
~ , per 1.H.P. per hour, gteam on... as as 20.3 21.9 21.2 21.4 21.2 20.8 20.0 20.6 21.3 20.0 | 20.8 20:5 19.9 | 19.7 21.2 
ae os Pa running time i o 17.5 18.5 18.3 18.6 18.4 18.0 17.6 17.8 18.5 17.6 | 18.3 18.0 2° | 1.8 18.6 
” per train mile .. ; “9% a5 - os 425 428 432 419 446 439 450 403 410 482 419 446 419 | 401 428 
” per engine-mile * iy - ee ue o 397 400 403 391 416 410 420 376 388 | 450 391 416 391 =| . 375 400 
oy per pound of coal, including lighting up __,, 9.55 9.29 8.8 8.68 8.84 9.64 8.42 «75 9.39 | 829 8.83 7.91 7.52 7.21 | 7.07 
* * »» _ exclusiveoflightingup ,, | 10.0 9.64 | 9.18 | 9.25 | 9.0 10.08 954 1 9.84 86 9.2 8.2 7.7 7.47 | 7.3 
» ” " from feed temperature ,,| 10.0 | 9.64 9.18 9.25 9.0 10.08 9.54 1 9.84 8.6 92 8.2 7.7 7.47 7.3 
/ vi d und of equivalent from and at : 
ees 4:3 aye stipes ’ “. - ee Ib, 11.3 11.5 10.6 10.7 10.5 11.6 10.7 9.8 10.7 10.1 9.2 10.1 10.7 | 9.9 89 
by means of a reducing lever attached to the crosshead. : 
The instruments were tested before the trials, and springs Fig .i0. 
fitted having a.scale of 80 lb. persquare inch. The maxi- 
mum indicated horse-power given by any one set of dia- 
grams is shown in Fig. 7, and was 820 indicated horse- 
ower, with a mean cut-off of 40 per cent., taken See ‘ = 
uring the trial of Scotch coal No. 3 whilst ascending [fH 12 
a pom. Foe of 1 in 63 at the twenty-fourth mile-post, — .-—Pa = = ; 
the speed being at the rate of 23 miles per hour, ges 
and the number of revolutions 138 per minute, the _—— - LE 
boiler pressure being 148 lb. per square inch. The \ 
minimum indicated horse-power by any one set of dia- MAXIMUM INDICATED HORSE POWER, 820 \ 
grams was 234 indicated horse-power, with a cut-off 
at 16 per cent. on a down gradient of 1 in 714 at the 7 
fourth mile-post, taken during the trial of Cumberland ; Fig.6. \ 
coal No. 1, the speed being 22 miles Ag ang number Sole pow. 
of revolutions 132 per minute, and the boiler pressure| medicated | 
135 Ib. per square inch. The continuous variation of the | Horse-Power ais ital carlos 
boiler pressure and indicated horse-power are shown in 441. 6. | 
Tables T. and IV., also by the plotted curves in Figs. 3, | 2 Under / 
4, 5, and 6, page 435, which represent the trials of the 
Yorkshire coal No. I. in the tables. = J 
The speeds given in Table III., below, were taken by a DIAGRAM TAKEH AT MAXIMUM SPEED, 36% MILES PER HOUR. 7 
Boyer speed indicator and recorder, which was fixed to the j 
platform on the front end of the engine, and coupled by A 
means of a belt to a pulley fixed in the leading axle. The pon 


instrument consists of a rotary pump, oil being used as 
a circulating medium, the pump chambers and cylinders 
being entirely filled. The pump forcing oil into the cy- 
linder producing a pressure dependent upon the speed of 
the train. Each ;'-in. rise of thé piston indicated a speed 
of one mile per hour. Moving round the drum in the 
upper part of the machine at the rate of 4 in. to the mile 
is a ribbon of paper, having horizontal and perpendicular 
lines, each horizontal line from zero representing five 
miles per hour, and each perpendicular line a mile-post 
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DIAGRAM TAKEN AT MAXIMUM PULL ON ORAWEBAR. 


TABLE III. 





NAME OF COAL. 









































Tine, Srues, &. YORKSHIRE, Wetsu. LANCASHIRE. |CUMBERLAND. Soorcn. 
-s A. B. Cc. dD. E. 
a 2. 3. 4. 5, 1 2. 2 & 1° 8 1 2. 3 4. 5. 
Train-miles ee --| 112 112 | 112 112 112 112 112 112 112! 112 112 112 112 112 | 112 
Engine-miles - --] 120 120 120 120 | 120 120 120 | 120] 120; 120; 120{| 120] 120] 120! 120 
Maximum speed, miles per! } } H 
Meee sc kb ws sf SRS | POD) SRS. eS 32 33 34/ 83] 346) 80) 84] 8&1 34] 32, 32 
Mean speed, exclusive of | | | 
stops .. os Be ..| 28.8 23 | 29.3 | 26.9 27.5 26.7 26.4 26.6 | 20.2 | 25.2 | 27.1 | 24.7 | 25.6 | 24.5 | 26.9 
Actual running time min.) 323 330 330 | 341 325 330 371 330 | 345 | 355 340 | 348! 334 348 = 348 
»  time(steam on) - ,, 279 286 | 286 297 281 | 286 827 286 301 | 311, 296 304 | 290 304 | 304 
Time from lighting up to | } 
taking out fire .. hours 14.5 14 | 13.5 14. 14.75|) 14.5 14.5 14.75) 13.5 | 16.5 | 14.75!) 14.0 | 14 | 16.75 14.5 
Time standing between trips | | | | 
min, 285 225 | 260 245 295 | 235 244 270 215 415 | 290 ' 255 | 231 207 | 255 
TABLE IV. 
NAME OF COAL. 
} . 
| YORKSHIRE. WELSH. LANCASHIRE, CUMBERLAND. | Scorcu, 
Loaps, } | | 
A. B C. D. E. 
| ae See 4 5 1 pha rae eae So ee. Se fs ee 
Maximum pull on drawbar| 
Ib.| 10,200) 9,600 10,200 10,200 9,600 | 9000 9900 | 9300 10,200 10,200/10,200 10,200) 9300 | 9300 10,200 
Mean pull on drawbar +> | 4860 | 4830 | 4837 4740 4950 4740 4950 | 4620 4545 5475 | 4809 5160 | 4854 | 4710 4800 
Maximum load . tons) 557 507 | 565 515 512 572 520 | 605 550 568 573 «6590 | 574 | 545 | 572 
Mean load - oa a 361 329 | 424 369 «=—340 371 8375 | 301 352 378 369 486-407 405 332 | 418 
Maximum number of vehicles} 50 54 50 50 49 53 54 54 52 52 51 52 46 49 52 
Mean number of vehicles ..| 45 | 37 | 41.7 47 43.7 42.6 | 481) 41.5 39.5 446] 41.2 45.9 | 43.6 37) 47.2 
Maximum I.H.-P. ..| 764.4) 640 656 753.6 696 | 652.8 676 | 668 750 728] 684 788} 829; 536 684 
Mean L.H.-P. .. - .-| 505!) 460 480 445 500 497 462 | 460 432 618 458 478 | 489 448 | 444 
Maximum number of Wagon! | 
journals in ae ..| 200] 216 200 «200 196 212 216 216 208 208 204 2u8 184 | 196 208 
Mean number of wagon jour-| i 
nals .. os ‘ 2 | 180 | 148 164 188 174 170 192 166; 158 178 | 164 183 174! 148 188 





along the road. By examination of the chart, the exact 
speed at which the frain passed any given point on the 
road, the number and location of stops, the distance, 








speed, and any backward movement can be seen at a 
glance. In the cab of the locomotive, in ‘view of the 


engine-driver, is placed a gauge similar in all respects toa | taken, so as to 











THLE. 
steam-gauge, excepting that it is graduated to the number 
of miles per hour the locomotive 1s running. This is 


connected to the piston of the machine by a wire enclosed 


in a gas-pipe. The speed curve will be clearly under- 
stood ae to Figs. 3, 4, 5, and 6, page 435. The 
maximum 8 recorded was 364 miles per hour, during 


the trial of Yorkshire coal No. 1 on June 27, 1901, on the 
up journey from Barrow to Carnforth (second round), 
whilst passing the twelfth mile-post, on an up grediont 
of 1 in 530. The load hauled, excluding engine an 
tender, was 284 tons, the number of vehicles 45, and 
the number of revolutions 219, the indicated horse- 
power developed being 441. The loads on each = 
were carefully noted. The tare, contents, and tota 
number of each mineral, goods, or cattle wagon were 
get as near as possible the correct 





Sept. 25, 1903.] 


ENGINEERING. 


437 











weight of the train. The maximum load, given in 
Table IV., on any one trip was 605 tons, exclusi.e of en- 
gine and tender, and the minimum load was 261 tons. The 
maximum number of vehicles empty was 54, and loaded 
54. From this information the coal consumption per 
ton-mile was obtained as follows:—The coal consumed 
er train-mile, divided by the average number of tons 
foaled, gives the pounds of coal consumed per ton 
hauled per mile. The -minimum consumption obtained 


through the medium of an hvdraulic cylinder fixed at the 
trailing end of thetender. The pullis recorded by means 
of a gauge, which is situated on the platform inside the 
cab of the engine, the gauge regulating up to a pressure 
of 600 lb., and connected by a pipe leading from the 
cylinder, the pressure being in proportion to the pull. 

Overy effort is used to reduce the friction to a minimum. 
The method of connecting up the drawbar to the hydraulic 
cylinder is clearly shown in Fig. 10, page 436. In this 
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RELATIVE CONSUMPTION OF VARIOUS KINDS OF COAL 
BASED ON AVERAGE PULL ON DRAWBAR 
¢ @ @ © eo 0 RRR” 8 eee ae 
© 2 «© «@ » -» TON MILEACE pe 
(r081.6) » # «© « CALORIMETER TESTS ------------ 
TARLE V. 
NAME OF COAL. 
| 
YORKSHIRE. | WELSH. | LANCASHIRE. |CUMBERLAND Scotcu. 
TEMeRRATURES, VacuuMS, &c. | 
A. B. Cc. D. E. 
2 ee me | 5 1 Li'l -2e A etey de® , oe ee % | ee, 
Temperature of water it | x | 5 | 
boiler at time of hghtiny | 2 
ae .. deg. Fahr| 210 s0 | 210 210 200 210 209 210 209 210 195 200 198 210 | 210 
Maximum vacuum in smoke | | 
ae te es! Sie a ee 3.5 4.0 4.0 3.0 3.5 275 | 4.0 4.0 2.5 3.0 3.0 2.8 | 2.5 
Mean vacuum in smokebox, ,,| 1.75 | 2.0 2.07 | 1.51 | 20s 1.65 | 1.79 | 1.6 1.97 | 2.0 13 1.86 | 1.67 | 15 | 1.51 
Maximum temperature in | | 
smokebox gases, dey. Fahr.) 575 | 550 | 580 | 625 | 625 560 570 | 550] 600) 580; 550; 560 | 550); 630) 550 
Mean temperature in smokr-| | | | 
box gases deg. Fahr.| 499.2; 490 505 | 501 530 | 489.5 509 | 508 | 520) 503 | 486 493; 505 | 501 515 
Maximum pressure through} | | 
firehole cs as iw} 1.1 1.3 -; i2 1.1 1.1 1.0 1.6 1.2 12 12 0.9 | 08 0.9 0.85 | 0.9 
Mean pressure through fire- | | 
hole se 33 -. in.| 0.70 | 0.61 | 0.65 | 0.62 | 0.65 0.96 | 0.75 | 0.75 | 96 0.6 0.8 0.6 0.74 | 0.65 | 0.5 
Maximum pressure through | 
ashpan =" ST Ol 0.15 | 0.10 | 0.15 | 0.10) 0.10 | 0.10 | 0.10 | 0.10 | 0.05 | 0.10 |.0.16 | 0.10 | 0.10 | 0.05 
Mean pressure through ash-| | | 
pan ip in.; 0.1 005 | 0.06 | 0.06 | 0.06 | 0.10 | 0.07 |0.06 0.065) 0.05 | 0.075; 0.07.| 0.08 | 0.07 | 0.05 
ee ere Sy Paella aes | Pee eee 
TABLE VI. 
NAME OF COAL. 
| | | 
: | YORKSHIRE. WELSH. | LANCASHIRE. CUMBERLAND. | ScorTcu. 
RELATIVE CONSUMPTION | | 
oF CoaL. | xs | B. | C. | D. E. 
63 > ; ee pee al ’ sie 
i | ee ee OR Or et ee ea een se | 2 | aa eo 
Based on pull of drawbar .. 1.000 | 1.0:8| 1.118 1120 1.125 | 1.045 | 1.006 1.233 | 1.054 | 1.174 | 1.086 | 1.211 | 1.272 | 1.310 | 1.398 
” «H.-P, a .| L000 | 1.113 | 1.137 1.128 1.147| 1.014 1.083 | 1.251 | 1.064 | 1.167 | 1.713 1.281 | 1.256 | 1.289 | 1.389 
» ton-mileage -. 1.000 | 1.147 | 0.965 | 1.060. 1.234, 1.017 1.095 | 1.104 | 1.006 | 1.286 | 1.069 | 1.163 | 1.156 | 1.400 | 1.217 
calorimeter tests .. 1.000 | 1.015 | 1.074 1.043 1.074 1.003 | 1.064 | 1.147 1.064 | 1.114 | 1.126 | 1.125 | 1.070 | 1.138 | 1.229 
| | 





Relative consumption x by cost of ¢ 


was during the trial af Yorkshire coal No. 3, on July 4, 
the result being a consumption of 0.111 lb. per ton-mile. 
It was found, however, that the results obtained by this 
method were not altogether sati-factory, as no allowance 
could be made for wind, rain, or greasy rails, which would 
Cause an increased consumption ; so that should one sample 
be tried with a dry rail and practically no wind, ‘although 
it may be an inferior coul, the results re on this 
®asis would probably show it to’be a superior coal. Owing 
chiefly to these difficulties, the author designed a means 
of obtaining the pull on the drawbar, which is obtained 





oal per ton D/p = relative value. 


| A is the draw-hook to which the coupling is attached. 

‘Lhe cylinder B, in which the ram works, is securely 

bolted to the underframe of the tender, and the space at 
| the end of the cylinder filled with oil. The pressure is 
| therefore transmitted from the drawbar, t rough the 
| medium of the oil in the cylinder, to the gauge, the pres- 
|sure being proportional to the pull on the drawbar. 
| The ram is fitted with a leather cup on the end. The oil 
| in the cylinder will last many days without recharging, 
| if the ome | leather is good. hen this is necessary 
| it may be filled by taking out a plug in the side 


of the cylinder. ‘The diameter of the ram is made 
exactly equal to an area of 30 square inches, so that 
this figure, multiplied by the pounds per square inch 
registered hy the gauge, gives the actual pull on the 
drawbar. During the trials the records were taken at 
1 mile intervals. The maximum pull to start a train of, 
say, 500 tons from rest being from 12,000 lb. to 18,000 lb., 
and the maximum pull’ registered whilst running was 
10,200 lb. during the trial of Cumberland coal No. 1 on 
July 2, whilst hauling a train of forty-nine vehicles at a 
speed of 22 miles per hour up a gradient of 1in 63. A 
diagram taken at the time gave 730 indicated horse- 
power, as shown in Fig. 9, page 436. 

On reference to Table I., the coal consumption for the 

various kinds of coal are given in pounds per pound pull 
on drawhar per mile, also per hour. The mean consump- 
tion during the trial of Yorkshire coal No, 1 was 0.0087 Ib., 
which was obtained by dividing the consumption per 
train-mile, exclusive of lighting up—for which 2 cwt. is 
deducted—by the average pull recorded throughout the 
trialon the drawbar in pounds per mile. The calorific 
value of samples of each kind of coal was taken from 
bulk with a Thompson’s calorimeter, several tests bei 
made from one sample, the mean being taken in eac 
case. 
The various samples of coal were thoroughly tested, the 
consumption per train mile, per horse-power per hour, 
per ton-mile, and per drawbar-mile being obtained from 
these results. The relative consumption of each kind was 
obtained as follows :—The best result—that is to say, the 
lowest consumption in pounds per pound pull on drawbar— 
was taken as 1.000, as shown in Table V1., and each result 
was recorded in its relative proportion. The highest con- 
sumption. was the Scotch coal No. 5, with a relative con- 
sumption of 1.398, which means that 39.8 per cent. more 
coal would be used in doing the same work as done by 
the Yorkshire coal No. 1. The relative consumption 
based on the indicated horse-power and ton-mileage was 
worked out in the same manner, and serves as a check to 
the results obtained. This is interesting. as compared 
with the results obtained from the drawbar pull. Fig. 11 
shows the curves of relative pera: ry the drawbar 
pull, indicated horse-power, ton-mileage, and _ calorific 
value. These show that the pull on the drawbar com- 
pares favourably with the results obtained from the ind)- 
cated horse-power, whereas the pounds per ton-mile show 
a very irregular-curve, and show the Yorkshire coal No. 3 
to be the best. It istherefore, in the author’s opinion, the 
correct method, in order to obtain the most reliable 
results, to take the pull on the drawbar. It is also very 
important to take into consideration the steaming qualities, 
the percentage of ash and type of clinker, as a steam- 
ing coal which forms a thin clinker over the bars is very 
troublesome in locomotives, and might cause serious 
delays to traffic, owing to shortness of steam. 

It is also necessary that the fire should not requireclean- 
ing during the day, as this would be practically impos- 
sible with long runs. 

The next question is one of cost, which is the most 
important item. Owing, as previously stated, to the 
distance from the coalfields, it does not follow that the 
coal which gives the best results in steaming and lowest 
consumption is the cheapest. The method adopted by the 
author, 5, mtn is seen by referring to the relative con- 
sumption table (Table VI.), from which the relative value 
of any coal which has been tested can be easily obtained. 
For example, suppose the cost of, say, Yorkshire No. 1 
be taken at 14s. per ton delivered, this multiplied by 
1.000 as given in the relative consumption column, would 
equal 14s. Now, if we take, say, Lancashire No. 1 at 11s. 
per ton delivered, this multiplied by 1.096, as given in the 
relative consumption column, the relative cost would be 
12s. 0.67d. per ton. It would therefore be cheaper to use 
this coal, although the consumption per mile would be 
much higher. 1t will therefore be seen the relative cost 
as per consumption can be obtained of any coal which 
has been once tested. The efficiency of the engine and 
boiler are given in Table VII., page 438, representing 
the trials of coal from various parts. Taking the results 
shown in the balance-sheet, Table VITI., page 438, repre- 
senting best Yorkshire No. 1, the evaporation was at 
the rate of 9.55 1b. of water per pound of coal. As the feed- 
water entered the boiler at a temperature of 60 deg. Fahr., 
and the temperature corresponding to the mean steam 
pressure was 363 deg. Fahr., each pound of steam took up 
1164.8 thermal units; so that the —— evaporation 
from and at 212deg. Fahr. was 11.3 lb. of water per pound 
of coal. The equivalent amount of heat utilised per pound 
of coal was 11.126 thermal units, or, say, 78 per cent. of 
the whole calorific value of the fuel, which percentage re- 
presents the actual boiler efficiency. 

The measurement of the feed-water shows the quantity 
used per indicated horse-power was 20.3 lb. per hour. 
The actual heat taken up by the feed-water per minute 
was 198,853 thermal units. The ane efficiency, or the 
ratio of heat turned into work to the total heat received 
by the feed-water, was 10.8 per cent. The combined 
efficiency of the boiler and engine, or the ratio of the 
heat turned into work to the total heat of combustion of 
the fuel, was 78.0 by 10.8, which is equivalent to 8.4 per 
cent. 

In summarising the whole result, it will be seen that the 
sample of Yorkshire No. 1 gave the best results. This 
coal has excellent steaming qualities, is very clean, with 
an open clinker, and low percentage of ash. ? 

The Welsh coal was also good when tried, and equal in 
all respects to the Yorkshire coal above mentioned, and 
would no doubt give even better results if property tired, 
which was not so during the trials, the men having had 
practically no experience with this kind of coal. 

The Cumberland coal was good, particularly one sample, 
but this was not found suitable for locomotive purposes. 





The other sample of Cumberland coal gave fairly good 
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TABLE VII. 




















NAME OF COAL. 
% ae ‘i Sata iT eae Se Ee he UR OT MT ene he 
| 7, r. SCAB . a | 
EFFICIENCIES. YORKSHIRE, WELSH. LANCASHIRE. CUMBERLAND. | Scorcn, 
A. B. C. D. | E. 
! 
1 2 | 3 4. 5. 1. 1. 2, L. ee 2, cit. & 5. 
Efficiency of engine .. .. percent. 108 | 107 | 100 | 103 104 10.5 | 110 107 103 | 114 106 | 107 | 1 | 113 | 104 
ya boiler oi eS és d ” 73.0 75.9 77.1 74.2 77.5 79.0 73.0 72.5 80.1 75.2 80.7 | 71.7 65.7 | 669 | 711 
mS engine and boiler combined mn 84 | 8&1 7.7 7.6 8.0 8.2 8.0 7.7 8.2 oS.) ee 7 49s 7.2 7: | > een 
Heat carried away by products of combustion B.T.U., 2,458; 2,406 2,491 2,468 2,633 2,4C3 2,514 2,451 2,576 2,479 2,383 | 2,432 2,491 | - 2,468; 2,548 
,, expended in evaporating the water eam ige x 11,126 | 10,713 10,240 | 10,101 10,287| 11,227 9,80: 9,015 10,923; 9,647) 10,275| 9,204| 8,748 8,387 . 8,223 
» lost by radiation, imperfect combustion, &. .. ss 663 919 524 849 337 57 1,093 953 ey | | . ue. | eee 2,072 1,675 802 
,, turned into work per minute 24 2. 21,588 | 19,665 20,520) 19,023 £1,875, 21,246 | 19,750 19,665 18,468| 22,144] 19,579) 90,484 20,904 19,152. 18,981 
», taken up by feed-water per minute 9 198,853 195,200 197,050 205,399 201,425 (177,914 183,540 ,361 188,297 170,918 182,289 


184,852 
| 


TABLE VIII.—Batance-Suget 





or TriaL No. 1 Yorksnrre Coan. 





11,126 B.T U. 
505 


Total heat of steam at 145.2 Ib. pressure per sq. in. 1224.8B.T.U' Heat expended in evaporating the water .. 
° cs oe oe ae 60.0 





Feed temperature os Mean I.H.-P. be = S% a 
oe Water evaporated per I.H.-P. per hour ie 20.3 Ib. 
Thermal units taken up per pound of steam... 1164.8 ,, ia me * minute .. 0.338 ,, 
Water actually evaporated per pound of coal, in- 
Pounds of water evaporated per pound of coal .. 9,55 | clusive of lighting up .. e am oe ip Bs 
Therefore 1164.8x9.55=11,126 B.T.U. expended Then the heat taken up by the feed-water per minute 
per pound of coal in evaporating the water. | — 11,126 x 0.338 x 505 _ 198 858 B.T.U 
Assuming the specific heat of air .. oe ie 0.237 9. i iia ia 
and the quantity of air required per Ib. of coal 24 Ib. || Joule’s equivalent Pa a A: 779 
Let T = mean temperature of smoke-box gases 499.2 deg. F. : 83,000 ae * 
and ¢ = mean temperature of air .. ee || The units of heat per horse-power = “’" ~ =42.75, 


772 
| Then the heat turned into work per minute 
= the mean I.H.-P. x 42.75 =505 x 42.75 =21,588 B.T.U. 


carried away by smoke-box gases j 

24 (T - t) 0.237 

24 (499.2 - 67) 0.237 = 2458 B.T.U. 
4 


Then the heat 








Heat units per pound of coal .. .. 14,256 1] pe ntenny 
Loss in emtke box os ee . 2,458 B.T.U. per Ib. of coal ‘a peep eRe ogee 588 
| = 100 x 138 - = 10.8 per cent. 
rai - ee 1,791 ” ” = * . 
pata std | Efficiency of the boiler ; . 
7 11,126 
Then 11,798 _ 10.19 1b. of water that should have been evapo- = 100 x —* = 78.0 per cent. 
1164.8 1 | eng nt 7 . ’ . ; 
rated against 9.55 evaporated. Efficiency of the engine and boiler combined 
Therefore the heat lost by radiation and imperfect combustion | - 78.0 10.8 _ gy per cent, 
= 663 B.T.U. per pound of coal 100 


1} 


Heat Evolved per Pound Heat —— per Pound 
0 


Heat Evolved per Pound 
of Coal. 








Heat Expended per Pound 
ot Coal of Coal. Coal. 
T.U.) B.T.U. er Cent. Per Cent. 
Calorific value of 1 Ib. of |Heat expended in evapo- Calorific value of 1 Ib. of Heat expended in evapo- 
coal used +» 14,256) rating the water 11,126 coal used ‘i : 00.00 rating the water 78.00 
|Heat carried away by Heat carried away by 
| the products of com- the products of com- 
bustion, lost by radia- | bustion lost by radia- 
tion, imperfect com- tion, imperfect com- 
bustion, &c, . - 8,180 bustion, &c. . 22.00 
14,256) 14,256 100.0 100.00 





It was pointed out A. Mallock, F.R.S., of 
thi 





results, but is a dirty coal, and necessitates the frequent | : 

cleaning of fires. London (a member of s Committee), that the flow 
The Lancashire samples were in some cases very good | under a constant pressure of a fluid through a thin film- 

steaming coals, with a moderately low consumption ; but | like orifice such as this might be different in one direc- 

several samples gave very bad results and were quite | tion to what it would be when flowing in a reverse direc- 

unfit for locomotive purposes. | tion, owing to the stream-line formation not being sym- 
The Scotch coals tested were fairly good, but in most | metrical about the constriction. 

cases a very heavy consumption was recorded. They are|_ If such were the case, the true mean pressure would not 

quick-burning coals, and dirty, but with an open clinker | be recorded, but some pressure, either greater or less than 

which did not interfere in any way with the steaming. | the true mean, according to which side of the valve was 

The consumption was from 20 to 40 per cent. higher than | next to the plunger. 

the Yorkshire coal. This, combined with the heavy cost | Experiments were made to determine the minimum 

of carriage, made it quite impossible to adopt them. orifice that might be used, and it was found that equal | 

. | flow from either side did not occur until the valve was 


opened by at least half a turn, this corresponding to the 
THE RESISTANCE OF ROAD VEHICLES | valve being raised from its seat a distance of .023 in. So 
TO TRACTION that there should be no doubt about the orifice being too 
; canoe ae | small, the experiments were conducted with the valve 
Report of the Committee, consisting of Sir J. I. THORNY-| open by a considerable amount, the damping action 
CROFT (Chairman), Professor H. 8. Heve-SHaw (Secre- | being obtained by squeezing the rubber tube which con- 
tary), Mr. T. Aitken, Mr. T. C. AVELING (Treasurer), | nected the gauge to the dynamometer by suitable clips 
Professor T. Hupson ‘BEARE, Mr. Ww. Worsy Brav- | placed on x tube some distance from any change In 
MONT, Mr. J. Brown, Colonel R. E. B. CROMPTON, | cross-section. By this means the stream-line flow was 
Mr. B. J. DirpLrocx, Mr. A. Ma wock, Professor J. | kept perfectly symmetrical about the constriction, and 
PERRY, Sir D. SALomons, Mr. A. R. SENNETT, and | hence the true mean pressure was recorded. 
Mr. E. SuHRAPNELL SmitH. (Drawn up, at the request| Mr, Mallock has suggested the adoption of a length 
of the Committee, by the Secretary, assisted by Mr. J. F. | of resistance tubing (say g4-in. bore) to attain the same 
Git, B.Sc.).* | end, and this will be fitted for subsequent trials. 
I.—Resvuits or TRIALS. MADE WITH ComMITTER’s | Experiments.—The first experiments conducted with 
DYNAMOMETER. | this dynamometer were mentioned in the last report, 
In the last report (ENGINEERING, October 3, 1902) the | and the results were indicated by means of wall dia- 
new dynamometer made for the Committee was described | Tams. The results then obtained have been carefully 
and illustrated, together with an account of the calibra- | Sone Into, and from them curves have been plotted. 
tion of the apparatus. It will have been noti in the| «periments with Iron Tyres.—These experiments were 
drawing of the instru 








178,400 | 194,106 | 184,400 189 





| loads of 392 Ib., 672 1b., and 9521b. respectively, at speeds 
| of from 5 to 14 miles per hour. 

| The results of these trials are plotted in Fig. 1, with 
total tractive effort (inclusive of axle friction,. &c.), as 
ordinates, and velocity as abscissz. 

It will be noticed that for each curve the tractive effort 
increases with the velocity, but these curves and all sub- 
sequently obtained are concave downwards, showing that 
the rate of increase of tractive effort diminishes with the 
velocity. This may be due to the fact that as the wheel 


TRACTIVE-EF FORT VELOCITY CURVES FOR40 IRON TYRE ON SETTS 








(7878) 


Velocity - Miles per Hour. 


travels faster it has less time to fall into the little hollows 

a roadway, merely skimming along the tops of the 

ridges. 

| Well-laid setts under these circumstances, even with 

| wide deep gaps, form a perfectly smooth track at high 
speeds. This is well brought out in Fig. 4, which shows 

| a smaller tractive effort for setts than for macadam. 

On looking into the matter, this is as it should be. 
Consider two perfectly level roads, one made with setts 
and the other with macadam :—the setts present a sur- 
face which is extremely hard, although irregular, but this 
irregularity with well-laid setts: is more -apparent’ than 
real, as the tops of the setts themselves are smooth and 
level and all in the same plane. 

The macadam, on the other hand, although quite level, 
is not nearly so hard as the stone surface, and is, more- 
over, covered with a thin layer of dust or fine gravel, 
which, as is well known, retards the progress of a 
vehicle. 

Experiments with Pneumatic Tyres.—A series of expe- 
riments were made with a pneumatic-tyred wheel 24 in. 
in diameter, 2f-in. tyre. This was a wire-spoked wheel 
of the type used on light voiturettes ; it was mounted on 
the same springs as the lorry wheel mentioned previously, 
but they were reduced in strength by the removal of 
four plates, so that each spring consisted of two plates 
3 ft. 2 in. long, 2} in. wide, and , in. thick. 

This series of experiments was conducted on a level 
stretch of macadam road, the surface of which was in 
fairly good condition, and slightly wet in places; runs were 
made with loads of 315lb, 427 lb., 539 1b., and 651 Ib. 
ee 

ig. 2 shows tractive effort and velocity plotted for 
each of these loads. It will be noticed that the ratio of 











ment that a small screw-down | Conducted on a portion of nig ere Bootle, which is 
valve was fixed in the circuit of tube which transmits | Paved with setts 6 in. by 3 in., having a regular but fairly 
the pressure from the plunger to the recording gauge, | Tough surface, with a 1-in. gap between the joints. 
this valve being for the purpose of throttling the flow of | Regent-road runs along the line of docks, and is in con- 
water, and thus damping the oscillations of the pencil. 


| sequence free from gradients ; it is, however, so crowded 
The principal dimensions of the valve are as follow :— | with vehicles during the daytime that it was found neces- 


sary to conduct this series of experiments during the 


In. : 
2 | night. 
Width of seat... _... od The wheel used was a light lorry wheel, 40 in. in 
Smallest diameter of seat can | diameter, having a 3-in. iron tyre slightly rounded in 
La est ” ” -1693 | section. 
Pitch of screw... 046 The axle was tilted up out of the horizontal at one 


It was found that to produce sufficient damping action | end, so that the wheel—which was slightly coned— could 
it was necessary to have this valve off its seat by an | take up a position exactly similar to the lorry wheels in 


tractive effort to load for these curves is very nearly con- 
stant, and that the tractive effort increases slightly with 
the velocity. Sufficient results have not yet been ob- 
tained to enable this Committee to state definitely the 
law relating to tractive effort and load, but the results of 
the experiments that have been made agree with those 
obtained by such pioneers in this research as General 
Morin, M. Da uit, M. Michelin, and others. Assuming 
for the time that the tractive effort is directly propor- 
tional to the load, .a curve has been plotted between trac- 
tive effort per ton and velocity (Fig. 3) whichis useful for 
comparison with similar curves for wheels of different 
diameters. 





nera, use ; it was mounted on a pair of springs, 3 ft. 2in. 
vet ween the centres of attachment, each spring comprising | 
*Submitted to Section G of the British Association, | six plates 2} in. by ,% in. 
September 11, 1903. T 


amount of not more than .0153 in. 


ree runs were made over this particular route with 


Additional experiments were made on pneumatic tyres, 
under the auspices of the Automobile Club of Great Britain 
and Treland. For these trials it-was found that the car 
used by the Committee was not of sufficient power; a 
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24 horse-power Panhard and Levassor car was therefore 
temporarily used. ; 

It is to be noticed in this later car that the springs sup- 
porting the experimental wheel have been pl above 
the frame, thus enabling the centre of gravity of the trailer 
to be brought very near to the ground. This alteration 
was found necessary owing to a sidelong oscillation taking 
place at high velocities when the frame was in the position 
as first arranged. The altered position proved ag suc- 
cessful, not the slightest oscillation of the trailer being 
noticed even when’ heavily loaded and travelling at 35 
miles per hour, which, it must be admitted, is a fairly 
high — at which to tow a wheel loaded with a weight 
of 900 Ib. 

Some difficulty was at first experienced in getting this 
car to pull steadily at lower speeds, as the governor was 
constantly coming into action owing to the full power not 


TRACTIVE-EFFORT VELOCITY CURVES FOR 24%23° 
PNEUMATIC TYRES ON MACADAN. 


Lbs. 


Tractive Effort. 





6 7 72 


Velocity -Miles per Hour. 


CURVE SHOWING TRACTIVE EFFORT PER TON FOR 
PNEUMATIC TYRE 24*2$0N MACADAM. 


979.8) 





Tractive Efftrb- W.per torv 


oF ee Oe sp 4 6&6 & 


Velocity -Miles per Hoar. 


being required. This was finally overcome by completely 
cutting out two of the cylinders, and thus reducing the 
power of the car by half. 

These experiments were made with two sizes of tyres, 
one 34 in. in diameter by 34 in., and the other 34 in. in 
diameter with a mean diameter of cross-section of 4} in. 

Runs were made at speeds of from 12 to 35 miles per 


: 


TYRES ON. NEW 


TRACTIVE-EFFORT 









Tractive Effort. 


- Miles per Hour. 
CURVES SHOWING TRACTIVE EFFORTS PER TON FOR PNEUMATIC TYRES. 
(wore, TheMacadam or whidh the24 Wheel was run was 
older than that on whidh the 34 Wheads were tried.) 


Tractive Efftrt-Lbper Ton. 


A930) 


Velocity - Miles per Hour. 

hour, over both good macadam, frozen hard, and good 
dry setts. The springs supporting the trailer were 3 ft. 2 in. 
long, each having four plates 2} in. by ,%, in., and the tyres 


were in all cases pumped to a pressure of 601b. per square 





‘ch, the total load on the wheel being 896 lb. The 


results obtained and plotted in Fig. 4 show that the trac- 
tive effort under similar conditions as to road surface and 
speed is less’ for the tyre of smaller cross-section than it 
is for that having the larger section. This may be due 
to the fact that the tread of the larger tyre was much 
thicker than the smaller, rendering it in consequence 
more after the nature of a solid tyre, it being well under- 
stood that a perfect pneumatic tyre should have as little 
inelastic, or comparatively inelastic, material about it as 
asap or the greater tractive effort may have been 

ue to the greater cross-section. Repeated experiments 
alone can definitely settle this question. 

Fig. 5 shows these curves plotted as tractive effort = 
ton. On the same axes the tractive effort per ton has 
been plotted for the previous wheel (pneumatic tyre 34 in. 
by 2? in.), and it is very much greater than that for the 
34-in. wheels. : 

This Committee is not yet in a ition to state the 
exact relation between tractive effort and diameter of 
wheel ; but, taking the results of General Morin, that the 
draught is inversely proportional to the diameter of the 
wheel, a curve has been plotted (Fig. 5) which reduces 
the tractive effort of the 24-in. wheel to that of an equiva- 
lent 34-in. wheel. pe pape the variations that ma: 
have existed in the roads on which the wheels were tried, 
as it was at different times of the year, these results har- 
monise fairly well. 


II.—Suecestions by Mr. J. B. Diptock. 

The following suggestions with regard to trials of wheels 
for heavy traffic were submitted to the Committee by 
Mr. B. J. Diplock (member), at.a meeting held at the 
Society of Arts, London, May 15, 1903. 

Assuming that— : 

1. All wheels are coned or straight in cross-section, 

2. All roads are arched or flat in cross-section. 

3. It seems evident that coned wheels on flat roads, as 


Fig.6. 


-— -=— 
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in Fig. 6, or flat wheels on arched roads, as in Fig. 7, 
cause increased road resistance in proportion as the 
wheels are coned or the roads arched -in relation to each 
other, and that the same result is caused by inequalities 
in the road surface —viz., that wide -tyres‘do not obtain 
an even bearing throughout their entire width, except on 
very soft and yielding ground. 

Starting from the above statements, and as the results 
of long experience and observation, he had come to the 
conclusion that for heavy traffic wheel tyres of more than, 
say, 9 in: in width have, in practice, little or no material 
value as tending to reduce road resistance or damage to 
the road surface, and he suggested that experiments might 
be carried out with a view to testing the accuracy of this 
conclusion. 

Assuming that 9 in. were adopted as a useful maximum 
width of tyre for heavy haulage on average roads, he 
submitted the following theory :— ; 

1,: That: the supporting ‘power of a road is limited by 
the cohesive friction of the road molecules or particles 
against each other. ‘ 

2.-That this supporting. power limit varies very con- 
siderably according to the material used in constructing 
the road and the moisture absorbed in the road. 

He would be. prepared to find that* road resistance up 
to certain limits of weight on each wheel (for each class 
of road) varies approximately in direct proportion to the 
increased weight on each wheel. 

He was of opinion, however, 
per wheel is exceeded so as to overcome the frictional 
cohesion of the road molecules against each other, then 
an entirely new set of conditions arises; and he would: be 
prepared to find that road resistance would, - under such 
conditions, increase-altogether out of proportion to in- 
creased weight on the wheels. 

He urged that the Committee take steps to ascertain— 

1. The maximum useful width of tyre for heavy traffic 
on average roads, - ‘ 

2. The limit of weight: on each wheel (for various classes 
of road) up to which “resistance increases in direct 
— proportion to the increase of weight on each 
whee 


3. The rate of increased 10 :d resistance when that limit 
is moderately exceeded. 


III. — Papers READ AT THE INTERNATIONAL CONGRESS 
ON AUTOMOBILISM, Paris, 1903. ~ 

By permission of the British Association Committee, 

a paper was read at the Congress by Professor Hele-Shaw 

on the work which has been carried out during the past 


ear. 
‘ He gave a description of the British Association dyna- 
mometer, recounting the reasons why it was decided to 
adopt the one-wheel trailer, and ‘then gave a résumé of 
the experiments which have been made. The paper was 
illustrated by photographs and diagrams. 


Abstract of Paper by M. GERARD LAVERGNE, on Tractional 


Resistance :—Tractive. Effort —Springs—Effect of Nature. 


of Tyre—Air Resistance—Power required by Auto- 

mobiles. ‘ 

Tractive Effort.—In his paper, M. Lavergne referred 
to the report of this Committee, read at the Belfast meet- 
ing last year, and gave some particulars of similar ex- 


that if this limit of weight. 





oe made in America. He stated that Professor 
ra'O. Baker, of ‘the Illinois State University, is of 
opinion that the axle friction is independent of —— 
but varies inversely as the square root of the load sup- 
ported. Where the vehicles carried only alight load, the 
coefficient of friction was about 0.02; heavy loads gave an 
average of not more than 0.015; while with exceptionally 
heavy loads this coefficient fell as low as 0.012. These 
values assume efficient lubrication ; with indifferent lubri- 
cation they rose to as much as six times the amount. 

Concerning rolling friction, Professor Baker believes 
that the resistance varies inversely as the square root of 
the diameter of the wheels. 

The values above given for axle friction differ some- 
what from those given = M. Forestier, who gives 0.10 
for an ordinary bearing lubricated with cart grease, 0.01 
with patent axle-box lubricated with oil, 0.005 with 
lubricated ball-bearings, 0.0025 with lubricated Philippe 
bearings (which last-named are ball-bearings having small 
balls between the — ones, thus obviating friction 
amongst the latter and ensuring an equal distribution of 
pressure upon all the balls). 

To thoroughly understand the difference between these . 
sets of figures it would be necessary to know the exact 
conditions of lubrication and the nature of the bearings 
employed by Professor Baker. 

M. Lavergne does not consider that the differences 
shown are very surprising, as we know that the coeffi- 
cient mentioned by M. Forestier has reference to a patent 
journal, the wheel revolving evenly in a plane, without 
lateral jerks, whilst a wheel revolving in less favourable 
conditions—as, for ‘instance, on a rough paved road— 
would give a higher figure. The most important fact 
shown by Professor Baker’s ex — is that the friction 
of the journal varies with the load upon the axle. 

M. Jeantaud made some experiments on road resistance 
with an electric vehicle.: Such an automobile is eminently 
suited for this work, on account of the perfect sensibility 
and absolute accuracy obtainable. He used for these ex- 
er a a car having four equal wheels fitted with 

ichelin tyres 840 by 90 millimetres ; the front axles were 
40 millimetres in diameter, and the back axles were of 
tempered ‘steel on bronze hubs, the diameter being 55 
millimetres. The car, with four persons, weighed 1780 
kilogrammes, or 3925 ib. 

Atas of 15 kilometres per hour, or 9.32 miles per 
hour, this car required a current of 22 amperes at 80: volts 
—that is, 1760 watts. 

If 15 _ cent. is deducted as the friction of the motor 
itself, the energy of propulsion is 1496 watts, or 149.6 
kilogrammetres per second. . 

Working this out in English units, we have a total trac- 
tive effort of 81 lb., or 46 Hg ton. 

M. Jeantaud has calculated with Morin’s formule and 
coefficients. 

1. The rolling friction, by the formula, 


pe 
F, =fy 


in which f is a co-efficient expressed in kilogrammes, vary- 
ing with the nature of the road and the width of the tyre, 
the value of f for a smooth dry road being 0.010; F, is 
the rolling friction; P is the total load on the vehicle in 
tons; and D is the diameter of the wheel. 

2. The axle friction by the formula, 


Re 
Fa=8 5p 


in which s is a coefficient expressed in kilogrammes (vary- 
ing with the mode of lubrication and the nature of the 
rubbing surfaces) and being taken as equal to 0.015. 

d is the diameter of the axle, and p the weight of the 
car without the wheels. 

Adding these two resistances and multiplying the total 
effort by 4.16, the velocity in metres per second corre- 
sponding to 15 kilometres per hour, the work done per 
second is 182.274 kilogrammetres, or 1320 foot-pounds, 

This figure would be that given for an iron-tyred 
vehicle, the only kind employed at the time of M. Morin. 
According to M. Michelin, the advantage obtained by 
using pneumatic tyres over iron tyres on a road similar 
to the above would be at least 15 per cent. Taking 15 per 
cent. off the figure obtained, the work expended on trac- 
tion is redia to 154.933 kilogrammetres, or 1120 foot- 
pounds per second. This value is very near to that 
actually obtained—viz., 1496 kilogrammetres per second 
(1084 foot-pounds per second), and this proves the correct- 
ness of the values given for the coefficients f and s. 

In January, 1903, M. Jeantaud, with' the same electric 
automobile, between the bridges of Bineau and Neuilly, 
on a‘stretch of ‘road just 1 kilometre in length, ‘showed 
that the tractive effort for a road covered with thick mud 
was, as General Morin found, quite double that on a dry 


On January 20, on the road in question, being then very 
muddy, the track was covered on the third speed in four 
minutes, with a current of 30 amperes at 80 volts.’ In 
English units this would be a mean speed of 9.32 miles per 
hour, or 13.66 ft. per second, with a total tractive effort of 
130 lb., or 74 1b. per ton. 

On January 21, over the same kilometre, hardened by 
the frostand very smooth, on the third speed the track 
was covered in 3 minutes 28 seconds with a current of 20 
amperes at 80 volts. This speed would be equivalent to 
10. So miles per hour, or 15.80 ft. per second, with a total 
tractive effort of 75 lb., or 42.7 1b. per ton. 

Thus the tractive effort was 42.3 per cent. less on the 
hard road than on the muddy road at the third s : 
On the fourth speed M. Jeantaud found that this differ- 
ence increased to 50 per cent. ; 

These experiments confirm those of General Morin, and 
show the accuracy with which that ingenious man carried 
out his work, But they have te be made at speeds ‘near 
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to those used by Morin, and it is not at all certain that 
other experiments, at much higher speeds, under the new 
conditions of automobilism—so different from those of the 
iron-tyred vehicles—would give corresponding results. 

Springs.—When pneumatic tyres are used, it must not 
be thought that springs can be dispensed with, as the 
duty performed by the tyre is quite different from that of 
the springs. The pneumatic tyre does away with the 
slight vibration caused by the wheel encountering gravel, 
stones, and small obstacles generally ; but the height of 
the axle from the ground scarcely varies, as the tyre ab- 
sorbs within itself these small objects. : . : 

Experience has proved that these small vibrations, if 
not abaorbed by the tyre, would be transmitted through 
the springs to the body of the car, to the great discomfort 
of its occupants, and would tend to reduce the life of the 
motor, owing to the crystallisation of the parts subjected 
to strain. 

But the pneumatic tyre will not yield much more than 
1 in., and is in consequence unable to save the car from 
vibration when passing over a large obstacle or a deep 
rut ; whereas the springs, with a resilience of, say, 4 in., 
would be well adapted for this purpose. 

Spiral springs have been tried with unsatisfactory 
results, and they can practically only be used where 
heavy weights are carried. . Plate springs must neces- 
sarily be employed when ease and comfort are desired. 

It may be pointed out here that the method of, attach- 
ing plate springs to the frame is a matter of considerable 
importance. M. Gaillardet believes that the usual method 
is not at all satisfactory. The ordinary practice is to use 
clips, which are pivoted to a bracket depending from the 
frame, these clips being outside of, and lower than, the 
nornial plane of the spring. From the bracket they rise 
at an angle of about 45 deg., and meet the ends of the 
spring, to which their upper ends are pivoted. The result 
is, when the wheel passes over an obstruction of any appre- 
ciable size, the axle rises under the centre of the spring, 
the plates of which lengthen (theoretically) and tend to 
form a straight line, and at once the load above is thrown 
upward in the same proportion. 

On the other hand, where the clips are so connected 
with the spring as to work within its length and under its 
ends, instead of beyond them, any shock given to the 
wheel causes the load to fall, and the loss of mechanical 
energy is less. 

M. Gaillardet is of opinion that the springs should be 
so arranged that each wheel is free to rise or fall inde- 
pendently of the others, When this is done, an obstacle 
under one wheel will raise that wheel only, and the centre 
of gravity of,the whole car is raised a smaller distance 
than would otherwise be the case. To attain this result 
he proposes to mount the front axle on a single transverse 
spring, thus reducing the number of springs on the car 
to three. 

When the springs have been depressed by an obstacle 
in the roadway, they only return to the position of equi- 
librium after a number of oscillations of decreasing am- 
plitude have taken’ place. 
vehicle this continued oscillation, as at. high speeds it 
causes the wheels to leave the ground, and consequently 
reduces the effective power of the motor. M. Truffault 
has taken out a patent for an arrangement to remedy 
this defect. The friction between two metal surfaces 
prevents the oscillations from arising. He tried a sprin 
titted with this damping action on a quadricycle, whic 
carried his son to victory over the kilometre at Deauville 
in 1901. This spring has given very good results, enabling 
one to travel rapidly even over the worst of paved roads. 

Effect of the Nature of the Tyres.—The experiments of 
M. Michelin have shown that the tractional resistance is 
reduced from 15 per cent. to 30 per cent., according 
to the nature of the road, by the use of pneumatic tyres 
in place of metal tyres. e explains this by the well- 
known saying, ‘‘Le pneu boit l’obstacle.” Baron de 
Mauni in a recent work has 
experiments which he made on different tyres, particularly 
pneumatics. He showed that if two wheels with tyres of 
equal widths supported equal loads, the one that has the 
greater arc of contact with the ground will travel better 
than the other. With a rigid tyre such extended contact 
can only be secured by increasing the diameter of the wheel, 
which is impossible beyond certain limits, so that the tyre 
will sink into the ground by an amount proportional to the 
weight carried. ‘With rubber tyres the increased area of 
contact is due to the elasticity of the material, and not to 
the increased diameter; so that the wheel does not sink 
into the road. 

Professor Baker’s experiments seem to show that on 
good roads the width of tyre has little effect on the resist- 
ance, and that even on roads the advantage lies some- 
times with the wide tyres and sometimes with the narrow 
ones, according to circumstances. Arguments have been 
advanced in favour of both wide and narrow tyres, but 
nothing very definite seems to be known on the subject ; 
according to M. Michelin, if we reduce the width of the 
—_. we reduce the adhesion to the ground, which is 
already little enough. As a casé in point, he mentions 
that M. Serpollet, in order to attain a speed of 120 kilo- 
metres (75 miles) per hour on the Promenade des Anglais 
in 1902, had to deflate his tyres, and thus get a larger 
surface of contact with the ground. Besides, in order to 
get a narrow tread it is necessary to give to the tyre a 
form other than circular, and this shape can only be 
retained at the expense of its flexibility. Consequently 
a tyre of this description will be subjected to greater 
internal friction in its fabric than one naturally circular 
in section, and the energy wasted will be therefore 
greater. 

The whole question, however, is very much open to 
discussion, and the present Congress may offer to the 
opposing schools an opportunity of coming to some 
understanding. 


It is advisable to spare the | q 





Resistance of the Air: Study of Forms to Diminish this 
Resistance.—The air resistance is a retarding force of the 
highest importance, especially where speed is concerned, 
and there is, unfortunately, a great uncertainty both as to 
the formule to be applied, and the values of the coeffi- 
cients which appear in them. y 

The best known formula is— 


R=KSV? 


in which R equals resistance in kilogrammes. 

S equals projected area in square metres of total sur- 
face of vehicle on a plane normal to direction of motion. 

V equals velocity in metres per second. 

K a numerical coefficient which varies between very 
— limits according to the form and the speed of the 
vehicle. 

The formula by M. Desdouits, R = K V, is sometimes 
preferred, as it is more correct for high speeds. 

The different values given to K in the first formula 
may be due to the varied conditions under which the ex- 
periments were made. 

Signor Canovetti had made some experiments at Zossen 
to determine the value of K. He had a copper wire, 380 
metres long, stretched between the summit of the fortifi- 
cations at Brescia and a point in the plain about 70 
metres below. Along this wire different surfaces were 
allowed to descend freely. A circle, with a surface of 
.073 square metre, moving with a velocity of 12 metres 
per second gave a resistance of 84 grammes. The same 
circle, having a spherical cap in front, offered a resist- 
ance of only 21 grammes. hen this hemisphere was 
followed by a cone, whose height was five times its dia- 
meter, the resistance fell to 13 grammes, or one-sixth of 
that of the plane circle. With this same solid, turned 
the other way about—that is, with the apex of the cone 
towards the direction of motion—the resistance rose to 
18 grammes. 

Signor Canovetti has recognised that a rectangular 
surface, placed with its long sides horizontal, offers a 
sensibly greater resistance to the air than when its short 
sides are horizontal. His experiments seem to show that 
the coefficient K diminishes somewhat as the speed in- 
creases, but investigations carried out at Zossen point to 
the conclusion that the resistance may increase tenfold 
when the velocity is only tripled. It is thus clear that 
air resistance is a matter of no small importance when 
speeds up to 60 or 80 miles an hour are attained. At 
85 kilometres (53 miles) per hour the energy required to 
overcome the air resistance on a vehicle, with an opposing 
surface of 1 square metre (1550 square inches), may be 
7, 11, or 20 horse-power, according to the coefficient K 

iven as 0.0288, 0.0648, or 0.116 by MM. Forestier, 
urlet, or Thibault. 

The question then arises, what is the best shape for a 
car? The answer depends on several things—as, for ex- 
ample, the necessity of placing the radiator in such a 
position that it may be efficiently cooled by the air rush- 
ing through it. nly general principles may be laid 
own. The front of the car ought to taper, and the back 
be more pointed still, like the form of a fish; transverse 
rectangular surfaces that cannot be dispensed with 
should, as far as possible, have the longer sides vertical ; 
and it is well to have doors on the car to prevent the 
air from rushing in between the dashboard and the seat. 

These conditions are quite neglected in most of the 
present-day cars. Particularly is this the case in the 
“* Coffin Head,” that unlovely affair so much in vogue—a 
flat surface directly opposed to the air pressure. With a 
radiator of the honeycomb type, a transverse position is 
necessary for cooling purposes, and Signor Canovetti has 
shown evidence that a perforated surface will offer less 
resistance to the air than a plane one of similar area. 
This is not of much advantage with an automobile, as the 
air, after having passed through the holes in the radiator, 
meets with further obstacles in ths mechanism inside the 


iven an account of some | hood 


With regard to the rhea J parts situated under the 
car, these should be made by the aid of inclined planes to 
cut the air rather than oppose it. 

M. Lavergne commends the su tion of M. Forestier 
that different shaped bodies should be mounted on an 
electric chdssis, and the total resistance of chdssis and 
body accurately measured, so that a really practical model 
could be designed. 

Power Required by Automobiles.—Under this heading, 
M. Lavergne has shown the enormous reduction of weight 
per horse-power that has taken place during the last eight 

ears. In 1895, Levassor made the run from Paris to 
rdeaux in a 4 horse-power car weighing about 1 ton, or 
1 horse-power per Ib. dead weight. In 1896 this 
weight was reduced to 365 lb. per horse-power ; in 1900 
it fell to 90 lb. per horse-power. In the recent Paris- 
Madrid race, M. Gobron Brillie appeared with a 100 
horse-power car, the weight of Shich sepeunannad only 
22 lb. per horse-power. This weight has been still further 
reduced in the case of motor bicycles, reaching as low a 
figure as 17.5 lb. per horse-power. 

But there is not a corresponding increase in speed. In 
1901 M. Fournier made over 53 miles per hour with a 
28 horse-power Mors car; last year M. de Knyff only 
slightly exceeded 584 miles per hour with a 70 horse- 
power motor—that is, an additional 40 horse-power. 

To what must this relatively small increase of speed be 
attributed? Air resistance is responsible for some in- 
crease, but certainly not all. 

An extremely ag eer motor must be accompanied 
by a comparative y heavy load, otherwise the wheels do 
not ‘‘ bite” well, and energy is wasted. It is well known 
that the modern racing car skims along the surface of the 
course without sufficiently close contact between the 
wheels and the ground; in any case driving wheels 
should be more heavily weighted and springs made less 
elastic. To reduce the power lost in vibration, the en- 





gine should be more perfectly balanced, and, if neces- 
sary, the flywheel and motor itself made heavier. ‘‘Who 
shall say,” M. Lavergne concludes, ‘‘ whether, instead of 
building very powerful yet extremely light motors—the 
durability of which is questionable—it would not, be 
better to rest content with a vehicle of smaller power, 
and use it more effectively ?” 


IV.—NEGOTIATIONS WITH THE WAR OFFICE. 


At a committee meeting held at the Society, of Arts on 
May 15, 1903, it was proposed that as the expenses of this 
research were extremely heavy, it would be advisable to 
spproech the Mechanical Transport Committee of the 
War Office, in order to see if they would conduct the 
experiments with heavy traction, as they-had at their 
command various powerful_ motors and traction engines, 
together with the necessary variety of -wheels. The 
Transport Committee, in return, would have the use of 
the British Association recording instruments for their 
own experiments. 

This British Association Committee would have access 
to the information obtained which was of a scientific 
character, with a view to publication, but it would not 
concern itself with data relating to the actual wagons and 
other matters of a purely military character. 

As a result the Transport Committee replied favour- 
ably, and arrangements, it is hoped, will now be made by 
which important work will be carried on by that Com- 
mittee, thereby avoiding the very heavy expense, to meet 
which it is difficult to raise funds from private sources. 








CATALOGUES. 

Messrs. A. Ransome and Co., Limited, of Newark-on- 
Trent, have sent us a copy of their new and comprehensive 
catalogue of woodworking tools, of which they make 
every type, inclusive of a number of designs of an entirely 
special character. Reference should be made to the ex- 
cellence of the engravings with which the catalogue is 
illustrated, many being of such large size that it has been 
necessary to print them on folding plates. 

Messrs. Buck and Hickman, Limited, of 2 and 4, 
Whitechapel-road, E., have sent us a catalogue of the 
Pratt and Whitney lathes, for, which they are agents. 
This catalogue, though ‘small, is exceptionally well 
arranged. h important constituent of the lathe ‘is 
illustrated separately, and very fully dealt with in the 
accompanying letter-press, The detailed description of 
the makers’ tool-room, precision lathe, and its fittings, 
will, we imagine, he of interest to many. 

A new catalogue of telephones, switchboards, and 
accessories has been sent us by Messrs. Fuller, MacLeod, 
and Co., Limited, of 9, Red Lion-court, E.C. The firm 
also supply small motors ‘and electric fans. 

Messrs. Lassen and Hjort, of 52, Queen Victoria-street, 
E.U., have sent us a pamphlet describing the Bruun- 
Lowener water-softening plant. : 

A new catalogue of pneumatic tools has been sent us 
by the Consolidated Pneumatic Tool Company, Limited, 
of Palace Chambers, 9, Bridge-street, S.W. We note 
that the riveters now made are capable of satisfactorily 
closing up rivets 14 in. in diameter. In addition to their 
tools proper, the firm also supply the air-compressors 
necessary to furnish the air with which to drive them. 








Coat In Russia.—The production of coal in Russia 
last year was 946,546,000 poods (a Russian pood is équal . 
to 36 lb. English), as compared with 993,249,000 poods in 
1901, 981,291,000 poods in 1900, 838,359,000 poods in 1899, 
744,806,000 poods in 1898, 678,649,000 poods in 1897, and 
567,341,000 poods in 1896. The great seat of Russian coal- 
mining is the south of European Russia.. The production 
in this quarter last year was 642,140,000 as com- 
pared with 694,420,000 poods in 1901, 691,470,000 poods in 
1900, 561,490,000 poods in 1899, 461,882,000 poods in 18*8, 
414,730,000 poods in 1897, and 311,763,000 poods in 1896. 
Poland produced 258,169,000 poods of coal in 1902, as 
compared with 252,567,000 poods in 1901, 250,650,000 poods 
in 1900, 242,488,000 in 1899, 244,510,000 poods in 
1898, 229,823,000 in 1897, and 223,645,000 poods in 
1896. The remainder of the coal raised in Russia last 
year was obtained in the Ural and Moscow districts. 


Sream-Enernes.—The value of the locomotives, agricul- 
tural engines, and other descriptions’ of* steam-engines 
exported during the 15 years ending with 1902 inclusive, 
was as follows :— 


Agricultural 
Engines. 


=f 
| 
| 


Other Engines. 





1,024,444 
1,443,615 
1,848,462 


£ 
569,246 
625,379 


2'299'179 631,736 








It will be seen that there has been a decided increase 
in the value of the locomotives exported—no doubt, in 
consequence of the impetus which colonial railway con- 
struction has received ‘during the last five years. A 
slight increase is noticeable in the value of the exports 
of agricultural engines, but the value of the exports of 
miscellaneous engines has remained barely stationary. 
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‘* ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


ComprLteD BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888, 

The number of views given in the Specification Drawings is stated 
in each ei where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grou mentioned in the Acts. 


GUNS AND EXPLOSIVES. 
8,606. H, S. Watkins, Swansea. Cartridge-Car- 
riers. [3 Figs.) December 2, 1902.—A cartridge-carrier that 
when empty takes up no appreciable room, according to this in- 


fug.2 Fig.3 
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vention comprises rings, as cartridge supports, so attached to 
their base that they are free to fall flat as the cartridges are re- 
moved, The rings may be of metal and sewn to a waistcoat, belt, 
or other garment. (Accepted July 29, 1903.) 


26,031. A. Reichwald, London. (7. Ghenea, Bucharest, 
Roumania.) Ordnance-Sighting Attachments. [8 Figs.) 
November 26, 1902.—This gun-sight carrier is designed to enable 
sighting-adjustment to be made rapidly, even for extreme 
alterations, and to locate the sight in a comparatively high posi- 
tion. The telescope is mounted at the top end of a rod V, a con- 
tinuation of H and H! that are pivoted to A, which is joined to 
the gun, by the pivot G. In the rod or arm are the adjustment 
means by which the position of the sight can be determined, and 
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; on a circular base K for the azimuth motion, so that an object in 
| any azimuth can be used for getting the direction. (Accepted 
August 5, 1903.) 


| 16,673. G. D. MacDo d, Wormit, Fife. Gun- 
| Sights. [8 Figs.] July 28, 1902.—-In these sights there is reflec- 
tion from the foresight of light or of the image of a fiducial mark 
reflected from, or in the neighbourhood of, the back-sight. In one 
arrangement for use as a daylight sight the mirror ¢ of the front 
sight reflects light first reflected from the sky by the mirror A 
through the slot K and constituting a vertical fiducial mark, the 
upper end of which the marksman must place in correct relation 
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these may comprise the sector K, having both coarse and fine teeth, 
swinging on the pivot G and adjustable with the assistance of 
a coupling (n, k1) that may be clamped in position, the fine teeth 
of the sector engaging with a worm journalled on the rod and 
used for effecting the final adjustment of the sight after the coarse 
adjustment has been effected and the clamp locked. A modified 
form of apparatus according to the invention is described for guns 
in which the sloping position of the wheels can be neutralised by 
moving an adjustable sleeve on the gun, and in this construction 
the joint C is omitted. (Accepted July 29, 1903.) 


19,359. A. A. Common, London. Gun - Sights. 
[4 Figs.] September 3, 1902.—In this ification are described 
devices having for object to protect the sighting telescope and the 
layer of a gun from the enemy’s fire. On the object-glass end of 
the telescope J of a gun-sight may be placed a detachable fixture, 
containing rigidly -connected refracting or reflecting surfaces 
adapted to enable an object not directly visible through the tele- 
scope to be viewed. The telescope or this fixture may be with- 











to his back-sight L (which might be a peep-hole in the mirror A) 
and to the target. The effect: of the device is to furnish a perfectly 
discernible foresight-mark apparently at double the distance 
away of the ordinary foresight. Where the invention is adopted, 
even slight unsteadiness must become very apparent, and a 
clearer whole definition can be obtained, as the backsight may 
safely be located farther away from the 
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eye. (Accepted July 29, 

1903.) 
17,045. E. H. D. Lloyd, London. Rifle - Sights. 
{18 Figs.] August 1, 1902.—This sighting means for rifles and 


quick-firing guns is to enable the gun to be laid sufficiently accu- 
rately and with that rapidity frequently necessary in action. A 
hinged front sight has a disc at its upper end and a bead at the 
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top of the disc, and the hinged forked back-sight has supported 
on the fork members two large beads, with pointed ends facing 
each other and nearly meeting. The sights are intended to be 
fitted in addition to those used for very accurate fire, and are 
preferably shaped on their lower sides to fit the barrel, on which 
they should closely lie. (Accepted August 5, 1903.) 


LIFTING AND HAULING APPLIANCES. 


20,643. Siemens Brothers and Co., Limited, London. 
‘Siemens and Halske Company, Berlin.) Contro) Wind- 
Se Engines. [2 Figs.) September 22, 1902.—According to 
this invention means are provided whereby, on the occurrence of 
insufficient pressure in the pressure - fluid reservoir of the 
controlling apparatus of a winding engine, the engine will 
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drawn from an exposed position if borne by a parallel bar-frame as 
described in the Specification of British Patent No. 6429, of 1899, 
and it is preferred to provide this frame with means for indicating 
the range and means for obtaining movement in altitude and 
azimuth, in order that when the gun and the telescope are both 
depressed together the telescope may be set to the range desired, 
and to which the gun is subsequently elevated, that as soon as 
direction has been found by means of the telescope the laying of 





be automatically stopped and kept at a standstill until the 
necessary working pressure has been re-established. For this 
urpose in one arrangement the safety-brake, which operates 
y gravity, is kept out. of gear so long as there is a suf- 
ficiency of pressure for working the ordinary controlling 


the gun is complete. As it very often happens that no well-de- 
fined mark exists in the line of fire, the telescope may be mounted 


limit the safety-brake is made to come into action, and thereby to 
cut off the supply of energy to the winding engine. In one 
arrangement, illustrated in diagram, the safety-brake a is acted 
upon , a weighted lever b, tending to bring the brake into 
action, but normally held inoperative by the m ¢, kept up in 
its cylinder jd pressure fluid from the reservoir d, 80 

that should the pressure in the reservoir fall too low for the con- 
trolling apparatus, the piston c would be caused to fall, and the 
engine therefore be brought to a standstill. If the winding engine 
is an electro-motor, the safety device might interrupt the circuit 
instead of putting on a brake. .Means may be provided whereby 
the engineer may a the fluid from the cylinder to 
bring the piston down and the brake into action. (Accepted 
July 29, 1903.) . 


17,521. E. Weismann, Na and J. Peter, Bri 
(Valais), Switzerland. Raising Granular Sub- 


stances. [3 Figs.) August 8, 1902.—This invention relates to 
conveyors for granular substances and in which the substances 
are blown along piping by p dair. A ding thereto 
the conveyor pipe is fitted with a ring c, chambered at f, receiving 
pressure fluid from the compressed air supply, and provided with 




















one or more series of converging nozzles d that furnish jets pro- 
ducing a blast converging for a certain distance and then diverging, 
thus setting up a powerful suction at the intake end of the con- 
veyor pipe, near which the ring may be fitted, and projecting the 
granular substance with great velocity through the pipe. The 
intake end of the pipe is preferably shovel-shaped, and the pipe 
may be sectionally flexible and carried upon a railway truc 
which it is attached. (Accepted August 5, 1908.) 
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MACHINE AND OTHER TOOLS, SHAFTING, &c. 


19,816. A. Taylor, Dunedin, N.Z. Wrench. [2 Figs.) 
September 10, 1902.--This tool, devised for use with screw-nuts of 
various size, has two jaws, one plain and the other stepped at 
angles and distances appropriate to ‘ial sizes of hexagonal 
nuts. The tool may be used upon square nuts as well as on those 
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of hexagonal shape, and is intended as an improvement upon 
other wrenches that have both sides stepped, or one side stepped 
and the other side serrated. The outer ends of the jaws may 
be connected by a strengthening piece if desired. (Accepted 
July 15, 1903.) 

19,726. H. Crane, Birmingham. File - Cutting 
Machines. [6 Figs.) September 9, 1902.—In this file-cutting 
machine, and in order to obviate the frictional resistance that 
occurs in ordinary file-cutting machines when the vertical tool- 
carrier is forced against the vertical guiding means and which 
tends to reduce the effective force of: the cutting blow, there are 
provided two independent motions for the file blank, one pro- 
duced by the mechanism that spaces the teeth, and the other 
effected on and by the occurrence of the cutting action of the chisel. 
The file blank e may be made capable of an independent motion 





on the intermittently iting bed b, and there may be automatic 
stop mechanism for following up the tang-holder ¢ and the file 
blank e, and preserving the said blank on the intermittently slid- 
ing bed b to which it has been raised by the action of the cutting 
chisel. The inventor says that the essence of the invention lies in 
“permitting the force of impact of the cutting chisel to 
move the file blank slightly upward on its inclined bed and to 
retain the said blank in its slightly raised position on the bed by 
automatic stop mechanism ready for the next movement of the 
intermittent bed.” (Accepted July 22, 1903.) 


MINING, METALLURGY AND METAL- 
WORKING. 


23,756. F. Wise Howorth, (Trolthattaus 
Electric Works, * Stockholm.) eres Volatile Metals 
from Ores. (2 Figs.) October 30, 1902.—In this specification 
it is stated that, owing to certain uliarities of zinc-lead ores» 
their employment for the production of zinc has hithetto been 
impracticable. For example, the ore may fuse, and not only 
prevent the free escape of zinc vapour, but also spoil the retort ; 
or, if mixed or made into bricks with inert material to overcome 
the fusing difficulty, much expense is involved, not only in the 





brake ; but as soon as such pressure sinks below a certain 





distillation and in the previous processes, but also in the recovery 
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of lead from the dross. According to this invention there is 
provided means for treating ores of the kind referred to, or other 
ores of volatile metals, for the recovery of their metallic content. 
Such means comprise an electric furnace, into which the ore is so 
introduced as to present towards the electric source of heat a 
slope or incline, the surface of which is heated by radiation from 
the said source of heat, so that the volatile constituents can 
escape from the surface of the slope while the residue is removed 


Fig.2. 
YTjyry 7 
i ti Be Se 


lL umm’), — | 


from the base thereof. In treating zinc ore of the kind men- 
tioned, it is first finely ground and mixed with powdered carbon 
and lime, and also, if unroasted, with powdered iron ore, being 
mixed dry, and afterwards moistened, if necessary, to obviate 
nuisance from dust. It is then fed to the furnace in a regular 
and continuous manner 80 as to spread over the surface of the 
slope of the heap of ground material therein, where, before it 
sinks below incoming ore, it can freely give up its volatile con- 
tent. (Accepted August 5, 1903.) 


13,570. H. J. H London. Ore-Extractors. 
[4 Figs.| June 17, 1903.—According to this invention there are 
provided ‘‘Improvements in electro-magnets,” and both in the 
titie and claim the scope of the invention is limited to electro- 
magnets ‘‘for magnetic ore-extractors.” The electro-magnet is 
made with ‘‘ a separate or divided iron core in order that the coils 
can be wound beforehand and placed on the core before the parts 


Fug./. Fug .3 


Aa 


of the magnet are assembled.” Several ways of dividing the 
magnet up are shown in diagram, but are not claimed specifically. 
Screws provided at the ends with means whereby a lever may be 
caused to engage them for twisting them into place are shown 
as used to secure the parts of the magnet together, but such 
means are not claimed ‘for magnetic ore-extractors.”” (Accepted 
July 29, 1903.) 

10,799. G. F. Jaubert, Paris. Metal-Welding. 
May 12, 1903.—According to this invention metals are welded 
together by simple fusion by means of a blow-pipe flame of 
oxygen and some gas not wholly inert saturated with a gasified 
combustible liquid. The gas to be saturated is also preferably 
oxygen, and the combustible preferably heptane or benzene. The 
inventor states that by means of this invention thin sheets of iron 
or sheets of iron of from 20 to 30 millimetres in thickness may be 
welded together, and points out that the reason of the great heat 
developed lies in the calorific power of the gasified liquid, which in 
the case of heptane is about 16 times that of hydrogen. (Accepted 
July 8, 1908.) 


19,570. H. H. Lake, London. (The General Electric 
Company, Schenectady, N.Y., U.S.A.) Foundry es. 
(2 Figs.| September 6, 1902.—Foundry ladles in order that large 
sizes may be easily operated by one man are according to this in- 
vention provided with a speed-reducing turning gear designed for 
simplicity and compactness and which will permit the ladle to be 
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held in any position. The gear is of spur type and comprises a 
case gear 12 carrying pinions arranged to mesh with spur-wheels 
fast on the bail 4and on the trunnion 3 respectively The ladle 
is turned by means of a handle actuating the case gear through 
the pinion wheel 19. 10 is the fixed and larger spur gear. The 
invention is applicable to all trunnioned vente. Accepted July 


15, 1903.) 

15,335. J. Reiman, Swansea, Tube - Drawing. 
[4 Figs.) July 9, 1902.—This invention relates to apparatus for 
drawing plain or tapered tubes, and, according thereto, the die 
proper comprises convolutions of wire either disposed as a spiral 
or as a series of rings. For drawing plain tubes the convolutions 
are disposed in a rigid holder, as shown in Fig. 2 ; but for drawing 
tape tubes a wire spiral f is held in a conical die-holder c 








(Fig. 1), made up of segments resting against sliding pieces d and 
e, and that are moved during a of drawing the tube in 
a direction andat a rate calculated to effect the desired tapering of 
the tube. The spiral die is sprung, so that it shall coil and uncoil 
with variations in diameter of its segmental holder. Movement 
is imparted to the sliding-pieces d and e by wedges g supported by 
the die-plate and attached all by their thick or by their thin ends 
to the draw-plate head, (Accepted July 15, 1903.) ~~ 





PUMPS. 


21,033. H. C. and A. A. Webb, Smethwick. Pump 
Barrels. {6 Figs.] September 27, 1902.—This invention has 
for object to provide water-pump barrels, and in connec- 
tion, with non-rusting linings, and according thereto the pump 
barrels are lined with a metal practically non-oxidisable under 
working conditions which will off-set hard after casting by a 
method comprising the use of ‘‘suitably shaped and sized cores” 
made “‘to fit the surfaces to be lined so as to leave a space,” into 
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which is poured the non-rusting metal while molten. In Fig. 1 
a cylinder and mould is shown in which the metal is poured 
through “ gets” e. Thecylinder may be undercut so as to engage 
the lining as shown ati (Fig. 2). Fig, 3shows how a “ Faringdon ” 
rotary pump casing and passages are lined, a main core being 
used for the casing and supplemental cores for the passages, the 
main core carrying a pin c* to mould the spindle hole. (Accepted 
August 5, 1903.) 


18,490. W. J. Stevens, Skowhegan, Maine, U.S.A. 
r-Compressors. (3 Figs.) August 22, 1902.—The object 


P: 
| of this invention is to produce for railway vehicle air-brakes a 


cheap, durable, and simple axle-driven air-compressor, in which 
a minimum piping system is employed. In the apparatus illus- 
trated, and according thereto, air compressed in the cylinder 3 is 
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conveyed to the reservoir 30 until the pressure in the cylinder is 
sufficient to open the valve 11, which, as soon as opened, allows 
communication with the cylinder 12 that results in theZend of 
the lever 19 being forced outward and the end of the lever 20 
inward, thereby moving the pin 24 inwardly, and carrying the 
clutch member 26 away from the member 28, and so stopping 
rotation of the shaft 25. (Accepted July 22, 1903.) 


RAILWAYS AND TRAMWAYS. 


15,795. A. Beer, Venice, Italy. Periodic Contact 
Electric Railways. [14 Figs.) July 15, 1902.—This inven- 
tion relates to transmitting current to electric railway locomo- 
tives by means of contact devices situated at intervals along the 
track, and is limited in the claims to an arrangement in which 
there are contact-rails on “ both sides of the vehicle.” According 


Fig.1. 























to the invention also the periodic contact devices are ‘‘ small 
columns at the sides of the track.” One of the drawings shows 
the contact-rails on the top of the vehicles, and another an axle 
with a single dependent contact-rail and contact-boxes in the 
middle of the track. In an arrangement described and illus- 

and in which there are contact-rails on both sides of the 





yehicle and small columns at the sides of the track, within the 





small columns are wheels D for making contact with the rails and 
blocks E directly connected to the mains and rubbing upon and 
leading current to the wheels D. (Accepted July 15 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


19,636. A. F. Yarrow, London. Water-Tube Boilers. 
(2 Figs.) September 8, 1902.—The object of this invention is to 
heat air to be supplied to a certain kind of boiler by means of the 
waste furnace gases as they pass to the flue. For this purpose 
there are provided “ one or more chambers communicating with 
the chimney, and through which the waste products of combus- 
tion of the furnace pass, and one or more series of tubes opening 
at one end to an air trunk, and at the other to a chamber in 
communication with the furnace above and below the grate.” 


7. 


i 





The kind of boiler to which the invention is applicable is, it is 
stated, that in which ‘‘a pair of water drums on each side of the 
fire are connected” by inclined water-tubes to a water and steam 
drum above. One form of the invention is described in reference 
to illustrations of a boiler in which a single water-drum a on each 
side of the fire is connected to a water and steam-drumd. The 
air-heating tubes / pass alongside and parallel with the water and 
steam-drim, and connect the “ wind trunk” i at one end of the 
casing g with a chamber k in communication with the furnace 
spaces/ andl), (Accepted July 15, 1903.) 

linder 


13,826. S. Brotherhood, London. Triple-Cylin 
es. (1 Fig.) June 20, 1903.—In this triple-cylinder 

engine the inlet and outlet valves are actuated by cam gear dis- 
posed as a continuous sleeve g mounted on and rotating with the 
crankshaft, upon which it is capable of longitudinal movement 
while the engine is running in such wise as to vary the speed and 
direction of rotation of the engine, and the point of cut-off of the 





steam. The valves b and b! are arranged so that the spindles are 
not subjected to the maximum pressures, and the spindles are 
grooved to prevent escape of the working fluid at the parts where 
they pass through the valve casing, covers q screwed into the 
casing allow the valves and rods to be readily removed without 
disturbing any other part of the engine. (Accepted August 5, 
1 


18,416. J. L. B. Templer, Aldershot. Boiler Air- 
Feed. (7 Figs.) August 21, 1902.—In this apparatus for heat- 
ing boiler air-feed by means of the waste gases from the boiler, 
there is “‘ an outside casing to the boiler, series of air-heating 
tubes in the space between the said outer casing and the boiler, 
the said series of tubes communicating at one end with the 
external atmosphere and at the other with the space under the 
firegrate, a series of pee poe surrounding the said tubes, and 
communicating at one end with the hot gases from the furnace 
and at the other end with the chimney or outlet for waste gases, 
























































and power-driven fans suitably disposed to cause and control the 
circulation of the air and spent gases ively,” or there is a 
similar arrangement in which the hot furnace products pass 
through the fan and the air to be heated through the sur- 

d A ding to both provisional and complete 
the furnace products are drawn through the heat 
interchanger by one fan, whilst the air to be heated is either 
forced or drawn by means of another. The disposition of the 
heating tubes and of the fans may be varied according to the kind 
of boiler used. In the arrangement illustrated the casing is toa 
part of the boiler, air passing through the tubes g and through the 
air delivery h to the space i beneath the firebars. (Accepted 
July 15, 1903.) 
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ON THREE-PHASE "SWITCH GEAR. 
By A. C. Exsoratt. 


sake of clearness—that is, the connections, &c.; 
shown must be multiplied by three to get the actual 
arrangements. 


Fig. 4 is a sketch of another type of high-pres- 
sure switchboard arranged for distant control ; it 
is the so-called ‘‘ bench board” type in its simplest 


(Continued from page 412.) form. As will be seen, there is practically no 

Returnine to the type of ‘‘remote control” | difference between Figs. 1 and 4, as far as the 
board illustrated in Fig. 1, page 409 ante, it may | high-pressure part is concerned; the arrangement 
be as well to consider briefly the objections that | of the operating-board is quite different, how- 
may be brought forward against it; its more/ever. In Fig. 4, the synchronising gear, pilot 
important advantages have been dealt with already | voltmeters, &c., are placed on a pillar, while the 
in sufficient detail. |rest of the low-pressure gear is arranged on the 
The principal disadvantage lies in the fact that | wall (energy meters and field resistances) and on 
such a board is somewhat expensive for use in} an operating-bench. From this bench the whole 
stations of small or medium output. The fact that|of the station is controlled, the’ arrangement 
all the instruments are worked through trans-| having the advantage of permitting the attendant 
formers, the considerable amount of steelwork, and | to face the engine-room plant, he being thus more 
the elaborate system of bus-bars, &c., tend tomake in touch with the drivers. This type of board, 
the selling prices of such boards relatively rather | although excellent for large stations, is in general 
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Fig. 5 is the diagrammatic representation of the 
arrangements shown in Fig. 2. Each generator 
cable, and each feeder, is connected to one or other 
line*of bus-bar by means of section switches, and 
the bus-bars’ lines can be ‘‘ ringed” when changing 
over (in order to prevent the supply being inter- 
rupted) by means of the section switches at the 
ends. An energy meter is placed in one line of 
bars, between the ‘generators and feeders, and thus 
measures the whole output of the station as long as 
this line of bars is in use, which corresponds to the 
normal conditions of working. The objection to 
the arrangements shown is clearly that when the 
alternative line of bus-bars is in temporary use, 
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high. For the rest, there are no serious objections | too expensive for use in stations of small and 


to the construction ; the question of the number 
and protection of the current and pressure trans- 


formers has already been dealt with, while with | bus-bar arrangements. 
regard to the employment of automatic switches, | bus-bars, with all the generators connected to them 


it has been pointed out that these are not essential, 
as those who prefer plain oil-switches and fuses can 
use them without affecting the design of the board 
in the least. 


| 





medium size. 
A few words may now be said on the subject of 


\ ese ape 
‘ciien. Pain os 





The use of a single line of es ae 
at one end, and all the feeders at the other, as used 
with the cellular backless board, is open to the |  Sabstations 


objections that, on the one hand, should anything | igh ; 
happen on the bus-bars, the whole supply is inter- | the output of the station is no'longer metered ; this 


ted, and the station has to be shut down; | objection is, however, readily got over by placing 


Again, while it must be admitted that the various | rup ‘ C 
hile on the other hand, the bus-bars cannot be | @n energy meter in each line of bus-bars or on each 


current and pressure transformers are weak points w t ot b 
at these cleaned, or even inspected, while the station is generator 


in the design, yet experience has shown th 


can be built to operate continuously without running. Such an arrangement does not therefore | Hig. 0 : 
at any fulfil modern requirements for large work, and of ‘‘ringed” bus-bars, with meters on each gene- 


trouble ; that they must be of the oil type, 


rate in the English climate, goes without saying. hence need not be further considered. 


A reference to Fig. 1 shows that everything is in 
oil, or is sealed in, except the bus- 


small fuses for the pressure transformers. The | practice of to-day. i 
latter can quite well be of the expulsion or sparklet | three generators supplying current to two feeding | 
type, as the current to be broken by them, even if points by means of duplicate cables; but clearly the | 
the primary of a transformer breaks down, will not | principles involved are a 
be very much, and in any case they have the protec- | generators or feeders. 


tive devices in the main circuit behind them, 


bars and the | of arranging bus-bars, as carried out in the best | 


—_ 
Fig. 6 shows a somewhst different arrangement 


rator panel and bus-bar section switches between 
each generator connection, each half of the ‘‘ ring” 
and, for the particular case illustrated, each pair of 
The case illustrated is that of feeders. For certain cases this arrangement ia pre- 
| ferable_to the one just described, bg arm when 
there are many connections to the bus-bars from 
plicable to any number of generators and feeders, as a duplicate set of panel 


n the diagrams each three- | section switches is not required. _ 
Fig. 7 shows the only permissible arrangement 


Figs. 5, 6, and 7 show the three standard methods | 


core cable is represented by a single line for the | 
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with a single line of bus-bars ; it is, moreover, an 
arrangement which can be adopted with great ad- 
vantage for large stations, as being very simp!e and 
sufficiently convenient. As will be seen, the gene- 
rators are connected to the centre of the bus-bars 
and the feeders on either side, each pair of feeders 
being split as shown. Meters on each generator 
panel are here a necessity, and, of course, section 
switches on each panel, in addition to the bus-bar 
switches. 

The choice of one or the other of the above- 
mentioned arrangements depends purely upon the 
circumstances of the case, and no definite general 
rules can be given. All the arrangements shown 
will give good results, and it is clear that any one 
of them can be readily applied to almost any type 
of switchboard, except that the ‘‘ringed” systems 
could hardly be applied to cellular backless boards. 

It must here be pointed out that one of the most 
important points connected with the design of large 
high-pressure switchboards is the proper design and 
arrangement of the bus-bar system, with its section 
switches in the bars themselves and on the panel 
connections. 

It will now be advisable to consider as briefly as 
possible the question of protective overload devices 
for high-pressure three-phase circuits. As_ will 
have been gathered from what has already been 
said, this question really becomes one of automatic 
oil-switches versus oil-fuses. 

It isa difficult matter to attempt to make outa 
good case for the fuse, when the latter is proposed 
as a protective device for, say, a 10,000-volt three- 
phase circuit transmitting a lot of energy, and the 
writer thinks that any unprejudiced engineer 
acquainted with the nature of the problem must 
nowadays reject the high-pressure fuse altogether 
for this class of work. Compared with the oil circuit- 
bréaker, it requires far more space, its action is 
uncertain, and even dangerous, it is highly un- 
mechanical, it is inconvenient (from the point of 
view of replacement), and, and above all, and quite 
apart from these characteristics, it does not fulfil 
the requirements of an overload protective device, 
as it has no selective action. 

It would appear that the only type of fuse* that 
can be used at all for the above-mentioned work is 
the oil-fuse, the latest form of which may be assumed 
to be that shown on the cellular generator panel in 
Fig. 3, page 41l ante. Of the oil-fuse it may be said 
that it works, and that is about all; of course, it is 
possible it is alsocheap. The fuse in Fig. 3 consists 
of a number of very short fuse wires, the ends of 
* these wires being attached to springs, each spring 
being in a separate pot or compartment containing 
oil; all the fuse wires are connected in parallel by 
means of connections between the bottoms of these 
compartments. When the fuse blows, the springs 
(which are, of course, in tension under normal con- 
ditions) disappear altogether below the surface of 
the oil, and, if the joints of the compartments are 
sound, and if the oil does not fire, the phases are 
successively broken to the accompaniment of a 
considerable flash, smoke, and noise. If the oil 
does fire, a total interruption to the supply is 
the result, as the arc is maintained and the whole 
panel is damaged. It must be remembered in 
this connection that when a protective device fails 
in this way, the circuit being continued through 
the arc, a very bad state of affairs results, because 
the pressure across the ends of the are must be 
more than the bus-bar pressure. On the one hand, 
the pressure rises naturally at this point, due 
to the change in the circuit ; while on the other 
hand, the generator pressure (if a generator fuse 
is in question) is no longer in phase with the 
bus-bar pressure (as the generator is no longer 
held rigidly in synchronism) and the two pres- 
sures add themselves, the tendency always being 
to maintain the are. Naturally, a fuse in a 
feeder supplying synchronous machinery at the far 
end would be subject to the same effects, and this 
is one reason why such hijsh-pressure fuses must be 
made with the smallest possible amount of metal 
in them, which will volatilise almost instantaneously 


* Recently Mr. G. W. Partridge has brought out a 
complete line of ‘‘ Sparklet ” fuses (see Electrician, July 
4, 1902), which the writer has not yet had an opportunity 
of trying. It is believed, however, that these fuses are 
giving excellent results, even for heavy currents at 10,000 
volts. This class of fuse the great advantages 
of requiring but little space, and of being easily replace- 
able, with, of course, no oil. Doubtless, in the experienced 
hands of Mr. Partridge, these ‘‘Sparklet ” fuses will meet 
with considerable success for the class of work in which no 
*‘time” element or other selective principle is required. 








at the fusing current, in order that the arc may 
not get a fair chance of forming. From this point of 
view the high-pressure oil-fuse referred to above, 
with its disappearing spring terminals, isall right as 
long as the comparatively small arc (which naturally 
cannot be prevented from starting at the moment 
the wires melt) does not fire the oil. 

From time to time the writer has had occasion 
to observe the working of such oil-fuses on 7000 
and 10,000-volt polyphase systems. Often these 
fuses worked excellently ; sometimes, however, 
quite the reverse. In the latter case serious con- 
sequences to the entire installation invariably re- 
sulted. And the conclusion arrived at was not so 
much that the construction of the fuse could be im- 
proved, but that the application of fuses at all to 
this class of work was wrong in principle. 

Given that it is possible to construct an oil- 
switch that is capable of breaking currents of the 
magnitudes met with in practice at pressures of the 
above order and greater (and with regard to this there 
can be no doubt whatever), it certainly seems logical 
to fit such a switch—which is in any case required in 
the circuit—with an overload attachment, so that it 
will operate automatically at a certain predetermined 
and perfectly definite overload. And a considera- 
tion of the advantages gained by adopting this 
principle, instead of that of fusible cut-outs, for the 
protection of high-pressure circuits must unavoid- 
ably lead to the conclusion given below. 

The high-pressure switches shown in Figs. 1 and 
4 are all of the automatic three-pole double-break 
(per pole) oil type, and are provided with overload 
attachments only. These switches, which are 
typical of their class, can be operated by hand, as 
indicated, and, in addition, they are tripped out at 
a detinite overload with the help of the relays pro- 
vided. The latter, which are placed on the opera- 
ting-board, adjacent to the switch handles, are 
worked at a pressure of a few volts from current 
transformers located in the distant brickwork com- 
partments ; two current transformers per relay are 
provided (Fig. 2) in order that an overload on any 
one phase may bring the whole switch out. Clearly, 
the relay can be provided with a ‘‘ time attach- 
ment” if desired, so that the overloads have to re- 
main on for definite periods before the switch opens ; 
on the other hand, instead of an ‘‘ overload” relay 
a ‘‘reverse current” relay can be used which 
will open the switch only in the case of a reversal 
of the current in the circuit controlled by it. 

The following are the principal advantages of 
automatically-operated oil circuit breakers in com- 
parison with fuses, for protecting high-pressure 
circuits transmitting large amounts of energy:— 

(a) The considerable space required by the fuse 
on the high-pressure panels is saved altogether, as 
the automatic attachment is simply applied to the 
oil-switch, which is required in any case. 

(b) A much better arrangement of the whole 
board can be made, partly because of (a), but also 
because the high-pressure panels have not to be 
arranged with the view of the more or less frequent 
withdrawal of heavy fuse-boxes for the replacement 
of the fuses. 

(c) It is not necessary for the attendant to go 
near the high-pressure board for the purpose of 
renewing the protective device. The automatic 
switch is reset from the operating platform simply 
by throwing in the switch handle; the switch is 
always so arranged that it cannot be closed on an 
overload greater than that for which it is set. 

(d) Owing to (c), a considerable amount of time 
is saved when the circuit is opened owing to an 
overload, for instance; when fuses are used, 
spares must be available, and even then several 
minutes, to say the least, are required for the re- 
placement. 

(e) The automatic oil-switch is a thoroughly 
mechanical arrangement, in keeping with the engi- 
neering features of the system, which a fuse, with 
its porcelain pots or tubes, &c., certainly is not. 

(f) The automatic oil-switch is adjustable, and 
can be underset or overset temporarily, for in- 
stance (by means of a simple screw adjustment on 
the relay), without interfering with the supply ; 
with a fuse this is impossible. 

(g) The automatic oil-switch operates with prac- 
cally absolute certainty at a given pre-arranged 
value of current. Even with the best fuses this is 
never the case, as the fuse-wire alters with time, 
due to the mechanical stress in it produced by the 
springs, and to oxidation, alteration of structure 
with heating, &c. 

(h) The fuse has no selective action—that is, it 


cannot be made to discriminate between forward 
and reverse currents, or to operate after a certain 
perfectly definite time has elapsed, &c.* The 
automatic oil-switch, on the other hand, can be 
made to operate under these conditions, without 
complication. 

(i) Whereas the best-designed high-pressure fuses 
must of necessity interrupt thecircuit to the accom- 
paniment of more or less noise, smoke, and flash- 
ing (generally of the nature of an explosion) causing 
disturbance generally, and risk to its surroundings, 
the oil circuit-breaker operates under the same con- 
ditions quite quietly, without anything being seen 
beyond what is shown on the instruments and 
indicating gear on the operating-board. 

(j) If the assumption is made (see later on) that 
a break under oil causes the least disturbance to the 
circuit—that is, a minimum rise of pressure at the 
moment of opening the circuit—it is clear that no 
fuse constructed up to the present can behave as 
well as the automatic oil-switch in this respect. 

A consideration of the above matters, and of 
certain others which will doubtless strike the reader, 
will show that not only is the principle of the auto- 
matic oil-switch the logical one to employ in connec- 
tion with the protection of high-pressure three-phase 
circuits, but itis the right principle also. The writer 
is convinced that it is only a question of time 
before the main-circuit fuse disappears altogether 
from high-pressure boards, just as it has already 
done from direct-current traction switchboards. 


(To be continued.) 








THE T.-8.8S. “KAISER WILHELY II.” 
(Concluded from page 377.) 

WE conclude our series of illustrations of the 
Kaiser Wilhelm II. by reproducing the drawings 
of the shafting and propellers, the former on the 
two-page plate, and the latter on pages 450 and 451. 
As we have already mentioned in the description of 
the main engines, the crankshaft is of the six-throw 
type, the two sets of quadruple-expansion engines 
driving each of the crankshafts being situated in 
two separate water-tight compartments, so that the 
main machinery is divided into four separate units. 
The division between the two sets of machinery is 
clearly indicated in Fig. 97, where there is shown 
. short connecting shaft 900 millimetres (353 in.) 
ong. 

The crankshaft, illustrated by Figs. 97 to 100, 
has a total length of 21,950 millimetres (72 ft.). 
Reading from the right, the sequence of the 
cylinders is low-pressure, second intermediate, 
high-pressure and first intermediate tandem ; high- 
pressure and first intermediate tandem, second 
intermediate, and low-pressure. The cranks 
are set at an angle of 60 deg. from each other, 
reckoning the whole six as one set ; but if the two 
engines are separated, then the cranks of the 
forward engine move at 120 deg. apart ; while the 
aft engine cranks also work at 120 deg. interval ; 
but these do not synchronise with those at the 
forward end. It will be noticed from the drawings 
which we réproduce that the after crankshaft 
is of greater diameter—that is, 635 millimetres 
(25 in.), as compared with 530 millimetres(20.87 in. ). 
This, of course, is explained by the fact that the 
whole of the power of the forward engine must be 
conveyed by the crankshaft of the after engine. 
It might have been more convenient, if not 
cheaper, to have made all six cranks of the 
same dimensions, and thus interchangeable ; but 
the reduction in diameter was decided upon to 
minimise weight. The bearing surfaces, however, 
are the same for both forward and aft engines; the 
diameters of the crankpins are also uniform through- 
out. This arrangement was determined upon, not 
only to reduce the number of spare parts necessary, 
but also to facilitate the balancing. In addition to 
the drawings of the main shafting, there is also re- 
produced a typical diagram of the building up of 
the discs and crankpins, while Figs. 101 to 104 illus- 
trate the system of couplings. Tapered bolts have 
been used. There is a special coupling between 
the two engines, so that the forward engine may be 
thrown out of use in the event of any breakdown. 
The crankshaft is of nickel steel. 

There is also given on the two-page plate an ele- 





tubular fuses of the expulsion type do not, of 
course, blow instantaneously, particularly when the fuse 
wire is of copper or aluminium ; but no reliance can be 


by og 





placed upon their action in this respect after the wire has 
been in use for some time, 
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vation and plan, with cross-sections of the shafting 
(Figs. 105 to 115). The thrust-shaft is 5900 milli- 
metres (19 ft. 4 in.) in length, and there are in each 
shaft 13 horseshoe-shaped thrust-rings of the internal 
water-circulation type. The thrust-shaft runs in 
oil baths ; and the practice of the North German 
Lloyd is to change the oil and to have it filtered 
after each trans-Atlantic run. 

The tunnel-shaft is 604 millimetres (23.78 in.) in 
diameter, and is fitted in lengths of 6080 milli- 
metres (20 ft.), the diameter over the flange being 
1080 millimetres (42.5 in.). The arrangement of 
the bearings and the intermediate supports for the 
shafts are well shown in the cross-sections at the 
respective frames (Figs. 110 to 115). 

An interesting feature of the shafting is the 
arrangement of the stern tube, which is shown 
by Figs. 116 to 127, on the two-page plate. 
It will be noted that the Vulcan Company have, 
in this instance, arranged for the shaft being put 
into position from the outside instead of from the 
inside, as has been the practice in many Atlantic 
liners. The cost involved is much less. All the 
gland-nuts of the stern-tube are screwed up simul- 
taneously by means of a toothed wheel and worm, 
so as to secure true alignment (Figs. 124 to 125). 
The propeller-shaft has a cast-brass liner shrunk 
on, and runs on lignum vite strips fitted into brass 
bushes, as shown in the sections. The stern tube 
itself is of cast iron. The various details are clearly 
shown in the drawings which we reproduce. + 

The drawings reproduced on Figs. 124 to 127 
show the method of securing the stern tube by 
means of flanges and very strong bolts to the 
stern frame at the aft end, while at the forward 
end it is bolted to one of the bulkheads, specially 
strengthened for the purpose. 

The whole shafting, extending to 71 metres 
(232 ft. 11} in.) from the forward end to the point 
of the propeller boss, was manufactured at Messrs. 
Krupp’s Essen works. While the crankshaft was 
of nickel steel, the line-shaft and propeller-shaft 
were made of crucible steel, each section being 
made from an ingot measuring 3.90 metres 
(12 ft. 9} in.) in length, 1.85 metre (6 ft. 84 in.) 
in diameter, and weighing approximately 80 tons. 
Each of these ingots was cast from metal melted 
in 1768 crucibles, the operation occupying 490 men 
during 30 minutes. Kach shaft was forged in a 
5000-ton hydraulic press in 22 heats, the actual 
forging having lasted a total of 62 hours. There 
is a hole, 250 millimetres as an average in diameter, 
bored throughout the shaft. The following parti- 
culars, showing the composition and characteristics 
of the metal used in the respective shafts, may be 
quoted :— 
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The propeller is illustrated in detail on pages 450 
and 451, and its dimensions are as follow :— 


ie. 
| bo a3e 
Descri.ti | Material | ¥ és g. S2a% 
escrijtion. | aterial. % “3 og Eg 
o ts 232 Sht5 
) es ae bss 
tons |tons per per 
sq. in. cent. 
One six - throw) Nickel steel | 114 | 8841 , 21 7.87 in. 
crankshaft formed | by 
of six parts 0.98 in. 
coupled together 
One thrust-shaft..) Nickel steel | 182) 35.30 21.5 _ Ditto 
Five intermediate Siemens -Mar-| 66.9, 34.60 24 Ditto 
shafts tin steel | 
One propeller shaft Crucible steel | 27.1; 383.08 22 Ditto 
226.2 | 





Diameter 6,950 mm. (22 ft. 9 in.) (ca.) 
Pitch .-- 10,300 ,, (33, 98.,, 
Surface ... ... 19,525 m? (113 sq. ft.) 
ae 0.278 
Circular area 
Number of blades _... 4 
Indicated thrust on the 
four blades... ee 98,300 kg. 
Pitch 1.482 
Propeller diameter 
Maximum pitch 10.900 mm. 
Minimum 9. i 


The boss of the propeller is made of cast iron, and 
has shrunk-on rings on both ends ; the blades are 
secured to the boss with iron studs and brass nuts. 
The four blades of each propeller are of manganese 
bronze. The details of the connection of the 
blades to the boss, reproduced on page 450, are 
worth careful study, as they are the result of the 
trials of several alternative methods on board ship 
atsea. It may be added that it is the practice of 
the Vulcan Company to plane the surfaces of their 





propeller blades, and for this purpose a special 
machine has been designed and constructed ; this 
machine we hope to illustrate in an early issue. 
In concluding our article, we take the opportunity 
to thank the Vulcan Works and the North German 
Lloyd for permission to publish the drawings, for 
the particulars given, and for their courtesy to the 
writer when visiting the works and the ship. 





GRINDING MACHINES AND 
PROCESSES.—No. XX XI.* 


By JoserH Horner. 


WE propose now to discuss briefly the work done 
on the circular grinders. This includes parallel, and 
tapered or angular work, both external and internal, 
and also face work. A good deal of tool-grinding 
is performed also on these machines, but we shall 
only touch lightly on this subject, because this is a 
case of growing specialisation. So many good tool- 
grinders are now on the market, designed primarily 
for that work, and secondarily for light circular 
work, that the subject of tool-grinding as a whole 
will be deferred for the present. This will probably 
form the subject-matter of a shorter series of articles 
in another volume. 

The high-class universal machines are not the 
most suitable for general shop service. The plain 
commercial grinders, which are capable of doing 
parallel and slightly tapered work, are preferable for 
the ordinary run of jobs. The swivelling wheel-head, 
and the numerous extra fixtures of the universal, 
increase the liability to error and the responsibility 
of the attendant ; while the machine can be more 
profitably employed on complicated work, for which 
the plain machines are unsuitable. It is necessary 
to distinguish between commercial, or heavy and 
comparatively rough grinding, working within 
hundredths, or at most a thousandth limits, and 
the finer precision grinding working within a 
fraction of a thousandth. Each has its distinct 
sphere, but the two are often mixed up. The case 
is paralleled by roughing down in the lathe, which 
can be done most economically with the high-speed 
steels, and the fine finishing cuts, for which the 
ordinary high carbon steels are apparently better 
adapted. Side by side with the improvements 
which we have witnessed in the precision grinders, 
we have an increase in the slogging capacity of the 
commercial grinders, and an extension in dimen- 
sions and types. It would be just as reasonable to 
expect to do heavy grinding on a fine precision 
machine as to obtain the best results from high- 
speed steels on a common lathe. 

Examples of precision grinding are found in 
machine spindles, mandrels, and their bearings, in 
press fits, in gauge-making, and the large classes 
of work of which these are representative. Com- 
mercial grinding is represented by such work as 
piston and pump rods, shafts and axles, chilled 
rolls, &c., which, though plain, take a considerable 
time to do in the lathe, and an indeterminate period 
when a lathe is in bad order ; often involving a lot 
of correction by filing and emery cloth, after the 
turning tools have done their best. In a proper 
grinder all work of this class, whether parallel or 
shouldered, can be done in one-fourth or one-sixth 
the time required for average turning. 

In the work of the circular grinders the greatest 
obstacles to accurate results have been found, first, 
in the faults of the machines, and, second, in 
lubrication, or cooling, the proper co-relation of 
speeds of wheels and work, and the grades and 
widths of wheels. We have in previous articles 
seen how the best machines have been so improved 
as to eliminate many of the faults of early types. 
The other matters lie to a great extent in the hands 
of the attendants, subject to the possession of 
wheels of high quality, and of a considerable range 
of numbers and grades. 


* The dates at which the F mage articles appeared 
are as follow, No. I. to No. XII. in vol. xxiv. (1902) :-— 
No. I., July 4; No. II., July 25; No. IIL, August 8; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. [X., November 7 ; No. X., November 21; No. XI., 
December 12; No. XII. December 26, 1902, in vol. lxxiv.; 
and No. XIII, January 16, 1903; No. XIV., January 30; 
No. XV., February 20; No. XVI., March 6; No. XVIL., 
March 20; No. XVIIL., —_ 3; No. XIX., = 17; 
No. XX., May 1; No. XXI., May 15; No. XXIL, 
May 29; No. XXIII., June 12; No. XXIV., June 26, in 
our last volume; No. XXV., July 10; No. XXVIL., 
July 24; No. XXVII., August 7; No. XXVIII., August 


With regard to the use of water, this may be 
disposed of briefly. The point to remember is, 
that it is so valuable an aid that one cannot have 
too much of it. In this respect, grinding is akin 
to the work of the automatic turret lathes. The 
full lubrication adopted on these two classes of 
machine tools is almost a thing of yesterday. The 
traditions of the drip-can have died hardly. Me- 
chanics long fought shy of the floods of water and 
oil used on these machines. Even a stream of water 
dropping by gravity does not answer the purpose. 
Pressure is wanted as well as volume, and this is 
supplied by the centrifugal pump. And the modern 
machines comprise, as we have seen in our previous 
illustrations, provisions of recent development for 
directing the streams of falling water over suitable 
protective guards, away from slides, into troughs 
and tanks. The raison d’étre of lubrication lies in 
temperature. If there were no such thing as in- 
creasing temperature, the need for water would be 
much lessened. It would still, however, be retained 
for the purpose of washing away the grinding dust, 
which, if dry, would fly all over the machines, and 
into bearings and crevices. With regard to increase 
of temperature, there is no process that occupies such 
a peculiar position as grinding. There is no work 
so sensitive to slight accessions of heat as this. 
In the lathe, the milling machine, the planer, an 
increase of temperature that is easily recognisable 
by the finger, is not inconsistent with accurate 
results. But in the grinder, a minute increase that 
cannot possibly be detected by the finger will 
utterly spoil the accuracy of a spindle. Several ex- 
periments and all experience attirm the same con- 
clusion, that no rapid grinding is possible without 
abundant lubricant, and that the harder and faster 
the work is being done, the more essential it is. 
There is now no excuse for using a scanty supply 
of water in any modern machine, as our previous 
illustrations have shown. Water also keeps the 
cutting points of the emery sharper than when dry 
grinding is done. For, in strictness, an emery 
wheel is not an abrasive tool, though always classed 
assuch. The particles of emery are sharp points 
which act by cutting purely—only the depth of cut 
is exceedingly fine. ; 

Even in cases where lubrication is not usually 
adopted, there is no reason why it should be neg- 
lected. Fettling grinders may pass, as they simply 
take off fins, runner marks, scabs, &. But all 
surface grinders might be run wet, and all tool and 
cutter grinders might, though many are run dry. 
Even in the lightest cuts, where rise of temperature 
may not be feared, the water prevents the dust 
from flying. 

Mistaken notions often exist as to the amount of 
the wear of wheels, It is assumed that long pieces 
cannot be ground truly parallel by reason of the 
wear of the wheel during a traverse. Under certain 
conditions a wheel will wear — long roughing 
cut. This will happen if the work is speeded too 
highly, and the wheel forced hard. It will happen 
if a wheel is very soft. But in proper grinding 
these things should not be allowed to occur. A 
wheel should not wear sensibly even in a long 
roughing traverse, and practically not at all in long 
finishing cuts. The wear is controllable to so great 
an extent that the same wheel can be used for 
— a number of short pieces of work. 

ith regard to speeds of emery wheels, it is not 
correct to maintain one surface speed for all alike. 
Nor is it true to say that one wheel is equally suit- 
able for all materials and all speeds. One wheel 
can be made to grind all stuff that comes along-—all 
irons, steels and brasses, &c.—but it is most unwise 
to attempt to make it perform such a varied class 
of duties. The time occupied in changing wheels 
would often be made up two or three times over in 
the i rapid reduction, or better finish, of the 
work. 
The character of the work being done must in- 
fluence the choice of a wheel, besides that of the 
material itself. Even on the same material occur- 
ing in different forms, wheels of harder or softer 
material may have to be used—being either slow or 
rapid-cutting. This is a matter for experience to 
decide, and to a certain extent it depends on the 
build of a machine—whether light or substantial. 
The diameter of the work and the speed are not 
necessarily related ; that is, in advanced practice; 
a uniform surface speed for work is not adhered to, 
any more than it is in turning and planing opera- 
tions, &c. In the examples of machines previously 
shown we have seen a considerable range of speeds 





21; No. XXIX., September 4; and No. XXX., Sep- 
tember 18, 1903. 


provided for by stepped cones, and these can be 
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utilised for any diameter that is being ground. 


The advantage of the change occurs in grinding will, in the course of time, become feeders to the 
work of different qualities of material, without | grinding machines, removing the bulk of material 
This is a matter for guess with high speeds, and coarse feeds, leaving jy in. 
and trial; hence the desirability of being able to/ or ,; in. to be taken off in the grinder. Thither we 
effect changes with facility. The different grades! may anticipate things are tending, even to a dis- 
of steels or gun-metals require either different | passionate observer. 


changing the wheel. 


wheels or different surface speeds, and it is often 


easier to change the latter than the former. 


| 


j 
| 


The | rapidity with which it is possible to remove metal 
speeds of revolution of the work should not exceed | from cylindrical work by grinding, in a very graphic 
from 10 ft. to 40 ft. per minute, depending on other | way. , 








may fairly anticipate that the high-speed lathes | 


The Brown and Sharpe Company illustrate the 





Instancing wheels 18 in. diameter by }-in. | 


































is not only a waste of time, but it is not so well for 
the subsequent grinding, because the temperature 


conditions. Speeds of 100 ft. and more per minute | and 1}-in. faces, then with the ?-in. face wheel, |in the latter operation is less liable to rise when 


are too high. 
experiments of 
speed of the work is much more favourable to 
efficient grinding than high ones ; but, other things 
being equal, a high rate of feed favours the removal 
of the maximum amount of material. 

The relative arrangements of these several factors, 
which are possible and practicable, open out an 
almost infinite range of utilities for the grinding 
machine. The possession of numerous grades of 
wheels in different diameters and widths of face, 
employed at different speeds and feeds and depths 
of cut, on work rotated at widely different speeds, 
opens out vast possibilities. The grinding machine, 
we may assume, is as yet in a comparatively un- 
8 gnmen stage; it has yet to take its proper 
place in the machine-shop. 

Mr. Norton has stated that it is practicable to 
remove one cubic inch of steel per minute from 
cylindrical work by grinding with suitable wheels. 
He also states that though the discovery of high- 


Speaking in general terms, some 
Mr. 


speed cutting steels has given large returns, the | 


there are approximately 2,500,000 cutting points | 
Hess have shown that a low! 


at work each minute, and with the 1}-in. face | 


the work leaves the lathe with a rough surface than 
when it is a fine finish. The turning should be done 












wheel 5,000,000! And these cutting points pass| with as coarse a feed as the lathe will take—the 
over from 1 to 4 square feet of work per minute! | coarser the better, within reason, say } in., or 
This is in strong contrast with the work of the| more. The fine allowance formerly made was ne- 
lathe, with its single cutting point. cessary when grinders were built very light. It 

A first selection of examples of work ground is | was, moreover, a relic of the practice of lathe filing, 





ge en of grinding wheels are even greater. | 
e also expresses the belief that in time grinding | 
machines will be built to remove several cubic | 


inches of material per minute. Few, perhaps, will 


be prepared to grasp these statements ; but | 


Mr. 


orton is an enthusiast on grinding, and he| 


probably knows as much as any man living on the | 


subject. 
instances it is not practicable to make a quick lathe 
cut good enough to allow of close turning to size, 
on account of spring ; and that if the lathe cut is 
not a quick one, at a high speed and coarse feed, 
the grinding wheel will 


He puts the case thus: That in many | 


t in the simple matter | 


of removing stock, to say nothing of the better) 
surface produced. 


From this point of view we 


shown in the accompanying figures. j}when most lathe work was, as much of it is now, 
finished by filing--a minute allowance for this 
being left in the finishing cut. 

The advantage o* rough turning and finish grind- 
ing largely depends on the coarseness of feed, and 
depth of the rough cut. You can turn coarsely 
without distorting a bar of fair size, and then a 
fine finish can be imparted by a few traverses in 
the grinder, also without distortion. The important 
point is to turn coarsely and grind lightly, but not 
to reverse the processes. 

Fig. 445 shows a wagon or carriage axle roughed 

in the lathe, leaving ,; in. to be ground. Grinding 
on such work as this has long been practised in 
English locomotive shops for truing the journal 
portions, being done on a lathe type of grinder, 
with two rests working simultaneously. Fig. 446 
is a chilled roll, which in various sizes affords illus- 
trations of a sphere for which the grinding machine 
is eminently suitable. Rolls 10 in. diameter by 
12 in. long, roughened by use,- are reground in 
‘from five to twelve minutes. Rolls of the sume 
diameter, 24 in. long, are reground in from one 
and a-half to two hours. 

Figs. 447 and 448 show two Corliss exhaust 
valves ground on a Norton machine. They were 
54 in. in diameter by 264 in. long. The photograph 
to the left shows the roughly-cut surface, done with 
a feed of } in. as it left the lathe, the cut down the 
body at the back not being visible, and the figure 


Fig. 444 shows a long shaft being ground on a 
Landis universal, in which the general arrangement 
of headstock, footstock, wheel-head, the water 
guards a, and back rest are seen. This is a 
machine in which the wheel-head travels. A plain 
rod such as this can be ground with or without 
being roughed down previously in the lathe. It 
can be roughed down from black or bright bar with 
the same wheel as that used for finishing, by alter- 
ing the depth of cut. Speaking generally, a soft 
wheel is better for the general work of the grinder 
than the harder ones, and soft coarse wheels are 
more suitable for fine finishing of steel and iron 
than fine ones. The Norton Company, in a general 
way, use for soft steel, wheels No. 24, grade M ; 
sometimes No. 36, grade L. For cast iron, 46, 
grade K, or J. For hardened steel, 36, grade L, 
almost exclusively. Sometimes, however, 60, grade 
L; or 46, grade L. The same numbers in grade K 
are often used for hardened steel. But it must be 
borne in mind that beyond this there is no definite 
rule, on account of the variations in shape of the | 
work, as well as in its amount of carbon. 

At present most work is rough-turned only pre- | 
vious to grinding. The allowance left for ‘idling 
should not be over js in., or under a in. in 
diameter. In the older practice a less allowance 
than this was made, and is often still, a finishing | 


| cut being taken in the lathe before grinding. This | 
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Fig 451. 


Fig. 452. 
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to the right shows the ground surface. 
turned 34; in. over the finished size, and ground in 
thirty minutes to a limit of 0.002 in. for diameter, 
and one of 0.0005 in. for straightness. The total 
time occupied from the placing in the lathe to the 
finished grinding was 42 minutes. 

Grinding close up to shoulders is not difficult. 
Though a machine-table or wheel-head will not 
reverse with sufficient precision to grind up to a 
shoulder—the reversing dogs are set to reverse at a 
little distance from the shoulder. The wheel is 
afterwards fed right up by the hand-wheel, which 
permits of the most delicate adjustments. Fig. 449 
illustrates the method of grinding the ends of 
bushes, held on a mandrel. The wheel used has a 





It was 
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half the total taper, measured as diameter. 
and reversed, as in plain grinding. 


table remains in its central 
the wheel bed is set to the angle. 


THE BRITISH ASSOCIATION, 
(Continued from page 420.) 
Tue MATHEMATICAL AND PuysicaL SECTION, 


Twenty years ago Professor Arthur Cayley pre- 
sided over a Southport meeting, attended by 2714 
members. This year only 1754 members assembled, 
and though this figure was higher than the 
Belfast record of 1902 with 1620 members, and 
little lower than the Glasgow record of 1901 (1912 
members), in all these three cases the attendances 
had gone down by about a thousand members from 

those of previous meetings held in the samé towns. 
| The Honorary Treasurer of the British Association, 
| Principal Carey Foster, F.R.S., regretted to have 
|to make such an announcement at the concluding 


meeting. But for all that we need not take a pessi- 





The | mistic view of the future of the British Association, 
table is traversed past the wheel automatically, | nor point discouragedly to the greater number of 


| members at the German Naturforscher- Versamm- 


But when a steep taper is required, the swivel |lungen. The meetings of the German scientists 
sition on the bed, and | also have their ups and downs, and the scientists 
The line of 
motion of the cross-slide then lies parallel with the 


| are always reinforced by a strong contingent of 
| snedtion! men of all branches. The multiplication. 


taper required. The wheel platen is set at right of scientific societies, the university extension move- 
angles with the line of movement of the wheel | ment, and the improved means for scientific instruc. 
slide, so bringing the grinding face of the wheel | tion all over the country would naturally lead to an 
parallel with the line of the taper. apparent decrease in the popularity of the .British 
| To grind two tapers, the two settings are com- | Association for the Advancement of Science; which 
| bined, that, namely, of the swivel table for the | has done so much to stimulate the interest in scien- 
slight taper, and that of the wheel-bed for the tific research. It is true that the Southport meet- 
steep one, Fig. 452. Here the face of the wheel | ing was not a great gathering ; but it had not been 





harrow cutting edge only, on eaeh side, and is fed | is parallel with the first-named taper a, as required 'expected to be, while a great’ ering may con- 
in. ‘ By varying the angle of the wheel, undercut | for automatic traverse of the table. The second fidently be predicted for August 17, 1904, at Cam- 
edges can be ground. Bushes.can be ground all | taper b has to be ground by feeding the wheel by | bridge. i 
over without distortion in this manner, the hole | hand, the wheel being guided by the angle to which | _It is likewise true that Section A, Mathematical 
being ground first, then the outside, then the ends. | its bed is set. and Physical Science, was less burdened with papers 
An application of the grinder to facing work is | Fig. 453 shows how the headstock centre of a} than it has often been, and that not one of the 
shown in Fig. 450. A flange, head, or wheel, A, | grinding machine is trued up in place without any |sections, not even A, met on Saturday. But A 
on the shaft B, is being ground by a dished wheel ‘trouble, and with the certainty of the standard | had to subdivide, as usual, on three days, and a 
C, on a special centre. The fine lateral adjustment angle— 60 deg.—being maintained. The headstock, | list of fifty-three papers, comprising important dis- 
seen at D permits of a precise movement to , gy in. | that of the Landis universal grinder, is swung | cussions, is sufficiently long for the transactions of 
This is one of the Landis machines, the water|round 30 deg. and clamped, and the automatic |one section. In character. the papers maintained 





guards being seen at E. 

lhe methods of producing tapers depend on the 
steepness of the taper required ; if slight in amount, 
the swivel table is set, asin Fig. 451; if considerable 
im amount, the wheel is turned round on its bed to 
produce the angle. In the first case, the arrange- 
nent is that for plain grinding, excepting that the 
Swivel table is set by the scale of degrees, or of 
taper per foot. The scale of degrees indicates one- 





traverse started and worked over the short length 
required, or the hand movement may be employed 
| instead. 

| Fig. 454 shows a chuck being utilised for holding 
|a piece of work while being ground to a bevel. 
The angle is obtained by swivelling the headstock 
to bring the bevelled face parallel with the edge of 
the emery wheel. The automatic traverse of the 
latter is then set in operation. 





| their high standard. 


Radioactivity and meteoro- 
logy were the prominent subjects, and several of the 


‘important resolutions adopted by the General Com- 


mittee originated in Section A, which gave the 
Association its President, Sir Norman Lockyer. 
The resolutions authorise the General Council to 
promote an organisation for the more liberal sup- 
port of higher education in the direction urged in 
the presidential address, and to approach the 
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Government on the question of making provision 
for university education. The resolutions further 
approve of the uniformity of meteorological reports 
and of the systematic investigation of the upper 
atmosphere by means of kites and balloons, as re- 
commended by Section A ; and it was also resolved, 
again on the initiative of Section A and its Presi- 
dent, Mr. Vernon Boys, that the existing sectional 
committees shall be continued in existence until 
the appointment of the committee for the ensuing 
year. So far the sectional committees had ceased 
to exist with the concluding meeting—though the 
work of the honorary officers did not by any means 
end then, of course—and the management had, 
during the year, entirely rested with the General 
Council. This last resolution will, as Sir Norman 
Lockyer remarked, prevent the machinery of the 
Association from growing rusty. 

The Honorary Secretaries of Section A were this 
year :—Dr. C. H. Lees (Owens College), Recorder; 
A. R. Hinks, M.A. (Cambridge); R. W. H. T. 
Hudson, M.A. (Cambridge); A. W. Porter, B.Sc. 
(London) ; D. E. Benson (Southport) ; J. Loton, 
M.A. (Southport). Sections A and B (Chemistry), 
Section G (Engineering), Section H (Anthropology), 
and Section L (Education), together with the recep- 
tion-rooms, post-oftice, &c., were all accommodated 
in the same block of buildings, consisting of the Town 
Hall, Cambridge Hall, and the Art Gallery. The con- 
venience of the arrangement amply compensated for 
the slight temporary discomfort which the occasional 
overcrowding of the rooms for the two departments 
of Section Ainvolved. The International Meteoro- 
logical Conference, which was attended by seventeen 
delegates from Europe and the United States, under 
the presidency of Professor Mascart, also deliberated 
in the same building during the meeting. Though 
the Conference was not in any way connected with 
the British Association, this co-meeting was a 
very happy circumstance. That it took place 
was largely due to Dr. W. N. Shaw, of the 
Meteorological Office, who, in conjunction with 
Mr. Lempfert and Mr. W. Marriott, Assistant 
Secretary of the Royal Meteorological Society, had 
also been able to arrange for an excellently stocked 
exhibition of meteorological instruments in one of 
the rooms on the same floor as the section rooms of 
A, B, and G. Weshall refer later to this very instruc- 
tive exhibition. Most of the foreign members had 
come over in connection with the Meteorological 
Conference. We mention Professors van Bebber, 
Hamburg; L. Boltzmann, Vienna ; Teisserenc de 
Bort, Paris ; Captain Chaves, Azores; G. Hell- 
mann, Berlin; H. Hergesell, Strassburg; H. H. 
Hildebrandsson, Upsala; J. W. Langley, Cleve- 
land, Ohio ; E. Mascart, Paris ; H. Mohn, Chris- 
tiania ; Willis Moore, Washington; Simon New- 
comb, New York; A. Paulsen, Copenhagen ; J. 
R. Pernter and J. Pircher, Vienna ; O. Petterson, 
Stockholm ; A. L. Rotch, Blue Hill Observatory ; 
General Rykatcheff, St. Petersburg; M. Snellen, 
Utrecht ; EK. R. Taylor, Penn Yan, New York; H. 
C. White, Athens, Georgia. Professors Boltzmann, 
Mascart, and Simon Newcomb were nominated 
Vice-Presidents of Section A. Of the total grant 
allowance of 9001., 1501. fell to Section A for seismo- 
logicul, meteorological, and magnetic observations ; 
351. to Section B for tables of wave lengths of spectra 
and the study of hydroaromatics; and 901. to Sec- 
tion G (Sir J. I..Thornycroft) for the determina- 
tion of the resistance of road vehicles to traction. 
We group the papers without adhering to the order 
in which they were read. 

Raproactivity AND CoMETs. . 

The presidential address, by which Mr. C. Vernon 
Boys, F.R.S., opened the proceedings of the 
Mathematical and Physical Section, ranks with 
the best that have been presented to Section A in 
recent years : the beautiful discourse on the laws 
of nature with which Professor Poynting charmed 
his audience at Dover, in 1899, and Professor 
Larmor’s remarkable exposition of zether theories, 
given at Bradford in 1900. Mr. Boys’s address 
cannot be summed up under one heading, and 
though the great topic of radioactivity received 
the chief part of his attention, he did not himself 
suggest the heading which, for the purpose of 
classification, we have ventured to adopt. Mr. 
Boys dwelt on various matters of importance, and 
the courage and breadth of his views, and the dry 
humour in which they were expressed, did not fail 
to impress his audience. We printed the address 
in full on page 405 of our issue of September 18. 

In discharging the first sad duty devolving upon 





a president, Mr. Boys had to record the loss of 
many men eminent in pure and applied science 
during the past year. A long span of life was 
fortunately granted to many of them. The veteran 
balloonist, Glaisher, attained his ninety-third year ; 
Osler, the inventor of the self-recording anemo- 
meter and rain-gauge, passed away in his ninety- 
fifth year ; Stokes, one of the greatest thinkers of 
his time, was born in 1819; J. H. Gladstone, 
equally revered as a scientist and as a man, had been 
a member of the British Association for fifty-three 
years, and had missed only two meetings, if we are 
not mistaken. Astronomy has suffered severely in 
losing Common, Harkness, Deichmiiller, C. Dufour, 
and Otto Hilger, the brother of the late Adam 
Hilger, ‘‘who between them brought to this country 
German thoroughness and French skill in instru- 
ment manufacture.” This tribute, paid by Mr. 
Boys to ‘‘one of our first and most valuable con- 
structors,” was subsequently singled out as par- 
ticularly pleasing by Professor H. H. Turner, and 
the Section fully endorsed his remarks. We have 
not mentioned all the names of Mr. Boys’s obituary 
list, but we should not omit Willard Gibbs, one of 
the most original mathematical physicists. 

As regards radioactivity and comets, Mr. Boys, 
it will be seen, peers at comets through radium 
spectacles ; and he drew particular attention to the 
researches of Nichols and Hull (Lebedew’s suc- 
cessors in the demonstration of the mechanical 
pressure of light), Schwarzschild, Arrhenius, and 
Bredechin. His pithy remarks on the teaching of 
mathematics, on the archaic language of Euclid, on 
the overdoing of Latin and Greek, and on the 
relations between the professor and the manufac- 
turer, will be read with considerable interest. 
‘*Nowhere are scientific problems of greater com- 
plexity constantly to be solved than in a great 
manufactory ; I look upon the works as our most 
valuable schools.” ‘*Of strenuousness,” he con- 
cluded, ‘‘we have plenty; but at school it is 
most apparent in cricket and football, and in 
after life in various expensive ways of murdering 
defenceless animals.” 

The words in which Dr. W. N. Shaw seconded 
Dr. R. T. Glazebrook’s proposal of a vote of 
thanks to Mr. Boys for his address were a fitting 
introduction to the discussion on radioactivity. 
The goddess of physics, he remarked, had been 
most proper and strict ; now she had become almost 
skittish. This discussion took place on Thursday, 
September 10, after the delivery of Mr. Boys’s 
address ; but a paper by Lord Kelvin on 


Tue ELecTRO-ETHEREAL THEORY OF THE VELOCITY 
or Licut ‘ 


was very appropriately interposed. In Lord Kelvin’s 
absence, the Recorder, Dr. Lees, briefly indicated 
the gist of the communication. Lord Kelvin has 
recently returned to a subject with which he dealt 
in his Baltimore lecture. He then described a 
mechanism for explaining the properties of an 
elastic. medium, regarding the atoms as rigid 
spheres. Inside each sphere he assumed another 
small sphere possessing mass, and this centre was 
connected with the enveloping shell by springs. 
In his present views on the constitution of matter, 
Lord Kelvin adheres to the atomic spheres, but the 
mass in the interior is represented by electric 
charges or electrions, as he calls them. The nega- 
tive electrion occupies the centre, the positive 
electrions are uniformly distributed on the inside 
of the shell, so that the whole sphere is neutral as 
regards the outside. The whole system oscillates, 
and it may cccur that the negative electrions are 
sufficiently disturbed to be thrown outside the 
shell. The equations for the velocity of propagation 
of a disturbance and the periodic time of an oscilla- 
tion yield the same curves as with the previous 
model, and Lord Kelvin regards his latter model as 
more real than the early type. We shall see that 
these views are applicable to the phenomena of 
radioactivity. 


NaTURE OF THE EMANATION FROM RaDIOACTIVE 
SUBSTANCES. 

The discussion of this subject was introduced by 
Professor E. Rutherford, of McGill University, 
Montreal. The Section-room was overcrowded, but 
nobody stirred during the three hours that the dis- 
cussion occupied. Professor Rutherford began 
with the early observations, dating seven or eight 
years back. He had found that something emanated 
from thorium—something electrically uncharged, 
in the nature of a gas which could not pass through 





mica ; it was carried by air currents without any 
velocity of its own, and the discharging capacity 
proved capricious. The radioactivity of this 
emanation decayed rapidly ; it was reduced to one 
half in one minute, and to a quarter in two 
minutes. Dorn had confirmed a similar law of 
decay for radium, but there the decay was much 
slower, the radioactive power being, perhaps, a 
million times stronger, and reduced to one half 
its value after four days only. These emanations 
were not dust particles, for they did not form 
nuclei for condensation ; yet their size had been 
determined from experiments on their rate of dif- 
fusion. In almost all these experiments, we should 
like to remark, radioactive tests were relied upon. 

Both in thorium and in radium, to which two 
bodies Professor Rutherford confined himself on 
the whole, the emanations seemed to be accumulat- 
ing in the body, being produced at an apparently 
constant rate under all conditions, but liberated 
suddenly, e.g., by dropping the dry substance into 
water, where it dissolves, or by heating it. Cellu- 
loid tubes absorbed the emanation (Curie). Passed 
through cooled tubes the emanations were con- 
densed—-or impeded by the air or other gases 
present—but they did not lose their radioactive 
power, and moved again when the temperature was 
raised above —150 deg. Cent. (radium) or — 120 
deg. Cent. (thorium). These were apparently pro- 
perties of gases; but we knew of no liquid that 
would absorb the radiations, and the gaseous 
emanations certainly behaved like the inert gases 
of the argon family, since the most violent chemical 
reagents did not affect them at all. We had to 
distinguish between the emanations and the radia- 
tions or emissions coming frum them. These latter 
were, as is now well known, of three kinds. The 
a emission consisted of positively charged bodies 
of the mass of twice the hydrogen atom projected 
with an astonishing velocity of about 20,000 miles per 
second—i.e., a tenth of the velocity of light. It was 
this high velocity of the particles, compared to which 
a discharged rifle bullet was merely crawling, which 
accounted for the enormous display of energy. In 
Crookes’s spinthariscope we saw what scarcely any- 
body had believed possible a few years ago—the 
light produced by single atoms striking the blende 
screen, the first time probably that we have observed 
any single-atom effect. 

The gaseous emanations, therefore, threw off 
something endowed with an enormous energy, 
though of infinitesimal mass. Some 15 milli- 
grammes of radium bromide gave a light of 2 or 3 
candle-power for days, and yet we had not sufi- 
cient mass to collect or to weigh the emanation. 
Where could that energy come from? Not from 
outside, he thought ; it must be internal energy 
stored up, as in a ball held by a string and whirled 
round, and suddenly released by cutting the string. 
What we saw was due to the rotational velocity 
of the atom, which, suddenly released, flew off in 
a tangent with the velocity of that instant. The 
emanation further passed into other bodies, ex- 
citing in them radioactivity. This excited activity, 
however, which may be due to the residue left 
behind after the emanation had been given off, 
decayed at a different rate: slowly in the case: of 
thorium, in which it was reduced to one-half its 
value within eleven hours; and rapidly in radium, 
in which the same reduction to one-half resulted 
within half an hour. 

As mentioned above already, the time rate of 
decay was in geometrical progression, and not in- 
fluenced by any external conditions, being the same 
in a big vessel as in a small tube, at —150 deg. 
Cent. and +500 deg. Cent. (Curie). It was further 
noticeable that the activity laws for the various 
radium salts—the chloride, bromide, nitrate—were 
the same. All that was opposed to our established 
views on chemical reactions which depended largely 
on temperature, and we had here to deal with 
monomolecular reactions, depending simply on the 
number of atoms present (the terms ‘‘atoms” and 
‘‘molecules” were used rather indiscriminately in the 
discussion). The radiating atoms were evidently 
disintegrating, but the bulk of the atom might be 
stable, and only a few breaking up at the time. 
The disintegration occurred in several stages. 
The radium threw off the positively charged 
a body; what was left behind was different and 
unstable, and threw off more radioactive emis- 
sion ; this emission carried with it the emanation 
which had the capacity of exciting radioactivity 
in other bodies, and was associated with rays of 
high penetrative power, analogous to the Rontgen 
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rays. Something non-radioactive should finally be 
left perhaps an ordinary chemical body ; but it 
would not be a known body. Under the pressure 
of time, Professor Rutherford hurried over this 
part of his discourse : he did not particularly speak 
cf the Band y rays, and we might misquote him. 
According to Ramsay and Soddy, helium was one 
of the disintegration products of the radium emana- 
tion, and this was no really new observation, since 
Lockyer had found evidence of an evolution of 
helium in stellar spectra. His theory, Professor 
Rutherford concluded, explained everything that 
we knew at present concerning these phenomena. 

Sir Oliver Lodge congratilated Professor Ruther- 
ford on this exposition of ideas of revolutionary 
importance, which gave us a working hypothesis ; 
the truth, he felt, was lying in that direction. He 
would wish that the distinction between the emis- 
sion—the thing shot off—and the emanation—that 
which remained behind—should more generally be 
observed. The emanation was itself radioactive, 
which was evidence of a change going on. Mathe- 
matical physicists were not surprised to be intro- 
duced to substances in transition stages. Larmor 
had foreshadowed unstable atoms seven years ago. 
The chemists, however, would not like this, and if 
radium was throwing off helium or something else, 
they might, and did, say (Meldola) that it was evi- 
dence not of an atom breaking up, but of a com- 
pound breaking down ; the subject thus passed down 
from Section A to Section B (Chemistry). The 
energy amounts involved in these radioactive 
phenomena and other features, however, clearly 
excluded ordinary chemical explanations. 

Sir Oliver Lodge then proceeded to communicate 
Lord Kelvin’s contribution to the discussion, eluci- 
dating the difficult portions of Lord Kelvin’s argu- 
ments. Lord Kelvin’s summary is very interesting. 
We have to consider, he stated, three types of 
rays: the positively electrified a rays (or emissions) 
which are stopped by most, even gaseous, screens ; 
the more penetrative, negatively electrified 6 rays ; 
and the most penetrative y rays. The a rays might, 
in accordance with the doctrine of Aepinus, be 
atoms (molecules) of matter of radium itself or 
of radium bromide ; the 8 rays atoms of resinous 
electricity or electrions ; the y rays simply vapour 
of radium. On the theory sketched out in the 
above-mentioned paper, Lord Kelvin considers that 
each of these rays could confer electric conductivity 
on any other gas present. That the non-electric 
y rays (vapour, in his opinion) should have so 
remarkable a penetrating power would not be 
incompatible with the mutual forces of Boscovich ; 
if these forces between an atom of radium and the 
atoms of the lead plate through which it passes 
were very small, permeation would be possible. 
The great and easy absorption of the a rays and 
their vitreous electric charges only meant that 
an atom, shot from radium with less than its 
neutralising quantity of electrions, would not 
penetrate far without acquiring its neutralising 
quantity. While, therefore, the a and y rays were 
more apparent than real, Lord Kelvin believes 
chiefly in the B rays. These negatively charged 
atoms or 8 rays could not pass through screens 
(solid, liquid, gaseous) without setting up electric 
disturbances, which we need not expect from the elec- 
trically neutral y rays. Referring to his first paper, 
Lord Kelvin argued that even thermal motions 
would occasionally dislodge electrions, and all sub- 
stances should hence be radioactive ; for under the 
influence of electrostatic force, those motions must 
contribute to the electric conductivity. Radium, 
which was millions of times more active than other 
substances, might be poly-electrionic to an extra- 
ordinary deyree—i.e., it might contain a corre- 
spondingly Jarge number of electrions. All that 
did not touch the real mystery, however—namely, 
the constant emission of 90 calories per gramme 
per hour. This heat could not possibly come from 
the store of energy lost during the time interval 
of the heat production, and Lord Kelvin suggested 
an absorption of ethereal waves by the radium. 
A piece of black cloth, contained in a glass flask, 
immersed in water and exposed to the sun, would 
make the water sensibly warmer than a piece of 
white cloth ; the energy travelled inward as light 
energy, and outward as thermal energy. Curie 


had placed a bag containing radium near his ther- 
mometer bulb, and thus observed that this thermo- 
meter kept 2 deg. Cent. warmer than an ordinary 
thermometer. A crucial experiment might be made 
by determining the emission of heat from radium 
entirely surrounded with lead. 





Professor H. E. Armstrong admitted that the 
phenomena required a novel explanation. But he 
was astonished at the feats of imagination to which 
he had listened. Muthmann had shown that the 
phosphorescent bodies were not pure substances. 
Chemists knew far too little about radium, and 
possessed far too little of it to investigate it pro- 
perly, and they certainly had no evidence of any 
atomic disintegration on our earth. Exaggerating 
fluorescence effects, and taking account of external 
sources of the energy in Lord Kelvin’s sense, we 
might arrive at an explanation, he thought. 

Mr. W. F. Soddy answered that the theory of 
Professor Rutherford, with whom he had been 
plivileged to work, covered all the known facts, 
and did not contain anything in contradiction to 
chemical doctrine. Madame Curie had fully investi- 
gated the properties of radium, which fitted into 
the periodic table with its atomic weight of 225 
and its general resemblance to barium. It was 
not necessary to assume a continuous change in the 
radium atom, which might be stable for the greater 
part of its life ; but some atoms might break up, 
and the atom in the ordinary sense then ceased to 
exist. Professor Armstrong had emphasised that all 
highly exothermic changes were explosive ; but that 
applied only to changes which were accelerated by 
heat, which was not the case with radium. The 
discovery of radium was no chance work, but the 
result of painstaking research ; and the novelty of 
the phenomena was not more astonishing than 
Bunsen and Kirchhoff’s first announcement of the 
possibilities of spectrum analysis. The production 
of rays went on together with the production of 
new matter. 

Professor J. Dewar described a continuation of the 
very interesting experiments to which we referred 
afew weeks ago.* Having ascertained that neither 
the luminosity nor the radioactivity of radium 
suffered at the temperature of liquid hydrogen 
(—252 deg. Cent.), he investigated whether the 
mysterious heat emission likewise continued at 
such low temperatures. He placed the radium, 
which Curie recently brought over for the lecture 
he delivered at the Royal Institution, into liquid 
hydrogen, contained in a vacuum-jacket vessel, 
itself immersed in liquid hydrogen. The walls of 
the jacket were, moreover, silvered to shut out all 
outside radiation. To the inner vessel a tube was 
joined, through which hydrogen would escape if 
there was any increase of heat within this novel 
calorimeter. The lowering of the radium tube 
produced such a constant escape of hydrogen, and 
the radium, therefore, gave out heat even at this 
extremely low temperature. The amount was not 
so great, however, as in Curie’s own experiment 
conducted at 0 deg. Cent.; but the reason was that 
the new radium in question was freshly prepared, 
and had not yet acquired its full power of heat 
emission. It will be remembered that Sir William 
Crookes—who was not present—sealed up a little 
radium in a quartz bulb (glass is attacked by radium) 
forming the end of a capillary quartz tube bent 
twice at right angles. The bulb was heated so that 
any emanations could pass through a plug of quartz 
wool, into the cooled end of the capillary tube, 
they were to condense. Sparking electrodes 
were introduced into the horizontal part of the 
tube, and it was observed that these platinum elec- 
trodes remained self-luminous after the discharge. 
The capillary end of the tube lost its luminosity 
after two weeks, but it remained sufficiently radio- 
active to affect a photographic plate. It was cooled 
for one or two hours as a rule; if kept in liquid 
hydrogen for a whole night, it appeared non- 
luminous, but recovered luminosity after being 
taken out. Small crystals were noticed in the 
tube ; but Professor Dewar so altogether re- 
frained from going beyond a mere statement of his 
observations that it was only afterwards elicited that 
he did not think of radium crystals, but of a decom- 
position of the glass by the radium bromide. The 
sealed-off tube emitted both deviable and non- 
deviable rays ; the former alone penetrated through 
a screen of aluminium foil. When the now cold 
quartz bulb with the radium bromide was placed 
before a spectroscopic camera, a continuous spec- 
trum like that of fluorescent quartz, though extend- 
ing further into the ultra-violet, was obtained after 
an exposure of several days ; the spectrum was very 
faint, and contained no lines. When helium gas 
was admitted into the bulb, at ordinary and at re- 
duced pressures, the spectrum did not change. 








* See ENGINEERING, page 288 ante. 


But when the bulb was filled with air, a spectrum 
like that described by Sir William Huggins was 
secured ; it would therefore appear that radium 
produces no spectroscopic discontinuity even in an 
atmosphere of helium, and that the bands of 
Huggins were due to external nitrogen. 

Professor L. Boltzmann, of Vienna, inquired 
whether the coefficient of diffusion was really not 
dependent upon the temperature. This point had 
not been made clear by Professor Rutherford, and 
it resulted that it has not yet been experimentally 
investigated. Professor Boltzmann also thought 
that the spinthariscope bombardment was molecular 
and not atomic, but Sir O. Lodge considered that 
Rutherford’s measurementsof thea particles pointed 
to the opposite conclusion. Professor Schuster’s 
remarks constitute an original communication, to 
which we will presently come. 

Dr. Larmor, 8.R.S. who had repeatedly been 
appealed to, said that, though we might differ 
as to details, there seemed to be agreement as to the 
general lines of an explanation on electric basis ; 
even Lord Kelvin had fallen into line. If we 
assumed the molecule or electron to be constituted 
electrically, then everything depended on the 
dimensions and configurations of the electrons. If 
the electrons were small enough to be treated as 
points, we should have more than the 70 odd ele- 
ments of the chemist. But if we conceded size and 
structure to the particles, then such nuclei would 
be able to account for any amount of com- 
plications. But no theory, electrical or other, 
could give a complete account of structure. A 
spectrum was produced when the kinetic state was 
disturbed. A bright-line spectrum of a gas indicated 
a violent disruption, a chemical change more violent 
thankineticcollision, sinceevenatemperature of 2000 
deg. Cent. did not produce a bright-line spectrum. 
That no helium line was seen by Professor Dewar 
in the faint spectrum was not an absolute proof of 
there not being any ; they might have been masked 
by the quartz fluorescence. He concurred that the 
emanations were shot off with a velocity equal to 
one-tenth of that of light-—-tangentially, probably 
as Professor Rutherford had suggested, the source 
of energy being internal and to be found in atomic 
motion. He also agreed with Rutherford that the 
heat emission was due to energy degraded into heat 
by collisions between the emanations and the gas 
molecules surrounding them. It was difficult to 
understand, however, how these emanations could 
go on for years without apparent loss, and yet be 
condensed by cold; perhaps the atoms simply 
attached themselves to other molecules. 

Mr. W. C. D. Whetham, of Cambridge, would 
not treat the heat emission as an isolated pheno- 
menon ; it was a consequence of the radioactivity. 
He asked, however, how it came about that the 
radioactive deposits would best cling to walls 
which were themselves negatively electrified, and 
why the phosphorescence was stronger in that case. 
For the discharge of the positive a rays should 
leave the residue itself negatively charged. Pro- 








fessor Rutherford’s answer was that the emana- 
tion was at first neutral and then threw out posi- 
tive rays; the matter required further investigation, 
however. j 

Mr. W. Ackroyd, F.I.C., of Halifax, said that 
when water was admitted into a tube filled with 
a mixture of radium chloride and barium chloride, 
the phosphorescence ceased ; but when the tube 
contained pure radium chloride, the phosphor- 
escence continued. When a tube containing a little 
radium salt was wrapped with a paper which 
changed its colour at 45 deg. Cent., and the whole 
placed in a water bath which was slowly heated, 
the paper next to the salt did not turn more quickly 
than the other portion. 

Dr. Lowry, of London, drew attention to a 
parallel between bodies like saccharine and pseudo- 
saccharine on the one side, and thorium and 
thorium X on the other. In conjunction with Dr. 
H. E. Armstrong, he had studied luminous effects 
accompanying the breaking of crystals, especially 
of such that were known in two modifications of 
pronounced different character. The rays given 
out by crushing some organic compounds as well 
as the glow-worm rays had high penetrating power 
like the y rays, but they had never observed any 
effect on the electroscope. These modifications 
would pass into one another, and if the rates of 
decay and of recovery of radioactivity were the same, 
that process would also be reversible. The radium 
emanation seemed to receive its energy from the 
radium, but its mass from outside—the air, for 
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instance. To this Mr. Soddy replied that he 
had passed currents of hydrogen and of oxygen 
for months over thorium without effecting any 
change in the radiation; and Sir Oliver Lodge 
reminded the Section that certain pebbles would 
shine when knocked together. The characteristic 
of radioactivity was the discharge of the electro- 
scope. 

Mr. Boys was glad that quartz had once more 
proved a valuable material; it was now eleven 
years since he showed the way of preparing 
quartz fibre. : 

Professor Rutherford, in replying, stated that 
the energy of radiation seemed essentially to be 
internal (atomic), though some energy might be 
taken up from outside, and help to start the radio- 
activity. Freshly-prepared radium was only one- 
quarter as active as radium at its best ; the activity 
grew until it was balanced by the rate of decay. 
The heat generation was proportional not to the 
mass of salt present, but to the amount of emana- 
tion. Mr. Ackroyd’s experiment was not surpris- 
ing. ‘Traces of radioactive substances might be 
widely spread, and we had therefore to be very 
careful in such investigations. 


RapIoAcTIVE EMANATIONS IN THE EARTH’S 
Crust AND ATMOSPHERE. 


An abstract of this paper, by Professors Elster 
and Geitel, of Wolfenbiittel, Brunswick, was given 
by Dr. Lees. Elster and Geitel have, since 1899, 
carried on in Wolfenbiittel continuous observations 
on the dispersion of atmospheric electricity, and 
periodical observations all over Europe — from Sicily 
and the Alps up to Norway and Spitzbergen, fur- 
ther, in Algeria, under the most varied conditions. 
Investigations in caves and cellars have proved 
peculiarly instructive. The dispersion or discharge 
of atmospheric electricity (high in caves) seems to be 
connected with the degree of ionisation—how caused, 
we do not know, Dr. Larmor had remarked—and 
this paper suggests a further connection with the 
radioactivity of certain emanations from the soil. 
If the radioactivity on the sea-coast is 1, then it is 
4 at Wolfenbiittel, and 30 in the Alps. The air 
from clay soil is more active than the air from 
chalk ; the activity might depend on the presence of 
certain minerals. That water from deep wells was 
radioactive was first stated by J. J. Thomson. Sir 
Oliver Lodge alluded to the possible connection 


between the therapeutic value of mineral waters, 











taken on the spot and radioactivity—a point men- 
tioned in our issue of August 28, on page 289. 


CosmicaL RabIoactivity. 


Professor A. Schuster, F.R.S., of Owens Col- 
lege, in this important communication asked 
whether radioactivity was not, like magnetism, a 
common property of all matter, enormously ex- 
aggerated in certain substances. The question 
arose whether the effect would be cumulative, 
and should appear in the cosmic aggregations of 
matter. » Like the sun and the neighbourhood of a 
radioactive body, the earth was normally charged 
(with negative electricity); 14 per cent. of that 
charge was dissipated per minute, according to 
Elster and Geitel, and the store of negative elec- 
tricity must hence constantly be renewed, or half 
the charge would altogether disappear in an hour. 
There might be emanations from a radioactive 
earth. . The origin of atmospheric electricity was 
not yet explained. But we were living in an elec- 
tric field, through which negatively-charged par- 
ticles (cathode rays) were constantly driven out- 
ward, and which possessed a radioactivity similar 
to that found in the neighbourhood of a radioactive 
body. The similarity of the rays of the solar corona 
to cathode rays had often been pointed out, and he 
had maintained for a long time that the assumption 
of an increased conductivity of space at the time of 
a sun-spot maximum would explain the connection 
between sun-spots and terrestrial magnetism. The 
sun, like the earth, seemed to discharge cathode 
rays. He agreed with Mr. Boys that the repulsion 
of comet tails was not explained by the mechanical 
pressure of light. Whether we regarded the source 
of radioactive energy as external or internal, was a 
matter of instinct ; he was for internal origin, how- 
ever. When the origin of gravity was discussed 
long ago, Lesage suggested the existence of cor- 
puscles, such as we how assume ; Maxwell objected 
that this explanation involved that gravitation 
should be accompanied by a rise of temperature ; 
we had at present a body causing such arise. For 
50 years science had been turning about conserva- 
tion of energy, conservation of matter, and conser- 
vation of electricity ; we seemed now to into 
a period characterised by dissipation of energy, 
matter, and electricity. 


EMANATIONS FROM GOLD AND PLATINUM. 


The full title of this paper, by Mr. G. T. Beilby, 
of Glasgow, ‘‘ Intensification of Chemical Action. 





by the Emanations from Gold and Platinum,” 
indicates that we have not here to deal with radio- 
active phenomena, nor was any similarity sug- 

ested. Yet the term ‘‘emanation” is justified. 

r. Beilby places pieces, about 7 millimetres 
square, of platinum or gold foil on a glass slip, 
heats them in an air bath over a Bunsen burner up 
to 500 deg. Cent. for half an hour, and examines 
thé halo—the dim zone of transformed glass sur- 
face forming round the edges of the metal; the 
combustion gases must be allowed to circulate 
freely. The halo consists essentially of the pro- 
ducts of decomposition of the glass, and only to a 
small extent of metallic particles. The moisture of 
the breath dissolves the soluble salts contained in 
the halo—and leaves a thin film of spicules of silica 
or insoluble silicates ; when the moisture is evapo- 
rated, a crystalline deposit is observed. If a cover 
slip of glass is held over the metal, another halo, 
called for distinction an image, forms on the cover, 
When the cover is in contact with the metal—i.e., 
when we have two = plates separated by a small 
piece of metal—the halo and the image consist simply 
of an outline of the metal. The more the cover- 

late is raised, the broader the halo and image 
Sisaens while the image centre—that is, the bare 
central spot corresponding to the metal plate below 
—becomes smaller in diameter. Observations were: 
made, e¢.g., at distances of 0.2, 1.5, 3, and 7 milli- 
metres between metal and cover-plate ; the metal: 
plate was square, but by encroachment the halo and 
image became more and more oval. The emana- 
tions from the metal seem to be blown up like a 
fountain, which spreads and descends, and the 
decomposition of the glass is evidently accelerated: 
or intensified by the metal particles shot out. 
Something of the kind may occur in catalytio 
processes, Mr. Beilby suggested. We should like 
to add that, according to L. Woehler’s experi- 
ments, platinum is oxidisable, and those oxides: 
may play a part in catalytic phenomena. 


GRANULAR AND SPICULAR STRUCTURE IN SoLIDs. 


This important paper, also by Mr. G. T. Beilby, 
refers to subjects which the author has recently 
brought before the Royal Society. Already at 
the Glasgow meeting of 1901, he pointed out that 
transparence in metals was not confined to the 
most attenuated films. He then examined the 
metals in obliquely reflected light ; trying also trans- 
mitted light, he finds that a granular structure 
non spicular under different illuminations, and: 
that the spicular appearance is therefore caused by 
a granular texture. We summarise the other chief 
results. The surface layers differ from the massive 
metal, and resemble the thin films deposited on glass. 
These films, as Faraday observed already, are most 
opaque when in a state of strain, and become trans- 
parent byannealing ; contrary to the general opinion, 
gold leaf is, therefore, in its most opaque condition. 
Increase of transparence is accompanied by a dimi- 
nution in reflecting power and vice versd. Films 
only 10 » » in thickness appear perfectly trans- 
parent and optically continuous. Cutting, bur- 
nishing, polishing, and annealing produce a sur- 
face flow in metals, as if the surface molecules 
were viscous fluids, and the granular texture of 
the surface is largely due to surface tension. A 
little oil, spread on glass and wiped off, leaves 4 
granular film of spicular appearance under reflected 
oblique light ; films of varnish, fuchsin, oxides, 
and sulphides show the same appearance. The 
surface granulation is therefore almost universal, 
and is seen in chemical and electrolytic deposits. 
When very dilute solutions are precipitated, spicules 
are produced first, often from the breaking up of 
the film formed at the contact surface between the 
two liquids ; these spicules agglomerate tu granules, 
which sink and become centres of attraction for 
other moving spicules. Crystallisation is’ noticed 
only in the third stage, when the crystallic force 
overpowers surface tension. 

In the discussion, Dr. Larmor said that metallo- 
graphic experts did not all agree with Mr. Beilby ; 
metals should not be transparent. If the thin 
films did not conduct the electric current, as Mr. 
Beilby had stated, that indicated discontinuity. 
Maxwell had found that gold films were a thousand 
times more transparent than they should be ac- 
cording to the electro-magnetic theory of light ; 
but we must not forget that this theory concerned 
alternating currents of enormous frequency, and 
not continuouscurrents. Quincke had just finished 
a long year’s research on films which were so thin 
as to be undetectable ; the whole question should 
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be investigated by a committee of experts. In 
reply to Mr. Whetham, Mr. Beilby added that 
the spicules were not crystalline nor polarised, and 
even the annealed films were non-conductors. 

We now pass on to electrical papers. 


ELectRIcAL STANDARDS. 


The report of the Committee on Electrical Stan- 
dards was presented by the Secretary of the Com- 


mittee, Dr. R. T. Glazebrook, Director of the}, 


National Physical Laboratory, which has the 
custody of the standards. Comparisons of the 
resistance standards have been made during the past 
year, and the units discussed in the report are :— 
The ohm, 10°c.g.s. units ; the international ohm— 
i.e., resistance of a column of mercury of uniform 
section—106.3 centimetres in length and 14.4521 
grammes in mass; the original British Association 
unit ; the Board of Trade unit, supposed to repre- 
sent the international ohm, but constructed in 1891 
so as to be equal to 1.0358 British Association 
units ; the National Physical Laboratory unit defined 
as No. 4, as deduced from the wire standards 
of the Association ; the international ohm of the 
Reichsanstalt ; the mercury tubes, constructed at the 
National Physical Laboratory to represent the in- 
ternational ohm. Details of the values of the 
resistances of the various coils and of the new 
mercury standard resistances are given in two 
appendices by Mr. F. E. Smith, who is in 
charge of this department of the National 
Physical Laboratory. The first of these appendices 
covers the period 1888 to 1903. It results that the 
standard ohm can be recovered from the wire coils 
of the Association. The Board of Trade unit No. 4 
is less than the international ohm by 0.015 per 
cent. and less than the National Physical Labora- 
tory unit by 0.006 per cent. The coils have, on the 
whole, behaved remarkably well, but some coils have 
apparently suffered by experiments at very low 
temperatures, and the removal from Kew to Bushy 
Park seems to have somewhat affected the coil Flat. 
The platinum resistance thermometers made of the 
stock of wire purchased from Messrs. Johnson and 
Matthey have been tested by Dr. J. A. Harker 
with an old Callendar-Griffiths box with coils of 
platinum silver on the binary system. It is stated 
that the want of a better box is felt. There were 
six original thermometers, to which five have now 
been added. Two resistances of gold-silver wire, 
made by Matthiessen himself to represent the re- 
sistance at 15.5 deg. Cent. of 100 in. of pure an- 
nealed copper weighing 100 grains, have been 
obtained from Mr. H. A. Taylor and examined by 
Mr. Smith ; Matthiessen’s value agrees closely with 
that calculated by Dr. Glazebrook from Matthiessen’s 
figures of 1860. 


ELECTROSTATIC VOLTMETERS FOR ALTERNATING- 
CuRRENT CIRCUITS. 


The full title of this paper, by Professor E. W. 
Marchant, D.Se., and G. W. Worrall, B.Sc., of 
Liverpool, is ‘‘ The Use of Capacities as Multipliers 
in Connection with Electrostatic Voltmeters on 
Alternating-Current Circuits.” The authors point 
out that lower reading voltmeters had so far been 
applied only with non-inductive resistances in 
series to the voltmeters, which involved a large 
waste of power, while the use of transformers was 
equally cumbrous on account of the difficulty of 
insulation and the length of wire required. Their 
experiments allowed voltmeters of the Kelvin 
cellular type and the Ayrton and Mather electro- 
static type to be employed on circuits of much 
higher tension by connecting a capacity in series 
with the voltmeter across the mains and shunting 
another capacity, large in comparison to the volt- 
meter capacity, across the voltmeter terminals. 
To wii the disturbance arising from leakage 
between the condenser plates, the insulation 
resistance should be inversely proportional to 
the capacities. To ensure this the plates of 
both the capacities should be sheets of the 
same size and the same dielectric. Two instru- 
ments had so far been constructed on the 
principle described—one suitable for potential 
differences up to 300 volts on a 150-volt instru- 
ment (capacity ratio, 1: 2), the other for measure- 
ments up to 10,000 volts (capacity ratio, 1: 40). 
While Mr. Boys thought that the advantage gained 
by this would be well worth the small extra cost of 
the shunt capacity, Professor Ayrton thought the 
shunt capacity unnecessary, as the voltmeter could 
be calibrated when in series with the one capacity. 
Mr. Worrall replied that in that case, as pointed 





out in the introduction by Professor Marchant, 


very high insvlation was needed, and that it was | ago. 
not necessary to determine the two capacities, but | 


only their ratio. 


Ba.uistic GALVANOMETERS. 


Mr. P. H. Powell, of Liverpool, spoke on some 
points in the design and working of galvanometers, 
their periods, and damping. A specially-designed 
instrument was found to be wanting in sensitive- 
ness, and the cause traced to magnetism in the 
copper coil. Other coils tested proving likewise 
magnetic, he prepared his own copper wire by 
coppering a fine wire of pure copper electro- 
lytically. This wire was very brittle, however, 
and when rolled between brass and annealed, it 
was found to have become magnetic, probably 
through iron dust. Mr. Powell finally constructed 
a very narrow coil with a uniform field in which 
the orienting effect of magnetic particles could be 
neglected. A light copper disc was attached to 
the coil by a bone rod in order to increase the 
inertia of the system, and a small electro-magnet 
placed underneath the disc; satisfactory damping 
was thus secured. The galvanometer was calibrated 
in an original way, with the aid of a solenoid, and 
curves marking flux deflection for constant resist- 
ance and resistance deflection for constant flux. 

Mr. R. S. Whipple mentioned that the Cambridge 
Scientific Instrument Company had also had trouble 
with magnetic coils, due apparently to the silk insu- 
lation, and Mr. Boys, in the chair, informed the 
Section how he had overcome the difficulty. 
Copper seemed to turn magnetic as it became 
tarnished, owing to the formation of a magnetic 
sulphide ; he recommended the washing of the 
copper wire in acid to remove any traces of iron 
from the die, and then the gilding of the wire in 
an electrolytic bath. 

Dr. J. Johnstone Stoney, F.R.S., sent a com- 
munication on a subject on which he had read papers 
at previous meetings : ‘‘ How to exhibit in spectro- 
scopes the resolution of light into its component 
uudulations of flat wavelets, and how to employ 
this resolution as our guide in interpreting experi- 
ments.” 


THE THERMODYNAMICS OF IRREVERSIBLE 
PROCESSES. 


Mr. James Swinburne had prepared this paper, 
in which he referred to his series of articles on 
‘* Entropy, or Thermodynamics from an Engineer’s 
Standpoint,” which were concluded ‘in our issue 
of September 18, with the object of laying before 
the Section a ‘‘ syllabus of the subject for severe 
but, he hoped, kind criticism.” The discussion 
opened in a more severe than kind strain, but a 
more considerate tone prevailed later on, when the 
speakers recognised that they had misunderstood 
the author. Mr. Swinburne offered his brief 
remarks under the headings: Skeleton of Thermo- 
dynamics ; Waste; Definition of Entropy ; Rever 
sibility ; Equilibrium ; Heat Conduction. 

Professor Perry, in opening the discussion, re- 
marked that he spoke unwillingly. Mr. Swinburne 
had made a mistake in introducing a subject that 
should have been introduced by men like Bryan, 
Larmor, and Maxwell; and Mr. Swinburne did 
not understand the thermodynamics of engineers 
and physicists. The principles were clear, and 
Clausius’s definition of entropy was sufficiently 
clear for their problems. We knew little of irre- 
versible processes, but we could deduce the ¢ from 
the pressure and volume. Mr. Swinburne had used 
the term ‘‘entropy” in several senses. Challenged 
by Mr. Swinburne, Professor Perry said that he 
did not like the terim ‘‘entropy of a system” in 
any case. Dr. Larmor, too, was not very sympa- 
thetic to Mr. Swinburne, but some of his remarks 
were still less comforting to his opponents. The 
thermodynamics of reversible processes were com- 
plete, he believed, but we had to work out the de- 
tails of applications. Maxwell,and Tait, running on 
Kelvin’s lines of available energy, had given a 
wrong reading of Clausius’s entropy, as Willard 
Gibbs had first pointed out. The principle of the 
conservation of energy was fully exposed by Carnot 
in 1828, though he regarded heat as a substance—a 
posthumous note rectified this—and William Thom- 
son, in his first paper on thermodynamics, had 
adhered to the same view, adding in a footnote, 
however, that he differed from Joule on this point. 
It was very remarkable that when W. Thomson 
corrected this in a subsequent edition, he had only 
to change one sentence. Entropy of parts of a 


| system had been spoken of by Planck ten years 


Questions put by Professor Boltzmann, of Vienna, 
'a well-known authority on thermodynamics, as to 
| the meaning of Mr. Swinburne’s lowest available 
energy and other points, cleared away some mis- 
| understandings, and the further discussion by Mr. 
Whetham, who dwelt on instances of false equili- 
brium in chemical processes, and particularly by 
Dr. Larmor, was of an instructive character. 


ExpLosivE PressuRE AND Rate OF COMBUSTION 
oF CORDITE. 


In this paper, Mr. J. E. Petavel, of Owens 
College, gave a preliminary account of experiments 
carried on with his ingenious explosive chambers 
and recording pressure-gauges, which he described 
before the Bradford and Glasgow meetings.* His 
spherical chamber has a diameter of 10 centi- 
metres (4 in.), his cylindrical chamber the same capa- 
city as the spherical one—namely, half a litre (about), 
and a length of 69 centimetres (27 in.). The cordite 
is applied in thin threads or sticks, and the experi- 
ments concern so far the influence of the size of 
the cordite, of the charging density (expressed as 
weight of charge divided by its volume, grammes- 
cubic centimetres), and of the shape of the enclo- 
sure. This charging density is also the gas density 
after the explosion. The pressures went up to 2000 
atmospheres. It is confirmed that the bigger and 
the finer the charge, the quicker the explosion will 
go off—that is, the steeper are the explosive curves; 
any explosive burns quicker under high than under 
low pressures. Twice the charge gives more than 
twice the pressure. In the cylinder the charge 
cools four times as fast as in the sphere, because 
the cooling surface is greater, and the walls are 
nearer. But while in the sphere the explosive 
wave-curves are regular, they are wavy in the 
cylinder, because vibrations are set up ; when the 
charge is not uniformly distributed, these vibra- 
tions become dangerous. It is unnecessary to dwell 
upon the importance of these investigations, of 
which Mr. Boys spoke very highly. 


CarRBON AND Iron Arc Spectra at HIGH 
Gasrous PRESSURES. 


In conjunction with Professor R. 8. Hutton, of 
Owens College, Mr. Petavel has also been conduct- 
ing experiments with electric furnaces, which were 
brought before Sections B and A; in this latter 
section, Mr. Hutton referred to a very interesting 
side issue. The pressures being raised to 7, 40, 80, 
and 100 atmospheres, no ares longer than one or a 
few millimetres were possible with continuous or 
alternating currents of 100 or 200 volts owing to the 
strong convection currents which quickly burned 
the carbon electrodes. As a rule the one carbon 
burned away in such a way that the one electrode 
formed a cup embracing the other, or a narrow 
oblique gap was produced between the two. The 
electrodes looked afterwards like mirrors, as if they 
had been fused. On breaking the arc flames were 
seen which showed some of the cyanogen bands in 
the violet (notably the 3883 band) with a reversed 
head (ie., the bright violet side of the band is 
reversed). A similar reversal had been observed 
by Liveing and Dewar in 1880, but only on intro- 
ducing sone cyanogen compound. Applying further 
metallic electrodes, the copper spectrum was found 
to remain unchanged at higher pressures ; but the 
iron spectrum also showed reversals in the ultra- 
violet. When the pressure was reduced and the 
current (alternating, of 500 volts) turned on after 
exhaustion, no arc formed, but a glow started from 
a length of several inches of the $-in. iron elec- 
trodes, and the spectrum then was much simpler 
than the ordinary iron spectrum ; some lines were 
suppressed, others close to them remained visible. 
The paper was discussed by Professors Ayrton, 
Threlfall, and Larmor. 


RADIATION THROUGH A Focey ATMOSPHERE. 


This most important paper, by Professor Arthur 
Schuster, F.R.S., of Owens College, concerns the 
dark lines in the spectra of the sun and stars which 
are generally explained by absorption. This ex- 
planation is insufficient. For, Professor Schuster 

inted out, bright lines are mixed with dark lines 
in some stellar spectra ; and even in the sun the H 
and K lines are bright over a great portion of the 
disc. Such bright lines are possible, according to 
Kirchhoff's hypothesis, if the layer of gas in front 





* See ENGINEERING, vol, Ixxiv., page 528. 
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of the radiating surface is hotter than that surface 
—a supposition which is not always justifiable. 
Professor Schuster takes the scattering into ac- 
count which must take place to a certain extent in 
a pure gas and in condensable vapours in front of 
stellar photospheres ; a vapour in which such a 
scattering occurs he calls a foggy vapour. A mathe- 
matical investigation showed that a great thickness 
of foggy atmosphere tended to produce bright lines, 
but dark lines were also possible in curious combi- 
nations. When the radiation of the background 
and the coefficient of scattering were equal, the 
brightest lines would belong to the radiations of 
the greatest emissive power; this would account 
for the absence of the helium line D, from the solar 
spectrum. As the absorption ratios were not the 
same for the different wave-lengths, the more refran- 
gible lines of hydrogen appeared dark in many stars, 
and the less refrangible bright ; but if the scatter- 
ing were due to small particles which scatter short 
wave-lengths more than longer waves, the opposite 
would hold. This seemed to apply to the sun, 
whose ultra-violet hydrogen lines do not show as 
absorption lines. 

Professor H. H. Turner thanked Professor 
Schuster for having once again taken up a severe 
puzzle of long standing. Sir Oliver Lodge men- 
tioned that Rayleigh’s theory of the blue sky had 
now been extended to the sun, and that we did not 
know why ground glass and opal glass absorbed so 
much light, for there was no real absorption in 
that glass, provided it be clean; and Professor 
H. Dixon asked whether the complex molecules 
of Armstrong were required for this scattering, 
or whether single molecules sufficed. Professor 
Schuster replied that this latter question had not 
been experimentally investigated. 

Professor Schuster also read a paper on 


Wave PropaGATION IN A DispeRsivE Meprivm, 


dealing with media in which wave length and velo- 
city are not independent of one another, and with 
the particular case when the velocity is partly con- 
stant and partly variable with the wave-length. 


SPECTRA OF LIGHTNING. 


Dr. W. J. 8. Lockyer exhibited photographs of 
lightning to illustrate the different types of light- 
ning observed—ramified, stream, multiple dark 
flashes, &c., and of the few spectra of lightning so 
far obtained. There is no particular difficulty to 
be overcome, he stated, but it was a matter of 
luck, and he had in six years succeeded a few times 
only ; fast and slow plates appear to be equally 
suited. He places a Thorpe transparent grating 
in front of the photographic objective, and the 
plate, notably the one of May 31 last, taken at 
3a.M., then showed the flash—a single flash by 
preference—and the spectrum, or spectra, by the 
side of it, all in parallel bands. The spectrum, in 
fact, looks at first glance like a multiple flash. 
The first order spectrum is characterised by two 
bright lines and several fainter, also some dark 
lines. Pickering having declared that the light- 
ning spectrum, first secured by hin:, was simply 
the air spectrum, Dr. Lockyer tried to imitate his 
lightning spectrum by sparking through air in the 
laboratory. The laboratory spectrum, in dry air and 
in air charged with steam, was quite different, how- 
ever, even after passing many sparks through it ; 
there were four bright lines. On increasing the 
percentage of nitrogen more lines became apparent ; 
on increasing the oxygen two lines became more 
prominent. Dr. Lockyer is hence inclined to favour 
the natural assumption that the lightning spectrum 
is simply the air spectrum. Mr. Hinks, in the 
discussion, exhibited slides from the Yerkes Obser- 
vatory, obtained with a prism of 30 deg. and a lens 
of 11 in. focal length respectively ; in one photo- 
graph an air-spark spectrum was attached to thé 
end of the lightning spectrum, and the agreement 
was indeed striking. 


CoMPARISON OF THE NITROGEN AND THE 
AurorA SPECTRUM. 


Dr. A. Paulsen, director of the Meteorological 
Institute of Denmark, gave in this paper, read in 
French, a brief account of the results of the auroral 
investigation by the Danish Commission sent to 
Northern Iceland in 1899-1900. Of their two 
spectrographs, one was suggested by Mascart and 
constructed by Pellin, of Paris, and consisted of 
an Iceland spar prism and quartz lenses ; the other, 
of higher luminous power, suggested by Scheiner 


of ftint lenses and prism, photographed down to 
the line O of the solar spectrum. Twenty-three 
lines were photographed, under great difficulties, of 
which sixteen were unknown. The weather was 
extremely bad on the whole, but some nights were 
wonderfully clear, possibly owing to the auroral 
display. One observer turned the spectrograph, 
the other looked about with a pocket instrument 
for the best display. Measurements were made 
onthe spot, and later by comparison with the cathode 
glowand spark discharges, by D. LaCour and others; 
La Cour found one nitrogen line in the ultra-violet, 
which was missing on most of their plates, finally 
on one plate which had been exposed for one 
month. Most of the auroral lines agree with 
nitrogen lines, but the principal aurora line of 
Angstrém does not ; the subsequent exact measure- 
ments by Scheiner confirm this. The photographs 
were exhibited. 

With these last papers we have passed over to 
the Sub-Section for Meteorology and Astronomy, 
over which Dr. W. N. Shaw, F.R.S., Secretary of 
the Meteorological Council, presided. The subject 
of his address was 


METHODS OF METEOROLOGICAL INVESTIGATION. 


In the first address delivered to a meteorological 
sub-section at Belfast last year, Dr. Shaw said in 
his introduction that Professor Schuster, himself a 
meteorologist, an astronomer, and a physicist and 
mathematician, had remarked that the responsible 
duty of the Meteorological Office seemed to be to 
sign weather reports. He (Dr. Shaw) spoke. from 
the standpoint of an official meteorologist, not yet 
hardened into that most comfortable state of mind 
—pessimistic contentment. Meteorology occupied 
a peculiar position in this country. Looking over 
all the countries which the British Association 
might be supposed to represent—the British 
Isles, India, all the larger colonies, and the 
scattered islets of the Atlantic and Pacific—the 
merest glance would show that we stood to gain 
more by scientific knowledge, and lose more by 
unscientific ignorance, of the weather than any 
other country. If the meteorology of the world 
were placed, as it perhaps ought to be, in the hands 
of an International Commission, a considerable 
majority of the selected sites for stations would be 
on British soil or on British ships. ‘* We cannot 
help being the most important agency for promoting 
and for obstructing the extension of meteorological 
science.” And how did the academic organisation 
help us in this matter? There had beena time when 
meteorology was a recognised member of the large 
physical family ; but when the poor nestling began 
to grow, electricity developed simultaneously with 
the speed of a young cuckoo. Electrical engineer- 
ing had an abundance of academic representatives, 
brewing had its ae but the specialised 
physics of the atmosphere had ceased to share the 
academic hospitality, and to justify this treatment 
it was argued that meteorology was not, after all, a 
science. Under these circumstances Professor 
Schuster’s address had been very welcome. 

In the opinion of ‘‘the man in the street,” of 
course, the weather did in the British Isles just what 
it pleased, and the universities seemed to refuse 
encourageinent on similar grounds, disregarding the 
difficulties of any weather bureau situated on the 
eastern shores of the Northern Atlantic, and con- 
sidering that the Governmentsupport of meteorology 
relieved the academies of any duties. As meteoro- 
logy must depend upon observations from all parts 
of the world, it must be international, and a govern- 
ment department was indispensable ; but its future 
lay in the association of the universities with the 
central department. Professor Schuster had advo- 
cated suppression of the ever-accumulating observa- 
tions; Dr. Shaw thought that we required, not 
fewer observations, but more men and women to 
interpret them. Dwelling, then, on the work of 
the distinguished foreign meteorologists present, 
Dr. Shaw found an apposite way of illustrating 
how little comparatively was done in this country. 
In spite of all these achievements, however, he 
continued, the progress of general and dynamical 
meteorology had been disappointing. We lacked a 
Kepler—the man who formulated laws which no 
heavenly body actually obeyed, but which enabled 
Newton to deduce the laws of gravitation. Asa first 
step in the development of any physical science 
we had to substitute an ideal system for the 
indescribably complex reality of Nature. Thus 
Plato had already declared in his republic :—‘‘ We 


just as we pursue geometry ; but we shall let the 
eavenly bodies alone if it is our design to become 
really acquainted with astronomy.” Attempts had 
been made to determine the general circulation of 
the atmosphere by some calculation, assuming only 
the sun and a rotating earth as data of the problem. 
But that problem was not sufficiently formulated. 
Mathematics was an excellent engine for explaining 
and confirming what we knew, but not a substitute 
for observations. We had to deal with an ex- 
tremely thin sheet of compressible fluid rotating 
with a velocity of about 1000 miles an hour, subject 
to periodic heating and cooling of a very com- 
plicated character. What was true in our mathe- 
matical deductions was what was previously known 
from observation. Pettersen pa Meinardus, N. 
Lockyer, and W. J... Lockyer, and others, had 
studied the correlation of groups of meteorological 
phenomena. There were two forms of the strict 
periodic method. The one examined the generalised 
observations for periodicities of known length, 
lunar rotations, sun-spot frequency, &c. ; Professor 
Schuster had last year shown us how to detect the 
reality of hidden periodicities. The other method 
was by harmonic analysis of a series of observa- 
tions, with the view of finding causes for the several 
harmonic components. This method was supported 
by Kelvin and favoured. by the Maheasolagical 
Office, which issued the hourly results for its obser- 
vatories in the form of five-days means as repre- 
senting the smallest interval for which harmonic 
analysis could satisfactorily be employed. Dr. 
Shaw alluded to Sir Richard Strachey’s work in 
this field, and to the attempts made by Karl Pearson 
and Miss Cave to estimate the numerical value of 
the direct or inverse relationship between the baro- 
metric readings at different places on the earth.* 
When Buys-Ballot, who died in 1890 in Utrecht, 
laid down as the first law of atmospheric motion 
that the direction of the wind was transverse to the 
barometric gradient, and the force largely dependent 
upon the gradient, and when the study of synchron- 
ous charts showed that the motion of the air could 
be classified into cyclonic and anti-cyclonic rota- 
tion, Dr. Shaw continued, the meteorological 
Kepler seemed to be at hand. For more than thirty 
years depressions had been watched, and successful 
forecasts based upon a knowledge of their habits. 
But, unfortunately, the travelling depression did 
not preserve its identity in any sense to which 
quantitative reasoning could be applied. As long 
as we confined ourselves to a comparatively small 
area, the travelling depression was a real entity; but 
when we widened the area, it varied in path, speed, 
and intensity. We were familiar with ordinary or 
astronomical motion, the motion of matter, wave 
motion, the motion of energy, and vortex motion, 
the motion of matter with energy ; but the motion 
of a depression was merely the transmission of the 
locus of a transformation of energy; neither the 
matter nor the energy need accompany the depres- 
sion in its motion. In atmospheric disturbances, 
accompanied by rainfall and other thermal pheno- 
mena, we had to deal with the laws of the dissipa- 
tion of energy and the condition of maximum 
entropy. 
When the cyclonic depression was reluctantly 
recognised as too unstable,- Galton directed atten- 
tion to the anti-cyclones, the areas of high pressure 
and descending,currents. They had been watched 
by Koppen and van Bebber with statistical, rather 
than dynamical, success. In conclusion, Dr. Shaw 
pointed out that the minute examination of the 
kinematics of’a storm had convinced him that the 
travelling depressions were not all of one kinematical 
type. We still wanted really satisfactory self- 
recording instruments. The professors might do 
something by arranging for simultaneous readings 
all over the country for twenty-four consecutive 
hours. The thickness of the atmosphere was so 
small that air currents must react upon each other 
horizontally, and the meteorology of the southern 
and northern hemispheres were not independent of 
one another. He had puta series of maps in the 
exhibition of meteorological instruments showing 
what approximation could be made to an_iso- 
chronous chart of the globe without special effort. 
We knew a great deal about average distribution, 
but not enough about instantaneous distribution, 
and we might, by taking averages, hide the very 





* Supposing the barometer is simultaneously high at 
A and OC, but low at B and D, then A would be said to 
be positively correlated with C and negatively with B 
and D, and a wave-curve rapidly decreasing in amplitude 








and constructed by Toepfer, of Potsdam, consisted 





shall pursue astronomy with the help of problems 





could be drawn through these stations. 
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points we wanted to disclose. With the help of 
cloud observations and aeronautical investigation we 


might, however, acquire a knowledge of the kine- | © 


matics of the vertical and horizontal motion of a 
storm. 

The vote of thanks was proposed by Mr. Willis 
Moore, chief of the United states Weather Bureau, 
and seconded by Professor Schuster. 

(To be continued.) 








KILROY’S STOKING-INDICATORS. 

THE es of careful, systematic, and regular 
firing in steam-boilers are well known to engineers, 
especially where economy and the prevention of smoke 
are objects to be attained, and any arrangement or 
method whereby these objects are secured is certain to 
be valuable, particularly so in the stokeholds of 
steamships, where it so often happens that a number 
of boilers are worked in connection with one another. 

We suppose that there are few sea-going engineers 





on the intelligence of the. stoker for the regular firin 
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| that each boiler furnace be numbered, preferably with 
| brass numbers, because painted or chalked numbers 
are apt to be obliterated. 
The regulator, or timing apparatus, consists of a 
2 : | special switch mechanism, which at uniformly _re- 
who have not realised the danger of relying too much | curring intervals of time closes electric circuits and so 
actuates the stokehold indicators. The arrangement of 
f furnaces at stated fixed times. Any mechanical the switch mechanism is such that the stokehold 
appliance that will relieve engineers of this portion of jndicators do not all ring at the same time. This is in 
their many responsibilities must surely be welcome, | order to avoid the opening of more than one furnace- 
rticularly so if the — can be relied upon to | door at a time in any group of boilers. 
ulfil its duties in a satisfactory and unfailing manner.; On reference to Fig. 1, above, which shows the 
With this object the Kilroy stoking - indicator has | regulator situated in the engine-room, it willbe seen 
been designed and patented, and is now successfully at | that a lever is provided to enable the engineer to vary 
work on several warships. It has been devised with | the rate of firing ; for instance, if the regulator be set 
the object of facilitating the uniform firing of boiler | to an eight minutes’ interval, and supposing there are 
furnaces, so that by its use a maximum coal efficiency eight furnaces in the stokehold, the indicator will 
and a minimum of smoke production may be secu | 


- |show a new number and ring a bell every minute. 
In the case of a ship, the system provides that a By this means a complete rotation is obtained once 
number of ‘‘stoking-indicators” (one for each stoke-| in eight minutes. In order that. those indicators 
hold or row of boilers) are provided, each of which | only which are required may be placed in ener a 
rings a loud gong, and shows the number of the furnace | set vf switches is provided, one for each indicator. 
to be fired, at lar intervals of time and in definite The apparatus is strongly made and is watertight, 
rotation, all the indicators being actuated electrically | and an once switched into gear is automatically 
by one “‘regulator,” or timing apparatus, which is | operated, and requires no attention. ee 
placed in the engine-room. It is, of course, essential! Coming now to a more detailed description of the 
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apparatus, we, perhaps, cannot do better than com- 
mence with the general- electrical principles of the 
arrangement. These are shown in Fig. 2, page 454. 

An electric current from any convenient source, 
such as a lighting circuit, is carried from the terminals 
A A to either of the driving electro-magnets B and C, 
Figs. 2 and 3. These electro-magnets act upon a 
pivoted soft-iron armature D, Figs. 3 and 4, which 
communicates its motion through gear-wheels to the 
plane copper disc E. This disc, rotating as it does in 
the field of another electromagnet F, acts as a Foucault 
brake. This magnet may, for the sake of convenience, 
be called the brake magnet. 

The windings of the brake magnet and those of the 
driving magnet are arranged in series, in order that 
the relation between the pull exerted on the armature 
by the driving magnet, and the:retarding force on the 
copper disc, due to the field of the brake magnet, may 
remain practically constant with changes of voltage. 

The two driving magnets B and C are arranged sym- 
metrically about the axis of the soft-iron armature, 
but only one of them is energised at.a time. An 
automatic switch G, Figs. 2 and 5, depending for its 
action on the motion of the armature D, serves to 
break the circuit of one magnet and make the circuit 
of the other when the armature moves in one direc- 
tion or the other to the end of its swing. This 
motion of the armature first one way and then the 
other, and the consequent movement of the brake 
disc in like manner, is continuous and ‘automatic so 
long as the apparatus is switched on to the supply 
current. The automatic switch G in the regulator, 
besides directing the current to the driving magnets, 
makes and breaks the necessary contacts required to 
bring the indicators in the stokehold into action. 
Resistances H and condensers J (Fig. 2) in connection 
with the contact of the switch are used to reduce the 
spark in the breaking of the inductive circuits. The 
electro-brake magnet is provided with a subdivided 


the speed of the mechanism, and therefore the rate of 
firing up of the furnaces. This shunt resistance is 
wound with nickel wire on account of its high tempe- 
rature coefficient of resistance, and it forms a means 
of compensating for the temperature coefficient of the 
copper brake disc, so that the timing is practically 
unaffected by changes of temperature. 

The connection between the armature D and the 
current-diverting switch G will, perhaps, be better 
understood by , ee reference to Figs. 5 and 6, 
page 454. Upon the spindle L of the armature D 
a small disc is mounted, having at its periphery 
a discontinuous guard flange N in two parts, and also 
an arm-piece O, which oscillates with the armature D, 
Figs. 3and 4. To the ends of the arm-piece 0. are 
fixed two spiral springs P, connected at their other ends 
to two points, one on each side of the axis of the switch 
G. The upperend of the switch terminates in a fork, 
as shown in Fig. 5. This fork. is itself clear of* the 
disc M and guard flanges N, but each end of, the fork 
has a projecting pin R, which engages against the out- 
side of one of the flange guards N when the switch G 
is at the end of its travel. 

When the armature has completed part of its oscil- 
latory travel between the poles of the magnets, the 
springs P tend to make the switch G pass over to its 
other oblique position, but one of the projecting pins 
R, resting on the guard flange N, prevents its move- 
ment until the flange has completed its oscillatory 
movement. ‘The tension of one of the springs P then 
brings over the switch arm G suddenly, thus sharply 
breaking and re-making the alternative contacts S and 
T, Fig. 5, the armature will then be attracted by the 
other driving magnet, and so put into circuit. It will 
be seen also on reference to Fig, 2 that the action of 
the switch breaks the circuit in the one set of indicators, 
and closes the circuit to the other set. 

If reference be made to Figs. 5 and 6, it will be seen 
that the arm U has its spindle carried through the 





shunt resistance K (Figs. 2 and 5) which can be operated 


from outside, and serves as a means of altering at will | 





water-tight casing toan external pointer, which can be 


shown: in Fig. 1, page 454, thereby determining the 
intervals between the stoking of each furnace. 
Turning now to the stokehold indicator, it will be 
seen on reference to Figs. 7 and 8, above, that this 
consists of an operative magnet A, which is energised 
by the current through the time regulator. This elec- 
tromagnet attracts an inner pivoted armature B against 
the reaction of a spring C, and this armature during 
its motion operates a disc D by means of a pawl E. 
The disc carries a series of numbers or signs indica- 
ting particular furnaces in any boiler or group of 
boilers, and these numbers are successively destaped 











moved to and fixed in any desired position on the scale 





through an aperture in the outer casing of the indi- 
cator. At the moment any number is displayed an- 
other armature F is attracted to the other poles of the 
magnet, and actuates a striker on the bell G, and gives 
audible notice of any change of number. 

The operative electrical mechanism is enclosed in a 
water-tight casing shown at H, the whole apparatus 
prs encased in a protective cover I, which is pro- 
vided with perforations in its lower part to enable the 
sound of the bell to be easily heard. The cover K of 
the outer casing has in it a glass window L, through 
which the numbers may be read. 

The pawl E, which is pivoted to one end of the 
armature B, is controlled by a tail spring M, which 
comes alternately against the stops N, and thereby 
inserts or withdraws the pawl from the perforated 
wheel D. 

Switches W, Fig. 2, are introduced to cut out any 
indicator when it is not in use. Fig. 9 is a perspective 
view of one of the stoking-indicators. 

The advantages claimed for the ——— are :— 

1. It is less complicated and much less delicate than 
a clock mechanism if used for the same purpose. 

2. It lends itself to being set at speeds varying over 
a large range without complication. 

3. The forces used are large, thus enabling a quick 
make-and-break switch of adequate proportions: being 
brought pe corer re into action. 

The current taken is 


very small, being only .6-am 
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pere on an 80-volt circuit ; of this .2 ampere go to 
work the regulator, and .4 ampere for the stoking 
indicators, when all the indicators are in use. 

The apparatus is made by Messrs. Evershed and 
Vignoles, Limited, Chiswick, London, W., and com- 
plete installations were fitted in H.M. ships Hogue 
and Sutlej in January last, and, we understand, have 
been working satisfactorily since that time, also H.M. 
ships Bacchante and Implacable have recently been 
fitted with these indicators. Apparatus have been 
ordered for H.M. ships Euryalus, Monmouth, Bed- 
ford, Duncan, Cornwallis, Bulwark, London, Irre- 
sistible, Albion, and Glory. 








THE NEW ROKER PIER, SUNDERLAND. 

On page 458 we publish this week a general view, a 
plan, and sections of the Roker Pier, which forms one 
arm of the great harbour at the mouth of the Wear, 
and which, as briefly announced in our last issue, has 
‘ed been comple’ This very important work has 

en executed on behalf of the River Wear Commis- 
sioners to the designs, and under the supervision, of 
Mr. Henry Hay Wake, M. Inst. C.E., and was com- 
menced just eighteen years ago, the foundation stone 
having been laid on September 14, 1885, by Mr. James 
Laing, the then chairman of the River Wear Commis- 
sioners. The final block was laid last Wednesday 
week, September 23, by the Earl of Durham, on the 
occasion of the pier being formally opened. 

The general character of the Roker Pier is best 
shown in Fig. 1, page 458. The pier, as will be 
seen from Fig. 2, lies on the north side of the river. 
Its length is 2800 ft, and with the south pier, or 
southern arm, which is also rapidly approaching com- 
pletion, it will serve to enclose 125 acres of quiet 
water at ordinary spring tides. The entrance has been 
planned to permit of easy access even during heavy 
weather, and as the depth here is 38 ft. at high water, 
vessels of the largest class can find shelter when 
desired. 

The main object of the work, however, has been to 
render easier the shipment of large coal cargoes from 
the staithes on the River Wear. When the work was 
started, vessels with cargoes of 1500 tons could only 
proceed direct to sea from the river in the case of good 
weather, whilst in the case of rough seas, and also at 
neap tides, they had to make their way out by passing 
through the docks, which, as our engraving shows, 
have an opening on to the river. Although, as stated, 
the s uth pier is still unfinished, the protection already 
afforded by the harbour works is such that coal cargoes 
of 3000 to 4000 tons can proceed to sea direct from 
the river, the depth over the bar at the entrance being 
now 25 ft. There is thus an immense saving to ship- 
owners, as extra dues were levied when their ships 
proceeded to sea through the docks. 

The design of the works is wholly due to Mr. H. 
H. Wake, at that time and still engineer to the 
River Wear Commissioners, and the work has, as we 
have already mentioned, been carried out under his 
personal direction. The fact that in eighteen years’ 
work not a single life has been lost amongst the men 
employed is a striking testimony to the care taken in 
its execution. The high character of the workman- 
ship, and the great attention paid to points of detail, 
are matters on which Mr. Wake may well be compli- 
mented. 

The Roker Pier Works, we may mention, were 
visited by the members of the Institution of Mechani- 
eal Engineers on the occasion of their summer meeting 
last year, and we had occasion at the time (vide Enat- 
NEERING, vol. Ixxiv., page 177) to describe the works 
generally. We may, however, repeat here some of 
the chief features. 

A section through the pier is represented in Fig. 3, 
page 458, and a longitudinal elevation in Fig. 4. As 
shown, the pier proper consists of concrete blocks, 
deposited on a touniiotion of concrete in bags laid on 
clean rock. These bag blocks weighed in some cases 
116 tons. 

The moulded concrete blocks are of 45 tons weight. 
On their water faces they are lined with red Aberdeen 
granite, as indicated in Fig. 3. They were built in a block- 
yard of the type now usual in harbour works, where 
they were handled by a 50-ton goliath crane, and were 
put in place by a 50-ton Titan, which, when new, was 
the largest of its kind in existence. A suction dredger 
was used for clearing the 1ock from sand before de- 
positing the bag blocks. This sand overlaid the rock 
toa depth ranging in different places from 4 ft. to 
16 ft. 

For the major portion of its length the pier is 
35 ft. wide at coping level, but for the last 800 ft. it 
is 41 ft. wide and terminates in a massive round- 
head, containing 23,000 tons of stone and concrete, 
and founded in 40 ft. of water. Its height is 18 ft. 
above high-water level. The lighthouse on this round- 
head is built of granite masonry and carries a third- 
order light of 45,000 candle-power, giving one flash in 
10 seconds. The focal plane of the light is 83 ft. 
above high water. The illuminant used is gas. The 
cost of the Roker pier has been about 290,0000., and 


the total cost of the whole scheme when finished, by 
the completion of the south pier, is expected to reach 
0002. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 16, 1903. 

NorMat conditions in the iron and steel industry 
are gradually returning. During the past week prices 
encountered another ioe . Southern No. 2 foundry 
was cut to 10.75 dols. at Birmingham. It is believed 
that when prices throughout the North are harmonised 
with the latest cut, that buying will set in on a large 
scale. This probability was denoted yesterday and to- 
day in the receipt of mail, and in some cases tele- 
graphic, inquiry from quite a large number of buyers, 
the majority of whom are large consumers. _ The pro- 
ducing capacity has been increased by the addition of 
five or six new furnaces, but the output has been 
materially reduced by the blowing out of some twenty 
furnaces, which is demanded by the necessity for 
repairs. The trade feel much more hopeful this week 
than last, because of the indications of heavy buying ; 
but it is too soon to say whether the buying that is 
now in sight will be for merely current necessities or 
whether consumers will resort to their accustomed 
policy of anticipating requirements far ahead. The 
consumptive requirements certainly are not declining 
throughout the country. The severe cut in prices since 
the drop first occurred amounts to between 6 dols. 
and 7 dols. per ton. Quite a number of furnaces will 
be obliged to blow out unless they can secure business 
at current prices. This, however, applies only to the 
isolated and poorly located furnaces. The great pig 
iron interests could sustain a material reduction yet, 
and still make money. This downward tendency has 
been productive of much good. In the first place it 
has reduced prices, and brought them nearer to a 
legitimate level. Crude steel, however, has not yet 
declined, and until an adjustment takes place, if it 
is to take place, there will be very little business in a 
large way in steel billets. Large consumers of billets 
Saal thao are being imposed upon in being obliged to 
pay 27 dols. for Bessemer billets, as 22 dols. or 
23 dols. is nearer a fair price. Open-hearth billets are 
28 dols. at Pittsburgh, Youngstown, and Wheeling. 
There are hopes entertained that something will happen 
to bring the great billet interests to terms, but nothing 
warrants such an anticipation. The steel-bar mill- 
owners have reaffirmed the old quotations. The rail- 
roads in the South have refused to reduce freight rates. 
The coke-makers are holding prices where they have 
been fortwo months. These facts warrant the statement 
that there will be no material reduction in billets. 
This statement received corroboration from the fact 
that consumers’ requirements are now quite urgent, 
and mill-owners know that they will be obliged to 
come in the market shortly. In fact, there are more 
evidences to day of a general improvement in demand 
than there have been for several months. In the 
finished iron and steel department the demand re- 
mains at moderate proportions. Labour troubles are 
still interfering with the prosecution of a good deal of 
work. This fact has held back quite an amount of 
business for structural material, and it is probable 
that a great deal of the projected work will pass over 
into next year. 

The demand for merchant steel for agricultural pur- 
poses has picked «4 a good deal during the week 
among the smaller buyers, whose aggregate require- 
ments are heavy. Merchant pipe is very dull in small 
sizes, but this is quite a relief from the iene seationnd 
activity in merchant pee for months past. The 
heavy cotton crop will call for large quantities of 
bands, and the heavy wheat and corn crops will stimu- 
late a corresponding demand in the merchant steel 
line. - Sizing the whole situation up, the industry is in 
better shape, and a stronger tone prevails throughout. 
Inquiry has also peeved for rails and track supplies, 
but the bulk of this business is for small lots for deli- 
very during October and November. Heavy steel 
scrap and wrought-iron scrap are lower in prices than 
for some months, and when quotations drop to where 
they should be, the entire available supply of scrap 


will be absorbed. 
September 23, 1903. 


Pig-iron .buying has set in on a large scale within a 
few days. Northern grades of iron have weakened 
materially, and a great many buyers have taken 
advantage of it. Scotch iron has dropped in this 
market Is. 5d. within two weeks, and Middlesbrough 
foundry iron ls. 9d. in that time. Southern foundry 
iron has declined to 11 dols. for No. 2. These serious 
breaks have stimulated quite a liberal buying. More 
furnaces are threatening to go out of blast ; but it is 
hardly probable, in view of the generally improving 
demand, that this purpose will be carried out. Most 
consumers feel that pig iron has almost reached its 
lowest limit, and a great many are anxious to secure 
the acceptance of contracts, so that they will be sure 
of supplies should a rush set in. There are still 
rumours of further reductions in steel products. A 
strong effort has been made to force down prices of 





steel billets. A meeting of independents was held 
last week with a view, it is said, of establishing a new 
quotation—probably 27 dols. No definite action has 
yet been taken. A strong pressure was brought by 
consumers to this end; but neither the combinations 
nor the independent interests have felt that the pres- 
sure was sufficiently strong in warranting them in 
making a cut. Large sales of Bessemer steel have 
been made within a few days. Some of it is 
coming from Alabama. Bessemer iron is selling 
at furnace at 16.50 dols.; inquiries are increasing 
not only for billets, but for the various kinds of 
finished iron and steel. Muck bars are under better 
inquiry this week at 29 dols., at Pittsburgh. The 
contract is about being placed for 50,000 tons of struc- 
tural material for the Blackwell’s Island Bridge at 
New York City. A number of large railroad bridges 
are to be built this winter, and structural iron makers 
are expecting to have opportunities to bid on these 
structures withina month. There isa weakness in the 
plate-iron market, owing to a falling-off in orders for 
steel cars, and, in consequence, orders for plates are not 
being placed. Bessemer rods are quoted very strong 
at 35 dols. at maker’s mill, and open-hearth rods 
36 dols. ; chain rod, 37 dols. A few of the larger 
consumers of merchant steel placed orders for plough, 
open-hearth spring steel, and tool steel. These orders 
had a stimulating effect upon the market, and they 
were placed at the usual summer quotations. A large 
amount of business was booked this week in tinplate. 

The general situation is more satisfactory than for 
some months. Consumptive capacity is roundly esti- 
mated at 19,000,000 tons per annum of pig iron, and 
it is believed that productive capacity is a little in 
excess of these figures. It can be safely said that but 
for the unsettled state due to labour agitations there 
would be heavy orders for structural material placed at 
this time. A very large amount of business is held up 
by railroad interests. Should conditions develop more 
favourably, and adjustments be made with workers, it is 
presumed that much of this held-up business will be 
— There is a heavy demand now presenting itself 
or fencing wire, due to the very large amount of land 
that is being taken up by an exceptionally large out- 
flow of farmers into new territory. The week has 
developed a very good business in cast-iron pipe. The 
sheet mills have ie gathered in a good week’s busi- 
ness. The cotton-tie season is opening, and the cotton- 
tie mills are hard at work. Bar iron of all kinds con- 
tinues weak, owing to the apparent excess of rolling 
capacity. Crop conditions show an improvement this 
week as compared with last. Railroad traffic is gain- 
ing in volume day by day, and the railroad managers 
on the principal systems assure the shippers that there 
will be cars enough to carry all their supplies. Nearly 
all the railway companies are planning additional im- 
provements and extensions for 1904, and if the labour 
question does not assume ugly aspects, all of this work 
will be undertaken. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—It seemed last Thursday 
that prices had reached their lowest level for the present. 
Cleveland warrants in the forenoon had recovered about 
2d. per ton of the recent fall, and a moderate business, 
aggregating 6000 tons, was done up to 44s. 94d. cash, 
and 44s, 10d. one month. Scotch and hematite iron 
were not quoted. The improvement which took place 
in the early part of the day was not maintained in the 
afternoon, when the tone was irregular. Opening firm at 
44s. 10d. cash, the price declined to 44s. 94d. one month, 
while quotations at odd dates varied from 44s. 10d. six 
days to 443. 10d. twenty-eight days. The turnover 
amounted to some 4000 tons, and the settlement prices 
were :—Scotch, 50s. 6d. per ton; Cleveland, 44s. 9d.; 
hematite iron, 55s. 14d. per ton. The market was 
flat on Friday forenoon, when the prices of Cleveland 
declined 3d. per ton to 44s. 6d. cash and 443. 65d. one 
month, and the turnover amounted to 6000 tons at those 
figures. Buyers of hematite iron were quoted at 51s. 9d. 
cash, and there were sellers of Scotch iron in the market 
at 50s. 6d. per ton. cash. The market continued in a 
depressed condition during the afternoon session, when a 
further fall of 34d. per ton took place in the price of 
Cleveland iron. Business was on a reduced scale, 2000 
tons being done at 44s. 24d. per ton cash and 44s. 44d. 
one month. Scotch and hematite iron were unchanged, 
and the settlement prices were:—50s. 3d., 44s. 6d., and 
55s. 1}d. per ton. Monday was observed as the 
autumn holiday, and there was no market on ’Change. 
The * general uneasy feeling which prevails in the 
stock and money markets, and the fall in the price 
of iron in the London market, were reflected in the 
local pig-iron market on Tuesday forenoon, when prices 
of Cleveland iron dropped from 44s. 6d. — Friday’s 
closing quotation—to 44s. 34d. At present there is 
no support being extended to the market, and as some 
bull accounts are in process of liquidation, no improve- 
ment is looked for in the immediate future. The turn- 
over aggregated 6000 or 7000 tons. In the afternoon 
Cleveland warrants recovered 2d. per ton, and a com- 
varatively large business, amounting to 11,000 tons, was 
one up to 43s. 7d. cash and 43s. 9d. one month. The 
close, however, was under the best, cash buyers bein 
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49s. 6d. cash and Cleveland 43s. 54d. per ton. The 
settlement prices were:—50s., 43s. 44d., and 55s. per 
ton. In sympathy with the improvement in the stock 
and mining markets there was a further recovery this 
forenoon. Cleveland warrants advanced to 43s. 104d. 
cash and 44s. one month. Hematite iron was idle, but 
nominally dearer, with buyers at 54s. 104d. cash. A 
steady tone prevailed in the afternoon, and 2500 tons 
changed hands. The settlement prices were :—50s., 
43s. 103d., and 55s. per ton. The following were the 
prices for makers’ No. 1 iron:—Clyde, 62s.; Gartsherrie 
and Calder,62s. 6d. ; Summerlee, 66s.; Langloan, 70s. 6d.; 
Coltness, 72s. 6d.—the foregoing all ship at Glasgow ; 
Glengarnock (shipped at Ardrossan), 61s.; Shotts (shipped 
at Leith), 66s.; and Carron (shipped at Grangemouth), 
66s. 6d. per ton. The course of the market has again 
been steadily downwards, and day by day the impres- 
sion seems to gain ground that future prospects are 
becoming more and more unfavourable. Any severe 
fall from the present prices can hardly be looked for, but 
where any improvement can come from just now is a 
question that is difficult to solve, especially as this country 
will have to face before long in home and colonial markets 
severe competition from American and Continental 
sources. Already Germany is bidding strongly for home 
orders for hematite pigs and manufactured material, and 
American competition for Canadian orders is fast becom- 
ing a prominent feature. Hence trade reports do not 
improve. The number of furnaces in blast 1s 85, against 
84 a week ago (one having been blown in at Calder Works 
during the week), and 83 at this time last year. 


Scottish Steel Trade.—Again there is a larger inquiry 
for steel, and while no movement has yet taken _ in 
prices, the position points more strongly in the direction 
of arise in the prices in the near future. The pressure 
for light steel plates continues, and tenders are also 
being asked for large quantities of steel for bridge work. 
Locomotive builders are said to have inquiries on hand 
for large numbers of engines for the Indian railways and 
for several of the Colonial Governments, and as there is 
every likelihood of a very considerable portion of the 
orders being placed in Glasgow, the Scottish steel com- 
panies will naturally come in for a share of the business. 


Sulphate of Ammonia.—The market for sulphate is again 
firmer, quotations now being 12/. 8s. 9d. to 12/. 10s. per 
ton at Glasgow and Leith, prompt delivery. In view of 
a probability of dispute with the shale miners, forward 
business is at a standstill. Last week’s shipments at 
Leith amounted to 113 tons. 


Wages in the Manufactured Iron Trade.—Mr. John M. 
Macleod, C.A., Glasgow, has informed Messrs. James C. 
Bishop and James Gavin, joint secretaries of the Scottish 
Manufactured Iron Trade Conciliation and Arbitration 
Board, that as the result of his examination of the em- 
ployers’ books for July and August, he has ascertained 
that the average realised net price at the works brought 
out is 6. 4s, 9.83d. per ton. This makes no change in the 
wages of the workmen. 


West of Scotland Coal Trade.—The coal market in the 
West of Scotland has been steady during the past week. 
The shipment demand is improving, especially for the 
better classes of coal. Splint coal is firm, and house coal 
also has been in better request. Washed stuffs are like- 
wise firm, except singles, which are at the moment 
plentiful. Steam coal is quiet. Prices f.o.b. Glasgow 
may be quoted at the following rates :—EIl coal, 8s. 6d. to 
93. 9d. per ton; splint coal, 9s. 3d. to 9s. 6d.; steam coal, 
8s. 9d. to 93.3; main coal, 7s. 9d. to 8s. per ton. 


Clude Shipbuilding Trades : Launches in September.— 
There were launched during September from Clyde ship- 
yards no fewer than 24 vessels, aggregating, so it is said, 
54,366 tons. Here are some of the big, vessels of those 
launched :—The Pontiac, a steamer of 3270 tons, built 
for Messrs. J. W. Carmichael and Co., N.S., by Messrs. 
Napier and Miller, Yoker; the Anlun, a steamer of 
2250 tons, built and engined by Messrs. Scott and Co., 
Greenock, for the China Navigation Company; the 
Sierra Morena, 3640 tons, built for Messrs. Thomson, 
Anderson, and Co., of Liverpool, by Messrs. Connell and 
Co., Scotstoun ; the Karpara, 7150 tons, built and engined 
by Messrs. Brown and Co., Clydebank, for Messrs. ‘T'urn- 
bull, Martin, and Co. There was also included in the 
launches a steam dredger, the Frederick Fryer, a vessel 
of 1000 tons, built and engined by Messrs. William 
Simons and Co., Renfrew ; and:a dredger, of 1200 tons, for 
the Clyde Trust, built and’ engined by Messrs. Fleming 
and Ferguson, Paisley.’ It is said that something like 
45,600 tons of new shipping have been contracted for 
by Clyde firms during the month, one of the vessels 
included in that work being a first-class cruiser for 
the British Admiralty, taken by the Fairfield Ship- 
building and Engineering Company, and another being 
a mercantile steamer of 9000 tons, which Messrs. Hender- 
os and Co. have contracted to build for the Anchor 

ine. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheepbridge Coal and Iron Company.—At the annual 
meeting of shareholders in this company, held on Monday, 
Mr. F. Fowler, the chairman, said they had larger stocks 
of pig iron and finished iron than they had last year. 
Inthe iron-making department they had introduced new 
or improved machinery, and both their iron works and 
collieries were in an efficient state. Trade was fairly 
steady, and he did not think it was likely to drop 
very greatly. Sir C. B. McLaren, M.P., remarked that 
the price of finished iron, and even of pipe castings, had 
been affected to some extent foreign competition, 


large quantities of pig iron both to Germany and the 
Umted States. They were sending nearly all round the 
world cargoes of coal, and if anything were done to check 
the return cargoes coming back, it would be one of the 
greatest evils from which the coal trade could suffer. 


Iron and Steel.—The only satisfactory thing to say 
about the iron trade is that it becomes no worse; but 
there is no improvement in the outlook. Prices have 
reached a very dull level, and they ought to offer induce- 
ments to buyers to make forward purchases. They, 
however, show no disposition to do so. What givin 
way there has been in iron warrants has rather encour: 
the belief that prices may yet reach a lower level than that 
at which they now stand. In the finished iron department 
there is a good volume of business being done, and some 
firms are very well booked for forward deliveries. Prices, 
however, are very low, and are practically unremunera- 
tive for some sorts. Stocks of pig iron are low, both in 
the hands of makers and of users. The steel trade gene- 
rally is quiet, and the output is still being restricted. For 
iron delivered in Sheffield the following prices rule :— 
West Coast hematites, 68s. to 69s.; East Coast ditto, 63s. 
to 643.; Lincolnshire No. 3 foundry, 49s. 6d. to 50s.; forge 
ditto, 47s. 6d. to 48s.; Derbyshire No. 3 foundry, 50s. 6d. 
to 51s. 6d.; forge ditto, 47s. to 48s.; bars, 6. 15s. to 7/.; 
sheets, 8/. 12s. 6d. to 82. 17m 6d. 


South Yorkshire Coal Trade.—The return of warmer 
weather has checked the demand for house coal, and there 
is rather less doing in steam qualities. The complaint is 
that there is no increase in the tonnage going to the large 
works, and as the exports have begun to tail off, steam 
coal collieries are further checking their output. There 
is a good inquiry for all classes of common coal. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday there was a 
fairly numerous attendance on ’Change here, but the 
market was very — in tone, and hardly any busi- 
ness was transacted. Rapid fall in warrants altogether 
disorganised affairs, and the fixing of quotations was no 
easy matter. Buyers and sellers did not come to terms 
at all readily. The latter were rather forcing sales, 
but they did not reduce quotations sufficiently to tempt 
purchasers to operate to any extent. What trifling busi- 
ness was done was confined to small lots for early delivery. 
At the —— of the market a little of No. 3 rae § 
Cleveland pig iron brought 44s. f.o.b.; but afterwards 
offers to sell at that figure were not taken up. The 
foregoing, however, was the general market quota- 
tion throughout the day, not only for No. 3, but 
also for No. 4 foundry and grey forge. The quota- 
tion for mottled was about 43s. 6d. Again there was 
no white iron available for early delivery, and there 
was consequently no quotation for that quality. Middles- 
brough warrants opened weak at 43s. 44d., but stiffened 
by the close to 43s. 64d. cash buyers. East Coast hematite 
pig iron was quiet and dull, but quotations were not 
reduced to anything like the same extent as those of 
Cleveland iron. At the same time sales were diffi- 
cult to make, and although makers declared that cost of 
roduction would not allow of rates being again lowered, 
it was felt that further reductions would occur. Mixed 
numbers were put at 54s. for early delivery ; whilst 
No. 1 was 54s. 3d.; and No. 4 forge, 51s. 6d. Spanish 
ore was weak, but most sellers still asked 15s. ex-ship 
Tees for 50 percent. rubio. To-day there was a little 
better feeling in trade circles, the market being 
strengthened by the advance of Middlesbrough warrants 
to 43s. 10d. cash buyers. Prices of makers’ iron were 
firmer, but not quotably changed. 


Manufactured Iron and Steel.—Slackness characterises 
most branches of the manufactured iron and steel indus- 
tries. In several departments orders on hand are being 
well got through, pes few new contracts are being made 
to take their place. Little actual change in quotations 
has occurred since our last report, but prices of nearly all 
descriptions have a decided downward tendency. Pro- 
ducers are very reluctant to reduce market quotations, 
but they are ready enough to make concessions to secure 
orders. Common iron bars are quoted 6/. 7s. 6d. ; best 
bars, 6/7. 12s. 6d. ; iron ship-plates, 6/. 7s. 6d. ; iron ship- 
angles, 6/. 5s. ; steel ship-plates, 5/. 12s. 6d. ; and. steel 
ship-angles, 5/. 10s.—all less the usual 24 per cent. dis- 
count. Heavy sections of steel rails are 5/. 2s. 6d. ; and 
cast-iron railway chairs,3/. 10s.—both net cash. at works. 
The accountant to the Board of Conciliation-and Arbitra- 
tion for the manufactured iron and steel trade of the 
North of England has certified the average net selling 
price of rails, plates, bars, and angles for the two months 
ending August 31 last to have been 6/. 6s. 1.98d., as against 
61. 4s. 11.8d. for the previous two months, and in accord- 
ance with sliding-scale arrangements wages for October 
and November will be the same as prevailed during the 
preceding two months. 


Coal and Coke.—Gas-coal is in increasing demand and 
firm in price. Bunker coal is abundant, and unscreened 
qualities are 8s. 3d. to 8s. 9d. f.o.b. Coke is easier. 
Average blast-furnace qualities are 14s. 104d. to 15s. 
delivered here. 


Tron and Steel Shipments.—Clearances of iron and steel 
from the Tees during September reached the respectable 
total of 130,109 tons, and were made up of 93,710 tons of 
pig iron, 17,433 tons of manufactured iron, and 18,966 tons of 
steel. The quantity of pig iron shipped to coastwise custo- 
mers amounted to45, 654 tons, of which Scotland took no less 
than 31,492 tons. Pig clearances to foreign ports reached 
48,059 tons, of which Germany took the most—viz., 17,834 





b 
although, on the other hand, they had exported very | 


and France 4110 tons. Coastwise shipments of manu- 
factured iron reached 12,006 tons, whilst those sent 
foreign amounted to only 5428 tons. Steel shipment to 
customers abroad were 14,447 tons, whilst the quantity 
sent coastwise was only 4519 tons. India was the best 
customer both for manufactured iron (4239 tons) and for 
steel (3805 tons). 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has continued quiet ; 
the best large coal has been quoted at 14s. 3d. to 14s. 6d. 
per ton, while second qualities have made 13s. 6d. to 
14s. per ton. The best household coal has been quoted at 
16s. to 16s. 6d. per ton, but best ordinary qualities have 
not made more than 14s. to 14s. 6d. r ton. No. 3 
Rhondda large has been quoted at 14s. 6d. to 14s. 9d. per 
ton. Foundry coke has brought 19s. to 20s. per ton, 
and furnace ditto, 17s. 6d. to 18s. 3d. per ton. As regards 
iron ore, rubio has made 14s. 6d. per ton ; Tafna, 15s. to 
15s. 6d. per ton; and Almeria, 14s. 6d. per ton, freight 
charges included. 


The Taff Vale Railway and Motor-Cars.—In view of 
the projected construction of an electric tramway between 
Cardiff and Penarth, the Taff Vale Railway Company is 
preparing to run motor-cars between ordinary trains, so 
as to give greater facilities to passengers. A specimen 
car has been already completed, and the company is only 
waiting for the engine in order to commence trials on the 

radients which occur on the line—that from Cogan to 

enarth, for instance, being 1 in 40. The cost of running 
these cars is estimated at 24d. to 24d. per mile, as against 
1s. 6d. per mile for an ordinary train. 


Welsh Coal for Canada.—A report of the executive 
committee of the Montreal branch of the Canadian 
Manufacturers’ Association—the annual meeting of which 
body was recently held at Montreal—contains the fol- 
lowing reference to Welsh coal: — ‘‘ Your executive 
received a letter from Mr. Phelps, of the Workman and 
Ward Manufacturing Company, soliciting the aid of the 
association in an attempt to popularise the use of Welsh 
anthracite coal in the place of the United States article. 
It was felt that Canadians could do much in this way to 
promote trade within the Empire, and the executive gave 
its endorsement to the idea. It is to be Seostly feared, 
however, that there will not be much Welsh anthracite 
coal consumed in this country till some of the Welsh 
mining companies establish distributing dépédts here on 
their own account. Theré are so many difficulties in the 
handling of the Welsh coal that our dealers here refrain 
from making a speciality of it. Should the Welsh 
interests enter earnestly into competition, however, and 
quote competitive prices, we believe that a trade could 
be tea up. Canadians would be glad to use British 
coal.’ 








THE Farapay Socirety.—Arrangements for an inter- 
change of publications between the members of the 
American Electro-Chemical Society and the Faraday 
Society have recently been made, so that in addition to 
their own proceedings, members of the Faraday Society 
will in future receive the Transactions of the American 
co free of charge. The exchange will take effect 
with Vol. IV. of the American Transactions, containing 
the papers read before the recent meeting of the Society, 
held at Niagara Falls. 





Farm Mecuanics.—The Iowa State College, Ames, 
Towa, has instituted a department of farm mechanics, 
lacing it in charge of Mr. C. J. Bintheo, who for a num- 
r of years has been employed with the McCormick and 
Deering Harvester Companies, and is familiar with all 
kinds of machinery. Instruction will be given in farm 
machinery and appliances, including land drainage, rural 
telephones, farm water supply, and the various means of 
obtaining power for working farm machinery, such as 
electric motors,- gasoline and steam engines, water and 
wind power.. The new branch of the college will occup 
a three-storey fireproof building, 60 ft. by 100 ft., which 
is now in course of erection. 





ARMSTRONG, WHITWORTH, AND Co., Limrrep.—The 
annual meeting of this poe was held at Newcastle 
on Monday, Sir A. Noble in the chair. The chairman 
said of late years the company had spent a large sum in 
rendering its Openshaw works what he might call the 
most improved armour-plate factory in existence. This 
had involved a heavy expense, and as armour-plate-making 
was very — work, the directors had thought it right 
to write-off this year a considerable sum for. depreciation 
of the company’s armour-plate machinery. The directors 
had also added 50,0007. to the reserve, making it 550,000/. 
The provision made for expenditure on experimental 
account had been slightly reduced ; but the directors had 
found it necessary to carry on a considerable number of 
po a meray during the past year, and they would prob- 
ably have to do so for some time to come. Last 
year 150,000/. was told-off for the renewal of plant 
and improvements. The present year’s accounts only 
showed an expenditure of 25,000/., but a larger sum had 
really been expended, although the actual payments 
made had not come into the accounts. The past year’s 
work at Elswick included two coaling haulabouts for the 
British Admiralty, the repair of the cable-ship Restorer, 
the building of the Chilian line-of-battle ship Constitu- 
cion, the building of the British cruiser Hampshire, and 
the building of the Turkish vessels Abdul Hamid and 
Seughudlu. Gun fitting and other work had been further 
carried on at Openshaw, and the Walker yard had 





tons, whilst Sweden received 5410 tons, Italy 5330 tons, 


launched eight merchant vessels, 
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ENGINEERS AND CONSULTING 
ENGINEERS. 

Ir frequently happens that, after many years 
passed in the uneventful administration of an engi- 
neering undertaking, it becomes necessary for a 
municipality or a company to make large exten- 
sions of their existing works. In such cases one of 
the first subjects for consideration must be the 
choice of the engineer who will have to devise and 
carry out the new scheme. Two alternative courses 
are open to the employers. They have probably 
an engineer on their staff, who has hitherto admi- 
nistered the existing undertaking, and whom they 
may appoint engineer-in-chief of the new works ; 
or they may look outside their own staff, and 
choose an- engineer who by his experience and 
ability, as proved by his past achievements, may 
be relied on to give his employers the best results 
possible, both in devising the scheme, designing 
the works, and supervising their construction. 

As the latter alternative is the simpler, although 
it presents itself as second for the consideration of 
the employers, we shall take it first. An engineer 
accustomed to the inception and carrying out of 
large schemes himself in the first instance investi- 
gates the problem presented to him, and from his 
ype experience in many other similar cases 

e is able to guide his employers as to the proper 
scheme to adopt. In the preparation of the working 
drawings he has the assistance of an experienced 
staff, with the qualifications of each one of which 
he is personally acquainted. From himself down- 
wards there is a continuous chain of ability and 
responsibility. From day to day the designs grow 
under his supervision; day by day the various 
engineering questions which arise are submitted 
for his opinion. In this way the complete scheme 
is gradually evolved, and the engineer is familiar 
with every detail and with all the circumstances 
and difficulties which have to be provided for. 
During the construction of the works it is probable 
that modifications of detail may be necessary ; 
again the engineer approaches these with a full 
knowledge of all the circumstances, and of the 
manner in which the decision of the particular 
point must be influenced by other points which are 
not ‘at first sight involved. This method of pro- 
viding for the engineering of a scheme is alone 
capable of producing the best results. 

The other alternative is probably that which 
suggests itself first of all to the corporation or 
company concerned. In many cases they have no 











, | knowledge of the nature of the problems involved, 


nor any conception of the difficulties—in the case 
of some classes of undertaking, perilous difficulties 
—which may arise. Their own occupations lie in 
totally different walks of life, and the time which 
they can spare from their private concerns is 
limited. In the case of large and rapidly-growing 
undertakings, it is probable that the engineer was 
originally chosen on account of his experience in 
carrying out works, and in such cases the question 
of engineering does not arise. Many undertakings 
have engineers of considerable experience, quite 
competent to design and carry out works of mag- 
nitude ; and, should any special difficulty present 





itself, the advice of a consulting engineer can be 





taken on the particular point, with great advantage 
to the work. The cases, far more numerous, how- 
ever, to which we refer in this article are those in 
which the construction of new works is an excep- 
tional event : where for many years there has been 
only the quiet routine of administration to exercise 
the mind. of the engineer, and where perhaps the 
engineer was appointed on account of his adminis- 
trative rather than his engineering experience. 
This official has possibly never in his life devised 
or carried’ out any work of engineering importance, 
but to his employers he is the Engineer, ard for 
the new scheme an engineer is required: the man 
himself probably desires to have the chance of 
acquiring. experience, and his employers are ready 
to do him a good turn; what more natural than 
that he should be chosen? Nevertheless his em- 
ployers recognise that, in the nature of things, he 
cannot in‘their service have acquired any expe- 
rience in‘ devising and carrying out large under- 
takings, so that their next step is to relieve them- 
selves of the responsibility.of appointing a man 
of insufficient experience by providing him with 
a consulting engineer to keep him straight. 
Strange as it may seem, there are some em- 
ployers to- whom such an arrangement appears 
to completely satisfy the conditions of the 
case. They -deliberately decide. to have an 
engineer without experience in, or knowledge of, 
the particular kind-of engineering required, and a 
consulting engineer, with all the qualities which the 
other lacks, but with only such second-hand 
acquaintance with the circumstances as he may 
derive from the zealous }\it inexperienced engineer. 

How is it possible that such an arrangement can 
yield good results? It is as if the consulting 
engineer had been appointed chief engineer, but 
deprived of all his own staff and of almost all the 
means of acquiring a thorough knowledge of the 
case; the employers have given him as chief 
assistant a man who has no experience in the kind 
of work which has to be done, and whom he himself 
would not have dreamed of employing voluntarily, 
and a staff absolutely unknown to him. An 
analogous case would be to send a general on a 
campaign with no officers under him above the rank 
of sub-lieutenant. - Even the most inexperienced 
employers might be expected to have some doubts 
as to the wisdom of such an arrangement. And yet 
it is precisely what occurs in the case considered 
above, a case in which the employers are under the 
impression that they get all the advantages of 
putting the matter entirely into the hands of a 
first-rate engineer, at far less expense. Probably 
every leading engineer can cite case after case in 
which large sums of money have been wasted, and 
schemes proved only partially successful, through 
such unwise arrangements. ‘And when the mis- 
takes have been made, it is usually too late to 
rectify them. Possibly the scheme is fundamentally 
wrong, materials of bad quality, construction 
defective, and all the time the engineer is under the 
impression that all is right. The consulting en- 
gineer points out such mistakes as he is able under 
the circumstances to detect, but as consulting 
engineer he has, of course, only a second-hand 
knowledge of the scheme. Under this arrange- 
ment it is probable that the drawings, perhaps 
40 or 50 in number, will be submitted for his 
approval. How can he form any but the most 
general opinion of them? The knowledge of the 
circumstances to be provided for in the designs can 
only be acquired in the actual process of designing, 
and the opportunity of acquiring this knowledge 
has been withhelé# from the consulting engineer by 
the direct action of his employers. But in spite of 
the disadvantage under which he labours, he will 
probably be able to point out defect after defect in 
the drawings, to remedy which would practically 
entail re-designing the work. Who is to put the 
drawings right ? It is no function of the consulting 
engineer to make drawings, but only to criticise 
and advise. His advice may be entirely good, and 
yet the way in which the engineer has attempted 
to carry it out may he entirely wrong. The arrange- 
ment is unworkable. As with the drawings, so 
with the specification ; the greatest experience is 
necessary in order to describe the manner in which 
it is essential that the work should be carried out, 
and to ensure that the legal clauses fully provide 
for all eventualities. But here again it is no duty 
of the consulting engineer to draft the specification. 
Who is to do it? The same difficulty also arises 
with the schedule of quantities, with its description 
of work. The only man whose duty it is to prepare 





460 


ENGINEERING. 


[Oct. 2, 1903. 








drawings, specification and schedule, is the en- | 
gineer ; and as is the engineer so will be his work. | 

Boards with wide administrative experience know | 
that first-rate work van only be expected from first- | 
rate men, and this consideration alone guides them | 
in the choice of their engineer, and of their con- 
tractors also. They know that only in this way can | 
their work be expected to proceed smoothly and 
uneventfully to a successful result. Where, how- 
ever, a Board is composed of members without any 
knowledge of the principles of successful adminis- 
tration, and without any training which would, 
guide them in handling the questions which they | 
have to determine, it happens only too frequently 
that the arrangements which they make entail | 
endless difficulties, waste of money, and inefficiency. | 
They are continually demanding to be convinced, | 
perhaps in a few minutes, of the wisdom of a step | 
which it has taken their adviser a lifetime to realise, | 
and frequently reject sound advice because their | 
want of knowledge of the subject does not enable | 
them to appreciate it. The troubles which result | 
are regarded as inherent in the case ; and as the) 
ratepayers or shareholders have even less knowledge 
of the circumstances than their representatives on 
the Board, no steps are taken to prevent their 
repetition in the future. 








INDUSTRIAL PROPERTY CONGRESS. 

Tue International Association for the Protection 
of Industrial Property recently held its annual 
meeting at Amsterdam, under the auspices of an 
influential local committee, having as Honorary 
Presidents the Ministers of Foreign Affairs, Justice, 
and Public Works, together with the Mayor of 
Amsterdam, and, as President, Professor Dr. J. 
Jitta, of Amsterdam. There was a good attendance, 
including a number of members from Paris and 
Berlin, at which latter city the General Secretary, 
Dr. Albert Osterrieth, resides. 

The moving spirits seemed to think that this 
meeting should be of particular interest, owing, 
presumably, to the countenance of high officials, 
coupled with the circumstance that patent law is 
one of the subjects to be dealt with by the Dutch 
Parliament at an early date. Asa matter of fact, 
however, it is, perhaps, doubtful whether either 
the Dutch Government (by whom, of course, the 
measure is being initiated) or the legislators will 
be to any appreciable extent influenced by the 
proceedings of a congress of practitioners. 

As many of our readers will be aware, there was 
a patent law, of a kind, in the Netherlands down 
to 1869, when it was abrogated. Seeing, then, 
that for about thirty-four years there has been 
no patent law, there is obviously no body of local 
practitioners to whom the Government can appeal 
for practical suggestions, and possibly it may not 
choose to appear to be guided by the recommen- 
dations of foreigners, however great their know- 
ledge and experience may be. There are, no 
doubt, a certain number of persons who believe it 
is to their interest that Holland should be without 
a patent law ; on the other hand, there are many 
ingenious Dutchmen to whom it is nothing short 
of a misfortune that their own country affords 
them no means of securing the reasonable reward 
which, in other countries, inventors are deemed 
to deserve. There appear to be two parties— 
namely, one regarded as Protectionists, because 
they favour the granting of protection for inven- 
tions ; and another spoken of as Free-Traders, 
because they are in favour of (in effect) depriving 
the inventor of the fruits of his ingenuity. 

These applications of the terms ‘‘ protectionists ” 
and ‘‘free-traders” appear to us to be peculiarly 
inappropriate. It is not easy to perceive why a 
man should be expected to labour with his brains 
any more than with his hands without hope of 
reward. Nor does it appear any more just to 
appropriate a man’s invention without payment 
than it would be to steal his goods. As matters 
now stand in Holland, in cases where an invention 
cannot be secretly worked there is only the 
prospect held out by foreign countries having 
patent laws to encourage Dutch subjects to exercise 
their ingenuity. The Germans at one time carried 
matters so far in a like direction that, as is well 
known, one of the most distinguished inventors of 
the last century—the late Sir William Siemens— 
left his own country and settled in England. 





Nowadays the prevailing idea in Germany is that, 
as a matter of public policy, inventors should be | 
encouraged, although it must be admitted that some | 


German officials have peculiar ideas as to how this 
can best be accomplished. 

Presumably our Dutch neighbours have at length 
come-to regard matters from a point of view more 
in line with that of other civilised nations, and we 
can only hope that they will succeed in evolving a 
patent law that will prove encouraging and bene- 
ficial alike to the inventive geniusand the manufac- 
turing industries of their country. It has long 
been felt that if Dutch subjects are to enjoy in 
the United Kingdom the privileges accorded to 
the subjects and citizens of countries belonging to 
the International Union for the Protection of 
Industrial Property, British subjects ought to be 
entitled to protection for their inventions in Hol- 
land. In such matters it is fast coming to be 
regarded as of the first importance to our manu- 
facturing industries that there should be full 
reciprocity, and we trust that this view will com- 
mend itself to our Government, and that its 
influence will, if necessary, be brought to bear at 
the Hague. We feel assured that judicious friendly 
represeutations from such a source could not fail to 
carry considerable weight with our neighbours. 

There were plenary meetings of the Congress and 
meetings of a committee on questions relating to 
the right of priority. At the plenary sittings 
resolutions were passed respecting (1) the inter- 
pretation of the word ‘‘ Nationaux” in Article IT. 
of the Convention ; (2) the protection of works of 
applied art; (3) official requirements as respects 
the documents for patent applications; (4) pro- 
visional protection of exhibits at the International 
Exhibition to be held at Milan in 1905. At the 
committee meetings resolutions were adopted on 
the subjects of (1) the assertion of claim to 
priority ; (2) the dating of patents under the 
Convention ; (3) the effect of user between the 
date of priority claimed and the date of application 
for a patent. 

The Congress would have the word ‘‘ nationaux ” 
in Article II. of the Convention* so interpreted 
that persons of a State belonging to the Union 
should have a claim to legal protection, even in a 
country according to the laws of which only those 
persons belonging to it who have an establishment 
at home have a claim to protection. And the 
Congress consider it desirable that this interpreta- 
tion should be officially confirmed by the Con- 
ference in Washington, or that the wording of the 
Convention should be correspondingly amended. 

The resolution respecting the protection of works 
of applied art is to the effect that they should, 
without restriction, receive the same protection as 
other works of art, without the requirement of 
depositing a model previous to publication; but 
that, on the other hand, it may be advantageous 
to make legal provision for the optional depositing 
of a model, in order to render it possible for the 
designer to thereby prove his priority. 

The Congress, by third resolution, authorises 
the Committee of the Association to request the 
Swiss Federal Government to call a meeting of the 
directors of the national offices dealing with the 
protection of industrial property, or of technical 
representatives of the Governments in question, 
in order to secure uniformity in the framing of 
administrative provisions respecting applications 
for patents and the registration of trade marks. 

The fourth resolution of the Congress expresses 
the confident hope that the Italian Government, in 
accordance with Article 11 of the Paris Convention, 
will issue suitable regulations respecting the pro- 
visional legal protection of objects sent to the 
International Exhibition to take place in Milan in 
the year 1905. 

Coming now to the resolutions of the Committee 
on questions relating to the right of priority, the 
first expresses the opinion that the Association 
should, with the help of its local executive com- 
mittees, take the necessary steps to restrict as 
much as possible the formalities enforced on the 
claim to priority being asserted. In the opinion of 


* The article in question is as follows :— 


** Article II.—Les sujets ou citoyens de chacun des 
Etats contractants jouiront, dans tous les autres Etats de 
l'Union, en ce qui concerne les brevets d’invention, les 
dessins ou modéles industriels, les marques de fabrique ou 
de commerce et le nom commercial, des avantages que les 
lois respectives accordent actuellement ou accorderont par 
la suite aux nationaux. En conséquence, ils auront la 
méme protection que ceux-ci et la méme recours légal 
contre toute atteinte portée 4 leurs droits, sous réserve de 
laccomplissement des formalitéset des conditions imposées 
-_ nationaux par la legislation intérieure de chaque 

tat.’ 





the Committee the present text of the Convention 
does not warrant States belonging to the Union 
requiring an inventor, under penalty of losing his 
right of priority, to claim the benefit of the law as 
to priority at the time of depositing his application. 
The Committee, nevertheless, deems it desirable 
that, on the revision of the contract of the Conven- 
tion, the States adhering to the Union should be 
allowed to require inventors to claim priority 
within such time as shall allow of the priority date 
being stated in the notice of grant of patent. 

The resolution as to dating of patents taken out 
under the Convention is to the effect that the dura- 
tion of the patent applied for should be regulated 
merely according to the date of filing the applica- 
tion, and not according to the date of the patent 
application on which the claim of priority is based. 
In other words, patents should not be dated back ; 
thus, to take, for example, an English case based 
upon a United States application lodged, say, eleven 
months before—instead of the English patent being 
for a term of fourteen years from date of the United 
States application (as at present), the term should 
(according to the view expressed by the Committee) 
run from the date of lodging the application here. 

The third resolution of the Committee is to the 
effect that the Convention should be so interpreted 
that the right of user should not hold as against 
the proprietor of a patent, on the ground of user 
having taken place between the date of application 
for patent and the date of priority claimed. The 
Committee is of opinion that on the occasion of the 
next revision of the Convention an authentic inter- 
pretation in this sense should be rendered ; and 
that in any case a right of prior user cannot be 
established after publication of the invention. 

We have no wish to under-estimate the usefulness 
of congresses such as that under notice. In the 
present case there were present gentlemen of un- 
doubted experience and authority, whose individual 
opinions deserve attentive consideration. But when 
it is sought to have the resolutions adopted pressed 
upon the Governments of the various States parties 
to the Convention, as embodying the collective 
opinion of the experts of those States, it becomes 
our duty to protest. However valuable may be the 
suggestions, they cannot be regarded as conclusive 
in an international sense. 

Although there were present the Director of the 
International Bureau at Bern, several Government 
delegates, and quite a number of French and Ger- 
man practitioners, together with a sprinkling of 
experts from other countries, only one member from 
the United Kingdom and one from the United 
States attended. Thus, in the voting, the two 
leading patent-granting countries were, for all prac- 
tical purposes, not represented at all. Not only 
so, but some at least of the resolutions were not by 
any means unanimous ; and the question arises, to 
what extent some of them may even represent 
mainly the views of experts almost exclusively from 
one State of the Union. Again, the value of 
resolutions passed at such gatherings is considerably 
discounted by the fact that although two languages 
—French and. German—are chiefly adopted, yet 
where a member reads his paper or delivers his 
observations fully in the one language, only a 
résumé, prepared (very creditably, it is true) on the 
spur of the moment by the able General Secretary, 
is given in the alternative language. The net result 
would seem to be that some at least of the members, 
even if they feel justified in voting at all, probably, 
at times, do so with only a partial appreciation of 
the arguments that may have been adduced pro 
and con. : 








THE ADMINISTRATION OF THE 
NAVY. 


THE recent revelations as to the way in which 
the military forces of the kingdom are mismanaged 
have led a good many persons, of more or less dis- 
tinction, to advocate the remodelling of the Army 
administration on the lines adopted in regard to 
the Navy. We may say, perhaps without trench- 
ing on subjects which are outside the province of 
a technical journal, that nothing that has been said 
by the severest critics of our Army system was 
worse than the actual facts, as elicited by an 
official Government inquiry recently published. 
In saying this we do not touch any political con- 
troversy, because the fault is palpably with our 
vicious system—it is the product of whole genera- 
tions of careless administrators and laissez faire poli- 
ticians. The stupendous South African bungle would 
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have been the same bungle whatever party had 
been in power. We witnessed the same thing at 
the time of the Crimean War, and we should have 
witnessed the same thing had the same conditions 
arisen any time during the fifty years that have 
since intervened. 

It is, however, now proposed that we should put 
our house in order, and we are told that the Army 
cannot do better than look to the sister service for 
a model of government. Under these circum- 
stances, a short article by Admiral Sir Michael 
Culme Seymour, appearing in the current number 
of the Nineteenth Century, is extremely welcome. 
Before proceeding to deal with the facts which the 
gallant Admiral places before us, it may be pertinent 
to remind our readers that the Navy has not been put 
to the proof of actual war, as the Army has. There 
has been nothing to test the sea-service as the 
Russian campaign or the South African War 
tested the land forces. The naval operations 
in the Baltic and the Black Sea of fifty years 
ago were comparatively unimportant, although 
both in Russia and in South Africa there was 
evidence that the officers and men of the Royal 
Navy have not deteriorated in courage and energy 
since the days of Nelson. The personal qualities 
of our seamen, and the way in which the Navy is 
administered are, however, two entirely separate 
matters, although the public are very apt to con- 
fuse the one with the other, and to conclude, 
because sailors are hardy and skilful, that all must 
be well, and that their administration must be 
admirable. 

By the aid of Sir Michael Seymour’s aeticle 
we are able to form an opinion upon the latter 
question, and to make some kind of forecast as to 
what we might expect in case of a great naval war. 
The gallant Admiral takes us back to the year 1869, 
previous to which date ‘‘the Navy was ruled by a 
Board, responsible, as a Board, to the Crown and the 
country.” In the year mentioned there were on the 
Board two civilians and four naval officers. The 
First Lord was a civilian, and he was the chief, 
primus inter pares. So far as the Government of 
the Navy was concerned, therefore, the naval 
officers, if they agreed, ruled the Navy, subject, of 
course, to the Cabinet. Admiral Seymour says that 
he has had conversations with old officers, who were 
members of the Board of Admiralty previous to 
1869, and they were unanimous in stating that no 
important naval change could be madecontrary tothe 
wishes of the naval members of the Board.- Cases 
occurred when, the First Lord, not giving in to the 
naval men on a vital point, appeal was made to the 
Cabinet, and the naval men were supported. 

We now come to a circumstance which has not, 
we think, been prominently brought forward 
before ; at any rate, it is now largely forgotten. 
It supports the contention we have often made in 
these columns that the government of the Navy is 
by no means outside politics, as politicians so often 
contend. It should be noted first, however, that 
in past times the First Lord selected his naval col- 
leagues on the Board largely on account of their 
politics. Such a practice we are told has now been 
abolished ; doubtless for the very good reason that 
a Naval Lord in opposition has been rendered a 
negligible quantity, as will appear. In 1868 the then 
Prime Minister wished to carry out a programme of 
retrenchment, and the Navy was to be one of the sub- 
jects that was to administer to his economies. It was 
feared that the Naval Lords would not submit to 
the starvation of the defences of the country, 
being answerable to the nation, as they were, for 
the efficiency of the Navy. An Order in Council 
was therefore made, in virtue of which the First 
Lord of the Admiralty became solely responsible 
to the Crown and Parliament, whilst the Naval 
Lords were responsible only to the First Lord for 
whatever work he allotted to them. This system, 
the Admiral tells us, has been continued to 
the present day. ‘‘The machinery of the Board 
was retained in case the First Lord wished to 
call them together to ask for their advice, which 
he can take or not as he thinks fit ; but the Board, 
as a Board, are in no way responsible to the King 
and country. The anomaly remains that, although 
they are appointed by patent as Commissioners for 
executing the office of Lord High Admiral, they 
are prevented doing so by the Order in Council ” 
(January 14, 1869). 

When we remember that the First Lord -of the 
Admiralty is appointed for political reasons, that he 
may be quite ignorant of the most elementary duties 





that his tenure of office is uncertain (we might have 
to swop horses in mid-stream), and that the defini- 
tion applied to him in comic opera by the great 
exponent of topsy-turveydom—‘‘the Ruler of the 
Queen’s Navee”—is absolutely true, remembering 
these things, the nation may profitably take time 
to consider before recasting Army administration 
from the same mould. 

It will be well, however, to follow Sir Michael 
Seymour’s interesting narrative a little further, and 
read something of the results. Mr. Childers, the 
then First Lord, having, we are told, taken respon- 
sibility from the Naval Lords in 1869, was able to 
carry out his economies, and the Navy went down 
hill, and continued to do so until the Govern- 
ment were forced by public opinion to increase 
it. The writer of the article says that the 
first expression of public opinion was a series 
of articles in the Pall Mall Gazette in 1884. This 
is hardly correct, but it is sufficiently near the 
mark ; for although attention had been drawn to 
the subject in, at any rate, one other journal, it 
was the legitimately sensational character of the 
Pall Mall Gazette articles that roused the electorate 
at large—the only way of reaching the Government 
of the day. We also know that since the date to 
which Admiral Seymour refers, efforts have been 
made to curtail naval expenditure below safe limits ; 
but the subject had become a popular one, and 
the Government of the day found that ‘‘ to starve 
the Navy” was not likely to lead to increase of 
votes. It is, however, a poor system that has to 
depend for efficiency on the fickle breath of popular 
opinion, and the chances of the game of ins and 
outs, as played by Parliamentarians at West- 
minster. At present there is no public responsi- 
bility for anything. Blunders are made, but no 
one is blamed, because neither the public nor 
Parliament know who is the culprit. We re- 
member a short time ago a big mistake occurred 
in the design of an important vessel. By an 
accident this became known generally, and was 
widely commented upon in the papers. It was 
necessary something should be said, so the chief 
of the department stated that he ‘‘took all 
responsibility.” What the public wanted to know 
was, who made the blunder; not who was 
nominally responsible? For it would be obviously 
unjust and inexpedient to punish one man for the 
shortcomings of another. It is not often, however, 
that mistakes and inefficiency, either personal or 
the result of system, attract public attention in 
the same manner as in that to which we have 
referred; the aim of everyone, from the First Lord 
down to the most junior clerk or draughtsman, 
is to keep such unpleasant details inside the 
department ; but when such matters do get 
abroad, the public has a right to know who is 
actually to blame. In regard to the South African 
muddle we hear a great deal of abuse—the word is 
not too strong—heaped upon the head of Mr. 
Brodrick ; but every one knows that the greater part 
of that is common political tactics. No one, of course, 
supposes Mr. Brodrick superintended the packing 
up of cartridges that would not fit guns, or sent 
soldiers to fight without food, or did the thousand 
and one things that led to untold suffering, loss 
of life, and waste of millions of money. Of course, 
our Secretaries of State and our First Lords 
know this, and can bear, with more or less equa- 
nimity, the taunts and jeers they do not deserve. 
It is all make pretend—a part of the game. In 
the meantime the services suffer and the public 
pays; and the game will continue, whatever the 
system may be, until the official who mismanages 
affairs, either from neglect of duty, stupidity, or 
carelessness, knows that his lapse will be made 
public, and that the force of public opinion will 
make punishment sure. 





NEW ZEALAND RAILWAYS. 

THE annual reports of colonial railways may be 
analysed from three points of view. First, from 
that of the investor, or of the holder of colonial 
stuck, to ascertain whether the system of finance is 
sound, and is not influenced by the desire of the 
politician to mortgage the future for the attractive- 
ness of the balance-sheet of to-day. Then, secondly, 
the report may be scanned in search of reliable 
indications of the industrial condition of the 
colony, and the writers of such records would 
do well to seek extraneous aid in draught- 
ing their records to meet this case. In the 





connected with the administration of the Navy,!third place, the report may be the medium for 








throwing a side-light on certain social ques- 
tions affecting colonial progress towards financial 
stability. This last may be of less direct im- 
portance, but it should never be forgotten that the 
investor in colonial bonds and stock is not fully 
cognisant of all the circumstances of the country in 
which he invests his savings, and that such side- 
light here and there would tend to a much fuller 
appreciation of the significance of many of the points 
dealt with by the Minister for Railways in his 
annual official abstract, if not also to a readier 
acknowledgment of the soundness of investments. 

The first of the colonial railway reports to hand 
this year is that of New Zealand, and in reading it 
the investor will wish to know, not so much that 
the expenditure bears a proportion of 68 per cent. 
to the revenue, or even that the net revenue equals 
a percentage of 3.3 to the capital outlay. What is 
as much, or more, to the point is the question as to 
whether the lines are naintained out of revenue in 
a thoroughly satisfactory state, and as to whether 
there is proceeding that measure of reconstruction 
and solidification of track and bridges which must 
influence future financial results advantageously, 
by permitting heavier rollings-tock to be used for 
the steadily increasing traffic in a colony with ex- 
panding trade. In the New Zealand report before 
us, this question is merely hinted at in the general 
review ; but the chief engineer in his statement 
says :—‘‘In my previous report I called attention 
to the necessity for increasing the rate of relaying ; 
but I regret to say that this year, owing to the 
delay in obtaining rails, there was less done than 
for some three or four preceding years.” The ques- 
tion in doubt is as to whether the delay was due to 
financing, and as to whether the money ‘‘ saved ” 
is reckoned in the profit, or is laid aside to be spent 
this year in addition to the ordinary annual outlay 
under this head. Sound finance requires this ; 
because, as the engineer points out, ‘‘ if the relay- 
ing be not pushed on faster, the expenditure in the 
near future must be abnormally increased to keep 
our lines in a safe condition.” 

There is, next, the question of increased haulage 
power of new locomotives, and the equally important 
topic as to the cost and efticiency of the new rolling- 
stock. On these points we can find no definite 
statement, but during the year there has been an 
increase of 7.44 per cent. in the train-mileage, and 
of 9 per cent. in the engine-mileage, which suggests 
an increase in the use of pilot engines; and, 
further, that this increase in the engine-mileage 
has only brought in an additional gross revenue 
equal to 5.3 per cent. Unfortunately, the sins of 
omission of the British railway returns are copied 
by our colonies, so that we have not got the ton- 
mileage nor the passenger-mileage. Consequently, 
it is not possible to say to what extent the reduced 
earnings per engine-mile may be due to the reduc- 
tions in rates which have come into force during 
the year. The expenditure on the maintenance 
of lines, buildings, and bridges shows an increase 
over last year of 24,000/., the total having been 
460,3981. for the year just ended, which is equal to 
2041. per mile of railway open, or 24 per cent. on 
the total capital cost—8436l. per mile open. On 
rolling-stock 265,290/. has been spent, and there 
have been added 10 locomotives, 45 bogie carriages, 
and over 500 wagons of various types; but, as we 
have said, there is no statement as to the cost of 
each of these. We note, however, that these loco- 
motives have increased the tractive power by 3.66 
per cent., while the new stock and the new boilers 
in hand involve a further increase of 5.99 per cent. 

The report, so far as it reflects the general con- 
dition of the colony, is satisfactory. There has 
been a large increase in the volume of all trattic, 
notably of live-stock, grain alone showing a decrease 
which amounts to 94,960 tons, as compared with 
the previous year ; indeed, the total is lower than 
it has been for four years. In the case of live 
stock, however, there has been a very steady ad- 
vance in traflic. In five years the total number of 
cattle carried has doubled to 102,461 ; 50 per cent. 
has been added to the number of sheep, the total 
now being 3,821,000 ; there is an increase of some- 
thing like 80 per cent. in the number of pigs, the 
total now being 61,844. In wool-growing there does 
not seem to have been very much advance in the 
colony. The timber trade has developed consider- 
ably, although not in the same ratio as the meat 
business, the total amount of wood passed over the 
railway being 436,000 tons—40 per cent. more than 
five yearsago. In minerals the increase in five years 
has been also about 40 per cent., the total now being 
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1,604,426 tons. The report, however, does not 
attempt, as in the case of some of the other 
colonial returns, to indicate the bearing of such 
live stock and mineral traffic on the general 
industry of the colony. The total tonnage of 
freight traffic is now 3,730,000 tons—42 per cent. 
more than five years ago. But the revenue has 
not increased in quite the same ratio, the addition 
to the total of five years ago being barely 34 per 
cent. As the average rate can only be determined 
when the ton-mileage is recorded, it is not possible 
to say how much of this is due to reduced freights ; 
but the fact suggests that inland traftic ahd longer 
hauls do not seem to have developed more than 
the short-distance transport. 

The passenger traffic also shows very satisfactory 
increases, although last year there were circum- 
stances of a non-recurring character—as, for in- 
stance, the Royal visit to New Zealand, and the 
departure of troops for South Africa. The increase 
therefore may indicate that the colonists have more 
money to spend on travel. The total of passenger 
and coaching revenue shows an increase of 10 per 
cent. on the past year, and an increase of over 30 
per cent. on the total of five years ago. Thus, 
while there has only been an increase of about 10 
per cent. to the mileage of New Zealand railways, 
and although there have been decreases in rates, the 
volume of traflic in the same period has increased 
the total revenue from 1,400,000/. to 1,974,0001., 
or over 30 per cent. The train-mileage has increased 
in slightly greater proportion than the revenue, 
and, unfortunately, the expenditure has increased 
still more, due partly to advance in wages. But 
here, again, one finds the absence of data as to the 
wages paid in successive years, not only regrettable 
from the point of view of the economic inquirer, 
but also of the colonial stockholder. 

The expenditure per cent. of revenue in the 
‘nineties varied only between 61 per cent. and 64 
per cent., and it has since increased by big steps 
to 68 per cent. There has not been much increase 
in the ratio of the cost of maintenance of the perma- 
nent way to the total revenue ; this total has gone up 
pari passu, and therefore the cost per mile of railway 
open has increased from 1601. six years ago to 2031. 
now. Locomotive power has required from 4 to 5 per 
cent. more of revenue than in the ‘nineties, which 
surely needs some explanation, especially as this 
increase is equal to about 3d. per train-mile as 
compared with five to eight years ago, the cost 
now being 16.9d. per train-mile out of a revenue of 
87d. The net earnings per train-mile are 27.7d.— 
1.7d. less than in the previous year, and 5d. less 
than five years ago. Each mile of railway open 
has yielded a net revenue of 2791., which is rather 
over, than under, the average of recent years; while 
the net profit bears a proportion of 3.3 per cent. 
to the total capital involved. This is rather less 
than in the three preceding years ; but of itself 
may be regarded as satisfactory. 

One of the questions on which side-light is 
thrown by the return is the relative cost of main- 
tenance of English, American, and Colonial loco- 
motives. But, as usual, there is one point omitted 
which prevents a logical deduction from the 
figures, and that is the age of the locomotives. 
The class which admits of the fairest basis of com- 
parison is known as the ‘‘U” class, of which six- 
teen have been supplied from the New Zealand 
works, thirty-two by England, and the same number 
by the States. The only suggestion of age in the 
whole report is the statement, that one of the New 
Zealand engines is to have a new boiler; but 
although not conclusive; the figures are neverthe- 
less most interesting. All the engines have 16-in. 
cylinders, six coupled wheels, 4 ft. 1 in. in diameter. 
Some of the English and American locomotives 
have 20-in. stroke, like the New Zealand engines ; 
and others 22-in. stroke. The New-Zealand-built 
engines have 4-ft. 6-in. drivers instead of 4-ft. 1-in. 
All may be said to be alhke; their nominal speed 
is the same—30 miles per hour—and they are 
engaged on the Hurunui Bluff section. The figures 
are set out in the table in the next column. 

It will be noted that the American locomotives 
cost approximately 1d. per engine-mile more than 
the other engines in the list, notwithstanding that 
the wage cost is given as less. It is difficult to 
understand how this item should vary as it seems 
todo. The greatest difference is in the repair bill, 


which is 1.64d. and 1.83d. more than in the case of 
the British engine. The British engines are divided 
into two columns in the Government report; the 
first column includes the engines with 16-in. by 
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British- 
— Zealan: A States- | . 
Built. Built. Built. Built. 
Number in use be $4 ++ 8 16 12 10 
Days in steam .. .-| 1825 3569 2187 2189 
Train-mileage de ..| 199,469 336,549 241,451 248,472 
Shunting mileage 23,922 55,960 28,399 31,344 
Ballast mileage .. | 152 112 215 155 
Total mileage .. a ..| 223,543 | 392,621 | 270,065 279,971 
Cost per Engine-Mile :— d. d. da | d. 
Repairs, wages, and material) 2.79 2.10 3.74 1.91 
Running stores .. - 24 23 25 24 
*, fuel 5.31 5.87 5.82 6.21 
Pe wages .. 3.15 3.39 | 2.75 3.07 
Total ..| 11.49 11.59 | 1256 | 11.43 


20-in. cylinders, and the other the engines with 
16-in. by 22-in. cylinders. There isa slightly different 
type of English engine on the same railway section 
—the cylinders being 15 in. by 20 in. stroke ; and 
here, on a mileage of 205,329, the average cost per 
engine-mile is only 9.86d. There is a parallel case 
of New Zealand and American locomotives—tank 
engines with cylinders 14 in. by 20 in. stroke, with 
six coupled drivers. For 19,478 miles the New 
Zealand locomotive expenses work out to 12.55d. 
per mile, while for 105,050 miles the American 
locomotives equal 11.24d. per engine-mile. These 
results are on the Hurunui Bluff section ; but on 
the Wellington - Napier - New Plymouth section, 
where the same types are at work with a greater 
equality of mileage, the American locomotive again 
shows superior economy. We need, however, the 
ton-mileage data and the age of the locomotive to 
admit of a fair comparison ; and we hope that in 
future reports these data will be included. 








ST. MARYLEBONE FINANCE. 

In a letter which appeared in the Times on 
September 29, Messrs. Croyden and Co., of 
Wigmore-street, drew attention to the serious 
state of things which at present obtains in relation 
to the financial prospects of the Borough of St. 
Marylebone. As our readers are doubtless aware, 
the Borough Council of this district in 1901 
promoted a Bill in Parliament in order to obtain 
powers to take over certain property of the 
Metropolitan Electric Supply Company. This 
Bill was passed as the Electric Lighting Orders 
Confirmation (No. 1) Act, 1901, by Section 2 of 
which it was provided that the company should 
sell, and that the Council might and showd pur- 
chase the St. Marylebone undertaking and business 
of the company for such purchase-money and con- 
sideration, being a sum in gross, and on such terms 
and conditions as might be agreed on between the 
company and the Council, or, failing agreement, as 
might be determined by arbitration in manner 
provided by the Lands Clauses Acts with refer- 
ence to the purchase and taking of lands other- 
wise than by agreement. The parties failed to 
come to any agreement, and as a result the 
matter went to arbitration. The arbitrator made 
an award to the effect that the price to be 
mid should be 1,212,0001. The costs of the 
anergy which, under the arbitrator’s award, were 
to be paid by the Council, came to 60,0001. As 
might have been supposed, the sudden imposition 
of a liability of this kind fairly staggered the Elec- 
tric Lighting Committee of the Council, who had 
entertained hopes of coming off very much more 


cheaply. With a view, however, to meeting their 
liabilitves they applied some months ago to the 


Finance Committee of the London County Council 
to sanction the necessary loan. The Finance Com- 
mittee had before it a deputation of the Borough 
Council in support of the application, and also a 
deputation from ratepayers in the borough in oppo- 
sition. Their solicitor had advised the County 
Council that it was not possible for them to sanc- 
tion the proposed loan without further statutory 
authority being given to the Borough Council autho- 
rising it to borrow, and in the event the County 
Council refused the necessary sanction. 

It is provided by Section 8 of the Electric Light- 
ing Act of 1882 that :—‘‘ A local authority autho- 
rised to supply electricity by any licence, order, or | 
special Act may from time to time borrow money | 
on such security, with such consent, and subject to | 
such provisions and restrictions with respect to 
borrowing and the repayment of loans as are in 
the schedule to this Act in that behalf mentioned ; 





and the money so borrowed shall be deemed to be | 





borrowed under the enactments, subject to the pro- 
visions and restrictions of which it is borrowed, and 
the accounts of all receipts and expenditure by the 
local authority in pursuance of this Act, or any 
licence, order, or special Act, shall be subject to 
such audit as is in the said schedule in that behalf 
mentioned.” The result of the refusal on the part of 
the London County Council is that the unfortunate 
Borough Council of St. Marylebone are compelled 
to go to the Board of Trade for a further Provisional 
Order, which, if and when duly confirmed by Act 
of Parliament, will give them further borrowing 
powers to raise the stupendous sum of 1,272,000I. 
Nor is this all. The borough electrical engineer is 
of opinion that a further sum of something like 
500,000/. will be at once required to erect gene- 
rating works sufficient to cope with the existing 
requirements of the borough. The Council’s lia- 
bility does not rest solely on the award, inasmuch 
as the company has obtained from the Court of 
Chancery a decree for the specific performance of 
the contract to pay on or before December 31 in 
the present year. If by that time the debt has not 
been discharged, the municipal property may be 
sequestrated at the suit of the company. Cases 
have been known, in Ireland at any rate, where 
this has taken place ; it is indeed unfortunate that 
there should even be a danger of such a catastrophe 
in the capital of the Empire. In the meantime the 
ratepayers, many of whom seein to have objected 
to the purchase from the very first, are powerless. 
They can only pass resolutions condemning the 
action of their Council; and if the Council are 
helpless, it is small wonder that the ratepayers see 
no way out of a difficulty of this kind. 








GLASGOW CORPORATION 
TELEPHONES. 

In Mr. D. M. Stevenson’s letter, published in 
ENGINEERING for the 18th ult., exception is taken 
to several remarks made in our article of the pre- 
vious week. The principal point at issue is the 
question of depreciation. It is true that when our 
article was written we did not have before us a 
copy of the Glasgow telephone accounts in full; 
but this was, perhaps, not entirely our fault, as 
the Glasgow officials are peculiarly chary in dis- 
tributing these accounts, although they are pre- 
sumably a public document. We have since had 
an opportunity of studying them in detail, and 
they reveal some remarkable facts. It is true that 
they do show, as Mr. Stevenson says, that the total 
investment in switchboards and exchange appliances 
generally amounts to 33,376l., instead of a round 
40,0001., as stated by Mr. Burrell. They also show 
that 40,4571. stands invested in subscribers’ and 
public telephone instruments. So that a total of 
73,8331. is invested in Glasgow in apparatus that is 
well known, from all the published descriptions of 
it, to be of an obsolete pattern, and of a totally 
different standard from the apparatus adopted by 
the Postmaster-General for the same purposes. 
This exchange and subscribers’ station apparatus 
represents over 27 per cent. of the total investment. 
Mr. Stevenson quotes the Postmaster-General’s 
note to the effect that ‘‘the estimated life of the 
plant averages thirty-six years,” and then talks of 
Glasgow’s ‘‘excessive prudence.” But the Post- 
master-General was referring to his own London 
plant, which represents the best standards of tele- 
phone engineering. The Glasgow plant represents 
very different standards, and there is no doubt that 
if the Postmaster-General took over the Glasgow 
plant to-morrow, he would feel compelled to discard 
the present exchange and instrument apparatus in 
favour of apparatus of the type which he has 
adopted in his own system. Is it therefore 
reasonable to talk of the Glasgow plant having a 
life of thirty-six years? As to 74,0001. worth of it, 
it is clear that the life is the life of the licence 
only, even if public dissatisfaction does not compel 
its abandonment sooner ; and the most modest—- 
not excessive—prudence would dictate a deprecia- 
tion charge of 10 per cent. on this portion of the 
investment. 

Mr. Stevenson says that ‘‘ the bulk of our wires 





are formed into properly insulated lead-covered 
cables, and these again are run in iron ducts 
underground.” Before touching the cables we 
might point out that 38,300/., or nearly one-seventh 
of the total capital investment, is represented by 
overhead work. In the London Post Office tele- 
phone system there is absolutely no overhead 
construction, which again vitiates Mr. Stevenson’s 
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application of the Postmaster-General’s note to the 
Glasgow conditions. Does Mr. Stevenson claim 
that overhead wires in such a city as Glasgow have 
an average life of thirty-six years? Would not it 
be more in accordance with prudent business 
management to charge on this portion of the plant 
depreciation at the rate of at least 10 per cent. 
annually? Coming to the cables—the pitce de 
resistance of the plant—we find that ‘‘ underground 
construction” represents a total investment of 
147,293l.—practically 55 per cent. of the total 
capital. Mr. Stevenson says that the cables ‘‘ are 
run in iron ducts underground ;” and from this 
statement it might be gathered that all the cables 
are so run—as they should be. But turning to the 
statistics of the plant, we find that out of a total 
of, in round figures, 163 miles of cable laid, 
only 96 miles are drawn into pipes, and 67 miles 
are armoured’ cable, buried solid. Therefore, 
instead of all the cable being drawn into pipes, 
according to the Post Office practice, over 40 per 
cent. of it is armoured cable simply laid in a trench. 
For telephone work armoured cable, buried solid, 
is doubtful engineering. The armouring is prac- 
tically no protection, and if a cable is damaged 
there is no alternative route, as in electric lighting 
or power work, and the cable can be got at only 
by opening the trench. So far as we are aware, 
armoured cable is not used for telephone distribu- 
tion, except by municipalities. It is certainly not 
so used by the Post Office. Does Mr. Stevenson 
believe that the Postmaster-General will give him 
a good price for his armoured cable, or that its 
‘fair market value” will be anything more than 
its value as old metal? We fear that not only is 
Mr. Stevenson over-sanguine as to the valuation 
that may be put on the Glasgow telephone plant, if 
the transfer foreshadowed in the licence takes place, 
but it also appears to us, in view of the facts we 
have pointed out above, that the Vice-Convener of 
the Committee on Telephones shows undue optimism 
in claiming that ‘‘all the plant put in by the 
Glasgow Corporation Telephone Department meets 
the Post Office requirements.” If that be so, the 
Post: Office must have one set of requirements on 
the Thames, and quite another set on the Clyde. 

Returning to the broad question of depreciation, 
it is evident that Mr. Stevenson entirely begs the 
question, by confusing depreciation with sinking 
fund. As we understand the matter, the sinking fund 
is to repay the loan, and the depreciation fund is to 
provide for the depreciation and antiquation of the 
plant. Mr. Stevenson brings the Postmaster-General 
to his aid, but the Postmaster-General clearly pro- 
vides for both sinking fund and depreciation. It is 
true that he puts the figure for the latter at but 23 per 
cent. ; but, as we have shown, he is dealing with a 
plant of an entirely different nature from that in 
use at Glasgow. In the Post Office plant, not only 
is all the apparatus of the most up-to-date pattern, 
but the wire plant is all underground, and all in 
ducts. To compare this with the Glasgow plant, 
provided with the obsolete ‘‘call-wire” system, 
with a liberal amount of overhead work and with 
40 per cent. of its cables buried solid in the ground, 
is absurd. If the average life of the Post Office 
plant is estimated at 36 years, that of the Glasgow 
plant is liberally estimated at 18 years. A depre- 
ciation fund of 5 per cent. per annum, calculated 
on the cost of the whole plant, and in addition to 
the present sinking fund, would by no means put 
the Glasgow Corporation Telephone Department in 
too sound a financial position. 








NOTES. 
A New Russtan Naputua Frexp. 

For the last two or three years experimental 
borings have been carried on in the Ferghana dis- 
trict (Turkestan), and the result is looked upon as 
very promising, a fact which has given much satis- 
faction, inastnuch as the locality would not only be 
fairly favourable for export, should such eventually 
ensue, but also offers a good home market, as the 
numerous oil mills and breweries already to be 
found in that district will, no doubt, gladly go in 
for liquid fuel. During the month of March the 
borings carried on by the Ferghana Naphtha Indus- 
try Company, and which had then been going on 
for some two years, with a 12-in. borehole, 
reached a depth of 1015 ft., yielded good naphtha 
as much as 12 tons per hour, the quality of 
the naphtha being fine and the specific weight 
the same as the Bibi-Eibat naphtha. Everything 
points towards considerable deposits, and the 





boring is, in the meantime, being carried still 
deeper. The new oil-field lies in a mountainous 
district, and, in consequence, it may be found 
possible to convey the naphtha in pipes by its own 
pressure. The distance in a straight line from the 
railway station—Wannowskaja—is only 16 versts. 
The above-mentioned naphtha company has pur- 
chased some 250 acres of iand, and in plant, 
&c., more than 200,000 roubles have already been 
expended. The company is about to construct a 
naphtha pipe line and a kerosine factory, and the 
local conditions favour the development of indus- 
trial installations. There are also considerable 
deposits of coal, of which the working is likely to 
be soon commenced. 


Puant For Larce Evectric Power Stations. 


In a paper recently read at the twenty-second 
annual meeting of the American Street Railway 
Association, Mr. R. McCulloch compares the reci- 
procating steam-engine and the steam-turbine as ap- 
plied to the driving of large generators. The largest 
single reciprocating unit yet built is, he claims, of 
5000 kilowatts capacity. This engine is of the com- 
pound type, with two low-pressure and two high- 
pressure cylinders. Ordinary steam-engines for such 
units are, he claims, heavy and clumsy, and they 
require constant skilled attention. Owing to the 
inertia of the reciprocating parts, the speed must 
be kept so low that the cost of the electric gene- 
rator is greatly increased. Hence he considers that 
it is probable that the limit of size in such units has 
now been reached. If, on the other hand, the claims 
of the steam-turbine makers are only partially 
realised, it would seem, he states, that the turbine is 
an ideal machine for driving alternate-current gene- 
rators. Its efficiency is claimed to be fully equal 
to that of the ordinary steam-engine, and this effi- 
ciency is well maintained down to half-load, or 
even lower. Parallel running is simplified, and, the 
generator being run at a high speed, is cheap to 
build. Skilled attention is not wanted, no oil is 
required inside steam spaces, so that there is no 
difficulty in using the condensed steam over again as 
feed-water without purification. With compound 
generator engines the steam pressure used in 
American practice is generally about 175 lb. per 
square inch, whilst 200 lb. seems to be advocated 
for turbines. At the Manhattan Power Station, 
New York, the plant is of 40,000 kilowatts capacity, 
and is divided into eight 5000-kilowatt units driven 
by compound reciprocating engines. The area 
covered is about 82,400 square feet, or 2.06 square 
feet per kilowatt, whilst the cubic capacity of the 
buildings is about 215 ft. per kilowatt. At Chelsea, 
which is to be equipped with ten 5500-kilowatt 
turbine-driven units, and one smaller unit of 2000 
kilowatts, the ground area covered is 1.36 ft. per 
kilowatt, andthe capacity of the buildings 139 cubic 
feet per kilowatt. Plans have, he states, also been 
got out for a 40,000-kilowatt station, driven by 
Curtis steam-turbines, which, it will be remembered, 
have vertical shafts. Here the ground area is 1.47 
square feet per kilowatt, and the capacity 135 cubic 
feet per kilowatt. In this estimate is included 
space for a 12,000-kilowatt substation. 


THe Foreign TRADE oF CHINA. 


For a considerable time past little has been 
heard about the foreign trade of China and of the 
prospects of engineering and industry in that 
country. In the preface, from the pen of Mr. 
F. 8. Taylor, the statistical secretary of the Imperial 
Maritime Customs, which accompanies the returns 
for 1902, there are some interesting remarks, and 
especially when a comparison is made between 
the foreign trade of China and that of Japan. 
China’s foreign trade during 1902 amounted to 
529 million taels, and that of Japan for the same 
year was 530 million yen. ‘‘ What the foreign 
trade of China might be,” says Mr. Taylor, ‘‘is 
shown by a comparison with Japan, which, with 
a population of less than one-seventh, spends 
almost exactly as much as China on foreign goods. 
But before such expansion can be looked for, 
domestic trade must be relieved from the taxation 
of goods in transit; local industries must be 
assisted, instead of being hampered by excise 
and by taxes; raw materials and the enormous 
resources of the country must be developed.” At 
the same time, Mr. Taylor has no sympathy with 
regard to the pessimistic views held by some 
folks with reference to the commercial solvency 
of China. He observes that her foreign debt 
is trifling compared with her size and potential 





resources, and a small adjustment between im- 
rts and exports would redress the balance. 
till, the fact remains that the returns for the past 
thirteen years show that the imports have exceeded 
the exports by a total figure of 695 millions of 
taels, approximately, and that is a formidable fact. 
Unfortunately, during that period the import of 
opium has exceeded 450 millions of taels, so that 
there is not only an adverse balance of trade 
against China, but it is largely caused by the im- 
rtation of a drug which demoralises the people. 
r. Taylor reiterates the complaint that during the 
past twenty years there has been a great falling-off 
in — and style in the tea exported from China 
(although last year showed someslightimprovement), 
whereas great attention has been paid to Indian 
and Ceylon teas ; and Mr. Taylor says there is not 
much wonder that the tea trade, once monopolised 
by the Middle Kingdom, is now virtually moribund. 
Possibly the opening of the Siberian Railway may 
tend to develop Russian demand, for no less than 
3,000,000 lb. went to Europe by that route in 1902. 
It is observable that the maritime-carrying trade of 
China continues to be almost monopolised by Great 
Britain, Japan, and Germany. The total tonnage 
last year was 54 millions in round numbers, of 
which 50 per cent. fell to Great Britain’s share, 
17 per cent. to China’s, 14 per cent. to Japan’s, and 
13 per cent. to Germany’s. All the other Powers, 
including France, Norway, Russia, and America, 
had 6 per cent. between them. The most 
significant point in Mr. Taylor’s remarks is 
that when speaking of manufactured goods, he 
says that Japanese productions, made of cotton 
imported in the raw state from China, are able 
to return to China and compete successfully with 
the home-made yarns, which are heavily taxed. In 
short, the Japanese mills, though obliged to pay 
export duty on the raw cotton, together with the 
cost of two transportations between China and 
Japan, and finally import duty on the yarns as they 
re-enter China, can undersell the Chinese yarns in 
China, a striking record which proves the efficiency 
of Japanese mill labour and organisation, and ex- 
plains why the Japanese have not carried out their 
intentions to start mills in China. It pays them 
better to keep them in Japan, and send over the 
yarn to China. 


ENGINEER APPRENTICES. 


In our last issue we published an account of the 
scheme for the advancement of engineer appren- 
tices just framed by the managing director of 
Messrs. Richardsons, Westgarth, and Co., Limited. 
We have since learned that another firm on the 
North-East Coast, Messrs. Palmer’s Shipbuilding 
and Iron Company, Limited, of Jarrow-on- 
Tyne, have had such a scheme in practical opera- 
tion for nearly twelve months, and we have 
pleasure in giving publicity to the circumstance, 
for we hold very strongly that such action 
on the part of great engineering firms is likely 
to have a very beneficial influence on the in- 
dustry. A glance round the great engineering 
establishments of the country would show that a 
considerable proportion of the managers and assis- 
tant managers started life in humble circumstances, 
and have raised themselves by dint of hard work 
and native talent. They would be the first to 
admit that their usefulness would have been’ in- 
creased if they had had greater opportunities for 
obtaining instruction in technical subjects. The 
‘* capacity catching” system of the educationalists 
is not yet in working order in this country, and 
possibly if it were, it would not bring to. the front 
the class of man most successful in managing works. 
Such a system commences with the sifting process in 
the primary school, and it is the boy whose intellec- 
tual abilities ripen early who wins scholarships. His 
slower companion is dismissed with the “tailings,” 
and drops out of the procession which points towards 
the university or toehnteal college. He goes appren- 
tice, and it is only when his abilities are stimulated 
by contact with the realities of life that he shows 
what he is made of. Unfortunately, opportunities 
for intellectual improvement are then somewhat 
difficult to obtain—unless employers will lend a 
helping hand. It is not all that can allow appren- 
tices to attend day classes and draw full wages at 
the same time, as the Great Western Railway Com- 
pany is doing; but all may excuse apprentices from 
working overtime on class nights, and may reward 
the more successful students by admission to the 
drawing-office. It is not easy to study after a day 
spent in manual toil, and it is well that those who 
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put compulsion on themselves should feel that they 
gain an immediate benefit in the increased regard 
of their employers, and in qualifying for a rise in 
wages. We give below the text of the circular 
issued by the Palmer’s Company last autumn :— 


(a) Any apprentice who passes in certain subjects before 
the end of his third year (19th birthday) shall receive 1s. 
extra per week over the usual rate during his 4th and 5th 
years. The subjects are:—Practical geometry, mathe- 
matics (algebra, euclid, arithmetic, and mensuration), 
applied mechanics, steam—all elementary stage. 

(6) To any apprentice who in certain subjects 
before the end of his 4th year, 2s. extra per week shall be 
allowed during his 5th year. The subjects are :—Prac- 
tical geometry, mathematics, and machine construction 
and drawing—all advanced stage. . 

(c) To the apprentice who obtains the best results in 
all the above subjects before reaching his 20th birthday, 
and whose record for time-keeping and conduct in the 
shops is good, the privilege of spending the last year of 
his time in the drawing-office. The selection of this 
apprentice shall be made by the manager. 

All apprentices who wish to take advantage of the above 
will give their names to their foreman as soon as ible. 

Apprentices who have a. passed their 3rd year 
(19th birthday), but who would like to take up the above 
studies, will receive special consideration on making 
application to their foreman. : : 

Beasy facility will be given to apprentices attending 
classes in not being required to work overtime on class 
evenings. 








INDUSTRIAL NOTES. 

THERE is at present quietude generally in the indus- 
trial world, in so far as labour disputes are concerned. 
The matters claiming most attention just now are 
more political than industrial, such as the fiscal ques- 
tion, the position of the Government, the uncertainty 
as to political parties, and the possible early general 
election. In labour circles the two subjects now most 
discussed are labour representation, and the proposals 
or suggestions as to free trade, fair trade, retaliation, 
or whatever name may be given to the discussion of 
the subject of imports into this country from foreign 
countries and the colonies. The decision of the recent 
Trades Union Congress carries great weight in many 
quarters, but there is by no means unanimity among 
trade unionists as to the policy to be pursued. In 
Birmingham and Sheffield especially is there dissen- 
sion. 

Among the textile workers the cotton operatives 
will doubtlens be in favour of what used to be called 
the Manchester policy of free trade. In the woollen 
trades of Yorkshire there may be stronger differences 
of opinion. Some of the Nottingham operatives may 
favour a revision of our tariffs, as they have suffered in 
the lace trades. The silk trade operatives have not 
yet spoken clearly, but they also may favour revision. 
Ssanumiiene are not likely to go strongly in favour of 
revision, as, on the whole, they have held their own 
fairly well. Boot and shoe operatives may be divided 
in opinion, but at Leicester they appear to be opposed 
to the proposed new policy by the ex-Colonial 
Secretary. 

The socialists and trade unionists were sure to come 
into conflict over the resolution of the Labour Re- 
presentation Committee at Newcastle, which was 

ractically endorsed by the recent Trades Congress at 

zeicester. The result is seen in an acute way in the 
Borough of Burnley, where the chief exponent of 
socialism, as set forth by the Social Democratic Fede- 
ration, is being psec by Mr. F. Maddison, one of 
the most energetic of what may be termed ‘‘ the New 
Unionism,” which sprang into existence in the last few 
months of 1889 and during the year 1890. Those two 
contending candidates will raise many issues durin 
their contest, for socialism, as taught by the Socia 
Democratic Federation, is in its essence opposed to 
trade unionism. The two may be left to fight out the 
battle in the interests of the rival factions for seats in 
the House of Commons. 

There has been no material change in the position 
or prospects of the iron and steel trades in the Mid- 
lands, either in the Birmingham or Wolverhampton 
districts. The engineering and allied trades continue 
to be moderately employed in most sections, some 
branches being busier than others. _ The hardware 
industries also continue to be fairly well employed 
generally, but there is slackness in some of the branches. 

In the Lancashire districts, the engineering and 
allied industries show a tendency to slacken off in 
some branches. The list of unemployed is larger, but 
there seems to be no fear of actual depression, except 
in the textile-machine-making industry. 








TANK EXPERIMENTS. 
To THE Eprror oF ENGINEERING. 
S1r,—The following ideas as to the real efficiency of the 
results that are to obtained from tank trials with 


models have often struck me as being very much against 
the complete success of such experiments for trying to 
prove the wave-making properties of a given vessel before 
she is actually built and driven at her speed. 


reasons, but have met with no acceptance of them, per- 
haps for a want of explaining well my ideas on the relative 
values which ought to be taken into consideration in 
making such comparisons as those which exist between 
two bodies of such different sizes floating under such dif- 
Jerent conditions. , 

The different conditions can be explained as follows :— 
If we have two vessels, one of 500 ft. in length and one 
of 10 ft. in length, one (the larger) contructed on this 
planet and the other constructed on a supposed planet 
that is an exact replica of the one welive on, with the ex- 
ception of its size, which would be fifty times smaller, 
could we compare the material out of which the two 
vessels were constructed, as being the same in all re- 
spects ? ; : 

Would not the apparent density and _ closeness of grain 
of the iron, steel, wood, &c., of the smaller vessel be much 
more than that of the larger one? The very bones of the 
Liliputian crew, would they not be of a fineness far sur- 
passing ivory? The skin of one of the fairest dames of 
this earth, would it not have a rough and cavernous ap- 
pearance as compared to that of the roughest boatswain 
of that Liliputian navy? As likewise the liquor which they 
drank, would it not be more fluid than our own cham- 
pagne or beer? And so also with the water their vessel sits 
in’? Their atmosphere more thin? : 

How, then, can our own wooden model, which is fifty 
times smaller perhaps than the ship of 500 ft. she repre- 
sents, behave in the same way as the ship herself, when 
she is pushing up a liquid that is too heavy for her? 

If we fill the tank first of all with treacle, then with 
water, and afterwards with alcohol, and run our model 
through it at a relative speed of 20 knots—that is to say, 
that she moves through her own length in nearly fifteen 
seconds—will she produce the same shape of waves in the 
three different liquids? I trow not. 

If we try to produce a relative 10-knot breeze by r* 
ing a current of air over the surface of the tank, will the 
treacle, water, or alcohol be agitated in the same 
way as the sea with its little waves, and with the spray 
being blown off their tops? Neither. 

One would have to blow considerably more than a 
miniature cyclone to blow a spray off the treacle. 

We may say then that the model makes differently- 
shaped waves in liquids of different natures or densities. 

Now is the water we use of the proper relative density ? 
That such is not the case is very clear, and it must 
also just as clear that the waves produced by the model 
do not follow the same shape as those produced by the 
ship herself. 

Can this difference between the shapes of the waves 
produced by the actual ship and the model be allowed or 
calculated for ? 

As a matter of fact, the adoption of a tank is a 
formal signal of defeat in attempting to calculate the 
wave-making properties of a hull under different condi- 
tions, and is the adoption of an attempted practical trial 
to obtain by visual results that which it is confessed cannot 
be obtained by figures, because, if it could be effected b 
this latter way, how much less expensive and how muc 
more exact would it be if properly worked out mathe- 
matically ? 

It wary Inger to calculate beforehand the results 
that will be produced either by a ship or a model, how 
can it be possible to allow or calculate for the difference 
of the waves produced by the model and the ship? 

It may be that this difference is so little that it is of 
no account, although it does not strike me in that light. 
Could you let me know if such is the case ? 
Yours, &e.. 
F. H. M. 
Valparaiso, August 5, 1903. 








SINGLE-PHASE MOTORS FOR ELECTRIC 
RAILWAYS. 

To THE EprTor oF ENGINEERING. 
Sir,—With reference to your article on this subject in 
your issue of September 18, the most recent information 
which has reached me is that the affairs of the syndicate 
who some time ago secured the control of the Baltimore 
and Annapolis Railroad, and intended to convert it into an 
electric road, have become entangled, and a receiver was 
appointed, who continuesoperating thelineas a steam road, 
as hitherto. Single-phase working was to be adopted, a 
contract for the necessary number of motors had already 
been let to the Westinghouse Company, and several of 
the motors constructed, but present conditions render it 
uite indefinite when the conversion of the line into an 
electric road will be carried into effect. 
Arnold’s single-phase electro-pneumatic system was to 
be installed on a road, 27 miles long, especially built for it 
—the Lansing, St. John’s, and St. Louis ilroad, in 
Michigan. The line was to be completed and opened for 
traffic last spring, but I have not yet been able to obtain 
later particulars. Mr. Bion J. Arnold explained the 
general features of his system at the annual meeting of 
the American Institute of Electrical Engineers, held at 
Great Barrington, Mass., in June, last year, and I must 
confess the scheme looked very promising. 
September 26, 1903, x. @. 








THE DESIGN OF RACING YACHTS. 
To THE EprTor OF ENGINEERING. 

Sir, —Now that the smoke of action has cleared away, 
it is instructive to look around one to see if perchance 
the cause of failure to lift ‘‘ America’s ve, 3 is evident 
and perceptible; and if,. as Sir Thomas Lipton is re- 

rted in effect to have said, that British yacht-designers 
oes played their best card. : ; 
To me, at least, the cause of failure is palpably percep- 


American competitor, if he would only take the trouble 
to look and cogitate. One is tired of hearing ee 
experts repeating that designs are now so similar that 
the initiated only can tell ‘’tother from which.” Out- 
wardly this may be partially true, but any one possessing 
even a slight acquaintance with the design of structures 
and their details will be struck with the great dis- 
similarity of the methods employed by the designers. 
The difference between British and American designing 
is, to borrow a simile from a more classic subject, that 
between ‘‘chance” and ‘‘evolution.” All of the boats 
from Genesta to Shamrock III. have not been of a family, 
allowing for the differences created by amended rating 
rules. ‘They have been a motley array, the offspring of 
three designers, each of whom has produced widely dis- 
similar types at short intervals, while the various stages 
of evolution of the American boats are easily traceable. 
Each boat produced on this side has been a distinct 
advance on its predecessor. Not a chance or lucky hit, 
but an evolutionary improvement, carefully thought out 
from aknownrational basis—viz., to get the greatest propel- 
ling power on a given waterline with the minimum weight, 
and, of course, ability tostand up. No doubt the Britisher 
gets his boat out with the same object in view, but 
where he has failed so far is in the methods employed to 
obtain his object. He throws away weights by unscien- 
tific designing, which material would be better employed 
as ballast. As his hull and fittings are thus made heavier 
than the American, to obtain an equal stability for a 
iven area of canvas, he must either increase his beam or 
ower the ballast; thus he is handicapped right awa 
in his measurement. The subtle Yankee, who is much 
under-estimated by the stay-at-home Britisher or the 
six - weeks’-working - man - commission - tourist, schemes 
out his structure in the most scientific manner, cutting 
down factors of safety just so he*has enough to hold, 
“skinning” every ounce of weight so that he may 
deposit it in the ‘‘ Bank of Ballast,” yielding abundant 
interest in sail area. And now I fancy that I can 
hear my self-satisfied British friends chorus, ‘‘ Well, 
that’s just about what we do.” Let me show them 
that they don’t. Most gx od having much to do with 
the design of boats will admit that, within reasonable 
limits, the lines don’t count for a great deal. Reliance 
had not such graceful symmetry of curves as her 
rival, yet she had the powerful form which ensured 
superiority over the other. If lines alone were the stan- 
dard of merit, then surely Shamrock III. would have 
won. Whether witha high speed vessel or a racing yacht, 
the whole problem of speed resolves itself into—cwteris 
paribus—a question of power and load or sail area and 
displacement. That being so, it will be admitted that 
the boat having the lightest hull and fittings can carry 
most sail area, as what is saved in weight can be con- 
verted into ballast, giving her the same stability as her 
rival, but having greater propelling power to drive a 
similar load. That is what is done in Reliance, only 
that the designer did not place all of his saved weight in 
ballast, preferring to gain a little sail area otherwise by 
increasing the beam : knowing that such increase would 
not affect the speed of the yacht in reaching or going 
to windward, as her real beam then was on a totally 
different water-line. So also was her length; and to this 
end (and also to give a broader base to the sail plan 
triangle) he increased the overhangs. 

Let us see, then, where Shamrock III. threw away 

weight and thus handicapped herself. Before beginning, 
let me say that both the structural and fitting details 
seem to me to indicate that they had been determined 
empirically ; the fittings in particular showing that 
apparently one item of strength only had been _con- 
sidered—viz., tensile ; bending and bearing values being 
ignored on every side. I shall only, however, deal with 
a few items, although, if space permitted, I could go 
right through the yacht. 
The knees connecting the angle—bulb-section main 
frames to ms—were formed in Shamrock III. of 
bracket-plates flanged across the face; and a well-meant 
attempt made to cut out superfluous material as shown. 
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It would be interesting to know the reasoning which 
prompted the retention of useless pieces of plate along 
the beams and frames, as shown at A. A much lighter 
and equally strong strut could have been made with a 
short piece of angle-bar, or, better still, pipe section with 
flattened ends. In fact, the former is what is really 
fitted ultimately ; but observe the costly method to par- 
tially attain this end, and still it is not finally realised, 
-e ow of material sans an ounce of strength are over- 
ooked. 


2. In the bottom shell-plating one strake at least was 
worked considerably thicker than its neighbours. What 
extra work it was called upon to do was not evident, and 
I think I am safe in saying that it was merely doing the 


same amount as its associates, pe Boag it age 4 bore 
the time-honoured name of garboard strake, alt panel 
ere 


having no relationship whatever with its namesake. T! 
is no reason why the minimum thickness of shell decide: 








ifferent times endeavoured to explain my 


I have at 


tible and persistently thrust before the Britisher by his 


upon should not obtain for all strakes excepting the sheer- 
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strake and stringer, with the addition of local strength 
where circumstances demanded. 

3. Floor-plates are necessary to give transverse strength. 
In Shamrock ITI. we find such plates fitted in the fin. 
These plates are superfluous. The ordinary frames being 
run down are sufficient, with a bracing- plate at top 
of fin; or a reverse angle tying the frames across the 
flat of the bottom would give more strength with con- 
siderably less weight. . 

4. The bilge bracing is, to my mind, heavy and ill- 
arranged ; and to make doubly sure of the compressed 
members, pillars are worked independently of these. 

5. Pad-eyes, eye-bolts, turnbuckles, cleats, and other 
deck fittings are not in proportion to the wire rope or 
manila fitted. Some of these may be for tension ; but, as 
already pointed out, when we consider bending and bear- 
ing values, they are much too heavy, and not at all in 
harmonious proportion. Ihave no hesitation in believing 
that they were carefully calculated in all their parts 
to break at the same destructive strength as the rope for 
which they were employed. Asoneout of many examples, 
let me instance the case of the shackle joining the bob- 
stay turnbuckle to the eyeplate on the keelson. The 
shackle was formed like an ordinary chain shackle. 
Let it be conceded that the diameter of the iron at the 
bow of the shackle was correct to withstand the bending, 
then the sides could have been reduced to resist ten- 
sion only, and the sides of jaws cut down by about half, 
giving an equivalent bearing value for the pin. The pin 
itself had a half-head and half-nut, although not called 
upon to do _ work. Neither head nor nut were neces- 
sary, only a plain pin kept from working out by a small 
taper-pin driven through the jaws. The weight of this 
one item alone could have been reduced by 40 per cent., 
without detracting from its strength in the slightest. I 
do not, however, admit that the shackle was necessary at 
all, or that the fitting throughout had any pretence of 
having been designed. This may seem a smal! item, but 
if we multiply the excess age in this one piece many 
times over, it will be seen where tons of material were 
thrown away. 

One other example of prodigality of a more serious 
nature was the spreader. Fon convinced that its weight 
could have been reduced by at least two-thirds for the 
same strength, by designing it as a lattice-girder. When 
one realises the enormous moment exerted by this item 
alone, an idea will be obtained of where the Britisher 
threw away sail area. 

6. The woodwork on deck was, I consider, greatly at 
fault. Hatch coamings and covers, companions, &c., were 
made of teak ; and if this were not adding weight enough, 
the scantlings were about the same as would be used here 
on a sea-going steam-yacht ; they were, in fact, just double 
the thickness necessary, even if made of pine. 

I could go on adding to this list, showin 
able weight has been thrown away and useless expense 
incurred ; but I think enough has been said to show 
that until more scientific methods are adopted in the 
design of the structure and details, the old America’s 
Cup is likely to remain here indefinitely. When the 
British designers shall turn their attention a little to the 
structural engineering aspect of the problem, and less to 
“fiddling” with hair’s-breadths on lines and sweetness of 
curves, a great step will have been taken to unmoor the 


how valu- 


cup. 

Finally, let me pay a tribute to the excellent workman- 
ship of the chaJlenger. Nothing could have been finer, 
fairer, or more beautiful, as an example of that conscien- 
tious craftsmanship which for many years has been 
associated with Clydeshipbuilding. And to the designer 
may I add my word of commendation to the gracefully- 
lined and harmonious model which he produced. Her 
beauty was enough, if artistic merit counted for aught 
in Raggy stern struggles, to have earned a happier termi- 
nation. 

I beg to remain, Sir, your obedient servant, 
GEorGE Simpson, M.I.N.A. 
1509, Arch-street, Philadelphia, Pa., 
September 15, 1903. 








CAST-STEEL CEMENT. 
To THE EpiIToR OF ENGINEERING. 

Str,—Referring to the letter from Messrs. Priestman 
3rothers, which — in your issue of August 28, and 
to Messrs. J. W. Jackman and Co.’s comments thereon, 
published in the number of the 4th instant, I venture to 
offer an expression of opinion. 
_ [have had many years’ experience in the execution and 
mspection of foundry work, and I am prepared to admit 
that there are exceptional cases where such a material as 
that in question might prove serviceable, but after seeing 
a copy of the card headed, ‘‘It will pay you to hang 
this up in your foundry,” I fully appreciate Messrs. 
Priestman Brothers’ arguments, and consider that the ex- 
hibition of such a notice in a workshop would undoubtedly 
be conducive to neglect, on the part of the men, of the 
precautions necessary to insure the production of sound 
and clean castings. 

I am, Sir, yours faithfully, 
INSPECTING ENGINEER. 
London, S.W., September 24, 1903. 








German Locomotive Bumtpinc.—A number of four- 
cylinder compound tank locomotives have been supplied 
by a German firm to the Aragon Central Railway. They 
are claimed to be the heaviest and most powerful engines 
of this type in existence. The drivers have a diameter of 
- Ao ; bg —_ me surface is 2600 square feet ; 

1 the grate surface, 4 uare feet. The engines 
weigh 108 tons each. +e “ 





LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 22nd ult., Messrs. Craig, Taylor, and 
Co. launched from their shipbuilding yard, Thornaby-on- 
Tees, a steel screw steamer of the following dimensions, 
viz. :—316 ft. by 44 ft. by 22 ft. 6 in. moulded. The pro- 
ling machinery has been constructed _by the North- 
astern Marine Engineering Company, Limited, Walls- 
end, the cylinders being 22 in., 36 in., and 58 in. in 
diameter by 39 in. stroke, with two large steel boilers 
working at 160 1b. pressure. As the vessel left the ways 
she was christened the Kildare. 


The Egret, a steel screw steamer which is being con- 
structed by Messrs. Swan, Hunter, and Wigham-Richard- 
son, Limited, at their Neptune Works, Newcastle-on- 
Tyne, for the Cork Steamship Company, Limited, of 
Cork, was launched on Wednesday, the 23rd ult. The 
steamer is 260 ft. in length by 345 ft. beam. The pro- 
pelling machinery will consist of a set of triple-expansion 
engines, which, with the boilers, are being constructed at 
the Neptune Works. 


Py) 








Messrs. William Simons and Co., Limited, launched 
from their yard on Thursday, the 24th ult., with steam 
up, ready for work, a powerful twin-screw suction pump 
dredger, named the Frederic Fryer, which they have 
just completed to the order of the Indian Government. 
The dredger is fitted with two powerful centrifugal sand 
suction-pumps connected to a large main suction-pipe led 
forward in a central well. The suction-pipe is fitted with 
a special nozzle and cutter gear driven by a separate set 
of engines for disintegrating hard ground. A plain nozzle 
can also be fitted for dredging ordinary ground. The 
vessel is propelled by two sets of triple-expansion surface 
condensing engines of sufficient power to obtain a speed 
of 9 knots, steam being supplied by two large cylin- 
drical boilers constructed for a working pressure .of 
160 lb. per square inch. Powerful windlasses and inde- 
pendent steam capstans are fitted for manceuvring the 
vessel when at wok 





On Thursday, the 24th ult., there was launched from 
the shipbuilding yard of Messrs. David and William 
Henderson and Co., Limited, Partick, a twin-screw steam 
yacht of the following dimensions:—Length over all, 
262 ft.; breadth, pane Vo 29 ft. 9in.; depth, moulded, 
to main deck, 18 ft. 6 in.; and of about 930 tons. She has 
been built to the order of the Comtesse M. de Bearn, 
Paris, from the designs of Messrs. G. L. Watson and Co., 


State barge Seughudlu. This vessel has a length of 1234 ft., 
a breadth of 18 ft., a mean draught of 5? ft., and a tonn: 

of 180 tons. The propellin wee 4 has been made 
by Messrs. Mumford and Co., of Colchester, and horse- 
power is provided to enable her to maintain a speed of 
14 miles. As she is intended for the service of the 
Sultan, the internal and external fittings are of the 
most elegant character. This work has been carried out 
by Messrs. Waring and Gillow, Limited. 


The official trial of the new French armoured cruiser 
Desaix has proved satisfactory. The trial, which lasted 
six hours, was carried out at the ordinary draught, with 
the twelve boilers of the forward group, without the 
employment of the fans. The temperature in the stoke- 
hold was only 29 deg. Cent.—that is to say, 10 deg. above 
that in the open air. The working of the machinery, as 
reported to the Minister of Marine, was very satisfac- 
tory. The three triple-expansion engines developed 4782 
horse-power, producing a speed of 14.9 knots. A constant 
pressure of 256 1b. was easily maintained throughout. The 
combustion of coal per square foot of grate was 13 Ib., 
and the consumption per hour per horse-power, 1.4 1b. 








ARGENTINE TrmBER TeEstTs.—We have received from 
the National University of Buenos Ayres a pamphlet, 
published by Mr. Emilio Palaiso, describing exhaustive 
tests made by him to ascertain the resistance of Argen- 
tine timber. The experiments bear on 22 different kinds 
of timber, and comprise tensile tests ; compression and 
shearing tests with and across the fibre; and bending 
tests. All the results are given in detail in eight tables, 
which complete the description. The pamphlet is pub- 
lished by the Imprenta de la ‘‘ Revista Técnica,” Moreno 
463, Buenos Ayres. 





Contracts.—Messrs. Ramage and Ferguson, Limited, 
Leith, have received an order from the Borneo Company, 
Limited, to build a passenger and cargo steamer for their 
Eastern trade.—The Shaw, Savill, and Albion Company, 
Limited, and the Lund Blue Anchor line of steamers, 
who are having a vessels built at Belfast and Glasgow 
respectively, have both placed their orders with Messrs, 
J. and E. Hall, Limited, and their ships are to be 
equipped with refrigerating installations on the carbonic 
anhydride system (Hail’s patent) for the carriage of 
frozen meat, fruit, and other produce in the Australian 
and New Zealand trades.—Messrs. Reavell and Co., 
Limited, are —_ four engines for the Weymouth 


Glasgow, with whom has been associated Mr. C. N. Boyn, : mpm! ? 
Paris. The engines have been constructed by the builders | Corporation for their electric lighting station, and another 
at their Finnieston works, and comprise two sets, each for Messrs. Johnson and Phillips. 


having four cylinders 18 in., 29 in. and two 32 in. in dia- 
meter with a stroke of 33 in., and one large cylindrical 
boiler with a working pressure of 200 lb. The yacht is 
fitted with electric light throughout, and has also an 
installation of refrigerating plant. On leaving the ways 
the yacht was named the Nirvana. 





The hull of the Hampshire, cruiser, was put into the 
Tyne on Thursday, the 24th ult. The Hampshire is a 
sister-vessel to the Devonshire, Argyll, xburgh, 
Antrim, and Carnarvon. She has a length of 450 ft., a 
breadth of 684 ft., a mean draught of 24 ft. 9 in., and a 
displacement of 10.700 tons, The armament comprises 
two 7.5-in. guns in barbettes, one forward and one aft; 
ten 6-in. guns in casemates; two 12-pounders on the 
upper deck ; seventeen 3-pounders and ten smaller guns 
distributed over the superstructure. There are also two 
18-in. submerged torpedo-tubes on the broadside. The 
armour, manufactured by Sir W. G. Armstrong, Whit- 
worth, and Co. at Openshaw, is 6 in. on the belt case- 
mates and barbettes, 44 in. on the bulkheads, and 10 in. 
on the conning tower. The main protective deck is 1} in. 
thick, and the lower protective deck, 2 in. thick, protects 
the machinery, magerietn, &c., from shell splinters. The 
machinery, now being constructed by Messrs. Haw- 
thorn, Leslie, and Co., is designed to develop 21,000 
horse-power, and comprises two sets of vertical triple- 
expansion engines, using steam of 215 1b. pressure. The 
estimated speed with full power is 22} knots. Steam will 

raised in six single-ended cylindrical boilers and 
seventeen Yarrow water-tube boilers of improved type. 
The cylindrical boilers are to be used at cruising speeds 
and for economical working, while the water-tube boilers 
are to be used in conjunction when higher speeds are 
needed. When in commission the Hampshire will carry 
a. crew of 655 officers and men. 





The following are the particulars of the Ottoman cruiser 
Abdul Hamid, which was launched at Elswick on Friday, 
the 25th ult. This vessel is of the protective deck type, 
has a length of 340 ft., a breadth of 474 ft., a mean 
draught of 16 ft., and a displacement of tons. She 
is constructed of steel, with a protective deck extending 
over her whole length, 4 in. thick on the sloping parts, 
and 14 in. thick on the horizontal parts; she is fitted with 
numerous water-tight bulkheads extending to the upper 
deck. There is also a double bottom subdivided into a 
great number of water-tight compartments. The arma- 
ment consists of two 6-in. quick-firing guns on upper 
deck, eight 4.7-in. quick-firing guns on upper deck, six 
3-pounder quick-tiring guns on bridges and hammock 
berthing, and six 1-pounders. Two 18-in. training torpedo 
tu are also fitted on the main deck forward. The 

pelling machinery, now being constructed by Messrs. 
Hawthars, Leslie, and Co.,:at St. Peter's Works, is 
designed to develop 12,500: horse-power, and consists of 
two sets of vertical triple-expansion engines, using steam 
of 210 lb. pressure, generated in six cylindrical multi- 
tubular boilers. The speed guaranteed 1s 22 knots. 


On the same day was launched the Imperial Ottoman 








LrEps ASSOCIATION OF ENGINEERS.—The first meeting 
fer the present session took place on Thursday night, the 
24th ult. After the ordinary business had been transacted, 
the President (Mr. G. R. Goldsack) gave his inaugural 
address. The engineering trade for 1903, he said, had not 
been so satisfactory as was expected, but manufacturers 
were putting themselves into a position to compete suc- 
cessfully with all comers, by extending their works, 
putting in modern machines, and adopting more up-to- 
date methods of dealing systematically with work. He 
hoped the results of a committee on standards would 
have a beneficial effect on the engineering trades. A 
good deal of correspondence had been going on for some 
time over the technical education of young engineers, and 
in some cases it had been stated that the young college- 
trained engineer was the best man to put into the manage- 
ment of workshops. ‘*‘ He may possibly be a very good 
man,” said the president, ‘‘but I still believe in the 
young man who has had a good shop training. I do not 
in the least deprecate the training that young engineers 
get at college, but I maintain that, to be thoroughly 
efficient, they must also have a considerable amount of 
actual shop experience before being placed in responsible 
positions.’ 





PersonaL. — Mr. Hal Williams, of 60, Queen Vic- 
toria-street, E.C., announces that he has taken into gen 
nership Mr. Walter Deidges, and that the firm will be 
known as Messrs. Hal Williams and Bridges.—The Ur- 
breakable Pulley and Mill Gearing Company, Limited, 
of West Gorton, Manchester, have appointed as their sole 
agents in Western Australia, Messrs. Saunders and 
Stuart, of Dalgetty’s-buildings, Freemantle, who have 
also branches at Perth and Kalgoorlie.—Mr. T. Vickers, 
C.E., who for over two years has had the control of the 
Special Track Construction Works, of Messrs. Askham 
Brothers and Wilson, Sheffield, has resigned, and joined 
the tramway department of Hadfield’s Steel Foundry 
Company, Sheffield. Messrs. R. Cundall and Sons, 
Limited, Airedale Iron Works, — whose works 
were entirely destroyed by fire on July 3 last, announce 
that they are erecting new and bag Fa ge ga premises on 
a site near that of the old works, which are now approach- 
ing completion, and will be very shortly opened. By 
means of temporary premises they have in the meantime 
managed to deal with the most pressing of the orders on 
hand.—We are asked to announce that Messrs. James T. 
Donald and Co., Limited, engineers and steel merchants, 35, 
McAlpine-street, Glasgow, have been appointed as the 
Bell Rock Belting Company’s sole agents for Scotland.— 
Messrs. Thomas Parker, Limited, electrical engineers 


and contractors, of Wolverhampton, have onpoured Mr. 
Ealey Hodgson their representative for the City of 
London and district, with offices at Mansion House 


hambers, 20, Bucklersbury, Queen Victoria - street, 
London, E.C.—Mr. A. E. Seaton, M.I.C.E., announces 
that he has removed from his old offices at 25, Victoria- 
street, S.W., to 32, Victoria-street, S.W., where he will 
continue to practise as a consulting engineer. 
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MISCELLANEA. 


Mr. J. Fletcher Moulton, K.C., M.P., F.R.S., has been 
elected President of the Junior Institution of Engineers, 
in succession to Colonel Edward Raban, C.B., RE. 


Trials made last year by the technical committee of 
the Automobile Club of New York with seventeen dif- 
ferent types of motor-cars showed that the cars in 
question could be brought safely to rest with a negative 
acceleration of 8.2 ft. per second per second. 


The new town of Dalny, founded by the Russians, not 
far from Port Arthur, is rapidly developing. According 
to an official report the port was last year entered by 
717 cargo steamers and 1418 Chinese junks, carryin 
goods of an aggregate weight of 4,322,115 poods oad 
54,134 passengers. 

The experiments with electric traction on the military 
railway at Marienfelde have recently been resumed, the 
line having in the meantime been strengthened so as to 
be able to stand the exceedingly high speed to which it is 
intended to raise the trials. The other day a Siemens 
and Halske electric car attained a Ty of 172 kilo- 
metres (about 107 miles) in the hour, and it is confidently 
expected that the speed will soon reach the coveted 
200 kilometres per hour. 


According to recent official statements the Siberian rail- 
way has now an aggregate length of 7783 versts, of which 
3140 versts are in the Siberian line proper, 1418 versts 
in the Trans-Baikal line, 812 versts in the Ussuri 
line, and 2413 versts in the East Chinese line. The ex- 
penditure amounted in the aggregate to 780,000,000 
roubles. The distance, calcula’ for express service, 
from the nearest western port—St. Petersburg—to Vladi- 
vostok is 7217 versts, and to Port Arthur 7535 versts. 


The Board of Trade have recently confirmed the follow- 
ing order made by the Light Railway Commissioners— 
viz., the Bath Electric Tramways (Light Railway Ex- 
tensions) Order, 1903, authorising the construction of 
light railways in the City of Bath, in the county of 
Somerset (being extensions and deviations of the existing 
and authorised undertaking of Bath Electric Tramways, 
Limited), and the abandonment of the construction of 
certain other light railways already authorised in the same 
city. 

An amusing example of dail er science has 
been recently brought forward a Mr. W. J. Baldwin, 
M. Am. Soc. C.E. On the appointment of a new com- 
missioner for street-cleaning in New York, the Sun of 
that city suggested that the snow should be removed from 
the streets by setting the fire-engines at work to melt it. 
A calculation made on behalf -of the commissioner, how- 
ever, showed that taking the case of one snowstorm only, 
the amount to be dealt with was such that it would take 
the whole of the fire-engines of the city, running day and 
night for three years, to burn enough coal to melt that 
snow. When the results of this investigation were 
poet before the editor of the Sun, he refused to pub- 
lish them. 


The executive of the British Fire-Prevention Com- 
mittee, considering that much at the International Fire 
Exhibition is of distinct professional interest to members 
of various technical societies, has made arrangements with 
the directorate of the International Fire Exhibition for 
systematic visits and displays to take place during the 
month of October. These will comprise a round of the 
Exhibition, a demonstration of the fire-extinguishing and 
life-saving appliances, and a visit to the historical nt 
and fire scene. To-day the Junior Institution of Engi- 
neers are visiting the Exhibition. On Wednesday, 
October 7, the British Fire-Prevention Committee’s own 
members will be paying a visit, and on Wednesday, 
October 14, the Society of Arts will be paying a visit. 
The other arrangements will be duly announced. 

It is interesting to note how the newer manafacturing 
countries are emphasising the old British doctrine that a 
patent is granted for the benefit of the State, and only 
indirectly for the private advantage of the inventor. Ger- 
many has always acted on this view, and her patent laws 
are so drawn as to insure the maximum advantage to the 
State asa whole. We note that Canada is following in 
the same direction ; and a useful synopsis of the recent 
changes in Canadian patent laws has been sent us by Mr. 
Lioyd Wise. From this it appears that in future every 
Canadian patent will become void automatically within 
two years unless the invention is worked in Canada ; and, 
further, no products protected by a Canadian patent can 
be imported into Canada by the inventor or his agents, 
save within the twelve months immediately following the 
grant of the patent. In each case, however, an extension 
of the period named in the Act can be granted by the 
Commissioner, on good cause being shown. There are 
also very complete —! for the granting of com- 
pulsory licences to Canadian firms should this become 
advisable. 


At the conclusion of the recent general meeting of the 
Iron and Steel Institute at Barrow-in-Furness, Mr. 


Charles Kirchhoff, of New York, tendered, on behalf of be 


the American members of the Iron and Steel Institute, 
an invitation to the Institute to hold its next Autumn 
Meeting in New York. This invitation, which was 
endoneh by the American Institute of Mining Engineers, 
the American rae of Mechanical Engineers, the 
American Institute of Electrical Engineers, the Franklin 


Institute, and the American Foundrymen’s Association, 
was, on the motion of the President, accepted by the 
general meeting with acclamation. It is therefore 

os that the Autumn Meeting shall take place in New 
York on October 24, 25, and 26, 1904. After the meeting 
there will be an excursion to Philadelphia, Washington, 
Pittsburgh, Cleveland, Niagara Falls, and Buffalo, re- 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
Tin plates are per box of I.C. cokes. 








turning to New York on November 10. During the! five sub-stations at Pandon Dene, Wallsend, Culler- 
trip night travelling will be avoided, and every endea- | coats, Benton, and Kenton. These sub-stations in 
vour will be made to obviate fatigue. The two Sundays | turn derive their cee aso supply from the New- 
will be spent at Washington and at Niagara Falls. For | castle Electric Supply “ones eg generating stations 
the convenience of members desirous of visiting the St. |at Wallsend and Carville. Each train will consist of 
Louis Exhibition, arrangements will be made for a|two motor and one ordin car, the total seating 
limited number to leave Pittsburgh for St. Louis and | capacity being sufficient for about 200 passengers. The 
Chicago, reaching New York on the evening of Novem- | cars, which are sg Boor in arrangement to those with 
r 10. which the Central London line has made us familiar, are 
; ; : ._ | fitted with the multiple-control system of the. British 
An informal trial of the new electric suburban service, | Thomson-Houston Company, of Rugby. The designed 
which the North-Eastern Railway Company are estab- | maximum speed is 30 miles an hour, on HN is attained in 
lishing along the Tyneside, was made last Sunday on the |'39 seconds; but in the trials a speed of 45 miles was 
three miles of line between Carville Station and Percy | actually reached. It is proposed to establish a-10-minute 
Main Junction. oo aim of = er work -* this | service on the busiest portion of the route followed, and 
section is now complete, but the work in contemplation i i i i ins. 
comprises the elevterfication in the suburban districts of Lveiiaeeseeiietesman-cegtese don yuneneem 
not less than 80 miles of line reckoned as single-track. 
The princi portion will comprise the company’s| Pic In France.—-The production of pig iron in France 
loop from Newcastle Central back to Newcastle Bridge- | in the first half of this year was 1,365,424 tons. The 
street, through Tynemouth. The current is being | corresponding output in the corresponding period of 1902 











distributed on the third-rail system, supplied from | was 1,158,748 tons, 
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BOILER FEED-PUMP. 


THE HEISLER PUMPING-ENGINE COMPANY, ERIE, 
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THE pump illustrated above, Fig. 1, is a type of 
direct-acting feed-pump due to the Heisler Pumping 
Engine Company, of Erie, Pa. It is fitted with a cross- 
compound steam end and a duplex “‘ outside packed ” 
water end. The diameters of the steam-cylinders are 
74 in, and 16 in., the stroke being 10 in. The plungers 
are 4} in. in diameter, and at normal speed discharge 
145 gallons per minute. The engine is proportioned 
so that it will easily pump against a pressure equal to 
the steam pressure when cutting off a little earlier than 
half-stroke, thus giving about twelve steam expansions, 
and, under conditions favourable to economy, has pro- 
duced an indicated horse-power hour on 30 lb. of 
steam. It may be added that a triple-expansion pump 
of the same type, having cylinders 7 in., 10 in., and 
14 in. in diameter, connected with a pair of double- 
acting plungers—4 in. in diameter, 10 in. stroke—- 
gave on repeated tests an indicated horse-power 
for 26 lb. of steam per hour, when running non-con- 
densing with a steam pressure of 110 lb. per square 
inch, a piston speed of 100 ft. per minute. Large 
sizes of these boiler feed-pumps are being installed in 
important power stations; one has been supplied to 
the Metropolitan District Electric Traction Company, 
London, and has a capacity of. 500 gallons - per 
minute. This size has been. successfully installed 
in elevator service, which requires that the pump 
should automatically stop and start many times per 


day. The plungers and pistons have a fixed length 
of stroke, so that a sudden loss of pressure is not 
harmful. 

The special feature of the pump lies in the fact that 
though it is without a flywheel, the steam is worked 
expansively. The general nature of the simple linkage 
which permits of this being done will be best under- 
stood by reference to Fig. 2. As there indicated, each 

iston-rod is connected by a link to a crank or rocking- 
ar, and these rocking-bars are coupled together to a 
connecting-rod. In Fig. 1 the cranks are represented 
by d and e, whilst. a represents the coupling-rod be- 
tween them. The two pistons work, one half a stroke 
in advance of the other, and the effect of the linkage 
is such that as the pressure falls below the mean 
in one cylinder, the corresponding plunger receives 
power through the coupling-rod from the other 
cylinder. The high-pressure valve is driven from 
the coupling-rod a by the rocking sector shown 
at g. This sector is connected by the link k& to 
the rocker e. The low-pressure valve is driven by 
coupling it to a second floating: lever shown above 
a. One end of this lever is slotted to take the 
block + which is mounted on the rocking-lever e. The 
other is connected ‘to the second rocking-lever d 
by the pin 4, which is adjustable so that the motion 
of the low-pressure slide-valve is compounded of the 
motion of the two ends of the floating lever. Adjust- 








PA., U.S.A. 
Fig 2. 
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ments, not well shown in the engraving, are also 
provided for the high-pressure slide-valve, so that the 
cut-off in this cylinder can be varied between three- 
eighths and three-fourths of the full ‘stroke. 

Since the stroke of the plungers is fixed and con- 
stant, there is no trouble on starting the pumps, or 
when exhausting air froma long suction line even with 
a vacuum of 25 ft. of .water. Foot-valves therefore 
are not fitted. The area through the suction valves is 
170 per cent. of the plunger area, and the water pas- 
sages have a correspondingly large section. The air 
vessel is, it will be seen, between the cylinders, and 
serves to replace framing which would otherwise be 
necessary. The pumps are also made in large sizes 
for water-works use, and not merely for use as feed- 
hg =: In these cases the slide-valves are replaced 

y Corliss type valves. 








DOWNIE’S DEAD-LIFT VALVE. 

WE illustrate below a dead-lift valve designed 
and manufactured by Mr. T. Downie, 19, Oldhall- 
street, Live 1. This valve possesses several ad- 
vantages and can be fitted to air, circulating, feed 
and bilge pumps, one of the most important, 
perhaps, being that it is practically unaffected by 
temperature. This, no doubt, will appeal to sea- 
going engineers who may, in the course of their ex- 
perience, have had the job, perhaps in a heavy sea, 
of replacing their air-pump valves because, being of 
india-rubber, they had through too high a temperature 
of the hot well become soft, and had been punched 
through their seatings. 

Our illustration shows clearly the construction of 
the valve. The valve itself is stamped from white- 
sheet metal by special machinery. It lies between 


N 
= \ 
==. 


the valve-seating and the guard. 
has been designed with a view of giving a light and 
strong body to prevent buckling and splitting, and is 





The valve itself 


made of special material. It will be seen that the 
raised boss in the centre gives a long bearing on the 
stud, which is an advantage and prevents undue wear 
at that point. The valve is also guided in.a recess in 
the guard, as well as on the stud. 

The outer edge of the valve is turned up, as will be 
seen on reference to the illustration, which adds very 
materially to the stiffness of the valve. It also forms 
a kind of dish which carries sufficient water to form 
a cushion against the guard when the pump is at 
work. 

The following further advantages are claimed for this 
valve—viz., that it has a longer bearing on the stud 
than any other plate valve, and that it cannot wear 
the hole. 

We understand that. vessels representing 200,000 
indicated horse-power are now fitted with these valves, 
and are giving every satisfaction. 








Monte VipEo.—The Monte Video Port Financial Com- 
mission has published its accounts for the quarter ending 
June 30. The receipts for the quarter attained an aggre- 
ae of 1,718,832 dols.; the payments were 447,078 dols., 
leaving 1,271,751 dols. to be carried forward, . 
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THE PARALLEL WORKING OF 
ALTERNATORS.* 
By B. Hopktrnson. 

THE question of the parallel working of alternating- 
current dynamos, under which term may be included the 
working of synchronous motors and of rotary converters, 
has been much discussed during the twenty years which 
have elapsed since it was first shown that it could 
done. No very definite result, however, has been arrived 
at from the theoretical point of view, though engineers 
have evolved various empirical rules of design, and have 
produced the well-known ‘‘ amortisseurs,” in consequence 
of which the difficulties of parallel running have ceased 
to be serious, and the theoretical problem has lost much 
of its importance. Of late, however, a new interest has 
been given to the discussion of this question by the intro- 
duction of large gas-engines, with which it is more diffi- 
cult than with steam to satisfy the requirements of the 
dynamo-designers as to the uniformity of angular velo- 
city necessary for satisfactory running. In this paper 
I do not propose to add much new matter to the discus- 
sion, but rather to attempt to co-ordinate the mathe- 
matical treatment of the subject with the practical rules 
which have been framed, and which are now regarded as 
good standard practice, and to point out the reason for 
certain phenomena which have been observed. It would 
appear that hitherto the mathematical treatment of 
the subject has been carried out without sufficient refer- 
ence to practical conditions ; and, on the other hand, it is 
possible that the empirical rules of practical engineers, 
though their success is a sufficient guarantee of their 
correctness under the conditions to which they have been 
applied, may not be fully mee without modification 
to the new conditions which have followed the introduction 
of the new types of prime mover. 

Dynamically, the question of the parallel working of 
alternators, or the running of a synchronous motor or con- 
verter, is a problem of oscillation about a state of steady 
motion. Consider an alternating dynamo connected to a 
source of supply of constant amplitude and periodicity, 
and driven by a constant power or working against a 
constant resistance. For simplicity of expression we may 
suppose that the dynamo, and the generators giving the 
supply, have all the same number of poles. Then the 
dynamo will run with the same angular velocity as the 
supply generators, but with a certain difference of phase 
which we may call ¢, dependent on its excitation and on 
its load or driving power. This is the state of steady 
motion. If that state be disturbed—say by temporarily 
varying the load on the dynamo if working as a motor— 
the dynamo will make oscillations about it, sometimes 
running ahead of and sometimes lagging behind the posi- 
tion of steady motion. When ahead of that position it 
will take less, and when behind it will take more, than 
its Fn, supply of energy from the mains. 

The practical problem is to keep these oscillations, with 
their accompanying fluctuations in the flow of energy to 
or from the mains or bus-bars, within moderate limits. 

The oscillations may be either free or forced. To clear 
the ideas we may consider the case of a dynamo working as 
a synchronous motor, but the results are immediately 
applicable to the case of a generator. Suppose that the 
load on the motor is slightly increased. The motor will 
take up a position in which the phase difference between 
it and the generators is rather greater than before, becom- 
ing, say, e—£, where é is reckoned positive in the direction 
of motion of the motor. The torque developed by the 


motor which was T, is now T-é aT , or, say, T - cé. 
€ 
The constant c is readily calculable from the electrical 
constants of the machine. If, now, the additional bit of 
load —c£é be removed, there will be a balance of torque of 
that amount available for accelerating the motor, which, 
accordingly, will proceed to catch up, so to speak, the 
state of steady motion. After a time it will arrive at the 
position of steady motion corresponding to torque T (for 
which, of course, § = 0), but will then be moving with 
more than the steady motion velocity. In consequence 
of the difference of velocity, the motor will not exert quite 
the steady motion torque T, but there will be a balance of 
torque tending to accelerate it or retard it. This, if the 
difference in velocity is small, will be proportional to that 
difference and equal, say, to b a: . Adding the effect of 


this and of the term c “, we find the equation of motion of 
the motor 


ME, 44é 4 cf = 0, 
dt? dt 


where M_represents on a suitable scale its moment of 
inertia. Under a rigorous mathematical treatment, dif- 
ferential coefficients of higher order will appear, but the 
terms here given are the most important. _ 
The solution of this differential equation is 
» U . 
E= he — tsin (6¢ + 7), 
5 = Soe 2M ( ) 
3 . P _ . 
where a is the period of the oscillation and 6 is equal to 


r/ ia nearly, if (as is usually the case) J* is small com- 


pared with 4cM. 

The oscillations represented by this expression are the 
free oscillations executed by the dynamo when disturbed 
by a temporary change of conditions—e.g., if its load be 
suddenly thrown off, or if, being a generator, it be switched 
into parallel with its fellows. Dr. Hopkinson showed 
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words, that if the state of steady motion be disturbed, 
the forces so called into being tend to restore it, or the 
motion is stable. Since then Kapp and others have 
worked out the value of c. It is easy to show that, 
sufficiently nearly for all practical purposes, 


c= /At 


where a5 is the open circuit electromotive force of the 
dynamo (,/mean?) (27/p being the periodic time of the 
alternations) and L the self-induction of the armature, 
including therein the armature reaction, and the self- 
induction of any conductors in series with the armature. 
Another expression for c, at once deducible from the 


r/ Eto & being the open circuit electro: 


motive force and f the current in the machine when 
short-circuited and driven at the proper s . 

It is obvious that the importance or otherwise of these 
free oscillations depends on whether they are damped out 
or not. It has usually been assumed that b is a positive 
quantity—i.e., that the oscillations are resisted by a sort 
of viscous force, and if that is so, the oscillations will, of 
course, rapidly disappear. I have, however, recently 
shown that under certain circumstances l may be nega- 
tive, in which case the oscillations will continually in- 
crease in amplitude and the running of the dynamo will 
be unstable, even though } be very small. 

Suppose that the dynamo is working as a generator 
and is driven by a force with a certain periodic variation 
—e.g., by a reciprocating engine. It is supposed to be 
coupled in parallel with such a number of other machines 
that the bus-bar potential is practically constant. The 
equation of motion then is 


PE dé 
Maat ae 
where 27/6’ is the period of the variation in the force. 
The solution of this equation is (leaving out the free 
oscillations), 


above, is ¢ = 


+c&=Psin Ut, 


oy 
i= in (6’t—7), 
o= mars (Maze Ot 
where F 
a 
saps es c—-Mé? 


I shall presently show that in practical cases 16’ is small 
compa: to c, so that the equation for é is, unless ¢ is 
nearly equal to M8”, 


E= 


g P Fxg Sin ot, 


c—Mé 


's 
62 

(1-5) 
where 27/5 represents, as before, the period of the free 
oscillations. These are the forced oscillations produced 
by uneven turning moment in the prime mover. Super- 
posed on them there will be the free oscillations already 
considered. 

The possibility of parallel working, or of the working 
of a synchronous motor, therefore depends on two condi- 
tions. First, the quantity ) must be positive, so that any 
free oscillations are damped out within a short time of 
being set up. Second, the forced oscillations must be of 
such moderate yp eyed as not to interfere with practical 
working. I will deal first with the last-named condition, 
as it admits of much simpler treatment than the other. 

For an ideal machine, without any flywheel effect at 


all, 5 is infinite, and we have = — sin 67. 
c 


sin 6't, 


In this case the 


phase displacement is always such as to correspond 
exactly with the torque exerted by the prime mover. 
Such a machine would run fairly well in parallel with 
others, simply delivering to the bus-bars at all times 
exactly the a iven to it by its engine. But now if 
a fiywheel be ad hin becomes finite, and so long as it 
remains greater than 6’—that is, so long as the natural 
period of the alternator is less than that of the variation 
in turning moment—the amplitude of the oscillations 
becomes greater with increase of flywheel until, when 
5 = 06’, there is perfect resonance, and the oscillations are 
only restrained by the viscousdamping. Further increase 
in the flywheel effect results in a continuous diminution 
of the oscillations. If 6 is so far diminished by increasing 
the flywheel that 6’ is several times as large as 6, the 
formula for ¢ becomes— . 
¢= — —sin 6’ 
é Fa sin 
a) 
P > 
fi see ot. 
Me sin 
Now, the practical rule always adopted by designers 
for working in parallel is that the angular displacement 
of the machine in a revolution when running unloaded, 
as compared with a uniformly revolving wheel, shall not 
exceed a certain fraction (varying from ;j{, to 7) of the 
angular pitch of the poles. If the machine is unloaded, 
the equation of motion is 
mM’ — Psind’t, 
dt 
or 
ere 
= — .-_ gin 6. 
dace tewhts 
€ is the phase-angle of displacement measured in such 
units that the angle between a puir of adjacent poles (or 
pitch-angle) is 7. The practical rule, therefore, directly 








limits the angular amount of the forced oscillations, pro- 
vided that 6’ islarge compared with 6, or that the natural 
period of oscillation of the alternator is large compared 
with the period of variation in turning moment. 
Limitation of the angle by which the machine deviates 
from perfectly uniform rotation is not, however, pre- 
cisely what is needed. What should be limited is rather 
the amount of the fluctuation in the rate at which energy 
is delivered by the machine to the bus-bars. This, since 
the speed is practically constant, is proportional to the 
variation of torque—that is, to cé Now ec is equal to 


a/ or and depends upon the electrical properties of the 


machine. Hence a machine with small self-induction will 
operate worse in parallel under a given amount of angular 
displacement than will another of large self-induction, 
always supposing the above-mentioned condition of long 
natural period to be fulfilled. Here, therefore, is a suffi- 
cient explanation of the wide variation in angular devia- 
tion permitted by different designers; what suits one 
machine will not suit another, and a machine with small 
self-induction and armature reaction, or what is called a 
machine with good inherent regulation, must be subject 
to more stringent rules as regards angular deviation than 
one with large self-induction. 

Another cause which makes a fixed rule as to angular 
deviation inapplicable to all cases, is the fact that in some 
designs the natural period of oscillation may not be long, 
compared with the period of the engineimpulses. Should 
these two periods become even approximately equal—if, 
for example, 6 were anywhere within 20 per cent. of 6/— 
then the rule quite ceases to be applicable, and the amount 
of angular deviation in actual working as a generator 
bears no fixed relation to, but is much greater than, the 
same deviation when unloaded. As a matter of fact, in 
machines as now designed, in which the self-induction 
and armature reaction are usually sufficient to allow the 
machine to beshort-circuited when partially excited with- 
out damage, the natural period of oscillation, even with- 
out a flywheel, is usually greater than the period of engine 
impulse. The latter period, even in a slow-speed engine, 
will not, as a rule, exceed one-third of a second, while the 
natural period will be found to be of the order of half a 
second or more, and very much greater with a heavy fly- 
wheel. Probably, therefore, a designer will generally be 
justified in assuming that the two —- are sufficiently 
different to ensure that he will get about the same angular 
deviation when delivering energy to the bus-bars as when 
the machine is running disconnected. He will, however, 
have to take account of the change in the rate of flow of 
energy to which that deviation corresponds on his parti- 
cular machine, and it is in neglecting that factor that the 
practical rule seems to be illogical. 

We have, so far, considered that particular component 
of variation in turning moment which is responsible for 
the major part of the phase displacement when the 
machine is running disconnected, and which is, accord- 
ingly, alone regarded in the practical rule for flywheel 
effect. That, however, is not in fact the only component 
of the variations ; there will be other components of both 
longer and shorter period. Take, for example, the case 
of a single-cylinder double-acting Kérting gas-engine 
running at 90 revolutions. The principal variation in 
turning moment, and the only one producing any appre- 
ciable effect on the phase displacement when runnin 
light, will be due to the explosions, and will have a perio 
of one-third of a second. As stated above, the natural 
period of oscillation of the alternator will probably be 
much greater than this. But there will also be a varia- 
tion in the turning moment due to the weight of the 
crank, with a period the same as that of the revolution 
of the engine, or two-thirds of a second. Now it is not 
impossible, with a light flywheel, for the period of oscilla- 
tion of the alternator to have that value, and if that were 
so, violent ‘hunting ” would be set up, even though the 
variation in turning moment due to this cause were too 
small to produce an appreciable effect on the phase dis- 
placement when running light. Only, in this case of a 
small disturbing force, the approximation of periods must 
be fairly close to produce serious effects. The ordinary 
rules as to flywheel effect generally result in the natural 
period of oscillation being substantially greater than the 
period of revolution of the engine, but in a somewhat 
roundabout and accidental way. It seems highly desir- 
able on many grounds to pay more attention than has 
hitherto been usual to the natural period of oscillation of 
the alternator when specifying flywheels. The period 
of oscillation of the governor of the engine should not be 
lost sight of ; this is generally fairly long, and may not 
impossibly give rise to resonant oscillations. 

So far we have considered the forced oscillations caused 
by the uneven turning moment of the prime mover ina 
generator working in parallel with a number of others. 
A very similar, and equally important, problem is that of 
a synchronous motor or rotary driven from mains in 
which the potential varies periodically owing to un- 
evenness of rotation in the supply generators. Here, if 
the motor or rotary had no dyavon effect at all, it would 
follow the generators precisely in their oscillations, and 
it is easy to see that if & be the maximum phase displace- 
ment in the generators and £)' that in the rotary, then 


fi =6/(1- 5), 


where 27/85’ is the period of the variation in the generators 
and 2 7/6 the natural period of oscillation of the rotary. 
In the case of a rotary, however, it is unusual to have any 
flywheel, and_ consequently 4, though usually less than 0’, 
may be sufficiently near it to cause the oscillations of the 
rotary to exceed in amplitude those of the generator. 
Furthermore, the danger of actual resonance with the 
revolution of the engine is in this case very much greater. 
T came across a case recently of a motor-generator which 
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could not be worked owing to resonance. Its natural 
period happened to be very nearly equal to that of the 
revolution of the generator—about two-thirds of a second 
—and it dropped out of step in a very short time, though 
the variation of turning moment of the period in question 
must have been quite small. By altering the field current 
so as to increase the natural period about 25 per cent., the 
forced oscillations disappeared almost completely, showing 
that the difficulty was entirely due to resonance. This 
suggests the reflection that it might possibly be better 
in some cases to put flywheels on the comparatively high- 


speed rotaries, and allow a small flywheel and a bigger | 


angular deviation in the slow-speed generators. 

The question of free oscillations is a very much more 
complicated and difficult one than that of forced oscilla- 
tions. The period is, of course, easily determined, but, 
as already indicated, the importance or otherwise of these 
oscillations depends almost entirely on the way in which 
they are damped, or on thesign of the quantity b. If b be 
positive, the oscillations are damped out and are unim- 
portant. On the other hand, if b be negative, even 
though very small, the oszillations will continually in- 
crease according to an exponential law, and the running 
of the machine will be —— as a practical thing. 
The stability or otherwise, therefore, depends in this case 
on the sign of a small quantity, and may be affected by a 
very small change in the conditions. I have recently in- 
vestigated this question, and I have shown that under 
certain circumstances* b may be negative. I will not re- 
produce the mathematics here, but will merely give the 
conclusions. : : 

Consider an ideal synchronous motor in which the ex- 
citing current is maintained absolutely constant, while the 
field magnets and the armature core and conductors are 
so perfectly laminated that no appreciable eddy currents 
flow therein. I find that the motion of such a motor is 
unstable or b is negative, provided that Lp>p. Here p 
is the resistance and Lp is the reactance of the armature 
and any conductorsin series with it. The actual value of 
bI find to be 

1 L2 p2—p? 


sz A2 : ie 
e® (Lap? + pe? 


2 

The condition L p >p is generally fulfilled, so that an 
ideal motor such as that described is, in general, unstable, 
and all motors have this element of instability. In actual 
machines, however, there are a number of causes which 
give rise to real viscous forces, and generally overcome 
this tendency to instability. Such are the local currents 
induced in the substance of the armature conductors, and 
(generally but not always) the ‘‘ amortisseur” effect of 
currents induced by the oscillations in the pole-pieces, the 
field coils, and in any special ‘‘ amortisseur ” coils put 
there for the purpose. It will be found, on working out 
the value of 6, that in machines of modern design and any 
considerable size, it is insignificant under ordinary condi- 
tions of working. In small machines, however, and in 
large ones on long transmission lines, it may be important. 
T have myself experimented with a small motor, the run- 
ning of which was actually unstable from this cause. 

Of the causes mentioned above as making for stability 
by producing a viscous damping effect, the most im- 
portant is that described as giving rise to ‘‘ amortisseur ” 
action. Consider an ideal motor of the type described in 
the last paragraph, coupled to mains giving constant alter- 
nating potential, moving steadily and doing external 
work. For simplicity, we may suppose the open-circuit 
yotential of the motor to be equal to that of the mains. 

"he effect of the armature current on the field will be to 
decrease the induction in the field-magnets somewhat, and 
also to distort it, so that the point of maximum induction 
and zero back electromotive force is displaced backward 
against the direction of rotation. Suppose, now, that the 
motor executes oscillations about the position of steady 
motion. Then the field will experience variations of like 
period, both as regards its magnitude and its distortion. 
To put the matter in symbols, suppose that A cos @ is the 
induction linked with armature and field coils in the 
steady motion (6 being an angle defining the position of 
the armature). Then in the oscillation which is given 
by & = & sin 6¢ the induction will be (A + ap’ sin 6¢) cos 
6 +b ' sin d¢ sin 8, the quantities ao’ and bo’ being positive, 
since when é is positive there is a greater total induction 
and a less displacement of point of maximum induction 
than when £ is zero. ; 

Now suppose that the pole-pieces are surrounded by 
short-circuited copper conductors, and that the pole-faces 
are covered with copper plates, or have copper conductors 
threaded through them to forma grid. Then the changes 
of magnetising force due to the armature current will 
cause induced currents to flow in these conductors, and 
the general effect of the currents will be to somewhat 
reduce the amplitude of the changes of induction in the 
pole-pieces, and to cause them to lag rather behind the 
changes in armature reaction which give rise to them. 
The consequence is that the induction linked with arma- 
ture and field coils is now 


{A+ a sin ('t —)} cos @ + bosin (5¢- ¢) sin & 


where dp by are (for the motor) positive quantities less than 
ay and bo! respectively, and 7f are positive angles which 
depend upon the resistance of the “ amortisseur” con- 
ductors and on the armature reaction. Thus, at the time 
when the armature is passing the position of steady 
motion (= 0), but moving with more than the steady 
motion velocity, the induction, instead of having its normal 
value A cos 6, has the value (A —dag sin 7) cos @ ~ by sin ¢ 
sin 8. In other words, the currents then circulating in 
the ‘‘ amortisseur ” coils are such as to reduce the magne- 
tisation somewhat and to displace the point of maximum 





* Paper read before the Royal Society, June 18, 1903. 
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induction, or zero open-circuit electromotive force, rather 
behind the position which it would occupy in ordinary 
steady motion. We have now to consider the effect of 
these changes in the induction on the torque at this 
moment, since it is the then deviation of the torque from 
its steady value that determines the value of b. 

First, as regards the demagnetisation, due to diminu- 
tion of current in the field coils, or to currents in short- 
circuited windings surrounding the pole-pieces. It is 
easy to show that the effect of reducing the field current 
in a synchronous motor may either to increase or 
diminish the torque—it depends on the load on the motor. 
Let 8) be that component of the current which is in 
omg with the back electromotive power, and A p the 

ack electromotive force of the motor, so that the rate 
of working of the motor is} Ap. Then a reduction 
in the field current will result in a reduced torque pro- 
vided that mn 
App 

L2 p? + 02’ 


where, as before, p is the resistance, and Lp the re- 
actance of the armature and any conductors in series 
with it. Similar considerations apply when the dynamo 
is working as a generator, only in this case the effect 
of the induced currents when = 0 is to increase 
the magnetisation while the sign of f») is changed. 
The general result is that if $8) be outside the 


limits + mot —. the induced currents tend to damp 


2 +. p2 

out the oscillations. On the other hand, if 8) be within 
these limits, the induced currents tend to increase the 
oscillations, and under such circumstances damping coils 
surrounding the pole-pieces are additional causes of in- 
stability. In the case of a machine connected direct to 
bus-bars in parallel with others, these limits for By) are 
very narrow ; but in motors or converters on long trans- 
mission lines pve d may be so far apart as to give rise to 
instability at light loads. There is little doubt that 
trouble has been experienced from this cause. It was one 
reason for the instability of the small motor to which I 
have referred, and the constants of that motor might 
easily be repeated on a much larger machine if there were 
considerable self-induction and resistance in circuit with it. 

We may now consider shortly the damping effect of 
solid pole-pieces, copper plates over the saibdeaen, or 
— bars threaded through the pole-face to forma 
grid. As already pointed out, the effect of the currents 
in such conducting bodies at the moment when the motor 
is in the position of steady motion, but moving with more 
than the steady motion velocity, is to so distort the field 
as to move the position of maximum induction somewhat 
behind that which it occupies in steady motion. This is 
in effect the same as reducing the phase difference be- 
tween motor and generators, and it therefore in all cases 
results in a reduction of the torque of the motor as com- 
ae with the normal steady motion torque, or on the 
nalance in retardation of the motor. Hence damping 
coils of this kind invariably exert a true damping or 
viscous effect. Moreover, I have worked out the amount 
of the effect, and find that it is much greater than that 
due to the variation of current round the pole-pieces. It 
is these conductors across the face of the pole-pieces tnat 
are the really useful ‘“‘amortisseurs,” and by their use it 
would seem that } can always be made positive and the 
motion stable. 

I do not propose here to go into the actual value of the 
damping effect produced by these ‘‘amortisseur” coils. 
It has been worked out, and the results will shortly be 
published. One thing, however, may be noted here, and 
that is, that as the resistance of the coils is diminished, 
the effect increases to a maximum, and then diminishes. 
It is obvious that if the pole-pieces were surrounded by 
perfectly conducting coils, and faced with perfectly-con- 
ducting plates, there could be no changes of induction 
swrodenid by an oscillation about steady motion, and 
therefore no damping effect. The point is that the coils 
diminish the amplitude of the changes of induction pro- 
duced by armature reaction approximately in proportion 
to their conductivity, and at the same time give rise to a 
difference of phase between those changes and their 
cause. The amount of damping effect is yg to 
the amplitude of the changes and to the phase difference. 
It is therefore ible to increase the conductivity of the 
coils too far—that is, to such an extent that the dimin- 
ished amplitude more than compensates the increased 
phase difference. Whether this happens in practice T am 
not prepared to say, as it depends on many elements, 
such as the period of oscillation, amount of armature re- 
action, &c. ; but Iam clear that it is not impossible with 
constants such as one meets with in ordinary designs. — 

One other point is of interest in connection with 
‘‘amortisseur” coils. They have been regarded here as 
ameans of making b positive, or of removing that ten- 
dency to instability as regards free oscillations which is 
inherent in all machines. Of their great value for that 
purpose there can be no doubt whatever. It has often been 
suggested that they also play an important part in reduc- 
ing the forced oscillations which were considered in the 
first section of this paper. My own belief, however, is 
that their action in that respect is insignificant. Looking 
back for a moment to the expression for the forced oscilla- 
tions, damping being taken into account, we found that it 
was P 


while the free oscillations were 


é = ine - Fi sin (bt ~e). 
Now, by the courtesy of the Westinghouse Company I 
have been able to observe the free oscillations on a rotary 


Bo 


= sin (6’t- 7), 


converter fitted with heavy dampers round the poles and 
across their faces. The design of these coils was the out- 
come of much experience, and they my probably be 
taken as giving the most powerful attainable damping 
effect. I found that if the machine were paralleled when 
a little out of phase, one could hear it make six or eight 
complete oscillations, There can be no doubt that the 
ratio of two successive oscillations was much less than 1/e. 
Assuming it to be equal to 1/e, we readily find that 


6 a= 1 

IRs 

Hence, in the expression for the forced oscillation, 
vw 89M. 


Now I have already pointed out that the effect of the ordi- 
nary flywheel rules is to make 6 considerably less than 6’. 
Hence 676’? is but a very small fraction of M20’4, and unless 
cis — — to Mo’2—that is, unless there be a reso- 
nance—the forced oscillations are almost unaffected by 
the damping. If there be resonance, we have 6’=6 and 
pa’ = MO _ us 


us Tv 
Hence the amplitude of the forced oscillations is 
bo c. 


_In other words, in case of resonance the forced oscilla- 
tions would be about three times as big with this amount 
of damping as they would if there were no flywheel effect 
at all and no damping. It would seem, therefore, that 
damping coils are not of much use for dealing with cases 
of resonance ; a slight variation of the period is a much 
better solution. To sum the whole matter up, the proper 
way to deal with forced oscillations is to use the right 
flywheel, while damping coils must be used for giving 
stable free oscillations. 








COKE-OVEN PRACTICE. 


The Regulation of the Cumbustion and Distribution of 
the Temperature in Coke-Oven Practice.* 


By D. A. Louts, F.1.C. (London). 


"THERE is probably no one who would aasert that all 
kinds of coal should be coked at the same temperature, 
or that a uniform temperature is desirable throughout the 
whole of the coking operation, although nobody would 
contest the fact that the temperature should be distri- 
buted appropriately, but uniformly, whether it be a higher 
or a lower degree of heat. Hence it is that the regula- 
tion and distribution of the temperature in coke ovens 
have always offered attractive fields to inventors and im- 
provers ; and by the middle of last century a whole host 
of workers had suggested one thing or another to attain 
the desired end, including burning the washed or un- 
washed gases in flues around the coking chamber. How- 
ever, it was Carvés who combined many of these discon- 
nected notions. He investigated the matter sedulously, 
and found that with the coal he had to deal—a poor 
non-caking coal—a high temperature rapidly and evenl 
distributed throughout the coal, in conjunctionwith closed 
corbonised chambers, were the conditions for obtaining 
good coke, and at the same time a good yield of ammonia 
and tar rich in aromatic substances. It was he who im- 
proved the arrangement of the horizontal side flues in 
which the washed gases were burnt to heat the coking 
chamber ; he, too, who insisted on the narrow chamber 
to insure the desirable rapidity of carbonisation. In the 
early form the residual gases returned to the ovens 
were burnt over a solid fuel firein a grate built for the pur- 
pose in the lower part of the walls separating the cokin 
chambers. The heated and burning gases then circula 
in two side flues, ascended to the uppermost of the three 
horizontal flues in the wall, and thence descended these 
in succession on their way to an inclined flue, which con- 
nected the lowest horizontal flue to the subterranean 
waste main leading to the chimney. In this scheme the 
highest temperature was developed under the ovens, and 
thence decreased in intensity in the order stated, and all 
the ulation of the combustion and the temperature 
took place at the grate. Later on the grate was abolished, 
the heat for the coking being derived wholly from the 
combustion of the gases, air being admitted under pres- 
sure to support the combustion, and therefore by control- 
ling this air supply the combustion and the temperature 
could to some extent be regulated. Then came the notion 
that it would be better to supply hot air, and Simon 
introduced his arrangement in which, by allowing the air 
for combustion on its way to the ovens to pass through 
passages running between the underground waste gas 
mains, the heat from these gases to the air, which 
became intensely heated, and as a result the sole of the 
coke oven also me so hot that to avoid inconvenience 
from burning out the two flues of Carvés were replaced 
by a single flue, made of the most refractory materia], so 
as to stand the heat ; the gases then followed the same 
order of progress as in the old Carves ovens, and, in fact, 
the effects produced in those ovens also obtained in the 
Simon-Carvés ovens, but in a greatly intensified condition, 
and would certainly meet with the approval of those 
authorities who advocate heating in the order indicated, 
and maintaining the same temperature throughout the 
whole period of coking. 

Time wil] not permit me to follow all the variants of 
the horizontal-flued oven ; but anyway, a good many people 
concur in the opinion that much pre-heating without good 
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distribution and proper control is a questionable advan- 
tage, and this applies as well to the vertical-flued type of 
oven, to be mentioned presently. The Semet-Solvay oven, 
however, may be taken as a re ntative of another 
pattern of horizontal-flued oven in these ovens, only so 
much pre-heating of the air takes place as is acquired 
during the passage of the air through cooling flues in the 
structure, and both regulation of the combustion and dis- 
tribution of the heat are considered ; that is to say, part 
of the gas and the heated air for combustion enter the 


uppermost horizontal flue in the front of the ovens ; more 
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horizontal flue, whilst still more gas is admitted into the 
lowest flue from the front, hence giving a moderately good 
distribution of the combustible, the supply of which, of 
course, can be regulated ; but some ae disapprove of 
the partial allotment of the supporter of combustion. 
But to effect the better and more rapid distribution of 
the temperature each coking chamber is provided with 
its own sets of flues on each side ; in many other ovens 
—vertical flued as well as horizontal—one set of flues is 
common to two coking chambers, consequently at what- 
ever temperature the one is, the other must also be, at 
least on one side; this is not necessarily the case with 
the Semet-Solvay. In the Fabry-Linard system—a more 
recent development of the horizontal-flued oven—this fea- 
ture of isolation is absent ; but a decided advance is shown 
in the distribution and regulation of the combustion and in 
the localising of temperature. The airagain is only pre- 
heated by passing through simple cooling passages in the 
structure ; but it is admitted into the uppermost and into 
the lowest of the three horizontal flues at each end of the 
ovens, the gas being admitted into the uppermost 
also at each end of the ovens. The supplies of both 
the combustible and the supporter of combustion are 
under control by valves, so it should be possible to 
regulate the combustion nicely. Now to localise the 
temperature a divisional oll separates the flues of 
one end of the ovens from the flues of the other end, 
so that the zigzag downward circulation of each 
supply of gas and air is restricted to one-half of the 
wall, hence the temperature of each half can be regulated 
independently of the other. But judging from drawings, 
the main combustion is liable to take place at the top of 
the ovens, a position not always regarded as the most de- 
sirable, and from the same source of information it would 
appear that the distribution of the hot gases beneath the 
oven is not all that could be desired. 

Coppée followed Carvés, but as a pioneer developed the 
vertical-flued oven, and it will be remembered that each 
chamber had its row of flues which connected with the 
interior by apertures on one side at the spring of the 
arch of the chamber, whilst beneath each chamber, and 
running the whole length and width of it, there was a 
large arched flue connected at the discharge end with a 
main flue by a small vertical duct that pee be closed at 
will ; whilst at the other end, the chambers being worked 
in pairs, these flues were connected, also in pairs, by a 
short horizontal flue, so that by closing the outlet to the 
main in one of these flues the volatile products from one 
chamber had to through the connecting flue and tra- 
verse the whole length of the second long flue to pass 
into the main. Then just above the vertical wall flues, 
and connecting with each of them by a small orifice, 
there was a small longitudins] passage running the whole 
length of each chamber, and near the centre connected 
through the roof of the structure with the external air 
by means of a vertical duct and pipe furnished with a re- 
gulating damper. The gases escaped from the chamber and 
mingled with air at the top of the vertical flues, and while 
burning descended these flues, entering the basal flue in a 
flaring condition, and thence ing to the waste main 
direct, or through the connecting flue and the adjoining 
sole flue. Inthis scheme, therefore, all the gas and all 
the air were admitted at the top of the side fiues, which 
was, perhaps, not a desirable feature. Then, however, 
the flaring gases were well subdivided by passing down 
the numerous side flues. Moreover, itis well to empha- 
sise the early attempt at r2gulating the supply of air 
and also the coursing of the hot gas in coke ovens by 
means of a damper. 

Again time will not allow me to follow all the splendid 
developments of the vertical-flued oven, but it is well to 
note that this type of oven also went through a stage of 
violent pre-heating, first of both air and gas, later only 
of the air, which practice still survives in the Otto-Hoff. 
mann oven. This oven in the earlier forms was encum- 
bered underneath with regenerating checker-work cham- 
bers, which alternately conducted the heated waste gases 
away from or the air supply to the ovens. Later the re- 
generators were put under the ends of the ovens, and, 
of course, there were regenerators at each end, and con- 
nection with them was made through the flue beneath 













































| transversely across at the middle. ‘ 
things was to admit gas and then heated air at one end : n 
| in the sole flue; combustion immediately ensued, and the trated intense combustion at frequent in’ 
owed up the vertical flues on one side the bottom of the ovens, and a iminishing —— 


burning gases foll 
into the upper flue, and then down 
the other side of the central divis 


The early idea of | Otto-Hilgenstock coke ovens. In these the use of the 
| Bunsen burner is retained, so that there is a concen- 
uent intervals near 


the vertical flues on high temperature elsewhere, which is continued throug’ 


ion, along the other out the coking, a practice considered by some as not the 


half of th le flue to the merative chamber. In best mode of treating all coals for cokmg. Anyway, the 
be sa stage. of development the regenerators were gas directly and the a indirectly are under control, which 


| reduced considerably in size and placed 


front of the ends of the ovens, lea 
the ovens entirely unencumbe 


gas is admitted from the back of the ovens into the middle | supplied at the top as well as at bottom, so distributing the 


unde und in 


is @ ope point ; but there are some carping critics who 
ving the arches under | think th 


e distribution of temperature is not as satisfactory 


; moreover, the gas was as it might be—that is, according to these authorities the 


flues immediately over the Bunsens should get hotter than 


oe || 
etal ikl 


ih 









ilu 


vatrad 


Sketch of the path traversed by the gases of a coking uvstallation with the recovery of bye - 
Fig. ?. mt wenhel 


products of the. 





























q 
ae 
TH. WH 


Yi, 


A 


\ 


a ox : a 


po 


area of combustion. But even this 


fe 


being admitted unburnt into the flue 









the coking-chambers, which, for the purpose, was divided 


waste-gas main. 
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beneath the wall between each oven, and from Bunsen 
jets rising from the piping were burnt in orifices opening centres, but in none so keenly as last year in Westphalia, 
into the side horizontal bottom flue, and rose through the | where a great many collieries, widely distributed over the 
numerous vertical heating flues to the horizontal top flue, field, were visited, and at all the collieries visited vertical- 
whence they descended a narrow vertical flue at the end, flued ovens were in use, and the particular models adopted 
leading to a flue under the bottom of the coking chamber, | were, in the preponderating number of cases, the Otto- 
along which they swept, ultimately passing as waste Hoffmann, or the more recent form of Otto oven without 
gases through an opening controlled by a damper into the | the regenerating chambers, with or without by-product 
he present patterns are known as the saving ; and, indeed, they seemed to give satisfaction and 
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Y s did not satisfy those | those more removed from the direct flame. But however 
concerned, and to obtain better distribution and control this may be, there is no doubt that the vertical flues do 
of the heat, the Hoffmann element—the regenerator—was subdivide the flaming gases, causing a good distribution 
dispensed with, and the gases for combustion, instead of | of the heat, whether it be regular, irregular, weak, or 








8, were led by piping | strong. 


The author has followed the coking practice in many 
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maintain their popularity. But this popularity does not 
go unchalleng y or. 
with the Otto have not made headway in the competition, 
other ovens of new design enter into the lists and bid for 
public favour. 
ingenuity of Dr. Theodor von Bauer and those elaborated 
by Mr. Franz Brunck are the most prominent competitors 
in this field. Both these ovens made a more or less modest 
display at the Diisseldorf Exhibition, where their more 
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Successful rival was represented by a more imposing and 
highly creditable exhibit. 

Of the Otto structures it is not necessary to say any | 
more, but of the other two something further may now be 
said, more especially as the author had the opportunity 
of seeing examples of one of them—Von Bauer’s—actually 
at work; unfortunately, at no colliery visited were 
——— ovens in use, although there are a good many | 
about, 

The Brunck ovens resemble other coke ovens in having | 
long chambers supported on a substructure. The Brunck | 





At the present time the ovens due to the | 
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channels, checker-work chambers, and vaulted conduits. 


, for although the ovens contemporary | These arrangements serve for the removal of the waste 


gases and for preheating the air supplied for combustion 


| as well as for conducting it to the points where it is re- 


quired. Moreover, to insure a better distribution of the 
heat, the ovens are heated from each end independently ; 
hence all the substructural arrangements are in duplicate. 


The coking chambers are built on the top of an upper passes 


row of cooling-passages ; arched chambers are first con- 
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structed, separated by good solid walls, and within these 
the coking-chambers proper are built, with a longitudinal 
flue below each chamber, whilst vertical flues arranged on 
each side of each chamber, with a general longitudinal 
flue above, connect with the lower longitudinal flue below. 
The lower flue is divided into four sections by parting 
walls, and a parting wall extending all round the outside 
of the coking chamber at the centre completely shuts off 


one side of the surrounding space from the other, and 


separates the flues of one end from those of the other. 
he firing of the ovens is effected by six gas jets, three 


substructure is, however, one of some complexity, as it | at each end, of which one is set in the sole flue and one 





Contams an elaborate series of connecting-ducts, cooling- | in each side, while the air forced along by a fan traverses — 





various passages below, and is delivered by ducts and 


ports to the scene of action. The burning gases ascend 
the end flues and descend the flues at the centre, passing 
into the waste mains. which run below along the centre 
and at right angles to the direction of the ovens There 
are two of these mains, and between them is built the two 
sets of checker-work, through which part of the air supply 
on its way to the combustion chamber, and be- 
comes highly heated. ‘The rest of the air supply courses 
through a special conduit and through various cooling- 
passages, taking up heat on the way. Furthermore, the 
air supply is used to cool the products of distillation, and 
so again takes back to the ovens some of the heat that 
would otherwise be wasted, and in addition economises 
water required for cooling. Moreover, the exhaust steam 
from the engines and pumps of the condensing plant is 
used for preheating the gas before returning to the ovens 
to perform the function of a fuel. Associated with the 
Brunck ovens is a special by-product-recovery plant. 
The Brunck system involves an excellent distribution of 
heat, and also of centres of combustion. The Brunck 
oven is built 33g ft. long, from 6 ft. 6} in. to 7 ft. 43 in. in 
height, and from about 17 in. to 21% in. in width ; having 
a capacity of from 5 to 74 tons of coal containing from 10 
to 15 per cent. of water. The ovens are stated to burn 
from 26 to 34 hours, and to carbonise from 2000 to 2100 
tons of coal per oven per year. The quantity of steam 
produced by the waste heat, erty ery Boag the gas sur- 
plus is also used for the purpose, has been calculated by 
interested parties to be from ,% cwt. to 1} cwt. per cwt. 
of wet coal. But in spite of the favourable points noted 
the Brunck system appears to restore features discarde 

by some authorities: for example, encumbering the sub- 
structure with manifold flues and chambers. 

Figs. 1, 2, and 3, page 470, illustrate the design and 
character of the Brunck oven. Fig. 1 is a longitudinal 
section partly through the wall flues, partly through a 
coking chamber; beneath the latter may seen the 
lower longitudinal flue with the openings into the side 
flues; beneath these the air-admission flue is shown connect- 
ing by channels and ducts with vaults, cooling-passages and 
checker-work, and in the section through the oven the 
mode of carrying off the waste gases is shown. Filling 
trucks and openings, gas take-off and hydraulic main, 
winch for lifting doors, &c., are also shown. Fig. 2 
illustrates various cross-sections and elevations, and the 
special features of the substructure are clearly set fortl 
and may be followed ; the character of the checker-work 
and of the various other air passages-and connection, and 
just at the centre the waste-gas ducts and connections are 
shown. Fig 3 is a sketch of the path traversed by the 

in the Brunck system ; the special feature—the cool- 
ing of the gases and the simultaneous og rg of the 
air—is depicted at about the centre of the figure, and the 
mode of conveying the heated air to the ovens is indicated. 
Moreover, the apparatus for recovery of the by-products 
is suggested in the figure, and the pipe system for the 
return of the washed gases to the ovens is duly set forth. 

The Von Bauer oven, of which the author saw a 
battery at work at one of the late Mr. Friedrich 
Krupp’s collieries, ‘‘ Hannover III.,” situated between 
Bochum and Gelsenkirchen, in Westphalia, is another 
variant of the vertical-flued horizontal oven, and, besides 
some ordinary points. of similarity, resembles the 
Brunck oven in having the heating system of one 
end separated by a parting wall from the heating 
system at the other end; but here ends all similitude. 

he Von Bauer oven has a simple vaulted substruc- 
ture with a simple set of alternately wide and narrow 
longitudinal cooling-channels separated by thick walls, 
but connected by transverse ducts. Upon these walls are 
built the walls of the coking chambers, which are con- 
structed with three sets of vertical flues or passages, the 
outer ones serving for combustion chambers, the inner set 
for the air supply ; under the coking-chamber and over 
the wider cooling-channels there is the usual longitudinal 
vaulted combustion chamber, but divided transversely by 
a wall at the centre, and it only connects with the 
group of side flues near the centre, there being no con- 
nection between this bottom chamber and the three 
groups of flues nearer the ends. But this chamber 
is in direct communication with the waste-gas main 
at either end. The air passages communicate with 
the combustion flues at prearran spots by means 
of small orifices, so that air is admitted exactly 
where required. The combustion flues unite in an upper 
longitudinal flue, those at one end being separated from 
those at the other by a central wall; and, moreover, by 
means of intervening walls in this longitudinal flue, they 
are subdivided into two groups, at each end, of four flues 
each, and one much greater central one of eleven flues. 
There is also a lower longitudinal flue, in which the first 
— flues and the first five central flues unite, all the 
other flues being separated by walls from one another ; 
and it is at these points that the six central flues on each 
side of the middle wall connect with the chamber under 
the coking-oven. The air passages in the walls are also 
arranged so that the air from one side does not mingle 
with the air on the other side of a median wall; more- 
over, they are divided into groups, each group of flues 
receiving its own supply of fresh air, which is delivered 
at the desired spot to properly assist combustion ; but 
before entering the combustion flues it traverses either 
the cooling-channels below or, when entering from above, 
some length of air flue, and so become heated. Air is 
admitted either from the top or the ends, and leaves the 
ovens in an altered form by the waste main, but only after 
having done duty in the combustion flues. 

Turning now to the upper part of the oven, it differs 
essentially from any the author has previously descri 
in this paper. Firstly, there is no longitudinal flue over 





the top of the coking-chamber, but instead there is a 
masonry roof pierced by nine openings ; four of these, 
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spaced at equal intervals, serve for charging the ovens if 
loose coal is used, the charging taking place through the 
end door if compressed coal is used. Fwo of these top 
openings serve for taking off the products of the coking 
when separation of by-products is desired. The remain- 
ing three are in connection each with a corresponding 
chamber; there are three of these running at right 
angles to the direction of the coking-chambers across the 
whole battery of ovens, one being at the middle, the 
other two near the ends, These chambers or conduits, 
where they pass over the combustion flues, connect with 
them by vertical ducts, there being a duct foreach of the 
two end groups and for each of the six-flued central 
groups ; moreover, by means of piping above, these upper 
chambers can be connected with the return gas from the 
by-product works. These upper chambers serve as a gas 
store and as a gas supply ; in the latter capacity, the gas 
from the by-product works, or when no by-products are 
being saved the gas from the coking-chambers, passes into 
them and through the ducts into the combustion flues, 
where it is burnt along with the air to heat the coking 
chamber ; passing down the first two groups of flues after 
mingling with the hot air at the top of them into the 
lower longitudinal flue, where it meets a further suppl 

of air at the bottom of the next group of flues, up wines 
it passes into the upper longitudinal flue, where it en- 
counters a fresh supply of gas from the duct leading from 
the central gas conduit, and another supply of air at the 
top of the last group of flues, down which it goes into the 
big flue under the coking-chamber and thence into the 
waste main. 

A special feature is that all the openings either in 
the oven itself, or in the gas chamber, or in the side 
flues, or in the air inlets, are all easily accessible and 
under control ; there are covers to each kept in recesses 
at the place where they are required, and as these are 
easily manipulated from openings in the roof, either the 
air or gas supply can be regulated to a nicety at any spot 
desired. It was very interesting to see how easily this 
was done, and how soon any movement of the covers was 
responded to by a local variation in temperature. It is 
by this means that the temperature of these ovens can 

ulated to copform with the stages of progress of the 
coking operation, which is regarded by many as a highly 
desirable factor in coke-making. It is * this means, too, 
that the ovens may be run either with or withont saving 
——— during the one operation. 

If it is thought desirable to save by-products at any 
stage from any oven, it is only necessary to uncover the 
openings leading to the by-product aepieeutio main and 
system, and to close the openings connected with the gas 
conduit ; and if later on it is thought desirable to cease 
passing gas through the by-product works, any particular 
oven is easily disconnected by reversing the operations 
just detailed. Of course, the ovens can + worked either 
wholly without saving products or wholly with the 
recovery of these sire Da 

All the ovens are in connection with the gas conduit 
above, so all are under the same pressure; nevertheless, 
any one can be isolated at will by simply covering the 
controlling openings without disturbing any of the others 
in the battery. If more gas is being made than is con- 
sumed, it accumulates in the gas conduits, and is advan- 
tageous in providing an atmosphere full of hydrocarbon in 
those chambers where the operation is coming to an end, 
and where gas is ceasing to be evolved. Where consequently 
the desirable pressure is not maintained, the gas from 
the gas conduits enters to equalise the pressure, and under 
the circumstances the hydrocarbons are decomposed, de- 
positing carbon in the way known to all who know any- 
thing about coking. Besides the openings already men- 
tioned in the roof there are others for admitting air into 
the inner groups of air passages, which, as we have 
already remarked, are controlled by movable covers. The 
roof is, of course, provided on the top with tram lines, 
four sets in this case, for running the charging wagons on; 
there are also the other usual accessories. 

Von Bauer's oven is made from 26 ft. to 39 ft. long, the 
latter by preference 7 ft. in height to the top of the vault, 
and in width 214 in. at one end, tapering to 194 in. at the 
other end. The capacity of each is 10 tons of loose coal 
or 124 tons of comgeouesd weil. 

Fig. 4 is a sectional view of Von Bauer’s oven through 
the er | chamber B; A is the charging opening ; C the 
ducts to the gas conduits ; M the connections for use when 
products are saved; R are the washed gas mains; G the 
divided lower longituainal flue showing connections with 
the side flues and the waste passage H and tunnel F. 
The vaulted substructure and the cooling-passage may 
also be seen. Fig. 5 is a longitudinal section through the 
combustion flues F’, and shows their relation to one another, 
the various air orifices and the connections with the gas 
conduits, and with the openings in the roof above. 

Fig. 6 is a longitudinal section through the air flues, 
and sets forth the various points connected with them, 
incidentally eee tog | other matters, such as the char- 
acter of the covering of the whole structure and the mode 
of hacgine the returned washed gas into the gas con- 
duits. Fig. 7 is a cross-section showing the arrangement 
of flues, es, and chambers. Fig. 8 isa similar section 
showing relation of side flues to the bottom flue, and of 
the air passages to the air inlets in the roof. Fig. 9 
shows the relation of the side flues to one another, and 
of the transverse cooling-ducts to the air supply. In 
these ovens it will be observed that the Pres 3-8 and 
distribution of the combustion and the temperature are 
elaborated to a nicety. What is more, the arrange- 
ments worked well at Hannover III. colliery, where it 
was particularly interesting, inasmuch as there were 
also a number of Otto ovens coking the came coal at 
this colliery ; this gave an opportunity of making a com- 
parison, and as far as that coal was concerned the Von 
Bauer oven acquitted itself with distinction. The fifty 





Otto ovens, according to the foreman, were producing 
130 tons of coke in 24 hours, giving a yield of 69 to 70 
per cent. of the coal; the thirty-four Von Bauer ovens 
were producing 170 tons of coke in 24 hours, with a yield 
of 73 to 74 per cent. of the coal ; moreover, the Von Bauer 
was a denser coke. In both cases the gas and heat not 
consumed in the ovens were being used under boilers, and 
the Von Bauer was again — to advantage. This 
would seem to show what would be anticipated—that 
there really is some virtue in having the gasand air supply 
well under control and well distributed in the firing fiues, 
for these were the most striking features in these ovens, 
coupled with the localising and distributing the tempera- 
ture ; for these, like the Semet-Solvay ovens, have two 
complete sets of flues to each oven. 








BOILER EXPLOSION AT DARWEN. 

A FORMAL investigation has been conducted by the 
Board of Trade, at the Town Hall, Darwen, into the 
circumstances and cause of a boiler explosion which oc- 
curred on July 6th, at the Higher W: Farm, Darwen, 
tenanted by Mr. Edmund Cocker. The Commissioners 
were Mr. Howard Smith, barrister-at-law, and Mr. 
J. Fullerton Bell, consulting engineer. 

Mr. G. C. Vaux, who appeared for the Board of Trade, 
stated that the boiler which exploded, and formed the sub- 
ject of that investigation, was made in 1881, by Peter 
Stewart, of Blackburn. Mr. Stewart had given up busi- 
ness and could not now be traced. Full particulars of the 
construction and condition of the boiler would be laid 
before the Court by Mr. Dixon, of the Board of Trade, 
who had made an examination since the explosion. It 
was of the vertical type, made of iron throughout, the 
shell being 7 ft. 6 in. high by 3ft. 6in. in diameter. When 
new it was probably fit for a working pressure of 80 Ib. 
per square inch, a | was sold to Mr. Thomas Duxbury, 
the owner of the Astley Street Saw Mills, Darwen, who 
worked it at from 70 to 80 1b. pressure. In 1887 it was 
sold to Mr. Gibson, joiner and builder, and he worked it 
at 401b. He occasionally sounded the plates with a 
hammer, but no inspection appeared to have taken place. 
In March, 1897, Mr. Gibson sold the boiler to Mr. Middle- 
ton, cycle agent, who effected certain repairs to it, and in 
1898 disposed of it to Mr. J. Pilkington, Jun., who took 
it for use at his quarry at Sunnyhurst. Six months later 
it was again sold, the purchaser being Mr. Worsley, 
tenant at Higher Sunnyhurst Farm, and subsequently it 
came into the possession of Mr. Edmund Cocker, carrier, 
and tenant of the Higher Wood Farm, Darwen, who 
used it for a few hours every fortnight, for supplying 
steam at a pressure of 20 to 40 1b., for driving a chaff- 
cutting machine. At no time while the boiler was in Mr. 
Cocker’s possession was it inspected by a competent 
person. When it was fixed on Mr. Cocker’s premises in 
1900, it was ‘looked at” by his uncle, who was supposed 
to know something about boilers because he had been 
an engine tenter and fireman, and who judged, from the 
look of the boiler, that it might safely be worked at a 
pressure of from 30 to 40 lb. At about 7.30 on 
the morning of July 6th Mr. Cocker lighted the fire 
and got up steam, and at 10 o’clock, when the gauge 
registered a pressure of 20 lb., the chopping machine was 
set to work. Half-an-hour later the pressure appeared 
to be 30 lb., and Mr. Cocker then stopped the engine to 
repair a nut which had become loose. He opened the 
fire-door, and in two or three minutes the boiler exploded. 
The crown of the fire-box collapsed and ruptured, and 
through the opening thus formed the steam and hot water 
escaped. The boiler was lifted from its seat, forced 
through the roof of the shed, and fell upon the corner of 
a hay-rick, situated about 90 ft. distant. Fortunately, no 
one was injured, but Mr. Cocker, who was the only person 
in the boiler house at the time, together with his wife and 
children, ran considerable risk. An examination of the 
exploded boiler was made by Mr. Hermann G. Dixon, 
engineer-surveyor to the Board of Trade, at Liverpool, 
and he found that it was in a very defective condition ; in 
fact, it was quite worn out, and reduced by corrosion over 
a great portion of its surface until it was no thicker than 
a piece of paper. In some places the fire-box was reduced 
to little more than ‘‘scales of rust, which, being thrown 
~ during the collapse, had left holes through the 
plate.” 

Various witnesses were examined, including some of 
those persons who had owned the boiler during its varied 
career, and also Mr. Dixon, who presented a full report 
on the result of his examination, which showed that the 
boiler was utterly unfit for use at any pressure. One 
of the past owners incidentally told the Court that on 
one occasion when he went into the boiler house he found 
that ‘‘the pressure had risen to 80 lb., on account of the 
safety-valve lever having caught a projecting piece of 
— but the steam blew off as soon as he liberated the 
valve.” 

Mr. Howard Smith pointed out to witness the dangerous 
position he had been in, and the great risk of an explosion 
that he had run. 

Mr. Vaux then addressed the Court, and submitted a 
number of questions on which he requested judgment, 
especially as to whether the boiler had been worked under 
safe conditions, and whether the explosion was due to 
Mr. Cocker’s neglect. 

Mr. Howard Smith then delivered judgment, referring 
to the construction and general condition of the boiler, 
and reviewing the evidence that had been given. The 
boiler, he said, had not, in the opinion of the Court, been 
worked as it — to have been, and Mr. Cocker was 
responsible for the explosion. The Commissioners were 
surprised that anyone should be so ignorant or so indiffe- 
rent to the safety of himself or those about him as to use 
a boiler for three -years without having it periodically 
examined bya competent person. Mr. Cocker had taken 


no measures whatever to ascertain whether the boiler was 
safe, except that an uncle had ‘‘looked” at it and told 
him that it would do the work which was required. This 
explosion, Mr. Howard Smith said, was one of those 
cases in which persons, who were not really accustomed 
to the management of boilers, took upon themselves to 
use a boiler to help them in their work ; they were what 
he should call ‘‘ casual steam-users,” and they seemed to 
think—if they thought at all—that so long as the boiler 
would hold water it was safe. This was & great mistake. 
If they thought about the matter at all, they must know 
that a boiler, like everything else, would wear out in time, 
and whether it was or was not worn out could only be 
ascertained by proper examination. In the present in- 
stance the explosion was distinctly due to the neglect of 
Mr. Edmund Cocker, the owner of the boiler. 

On this finding of the Court, Mr. Vaux asked that Mr. 
Cocker might be ordered to pay a portion of the expenses 
of the inquiry. ’ 

Mr. Cocker, addressing the Commissioners, pleaded 
that he had already suffered sufficiently by the loss of his 
boiler and the damage to his property, and said he was 
unable to pay any portion of the costs. 

Mr. Howard Smith said that the Court would take a 
very lenient view of the case, and would only make an 
order ~~ Mr. Cocker to pay to the Board of Trade the 
sum of 102. 








POTABLE WATERS IN SOUTH-WEST 
LANCASHIRE. 


On the Nature and Quality of some Potable Waters in 
South-West Lancashire.* 
By Professor J. CAMPBELL Brown, D.Sc. 
THESE waters may be classified under three heads :— 
I. Surface waters. 
II. Deep-well or bore waters. 
III. Shallow-well or spring waters. 

I.—The earliest of the first-class is the en rely, 
introduced into Liverpool in 1857, Although this water 
has been in daily use for forty-six years, and has received 
analysis for sanitary purposes frequently from 1850 down 
to the present year, no complete analysis of the mineral 
constituents has been made by anyone, so far as I have 
been able to ascertain. I therefore made a full analysis 
a month ago for the purposes of this paper. It is inte- 
resting to compare the figures with those of an analysis of 
the Vyrnwy supply made for the Corporation of Liverpool 
in 1898. 

Analyses Expressed in Parts per 100,000. 








1. 2. 
Rivington Vyrnwy 
ater. Water. 
—. Clear, but not} Strained, but 
Filtered. not Filtered. 
1903. 1898. 
Total solids in solution 10.16 3.98 
Loss on ignition 35 2.74 1.05 
Alkalies .. . ae 1.06 -518 
Magnesia -461 127 
Lime 1.735 -706 
Oxide of iron Se -016 -099 
Oxide of manganese .. -017 0&9 
Chlorine .. a e 1.500 6 
so, 2.144 6 
Silica a = oe 463 .214 
Total mineral matter .. 7.417 2.923 
Combined CO, .. : none none 
Organic carbon. . — aa ; 0.343 0.498 
Organic carbon after filtration . 0.323 0.331 
Organic nitrogen _ re z 
Organic nitrogen after filtration .. 0.052 0.042 
Nitrogen as nitrates .. ee ‘ trace 0.109 
Ammonia a os én ‘ 0.003 0.006 
Ammonia from distillation with 
alkaline permanganate .. i 0.009 0.017 
Oxygen required to oxidise in 
15 minutes .. oe a es 0.048 0.048 
Oxygen required to oxidise in 
8 hours sh ms Ps ay 0.084 0.296 
Acidity due to organic ma‘ter 
equivalent toCaO .. oe B 19 0.2 
Dissolved gases per litre :— 
Oxygen re aa 5.45 c.¢, 
Nitrogen 11.63 ,, 
CO, ¥ none 








ee a Oe EE a 


The most important practical difference is not very evi- 
dent on the face of the analytical figures, and I may as 
well point it out. It is the much smaller quantity of 
organic compounds of iron in the Rivington water. The 
difference in the iron is as .016 in Rivington to .099 in 
Vgnee re: 

here is no means of exactly determining quantities of 
organic matter itself. Perhaps the best figure showing 
the difference to which I allude is that for oxygen con- 
sumed in three hours—namely, the ratio of .0841n Riving- 
ton to .296 in Vyrnwy. 

The practical difficulties due to this difference are :— 

1. Filtration and decolorisation. 

2. Action on lead. 

3. Obstruction of the pipes by deposits and growths. 

The Rivington water is slightly coloured and contains 
|a small quantity of organic compounds of iron, to which 
| colour is a due. Although the two waters are so 
| much alike, there is none of that development of iron 
|organisms in Rivington water which is so common 10 
* Paper read before the British Association, Septem- 
| ber 14, 1903. 
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Welsh waters like that of the Vyrnwy. It is excellent 
water for domestic use, and is likely to remain so, now 
that Liverpool has the power to repress the pollution of 
the watershed by dwelling-houses, inns, and farms. 

Good examples of Lancashire catchment waters are 
those supplying Preston, Nos. 3 to 6. Occasionally agri- 
cultural land yields good water, asin No.7. But water 
from agricultural land generally yields water too impure 
to be fit for domestic use. Intermediate between surface 
water and well water are waters collected in quarries. 
Nos. 8, 9, and 10 furnish examples of these. 

The head waters of most of the Lancashire rivers are 
also of good quality; but by the time that they reach 
south-west Lancashire they have received so much pollu- 
tion, both from human dwellings and manufactories, that 
it is impossible to use them, and they need not be further 
mentioned here. y 

II. Deep-Bore Water.—The City of Liverpool was, 
until recently, supplied to a great extent from deep wells 
and boresin the sandstone. ‘The rock is becoming gradu- 
ally saturated with the partly oxidised waste water of our 
sewers and streets, and the wells are, one after another, 
falling into disuse, only three being still in use for public 
supply. In smaller places deep wells are still the best 
kind of supply. 

As typical examples of good deep-bore water from the 
Keuper sandstone of Lancashire, two wells supplying 
Widnes may be mentioned—Analyses 11 to 16. . 

It is interesting to compare the composition: of the 
same bore at different depths. Nos. 17 to 19 show the 
quality of the water at different depths of a deep bore 
at Newton. This is typical of many bores in Lancashire 
and Cheshire, which have been examined as the bore was 
deepened. 

, Nek 20, 21, and 22 are deep wells in the St. Helen’s 
istrict. 

No. 23 is from a deep well in the Ormskirk district, 
where much lime and magnesia are found in all the 
underground waters. F 

III. Shallow Wells.—Shallow wells — that is, wells 
under 82 ft. in depth—which are still the chief source of 
supply in country places, vary greatly in composition, 
and are usually unfit for domestic use. A well must not, 
however, be assumed to be bad because it is shallow. 
Those which yield good potable water have generally but 
small quantities of solids in solution; they are soft, 
almost free from nitrates, have no nitrites, the figures for 
ammonia are high, and they consume much oxygen. 
They are alkaline as a rule, except towards the Yorkshire 
side, and contain numerous and varied organisms—vege- 
table, such as diatoms, desmids, confervie, and bacteria ; 
and animal, such as cyclops, paramecia, and many others. 

_Exceptions oecur in pooh the total solids are very 
high : for example, in No. 25 the total solids in solution 
amounted to 108 parts per 100,000; in No. 26 to 112.5— 
this was ferruginous, but contained no living organisms ; 





and in No, 27, 175.6. This last was the only potable 


water available, and therefore it had to be used, although 
the dissolved salts were so excessive. 

IV. Although the iron organisms which have given 
much trouble in some Welsh waters have created no 
similar difficulties in Lancashire, this is not because the 
are altogether absent, but because they do not flouris 
and multiply. 


TRON ORGANISMS IN LANCASHIRE WATERS. 


Attention was first directed to the occurrence of deposits 
formed by iron organisms in potable waters in Lancashire 
in the winter of 1890-91, when decomposed vegetable 
masses and strings of bacteria—in their earlier forms 
nearly colourless, and in their older state strongly 
coloured by ferric oxide—were observed in water coming 
from the deep bore of Bootle well belonging to the Cor- 
poration of Liverpool. 

These ferruginous strings were reported at the time to 
be ‘‘ tangled masses, enclosing in their meshes particles 
of sand and filaments.” 

hese red masses came up with the water of the 1300-ft. 
They wendeeetaatien h 1 
ey were deposited and grew on the stones lying in 
the well and heodinge: They were liable to be drawn - 
by the pumps and into the water supply. They h 
no effect on health, but were unsightly, and they there- 
fore required investigation and repression. 

Under the microscope they resembled the iron organisms 
known at that time by the name of Crenothrix Kuhniana, 
which had caused a t deal of trouble in the water 
reservoirs and channels of the waterworks of Rotterdam 
and Berlin by increasing to such an extent as to interfere 
with the flow of water, and which have since been found 
in other Continental water supplies. 

They were traced as far down in the 1300-ft. bore as 
700 ft. At that point they were being carried up with 
the water from a great depth, and were in a living state, 
capable of being kept alive in the laboratory. 

The water of this bore, like that of the Bootle well 
generally, was well aerated. ai 

They were not formed in the 700-ft. bore adjoining, nor 
in any of the sixteen other bores which had less depth, 
although they grew freely on stones in the mixed water 
from all the bores. ; 

The occurrence of these organisms in the well water 
was checked by plugging the deep bore. After this they 
disappeared from the well and did not find their way 
into the other bores. The large quantity of organic 
matter in the deep-bore water containing the organisms 
is noticeable, compared with the quantity after the deep 
bore was plugged, and has probably afforded food for the 
iron organisms. bis 

I have shown elsewhere that the multiplication of these 
organisms is dependent on the presence in the water of 
an organic compound of iron, having an acid reaction. 

The next occasion on which iron organisms were ob- 
served was in 1892, in water from agricultural land, 


was one in 1895. It was from a shallow well with an iron 
pump, and they did not develop to any extent. 


Analysis Yielded 


Total solids 74.08 
Ammonia... a ie -004 
Ammonia by permanganate 008 
Nitric nitrogen 4 aie 371 
Combined chlorine ... 6. 


No iron in solution, but a slight deposit derived from the 
pump; there was a white scum formed by evaporation of 
the carbonic acid ; also decayed vegetable matter, and a 
few iron organisms (cladothrix). 

Two examples occurred in 1896 from a spring well 
after the water, which was neutral, had been conveyed 
in iron pipes. The water contained organic matter, and 
the organisms did not develop much in either case. 

In 1899 they were found in a tarn in the Lake District 
which contained 9 parts of dissolved salts, including 0.2 
parts of dissolved oxide of iron per 100,000. ‘These waters 
contained also organic matter and were acid, and deve- 
loped an organism which was at that time called Clado- 
thrix dichotoma. 








Mersey Rartway.—The report of this company for the 
half-year ending June 30 states that the total receipts 
were 32,2771., as compared with 31,781/. for the corres- 
ponding period of 1902, while the working expenses were 
25,3751., against 23,066/. in 1902. Exceptional charges 
amounted to 4686/. The working of the railway by steam 
locomotives ceased on May 4, and since that date the line 
has been worked by electric traction. There has not yet 
been sufficient experience to enable a reliable estimate to 
be formed with regard to the probable receipts and expen- 
diture of the new method of working, but the directors 
report that the difficulties of ventilation have been over- 
come, and that the suitability and capacity of electric 
traction for dealing with the traffic have been fully de- 
monstrated. 





YorksHirE Exxcrric Power Company.—The _first 
ordinary gr Nee this company was held at Leeds on 
Friday, Mr. A. G. Lupton in the chair. The report and 
accounts were adopted. It was announced that the con- 
tractors were now in jion of: the land for the first 
power-station at Thornhill, and that work on the buildin 
was being rapidly pushed on. ‘Tenders been accep 
for a 6000 horse-power generating plant, together with 
the necessary equipment for transmission and distribu- 
tion. The generators are to be of the latest type of 
Curtis steam-turbines, and they are to be built at the 
British Thomson-Houston Works at Rugby. The com- 
pany is now in a position to negotiate for the supply of 
power within a radius of 10 miles of the first station ; and 
e— will be available in about ten months. Mr. W. B. 

oodhouse, engineer in charge of the | poamaerd stations 
of the Electric Supply empend at Newcastle and at 
Wallsend, has been appointed resident engineer. 
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THE TALBOT MECHANICAL GAS-PRODUCER. 


































































































WE give on the present page two v 
mechanical gas-producer, an example of which was 
seen at Frodingham by those members of the Institu- 
tion of Mechanical Engineers who visited the 
Frodingham Works during the recent summer meet- 
ing held at Leeds. Fig. 1 is a side elevation of | 
the apparatus, and Fig. 2 is a front elevation. | 
The device consists of a water-cooled shaft, as | 
shown, and this has two stirrers on it. These are 
rotated by means of suitable gearing, whilst at the 
same time the shaft, with the stirrers attached, is 
lifted by means of an hydraulic cylinder placed at the 
top of the apparatus. The coal is mechanically fed, so | 
that the producer receives a regular supply of fuel. 
The horizontal rotary movement of the shaft carrying | 
the two stirrers is continuous, one complete revolution 
being made about every ten minutes. The vertical 
movement, however, is only used as required, probably | 
about once an hour. The rotary motion is usually 
obtained, through the intervention of the gearing to 
which reference has been made, from a steam-cylinder | 
of about 4 in. in diameter by 6 in. stroke. Both the | 
central shaft and the arms are water-cooled, and itis 
desirable that the water should not be allowed to leave 
at too high a temperature, about 85 deg. Fahr. being 
considered the most advisable heat. The arms of the 
central shaft are of cast steel. The ash is removed 
from the water bosh at the bottom of the producer. 
This mechanical working has been found to give 
superior results to that of the hand system usually em- 
ployed in pnt peers the quality of the gas is much | 
improved, and the saving in labour is, naturally, very | 
great. The — seen by the members of the In- 
stitution of Mechanical Engineers at Frodingham— 
which is a 12-ft. producer —gasifies over 1 ton of coal 
per hour throughout the week. The gas produced con- 
sists of the following :—Carbonic acid, 4.5 per cent. ; 
carbonic oxide, including any hydro-carbons, 30 per | 
cent.; hydrogen, 20 per cent. ; the remainder is 
nitrogen. 








sizes ranging from 60 square feet up to 1000 square feet. 





iews of the Talbot to stock, the heating surface in the different standard | Siemens and Halske a pamphlet describing their new 


| machine for the magnetic testing of whole iron sheets to 


A circular describing a new draught indicator intended | be used in the construction of dynamos, and pointing 


the Pyri Syndicate, of 77, Finsbury-pavement, E.C. 
In the new price-list of dynamo brushes, 

carbons, and other electric es issued by 
Santoni and Co., Limited, of 28, Ely-place, Holborn- 
cireus, E.C., special attention is directed to a new 


safety suspension lock for arc lamps. Once the lamp is 
in position, this lock carries the whole weight of the 
he device 


lamp, relieving the hoisting rope of all strain. 
is a simple one, and not at all likely to get out of order. 
The General Electric Company, Limited, of 71, Queen 


Victoria-street, E.C., have issued a small pamphlet call- 


ing attention to the merits of the ‘‘ Aron” electricity 
meter. 
25 per cent. overload, it requires no starting current, and 
can therefore record the very smallest loads. 


indicator, which is claimed to be simple in design and 
reliable in use. 

The Consolidated Pneumatic Tool Company, Limited, 
of Palace Chambers, Bridge-street, Westminster, 


eater and annealer, which they are introducing as an 
important adjunct to their pneumatic tools. 
burns crude oil of any kind, and can be used for the local 
annealing of hardened armour-plates, thus enabling them 
to be drilled, and is also of great value in the execution 
of heavy brazing, or in heating rivets in bridge or ship- 
work. The firm are also now supplying a pneumatic rock 
drill in addition to their well-known metal and wood- 
working tools. 

A new catalogue of heavy machine tools now in stock 
has been sent us by Mr. Thomas W. Ward, of the Albion 
Works, Saville-street, Sheffield. 

Messrs. Holden and Brooke, Limited, of the Sirius 
Works, West Gorton, Manchester, have just published a 
series of circulars directing attention to a number of their 
specialities. Amongst these we note a ‘split cone” in- 
og — intended for use where the feed-water is 
bad. he ‘“Expulsor” steam pump, which is of the 
improved pulsometer type, is described in another list, 
whilst a third pamphlet deals with the firm’s feed-water 


‘heaters, and others with their steam fittings and thermo- 


CATALOGUES. 
Tur N. S. Electric Storage Company, Limited, of | 
Horton Kirby, Kent, have sent us a copy of their 
secondary batteries. The standard cells listed range in 
capacity from 150 to 4000 ampere-hours. 
We note that Messrs. John Davis and Son, Limited, of | 
the All Saints’ Works, Derby, now include in their cata- 
logue a miner's dial fitted with the Grubb patent sight, | 
which, as fitted to other types of surveying instruments, | 
was described in our issue of July 11, 1902. The charac- | 
teristic feature of this sight lies in the fact that though the _ 
sight-hole is, say, # in. in diameter, parallax is entirely | 
avoided. 
The Machine Tool Company, Limited, of the Northern | 


Works, London-road, Nottingham, have sent us a copy | Vyrnwy dam, the Assouan dam, and the Southampton | 


of their September list of new and second-hand tools now | 
in stock. } 


regulators. 

The Watson-Stellman Company, of 204-220, East 
Forty - third - street, New York, who are specialists in 
— jacks, have sent us a copy of their catalogue, in 
which illustrations are given of a large number of the 
different types made by them. The firm also make 
hydraulic plant of a more general character, inclusive of 
presses, shipyard tools, pumps, valves, and fittings. 

The Associated Portland Cement Manufacturers (1900), 
Limited, of 72, Fenchurch-street, E.C., have published a 
finely-printed pamphlet containing capital illustrations of 
numerous important engineering works on which British- 


;made cement has been employed. Amongst them we | 


may note the foundations of the Forth Bridge, the 


graving dock. 


Messrs. Johnson and Phillips, of Old Charlton, Kent, 


to venene the water-gauge indicator has been sent us by | out its advantages over the 


are-light 
Messrs. D. | 


As now made this will stand without damage a | 


the Another | 
speciality to which they call attention is Milner’s speed- 


have | 
por enggen a pamphlet calling attention to the “Tynan ” | 


The heater 


resent methods of testing 
—— cut from the sheets. A diagram 


| carried out on test pieces c r A di 
ation, including the machine, is also 


‘of a testing instal 
given, 








| 
| 
| Rosarto.—The construction of a large grain-elevator at 
| Rosario has been commenced. The elevator is to have a 
| capacity of 30,000 bushels, and it will be electrically 
| worked, and fitted in such a manner as to load three vessels 
| at one and the same time. 





PaAtmeEr’s IRON AND SHIPBUILDING COMPANY, LIMITED. 
—The annual meeting of this ie was held at 
Newcastle-on-Tyne on Friday, Sir C. «Rican M.P., in 
the chair. The chairman said that last year Great Britain 
| built nearly twice as much steam tonnage as all other 
| foreign nations combined; but foreigners seemed to 
prefer to build sailing ships, of which they turned out 
| nearly seven times as much as we did, France being the 
chief builder. Our greatest rival in steam - tonnage 
| building was Germany, from whose yards about 200,000 
| tons of merchant shipping were launched last year ; but 
| this total fell about 80,000 tons short of the output from 
| the Tyne alone. The North-East Coast alone produced, 
| indeed, nearly as much steam tonnage as all other foreign 
| nations put together. The foreigner, however, was learn- 
| ing to build for himself ; and in time, no doubt, he would 
| endeavour to take orders in our home market. Foreign 
| shipbuilders paid lower wages to their men and worked 
| longer hours. German shipbuilders also s no pains in 
| endeavouring to create markets. For the last few years 
| they had sent out almost daily expensive catalogues, printed 
}in English, French, and German; and the list of articles 
| offered had become longer, embracing some which used to 
| be manufactured exclusively by English firms. As to 
| dumping, shipbuilders on the North-East Coast were glad 
| to avail themselves of the chance of buying the best 
| materials in the market; and although as steelmakers 
| Palmer’s interests were against dumped plates and angles, 

yet as shipbuilders they said to the foreigner, ‘‘ Dump 
| away as long as you can.” As a matter of fact, during 
the last three years the Palmer Company had bought 
| from Germany steel castings and forgings at prices 30 per 
cent. below those offered for similar goods on English 
markets. This had enabled the company to take orders 
for ships which it might otherwise have lost. On the 
other hand, the 4 had exported to Germany and 
‘the United States, by way of exchange, pig iron and 
finished steel from its Jarrow works to a very large 
|amount. Palmers had therefore made money both 
| ways. What was wanted was a more active Cco- 
operation on the part of labour in the financial re- 
sults of manufacture, so that capitalists should not be 
obliged to find employment for their men at a loss 
to themselves. The company was now receiving d:- 
posits from its workmen and allowing them interest 
upon these deposits at the rate of 4 per cent. per annum. 
| Facilities were also being given to enable the company s 
workmen to become shareholders in the undertaking. 





Messrs, Cochran and Co., Limited, of Annan, Scot- | have issued a new price-list of their new standard V.I.R. |The company was further endeavouring to induce its 
land, have sent usa catalogue of their well-known vertical 
multitubular boilers, | 


They are made in large quantities 


flexible cable for electric use. . 
We have received from the Vienna works of Messrs. 





| engineering apprentices to take more interest in technic: 
| Classes. 
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‘* ENGINEERIN ee PATENT 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics, 

Copies of Specifications may be obtained at the Patent O, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the aay ger of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the tance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


16,711. Siemens Brothers and Co., Limited, Lon- 
don, and W. Dieselhorst, Old Charlton, Kent. Elec- 
trical Conductors. July 28, 1902.—Hitherto copper wire to 
be covered with vulcanised insulating material has been once or 
twice tinned to protect it from the sulphur combined with the 
covering during vulcanisation. In this specification it is stated 
that such tinning is not a sufficient protection, and that, in order 
toafford a better protection, the wire is lapped round under the 
vulcanised covering with a layer of some material that will pro- 
tect the copper more completely. The material may be single or 
compound metal foil, conveniently of tin or lead. (Accepted July 
29, 1903.) 


17,111. L. H. Walter, London. Hertzian Tele- 
graphy. [8 Figs.] August 2, 1902.—This invention relates to 
coherers of the kind comprising mercury, and contacting surfaces 
separated from the mercury by a comparatively non-conducting 
liquid which becomes displaced under the stress of the Hertzian 
radiations, so that the mercury and the contacting surfaces come 
then into direct contact for the passage of current in quantity 
sufficient to afford an indication or record. The device according 
thereto comprises an unoxidisable metal wire or rod for one 
electrode, a layer of mercury for the other, a film of pure water 
normally separating the mercury from the wire, and a sheath of 
glass or the like around the wire and so disposed that it is nor- 


Fig. . 
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mally in contact with the mercury and prevents the mercury from 
coming into contact with the wire. In the apparatus illustrated 
3 isthe mercury electrode, 4 the film of water, 5 the insulating 
sheath, and 6 the contact wire. When Hertzian radiations tend 
to pass through the film of water that separates the wire from the 
mercury, the surface of the mercury alters its configuration and 
comes into contact with the wire 6, In order to decohere the 
device relative motion is imparted to the wire and mercury pre- 
ferably by lifting the wire and its sheath together bodily out of 
the mercury as by the electro-magnet 8 operated directly or in- 
directly. by the current affording the indication or record. (Ac- 
cepted August 12, 1903.) 


16,550. S. P. Thompson, London. Controlling Alter- 
nat: Currents for Signalling. July 25, 1902.—This 
invention relates chiefly to the virtual interruption of alternating 
currents used for energising inductoria supplying oscillatory 
discharges for Hertzian telegraphy, and has for object the preven- 
tion of sparking at the contacts of the signalling key. According 
thereto the signalling circuit is made to comprise a resonating 
system (inductance and se ange whose relations are correctly 
proportioned for the signalling current, together with means for 
varying the value of one of them to destroy the correct relation 
between them, so that but little current will then pass. Either 
the condenser or the inductance may conveniently be normally 
short-circuited, the short circuit being opened by means of a con- 
tact-key when signalling impulses are desired. It is stated that 
‘when either the condenser or the self-induction coil is short- 
circuited or shunted, the current through the system immediately 
falls to a very low quantity, so that on removing the shunt or 
short circuit by opening the key the spark is unimportant.” 
The resonating system is not necessarily placed directly in the 
circuit comprising the inductorium ; it might be in the circuit of 
the secondary of a transformer whose primary is in the circuit of 
the inductorium. (Accepted August 5, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


24,120. H. Aron, Charlottenburg,Germany. Meter 
Membranes. November 4, 1902.—In this specification it is 
stated that membranes for dry gas-meter diaphi s are liable to 
be acted upon by the gas, and by wear, so that their size alters, and 
consequently the accuracy of the meter readings becomes impaired. 
The inventor says :—‘ After a long series of trials I have suc- 
ceeded in finding outa reliable material for the diaphragms or 
membranes of dry gas meters.” A leather prepared with metallic 
compounds insoluble in water, such as ferrous or chromous 
compounds, to prevent the pasting together of the fibres, is 
almost perfectly exempt from change under the influence of the 
gas.” There is claimed :—‘‘ A membrane or yen for dry 





gas-meters, consisting of leather prepared with metallic com- 
pounds insoluble in water, substantially as and for the purpose de- 
scribed.” [t is stated that a number of trials made with dry gas- | 
meters of a uniform construction, but containing diaphragms of | 
leather of different kind, have proved that when employing a 
diaphragm of tanned leather, deviations of 10 per cent. and more 
could be detected after a comparatively short time of use, whilst 
when employing a diaphragm of leather prepared with metallic 


compounds insoluble in water, deviations of scarcely 1 per cent. 
bn ———— after a corresponding time. (Accepted August 12, 


17,318. W. W. A London. Incandescence 
Mantles. [6 Figs.) August 6, 1902.—This invention relates to 
trimming incandescence mantles for the market; according 
thereto the mantle is suspended with its bottom end between two 
circular cutters, preferably a disc cutter within a ring cutter, to 
which relative orbital motion is imparted for trimming off the 
bottom rough edge of the mantle. Means may be provided 
whereby after the cut the cutters are returned to a concentric 
relation. In a machine for trimming a number of mantles at 
one operation, the disc knives @ are on stems secured to the 
stand and the ring knives are all integral with the plate p which 
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issupported in brackets so as to be free to move in any direction 
in a horizontal plane. All the mantles are carried on terminals 
on a detachable board adapted to be held in place by springs, and 
which may be brought down to the stops w by co passing 
over guide-pulleys and attached toa handle. The cutter plate is 
worked from a hand-operated mechanical gear operating through 
eccentrics 3 and bearing a flywheel weighted so that it always 
stops with the knives in concentric relation. The handle before 
mentioned contacts with a pin on the cutter plate p so as to bring 
the cutters together when the mantles are lowered, and previous to 
the pneu of their relative motion. (Accepted August 12, 
1903. 

21,132. W. Doman, Stourbridge, and B. S. Straten, 

m Spa. Acetylene Generators. [2 a. 

September 29, 1902.—This acetylene generator is of the kind in 
which a foraminous carbide container is pendant within the water- 
supported bell of a gas-holder, the water reaching the carbide and 
automatically causing liberation of acetylene as soon as the 
supply of gas within the bell has become nearly exhausted. The 
carbide basket H is detachable upon a hook supported by the roof 


























of the bell, and the said hook is at the end of a rod E of sufficient 
length to reach nearly to the bottom of the bell. The hook may, 
from the exterior of the bell, be drawn up when the carbide con- 
tainer is to be brought to its working position, or let down for 
attachment or detachment of the container, as a gas-tight joint 
is made between the rod and the bell top by means of a stopper- 
like device, conveniently compressible so as to be forced into a 
close fit upon the rod when firmly pressed into the collar C upon 
the bell top. (Accepted August 12, 1903.) 
119. H. Aron, Charlottenburg, Germany. 

ake loos: [2 Figs.) November 4, 1902.—The object of ke 
invention is to furnish adry gas-meter that will measure with maxi- 
mum accuracy and minimum variation the gas passing through 
it. The meter has two diaphragm chambers, and the diaphragms 
d, of compound metal and flexible material, are attached at their 
centres to sliding-rods that keep the diaphragm plates correctly 
aligned in reference to the sides of the chambers in order that the 








(2¢n9.) 


we 5 


puckers in the flexible material may be as small as possible and of 


unvarying character. The sliding rods may serve to communi- 
cate motion from the diaphragms to the integrating and indi- 
cating clock train. The edges of the flexible material of the 
diaphragms are clipped between the flanges of the dish-like valves 
of the measuring chambers, and one of the flanges of each chamber 
overlaps the other. In the drawing the levers » and shafts 0 are 


shown outside the casings, but it is stated that they might be! 





inside, and that the bearings and guide-ways for the rods f might 
be at one side only of the diaphragms instead of at both sides, as 


shown. (Accepted August 12, 1903.) 
2267. J.F. Stacey and T. E. Matthews, Nashville, 
Tennessee. Gas- . (2 Figs.) January 30, 1903.— 


According to this invention air is mixed with coal-gas in the pro- 
portion of from 6 to 9 per cent., according to the richness of the 
gas. This addition of air has, it is stated, the effect of slightly 
lowering the candle-power of the gas, of preventing deposition of 
naphthalene in the pipe system, and of rendering the iron oxide 
purifying material of longer life. In order that the air and gas 
may form a stable mixture the air is added to the gas while the 
gas is in a heated state (200 deg. Fahr.), fresh from the retorts, 


fey f 

















and the air is heated before admixture with the gas by heat fur- 
nished from the hot scrubber or mixing chamber. Apparatus 
described and illustrated and for use in carrying out the invention 
comprises the hot scrubber or mixer 1 containing perfora‘ lates 
preferably supported in such manner that a free space is left below 
their bottom edges and extending from side to side of the box 
and designed to be filled with tar whose level is governed by the 
overflow outlets 5. The air-inlet tube 6 takesdirectly into the gas 
inlet. A burner 10 might be used to heat the air if desired. 
(Accepted August 12, 1903.) 


GUNS AND EXPLOSIVES. 


22,088. A. T. Dawson and D. P. Donovan, London. 
Gunners’ Seats. [6 Figs.) October 10, 1902.—This invention 
relates to seats for gunners employed in working light guns, 
such as the Maxim gun. It is stated that in light tripod carriages, 
particularly for Maxim or other automatic or machine guns, it is 
essential, chiefly for convenience gf transport, tokeep the weight 
as small as possible, while bearifg in mind that during firing 
operations it isessential that the gun carriage should have suffi- 
cient mass to afford a stable and rigid support to the structure, so 
that the shooting may be accurate. In the light tripod carriage 
hitherto ordinarily used for Maxim guns the seat is placed imme- 
diately over the trail foot and in sucha position that the gunner’s 
weight is borne entirely by the said foot, and not insuch amanner 
as to distribute the weight equally throughout the tripod, even 
when the gunner sits well forward on the seat. Should the gunner 














sit well to the rear, his weight is still more disadvantageous with 
respect to the stability of the tripod carriage, by causing a ten- 
dency to raise the front legs by turning them on a pivot about the 
trail foot. According to this invention the seat is so placed that 
it is partly supported by the trail foot a and partly by the portion 
of the trail A at a point in the direction of the front legs. By this 
arrangement wherever the gunner may sit on the seat his weight 
always falls within the three points of support or contact made by 
the tripod feet, and in such a manner that part of his weight is 
added to the weight of the front legs of the tripod, and the sta- 
bility of the carriage or stand as a whole, is insured. The seat 
may be of stamped metal, dished in shape for the gunner’s comfort. 
A bracket on the seat rests on the trail foot and a forward prolon- 
—_ is made to embrace the trail leg. (Accepted August 12, 
1903. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,644. Siemens Brothers and Co., Limited, 
London. (Siemens and Halske Company, Berlin.) Con- 





necting Gear. (2 Figs.] September 22, 1902.—This invention 
relates to coupling means between driving and driven machinery, 
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and has for object to enable a rapid change to be conveniently 
made from a reciprocating toa rotary drive, or vice versd, the 


devices used being of such character that apparatus adapted to | between the superheater pipes 45 and others to the vane 37 and | is plac 
be driven by one kind of motor only may be readily provided with blades 26, whose gradually increasing length provide spaces pro- 


means according to the invention to enable it to be driven by 


either kind of motor. The rotary motor has its axis in line with | 


the shaft of the driven machine, while the reciprocating motor 
is placed at right angles thereto. A crank on the driven ma- 
chine shaft is connected by a coupling link either to a crank 
on the rotary motor shaft or directly to the connecting-rod of the 
reciprocating motor, according to which motor is to be used for 
driving. In the drawings, A is the driven machine, K the recip- 
rocating motor, and R the rotary motor, whilst E is a coupling 
link whereby the crank B can be connected to the larger crank of 
the rotary motor. (Accepted August 12, 1903.) 


MINING, METALLURGY AND METAL- 
WORKING. 


17,132. H. Wilkinson, Thornaby, York. Moulding 


Frame. (9 Figs.) August 2, 1902.--This invention relates to | 


moulding frames for use in connection with plate-moulding, and has 


for object to facilitate the making of such pattern plates for all kinds | 


of castings, both reliably and economically. In addition to the usual 
upper and lower moulding boxes there is used a moulding-frame, 
such as ¢, fitting into a guide-frame or guide-flange, such as d, 
as a means for enabling the upper and lower mouldings to be 
set apart, as shown in Fig. 3, after having been rammed up as 
shown in Fig. 2. The pattern g is moulded in the usual manner, 
































with the frame placed between the bottom and top of the mould- 
ing box. When the sand is rammed up, and the top part of the 
box is lifted off for finishing the pattern, the frame is raised a 
distance corresponding to the thickness of pattern plate required 
—for example, ;'; in.—thus leaving a similar space between the 
impressions in the sand to form the pattern-plate. The frame is 
supported in the raised position by pieces of packing placed at 
the corners of the bottom part of the moulding-box of a similar 
thickness to the pattern-plate required ; the top part of the box 
is then put on, and the pattern-plate cast. (Accepted August 12, 
.) 


1908. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


19,031. The Hon. C. A. Parsons, Newcastle-on- 
Tyne. Steam-Turbines. (2 Figs.) August 29, 1902.— 
Reciprocating engines driving alternators coupled in parallel are 
preferably so arranged or mechanically connected that they receive 
puffs of steam simultaneously in order that the alternators may 
all be running not only at the same number of revolutions per 
minute, but at the same peripheral speed at any given instant. 
According to this invention steam-turbines that receive their 
steam in puffs are similarly worked, whether associated together 
or with reciprocating engines. There is claimed :—‘‘ The method 
of driving elastic fluid turbines which are required to run in 
unison with other elastic fluid turbines or reciprocating engines, 





| through nozzles 13, impinging against the ring of blades 251 | up the outside of a cone. For effecting the second object, in. 
| from . Ramses rm dines tebanahn the vanes 35," blades 25, and | side the oil cup of the bolster and resting on the bottom thereof 






































gressively increasing in size with the volume of the expanding 
steam. The turbine is ‘‘ bilaterally symmetrical” to balance end- 
thrust, but end-thrust might be otherwise taken up. The super- 
heater might be outside the turbine casing, or dispensed with 
altogether. (Accepted July 22, 1903.) : 


21,662. H. Balcke, Bochum, Germany. Oil and 
Steam Separators. [1 Vig.) October 4, 1902.—In this specifi- 
cation it is stated that when waste steam intimately mixed with 
oil or the like which is to be freed therefrom by filtration has an 
even moderately high temperature, the formation of drops of oil 
and water on the filtering material is rendered very difficult, so 
that even after the steam has passed through the filter it is still 
contaminated by foreign matter. The object of this invention is 
to effect an efficient separation of oil from steam even if the 
steam leaves the engine at a high temperature, and this is obtained 
by conducting the steam, shortly before it enters the filtering 
medium, through a cooling coil, between the convolutions of 
which it is obliged to pass. By this means not only is the tempe- 
rature of the steam lowered, so that the filtering material is able 
better to act upon it, but in addition the oil itself is in part con- 
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densed and separated on the cooler so that the steam in its 


through the filter is completely purified, whilst the 


passage 
filtering medium is not so speedily saturated with oil. In one 


—— in the pipe leading to the condenser is inserted a 
cylinder b, at the upper end of which the steam to be purified 
enters. In this cylinder is contained a filter of annular form, 
within which is placed the cooling coil f. The steam entering the 
ee is cooled in its passage to the walls of the filtering 
chamber between the convolutions /, and is for the greater part 
. freed from oil, and then passes through the filter, where it yields 
the remainder of its contained impurities and enters the space 
between the wall of the cylinder b and the filter. In this chamber 
is arranged, in front of the outlet for the purified steam, a par- 
aay | tition which almost corresponds in length to that of the cooling 
coil, only leaving a passage for the steam at the end opposite the 
consisting in admittiog the elastic fluid in a series of puffs so admission aperture. By this means the flow of steam is equalised, 
timed that the maximum turning 1ioments of the various motors _ so that it passes equally over the whole of the turns of the cooling 
occur simultaneously substantially as described.” Apparatus for | coil. (Accepted August 12, 1902.) 


carrying out the method may comprise means for uniting the 
TEXTILE MACHINERY. 


devices determining the instant of steam admission of the various 
motors. In one arrangement comprising turbines supplied by | 17,543. T. Ashworth, Urmston, and J. S. Gaunt 
. e ° td 

ester. Sp and Dou Machinery. 











ced a thin metal shield / of such a diameter as to fit loosely 
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into the cup. The upper part of the shield is made to curve 
inwards so as to embrace the lower boss of the flyer wharve just 
below the bottom of the latter, and thus prevent the oil in the cup 
from being thrown out by centrifugal force between the top of the 
cup and the bottom of the wharve. (Accepled August 5, 1903.) 


VEHICLES. 


18,902. D. Erdelbrock, Bonn, Germany. Railway 
Carriages. [1 Fig.) August 28, 1902.—The inventor complains 
that railway-carriage doors, as at present constructed, are liable, 
in a collision, if at the side of the carriage, to jam, and, if at 
the ends of the carriage, to become blocked up, and that the 
windows are too high up and too small to form a practical 
means of egress from the cars in case of fire. According to 
this invention, specially-guarded means of egress from one- 
compartment cars are provided, and comprise each an opening at 








the side of the car at a place where the wall is strengthened by 
“‘two congruent equicrural beam triangles,” a, b, c, and d, e, /, 
laid upon each other in such manner that their vertices point out- 
wards in opposite directions along the carriage, their bases run- 
ning parallel with and being i bly cc ted to each other, 
and with longitudinal beams or frame irons i, j, and base beams 
g, h. The safety exits may be disposed alternately in opposite 
walls of the cars. (Accepted August 5, 1903.) 


19,786. H. S. Hele-Shaw and R. B. Helliwell, 
verpool. Road Wheels. [12 Figs.] September 10, 1902. 
—In the collapsible wheel, according to this invention, and 
primarily intended as a road wheel for heavy vehicles, the ke 
ety are unattached either to the tyre or to the hub, and are 
eld tightly between the hub and the tyre and within a channel 
on the inside of the latter by pressure continuously applied at the 
hub. The spoke are integral with or permanently attached 
to felloe parts that approximately or wholly occupy the entire 
length of the channel in the tyre, and to segments that fit upon 
and wholly encircle the hub, and are arranged in two sets con- 
verging from the ends of the hub to the tyre. Pressure that 
maintains the wheel rigid as long as the tyre is intact is applied 
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separate admission valves their opening is controlled and indirectly Manch 
actuated by the eccentrics ¢ mechanically coupled together by {4 Figs.}] August 11, 1902.—This invention relates to improve- 
ments upon machinery described in the 


the shaft A. The length of time that the valve of each turbine 


ification of British | to the two sets of spoke parts near or at the hub sections in a 


remains open for each steam puff is, as usual, controlled by the Letters Paten > Be, : Prasat 4 ‘ r 
i , arrving ; Reng t No. 20,496", of 1894, and consists of certain improve- | direction tending to bring the hub ends of the two sets of spokes 

pr nee yd og apa Mh yor oblegg = Hine Byer emf ~y hate oe — ments in the construction of the bolster and its adjuncts, the | together towards the middle of the hub. In one wheel, according 
- i g care objects being to prevent lubricating oil from rising up between | to the invention, lengths of half-round metal are bent to form 


use. (Accepted August 5, 1903.) 


the flyer tube and the spindle so far as to reach the inside of the combined integral spoke halves, felloes, and hub segments, and 


11,045. G. Westinghouse, London. Steam-Turbines. cup, and thus soil the nose of the cop; and to prevent the oil in their ends butt at the middles of the hub segments, the felloe parts 
{7 Figs.) May 14, 1902.—This steam-turbine issuitablefor marine the oil cup from being thrown out by centrifugal force between being bent to a curvature of less radius than the tyre channel in 
use, as it may comprise means for running at reduced speed in a the top of the oil cup and the bottom of the wharve of the flyer. order that the pressure tending to bring the two sets of spokes 
reverse direction, and comprisesa “ring comprising a plurality |For effecting the first object the upper end of the inner tube of together may be resisted by spring force, and that the felloes and 
of removable segments provided with integral propelling blades.” | the bolster on which the cup-shaped flyer revolves is made of a spokes may quite fill the length of the tyre channel. Blocks 10 


The turbine illustrated (not provided with reversing gear) operates conical sha 


on the outside, the top of the cone being rather | may be screwed to the tyre to fill the spaces between the ends of 


as follows ;—Steam jis admitted to the chamber 6, and then passes , below the inside of the cup, as, it is stated, oi] will not rise | the spoke halves. (Accepted August 5, 1903.) 
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LITERATURE. 


Acctylene ; its Generation and Use. By F. H. Lr&eps 
and W. J. A. BurrerFiktp. 1993. London: Charles 
Griffin and Co., Limited. [Price 5s. net.] 

WHEN any discovery is made, or any new application 
of an old disc»very is brought to light, particularly 
when there seems to be a chance that the new ap- 
plication may prove of commercial value, the flood 
of literature on the subject is at times almost ap- 
palling, and we are constantly impressed with the 
truth of the ancient saying, that ‘‘Of the making 
of books there is no end.” Good, bad, and in- 
different, they are almost sure to come, and we may 
perhaps be thankful that a large proportion of them 
at once pass into obscurity. Life is far too short 
to be bothered with them. We do not think, how- 
ever, that this is likely to be the fate of the book 
before us. Without, in hackneyed language, going 
so far as to say that it will fill a long-felt want, we 
cannot help thinking that it will prove, to searchers 
after information on acetylene, a safe guide both in 
theory and in practice. There are so many con- 
fused and erroneous ideas abroad with regard to 
the gas that we are glad to see such a book as the 
one under review, written, as it is, in a practical 
and common-sense way. Acetylene lighting has 
already suffered a good deal from ignorant applica- 
tion, anda lack of exact knowledge as to the precise 
limits of its use; and the unbiassed statements in 
the book before us, together with the copious tables 
given, should help to clear up a lot of the erroneous 
notions now abroad, particularly with regard to the 
cost of the gas when used as an illuminant, in 
comparison with other sources of artificial light. 
Touching this matter, the authors say in their short 
prefatory note that ‘‘they have essayed a compari- 
son between the value of acetylene and other 
illuminants on the basis of ‘illuminating effect,’ in- 
stead of on the misleading basisof pure ‘illuminating 
power,’ a distinction which they hope and believe 
will do much to clear up the misconceptions exist- 
ing on the subject.” Such a treatment of the 
subject is, we think, not a little needed. 

Having said this much, we should like to point out 
what we consider somewhat detracts from the book, 
and that is, the excessively long paragraphs which 
occur with rather irritating frequency. Long para- 
graphs may be likened to along straight road. Many 
of us know the weariness, apart from any physical 
fatigue, that came over us as we trudged away on 
some road where, mile after mile, we longed for a 
friendly turning ; not to shorten the total distance 
(an increase might have resulted), but to give relief 
from oppressive monotony. So it is, to our think- 
ing, with long paragraphs. We do not expect any 
fewer words to read in the book, but merely a little 
break in our close attention—a breathing space, so 
to speak. Perhaps this is constitutional, however ; 
and yet paragraphs extending over four pages, as 
they not unfrequently do in this book, are a little 
trying, and we think the authors might, with advan- 
tage, shorten them. 

Again, we should have preferred that the semi- 
legal word *‘several” had not been so often used 
where it is unnecessary, as in the twelfth line from 
the top on page 185, where’the authors say, ‘‘ Heat 
may be lost from a flame in three several ways.” 
The word ‘‘several” here is borrowed from a 
somewhat antique form of phraseology, and is apt 
to become irksome when often repeated, 

The book is divided into twelve chapters, the 
first of which treats chiefly on the cost of lighting 
by acetylene and other means, and in it will also be 
found a very useful table, showing the cost per 
hour, and the hygienic effect of lighting by diffe- 
rent methods. The authors show that acetylene 
cannot compete with coal-gas where the latter does 
not cost more than 5s. per 1000 cubic feet, if a 
quarter of the gas-burners, at least, are on the 
incandescent principle ; also that coal-gas, used with 
good incandescent burners only, may cost as much 
as 10s. per 1000 cubic feet, and still be cheaper 
than acetylene consumed in good luminous burners. 
Now, however, acetylene may be burned in suitable 
meandescent burners, and the candle power per 
cubie foot be greatly increased. 

_ Chapter II. treats on the chemistry of the reac- 
tion between carbide and water, and on the various 
sizes and forms of commercial carbide. The pre- 
cautions necessary when using acetylene, with local 
regulations bearing thereon, are referred to ; also 
the points to be avoided in the construction of 
generators. 
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Chapter III. treats on the general principles of 
acetylene generation, and describes various forms 
of generators diagrammatically. In Chapter IV. we 
come to what ought to prove of particular interest 
to anyone contemplating purchasing an apparatus— 
viz., ‘‘The Selection of an Acetylene Generator.” 
Attention is here called to the chief points to be 
observed when choosing one. 

Chapter V. touches on a most important question, 
which is too often overlooked—viz., the proper 
purification of the gas—and describes the usual 
method of carrying this out. In Chapter VI. the 
chemical properties of acetylene are clearly and 
practically discussed, and stress is laid on the im- 
portant subject of the avoidance of polymerisation. 

Mains and service pipes and subsidiary apparatus 
claim the next chapter, and several very useful 
tables are given for sizes of pipes for given quanti- 
ties of gas, calculated from Morel’s formula, 


d=0.045122 \/ 7 | where d = diameter of pipe 


in inches, Q = cubic feet per hour, / = the length 

of pipe in feet, and h = the loss of pressure be- 

tween the two ends of the pipe in inches of water. 

In this chapter will also be found a formula for 

calculating the weight of the bell required to give 

a certain pressure of gas, due allowance being made 

for the reduction in weight of that part of the bell 

immersed in the water. 

The two next chapters, VIII. and IX., are taken 
up with so-called luminous burners, incandescent 
burners, acetylene blowpipes, and carburetted 
acetylene, various forms of luminous burners being 
illustrated. 

The managers of some of our railway companies 
might with advantage, we think, study Chapter X.., 
which treats of compressed and dissolved acetylene, 
as applicable to train and carriage lighting, with a 
view to dissipating the depressing gloom of their 
coaches. Sundry minor uses to which calcium car- 
bide and acetylene have been put are also referred 
to in this chapter, and are not a little interesting. 
Methods of spraying carbide dust on mildew in 
vines, for instance, is mentioned, and also the 
application of small quantities of carbide to the 
roots of vines as a means of. exterminating 
phylloxera in the French and Spanish vineyards. 
The authors also relate how in some of the vine- 
yards of Beaujolais, in France, where great havoc 
has been wrought by the pyralid, a number of 10- 
candle-power lamps were put up during July, 1901, 
at distances 150 yards apart, using generators 
containing 6 oz. of carbide, with dishes filled with 
water and petroleum, 18 in. or 20 in. in diameter, 
placed under them. The insects, attracted by 
the brilliant light, were singed, and, falling into 
the liquid below, were drowned. In 18 nights the 
total catch was 170,000, or an average of 3200 per 
lamp per night. We saw lately in one of the daily 
papers that not very long ago one of the octopus 
fishermen on the Italian coast conceived the idea 
that an acetylene flame might be an improvement 
on the usual] torchlight in the bows of his boat while 
he was fishing, so he secretly rigged up a portable 
apparatus, and went forth to try his luck. A rich 
harvest rewarded his enterprise, and for some time 
he was the most successful fisherman on the coast ; 
but his secret eventually became known, the other 
fishermen followed his example, and he soon lost 
his monopoly, to be placed again on a par with his 
comrades. 

The last chapter, devoted as it is to the value and 
analysis of carbide, will appeal more to carbide 
manufacturers than to users of acetylene. 

There is much more in this book that we might 
touch upon, but we think we have said enough to 
indicate the nature of its contents. Our readers 
will be better able to appreciate its qualities by 
perusing it. 

Berechnung der Fahrzeiten aus den Zugkriften der 
Dampflokomotiven. By BauratH Ernst SPpireatis. 
Leipzig, 1902: M. Spirgatis. 68 pages large octavo, 
[Price 3.50 marks. } 

Wuev, about twenty years ago, the Government of 

Prussia took over the private railways of the king- 

dom, the time-tables had to be revised, and the re- 

spective companies were requested to report upon 
the manner in which they had calculated the time 
periods in which the distances between the stations 
were covered, allowing for starting and stopping, 
for gradients, curves, slackening down while passing 
through stations and over bridges, &c. It was 
found that many different methods were in use. 
The system of the Frankfort-Bebra line seemed to be 





the best, and its adoption was hence enjoined by a 
rescript which the Minister of Public Works issued 
in 1880. The chief point of this system is that a 
certain speed is accepted as a fundamental speed, and 
that gradients and other impediments, increasing 
the average time, are allowed for by introducing 
certain coefficients which transform the actual. dis- 
tance to be traversed into a virtual distance. 

This regulation is still in foree on paper, but as 
its origin and its essence are hardly understood by 
the railway men who receive from time to time 
modified tables of virtual lengths from the railway 
department, the author reprints and explains the 
rescript. The Frankfort-Bebra line had applied 
the system only to express and to ordinary pas- 
senger trains, and to two kinds of engines. Goods 
trains had their speeds determined in a like manner, 
and as there are now about fifteen different types of 
locomotives in use, some of which seem to be main- 
tained from conservative motives, matters are rather 
complicated. In some cases the regulation speeds 
have rendered the trains lighter than they were, in 
others heavier. For practically, of course, the 
train-load had to be adapted to the time-table. The 
author hence wishes to improve matters. The cen- 
nection between speed, load, and tractive force is 
based upon Clark’s formula. This formula being 
not very convenient, the author compiles tables 
facilitating its use. Instead of the arbitrary incre- 
ments originally used with regard to the gradients, 
he expresses the gradients on a metric basis. As 
a fundamental speed he selects the maximum speed 
of 120 kilometres (75 miles), and he compiles his 
tables concerning tractive forces, train-loads, and 
times of travel for various average speeds for six 
different kinds of locomotives. His data are taken 
from the records of different railways, mostly in 
the eastern provinces of Prussia. 





Elementary Treatise on Electricity and Magnetism. By 
G. Carry Foster, F.R.S., Emeritus Professor of 
Physics, University College, London, and ALFRED ‘W. 
Porter, B.Sc., Assistant-Professor of Physics, Uni- 
versity College, London. Founded on Joubert’s 
Traité Elémentaire @ Electricité. Second Edition. 1903. 
London, New York, and Bombay: Longmans, Green, 
and Co. [Price%10s. 6d. net. ] 

A new edition of a good book is always welcome, 

and students of electricity will benefit by the fact 

that a second edition of what was known as Joubert, 

Foster, and Atkinson’s ‘Electricity and Magne- 

tism” has now been published. There can be little 

doubt that some ten years ago, although we had in 
this country several good text-books on electricity 
and physics, the most attractive books for students 
were by French writers, and even to-day transla- 
tions of these French works are in considerable de- 
mand. It may have been this fact which first led 

Professor Carey Foster and the late Dr. Atkinson 

to consider the idea of translating into English M. 

Joubert’s excellent ‘‘Traité Elémentaire d’Electri- 

cité,” and had they contented themselves with 

publishing a mere literal translation, they would 
still have done most useful work. But, happily, 
they did more than this; they took the French 
work as a basis, but in teaching the funda- 
mental ideas and principles of electricity they 
introduced at the start the conception of ether 
stresses, which plays so important a part in the 
work of Maxwell, and has been so helpful in 
all later developments of the science, but 
which had not hitherto been adopted as the basis 
of an author’s exposition, where the work was of 
a purely elementary character. In other respects, 
also, changes were made in the French book, and 
the result was the production of an English text- 
book comprehensive in its scope, clear in its treat- 
ment, thoroughly modern in its views, and admir- 
able in every respect. Some years have passed 
since its first appearance, and in that interval 
progress has been made in the science of electricity, 
so that in a new edition some changes have become 
necessary to bring the work up to date. Nothing 
has been neglected in this respect, for the authors 
have rewritten a considerable part of the work, in 
some cases to correct the former statements in the 
light of better knowledge, and in others simply 
from the desire to give an improved treatment of 
the subject and to make the book as clear and as 
useful as possible. Thus in its new form the 
volume deserves all the praise that could be be- 
stowed on its predecessor and something added for 
the improvements it contains, and we have no doubt 
it will be widely read as an elementary text-book 
on electricity and magnetism. Dr. Atkinson has 
died since the first edition appeared, and his place, 
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as collaborator with Professor Carey Foster in the 
production of the work, has been taken by Mr. 
Alfred Porter. Although the present volume is 
very largely due to the English authors, promi- 
nence is still given both on the title-page and on the 
outside cover to the fact that the volume is founded 
on that of M. Joubert. 

It is not necessary to describe in detail the con- 
tents of so well-known a volume, but brief notice 
may be given of some of the new features of the 
work. ‘The most prominent alteration is in the 
introductory chapters on magnetism, as the authors 
have here departed from the former, and usual, 
line of treatment, in which the idea of magnetic 
poles is developed and Coulomb’s law of the in- 
verse square is taken as the starting-point in the 
investigation of the magnetic field, and have 
adopted, instead, Gauss’s law of the inverse cube 
of the distance as the fundamental principle 
in quantitative measurement of magnetic action. 
This method has some conspicuous advantages, 
although in some respects the consideration of 
magnetic moment, without any reference to 
pole-strength and length of magnet, does not lead 
so readily, or so naturally, to some other concep- 
tions, repeatedly used in practice. For example, 
‘intensity of magnetisation” is defined as the 
ratio of the magnetic moment to the volume of the 
magnet ; whereas, with the conception of magnetic 
poles, it may be defined as the magnetic strength 
per unit cross-sectional area of the magnet, an idea 
which occurs more naturally than the other. But 
as the magnetic moment is the really important 
matter, and pole-streugth is a conception which, 
perhaps, it is not advisable to cultivate, we believe 
the author’s new line of treatment is an improve- 
ment, and more in accordance with modern ideas. 
In the discussion of electro-magnetic induction, a 
new section has been introduced giving a clear 
mathematical analysis of the propagation of electric 
waves along a concentric cable. The part played 
by ‘‘capacity” in such cases as this is always 
at the outset a source of difficulty to the 
student; and readers who know a little of 
the higher mathematics—which every student of 
theory should know—will appreciate the clear ex- 
position given by the authors. In the sections 
dealing with electro-chemistry, the modern idea of 
ionisation, and its bearing on electrolysis, are briefly 
sketched. The authors, however, are not prepared 
to adopt the dissociation theory as final, so that 
although they give full mention of the work of 
Arrhenius, Ostwald, and others, and of the ideas 
developed by these investigators, they are careful 
to point out that this theory is, at the best, on its 
trial, and they have not dismissed from these pages 
the earlier theories of electrolytic conduction, such 
as the hypothesis of Grotthus. In a book of this 
character, we believe the authors are wise in this 
policy, asit is more likely to stimulate the mind of 
the reader to know that the subject is still awaiting 
final solution, and that progress is even now being 
made. And apart from this, of course, in spite of 
the enthusiasm of the advocates of the dissociation 
theory, who would treat the old Grotthus theory as 
completely exploded, there is still reason to exercise 
caution in accepting it as a complete solution of all 
difficulties. 

The only other part of this volume which we 
need notice here is the final chapter, in which 
recent developments in molecular physics are de- 
scribed. Here we have a brief but very interesting 
account of some of the more important researches 
on cathode rays, Rontgen rays, and Becquerel rays, 
which have been published within the past few 
years, and which have opened up so interesting a 
tield of research. The only fault we have to find 
with the chapter is that it is all too short ; and we 
should have liked to find something more than a 
mere mention of radium. But we recognise the 
space limitations, and, where so much has been 
given, it would be ungrateful to make a fuss over 
this omission. In one respect, however, both 
here and in earlier chapers, we think an improve- 
ment might be made if room could be found for 
references to original papers. We are aware that 
the beginner may not want to refer to original 
papers, but he should be encouraged to do so ; and 
there are many others besides beginners who will 
use this book, and to them such references would 
make the book even more valuable. Having made 
this suggestion, we have only to extend our con- 
gratulations to the authors on having produced so 
excellent a text-book, and to the publishers for the 


takes the trouble to make himself thoroughly 
familiar with the contents of this volume will be in 
a position to attack the more advanced problems of 
electricity and magnetism with perfect confidence. 
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Spon’s ENGINEERS’ Prick-Boox.—We have received 
from Messrs. E. and F. N, Spon, Limited, 125, Strand, 
London, a copy of their new work on ‘‘ Engineers’ Price- 
Book,” a strongly-bound, well-arranged work, with index 
letters on the front edge to facilitate ready reference, 
issued at 12s. 6d. The editor is Mr. Thomas G. Marlow, 
and although time and frequent reference are necessary 
to test the accuracy of the price-list, a cursory glance 
suggests a satisfactory measure of completeness. There 
are 498 foolscap pages in this section. e work purports 
to contain alongside each item in the price-book section the 
names of the best makers; and these, again, are set out 
alphabetically in a directory as a separate section at the 
end of the price-book. This is a case where a sin of 
omission is more serious than one of commission, and a 
glance over the pages serves to show that the title is not 
justified, apart altogether from its doubtful grammar— 
‘‘A comprehensive and concise directory with over 
6400 names of the best makers arranged in alphabetical 
order, besides their names placed opposite their speciali- 
ties.” What can be said of a list of the best makers of 
locomotives which does not include the following :-— 
Beyer Peacock, Dubs, Kitson, Neilson, or Sharp, Stewart. 
Nor is this an isolated case. Under ‘‘ Dynamos” we 
have no mention of such widely-known firms as _ the 
British Westinghouse Company ; Crompton ; Dick, Kerr, 
and Co.; Electric Construction Company of Wolver- 
hampton; Parker; Siemens; or Thomson - Houston. 
| Then, amongst the best makers of gas-engines, the follow- 
| ing are omitted :—J. E. H. Andrew and Co., Stockport ; 
| Crossley Brothers, Manchester; Fielding and Platt, 
| Gloucester ; Kérting Brothers, Victoria-street, S.W. ; 
National Gas-Engine Company, Ashton-under-Lyne; 
Premier Gas- Engine Company, Limited; Tangyes 
Limited, Birmingham, 
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BORSIG’S WORKS. 


THERE was much surprise and disappointment, 
early last year, when the announcement was made 
that certain Indian railways, which were more or 
less under Government financial support, had placed 
orders for a large number of locomotives with 
German manufacturers: surprise amongst broad- 
minded citizens that the Germans had reached the 
stage when they could compete with British firms, 
and disappointment by Imperialists that the work 
could not be retained within the Empire. But if 
free trade is to be maintained as the best fiscal 
system for Britain, and if purely commercial reasons 
are to be operative in the placing of orders, then cost, 
efliciency of work, and compliance with all the terms 
of the specification must be the determining factors 
rather than nationality, which, after all, is a matter 
of sentiment, more or less commendable, rather than 
of sound business. It is true that in some cases the 
requirements and guarantees have not been fulfilled 
in the German locomotives ; and, following upon this 
failure, the oft-repeated mistake has again been made 


of arguing from the particular to the general. All of | ; 


the German firms have not fallen short in the reali- 
sation of the conditions imposed: the firm of A. 
Borsig has now completed delivery of all the engines 
ordered from them—thirty-two in number ; and it 
may serve as an object-lesson, at a time when the 
progress of foreign countries in engineering work 
is not sufficiently studied, to consider at length the 
resources and equipment of the comparatively new 
works of this firm, where these Indian locomotives 
have been completed to the entire satisfaction, we 
are assured, of the Government inspecting officers. 

In the first place, the firm of A. Borsig has a 
long experience, and the two present partners— 
Messrs. Ernest and Conrad Borsig—are young active 
men, of whom it may be truthfully said that they 
are as progressive as they are attentive in business. 
Like many British engineering firms, this German 
concern had its origin in a small wheelwright’s) 
shop and foundry within Berlin, the founder 
being August Borsig, grandfather of the present 
owners. These works date from 1837, but it 
was not until a year later that a small steam- 
engine displaced the two horses as ‘‘ motive 
power.” The works were thus commenced co-tem- 
poraneously with the railway era in Germany, the 
first locomotives for which were supplied by Stephen- 
son for the Berlin-Potsdam line, opened in 1837, 
and for the Berlin-Anhalt railway, opened in 1841 ; 
but in 1842, when the Berlin-Stettin line was 
opened, competitive orders were placed with 
Messrs. Sharp, Roberts, and Co., Manchester ; 
Messrs. Norris, of Philadelphia; and Messrs. 
Borsig, in Berlin. Each firm built two engines. 
Messrs. Borsig’s success marked the beginning of 
German locomotive - building; within five years 
ninety engines had been constructed, and the number 
of employés had increased to 1100. It was not, how- 
ever, until 1853 that the firm began exporting loco- 
motives, and in that year eighty-four were also built 
for the Prussian railways. By 1854—seventeen years 
after commencing locomotive -building—the five- 
hundredth engine was turned out. The firm had 
then the misfortune to lose its founder by sudden 
death at the age of fifty years. He had, however, laid 
a splendid foundation for ultimate success. Tothe 
original works in Berlin he had, in 1847, added works 
in Moabit, a suburb of Berlin, with a puddling fur- 
nace, a forge with steam-hammer, and rolling-mills. 
Works in Kirchsstrasse, Berlin, were commenced 
in 1850, being designed for the manufacture of 
stationary and pumping-engines. The making of 
these had been commenced some years before, and 
they continue prominent items in the firm’s pro- 
ductions. Three coal-mines in Upper Silesia were 
purchased in 1854, and formed the nucleus of the 
now extensive iron and steel works there. 

Albert Borsig, son of the founder, succeeded 
at the age of 25 years, and under his active manage- 
ment the firm continued to prosper, pumping- 
machinery being added in 1850 as one of the special 
productions of the Berlin works. In the early 
sixties, too, business was developed in Upper 
Silesia, the presence of iron ore in the vicinity 
encouraging the erection of two blast-furnaces in 
1863 ; later, the rolling-mills were removed thither 
from the Moabit works, and Siemens-Martin steel 
works were constructed. The Moabit works were 
then confined to the production of locomotives. Un- 
fortunately, in 1878, Albert Borsig died, at the early 
age of 49 years, and some idea can be formed as to 





the extent and variety of the work done under his 
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direction by reference to the table above. The 
number of workmen had increased during his 
regime from 1850 to 3480. His loss was the 
greater, as his sons were young, so that they 
could not undertake the management of the con- 
cern. The business had thus to be continued by 
trustees, and the lack of personal enthusiasm 
in management, especially at a time when there 
was great commercial depression throughout Ger- 
many, resulted in a check to progress, especially 
in locomotive work. Indeed, it was at one time 
almost decided to discontinue locomotive-building ; 
but in 1894, when the three sons, Arnold, Ernest, 
and Conrad, took over the business, there was a 
return to vigorous management and a renewal of 
progress. The eldest son, Mr. Arnold Borsig, 
took charge of the steel works and the mines, re- 
siding in Borsigwerk, where a small town had 
been built around the establishment, bearing the 
name of the family. But an explosion in one 
of the mines tragically terminated his career 
in April, 1897. His two brothers, Mr. Ernest 
and Mr. Conrad Borsig, have continued to de- 
velop the business, the former taking the technical 
management and the latter the commercial control, 
and the table of production in each year since 1895, 
given above, proves their success. The output 
under almost every head has been doubled. Sub- 
stantial improvements, too, have been made in the 
producing capacity. 

In 1898 entirely new works were created at Tegel, 
6 or 7 miles from Berlin, the old works at various 
parts of the city being discontinued ; a complete 
change was at the same time effected at the coal, 
iron, and steel works in Borsigwerk, Upper Silesia. 
In 1898 seventy-six coke ovens were built, work- 
shops were laid down, with extensive hydraulic plant 
for plate-flanging and boiler-flue making ; in 1900 
a large machine-shop for marine shafting was built ; 
and in 1902 a new steel foundry, with four Siemens- 
Martin furnaces of 24 tons capacity was commenced, 
with the best of accessories, including an electric 
charging plant. The coal-mines at the same 
time were refitted with new hauling gear, &c. 
Between 1898 and 1902 new colonies of workers’ 
houses had been constructed, both at Tegel and 
Borsigwerk, with a generous desire to better the 
condition of the people. To complete our brief 
historical narrative, it may be here stated that, 
as shown in our table, the yearly output of coal 
is considerably over 500,000 tons from one mine and 
280,000 tons from the other ; of pig iron, over 50,000 
tons, notwithstanding the poor quality of the ore ; 
of steel plates, 22,000 tons; of bar iron, 9,000 
tons ; of forgings, 2500 tons; of railway tyres, 
2500 tons ; and of steel ingots and castings, 43,000 
tons. 

BorsiGweERK. 

In dealing with the works in detail, we begin, 
naturally, with Borsigwerk, where the raw materials 
taken from adjacent mines are converted into the 
forgings, castings, plates, bars, &c., required at the 
Tegel works for manufacturing boilers, locomotives, 
stationary engines operated by steam and gas, 
pumps, hydraulic presses, refrigerating appliances, 
&ec. Borsigwerk is in Upper Silesia, a few miles 
from the Russian frontier, and an hour’s railway 
journey from the Austrian boundary. It is under 
the charge of General Director Adolf Marklin, with 





the following departmental assistants :—Messrs. 
Rottmann and Pohle, Bergwerksdirektor Jokisch, 
Hiitteninspektor Kahlhéfer, Oberingenieur Kiiborn, 
and Oberingenieur Kuntze. 

Although the mines were first sunk in the ’fifties, 
it was not until 1898, when the late Mr. Arnold 
Borsig took over the works there, that a great deve- 
lopment was made, the population increasing to 
12,000, as compared with 800 in 1854, while the 
number of workmen is now 6000 as compared with 
about 200. 

On page 480 we give a general plan of the works, 
which cover a surface area of 72 acres. The ar- 
rangement, as will be seen from the general plan, 
has been laid out with special regard to facility in 
handling, and it may be at once said that there is a 
great liberality of space, with railways throughout, 
for dealing with the coal, ore, &c. Thereare three 
standard gauge and seven narrow-gauge locomotives 
working the heavier loads on the eleven miles of 
track in the establishment. There are coal shafts 
at the north-east and south-east corners of the 
works, and adjacent to them are extensive coal- 
cleaning plants; while close by are the coke ovens 
and the ammonia and benzol recovery plant. Next 
in order come the blast-furnaces, new steel works 
and the old steel works, and adjacent to them the 
foundry, the rolling-mills, and hammer-shops, and 
still further westward large machine - shops for 
finishing the castings, forgings, &c.,  egpasesten to 
their being forwarded by rail to Tegel. 

There are two coal mines, the most important 
being the Hedwigwunschgrube, the output’ from 
which is now over 500,000 tons per annum ; the 
principal shafts are those situated within the 
works. The iron ore has to be brought a distance of 
about ten miles by direct narrow-gauge railway. 
There are four blast-furnaces, the largest with a 
capacity of 11,000 cubic feet ; but, owing to the low- 
grade ore available, the output is —_ from 80 to 
90 tons per shift. There are 76 coke ovens on 
the Otto system, and these produce about 63,000 
tons of coke per annum. The new four Siemens- 
Martin furnaces are each of 24 tons capacity, and 
in view of the quality of the pig iron supplied, they 
are worked on the basic process; while the old 
furnaces, which are still extant, have an acid lining, 
to produce steel to suit the requirements of the 
customers who specify this process, and for produc- 
ing steel for castings. There are three large rolling- 
mills for plates, a fourth for bars, anda fifth for 
small work; all are in line, and are driven by a 
series of five steam - engines, ranging from 300 to 
1830 horse-power. There are the usual shears and 
circular saws, many of them worked by electric 
power. There is a tyre-rolling mill. In the press- 
shop, which is also a new department, there are 
seven hydraulic presses for flanging boiler-plates, 
corrugated flues, and gun - carriage materials. 
The hydraulic pumps work up to a pressure of 
1600 Ib. per square inch. There is also an extensive 
forge, with a 2000-ton press, 16 steam-hammers 
ranging up to 15 tons, and cranes with lifting capa- 
cities up to 45 tons. In the ee there is a 
collection of heavy tools for dealing with forgings, 
including lathes up to 78 ft. in length, and two special 
tools for turning crank-pins. At the electric power 
station there are five boilers, two vertical steam- 
engines driving dynamos, and one horizontal engine, 
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the total horse-power being 2650. The hydraulic 
power station has four boilers and eight pumping- 
engines, of a collective capacity of 59,000 gallons 
per hour. Works, and will be illustrated later as repre- 

From the establishment at Borsigwerk steel of | senting the characteristic stationary engine design 
all kinds and forms is supplied to many of the large of the firm ; but it may here be said that the engine 
engineering works in Germany, as well as to Borsig’s has two cylinders 23 in. in diameter by 47} in. 
own engineering works at Tegel. The medium of | stroke, working at 50 revolutions per minute with 
transit, where time is not an element, is the very | a paying load of three tons, the depth of the shaft 
extensive system of canals and rivers, the time | being 290 yards. The cylinders are fitted with 
taken from Borsigwerk to Tegel, for instance, | double-beat valves, driven by cams from a lay 
being about a fortnight ; and in this case the plates, | shaft—-a gear adopted as it can easily be arranged 
forgings, and castings are discharged from the canal '-for reversing and for varying the cut-off within 


[tion at*these mines is the new winding-engine 
lat the August shaft (see f!, Fig. 1). This engine 
has been designed and constructed at the Tegel 


‘iron, of U-section, and of a capacity of 0.55 
‘ton. There are four separating plants in use, situ- 
ated between the two shafts (Fig. 1). The installa- 
tions are connected with the headgear of the shaft 
by bridges constructed on the lattice-girder prin- 
ciple, the wagons being drawn along these by chains 
having projections which come in contact with the 
axles. The hoppers have a rotary motion to facili- 
tate gradual discharge on to the screens, which are 
in most cases horizontal and built up of bars, and 
are given their reciprocating motion by cranks 
operated from below. The screens deliver on to 
worm conveyors and cup elevators. The coal- 
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. Boiler-house. 


barges at the wharf on the Havel, practically along- 
side the Tegel works ; but, as a rule, only coal, pig 
iron, &c., are thus forwarled, on account of the 
time lost in water carriage. 


THe Coat-MINEs. 

Turning now to the interesting features of the 
several departments of the works, it may be noted 
that in the newer of the two coal-mines (Hed- 
wigwunschgrube), the average depth of the seam 
is 7414 ft., the greatest depth at any one point 
being 900 ft. On some days 3200 tons of coal 
are taken to the surface, the amount of coal 
raised per worker underground being 1.2 tons 
per day. A noticeable feature in the installa- 
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certain limits, while it is at the same time simple in 
its details and easily handled. The winding-drum 
has a clear width of 47} in., and is 15 ft. in 
diameter. The brake discs are on the outer side of 
the drums, and have powerful blocks, while in ad- 
dition there is a hand-brake actuated by a wheel 
and screw. A throttle-valve is arranged in the 
main steam-pipe, with a lever, which can be at once 
closed by the driver in case of emergency, while 
the safety gear operates the same brake in the 
event of the speed exceeding the standard maxi- 
mum. The speed of winding is 30 ft. per second. 
Coal is raised from the mine through two double 
shafts, while two more are utilised for pumping 
and for ventilation. The coal-wagons used are of 
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cleaning and separating machinery is attended, for 
the most part, by women; but in the mines only 
masculine labour is utilised. One peculiarity of 
the Polish miner is that before entering the mine 
in the morning he attends mass, and for this 
purpose the company have erected at the pit- 
head a little chapel. The system of baths pro- 
vided merits passing reference, as it is very 
complete, there being 42 shower baths, so that 
the men do not require to wait long. The system 
of storing the men’s clothes differs also from that 
adopted in this country. The building for the 
purpose is of considerable height, and hooks, upon 
which the clothes are suspended, can be pulled tp 





to the ceiling by means of separate block ard 
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tackle, and as each worker has the key which con- 
trols the gear, his garments are beyond reach of 
other workers. In wet weather the room is heated, 
so that the clothes are dried while the men are in 
the mine. 


CokE OveNS AND AMMONIA-RECOVERY PLANT. 


The new coking plant of 76 ovens is arranged on 
the Otto system,* with regenerative furnaces, and 
is capable of turning out about 200 tons of large, 
and 9 tons of nut, fuel in the 24 hours, the 
efficiency being about 66 per cent. in the former 
case, and 3 per cent. in the latter. Over 300 tons 
of coal are used in the 24 hours, or about four tons 
per oven. With the Otto system, the time re- 
quired for coking is from 36 to 38 hours, and to 
give the desired output the ovens have been made 
of a capacity of 6.35 tons, the length being 33 ft., 
the width 1 ft. 8in., and the height 6 ft. The 
coal used is, of course, that taken from the Hedwig- 
wunsch pit. It is first broken by mechanical means 
into cubes of about one-third of an inch in size, in 
which state it is passed to a consolidating machine, 
manufactured by Messrs. Brinck and Hiibner, of 
Mannheim, and illustrated by Figs. 2 to 4, page 481. 
It has a trough corresponding to the size of the 
oven; and over this there runs on rails the electri- 
cally-operated stamp. The system of traverse is 
shown in Figs. 2 and 4. The stamp itself is 
operated by means of a cam mounted on the spindle 
of the motor, and engaging with the stamping-rod 
pretty much in the same way as some of the 
quartz stamps used in mining operations. This is 
clearly illustrated by Fig. 3. The spring takes 
up any shock. As the stamping and traversing 
actions are simultaneous, the whole of the coal, 
fed from above, is consolidated to a uniform state 
suitable for a coke oven. 

In connection with the coke ovens, there has 
been installed an ammonia-recovery plant, the re- 
sidual products from the coking of 300 tons of coal 
being ten tons of raw tar, equal to about 3.3 per 
cent. of the coal ; 3.2 tons of sulphate of ammonia, 
equal to 1.05 per cent.; and 2.4 tons of raw benzol, 
equal to 0.8 per cent. The resultant gas was 
formerly used for generating steam in several of the 
boilers, but it now drives a 500 horse-power Oechel- 
hiiuser gas blast-furnace blowing-engine, and it is 
in contemplation to put down a similar design of 
engine to develop 1500 horse-power, from the same 
supply. Messrs. Borsig manufacture this type of 
gas-engine up to 2000 horse-power at their works 
at Tegel, and it will fall to be described in our 
article on the stationary engines made there. 

The iron ore is obtained for the most part from 
Tarnowitz mines, about three miles from the works, 
where there is a thirty years’ supply still available. 
The company, however, use also ore from Hungary 
and Spain, and a small quantity from Sweden. 


Biast-FURNACES. 

There are three blast-furnaces at Borsigwerk, two 
of which are always in use. One of the furnaces 
has a capacity of 11,000 cubic feet, and the two 
others of 7500 cubic feet each, the height being 
20 metres (65 ft. 7 in.). There is little that is note- 
worthy in connection with the furnaces themselves. 
The air blast is heated to about 1110 deg. Fahr. by 
four of Cowper’s stoves. Inthe next column we 
give analyses of the ores smelted, and also of the 
pig iron resulting from these ores. 

An interesting feature in connection with the 
blast furnace work is the fact that the iron is 
run into cast-iron pig beds, and that for foundry 
work the bars are of triangular section, while for 
steel and puddle work the section corresponds to 
that in this country, but of greater width. With 
cast-iron moulds there is no need to re-form the 
bed, as with sand, after each running; and it is 
contended by the chemist at Borsigwerk, that the 
chilling effect of the cast iron has an advantageous 
influence upon the pig metal. 


THe New Steez Works. 

The steel works include eight Siemens-Martin 
furnaces, four of which have quite recently been 
completed, and are illustrated on our two-page 
plate. It should be noted that the plan is only one- 
third the scale of the transverse section, and that 
it has been cut in two longitudinally, and the two 
halves placed end to end, for convenience in repro- 
duction. Consistent with the general practice in 


Germany, the new furnaces are run on the basic 
process ; the other four have an acid lining, princi- 


Analysis of Ores Smelted. 


Silesian brown iron ore with 36 per cent. Fe. ; 3.5 per cent. Mn.’ 
0.12 per cent. P. ; 22 per cent. Si02.;0Cu. — 

Hungarian “ rostspath ” (Spatheisenstein) with 50 per cent. Fe. ; 
2.5 per cent. Mn. ; 0.02 per cent. P. ; 12 per cent. Si Oz ; 0.05 Cu. 

Thuringian “‘rostspath” (Spatheisenstein) with 45 per cent. 
Fe. ; 6 per cent. Mn. ; 0.01 per cent. P. ; 24 per cent. Si O2 ; 0.10 
per cent. Cu. 

Gellivara ore with 68 per cent. Fe. ; 0.02 per cent. P.; 1.5 per 
cent. Si Og. 

a ore with 65 per cent. Fe. ; 0.05 per cent. P. ; 3.5 per 
cent. Si 

Bilbao “ rostspath” with 55 per cent. Fe. ; 0.015 per cent. P. ; 
12 per cent. Si Oo, 

Poti manganese ore (Russia) with 49 to 51 per cent. Mn. ; 0.16 











percent. P, 
Analysis of Pig Iron 
| l | 
Pigtor: | ©. | Mn. Si. | P. | 8. | Cu 
ae. | ee. p.c. | p.c. | p.c. | p.c. 
Puddling -./8.2t03,5/2.0t0 2.50.8 to 1.2 | 0.03 | 0.05 | 0.04 
Steel works (Sie-| | | 
mens-Martin) |3.8 ,, 4.0/3.5, 4.01.0 ,, 1.75 0.25 | 0.03 | 0.03 
Special pig-iron) | | | | 
for making cast | 
steel .. -- (3.8 ,, 4.0/2.5 ,, 3.50.8 ,, 1.20, 0.05 | 0.02 | 0.01 
For acid Sie- | | | 
mens - Martin 
steel .. .. (3.6 ,, 3.8/3.5 ,, 4.01.20,, 1.50 0.025) 0.03 | 0.04 
Spiegeleisen ..|4.6,, 5.0) 13,,15 0.2 ,, 0.4 | 0.08 | 0.01 | 0.12 
ematite pig 
iron .. ../3.8,, 4.0) 0.80 (1.75,, 2.50 0.07 | 0.03 | 0.15 
Foundry pig ..3.8,, 4.0) 0.90 |2+50,, 8.50 0.04 | 0.04 | 0.01 





pally to produce steel by this process where such is 
specified, and for steel castings. The basic process 
gives more economical results ; and although the 
explanation may be known to those who have studied 
the question, it may be useful to point out that the 
open-hearth furnace for the basic process, being 
lined at the bottom with magnesia instead of silica, 
permits of the use of phosphoric ore or pig iron, 
and of scrap of any quality : the greater cost of the 
magnesia bottom lining, as compared with that of 
silica, is largely compensated for by its longer en- 
durance. One thousand charges can be made with 
the basic furnace before the lining requires renewal, 
whereas with the acid furnace the limit is about 
350 charges. The slag (20 per cent. of the charge) 
contains a high percentage of phosphorus, which 
commands a market for agricultural manure. The 
Dinas bricks utilised for the lining of furnaces are 
composed as follows :-— 

Si Og, 96.78 per cent.; Fe. O3, 1.00 per cent.; Alo Os, 

1.26 per cent.; Ca O, 1.04 per cent.; Mg O, traces. 

These stand exceptionally well, owing to their 
high percentage of silica. 

An outstanding feature of the general arrange- 
ment of the foundry is the liberal space allowed. 
The coal, it will be seen, is brought in on a high 
level, close to the gas-producers, which are of the 
dry-bottom type, and have a capacity of 10 cubic 
metres (353 cubic feet). Between each pair of gas- 
producers there is a large dust-collector, so that the 
gas, as it passes from the producer to the regenera- 
tive chambers of the steel furnaces, deposits by 
gravity any dust particles. This is simply a large 
tank, as shown on the plan, Fig. 6. The tank is 
4 metres in diameter (13 ft. 1.48 in.) and 4.8 metres 
(15 ft. 9in.) high. The amount of dust deposited at 
the bottom of these collectors in a year equals about 
five feet in depth. The system of regulators is clearly 
shown in the cross-section. The furnaces, which are 
stayed with the usual H joists, have each a capacity 
of 25 tons, and they are charged by a Lauchhammer 
electric machine. The average analysis of the 
charge of this basic open-hearth furnace is as 
follows :— 

0.11 to 0.13 C ; 0.40 to 0.50 Mn; 0.01 to 0.02 P; 
0.025 8; 0.06 Cu; 0 Si. 

While the analysis of the resulting steel is as 
follows :— 

0.20 to 0.45 C; 0.80 to 1.20 Mn; 0.025 P; 0.03 S; 
0.07 Cu; 0.25 Si. 

The ferro-manganese is put into’ the furnace 
along with the charge, and not into the ladle when 
the steel is teamed, as is sometimes the practice in 
England. There is for the steel furnace-house an 
electrically-driven crane of 10 tons lifting power. 

The ingot-casting house, shown in the half-plan, 
Fig. 7, is a very well-arranged building, with a roof 
span of 23,500 millimetres (about 77 ft.). There are 
two ingot-casting pits, one of them called a deep- 
level pit, for heavy ingots. The heaviest ingot yet 
cast was one of 40 tons, requiring the contents of 
two furnaces, and intended for a crank-shaft. In 
the case of ingots up to 8 tons the moulds are 
filled from a brick channel in the bottom ; this 
embraces ingots for plates as well as tyres. The 
ingot moulds are formed in one piece, except 


section being secured together by wedges. At 
Borsigwerk the practice is to line the header with 
brick, and, where large ingots are to be cast, to 
thoroughly heat it by coke fire before the teaming 
of the metal. In this way it is possible to shorten 
the header, and so reduce the quantity of metal to 
be cut off. The largest ladle in use is of 25 tons 
capacity ; its carriage is traversed by a steam-engine, 
while the ladle itself is operated by hydraulic power, 
being mounted on trunnions formed of girders, 
which rotate on an hydraulic ram, mounted on the 
carriage. Thus the carrying girders, with the ladle, 
rotate or are raised and lowered bodily on the tia- 
versing carriage. The carriage has its own boiler, 
engine, and hydraulic pumps. It will be noted 
from the cross-section that the slag cars run on 
separate rails between the ingot-casting pit and the 
furnace—not in the pit itself. 

The trucks for carrying the ingots are formed of 
channel-iron framing, with rails on top, which cer- 
tainly makes a very convenient platform. For 
manipulating the ingots cast there is one overhead 
electric crane of 40 tons capacity, while there are 
four hydraulic jib-cranes, each of these, as shown 
on the plan, Fig. 7, commanding two furnaces. 
These cranes range up to 9 tons lifting power, and 
have a radius of 23 ft. These cranes work at a 
pressure of 30 atmospheres, the pumps being of the 
direct-acting type, placed at the end of the furnace- 
house, as shown on the plan, Fig.6. There are two 
accumulators, with the usual regulators ; the exhaust 
water from the cranes passes through a filter and 
is used again in the pumps. Here also there are 
fans for supplying air to the producers at a pressure 
of 25 millimetres (about 1 in.) on the water gauge. 


(Zo be continued.) 








ON THREE-PHASE SWITCH GEAR. 
By A. C. EsBoratt. 
(Continued from page 444.) 


Ir is beyond the scope of the present article to 
deal in detail with the actual construction of high- 
pressure oil-switches and their auxiliary attach- 
ments, but a few general remarks on the subject 
may be of interest. The principal points that must 
be attended to in the design of the former are :—(1) 
Effective insulation against pressures much in excess 
of the normal working pressure ; (2) large forces 
acting on the switch mechanism at the time of open- 
ing; (3) a sufficient number of breaks per pole ; and 
(4), good and suitable oil. With attention to these 
matters and to the general details of the design, it 
is really wonderful what good results these high- 
pressure oil-switches give; a properly-designed 
switch will break three times its full-load current 
at double its normal pressure without the slightest 
trouble. And, with good oil, there is no danger of 
firing, even when the switch is being continually 
opened, although, on account of carbonization, it is, 
of course, usual and necessary to change the oil 
from time to time. Certain grades of the ‘‘Transil” 
oil of the Vacuum Oil Company give excellent 
results for this class of work. 

Fig. 8, page 484, is an illustration of an oil-switch 
(without its overload attachments) as made by 
Messrs. Brown, Boveri, and Co. for pressures up to 
12,000 volts ; switches of similar type are actually in 
use on 26,000-volt circuits. This firm has adopted 
a separate compartment for each phase for the case 
of these very-high-pressure switches, the com- 
partments being of sheet iron lined with teak. It 
will be noted with this particular switch that there 
are but four breaks per phase (for higher pressures 
more are used), and that there is a very simple 
arrangement in each compartment for forcing oil 
between the contacts as the switch opens (for the 
purpose of more quickly ‘‘ drowning ” the arc) con- 
sisting of a wooden plate attached to the lower 
part of the switch, the action of which is obvious. 
Sheet-iron or cast-iron boxes, lined with teak, give 
excellent results for such switch casings ; if the box 
is in one piece (asin Figs. 1 and 4, pages 409 and 443 
ante), teak division-pieces should be used between 
the different poles of the switch. Earthenware con- 
taining vessels, as used on the cellular boards, are 
unnecessary, and in any case objectionable, and the 
same remarks apply to the short-circuiting plug or 
switch used behind the switches on the cellular 
boards (see Fig. 3) ; the contacts of the oil-switch 
should be capable of carrying the whole current 
continuously without overheating, which is invari- 
ably easy to arrange for on account of the cooling 








* See page 470 ante. 





those for the boiler plates, which are built up, each 





effect of the oil. In this connection it may be noted 
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that conical plug contacts, as shown in Fig. 8, have 
been found to give the best results. 

In actual work, the casings of all such switches 
should be effectually earthed, as well as those of 
the current transformers, relays, &c.; as already 
indicated, the windings of the latter (in connection 
with the secondary windings of the current trans- 
formers) should also be earthed. 

The overload relays for high-pressure oil-switches 
are, as a rule, simply alternating-current solenoids, 
the plungers of which are sucked up into the ver- 
tical coils through distances corresponding to the 
currents for which the switch is set. The travel 
of the plungers is fixed by means of set-screws at 
the bottom of each, there being, in a well-designed 
relay, a definite relation between the value of cur- 
rent in the coils and the length of travel of the 
plunger. Directly the current exceeds the value for 
which the set-screw is adjusted (corresponding to 
a definite position of the plungers in the coils), the 
plungers are sucked up with a rush to the top of 
the coils, with sufficient force to trip the driving 
mechanism of the switch. The actual driving force 
on the switch, serving to open it quickly after it 
has been tripped, is given by the weight of the 
parts and by springs, the latter, however, not 
always being necessary. 

Fig. 9 is a curve (experimentally obtained) 
showing the relation between the position of the 
plunger and the value of load current at which 
the circuit opens, for the case of the automatic 
switches indicated on the generator panels in 
Fig. 1. The regularity of this curve is noteworthy ; 
in order to get this very desirable result (some- 
times rather lost sight of), very careful designing 
of the solenoid and its plungers is necessary, 
together with a certain amount of adjustment in 
the testing-room. 

As already indicated, the automatic switches 
shown in Figs. 1 and 4 are simply overload 
switches—that is, directly the current rises to the 
value for which the relays are set, the switches 
instantaneously open. For reasons given further 
on, time attachments to the relays are very desir- 
able ; in fact, they may almost be said to be neces- 
sary, in the light of modern views. Unfortunately, 
however, until the merits of the automatic oil 
circuit-breaker compared with the fuse become more 
generally known and appreciated, such attachments 
(although well worth what they cost) are not likely 
to be called for generally in this country. 

A time-limit adjustment for the type of over- 
load relay just described could be arranged for 
either by means of a clockwork mechanism, electri- 
cally controlled, or by thermal means, or by means 
of a special dashpot and electro-magnet. The latter 
is, indeed, one of the simplest forms of time-limit 
device, and consists of an electro-magnet worked 
from the current transformer, whose armature, 
whenattracted up, releases a pivoted lever controlled 
by a spring in tension, or weight situated at one of 
itsends. The other end of this lever is connected to 
the (graphite) piston of a small dashpot, which com- 
pletes the circuit of the overload relay and trans- 
former when the piston has moved right up into 
the dashpot. The force with which this piston is 
operated, and hence the time taken for the piston 
to move right up, and for the relay circuit to be 
made, depends upon the previous adjustment of 
the spring, or position of the weight at the other 
end of the lever, as the case may be. The whole 
apparatus is, of course, very small, and is contained 
in a cast-iron case. 

The overload relay used by Messrs. Brown, 
Boveri, and Co. for their automatic oil-switches is 
different in principle from the solenoid arrange- 
ment described above, and at the same time it em- 
bodies the time-limit principle; it is shown in 
Fig. 10, page 484. the attachment in question 
has, as a distinguishing feature, a species of repul- 
sion motor as the relay, which is operated from a 
current transformer in the main circuit, as before ; 
this little motor either directly or indirectly trips 
the main oil-switch at a certain overload, after a 
predetermined interval of time. 

Referring to Fig. 10, the two electro-magnets 
shown are supplied from current transformers in- 
serted in two legs of the three-phase circuit ; 
pivoted aluminium discs rotate in the magnetic 
fields produced by these two electro-magnets. At 
® certain current strength (which can be adjusted 
at will) the discs begin to turn, and lift weights, 
which (in one pattern), after moving through a 
certain distance, complete the circuit of a direct- 
eurrent electro-magnet mounted on the switch, 





which then attracts its armature, and thus trips the 
switch indirectly from the relay. 

The time of opening can be varied by altering 
the height of the weight, and the current at which 
the discs start moving can be adjusted by altering 
the weight itself. For instance, if it is necessary 
for the apparatus to operate, say, 15 seconds after 
the appearance of the current for which it was ad- 
justed, the cords are made a certain length; for 
quicker operation, say, 10 seconds, the cords are 
shortened. Fig. 11 is of interest in this connec- 
tion ; it shows the relation between the time re- 
quired to open the circuit and the current strength 
(expressed as a percentage overload) for a certain 
fixed adjustment of weight and cord. On a dead 
short-circuit the switch can be adjusted to remain 
on for four seconds before it is tripped up. 

Two independent exciting electro-magnets are 
provided, working on the independent aluminium 
discs, and two current transformers, in order that an 
overload on any one phase may fetch the switch out, 
as before. The direct-current electro-magnet used 
with this pattern is usually worked from the excit- 
ing circuit through a resistance, or by means of a 
few accumulators ; it requires about 50 watts. 

In another pattern, often used when the reverse 
current attachment referred to below is not re- 
quired in addition to the overload attachment, the 
relay acts directly on the switch mechanism ; that 
is to say, the weights referred to above are disen- 
gaged after they have reached a certain height, and 
drop down, releasing a detent lever, and thus 
open the switch. 

This combined overload and time-limit attachment 
can be easily modified to operate asa reverse-current 
time-limit attachment to the oil-switch, by wind- 
ing the alternating-current exciting system with 
three windings—namely, two thin wire windings, 
worked as shunts from two phases with the help of 
a couple of pressure transformers, and one thick 
wire winding, operated from a current tranformer 
placed in one leg. Under these circumstances, as 
long as the current is in a forward direction, the 
dises are held in check by means of a catch which 
prevents the spindle from turning, and hence the 
weight from being wound up. But as soon as 
there is a reverse current, equal to, say, one-third 
of the normal forward current, the discs move in the 
opposite direction, and as the catch does not act in 
this direction, the spindle revolves, winds up the 
weight, and hence closes the circuit of the tripping 
magnet within a certain predetermined time, thus 
opening the oil-switch, as before. It is clear that 
the reverse-current time attachment can be used in 
conjunction with the overload time attachment on 
the same oil-switch should such complete pro- 
tection be desirable ; this might well be the case 
in connection with the operation of very large 
rotary converters. Such a double arrangement 
would require three current transformers, and two 
pressure transformers; but as these could also be used 
for the ammeters and for synchronising respec- 
tively, it would not mean in reality much com- 
plication. Other forms of reverse-current relay 
are on the market, but most of them depend 
upon the same principle for their operation. 

The whole idea of providing such time and re- 
verse-current attachments to the circuit-breaking 
devices is simply to prevent interruptions in the 
supply, which is, of course, the chief matter which 
has to be borne in mind. The protective arrange- 
ments on all power and substation switchboards 
should nowadays be such that, as far as possible, 
the failure of any particular machine, cable, or piece 
of apparatus shall not make itself felt over the 
system, it being absolutely essential, from the point 
of view of uninterrupted service, that the faulty 
machine, cable, or whatever it may be, shall be at 
once automatically disconnected without interrupt- 
ing the supply of current to the sound portions of 
the system. And when it is remembered that in 
modern installations everything is more or less 
interconnected, especially when the substations 
contain synchronous converting plant, it will be 
seen that the above result will not be attained 
unless a great amount of care is taken with the 
details of the switch-gear when the scheme in ques- 
tion is first laid out. It is not too much to say, in 
this connection, that for the three-phase plants of 
the present day, where, for the most part, thou- 
sands of horse-power are in question, the design of 
the power-station and sub-station switchboard 
equipment’ becomes a question of even greater 
importance than that of the design of the elec- 
trieal machinery. 





A little reflection will show what inadequate 
protection is afforded by the primitive arrange- 
ments which have been hitherto adopted for the 
case of many installations in this country. Con- 
sider, for instance, a typical case—a high-pressure 
three-phase plant supplying current to rotary con- 
verters in distant substations through duplicate 
feeders. If oil-fuses are used on the generator 
and feeder panels in the power station, and on 
either the machine or feeder panels in the sub- 
station, it will be readily understood that a per- 
sistent short-circuit at any point of the high-pres- 
sure system will, in all probability, shut the whole 
system down, simply because the protective devices 
have, on the one hand, no discriminating action 
for forward or reverse currents, and, on the other 
hand, the element of time does not enter into 
their action. Even for the case of heavy over- 
loads of more than a momentary nature such a 
system is badly placed, as a little consideration will 
show. Matters would be improved in this respect, 
however, if the fuses were of the expulsion type, 
with long fuse-wires of aluminium, for instance, 
because such fuses (as already noted) carry their 
fusing currents for some (indefinite) time before 
blowing, behaving quite differently to oil-fuses in 
this respect. _ But such fuses are inadmissible 
nowadays for really heavy work on other grounds. 

Long ago Mr. Leonard Andrews pointed out the 
disadvantages associated with the employment of 
fuses on the alternator panels, and indicated the 
correct procedure—namely, the employment of 
reverse-current cut-outs instead, and similar cut- 
outs at the far ends of the duplicate feeders sup- 
plying the substations. This was in the days of 

igh-frequency single-phase working, with trans- 
former substations ; but Mr. Andrews’s arguments 
(the force of which has hardly been properly recog- 
nised in this country) are even more applicable at 
the present day. For on the one hand, the modern 
alternator stands short-circuiting without sustain- 
ing injury, and the automatic high-pressure oil 
circuit-breaker, with its time and reverse-current 
attachments has been, in the meantime, developed 
on sound engineering lines. On the other hand, 
present-day installations have increased enormously 
in size and importance, and the absolute necessity 
of uninterrupted service is recognised to be the first 
requirement in connection with really heavy work. 

As against the employment of quick-acting 
fuses on the machine and feeder panels of the 
power-station and substation switchboards, which 
has been the generally accepted practice in this 
country, the writer is in favour of the following 
arrangement of the protective devices for standard 
cases :— 

(a) Automaticnon-overload switches with reverse- 
currentattachmentson the generator panels.—These 
will take care of the system should an alternator 
fail through losing its excitation, or through a coil 
giving out, or should a faulty synchronising or 
measuring transformer fail to be protected by its 
fuses, and there will be no interruption in the 
supply, the remaining generators sharing the extra 
load until a spare unit can be got in. 

(b) Automatic overload switches with time attach- 
ments on the feeder panels.—These will cut out 
any faulty feeder (or one with a persistent abnormal 
overload) at the station end. 

(c) Automatic non-overload switches, with reverse- 
current and time attachments on the feeder panels 
of the substation board, these switches being in-. 
serted between the feeders and the high-pressure 
bus-bars.—Their object is to prevent (1) the fault 
in a defective feeder (disconnected at the station 
end by arrangement (b)) being supplied through the 
healthy feeders from the power station, or with 
back current from the synchronous machinery in 
the substation, and also (2) to prevent (as an ad- 
ditional precaution) a fault which might occur in 
the power station being supplied with current from 
motored (synchronous) machinery in the substation, 
back through the feeders. 

(d) Automatic overload switches with time 
attachments on the machine panels of the sub- 
station switchboards ; that is to say, in circuit with 
the synchronous motors or transformers (supplying 
the rotaries) as the case may be. These circuit- 
breakers take care of the individual converting units. 

The above proposition indicates the protective 
arrangements recommended for the case of sub- 
stations which are fed from the power station by 
independent duplicate feeders, or by any number 
of independent feeders, and is, perhaps, the sim- 
plest case arising in practice. From what has 
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already been said, it follows that the overload time 
circuit-breakers referred to in (d) should be set for 
quicker operation than those referred to in (b), and 
that the reverse-current time circuit-breakers re- 
ferred to in (c) must be set for quicker operation 
than the overload time circuit-breakers referred to 
in (b). A system arranged in this way would cer- 
tainly be adequately protected at practically every 
point, and a failure at any point would be auto- 
matically taken care of without causing an inter- 
ruption in the supply of energy. 

For the case in which the feeders from the dis- 
tant power station pass through the nearer sub- 
stations on their way to others more remote, the 
proposition given above must be somewhat ex- 
tended. In addition to the protective arrange- 
ments indicated above, overload time circuit- 


combinations of overload and _ reverse - current 
circuit-breakers it is possible to afford practically 
complete protection to any system of transmission 
that is likely to arise in practice, even when the 
system is much inter-connected. But when a large 
number of substations are in question, it should be 
|borne in mind that their interconnection on the 
high-pressure side is best not pushed too far; in 
|spite of the convenience of having alternative 
‘* ways round” to the various substations, a point 
is reached in such cases at which the inter-connec- 
tions on the high-pressure side present disadvantages 
from the point of view of maintaining an uninter- 
rupted supply in the event of, for instance, a bad 
short - circuit occurring somewhere on the high- 
pressure system. 

Those engineers who have been accustomed to 





Fig d. 


operation of the ‘‘ remote control” switchboards, 
and the successful working of the entire installa- 
tion, depend entirely on the details of design of 
the switchboards, and on the performance of the 
automatic oil circuit-breakers and their auxiliary 
gear, which are the essential features of them. But 
there can be no reasonable doubt that at the 
present day the requisite degree of perfection has 
been attained by the various experienced designers 
| in these respects ; the proof of this is found in the 
highly satisfactory performance of those recent 
high-pressure switchboards and arrangements which 
have been carried out more or less on the lines 
advocated in this article. 

The advocates of the cellular switchboard may, 
perhaps, criticise the arrangement of the ‘‘ remote 
control” switchboard in question, on the following 
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breakers should be provided on the outgoing feeder 
panels in the substations—that is, the feeders 
leaving a substation for any other must be treated 
at the points of departure in just the same manner 
as are the main feeders (running from the power- 
station to the first substation) under arrangement 
(b) above. With regard to the adjustment of the 
various time attachments, the time-limit of the 
various overload circuit - breakers should vary 

















work with the standard arrangements of high-pres- 
sure switchboards, and with fuses, will doubtless urge 
that the above recommendations for the protection 
of high-pressure circuits involve much complicated 
additional apparatus, which is liable to go wrong 
at any time, and the provision of which means con- 
siderable additional initial expenditure. At first 
sight this may appear to be the case, but it is not 
so inreality. It must be remembered that in large 


inversely with their distance from the power-| schemes, high-pressure switches of the oil type 
station, in order to prevent, for instance, a fault in| have to be provided at all the points referred to 
a distant feeder section or substation bringing out | above. The fitting of these same switches with 
the circuit- breakers in the substations nearer| automatic arrangements (in addition to hand 
home. And the adjustment of the time attach-| manipulation) is a comparatively simple and inex- 
ments on the reverse-current circuit-breakers at} pensive matter. Of course, a certain amount of addi- 
the far ends of the various feeder sections must be! tional expense must of necessity be incurred, but 
such that these circuit-breakers come out before the | when the enormous advantages are taken fully into 
overload circuit-breakers at the other ends of the | consideration, it must be admitted that it would 
same sections, should a fault develop on one of the | be really false economy to adhere to the older 
feeders forming part of the feeder system between | methods (which, on account of their nature, cannot 
a pair of substations, or between the generating | give such complete protection) on the score of this 
station and the first (nearest) substation. additional expense. 

With the help of suitable arrangements and| However, it must be admitted that the proper 
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point, which is therefore best dealt with beforehand. 
| What happens should one of the reverse-current 
|circuit-breakers fire on the generator panels of 
| the power-station switchboard? Before examining 
| this point, it will be as well to see what happens 
;for the case of the cellular switchboard under 
| similar circumstances. 

In the first place, the latter, in ‘one respect, runs 
more than double the risk of such an accident 
arising, because there is provided on each generator 
panel not only an oil-switch, but an oil-fuse also, 
and the latter does not break in oil, but on the 
surface of the oil. On the other hand, a reference 
to Fig. 3 shows that each pole has an entirely sepa- 
|rate fuse and switch ; and in spite of the fact that 
'the earthenware cases of these would be bound 
to suffer if a switch or fuse fired, it does not 
‘follow that the three phases would be short- 
‘circuited as the first result of such an accident. 
That the phase affected would arc to earth, and 
hence become short-circuited, may, however, be 
|taken for granted, as well as that it would be an 
labsolute necessity to attempt to disconnect the 
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entire panel in question immediately, on account 


of the smoke, burning oil, &c. 
But long before this could be done (assuming | because the generators (or substation plants) would | the arrangements advocated) to the brickwork com- 


that it could-be done with.the board alive, which ‘not feed back into the fault ; secondly, because the | partment in which it was placed, and the operating- 
is very doubtful) the station would have shut itself | sound generators (not being fused) would not} board would certainly remain entirely unaffected by 


down, if not directly on account of the short-circuit | 
on one side of the system, then on account of the | 


likely to produce such disastrous results, firstly, 


cut themselves out, but would in all probability | 
stand up to the overload without anything worse | 





|a similar accident, although pretty bad, is not | if the switch, &c., was allowed to burn itself to 


destruction, the trouble would be confined (with 


the accident. 
Whether or not such a faulty switch could be 


fuses in circuit with the sound generators being | than dropping their pressure more or less ; and, | allowed to burn itself out, some sort of a supply 
unable to carry the additional load that would be | thirdly, because the faulty switch would be quite | being, meanwhile, maintained, need not be discussed 


thrown upon them as a consequence of the accident. 
If is, of course, not possible to predict with | 
absolute certainty what would happen, but it would | 
be expected that a total interruption to the supply | 
would be the result of such an accident.* 
In the case of a ‘* remote control” switchboard, 


* As has been more than once pointed out by the writer | 
and others on various occasions, the present practice of | 
earthing the windings of the generators at their neutral 
points (a matter which is outside the control of those 
peed responsible for the laying out of such plants) 

eliberately introduces an element of weakness into the 


out of harm’s way. If the faulty automatic switch | 
was of the pattern shown in Fig. 8, the trouble 
would in all probability confine itself to one phase ; 
but if the switch was smaller, with the three poles 
in one case, the three phases would be more or 
less badly short-circuited. But in any case, even | 


system which might well be avoided. With all parts of 


the high-pressure system thoroughly insulated, it would | 
often be possible to get through an accident of this nature 
without a total interruption of the supply ; under the 
circumstances, however, this would be rendered practi- 


cally impossible. | 


here; probably most charge engineers would at 
once take off the excitation of the generator affected, 
and be guided in this respect by circumstances. It 
suffices merely to point out that, with the arrange- 
ments advocated, the possibility of successfully 
maintaining the supply, even under such conditions, 
is at any rate present, which is not the case when 
generator circuits are fused, and when the whole 
of the high-pressure gear is concentrated on the 
operator’s platform. 

Although with well-designed oil-switches, which 
are properly overhauled from time to time, and in 
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which suitable oil is used, such a contingency as the 
firing of the switch is very remote indeed,* it may 
well be that some engineers laying down large 
power-stations (say with a number of 3000-kilo- 
watt units) would consider that provision should 
be made for dealing with such an accident. In 
this case there are alternative solutions available— 
namely, instead of using plug or knife panel section 
switches, which cannot be opened with current 
through them, substitute either (a) switch fuses of 
the expulsion type, dimensioned to carry, for in- 
stance, three times the full load current of the 
alternator before blowing, or (b) make these panel 
section switches in the form of hand-operated oil- 
switches. In the first case, unless the fuse failed 
to clear, the faulty panel would disconnect itself on 
the bus-bar side, and the removal of the excitation 
from the generator affected would then render the 
panel dead ; in the second case, the auxiliary oil- 
switch would have to be opened either from the 
operating: platform or from below, after the trouble 
had more or less developed. - The question is clearly 
one of money, available space, and individual 
opinion ; and on account of the smallness of the 
risk, the writer would not provide for it in either 
manner as a general rule; for exceptional cases, 
the second arrangement is, all things considered, 
much to be preferred. 
(To be continued.) 








THE BRITISH ASSOCIATION. 
(Continued from page 454.) 
SIMULTANEOUS SOLAR AND TERRESTRIAL CHANGES. 


In this paper, which was illustrated by many 
lantern slides, Sir Norman Lockyer, F.R.S., dealt 
with the subject which, it had been thought, he 
would select for his presidential address—the con- 
nection between sun-spots and prominences and 
meteorological phenomena. Proceeding on_his- 
torical lines, he pointed out that it was no longer 
merely a question of sun-spots or no spots, but of 
heat pulses, such as evidenced by the number and 
the position of prominences. These heat pulses, 
he found in conjunction with Dr. W. J. 8. Lockyer, 
were accompanied by pulses in the rainfall of India 
—a connection between sun-spots and Indian rain- 
fall having first been suggested by F. Chambers in 
1878—and the Indian famines of the last fifty years 
occurred in the intervals between such pulses. No 
continuous records of prominences being available 
from this country, he took the tables published by 
the Collegio Romano on the observations of Secchi, 
Tacchini, Mascari, and Ricco since 1871, and the 
tables of Fényi, of Kalocsa, in Hungary, and he 
was at once struck with the remarkable parallelity 
of the variation in the percentage number of solar 
we ggg and of the barometric oscillations. In 

ndia, high pressures prevail in the winter—Sep- 
tember to March—-and they attain maxima about 
every 3.7 years, and that same period of three or 
four years is distinct in the solar prominences. The 
same barometric pressure period had been traced 
through Ceylon, Java, Mauritius, Perth, Adelaide, 
and Sydney, and a similar but inverse pressure 
curve was found to prevail in Cordoba, in the 
Argentine Republic. F.H. Bigelow, of the United 
States Weather Bureau, had, moreover, published a 
paper a year ago, pointing out that the pressures in 
our atmosphere undergo changes in cycles of three 
or four years, which correspond with the changes 
in the external work of the sun, and he had likewise 
dwelt on the importance of the prominences and of 
their latitudes. We had thus similar barometric 
variations from year to year extending over two 
very large antipodal areas, one showing an excess 
(India), while the other showed a deficiency 
(Argentine) in pressure. Sir Norman exhibited 
many diagrams demonstrating the interconnection 
between solar activity and terrestrial meteorology, 
drawing attention to the shifting of the prominences 
from lower to higher solar latitudes with the in- 
crease in the number of sun-spots, and to the cross- 
ings of some of his solar curves which found their 
counterpart in our meteorology. In the promi- 
nences he sees now the primary factor of the mag- 
netic and meteorological changes. 

Professor Hildebrandsson, of Upsala, confirmed 
the general conclusions of Sir Norman as to the 
surgings of the barometric pressure. Professor 
Hellmann, of Berlin, mentioned that he had 


ss we to the present the writer has come across only one 


¢c se of this nature in connection with oil-switches, but 
several cases in connectioa with oil-fuses. 


selected 55 stations out of 75 stations in Germany 
with continuous rainfall and river level records 
extending over fifty years; as so much depended 
on local conditions, he had contented himself with 
determining not the absolute amounts of rainfall, 
but simply the sign of the deviation from the 
normal—i.e., excess or deficiency. The maximum 
of rainfall corresponded with a minimum of sun- 
spots; but there were certain irregularities which 
observations of the prominences might explain. 


RAINFALL IN ScoTLAND AND Sun-Sprot Pertops, 


Dr. A. Buchan, F.R.S.S., followed with a paper 
of this title, the sun-spot periods considered being 
1855 to 1898, and the rainfall records extending 
in some cases over a hundred years. The statistics 
from 144 stations indicated an eleven years’ period 
in the rainfall. 

In discussing these communications, the Rev. 
A. L. Cortie, 8.J., of Stonyhurst, said that his 
own observations agreed with a widening of certain 
spectral lines, which Sir Norman had emphasised, at 
sun-spot minima. If he had adopted the same 
methods of observation, he would have had the 
same lines always widened, giving no evidence of 
change. But we should not select certain lines ; 
the whole spectrum had to be considered,,and the 
widening of only twelve lines could not keep us 
informed of the chemical changes going on in 
sun-spots at different periods of a cycle. The 
circulation of the prominences from lower to higher 
latitudes was, in his opinion, evidence of a greater 
general disturbance of the sun at such periods, 
and he did not understand why the prominences 
should have any particular influence in causing 
magnetic storms, which were probably connected 
with a general disturbance, and not with local dis- 





turbances confined to particular solar latitudes. 


PROMINENCES, SuN-Spots, AND CoRoNz. 


Although this paper, by Dr. W. J. 8S. Lockyer, 
concerns astronomy, and not meteorology, it tra- 
velled partly over grounds covered by the discussions 
just mentioned. Dr. Lockyer and Sir Norman 
Lockyer divide the sun into zones of 20 deg. or 
10 deg. latitude on both sides of the equator, and 
they work out the prominence frequencies for the 
different zones and degrees, and for each year, thus 
getting curves with two branches if there are two 
maxima. The maxima of a cycle occurred in 
different years in different latitudes and longitudes. 
The curves for the same northern and southern 
latitudes were very similar to one another. For 
the highest latitudes we had, in the period 1875 
to 1900, almost a straight prominence line, showing 
that there were very few prominences near the poles 
on the whole, and that the eleven years’ cycle was 
little noticeable. Between 60 deg. and 80 deg. of 
latitude we had still few prominences, but two 
very pronounced peaks in the years 1883 and 1890. 
As we approached nearer towards the equator, we 
found that the number of prominences increased on 
the whole, and that the peaks were comparatively 
less pronounced. Coming, then, to corone, Dr. 
Lockyer classified them, as regards their general 
form, according to the development of the 
streamers as polar coronie, equatorial, and inter- 
mediate corone. It resulted that polar streamer 
years coincided with yearsin which prominences were 
observed near the poles; at such times there was 
«only one centre of prominence action in each 
hemisphere. — Equatorial coronz occurred at times 
of sun-spot minima and of equatorial prominences, 
and the intermediate types of coronx seemed to be 
produced by two zones of prominences in each 
hemisphere ; neither of these zones was near the 
poles, and when the zones were situated near the 
basis of.the streamers, the streamers assumed their 

uliar arch form. With the aid of the spectro- 

eliograph, provided with a Hilger curved slit, 
monochromatic photographs of prominerices were 
now taken whenever possible at South Kensington, 
and they showed that prominences and faculz had 
more to do with coronze streamers than sun-spots. 

The Rey. A. L. Cortie thought that we could not 
isolate one phenomenon from the other; we must 
take them all into account, sun-spot and prominences 
together. At sun-spot maxima we had the corona 
all round the sun, at minima only equatorial 
streamers, but the extension of prominences to the 
high latitudes did not prove that those prominences 
were the cause of the polar streamers, but only 
evidenced a greater general disturbance. We had 
no proof, further, for a different rate of flow of the 





prominences from that of sun-spots, and he did not 


see that we could limit effects observed on earth 
to what was going on in special solar zones ; but 
these effects were connected, if at all, with the 
general solar disturbance. Dr. Lockyer replied 
briefly that his diagrams illustrated movements of 
the centres of action ; spots were only indications 
of tremendous prominence action going on. We 
could predict the birth of a spot by watching the 
faculze, and we had to cut up the sun into zones 
in order to find out the drift of the phenomena. 


Sotar PrRoMINENCES AND TERRESTRIAL 
MAGNETISM. 


This communication, by the Rev. A. L. Cortie, 
8.J., F.R.A.S., constitutes a comprehensive reply 
to the last paper. Recent researches by Father 
Sidgreaves, Dr. Chree, and himself, Father Cortie 
pointed out, as he had done last year at Belfast, 
were more consistent with the existence of a 
common cause, affecting the sun-spots and our 
magnets, than with the assumption of cause and 
effect. It had been suggested, however, by Pro- 
fessor Garibaldi, and more recently by Sir Norman 
and Dr. Lockyer, that prominences should be sub 
stituted for sun-spots. The frequency curve for 
great magnetic storms was exactly coincident with 
the curve of solar prominences in high latitudes, in 
which sun-spots did not occur. Hence a special 
efticacy might be attributed to prominences ; but 
it might be argued that this coincidence was due 
to the fact that at times of solar-spot maximum 
activity the disturbance on the sun was general and 
extended to greater distances from the actual regions 
of the spots, both promimences and coronal streams 
moving to higher latitudes with the advance of the 
sun-spot cycle. 

It was, moreover, known that the profile area of 
prominences and their curve of frequency conformed 
to that of sun-spots. Prominences could, there- 
fore, not in general be isolated from sun-spots, 
but the question remained whether particularly 
large and violent eruptive prominences might not 
produce magnetic storms in the absence of spots. 
This required a detailed study of individual pro- 
minences and magnetic storms. He had dealt for 
this purpose with the two years 1887-8, whose 
prominences Father Fenyi, of Kalocsa, had studied 
in detail ; these years were also years of minimum 
sun-spots, and therefore suitable for such an 
analysis. A list of 48 prominences had been made 
which were vivlently eruptive, or distinguished by 
great displacements of spectrum lines in the line 
of sight, or which attained a height of over 100 
seconds of arc. Twenty-nine of these prominences 
were found to be immediately associated with spots 
or facule, or occurred in spot zones. From de- 
clination observations at Stonyhurst it followed 
that only in one case was a magnetic storm ob- 
served when there was a high prominence, and 
only nine magnetic disturbances occurred . during 
such periods, allowing three days before and after 
each observation of a prominence. There was a 
violent prominence, for instance, on September 15, 
1888, for two days, and no magnetic disturbance at 
all. Another prominence, of 1887, shooting up with 
a velocity of 460 kilometres per second, left our mag- 
nets unaffected for a period of twelve days ; another 
one, observed on the sun’s surface by Hale in 1895 
with a spectro-heliograph, and moving through 
240,000 miles in an hour, had no effect on the 
magnets either; while in 1893 a magnetic storm, 
as great as the famous storm of Ellis of 1857, was 
not accompanied by any particular display of 
prominences. In no single case could a magnetic 
storm with certainty be connected with a particular 
prominence. 


Sun PHotocraPHs In MonocHromati¢ LIGHT FRoM 
THE YERKES OBSERVATORY. 

Mr. A. R. Hinks, M.A., of Cambridge, exhibited 
a series of magnificent photographs, made during 
July and August with the spectro-heliograph of the 
40-in. telescope of the Yerkes Observatory. It was 
Janssen, he said, who suggested to photograph pro- 
minences in monochromatic light. The suggestion 
was first carried out, in 1889, by Hale, in Chicago, 
and the work was then taken up by Deslandres, 
in Meudon, and more recently by Sir Norman 
and Dr. Lockyer at South Kensington. The object 
is to obtain a photograph with light of one wave- 
length only ; spots on the sun emitting that light 
should appear bright, all the other parts dark. 
With the K light of calcium, the sun’s surface 
appeared distinctly granular ; there were, further, 
‘vast regions of bright vapour clouds and brilliant 
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spots on them. These latter seemed to be different 
from the facule, and the name flocculi had been 
proposed for them. Compared with the vapour 
clouds, the sun-spots were smallin area. One set of 
photographs showed the rapid development of spots 
during three consecutive days; on the first plate 
one, then three or four, finally eight spots were dis- 
cernible. On other photographs a dozen and more 
spots could be seen. It would seem that the spots 
become first distinct ; then flocculi form around the 
base of the spot, develop, rise to higher elevations, 
and overlap and obscure the spots ; small spots dis- 
appear entirely in this way. These points were 
studied by directing the slit towards various por- 
tions of the clouds. That the flocculi are different 
from the prominences was more clear from the 
photographs taken with hydrogen light on the sun’s 
limb. The flocculi revealed by calcium light appear 
low compared with the prominences, which shoot 
up to enormous heights, and the prominences seem 
to be connected, as had long been assumed, with 
hydrogen vapours. In one set exhibited, for instance, 
a bright prominence was first visible on the limb. 
Two days afterwards that prominence appeared as 
a dark cloud on the sun’s surface near the limb. 
Analogous to these dark hydrogen clouds there are 
also some rare cases of dark calcium vapour clouds. 
The whole subject is new, but it opens up a most 
fruitful field, Mr. Hinks concluded. 

Dr. W. J. 8. Lockyer expressed his admiration 
for the marvellous results obtained, as he well knew, 
under tremendous difficulties, and inquired about 
the time of exposure. He had applied a slow- 
motion declination motor, and starting with ex- 
posures of 5 minutes, had come down to half a 
minute and less. The Rev. A. L. Cortie joined in 
the expression of his admiration, and agreed also 
with Dr. Lockyer that we could not yet explain the 
differences between the dark and bright hydrogen 
clouds ; perhaps the bright parts alone represented 
hydrogen. . The vapour clouds seemed to be 
umbrella-shaped, and therefore thickened near the 
centre. Mr. Hinks also reserved his opinion ; 
short exposures of fractions of a minute were used. 
As we have passed into astronomy, we will next 
deal with the astronomical papers before returning 
to meteorology. 


PHOTOGRAPHS OF THE ORION NEBULA. 


On behalf of ‘Dr. W. E. Wilson, F.R.S., of 
Daramona, Streete, Ireland, Mr. Hinks also ex- 
hibited photographs of the Orion Nebula, exem- 
plifying a new process of Dr. Wilson’s for re- 
producing in the positives all the details of a 
good negative. The remarkably beautiful nega- 
tives of the Orion and Andromeda Nebule nega- 
tives, shown last year, Mr. Hinks pointed out, lost 
much in producing positives ; either the delicate 
development in the bright centre became indis- 
tinct, or the faint luminosity of the outer portions 
was lost. To help over this difficulty, Ritchie had 
devised a process of local reduction, which was, 
however, dangerous, and which had, not quite unjus- 
tifiably, been called ‘‘ faking.” Dr. Wilson left the 
negative untouched, but by judicious screening, as 
in corona pictures, he had succeeded in securing 
splendid positives. It was most important, Mr. 
Hinks-emphasised, to have nebule in their entirety, 
and with the local reductions we risked introducing 
absolutely spurious details. 


Was tor Nova GEMINI PREVIOUSLY KNOWN AS A 
Fart Star? 


Professor H. H. Turner, F.R.S., of Oxford, in 
this communication dealt with the interesting pro- 
blem, whether any of the ‘‘ new ” stars had pre- 
viously been known as faint stars. Our information 
about the historical examples of new stars was too 
scanty, he stated. The Nova Persei had, after its 
discovery, not been traced on Pickering’s charts ; 
but longer exposure might have revealed it. The 
N ova Gemini was discovered this March at Oxford. 
Exact measurements of the object and other stars 
in that portion of the sky on plates obtained at the 
Yerkes Observatory, and by Max Wolf, at Heidel- 
berg, differed slightly, so that he had come to the 
conclusion that the identity of the new star with a 
faint old star was doubtful. That morning he had, 
however, received a letter from Professor Barnard 
saying that there was a minute star close to the 
Nova. Professor Turner added that it would be 
necessary in settling such questions to go down 
to stars of the 15th and 16th magnitudes ; it was 
noteworthy that new stars had almost all been found 
m or near the Milky Way, presumably at very 





great distances. Congratulating Professor Turner 
on this discovery, which was made in preparing a 
section of the momentous chart of the heaven, Mr. 
Hinks remarked that such work was real astro- 
nomy and not only picture-making. Questions 
were put by Sir Oliver Lodge concerning new stars 
leaving residues, by Professor Schuster concerning 
the proportion of new stars in the Milky Way and 
elsewhere, and by the Rev. A. L. Cortie concern- 
ing Nova Cygni. Professor Turner, in reply, said 
that the Nova Gemini was now a small nebula, 
and the determination of the size of a star was 
very uncertain owing to the spreading of the light 
on the photographs. 


Eciies— OBSERVATIONS OF JUPITER'S SATELLITES. 


Professor R. A. Sampson, F.R.S., of Durham, 
in this paper dealt with one of our celestial time- 
keepers. We had so far only the moon, he said, 
which had a very complex theory ; the eclipses of 
the Jupiter satellites should give us another check. 
The Greenwich and Paris eclipse data differed by as 
much as ten seconds, however, and that might be 
due to faulty tables or faulty theories. It was known 
that the eccentricity of the third satellite of Jupiter 
was variable, owing to disturbances by the fourth 
satellite. That did not suffice to explain the dis- 
crepancies between the tables of Delambres and 
Damoiseau, which affected all the satellites. Taking 
first the Harvard records of photometric observa- 
tions, Professor Sampson found longitude values 
which differed from both tables. He then took 
the ordinary observations of 360 disappearances and 
304 reappearances made during the last sixty years, 
with very different instruments of different re- 
liability. Eliminating manifestly doubtful data, 
he finally confirmed his first figures. It would 
therefore result that there was a fault in the 
theory. It had been assumed that the satellite 
would suddenly disappear when its centre came 
into a line with the sun and the shadow of Jupiter. 
But there was really a gradual diminution of light ; 
hence the discrepancies as to the moment of 
obscuration. He would recommend photometrical 
observations of the reduction of brightness with 
the aid of a wedge photometer, which was less com- 
plicated than Pickering’s method ; the wedge photo- 
meter obscurations checked one another. It is, 
perhaps, not uninteresting to mention that there 
were in the Reception-Room two pictures of the first 
observation of a Venus transit, taken by the Rev. 
J. Horrox, of Much Hoole, near Southport, in 1639. 

We return to the meteorological papers. 


THE GENERAL CIRCULATION OF THE 
ATMOSPHERE. 


Professor Hildebrandsson, director of the Upsala 
Observatory, speaking in French, gave in this paper 
an excellent résumé of what thirty years of cloud 
observations and other investigations have taught 
us concerning the general circulation of our atmo- 
sphere. He explained his discourse by a large 
number of slides, illustrating chiefly the cirrus 
drift at different levels during the course of a year, 
as observed all over the globe. The arrows on his 
slides were, however, too small to be discernible. 
Cloud observations, he commenced, had been 
initiated by Clement Ley in 1872, who learned from 
600 observations that the air of the upper strata 
moved in general away from the centre of a depres- 
sion. In 1878 Professor Hildebrandsson organised 
the meteorological service in Sweden. Up to that 
time little was known about the higher atmosphere, 
and we had believed with Halley (1683) that there 
was always a wind from the equator with a counter 
current from the poles, and with Hadley (1733) 
that any air current was in the northern hemisphere 
deflected towards the right by gyration. Before the 
British Association meeting of 1857 James Thomson 
then expounded his theory which had so long 
figured in text-books: The hot air rises in the 
calms of the equator, flows off towards the poles, 
and returns as lower colder current; the pre- 
dominating south-westerly winds of our latitudes 
were explained by a kind of reaction current. 
Ferrel had given us three theoretical circulations, 
the last in 1889, based substantially upon J. Thom- 
son. But it was difficult to conceive three regular 
currents in an atmosphere which formed a com- 
paratively very thin layer of vast extension. 

We knew now that in the tropics the wind was in 
all altitudes from E. to W. all the year round. Above 
the trade winds was superposed a counter trade 
wind blowing from S.W. in the northern hemis- 
phere (N.W. in the southern, as known from 3000 





observations during twenty years on Mauritius) ; 
this counter trade wind did not extend beyond the 
polar limit of the trade winds, but was more and more 
turned into a wind from W. in the higher northern 
latitudes. The trade winds themselves, and the 
high-pressure areas which caused them, had an 
annual oscillation, displacing themselves with the 
sun in the northern hemisphere ; thus a large belt 
north of the equator was in winter covered by the 
N.E. trade, and in summer by the calms or tropical 
E. winds. As regards the temperate zones, Mare 
Dechevens had shown in 1895 that the general 
drift of the upper clouds was always from W. 
to E. in China as wellas in Kurope. The upper 
monsoons of Asia were simply thin strata which 
did not exist at elevations of 4000 or 5000 metres, 
and above them was the great polar whirl 
from W. to E. This great whirl embraced the 
whole temperate zone, and the air moved in it as 
in a cyclone, approaching to the centre below, and 
receding from it above. We had no clouds above 
the cirrus, but balloon observations were in accord 
with these views. T. de Bort’s balloons had dropped 
to the right of the cirrus drift, showing that at the 
greatest height attained (18 kilometres) there was a 
current to the east with a northerly component which 
increased as we got higher. The current from the 
south of J. Thomson and Ferrel did not exist, 
therefore, below altitudes of 15 and 18 kilometres, 
and the mass of air above that level was very small. 
The idea of a vertical circulation and of equatorial 
and polar currents. must hence be abandoned ; it 
had created enough confusion. The air pressure 
was high in the tropics, and diminished continuously 
as we approached and entered the polar circles. 
About the pole we had a vast whirl of the nature of a 
cyclone, fed from two sides by the counter trade wind 
on the south, and by a current from the N.W. on 
the northern side. This was confirmed by observa- 
tions about the 40 deg. of latitude all round the 
globe, where the mean cirrus circulation was from 
the N.W. The irregularities of the earth’s surface, 
especially in the mountains of Asia, disappeared 
already at the level of the lower and intermediate 
clouds. 

Dr. Shaw having briefly dwelt on the importance 
of this communication, Professor H. Mohn, of Chris- 
tiania, speaking also on behalf of F. Nansen, stated 
that in the highest latitudes so far explored, 80 deg. 
to 84 deg., the upper clouds drifted from W.N.W. 
Mr. Douglas Archibald enquired about the limits of 
the eastern current over the equator; the dust from 
the Krakatoa eruption had dropped from a level of 
100,000 ft. to 50,000 ft. in its first apparent drift 
towards the west, so that we were ignorant of its 
real direction. Mr. Alexander Siemens pointed 
out that since the air near the equator was carried 
round with greater speed than the air near the 
poles, we should with regular currents have sta- 
tionary clouds in certain regions. Mr. W. Ford 
Stanley emphasised the necessity of observations 
over large areas in order to investigate the influence 
of mountain barriers, gulfs, deserts, &. Pro- 
fessor Hergesell, of Strassburg, would not rely too 
much on cloud observations; supplementary bal- 
loon and kite observations were all the more neces- 
sary, as we had no clouds at the highest elevations, 
and as the very formation of clouds indicated the 
presence of ascending air currents. Mr. Teisserenc 
de Bort confirmed Professor Hildebrandsson’s state- 
ment by saying that in about 80 per cent. of his 
observations the records from clouds, balloons, and 
kites were in agreement. But Professor Hergesell 
stuck to his point—that there could not be agree- 
ment when we had only one kind of observation ; 
and Dr. Shaw, in adjourning the discussion (which 
was carried on in three languages), remarked that 
we should in meteorology not speak of ‘‘ must be,” 
for we wanted to find out what is. It was a pity 
that nobody spoke on behalf of the United States 
Weather Bureau. Since December, 1902, observa- 
tions have been made and reduced at 175 stations, 
of the United States and also Canada, on the 
sea-level, the 3500-ft. and the 10,000-ft. levels ; 
and Professor F. Bigelow has found that the 
general types of cyclones and anti-cyclones conform 
to the views of Hildebrandsson, and to the huge 

lar whirl. These American observations also 

ring out some features upon which Mr. Teisserenc 
de Bort, of Paris, dwelt in his paper on 


BAROMETRIC DEPRESSIONS. 
Mr. Teisserenc de Bort has for years directed the 
balloon and kite experiments from the observatory 
for dynamic meteorology at Trappes, near Paris. 
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He pointed out that barometric depressions often would be much more straight ; this is entirely sup- | and rapid changes as we rose vertically from any 
occurred in pairs, one centre lying, e.y., over ported by the American observations, where the particular spot. We had first frequently a tempera- 
the Mediterranean, the other over the Channel. isobar curves are found to open out as we get to the ture inversion near the ground ; at high elevations, 
At an altitude of several kilometres the isobars 10,000-ft. level. There were further remarkable then, the decrease in the temperature was arrested, 
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and we passed into a zone of warmer currents ; this | looked for. , 
isothermal zone was at higher level (12 kilometres) | 6000 ft. maximum, on 38 days, in extremely bad 


above areas of high pressure than above areas of 
low pressure (10 kilometres). The seasonal changes 
were still perceptible at altitudes of 10 kilometres. 
Quite recent researches further showed that the 
wind in the north-west quadrant of a depression 
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would be very useful. The thermometric data 
which he gave show marked temperature inver- 
sions accompanied by changes in the wind and 
humidity, and demonstrate also that the decrease 
of temperature with higher elevation is a little 
greater over areas of low pressure than over areas 
of high pressure, and tends to diminish with higher 
altitude only in the former case. 


Thus the kites had only been up, to 


weather and in thunderstorms, and 20 records 
were obtained. A second kite on the same line 
would rarely answer; the less closely woven 
material of some new kites had given elevations of 
45 deg. instead of 60 deg., and Mr. Dines confessed 


THE INTERNATIONAL AERONAUTICAL COMMITTEE. 
Professor H. Hergesell, of Strassburg, speaking 


might be blowing towards the south-west or south | that he did not like thunderstorms at all, though 
on the ground, curl round at an elevation of 5 kilo-|they managed to draw a kite in from a height of 
metres, and blow in the opposite direction at an | 4500 ft. when surprised by a thunderstorm. The 
elevation of 8 or 12 kilometres. Royal Society had twice made grants towards the 
expenses. 


Kite OBsERVATIONS AT THE BLUE HILu 
OBSERVATORY. 


Report oF THE Kites CoMMITTEE. 


in German, gave a brief account of the work of 
this committee, over which he has presided since 
its creation at Paris in 1896. The chief difficulty 
in the exploration of the upper atmosphere was the 
getter of suitable instruments. The conferences 

eld at Strassburg, Paris, and’ Berlin had, however, 
achieved a great deal in solving this problem. The 


This report was presented by the Secretaty of the 
Committee, Mr. W. H. Dines, who had to relate more 
of accidents than of successful experiments. The 
apparatus used at Crinan last year had been erected 
at Oxshott last autumn, but the wire broke and 
dropped across the main road near Esher, and 
though nobody was injured, the warning was con- 
sidered sufficient. The whole apparatus, consisting 
of engine, boiler, and, old and new winding gear, 
14 miles of wire, 10 kites 74 ft. high, three kites 
9 ft. high, and materials for a 12-ft. kite, together 
with self-recording instruments from T. de Bort, 
were therefore this summer brought up to the 
Crinan coast again. But a vessel lent by the 
authorities was sunk before she started; another 
vessel was chartered, but would only run 8 knots 
instead of the 12 knots promised, and proved other- 


wise unsuitable, so that a new vessel was now | soundings between Ascension Island and the Azores 





| 


new instruments of T. de’ Bort, Assmann, and 
Hergesell weighed only about 1 lb. Since Novem- 


Mr. A. Lawrence Rotch was once more present 
ber, 1900, the ascents had always been made on 


to report on the work done in this observatory 
during the years 1900 to 1902 ; but this report was | the first Thursday of every month, before dawn, 
rather disappointing too. At the Glasgow meet-|and they had now records from 500 balloons and 
ing of 1900 he had described the first experiments | kites, sent up on 34 days from Paris, Berlin, 
of kite-flying from his Atlantic steamer; but he| Heriot, Mlrcam, St. Petersburg, further from 
now spoke only of raising funds for installing a} Munich, mburg, Rome, Madrid, Ziirich, and 
small vessel in Massachusetts Bay. In the forty | quite récently from Bath, where Alexander and 
flights made altogether, up to heights of 13,200 ft., | Varley attained the maximum height ever reached 
two kites were lost in the ocean ; since December, | with unmunned balloons—namely, 21,000 metres. 
1901, the experiments (ten kite flights) had as far | (We shall refer to this again.) Unmanned balloons 
as possible been made on the days fixed by the | had, on the whole, proved most useful ; Teisserenc 
International Aeronautical Committee. Very im-| de Bort had-sent paper balloons of 50 cubic metres 
portant problems concerning the trade winds and up to 18,000 metres. But these balloons required 
their depth remained unsolved, and atmospheric | special sheds, and Assmann’s small closed rubber 

balloons were preferable in several respects, These 




















490 


ENGINEERING. 





[Ocr. 9, 1903. 








balloons had a maximum capacity of 4 cubic 
metres; but they expanded-to ten and twelve 
times their volume while shooting up (to 20,000 
metres as a maximum), and continued to rise 
until they burst and sank. They would not drift 
simply with the wind without rising ; that drifting 
would be objectionable, as in the absence of any 
draught through the aspiration thermometers, the 
sun’s rays would send the thermometers up. 
Permanent kite stations had been established eight 
months ago in Denmark, where kites were sent up 
daily. The Berlin station had also been in working 
order for some months, and he had himself made 
sixty experiments from steamers on the Bodensee 
(Lake of Constance), on which the German Empire 
was going to place a vessel for these investigations. 
The Hamburg Seewarte published the Berlin bal- 
loon and kite records, and the Empire the records 
of the international ascents. On behalf of the 
International Committee, he pleaded for the co- 
operation of the British Empire. 

In the discussion on these papers General 
Rykatcheff, of St. Petersburg, mentioned that he had 
this July made successful kite experiments from a 
warship, sending up fourteen kites on a perfectly 
calm day and five in a strong gale. One of the 
troubles was that the steamer had always to go in 
the same direction, so that they were often stopped 
by the shore. Mr. Douglas Archibald, of London, 
reminded the section that he had brought this 
question before the Montreal meeting of 1884, 
having investigated the velocity of the winds at, 
different levels with the aid of kites, which Burt 
had first used in 1847. The kite had the advantage 
of being stationary in the air, while the balloon 
was drifting with the wind. Mr. T. de Bort 
remarked that the records should be made on 
smoked sheets of copper, which were afterwards 
placed in sulphuric acid or iron persulphate ; 
aluminium sheets were spoiled by sea-water, while 
his copper sheets had given good records after being 
in the sea-water for weeks. The baskets should 
float well and be suspended by an aluminium 
wire, lest the weight of the steel wire should sink 
them. The limits up to which kites would rise 
were not known; with long lines the resistance 
which the line opposed to the wind became a very 
important factor. He had floated kites on Danish 
gunboats in all gales. 

Professor Schuster was glad that manned balloons 
were not to be discontinued ; they could not go so 
high as unmanned balloons, but were indispensable 
for collecting air samples for subsequent spectro- 
scopic and other examination. England should 
have a greater share in this work; it had been 
argued in the Committee of Recommendations that 
this work could be left to the United States and to 
Germany, but it seemed to him that it would be 
more philosophical to say that excellent work done 
elsewhere rendered it all the more incumbent upon 
England to secure a wider range of investigation. 
The meteorological department had a certain fund 
at disposal for research ; but it was altogether in- 
adequate, and the department should be put on a 
different financial footing. Professor H. H. Turner 
entirely concurred in these opinions. We left 
everything to private individuals in this country ; 
he would only remind the section of what De la 
Rue, Huggins, and Milne had done for photo- 
graphy, spectroscopy, and seismology respectively. 
The only help which Mr. Dines and Mr. Milne had 
received had come through the British Associa- 
tion and the Royal Society. But the Government 
should do something for starting a permanent 
station. Mr. Dines hoped that such times would 
come ; the Meteorological Society had last year 
borne the expenses of his experiments. General 
Rykatcheff and Mr. T. de Bort referred to the 
collection of air samples ; it was difficult, but pos- 
sible, as Hermite and Besancon had proved six 
years ago, to do this with unmanned balloons. 

Dr. W. M. Varley, of Slaithwaite, called upon 
by the Chairman, very brief'y described the remark- 
able experiments which he and Mr. P. Y. Alexander 
had conducted in accordance with the international 
rules. They sent up from Bath four balloons, 
obtaining two good records ; one balloon fell into 
the sea, but the records were recovered. They 
were rubber balloons, 1900 and 1200. millimetrés 
in diameter, closed below. The smaller fell on 


July 2, 1903, in Derbyshire, having travelled 
125 miles in 5 hours, and reached apparently 
(there is some doubt) an altitude of 21,600 metres ; 
another balloon reached, on August 6, 13,700 metres, 
and travelled in 3 hours 229 miles, to the Franco- 


Belgian frontier. On July 2 the barothermograph 
(of Hergesell, made- by Bosch, of Strassburg) 
marked a temperature of —56.7 deg. Cent. and 
a pressure of 163 millimetres, corresponding to 
a height of 11,660 metres; the clock then 
stopped, but the barometer went down to 33 milli- 
metres, which, with an assumed temperature of 
-- 62.4 deg., would give 21,600 metres. There 
were temperature reversals up to a height of 4000 
metres ; afterwards the temperature fell steadily. 
Tae balloon of August 6 was a paper balloon, 
varnished and charged with coal-gas; the instru- 
ments were found and the clock restarted by the 
finder. The whole apparatus, as well as two new 
rubber balloons from the Continental Rubber Com- 
pany, of Hanover, were on view. 


AUDIBILITY AND METEOROLOGICAL CONDITIONS. 


This short paper, by Mr. A. L. Rotch, concerns 
the audibility of steam-whistle signals blown on 
the plains 27 miles from the Blue Hill Observatory, 
which has 600 ft. of air below it. The vertical 
differences in temperature and in relative humidity 
did not appear to affect the audibility ; at any rate, 
the differences observed could be explained by the 
action of winds blowing with increased velocity in 
the higher strata, tilting the sound waves when 
opposed to them, or keeping them down when 
blowing in the same direction. The velocity of 
sound was increased by a wind blowing towards the 
observer ; winds blowing at right angles had little 
effect, as was explained by Stokes in 1857. 


Report oF THE Ben Nevis ComMMITTEE. 


This report, Dr. A. Buchan, F.R.S.S., remarked, 
consisted of two parts—a statistical and a general 
part. Hourly observations had been recorded at Ben 
Nevis for twenty years, and at Fort William, the 
low-level station on the Loch, for thirteen years. 
No other two stations in the world were so favour- 
ably situated; yet the Meteorological Council 
had declared the Ben Nevis observations useless. 
It is well known that the observers have incurred 
great hardships in the faithful discharge of their 
duties, and Dr. Buchan spoke under visible emotion. 
We are glad to say that there are sufficient funds 
to keep the observations on till October, 1904, and 
we hope that the Government will see its way then 
to continue them further. There has evidently 
been considerable friction, a question into which 
we cannot enter. Some of the points which Dr. 
Buchan singled out are interesting enough. It was 
found that when the temperature difference between 
the Ben Nevis and the Fort William observatories 
amounted to 12 deg. and less, then the Ben Nevis 
pressure (reduced to sea level) was markedly 
greater than at Fort William; when 18 deg., 
the Ben Nevis pressure was smaller. In the former 
case the weather conditions were anticyclonic 
and dry; in the latter, cyclonic and wet. The trans- 
sition from one state to the vther was slow and 
occupied several days sometimes, so that timely 
forecasts could be issued. A very low barometer 
on Ben Nevis predicted widely-spread rains ; the 
air was then saturated with moisture on the summit, 
but not yet saturated at Fort William and half-way 
up the mountain. The temperature at Fort William, 
however, being not the temperature of the whole 
air column, great differences in temperature which 
caused pumping of the barometer were not of much 
use for forecasting. Marked differences in the wind 
direction showed that Ben Nevis was lying between 
a cyclone and an anti-cyclone. Both Professor 
Mohn and Professor Hildebrandsson spoke of the 
high value of the Ben Nevis observations. 


DrurNAL TEMPERATURE VARIATIONS IN THE SEA- 
WaTER OF THE LEVANT. 


Dr, Buchan also read a paper on this subject, 
making use of an unusually complete series of 
observations made by the Austrian warship Pola 
during her cruise in the Levant in the years 1890 
to 1893. The work deserved the highest praise in 
every respect, Dr. Buchan stated. He dealt with 
the sea temperatures at depths down to 328 ft., 
taken in water about 1200 ft. deep, under a gene- 
rally cloudless sky with light winds. The surface 
temperature was, e.v., 77.3 deg. in the morning 
and 78.8 deg. in the afternoon ; for the first 16 ft. 
the decrease with depth was slight, and the after- 
noon temperatures were about 1.4 deg. higher than 
the morning temperatures. The water then got 
colder as they penetrated deeper, and the difference 





between morning and afternoon temperatures 


vanished; at 328 ft. the thermometer marked 
60.6 deg. Dr. Buchan’s point was that the heat 
of the day was lost chiefly by radiation again during 
the night, and that the direct influence of the sun’s 
rays ceased at a depth of about 150 ft. ; any sus- 
pended matter would, of course, be of great 
influence. Professor Schuster and Dr. Aitken, 
however, thought that convection had a great deal 
to do with the question. 


Some RarnFALt PROBLEMs. 


Dr. H. R. Mill, of London, in this paper, dealt 
with some difficulties experienced in the prepara- 
tion of the rainfall charts for the United Kingdom 
which he exhibited. Many observers were wanted. 
The organisation installed by the late Mr. Symons 
had splendidly developed, and they had now over 
four thousand, mostly voluntary, observers, of which 
300 might change every year. The records ex- 
tended over thirty and more years, but in some 
parts, especially in the north, they had very few 
gauges. To arrive at average mean rainfalls 
over large areas, they had to allow for the 
different distribution of the stations, for the 
different lengths of the records, and the con- 
figuration of the country. It was very difticult 
to determine the average fall for any particular 
day ; in that case the hours of readings and the 
methods of entering had to be considered, in addi- 
tion to other points. When averages for the whole 
year were computed, some of those difficulties 
became less serious; but the unequal lengths of the 
periods of observation, and the absence of rain- 
gauges in certain districts, made the results un- 
certain. There were such gaps in Wales, and, 
though he understood the prejudice against piling 
up data, we wanted more information. Collective 
continuity helped us over inaccuracies. Dr. Mill 
suggested several methods, including composite 
photography, for compiling his new maps, and it 
was the methods which he hoped to have discussed. 
The discussion by Messrs. W. Marriott, Assistant 
Secretary of the Royal Meteorological Society, 
W. G. Black, of Edinburgh, J. Hopkinson, of 
Watford, Professor Turner and others, turned more 
upon details and the reliability of observers, how- 
ever. In replying, Dr. Mill remarked that he wished 
that all the stations were as splendidly equipped as 
the Southport station. 


Harr Hycrometers AND PsyCHROMETERS. 


Professor J. M. Pernter, of the Vienna Meteoro- 
logical Observatory, in this communication stated, 
in German, that the psychrometer was generally 
preferred to the hygrometer because it had a for- 
mula. He had found, however, that the formula 
was, after all, merely empirical ; that one of the 
constants did change with the wind, and that hence 
the hair hygrometer was not inferior on theoretical 
grounds. There were, however, mechanical objec- 
tions to the hair hygrometer : its arbor was mostly 
carried by the hairs, and friction as well as dust and 
rusting interfered with its action. The form which 
he exhibited was designed by Karl Schmidt and im- 
proved by himself. ‘he whole instrument forms a 
long rectangular frame of brass and iron. The 
pointer is attached to the axis of a small square, 
which is held by ten hairs, five being stretched be- 
tween the top of the rectangle and the one side of 
the square, and the other five between the bottom 
of the rectangle and the other side of the square. 
The axis thus always remains central and under 
equal tension, and a slight adjustment can be 
made by screws in the square and on the rods of the 
rectangle. The instrument had proved remarkably 
reliable in balloons and on firm soil. 

Professor Pernter also exhibited a photograph of 
what is known asa ‘‘sun ring,” though that term is 
likely to convey an erroneous meaning. It has 
been calculated by Bravais that contact arcs, of a 
radius of 22 deg., should form at the lower limb of 
the rising sun under certain conditions by refraction 
through ice needles, and that these arcs should 
unite when the sun rises to a kind of arrow with 
curved sides, forming a light pillar under the sun. 
This pillar can only be seen from mountains, when 
we can look below the horizon. As the sun gets 
| higher; the two arcs form a loop, whose vertical 
| axis is tlie vertical axis of the sun. Professor 

Pernter saw this phenomenon in September, 1902, 
from the Sonnblick in the Alps, 3106 metres above 





sea level, and succeeded in photographing it for the 
first time. He also measured it with the aid of a 
| photometeorometer—a direct vision glass screen, 
jwhich represents a horizontal projection of the 
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degrees of latitude and longitude of a spherical 
surface. 

The papers were discussed by Messrs. Shaw, 
Trouton, Lees, D. Archibald, and Snellen. Pro- 
fessor Trouton referred to his flannel hygrometer 
and the theory of hygrometers, and Professor Shaw 
remarked that he had spent many hours on the 
laborious adjustment of the psychrometer. The 
capillary problems of the theory, of hygrometers, 
Professor Pernter replied, had been studied by 
Sresnewsky. 

Professor Pernter had further brought one of 
the guns with which he produces the vortex rings, 
of which we have heard in connection with 


Hatt-Disperstnc CANNONADES. 


Professor Pernter was one of the first who inves- 
tigated the vortex rings issuing from these guns. 
What their effect is, nobody pretends to understand, 
as they are not likely to reach the clouds. But 
the rings hiss and bare trees of their leaves, and 
are deflected by houses before they can strike them. 
In this case only a demonstration was intended. 
An ordinary gun, above 1 ft. long, not quite a 1-in. 
bore, was placed horizontally, with its mouth pro- 
jecting into the narrow end of a funnel of sheet 
iron, 14 ft. long, and opening out to a diameter of 
30in. The vortex ring, which resembled an ordinary 
smoke ring—so far as its speed allowed one to see 
—struck the low bushes on the Marine Promenade 
of Southport, depressing the branches, but not 
destroying them. Charges of less than 1 Ib. of 
black powder were used, and some delay occurred 
because the mounting of the gun had been inter- 
fered with. 


Hoar-F Rost. 


Dr. K. Grossman and Mr. J. Lomas, of Liver- 
pool, illustrated this paper on the origin and on 
some forms of hoar-frost by beautiful slides. Hoar- 
frost had been very little studied, Dr. Grossman 
said. He found in Iceland, in lava caves on stalac- 
tites, not covered by ice, peculiar types of hoar- 
frost. They formed hollow hexagonal pyramids, 
up to lin. across and 2 in. high, built up of 
skeleton hexagons, and were attached by their 
apex; twin formations were frequent, and pyra- 
midical spirals likewise. As in the cubical crystals 
of rock salt, the crystals and pyramids developed 
chiefly at their corners, from which new small 
crystals start in steps or terraces. The same pyra- 
midical and other characteristic hoar-frost forms he 
afterwards observed in the cold stores of Liverpool, 
where the cold-brine pipes were running along the 
ceilings ; the best pyramids appeared underneath 
the pipes in draught-free corners ; the air-draught 
crippled the growth, giving rise to the production 
of spirals and other shapes. 


SetF-RECORDING INSTRUMENTS. 


Professor H. L. Callendar, F.R.S., in this com- 
munication drew attention to the self-recording 
instruments made by the Cambridge Scientific 
Instrument Company, chiefly on his suggestion, as 
eminently fitted for meteorological observations. 
The thermometers are platinum resistance thermo- 
meters of the well-known Callendar-Griffiths type. 
They are buried horizontally in iron tubes. When 
taking his first observations of underground tem- 
peratures, years ago at Montreal, he said, he buried 
his thermometers vertically, and was called every 
hour by an alarm-clock—as long as he could stand 
that. His new thermometers, buried 4in., 10in., and 
20 in. below the surface, show faintly, or distinctly 
a diurnal period, which, however, does not directly 
seem to depend upon heat diffusion and conduction, 
but rather on percolation of water. The new re- 
gistering instruments embody several improve- 
ments, not previously noticed in our columns, and 
requiring a special description ; they comprise an 
exceedingly delicate relay and an integrating plani- 
meter, one arm of which is attached to the writing 
style, the wheel rolling on the drum surface. This 
integrator was very useful in sunshine recorders, as 
it gave the total quantity of heat received. The 
bolometric sunshine receiver used consists of 
a differential pair of flat platinum thermometers— 
one blackened, the other bright—exposed side 
by side. The apparatus records the tempera- 
ture difference, which is a measure of the vertical 
radiation component. Professur Callendar showed 
comparative records from burniug glasses and from 
his own instruments, demonstrating that the former 
are quite unreliable ; a thick line is burned, for 
instance, although the sun was repeatedly obscured, 





and no sunshine recorded at all, although the sun was 
shining brightly for many hours. He also exhibited 
curves marking the suitability of the instruments 
for metallurgical work (temperatures and _recal- 
escences of cooling iron and steel), and for mea- 
suring the discharge of a few cells, as well as the 
load on 1500-kilowatt generators. It is noteworthy 
that the apparently slow instruments record cycles 
of 5 second correctly. Mr. Boys, Professor 
Turner, and Dr. Shaw complimented. the author 
on the remarkable success obtained. 


SEISMOLOGICAL INVESTIGATIONS. 


A brief account of the report of this Committee 
was given by its Secretary, Mr. John Milne, F.R.S. 
The report contains general notes on the stations 
and their registers, refers to Jeans’s views on the 
vibrations and stability of a pear-shaped gravitating 
planet, and, at some length, to the possible con- 
nection between earthquakes and the wanderings 
of our North Pole, or, rather, the changes in the 
direction or deflection period of these wanderings. 
Most careful latitude determinations, it will be 
remembered, seem to suggest that the pole has 
been moving in an irregular spiral since 1881, 
when these researches were commenced in Germany. 
The whole movement is very small. Albrecht’s 
map does not show deviations of more than 
0.3 second of arc from the mean position of the 
pole, and the whole wanderings might be per- 
formed, ‘Mr. Milne remarked, within an ordinary- 
size lecture-room. The comparison of the earth- 
quake registers from the four British stations—at 
Shide (on alluvium), Kew (on chalk), Bidston (on 
sandstone), and Edinburgh (on rock)—show that 
within 1901 and 1902 these stations registered re- 
spectively 168, 127, 228, and 155 earthquakes. Bid- 
ston records, therefore, most earthquakes, and also 
their first preliminary tremors ; but the durations 
and amplitudesare smaller than at the other stations, 
Kew records few disturbances, and commencements 
are late; the Edinburgh and Shide records are 
similar. The Strassburg station, which, Mr. Milne 
said, was intended as a directing station, was fitted 
with much more sensitive instruments than the 
British stations; but it was only for recording 
small tremors, not extending over great areas, that 
the Rebeur-Ehlert pendulums possessed advantages 
over the Milne pendulums. As regards the velocity 
of propagation of earthquake vibrations, it was now 
assumed that, if the preliminary tremors follow 
arcual paths (i.e., keep in the surface crust), then 
the velocity would be greater for disturbances 
travelling over long paths as compared with the 
speed upon short paths. If, however, the paths 
approximated to chords (straight lines through the 
earth), then the velocities were fairly constant. 
For paths of not more than 10 deg. (where chord 
and are differ but slightly), the velocity was only 
from 3 to 5 kilometres per second; for chords 
of 20 deg., already 9 kilometres ; and for chords 
of 90 deg., 11.5 kilometres. These observations 
would be compatible with an earth crust, not more 
than 40 miles in thickness, passing rapidly into a 
fairly homogegeous and exceedingly rigid nucleus. 
Mr. Milne’s report is always most interesting, but 
this year he alluded largely to his report of 1900 
(Glasgow meeting), to which we must refer our 
readers ; we abstracted it at the time. 


THe Votcanic Eruptions IN THE WEST INDIES. 

Mr. D. Burns, of Carlisle, presented in this paper 
an electrical theory of the Mont Pelée eruptions. 
The clouds, the mountain, and the sand were all 
electrically charged, in his opinion, and the sand 
moved up and down under the influence of those 
charges. Dr. Shaw, int the chair, remarked that 
the phenomena were too complhicated for any simple 
theory ; and most scientists agree, we believe, that 
electricity had a very minor part in the phenomena. 


Procress oF MacGnetic SURVEY IN THE UNITED 
StTaTEs, 


This was the first of two communications sent 
by Dr. L. A. Bauer, chief of the magnetic work of 
the United States Coast and Geodetic Survey ; 
Professor Schuster briefly abstracted the papers. 
Maryland has now the best magnetic survey of 
any country except Holland, and it needs it, since 
Washington is near a very pronounced disturbance. 
The magnetic survey of the United States is being 
re-organised, and by 1910, it is planned, there will 
be one magnetic station to every 25 or 30 square 
miles ; at present Holland has one to every 40 
square miles, and England one to every 139 square 





miles. Canada, it is hoped, will join in this, as 
in the other meteorological work of the United 
States. Five magnetic observatories are contem- 
plated. Dr. Bauer’s last declination maps for 1902 
are based upon 8000 observations. 


Tue Eartu’s Macnetic ENerey. 


This is the second paper by Dr. Bauer. Calcu- 
lating the total energy of the magnetic field outside 
the earth’s surface in spherical harmonics, Dr. 
Bauer finds that there has been a loss of 3 per 
cent. in the total energy between the years 1838 
and 1884. That would indicate that the earth’s 
magnetism is dying out. But the results are too 
uncertain. It is curious, Professor Schuster re- 
marked, that we should be more certain about the 
earth’s potential’ of fifty years ago than about the 
present potential. 


Report of THE FALMOUTH OBSERVATORY 
CoMMITTEE. 

Dr. Glazebrook presented this report, which will 
be published in the reports of the National Phy- 
sical Laboratory. The instruments at Falmouth 
had now been repaired, and the work was all the 
more valuable since we were, in London and else- 
where, so much disturbed by electric railways. 


TERRESTRIAL MaGNETISM IN RELATION TO 
GEOGRAPHY. 


We will conclude this portion of our report by 
quoting a few remarks from the address which Cap- 
tain Ettrick Creak, R.N., C.B., F.R S., delivered 
to the Geographical Section. There had been great 
activity in the magnetic survey between 1840 and 
1850, he said, when Ross approached the South 
Pole, when magnetic observatories were established 
at Toronto, St. Helena, Cape Town, and Hobart, 
and when Hansteen and Due, Erman and Wrangel 
and others explored Europe and Siberia. A second 
period of activity followed in 1870 to 1880 with 
the Challenger expedition, whose results combined 
with those of other expeditions had enabled him to 
compile a magnetic chart for 1880, fairly reliable for 
the normal distribution of the earth’s magnetism 
between latitudes 70 deg. N. and 40 deg. 8., but not 
beyond. Captain Creak then spoke of recent pro- 
gress in magnetic surveys of the antarctic expedi- 
tions and the happy co-operation of various govern- 
ments and private individuals in these explorations. 
The magnetic South Pole could not be approached 
very nearly, and it was therefore fortunate that 
the Gauss and the Discovery had laid siege to it 
from opposite sides. The position of the magnetic 
North Pole had been fixed by Ross in 1831 by one 
observation only ; we did not know exactly where 
it was, and the results of the survey of this region 
by Amundsen, who had sailed last June, would be 
studied with the greatest interest. Captain Creak 
then passed to secular changes in the magnetic 
elements and local disturbances. These latter can 
be very bad, as is well known. In the Rapakiwi 
district (Finland) the needle turned completely 
round ; Invercargill, in New Zealand, and the ports 
of Reikiavik (Iceland) and Bermuda were other 
bad spots; there were magnetic ‘‘ shoals” under 
the sea, and H.M.S. Research had this year dis- 
covered one in East Loch Roag, on the Island of 
Lewis; those disturbing forces could not be 
measured from iron ships. Captain Creak finally 
dwelt on the connection between terrestrial mag- 
netism and geology, quoting the case of the 
Kaiserstuhl, near Baden, where basaltic rocks 
evidently caused disturbances. The officers of 
H.M.S. Penguin, engaged in the magpetic survey 
of the Funafuti Atoll, had been able to ‘point out 
to.the geologists positions in the Lagoons where the 
rock would be most accessible to boring apparatus. 


Tue Use or VectortaL MetHops IN Paysics. 


This memoir, by Professor O. Henrici, F.R.S., 
of the Central Institute, put in below, is the only 
paper, apart from the presidential addresses, which 
will be printed in extenso in the British Association 
Report, and also the only strictly mathematical paper 
which we can notice. , som he Henrici gave first 
the history of vectorial methods, which dates back 
to Newton. As the full title of the paper indicates 
—‘* Vector Algebra, being the Natural Form of 
Mathematics for Expressing the Relations between 
Physical Quantities ’—Professor Henrici would 
like to fill the gap which exists between the 
elementary methods and the higher processes of 
quaternions by teaching vector methods in schools. 
Professor Boltzmann, Dr, Larmor, Dr. Sumpner, 
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STRATTON’S FOUR-WAY HYDRAULIC VALVE. 
CONSTRUCTED BY MESSRS. DAVID BRIDGE AND CO., ENGINEERS, MANCHESTER. 
(For Des:ription, see opposite Page.) 
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| Sweden, and the section is so well preserved that 
|they have the appearance of having been ma- 
ichined. This is an important feature in the 
| process, as will be seen as the description pro- 
jceeds ; and it has been found that billets, 
|other than those received from Sweden, are not 
| sufficiently accurate in regard to the squareness of 
| the corners to give the desired result. These billets 
}or bars are 10 ft. to 11 ft. long, and range from 
| 34 in. section up to 8 in. The steel varies in tensile 
strength from 21 tons to the square inch up to 32 
| tons, and has an elongation of about 37.5 per cent. 
/on a 2-in. specimen. The higher tensile steel is 
| used for high-class steam pipes to meet Admiralty 
specification. 
| The billets are cut in sufficient length to supply 
and Mr. Swinburne all agreec with the author, and | the works ; Fig. 2 shows a drawing-shop for small | the metal for the pipe, allowing, of course, for fur- 
also with Professor Boltzmann, who regretted the tubes, and Figs. 3 and 4 two other drawing-shops, | nace waste. Billets from 34 in. up to 54 in. section 
want of uniformity in the commonly-applied terms. | the former being that for the largest tubes. The are cut with hot saws, and above that cold saws are 
(To be continued.) process of manufacturing tubes at these works| used. After the billet has been cut to the required 
|is of an interesting nature, and is an extension | length, it is put into a vertical hydraulic press, 
‘of what is known as the Ehrhardt process. | which has acircular die. The rectangular billet 
UNIVERSAL TUBE WORKS. |The plant consists of a series of punches and | fits into the die, the corners, of course, only touch- 
On the opposite page, and on page 496, we give | presses, the larger of which are actuated by|ing; a mandrel is then drawn down, and _ the 
illustrations of the works of the Universal Tube | hydraulic power, whilst the others are belt or | billet is pierced in order to form the bore of the 
Company, Limited, which are situated at Chester-|chain-driven. There are hot and cold saws, and|tube. This, of course, is done hot. The metal 
field, and which we recently had an opportunity of other machinery required in the process. The|displaced in making the hole is forced out 
inspecting through the courtesy of the managing tubes are made from square billets, which are fre- | and fills the spaces between the corners of the 
director of the company. Fig. 1 is a plan of | quently of Swedish steel ; they are rolled square in| square billet and the die. Considerable accuracy 
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WORKS OF THE UNIVERSAL TUBE COMPANY, CHESTERFIELD. 
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is needed in carrying out this work, as the hole 
must be of exactly the same content as the four 
spaces between the billet andthe die, no end pres- 
sure being used. At the Chesterfield works there 
are four hydraulic presses, and three power 
presses for this operation. Belt-driven presses are 
used for pipes up to 4 in. in diameter, whilst 


hydraulic presses are used for billets for pipes up | 


to 10 in. in diameter, the water pressure being 
1600 Ib. to the square inch. The approximate 
power of the hydraulic presses used in these works 
1s as follows :—One of 260 tons and 4 ft. stroke, 
three of 150 tons and 2 ft. 9in. stroke, two of 
190 tons and 13 ft. stroke, one of 130 tons and 
10 ft. stroke, one of 200 tons and 17 ft. stroke, 
and one of 260 tons and 11 ft. stroke. 

After the billet has been pierced, it is heated again 
and taken to a draw-bench. For the larger pipes 


there are three hydraulic benches, and these will | 


produce pipes up to about 12 ft. long by the hot 
process. It should be stated that the panch used 
in piercing the billets does not cut quite through. 


At the hydraulic draw-bench or press a mandrel is 
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put in the pierced billet ; the end of the latter is 
cooled to prevent the mandrel from going through 


the hot iron. By means of the hydraulic cylinder, | 


pressure is applied to the end of the mandrel 


which has the pierced billet upon it, and the whole | 


is thrust through a die of smaller diameter than 
the billet ; in this way the thickness of the metal 
is reduced, and the billet is elongated into a pipe, 
the process being continued until the required 
thickness of metal is produced, and the pipe is.so 
far completed. In this way the same diameter of 
bore is maintained right through the process, from 
the piercing of the billet onwards. Some pipes 
are finished hot; but when a better finish is 
needed, pipes are cold-drawn on a mandrel in an 
hydraulic press in exactly thesame way. It should 


be stated that between the hot and cold processes | 


the tubes are pickled to take off the scale. After 


cold-drawing the pipes are annealed ; they are then | 


sawn to length and finished. For small tubes of 
? in. up to 3 in. in diameter, the cold process for 
drawing is used. The billet is pierced in the 
same way as before described, and drawn down hot 


|toacertain extent. The elongated billet is then 
|taken to a chain draw-bench, and drawn down 
| cold through a die. In this case the tube is pulled 
| through by the chain being gripped in the usual 
| way, and the mandrel is on the inside, as is usual 
in producing solid-drawn tubes. 

| As the majority of our readers are aware, there 
|has been considerable difficulty in getting perfect 
| tubes for water-tube boilers, in which, owing to the 
| pressure being inside (as opposed to the compres- 
| sive stresses of the fire tube) and liable to increase 
any defect, it is necessary that there should be no 
incipient flaws or ‘‘ reediness” in the tube. The 
Chesterfield company depend, for getting a perfect 
| tube, on the high quality of the Swedish metal 
|used. Great attention, too, is paid to the prepara- 
| tion of the steel dies, which are hardened and very 
| carefully turned. Also, by annealing and careful 
inspection, greater certainty is secured for the 
| trustworthiness of the finished material. This 
company consider that their inspecticn is so severe 
that they are able to discover all practical de- 
fects. 

The works are laid out especially for a heavy 
iclass of steam and other pipes. A large number 
| of gas cylinders for heavy pressures are made, and 
‘there is a considerable product of round and 
| hexagon screw-couplings. A large number of loco- 
|motive tubes are made for use by the different 
railway companies. Amongst other articles pro- 
‘duced are boring-rods, sockets, hollow shafting, 
| couplings, stays, axles, collars, bushes, &c. The 
| works occupy an area of 9 acres, and have their own 
| sidings-in connection with the principal railways. 














STRATTON’S FOUR-WAY HYDRAULIC 
VALVE. 

Tue demand for lead-coated electric cable which has 
arisen within recent times has led to the higher de- 
velopment. of hydraulic presses required. for putting 
| on the leaden sheathing.. This has to bé done at high 
pressure, the lead being brought to the temperature 
needed to keep it sufficiently plastic whilst under com- 
pression. Some ingenious devices have been added to 
these presses to facilitate working,;.and one of the 
most recent is the four-way valve, which we now illus- 
trate and describe, and which has lately been put to 
work at the. works of Messrs, W. T. Glover. and Co., 
at Trafford Park, Manchester, where, through the 
| courtesy of the management, we lately had an oppor- 
tunity of seeing it at work. The valve in question 
is the invention of Mr. J. Stratton. It is manufac- 
tured by Messrs. David Bridge and Co., of Castleton, 
{near Manchester. In our illustration on page 492, 
Fig. 1 is a perspective view of a lead-press for cover- 
ing electric cables, the valve being shown on the 
| right hand ; Fig. 2 is a side view of the press, partly 
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in section ; Fig. 3 is a sectional elevation of the valve 
itself ; Fig. 4 isa section on another plane ; and Fig. 5 
isa plan. It will be noted that the valve shown with 
the press in og 1 is not arranged in the same way as 
in Figs. 3 and 4, but the principle and method of 
action is the same in both cases. i 

Before proceeding to describe the action, it will be 
well to point out the objections this valve is designed 
to overcome. In hydraulic presses, when pressure is 
required both at the top and bottom, four water-ways 
are naturally needed—one for the pressure water to 
the ram, another for the water to return the ram to 
its original position, and two others for the return 
water from each of the pressure chambers. As the 
presses were originally designed, a valve was fitted to 
each of these four pipes, and these valves were operated 
separately by hand. It was found that the pressman 
sometimes made mistakes and closed the valves in im- 
proper sequence, thus leading at times to serious acci- 
dents ; so the four valves were placed in one valve-box 
using four spindles and four hand-wheels. This was 
convenient as bringing all the valves close together, but 
it was possible that the attendant might make a mis- 
take, and, indeed, probable, if the man’s attention were 
withdrawn from his work. For instance, to apply 
pressure to the ram two of the valves had to be 
screwed down, and to return the ram to its starting 
place these two valves had first to be screwed back 
and the other two to be screwed down in proper 
order. The next improvement was the coupling 
together of the four valves, either by toothed wheels 
or by levers, so that when the first two valves were 
closed the other two would be opened, only one wheel 
being required. This arrangement, an example of 
which is shown on the valve-box of the left-hand 
press in Fig. 1, was a great improvement; and though 
it worked admirably at first, it was found that after 
a time trouble arose. When the valves became a little 
worn they leaked, and had to be let down on the 
seating. After a few days the pressman would have 
to lift one of the toothed wheels, and turn down to 
the extent of one tooth the spindle of the valve which 
was worn the most. Putting aside the fact that often 
less than a tooth would be required, unless the valve 
were allowed to leak considerably before changing, 
the man was liable to make a mistake in putting na 
the wheels. Water at the high pressure used in this 
work—up to, say, 3 tons to the square inch, leaking 
through a valve —will cut it so badly that it will soon 
need re-seating. Valves were therefore designed 
with levers that could not be altered by the press- 
man; but these had a number of internal valves, one 
to control the action of another. This arrangement 
was so complicated that it was abandoned, especially 
as the valves were apt to stick, when the whole box 
had to be taken to pieces. 

To get over these difficulties, the valve we now 
illustrate was designed. The valve is controlled by 
the hand-wheel, and has a double seating, as shown in 
the sectional views. By this means water entering 
the central valve chamber by the inlet shown in 
Fig. 4 may be made to pass into either one of the 
channels shown on the right and left in Fig. 3. As 
illustrated, the passage is open to the left-hand 
channel. The lower part of the engraving shows two 
separate valves, with a spindle at right angles to that 
of the first-mentioned valve. These valves have 
winged stems in passages communicating with the 
return passage shown in Fig. 4. As the distance 
between the faces is somewhat greater than that 
between their respective seatings, they cannot both be 
closed at the same time. A light coiled spring is 
fitted on a pin, and tends to keep the valve nearest 
to it closed, and the other one open. By a push-pin 
passing through a packed joint, the valves can be 
pushed from right to left, thus closing the one which 
the spring tends to keep open, and, of course, opening 
the other. 

The method of action is as follows :—Assuming that 
the ram of the press is at the bottom and at the lower 
end of its stroke, the positions of the valves would 
be as shown in Figs. 3 and 4. The water from the 
pumps — through the inlet, will pass along the 

ssage on the left of Fig. 3, and then—passing the left- 
nand lower valve which is kept closed by the sprin 
~—it flows through the opening indicated by a dottec 
circle in Fig. 4, from which it is conveyed to the bottom 
of the ram by suitable connections. The ram ascends, 
and the water expelled from the top of it enters 
the apparatus through the »assage indicated by a 
dotted circle on Fig. 4. It flows through the 
adjacent valve and escapes through the return pas- 
sage, which is shown in Fig. 3, and by dotted circles 
on the centre line of the drawing in Fig. 4. To reverse 
the action of the ram, the central valve is brought to 
the upper seating so as to allow pressure water to flow 
into the right-hand passage. At the same time the 





may be returned to its original position imme- 
diately after it has been used to close the right- 
hand valve; when the ram has reached its lowest 
position, and has again to be lifted, the hand-wheel is 
turned and the water-pressure will be momentarily 
equal on both sides of the ram. The spiral spring 
will then come into"play, closing the left-hand valve 
and opening the right-hand one. 








THE CRAIG GOCH LAKE. 

On page 485 we publish a view of the Craig Goch 
Lake, prepared from a photograph which has been 
kindly sent to us by Mr. James Mansergh, the engi- 
neer of the Birmingham Water Works. As is well 
known, the new water works of the City of Birming- 
ham have been under construction for several ‘years, 
and this is the first of the reservoirs to be completed. 
We reproduce below the letter we received from Mr. 
Mansergh :— 


Sir,—I am enclosing a photograph which may be of interest to 
some of your readers, if you will be good enough to reproduce it 
in an early issue. . 

It shows the highest dam of the service of reservoirs now 
being constructed for the Birmingham Corporation in the Elan 
Valley, Radnorshire, and the first which has been so far com- 
pleted as to admit of ‘being filled to overflowing, - 

About a fortnight ago, the depth of water flowing over the crest 
of the dam was 18 in. : 

The reservoir will probably be named. “Craig Goch Lake.” It is 
about 2} miles in length, its top water-level is 1040 ft. above O.D., 
and the depth of water in the river bed immediately behind the 
wall is 135 ft. I am, yours very truly, °~~ 

JAS. MANSERGH. 

Bryngwy, Rhayader, Radnorshire, October 1, 1903. 








THE BAUER PROPELLER-BLADE 
SHAPING MACHINE. 

THE improved machine for cutting or shaping the 
blades of ships’ propellers, which we illustrate on 
pages 488 an4 489, is the invention of Dr. G. Bauer, 
chief engineer to the Stettiner Maschinenbau Actien- 
Gesellschaft ‘‘ Vulcan,” Stettin, and is of considerable 
interest to marine engineers. The blades of the pro- 
pellers of the Kaiser Wilhelm II. were planed before 
they were fitted on the shafts, and two cuts were 
made to secure a perfect shape. It is equally 
interesting to mention that it was thought advisable 
to give the blades of the -Kronprinz Wilhelm an 
after-finish on this new machine. For this purpose 
the blades were successively sent back to Stettin, 
the ship’s propeller being meanwhile fitted with the 
spare blades.. What the machine performs is shown 
by Fig. 6, illustrating one of the blades of the 
Kronprinz Wilhelm before it had undergone the 
finishing treatment. The importance of an accurate 
finish for the operating faces had long been recognised ; 
but there were no suitable machines available, and we 
are glad to place a description of this important im- 
provement before our readers. 

The object aimed at is attained essentially with the 
aid of a tool which is reciprocated in helical lines over 
the blade, and which is radially fed forward after 
having completed one stroke, thus describing a series 
of concentric helical lines, which cut the generating 
lines, and make up the desired helical face. The tool 
is caused to rotate by means of a supporting arm round 
the axis of the propeller, while receiving both axial 
and radial advances. The method is applicable for 
shaping propeller blades to any generating lines. The 
generating line may be at right angles to the axis or 
inclined to it; it may also be a broken line with 
different inclinations to the axis in its different 
portions. 

A photograph of the machine which performs these 
operations is given in Fig. 7; Figs. 1 and 2 are sectional 
drawings. The illustrations represent the actual ma- 
chine Which has been used for finishing the propeller 
blades of the Kaiser Wilhelm IT. and of the Kronprinz 
Wilhelm, except that the diagrams indicate a few minor 
improvements since effected. The boss of the blades to 
be shaped is fixed to a plane cast-iron bedplate, and 
the blade mounted in the actual manner in which 
it is afterwards to work. The pressure face—i.c., the 
face which will press backward upon the water as the 
ship is going forward—is turned upward. A strong 
pivot Z (Fig. 3) is fixed in the bore of the boss, 
about which the heavy cast-iron arm A (Figs. 1 
and 3) revolves; the outer extremity of this long 
arm is supported by the carriage W, running with 
two wheels on a guide-path. The pivot Z is sta- 
tionary, and the rotation of the arm is produced by 
a worm wheel, keyed to Z, and a worm which is 
mounted on the arm together with the motor M ; the 
gearing comprises the pulleys R, the step cones ST, 
and several wheel trains. 

The tool, an ordinary planing steel, is, for reasons 
presently to be explained, not directly mounted on the 


lower valves are pressed over by the attendant, the | tool-holder 8, but in a sliding-piece H. The tool- 


right-hand valve being 
the left-hand one opened. This puts the left passage 
in communication with the exhaust, whilst the pres- 


ressed on to its seating, and | holder S moves up and down, and is borne by a car- 


riage Sch., travelling in guides all along the radial arm 
A. In scraping the propeller blades G, the tool de- 


sure water flows to the top of the ram through the | scribes, as was already pointed out, helical lines. 
passage shown by the dotted circle. The push-pin | Having made one cut, the tool travels back to the 





starting-point of its operating stroke, following the 
same path. The forward feed is then imparted to the 
tool, which now makes a frésh cut, is taken back and 
again advanced, and soon. The operation is therefore 
the same as in a shaping machine, except that this new 
machine moves in helical and not in straight lines. 
This helical motion is produced by the combination of 
the vertical up-and-down movement with the rota- 
tory movement of the arm, and the pitch of the 
helix depends upon the adjustable ratio of the two 
velocities. The vertical movement of the tool is 
obtained with the aid of a helical thread, cut upon the 
tool-holder 8; this thread engages with the worm- 
wheel X, fixed in the carriage Sch. The worm- 
wheel is driven through the intermediation of the 
the shaft We, the toothed wheels Z;, Z,, Z,, &c., and the 
bevel wheels Y,, Y, from the main worm which rotates 
the arm A. It will thus be clear that the two move- 
ments of the tool, the vertical movement of S and 
the rotation of the whole arm A, are independent of 
each other, and that the ratio of the two velocities 
can be varied with the help of the change-wheels Z,, 
Z,, &c. It is in this way that the machine is set for 
cutting helical surfaces of different pitches. The 
reversing mechanism of the machine,which returns the 
tool to the starting-point of its stroke, does not differ 
from the construction usually to be met with in large 
modern planing-machines. 

Having explained the operation of the machine in 
its general features, we have to refer to the special 
points which concern the feed mechanism. We will 
first describe the arrangement adopted when the 
two lines are normal to one another, as in Fig. 4. 
When the arm has travelled a certain distance 
beyond the blade, a roller which is attached to the 
levers will run on a stop on the guide-path. As a 
result, the slide which carries the tool-holder is ad- 
vanced through a small distance, and this movement 
is produced with the help of a spindle-nut fixed in the 
interior. On its next operating stroke, the tool will 
describe a curve parallel to the one just completed. 
The displacement is controlled by the change wheels 
and the spindle mentioned. 

The arrangement becomes slightly more complicated 
when the generating line is inclined at an angle to 
the axis ; this case will better be understood from the 
diagram, Fig. 5. An axial advance is required under 
this condition in addition to the radial feed. It is to 
meet this condition that the tool is not directly 
mounted in its tool-holder S, but in the sliding-piece 
H, which can be displaced within the tool-holder by 
the aid of a screw spindle. In order to ensure the 
desired inclination between axis and generating line, 
the proper ratio has to be maintained between the 
axial and the radial feed. In the case illustrated, the 
tool is, at the completion of each stroke, raised by the 
distance s,, and advanced outward by the distance 
8, thus producing a blade surface in accordance with 
the generating line A B. The spindles for imparting 
the radial and the axial feeds must be in positive con- 
nection, and special gearing is provided for this 
purpose. 

When a propeller-blade has to be shaped whose 
generating line forms an acute angle with the axis, 
the operation will be as follows :—The tool cuts a 
helical line on the surface, passes beyond the blade, 
and returns in the same line, again travelling beyond 
the blade. At a certain point, the adjustments are 
made for the radial and axial feeds, the movement is 
reversed, and the new cut commences. The tool itself 
is an ordinary: cutter- bar, whose cutting-edge is 
suitably inclined tothe face upon which it works. Since, 
however, the surface slope diminishes as we approach 
the top of the blade, it might be thought that the tool 
would frequently have to be changed during the 
ep of one blade. Asa matter of fact, however, 
that a blade may almost be completed with one tool, 
provided the cutting angle be suitably adapted to the 
average slope of the blade. The tool is, of course, 
pivoted as in a planing machine, so that it can be de- 
flected during its return stroke, and glide over the 
blade without meeting any resistance. 

The machine represented in the photographic view 
can deal with screw propellers up to 7 metres (23 ft.) in 
diameter. The pivot Z,, about which the arm A turns, 
has a diameter of 400 millimetres (153 in.), and the arm 
a length of about 4 metres (13 ft.), measured from centre 
to centre. When the machine has been fixed in the 
boss, which is done with the aid of a strong cone, 
the height from the upper edge of the bedplate to 
the upper edge of the -worm- wheel is about 
3300 millimetres (10? ft.) ; reckoned up to the highest 
point to which the change-wheels may reach, the height 
is 5 metres (164 it. roughly). Complete with bed-plate 
and guides, the machine weighs 40 tons. With a feed 
of 1 millimetre (;'; in.), the machine can, without difti- 
culty, take a cut 6 millimetres (} in.), in thickness ; 
that is a high efficiency. A blade of the Kaiser Wil- 
helm II. was shaped in 150 hours, a roughing as well 
as a finishing cut being made in this time. The 
blade has a length of 2,500 millimetres (8} ft.), and 
a surface of 3.46 square metres (not quite 37 square 
feet). Only one man is required for attending to the 
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machine, and the operation is, therefore, inexpensive. | 
The machine further affords a ready means for test- | 
ing whether a blade has the proper shape, and this to | 
a degree of accuracy which was not so far attainable | 
with any instrument. For this purpose, the blade is | 
provisionally clamped to the boss, and the tool is passed 
over different portions of the blade. 
once whether— 

1. The pitch of the blade is correct ; 

2. The inclination of the generating line is correct ; 

3. The shape is not otherwise irregular. 

The blade is first turned until the pitch is as nearly 
uniform as possible all over the face ; we then raise it 
by props until we get the correct inclination for the 
generating line. Any inaccuracy which remains after- 
wards noticeable has to be removed with this machine. 
In spite of careful workmanship, the very best blades 
that we can at present produce have spots which 
will deviate by several millimetres from the desired 
curvature. In Fig. 6, those deviations are marked in 
millimetres. The plus indicate that the blade in 
question—one from the Kronprinz Wilhelm—was too 
thick at the respective spots; the minus that the real 
surface did not reach up to the intended theoretical 
surface. The plus tell us, in other words, to what 
depth the tool should abrade ; the minus by how much 
the marked spots will be under the surface of the first 
cut. The blades of the Kaiser Wilhelm II., after 
having been machined, have proved theoretically per- 
fect in shape under minute examination. 


We then see at | 








LAUNCHES AND TRIAL TRIPS. 

Tuer Austrian battleship Bahenberg underwent her 
trials at full speed at Pola, on Monday, the 23rd ult. 
According to contract she was to make 18.5 knots with 
136 revolutions of her engines per minute. She actually 
made 20.6 knots, the number of revolutions being 149, and 
her engines developing 17,011 horse-power in place of the 
contract 11,900 horse-power. Her average was 19.67 
knots, with her engines working at 16,230 horse-power. 
She is fitted with Belleville boilers with economisers, and 
her engines were built by the Stabilimento Tecnico 
Triestino, of Trieste. 





There was launched from the yard of Earle’s Ship- 
building and Engineering Company, Limited, Hull, the 
new steamer Idaho, built to the order of Messrs. T. 
Wilson, Sons, and Co., Limited, Hull, for their New 
York trade, on Thursday, the 24th ult. The dimensions 
of the vessel are as follow :—Length, 400 ft. ; breadth, 
50 ft. ; and depth, 32 ft. 6 in. to upper deck, with shelter- 
deck all fore and aft above this. The ship will be fitted 
with quadruple-expansion engines, having cylinders 24 in., 
334 in., 48 in., and 76 in. in diameter by 51 in. stroke, 
supplied with steam at 215 1b. per square inch by three 
single-ended boilers, 14 ft. 6 in. in diameter by 12 ft. 
long, fitted with superheating, air heating, and forced 
draught apparatus. The engines are specially designed 
to work with superheated steam. With this end in 
view the high-pressure and first medium-pressure cylin- 
ders are fitted with separate working liners in the 
cylinders, and the admission of steam is controlled 
by piston-valves, the packing for piston and slide-rods 
being specially designed to suit the high temperature 
and pressure of the steam. The superheater and air 
heater are of a type designed by Messrs. Wilson’s super- 
intendent engineer, and have been fitted and wor 
with great success on several vessels of their fleet. When 
at sea with a loaded ship, the engines will develop 2400 
horse-power when running at 70 revolutions per minute. 


On Saturday, the 26th ult., the Flensburg Shipbuilding 
Company launched from their yard a steel screw steamer, 
to the order of the Chinesische Kiistenfahrt-Gesellschaft, 
Hamburg. This is the last of four sister-vessels ordered 
by this firm. On leaving the ways the vessel was named 
Bruno MenvelJ. The dimensions are as follows :—Length 
over all, 256 ft.; breadth, extreme, 35 ft. 44 in.; depth, 
moulded, 17 ft. 6 in.; carrying capacity, 2150 tons. 





The City of Bradford, a steamer constructed by Earle’s 
Shipbuilding and Hagincering Company, Limited, Hull, 
for the Great. Central Railway*Company, was taken for 
her official trial trip on Tuesday, Hult. ~The 
vessel was completely finished and equipped. and had her 
full load on board, and left Grimsby Roads at 6a.m., 
when, after adjusting compasses, she was steamed to the 
measured mile course at Withernsea, where runs-were 
taken, which gave a mean speed of 14} knots, being in 
excess of the contract requirements. After completion 
of the runs the ship was steamed back. to the south of 
the Spurn Lightship, and from thence was steamed for 
about six hours at full speed, the measured mile revolu- 
tions being fully maintained throughout. The engines 
worked smoothly and without the slightest hitch through- 
out the whole of the trials, and the boilers, which were 
worked under the Howden’ system’ of forced draught, 
gave ample steam. 


\ 


On Wednesday, the 30th ult., the steel passenger and 
cargo steamer Zambezia, built by Sir Raylton Dixon and 
Co., Limited, Cleveland Dockyards, Middlesbrough, for 
the Empreza Racional de Navegacion a Vapor, Lisbon, 
proceeded to sea for her official trials. She measures 
22) ft. by 33 ft. by 13 ft., with a deadweight carrying 
capacity-of about 1000 tons on a light draught of water. 
he machinery has been fitted by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, 
the cylinders being 17 in., 27 in., and 45 in. in diameter 





by 33 in. stroke, supplied with steam by one large boiler 
working at 180 lb. pressure. 





On Thurday, the ist inst., the steel-screw cargo steamer 

ero, built by the Laxevaags Engineering and Ship- 
building Company, Bergen, Norway, went for her trial 
trip on the measured mile, a mean speed of 10? knots was 
attained. The vessel is of the following dimensions :— 
Length, extreme, 278 ft. ; breadth, 38 ft. 6in. ; depth, 
19 ft. 8 in ; and the deadweight carrying capacity about 
2700 tons. The engines, which havealso been constructed 
by the Laxevaags Company, are of the triple-expansion 
type, with cylinders 19} in. by 31 in. by 51 in. in diameter 
by 33 in. stroke. The working pressure is 175 1b. 





On Friday, the 2nd inst., the s.s. Sabia, built to the 
order of Messrs. Knowles and Foster, London, by Messrs. 
Robert Stephenson and Co., “Limited; Hebburn, was 
taken from the Tyne to undergo her official trial over the 
measured mile... Her principal dimensions are 314 ft: by 
46 ft. 6 in. by 23 ft. 3in., and her deadweight carrying 
capacity is about 4500 tons. She is to be engaged in the 
South American trade. The main machinery for the 
vessel was supplied by Messrs. Richardsons, Westgarth, 
and Co., Limited, of Hartlepool, and consists of a set of 
ee agen engines having cylinders 234 in., 38 in., 
and 64 in. in diameter 4 in. stroke, and fitted with 
patent governor, steam being supplied by two. single- 
ended boilers 15 ft. 6 in. in diameter by 10 ft. 6 in. long, 
working at a pressure of 180]b. per square inch. On the 
trial, notwithstanding a very heavy wind, a mean speed 
of 105 knots was attained. 





The steel-screw steamer Queenborough had her official 
trial trip on Friday, the 2nd inst. This vessel-has been 
built by Messrs. William: Gray and Co., Limited, West 
Hartlepool, for Messrs. G. R. Sanderson and: Co.,~ of 
Hull. She is of the following: dimensions :—Length 
overall, 336 ft. ; breadth, 47 ft. ; and: depth, » 24 ft. 10 in. 
Triple-expansion engines having cylinders 24 in., 38 in., 
and 64 in. in diameter, with a piston stroke of 42 in., and 
two large steel boilers, adapted for a working pressure 
of 160 lb., have been supplied from the Central Marine 
Engine Works of the builders. The management at these 
works have recently been experimenting with super- 
heated steam, and, owing tothe. enterprise of Messrs. 
G. R. Sanderson and Co., the boilers of this boat have 
been fitted with one of their improved “‘ central ” super- 
heaters, with, so far, very gratifying results. ‘The 
amount of superheat obtained on the trial was more than 
sufficient, and had on two occasionsto be modified ; and 
after proper adjustment, the temperature was maintained 
at about 500 deg. Fahr. Up to this point there were no 
deleterious results to cylinders or lubricants. Although 
no absolutely accurate results were obtainable, it is esti- 
mated that the saving in fuel is 10 per cent. On the 
completion of the first voyage, it is hoped to have a 
full report of the working of this apparatus.- The trial 
was in every way satisfactory, an average speed of 11 knots 
being maintained. 





The speed trials of the s.s. Welsh Prince, the latest and 
largest addition to the fleet of the Prince Line, were held 
on Monday, the 5th inst. The time over the measured 
mile was taken several times in either direction, during 
which a mean speed of over 12 knots was developed at 
a draught of 21 ft. The steamer’s dimensions are :— 
423 ft. Gin. over all ; 52 ft. lin. beam; 38 ft. 4in. moulded 
to shelter deck. The engines have been supplied from 
the Wallsend Works of the North-Eastern Marine Engi- 
neering Company, Limited, and have an indicated horse- 
power of 2700. The ship was built by Messrs. R. 
Craggs and Sons, Limited, of Middlesbrough. 


Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
launched on the 5th inst. the twin-screw steamer Comrie 
Castle, which they have built for the Union Castle Mail 
Steamship Company. The vessel, which is a sister-ship 
to the Cluny Castle, launched from the same yard early 
in August, is 432 ft. in length, 50 ft. 3 in. in breadth, 
31 ft. 1 in. in depth, of about 5000 tons gross, and with a 
total-carrying capacity in holds and bunkers of about 
10,000 tons. The machinery, which consists of two sets 
of triple expansion engines, constructed by the builders, 
is capable of developing about 3500 indicated horse-power, 
and is supplied with steam from four large single-ended 
boilers with natural draught.. The total water-ballast 
capacity is about 2000 tons. Accommodation is provided 
for a large nuinber of passengers, 100 being berthed -in 
separate cabins containing two, four, and six berths, and 
200 in open berths ; while provision is also made for accom- 
modating about 400 additional poner at short notice 
in open berths. The hatch to the main hold is sufficiently 
large to ship a Pullman car or a locomotive, while one of 
the ten derricks is capable of lifting 20 tons. 





Two more of the County class of cruisers were 
launched this week. Messrs. William more and 
Co., Limited, Govan, ~~ into the water H.M.S..Car- 
narvon on Wednesday, the 7th inst., and on the following 
day Messrs. John ‘Brown and Co., Limited, Clydebank, 
launched H.M.S. Antrim. The contracts were placed in 
April, 1902. The dimensions of the vessels are :—-Length 
between perpendiculars, 450 ft.; breadth mioulded, 68 ft. 
6 in.; depth moulded to upper deck, 38 ft. 6 in.; mean 
load draught, 24 ft. 9 in.; displacement at load draught, 
10,700 tons; indicated horse-power, 21,000; s , 224 
knots. The coal bunkers are placed above and below the 
protective deck, abreast the engine and boiler rooms, 
thus forming additional protection in time of action. 
They have a total capacity of about 1800 tons. The lower 
protective deck proper is of the turtle-back type, and 
extends all fore-and-aft, the deck at side below the water- 





line forming a shelf for the support of the armour~belt. 
All machinery, magazines, auxiliary machinery, &c., are 
placed below this deck, which is intended to protect the 
vital parts of theship. The main armour- belt, of specially 
hardened steel, extends from the lower to the main deck 
at the sides, and fora length of about 250 ft. tg 
in way of the machinery s and magazines. The 
thickness of the belt for this distance is6in. Forward 
of this the armour is reduced to 44 in. for about 50 ft., 
and from this point to the stem the protection consists of 
nickel-steel plates 2 in: thick, which come well down 
below the water-line at the extreme forward end, and 
assist in strengthening the ram. At the after end of the 
6-in. belt armour a transverse armour bulkhead, 4} in. 
thick, is run across the ship between :the lower main 
decks, connecting the after ends of the beltarmour. Over 
the citadel thus formed by the side and bulkhead armour 
there is the main deck, of two thicknesses of plating, 
together about 1} in. The thickness of the lower pro- 
tective deck from the stem to the after end of the citadel 
is about # in., but abaft the armour bulkhead it is increased - 
to about 2 in. The- barbettes for the 7.5-in. guns and 
casemates for the 6-in. guns are of specially hardened 
steel, 6 in. in thickness. Special high tensile steel has 
been introduced into the construction of the vessel for 
shell and deck plating, in accordance with the latest 
Admiralty practice. ‘The armament will consist of two 
7.5-in. breech-loading quick-firing guns of latest pattern, 
mounted in barbettes, one on forecastle and one on poop- 
deck aft; ten 6-in. breech-loading 2 venerpy Mee m 
casemates on the broadsides (four of these can be trained 
right astern and four right ahead) ; ten 12-pounder quick- 
firing guns ; three 3-pounder quick-firing guns ; eight .303 
Maxim quick-firing guns; and two submerged _ broadside 
torpedo tubes. The propelling machinery will consist of 
two sets of triple-expsnsion engines in separate water- 
tight compartments, each set. having four cylinders, the 
diameters being about 414 in., 654 in., 734 in., and 734 in., 
and the stroke 3 ft. 6in. Three sets of water-tube boilers 
in three separate water-tight. compartments will be sup- 
lied, and also ‘a fourth set of six single-ended cylindrical 
ilers in the after boiler-room. The working pressure 
will be about 210 Ib. 





The new Russian submarine boat built at the Baltic 
Works has arrived “at. Kronstadt for her trials. She is 
cigar-shaped, and’ has’a length .of 77 ft. and a beam of 
14 ft. Her complement is‘twelve men. Her torpedo 
tubes are fitted with the apparatus of -the Russian engi- 
neer Djevetski, which’permits the torpedo to be aimed 
and directed immediately after it has issued from the 
tube. When the boat is on the surface, gasoline is used 
as fuel ; when submerged, the motive power is electricity 
supplied from accumulators. 





A series of official trials of the Itchen, torpedo-boat 
destroyer, built by Messrs Laird Brothers, Limited, of 
Birkenhead, has been carried out within the last ten days. 
A four hours’ coal consumption trial at 25} knots was first 
carried out, and on the full load displacement the speed 
was obtained with about 6800 indicated-horse-power, the 
consumption for four hours being under 30 tons. On a 
further trial of 12 hours’ duration at 13 knots speed the 
consumption was at the rate of 1.6 lb. per indicated 
horse-power. On Saturday, the 3rd inst., the full-s 
trial was completed, the vessel maintaining a s for 
four hours continuous running of 25.64 knots, after which 
the steering trials and trials for steam «propelling and 
starting were carried out. It is expected that the ltchen 
will be completed for commission within two months, 
this being several months within the contract time. 








Rartway Matrers at BrrMincHAm.—A considerable 
movement is contemplated by the London and North- 
Western Railway Company, upon the line between the 
north end of the tunnel at New-street Station and Monu- 
ment-lane, Birmingham. The inconvenience of running 
express trains from the North on the metals’ used for 
local traffic has long been apparent to the officials, and it is 
now proposed .to widen the line between Harborne 
Junction and New-street, so as to admit of an additional 
set of metals being laid down. A new platform is also 
to be erected at Monument Lane Station. The land 
required by the company for the completion of the scheme 
has been scheduled, as well as some 50 or 60 houses which 
will have to be demolished. The company will have to 
provide, undér the Artisans’. Dwellings Act, accommoda. 
tion for the people whom they remove ; and it is expected 
that new houses will be erected near the city boundary 
at Soho. The plans.have not yet been finally approved ; 
but it is anticipated that the preliminary arrangements 
will be sufficiently advanced to enable the. work to 
commenced by the end of October. The Great Western 
Railway Company is also engaged upon improvements 
upon its lines in Birmingham and : the~ neighbour- 
hood. A scheme for an extension of the lines and 
the station .at_ Hockley has been” practically com- 
pleted, and preparations are being made for widening 
the line» between Solihull and Birmingham. This will 
involve a rearrangement of the stations at Handsworth, 
Soho, Snow Hill, Bordesley, Small Heath, : Acock’s 
Green,.and Olton. .Snow Hill station is to be recon- 
striicted, and this work, together with the widening of the 
lines, will.cost about 250,000/.; but, owing to the magni- 
tude ofthe. operations, it is unlikely that this portion of 
the scheme-will’ be completed for some_years. In the 
meantime it is hoped to make considerable progress with 
the other portions of the undertaking. Work at Ockley 
will cost about 100,000/., and a similar sum will be required 
for a new station at Tyseley ; together with the provision 
of a commodious locomotive department, with the neces- 
sary yard, at Small Heath, 
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of the Committee upon Mechanical Coal-Cutting: Part I.— 
Longwall Machines.” The following papers will be read or taken 
as read :—‘ The Anthracitation of Coal,” by Mr. David Burns 
‘*Boreholes for Pumping Purposes,” by Mr. Edward S. Wight. 
The Neu-Catrice portable electric miners’ lamp will be ex- 
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BRITISH AND GERMAN INDUSTRIES. 

THE publication by the Foreign Office of a re- 
port on the trade of Germany makes the article 
commenced in this week’s issue on one of the 
more progressive German industrial companies 
specially opportune. Our article indicates clearly 
the policy of many individual firms, while the 
reportof Mr. Consul-General Schwabach, of Berlin, 
reviews, inter alia, the general trend of what may 
be called collective industrialism. For some time 
there has existed in Germany the ‘‘ Abrechnungs- 
stelle fiir Ausfuhrvergiitungen,” organised by the 
iron and steel manufacturers with a view to pro- 
moting the export trade. A grant is made to 
exporting firms equivalent to the difference in the 
export as compared with the home price, and this 
enables any firm to dispose of surplus stock to 
foreign clients at such price as it will bring. As 
they cannot lose by this practice, it becomes the 
interest of all to maintain the home price by ob- 
viating undue competition. The ‘‘ drawback,” as 
the grant is called, is based on the quantity of raw 
material used in the manufactures exported. Ex- 
perience has shown that exporting firms, in their 
eagerness to develop foreign trade, have sometimes 
taken a price which was lower than it need have 
been to make business ; that is to say, German firms 
offered terms, in this country for instance, much 
farther than was necessary below those which could 
be entertained by an English competitor. 

German manufacturers have evidently been im- 
pressed now by the opinion of the British firms, to 
the effect that there was no necessity whatever for 
German manufacturers of iron and steel to sell, in 
this country in 1901 and 1902, at such low prices 
as they did.. The result has been to induce manu- 
facturers to form a new, or additional, syndicate, so 





as to regulate the export of iron and steel, and to 
substitute collective management in this branch of 
the trade for the former individual control. _This 
combine will include works producing the raw iron, 
rough ironware, girder and rail syndicates ; and 
it is hoped that it will later embrace all concerns 
—, with sheet:iron, tubes, wire, and iron 

rs. 

It is proposed to inaugurate a system for 
settlement between home and foreign sales and to 


8/determine the mode of fixing. the participation 


quota of the individual works belonging to the 
syndicate. . It is easy to foresee an enormous amount 
of difficulty and friction, especially as. some of the 
members of the syndicate are naturally more 
interested in the home than in the foreign demand. 
The extensive new works at Lorraine and Luxem- 
burg, for instance, depend very largely on the 
foreign trade. All, however, must participate, be- 
cause while the aim is directly to, promote export 
trade, there is the indirect desire. to maintain home 
prices at a normal level. Again, there is the trouble 
which must always arise between a small works and 
the large comprehensive concerns, which not only 
manufacture, but own the source of supply of raw 
material. This is an increasing class. Eighteen 
iron and steel concerns now own their own coal sup- 
plies, as compared with only seven in this category 
in 1895, and the consumption of fuel by these 
firms is now 11 million tons, as compared with 
4 million tons eight. years ago. 

The influence of this collectivism in the, foreign 
trade is clearly reflected inthe development of 
Germany’s exports, notably to Britain. ; Of course, it 
is a good thing primd facie for a nation to obtain its 
supplies from another nation at less than.cost price, 
provided it is not carried so far as to deprive to a 
serious extent such purchasing nation of the income 
which is derived from productive effort and is 
utilisable for purchasing. But we have no desire 
to enter into this general question here. We take 
the facts as they stand, because the progress of 
Germany, as of any foreign nation, in supplying 
demands which: have hitherto brought, wealth to 
this country, affords sufficient food for reflection. 
The total export of German ironware during the 
first half of this year amounted to 1,831,000 tons ; 
this is almost exactly double what it was in 
the corresponding months of two years ago. 
The imports of iron wares have decreased from 
233,700 tons to 133,400 tons, so that the imports, 
instead of being one-fourth of the exports are one- 
fourteenth. 

It is, of. course, true that the largest increase 
in exports is in materials in which little labour 
is involved. The value of the total exports for 
the six months is 16,618,0001., as compared with 
12,006,0007. in 1901, so that the average price per 
ton of ironware exported in the first half of 1901 
was over 12I.; as compared with 91. in the past six 
months. [Part of this lower value is, of course, 
due to the sale of the surplus stock at what it will 
bring, but the fact seems also to indicate that 
the exports were more or less of the partly un- 
manufactured type. Thus, shipments of raw iron 
have increased from 57,000 to 248,400 tons, while 
blooms have increased from 48,300 to 330,300 tons. 
But there has beena steady increase in most manu- 
factures ; thus rail shipments have increased from 
80,600 to 219,100 tons; angle and T-irons, from 
166,000 to 208,600 tons; plates and sheets from 
117,600 to 146,900 tons, and so on almost throughout 
the whole list. 

The exports of iron and steel from Germany to 
this country have certainly increased, but. we find 
that a very large proportion. of the increase is 
in blooms—from 11,670. to 190,360 tons. Taking 
a calm, dispassionate view of general economics, we 
are not disposed to greatly regret such an increase, 
because the time must come—with the enormous 
development of transport facilities—when, distance 
must cease to be a great element in the exchange 
of the world’s commodities. The country which is 
able to supply certain articles of commerce, owing 
to its mineral, agricultural, geographical, or general 
economic situation or condition, must experience 
widened markets for such, while other countries, less 
favourably placed so far-as such products are con- 
cerned, must lose such trade ; and if we in Britain, 
by maintaining our superiority in the higher branches 
of manufacture, can keep our national nce-sheet 
in a satisfactory position, we shall be rappers in 
importiog the material in its incomplete state. 
There are those who—accepting this point of view 
—contend that the day must come when Britain 
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will have its chief iron-manufacturing establish- | 
ments on the seaboard, so as to receive its blooms | 
and billets by sea, distributing its finished manu- | 
factures, either inland or into exporting ships, with | 
the minimum of transit. Of course, ironmakers | 
will hope to defer the development of such a system, | 
which necessarily means some loss to them, and | 
because of this the importation of German blooms, | 
to the extent indicated, must be regarded with 
apprehension. The blooms exported are often 
in the form of immense forgings, ready for the 
lathe, so that the value is considerable. The 
tonnage of rails imported from Germany to Britain | 
has trebled in three years—from 12,900 to 38,470 
tons ; malleable iron tonnage has doubled—from 
12,000 to 24,000 tons; angle iron has increased 
from 48,980 to 74,230 tons; and pig iron from 
4000 to 12,910 tons. 

Jt can scarcely be said that the electrical industry 
in Germany has advanced at the same rate during | 
the past three years; but it must be remembered | 
that in the closing years of the century there was 
such a development of the producing facilities of 
Germany as was certain to involve, sooner rather 
than later, a period of depression. No nation can 
afford to increase its producing facilities at such an 
abnormal rate as was the case with Germany 
without suffering from the effects of over-produc- 
tion ; because the principle of disposing of the 
surplus stock to foreign nations at what it will 
bring can only be carried on to a limited extent. 
There is a maximum to the percentage which the 
surplus thus disposed of may bear to the total 
production, and, apparently, this maximum has 
long since been reached in many of the electrical 
concerns in Germany, so that the cutting of prices— 
which still proceeds—seriously affects the principle 
concerned. Combination, however, has here also 
been introduced, with a view of checking as far as 
possible the acceptance of unnecessarily low prices. 
As we have pointed out in previous articles, 
Siemens and Halske and the Schuckert Works 
at Niirnberg have combined with a capital of 
4,500,0001., of which 2,252,5001. are contributed 
by the first-named firm, and 2,247,5001. by the 
second. The former company retain and work 
independently the following departments :—Tele- 
graph, telephones, railway signalling, incandescent 
lamps, and carbon manufacture. The Allgemeine 
Electricitiits Gesellschaft and the Union Electricitats 
Gesellschaft have also arranged to pool their profits 
for a period of thirty years, distributing them on a 
scale agreed on. The capital of the first-named firm is 
3,000,0001., and of the second 1,200,0001. The first- 
named firm has recently acquired an interest in the 
Koérting Company, which has a share capital of 
800,000/., and is engaged largely in the manufacture 
of gas-engines ; the aim evidently being to develop 
as far as possible the utilisation of the waste gases 
of blast-furnaces, and the creation thereby of an 
electricity supply in mining districts. 

Other industries are dealt with in the Foreign 
Oftice report, but it may suftice here to indicate 
some of the points suggesting an improved eco- 
nomic condition in Germany, which, as we have 
shown, affects the iron and steel industries advan- 
tayeously, but has not brought about any material 
increase in activity in the electrical industry. 
Business is reported to be much more active than 
during the last two years, although prices have not 
improved to the same degree. There has been an 
increase in the freight traffic on railways to the 
extent of about 6 per cont. The total foreign trade 
of the first half of 1903 was much larger than 
last year, the exports having increased in two years 
by 3.3 million tons, and by 13,700,0001.; and in 
one year by 2.5 million tons and 9,400,0001. In 
addition to the large increase in iron wares, there 
has been—when comparison is made with the first 
half of 1902—an increase of 9200 tons and of 
515,0001. in copper and’ copper wares; while 
chemicals and dyestuffs have | increased by 57,000 
tons and 585,000. All vextiles have increased 
considerably, but what is of even more importance 
is that the number of idle workmen has greatly 
decreased during the year. Thus, in February the 
number of applicants per hundred vacancies was 
175.9, as against 219.4 a year before ; and now the 








number has decreased to about 141.6, as compared 
with 166.1 a year ago. Unfortunately, there is | 
in Germany, as here, increased discontent among | 
the men with improved trade activity; and in 
several directions there are demands for a minimum | 
wage and a maximum working day. This is par- 


day of ten hours js sought in some districts, and a 
minimum wage of 7d. per hour. 

There has been also freer investment in in 
dustrial concerns, the amount invested under this 
heading during the first half of this year being 
3,250,000/., which is nearly three times the amount 
of the new investments in the same period in the 
two preceding years. The average price at which 
new industrial shares were issued was also higher 
than in the previous years, the rate being 140 per 
cent., as compared with 130 per cent. and 111 per 
cent. in the two preceding years. There is only 
one electrical undertaking included in the list, and 


the issue here was at 225 per cent., the only other 


concern approaching this being a colliery company. 


| Investors, however, still maintain a certain reserve 


with regard to shares where the dividend is not 
fixed, the preference being for securities bearing a 
fixed rate of interest. A further indication of 
industrial activity is found in the fact that, although 
the amount of coal available for home consumption 
increased from 78 million tons in the first half of 
1902 to 84.66 million tons in the first six months 
of this year, stocks have very materially decreased, 
especially in the most important centre of the 
German coal trade—in Rhenish Westphalia. The 
demand for coke, too, has been very brisk, especially 
in Westphalia, and stocks have been reduced toa 
very small amount ; the export in coke having been 
very considerable—125,300 tons in six months, as 
compared with 160,000 tons for the corresponding 
period of last year. It therefore appears from an 
examination of the whole of the facts that the 
industrial situation in Germany is improving, and 
that manufacturers are determined, by collective 
effort, to secure as large a share as possible of trade 
to other countries—notably, to the United Kingdom 
and her colonies. 








MACHINERY DEFECTS AND THEIR 
CAUSES. 

Oxce again Mr. Michael Longridge, the chief 
engineer of the Engine and Boiler Insurance Com- 
pany, places engineers in his debt by the publica- 
tion of his annual report on engine, boiler, and 
motor breakdowns which have occurred during the 
previous twelve months. The way of the reformer 
is proverbially hard, but still progress is evident, 
and as year follows year owners and users gain more 
and more experience, and makers also learn to 
avoid details which experience has shown to in- 
volve elements of danger. It is of some interest 
to compare the origin of the accidents to steam 
and to explosion engines, and the following figures 
are given by Mr. Longridge : — 
Steam Gasand Oil 


Engines. Engines. 
Per Cent. Per Cent. 
Due to accidents or causes 
unascertained is 5 30 34 
Due to negligence of owners 
or attendant om Ses 23 35 
Due to old defects or wear 
and tear... Sie “a 24 19 
Due to weakness — faulty 
design or bad’ workman- 
ship ... i i 23 12 


It will be seon that with gas and oil engines a 
very large preportion of the failures arise from the 
negligence of the owners or attendants, a negli- 
gence which probably arises in the main from 
ignorance, and will be less in evidence as more ex- 
perience is gained with this class of motor. On the 
other hand, the fact that only 12 per cent. of the 
accidents arose from bad design or workmanship is a 
feather in the cap of the makers of gas-engines, 
since it will be seen that in the case of steam- 
engines the proportion thus originating was nearly 
double this figure. In accordance with our usual 

ractice, we reproduce here (see the next column) 

r. Longridge’s table classifying the nature of the 
steam-engine accidents reported on. 

It will be noted that valves and valve-gearing still 
retain their pre-eminence in the matter of causing 
trouble ; net 9 next to them come air-pump buckets 
and valves. Spur-wheels, which at one time were 
a frequent source of dangerous accidents, are now 
much less in evidence, partly, no doubt, because very 
large spur-wheels are now less used for driving mill 
shafting than was the case up till recently. On 
the other hand, failures of steam-chests and cy- 
linder covers are becoming more and more common, 
and are, to a very large degree, attributable to the 
rise in steam pressures. 

Perhaps the most remarkable accident noted in 


ticularly so in the case of the building trade, where a | Mr. Longridge’s report is the breakage of a crank- 








Steam-Engines. 
| Numbers. 
rie | During 
= Previous | Total. 
4 20 Years. 
Valves and valve gear 51 624 675 
Spur gearing . ws z 16 486 5U2 
Air-pump motions. . ay 4 25 309 334 
Air-pump buckets and valves .. 10 248 258 
Columns, entablatures, and bed- 
plates os ap es ost 10 229 =| 239 
Bolts* ie a> a = | 5 160 165 
Parallel motions, links, and guides 6 148 154 
Main shafts .. es x4 os 2 | 146 148 
Cylinder valve-chests and covers, 20 144 164 
Pistons Ee “A - cca 7 96 103 
Governors and governor gear ..| a 92 96 
Piston-rod crossheads : ‘J 3 71 7t 
Connecting-rods 8 70 «| 78 
Flywheels... - ss 4 66 | 70 
Air pumps and condensers 5 57 62 
Piston-rods .. o% ge 5 56 61 
Crank-pins .. 2 39 41 
Cranks iss be 1 35 26 
Gudgeons in beams 1 27 28 
Beam and side levers... ff 6 24 30 
Total wrecks, cause not ascer- 
tained be ae oy 0 6 6 
Main driving ropes 0 5 5 
Second-motion shafts 0 3 3 
191 3141 3332 











* These do not include bolts in pistons, air-pump buckets, con- 
necting-rods in the moving parts of valve-gear, bolts in these 
parts being included with the parts themselves, 

pin of a horizontal Corliss engine. This pin was 
6 in. in diameter at the journal, and was tapered 
into the crank-cheek, its diameter at the large end 
of the taper being 7} in., and 7 in. at the other end, 
where it joined on to the journal with a well-rounded 
fillet. It was thus, in accordance with good prac- 
tice, much larger inside the crank-web than at 
the journal. Nevertheless, it broke in two just 
inside the eye of the crank, the fracture com- 
mencing in the fillet. The calculated stress on 
the metal was only 6000 lb. per square inch, 
and the crank had made some 270 million revolu- 
tions. Mr. Longridge refers to the failure as a 
mystery, and has never met with a similar case. 
We can only suggest that the metal may have been 
of inferior quality for its particular purpose. Not 
so many years ago much alarm was felt at the 
spontaneous fracture of certain mild steel boiler- 
plates which had satisfactorily passed the inspec- 
tion tests. It would seem quite possible that 
material of a somewhat similar character had been 
used in this case. Perhaps a micrographic ex- 
amination of the pin would have afforded interesting 
information. Such an examination, however, is 
not well suited for workshop or acceptance tests, 
as it takes too long to make ; but there is good 
reason for believing that the notched-bar impact 
tests, recently introduced, may meet the want. They 
certainly show up the ‘‘fragility”” of bad metal in 
a most emphatic manner. In twosteels of very 
similar characteristics, as indicated by ordinary 
bending, tensile, and impact tests, very marked 
differences may appear if the bars are notched 
before making the impact tests on them. Another 
very curious accident discussed is one in which a 
bolt belonging to the big end of ‘a connecting-rod 
broke in service, not, however, through the threads, 
as might, perhaps, be expected, but in the body. 
The fellow bolt, which by this breakage had the 
whole of the load thrown on it, and at a consider- 
able leverage, merely bent, without giving way. 
The calculated stress on the broken bolt was only 
3400 Ib. per square inch. ; 

Referring to an air-pump breakage in which the 
plunger was of the trunk type, Mr. Longridge re- 
marks that nearly all trunk motions insured by his 
company have broken down at one time or another. 
The pin is generally inaccessible, dirt and grit ac- 
cumulate at the bottom of the trunk, and Wear 
takes place, which is followed by ‘‘ knocking,” and 
results ultimately in a complete breakdown. 

A good many accidents have arisen from water get- 
ting into the cylinders of engines. Where much water 
enters, relief valves are useless, since they cannot 
be made large enough. Two cases of breakages 
thus occasioned are discussed in detail in the report. 
An interesting case in which a safety gear failed 
to act is described as occurring with a McNaughted 
beam engine. This, in addition to the ordinary 
governor, was provided with a “knock-off” emer- 
gency gear intended to shut off steam completely in 
case of the engine running away. In the absence 
of the engineman, the engine began to race. and 
the operatives, not unnaturally, immediately threw 
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off their machines, thus further reducing the load 
on the engine. The safety gear failed to act, and 
finally the flywheel burst, causing a total wreck. 
The position of the knock-off gear had previously 
been objected to by the insurers, but the owners 
of the engine had neglected the warning. 

Some very remarkable instances of steel shafts 
being badly worn by their journals are recorded in 
the report. In one case the engine in which this 
occurred was provided with forced lubrication, the 
journals running on white metal. In 15 months the 
wear of the journals amounted to from 4, in. to ,y in. 
The white-metal linings were hardly worn at all. 
No reason for the rapid wear was discovered. An 
analysis of the bearing metal showed it to consist of 
75.77 per cent. tin, 12.90 per cent. antimony, 6.72 
per cent. lead, and 4.61 per cent. copper. A micro- 
scopic examination similarly failed to detect signs of 
grit. In another case a heavy shaft, after running 
satisfactorily for seventeen years, had the white 
metal in one of the brasses renewed, and ten 
months later the shaft had worn in the journal toa 
depth of over $in. Another curious case of wear is 
described in the section dealing with electro-motors. 
Here the armature shaft had ring lubricators. These 
rings were of brass, and in the course of 34 years one 
of these rings had so worn away the shaft below it 
that fracture took place ; the ring itself was hardly 
worn at all. Of course, these cases would be intel- 
ligible if particles of emery had embedded them- 
selves in the soft metals, which would then act as 
laps, but no traces of any such abrasive were dis- 
covered. 

Valves and valve-gears have also been responsible 
for the highest proportion of failures in gas-engines, 
but trouble has also arisen from jackets being burst 
through frost, and in other cases quoted the cy- 
linder was cracked. by overheating, due to the 
furring up of the water-jacket, for the cleaning of 
which no provision had been made. A failure 
which should receive the attention of designers is 
that of a gas-engine shaft supported on three 
pedestals. When the engine is of the horizontal 
type, it is impossible with the class of the labour 
usually available to keep the three journals truly 
in line, since the brasses wear in two directions. 
Undue strain is thus put on the shaft, and in the 
case reported on led finally to the wrecking of 
the engine. With vertical engines, there is less 
difticulty with a three-bearing support for the shaft, 
since the wear is all in a vertical direction, so that 
changes of level alone have to be considered. 

The insurance of electric motors must apparently 
be a highly speculative business. Taking a general 
average, one dynamo in twelve has an accident during 
the year, whilst one motor in eight may be expected 
to break down. These are average figures, but in 
certain industries the ‘‘ mortality,” if one may use 
the term, is much higher, since, on the average of 
motors employed in collieries, one in three breaks 
down annually ; whilst of those used in actual coal- 
cutting, the casualty rate is as high as 50 per cent. 
Further, this class of machine suffers from general 
deterioration to a marked degree. In the case of 
motors, fully one-fourth the failures arise from old 
age. The insulation has perished to such an 
extent that, if disturbed, it falls. to pieces, and 
damage to a single conductor therefore involves 
the complete rewinding of the armature. Over- 
loading, as a, cause of failure, is apparently less 
common, but is still responsible for one-seventh of 
the total motor breakdowns. In one case a 2 
horse-power motor, designed for a current of 17 
amperes, was fitted with,« ‘‘fuse” consisting of a 
length of No. 18 S.W.G. copper wire calculated to 
melt at 108 amperes. On test it was found that 
the working current varied between 23 and 27 
amperes, rising to 30 at. starting. In a sister- 
motor of the same size, the current at start- 
ing rose to 105 amperes. A curious accident 
noted is the fracture of the armature shaft of 
a small motor. The break started in a V-groove 
less than ;); in. deep, turned in the shaft to prevent 
the creeping of oil The localisation of strain thus 
occasioned is an obvious source of weakness. 

The reports on boiler failures contain less that is 
novel. Perhaps the most interesting point is the 
fact that whilst a steel boiler using a particular 
water required new plates at the end of three years, 
an iron boiler working under similar conditions did 
not require new flues for seven years after starting. 
Some interesting cases of steam-pipe failures are 
also commented on. In some instances these arose 
from defective brazing, but in others water-hammer 
Was responsible. It is most important in design- 


ing steam-piping that there shall be no long hori- 
zontal length in which water can collect. The provi- 
sion of drains has proved entirely inadequate to pro- 
tect such lengths of piping. Where horizontal pipes 
| have to be used, they should couple up to a vertical 
pipe extending down. below the horizontal length, 
and the lower portion of this vertical pipe should 
connect to a steam-trap. In many cases of damage 
from water-hammer, a horizontal pipe not thus pro- 
tected fills partially with water, with steam above the 
upper surface. The water being undisturbed, the 
lower portions of it are much cooler than the steam. 
If, now, a drain or valve is opened, the water is 
agitated, and the cooler water rising to the surface, 
a sudden condensation of the steam above it takes 
place, and fresh steam rushes in from the boiler 
at a tremendous velocity to make good the 
vacuum. This rush of steam carries with it the 
water, which is flung at a high speed against some 
bend in the pipe or valve-box, which is often unable 
to stand the shock. 








THE STEEL TRUSTS POSITION. 

Tue English iron and steel trade will learn with 
interest that the profits of the United States Steel 
Corporaticn for the quarter to September 30 show 
a material decline, and that the directors have 
decided to reduce the dividend on the common 
stock by one-half. The net earnings are 32,303,000 
dols.—a decrease of 4,642,000 dols. as compared 
with the corresponding period of last year, 
which decrease is equal to nearly 1 per cent. 
on the common stock. More significant, how- 
ever, than the aggregate decline is the pro- 
gressive falling-off for the three months, the 
profit for July having been 12,385,000 dols., 
for August 10,918,000 dols., and for September 
about 9,000,000 dols. The Corporation is badly 
off for forward business, and its efforts to bring in 
fresh business by successive reductions in the price 
of its commodities only encourage consumers to 
hold out for a still lower level of values. Plants 
are being put out of operation, but stocks are evi- 
dently accumulating, for onc hears talk of an early 
campaign in Europe—meaning that, in accordance 
with the amazing ‘‘ law of surplus,” the produc- 
tions for which a market cannot be found at home 
will be dumped down here, to depress our trade 
further and to give the Trust a better chance on 
American soil (where it commands virtually its own 
prices) by the removal of an inconvenient quantity 
of stock. That there will soon be shipments may 
be accepted as beyond question. 

An odd feature of the position of the Steel Trust 
is that its stocks have recently been dwindling in 
value, until now the commén’ stock—of a nominal 
value of 100 dols.—can be bought at less than 
18 dols. The heaviest and most persistent selling 
has come from Pittsburgh and district, and has 
been on the part of some of the gentlemen who 
were made millionaires over this particular amalga- 
mation ; and to us there seems much significance 
in this. The selling may have been forced in part 
—that is, made necessary in order to provide for 
losses in other directions ; but it is beyond a doubt 
that much of it has been brought about by a con- 
sideration of the position and the outlook. We 
have pointed out in these columns before that the 
appropriations for depreciation of plant and for 
strengthening the reserves have, from the start, 
been ridiculously inadequate, and the company is 
beginning to feel the pinch of this suicidal - icy 
at the very time when its profits are going off at a 
rapid rate. Among other influences is one which 
must not be overlooked. Next year will witness a 
Presidential election, and one of the features of 
the campaign will be an anti-trust agitation, with 
the Steel Corporation and its practices as the chief 
object of attack. Other circumstances have con- 
tributed to the fall. Perhaps the most effective of 
them was the announcement made early this week 
about the proposed extension of the syndicate, 
formed earlier in the year, to underwrite the ex- 
change of 40 per cent. of the preferred stock for 
new 5 per cent. bonds, and the raising of 50,000,000 
dols. additional cash for working capital. The 
arrangement in question was to expire on October 1, 
but, as has already been made known, the 
syndicate has had the field entirely to itself 
in regard to the matter, and is understood to 
have continued making exchanges of preferred 
stock for the bonds, though the amount of 
the conversion up to this time is still practically 
unknown. It is now proposed by the syndicate 





managers to continue the arrangement until July, 
1904, and at the same time a call has been made on 
the syndicate members for 25 per cent. on the 
amount of their subscriptions, which will raise the 
cash contributions on the 20,000,000 dols. fund to 
15,000,000 dols. This move, it is claimed, has 
been followed by heavy selling of the new 5 per 
cent. bonds by members of the syndicate who do 
not desire to remain in a losing venture, and by 
liquidation of the bonds by others who have difficulty 
in raising the amount they are required to pay 
under the fresh call for 25 per cent. 

The Steel Trust is not without its defenders in 
the American Press. That it has kept prices at a 
high level is not denied, but it is asserted that it 
has all along kept them from going so high as they 
might have done, but for, what is called, its restrain- 
ing influence. Incidentally Mr. J. P. Morgan is 
hailed as the industrial saviour of the steel trade 
of the United States. Says one leading authority : 
—‘* What was the occasion that brought the Steel 
Corporation into existence? It was the fact that 
the various constituent companies now embraced 
in the greater corporation had, in a spirit of re- 
sentment, put prices at figures that threatened 
to involve them all in destruction. Mr. J. 
P. Morgan did not assume the tremendous task 
of floating the new undertaking for the mere 
fun of the thing or as a pastime. He stepped in 
to avert the ruin that would have surely followed, 
except for some heroic step like that. Consider what 
happened between January, 1900, and January, 
1901. Bessemer pig iron at Pittsburgh dropped 
from 25 dols. to 13 dols. per ton ; steel billets in 
Pittsburgh dropped from 34.50 dols. to 19.75 dols. 
(with the price in September as low as 17 dols. 
per ton) ; No.1 foundry pig iron at Philadelphia fell 
from 26 dols. to 16 dols. per ton; all other classes 
of products in proportion. Is it reasonable to 
contend that these low prices, which embodied a 
forecast of early destruction to all the weaker con- 
cerns, should have been continued after theformation 
of the Steel Corporation?” It is to be feared that 
we have done Mr. Morgan an injustice. Our 
impression was that he embarked upon this under- 
taking in the spirit which actuated him in his 
railroad deals and his shipping combination — 
because he saw a chance of making a fancy profit 
for himself out of it. Another point which is 
insisted upon is that the Trust could not, even if 
it would, have maintained the previous low level 
of values, that they were ruinous as they stood, 
and, furthermore, that the cost of turning out its 
products has greatly increased, which is undoubtedly 
true, though it does not account for more than a 
small proportion of the increased cost of iron and 
steel goods, as exemplified by the Trust’s price-list. 








THE LAW OF COMPENSATION. 

A curious question of law, relating to the com- 
pensation payable to a mine-owner who is prohibited 
from working certain portions of his coal, has 
recently been decided in the House of Lords. As 
our readers are probably aware, if coal-bearing 
strata are subjacent to a reservoir, the Water 
Works Clauses Acts empower the water company 
to serve notice upon the mine-owner to treat for 
the sale to them of the rights of working those 
portions of the mine which cannot be worked con- 
sistently with the safety of their reservoir or other 
works. The price of the coal is to be settled, in 
case of dispute, by arbitration. What, then, is the 
measure of the value of the coal, the price of which 
is subject to constant fluctuation ? 

In the case of the Bwllfa and Merthyr Dare 
Steam Collieries (Limited) v. the Pontypridd Water 
Works Company, this problem arose in a concrete 
form. It seems that the water company, as they 
were entitled to do, required the colliery company 
to leave unworked a seam of coal lying “ater a 
parcel of land about 5}? acres in extent. This 
notice was given in 1898 ; but owing to delays, for 
which neither party was to blame, arbitration pro- 
ceedings did not. commence until June, 1900, and 
the arbitration was finished on February 1, 1901. 
Between 1898 and 1901 coal rose in price. The 
colliery company claimed that compensation should 
be assessed on the basis of an enhanced value, esti- 
mated by taking into account the gradual rise in the 
price of coal during the period named. 'The water 
company, on the other hand, asserted that they 
were only liable to pay the value of the coal as ai 
the date of the notice to treat. The importance of 





the question is made plain when we mention that 
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the arbitrator assessed the price, in accordance with 
the colliery company’s contention, at 5,6501., and at 
2,9501. upon the footing suggested by their op- 
ponents. It was left to the Court to say which of 
these figures was correct. The Court of King’s 
Bench decided in favour of the higher figure. This 
judgment was reversed on appeal, the Court of 
Appeal being of: opinion that the criterion upon 
which the arbitrator was to base his award was the 
actual value of the coal at the date of the notice to 
treat. The House of Lords, however, have now 
reversed this decision, and have declared that the 
waterworks company must pay the higher price. 
Their decision is apparently based on the view that 
what takes place is not in reality a sale of the coal. 
Lord Macnaghten, in the course of his judgment, 
said :—‘‘ The undertakers acquire no property in 
the minerals. The property remains where it was, 
The miné-owner is prohibited from working, and 
the undertakers are bound to make full compensa- 
tion. That is all. If the question goes to arbi- 
tration, the arbitrator’s duty is to determine the 
amount of compensation payable. In order to 
enable him to come to a just and true conclusion, it 
is his duty, I think, to avail himself of all informa- 
tion at hand at the time of making his award. Why 
should he listen to conjecture on a matter which 
has become an accomplished fact ? Why should he 
guess when he can calculate. ..? The mine- 
owner prevented from working his minerals is to 
be fully compensated ; the Act says so. That means 
that, as far as money can compensate him, he is to 
be placed in the position in which he would have 
been if he had been free to go on working.” In 
the event, the colliery company obtained compensa- 
tion on the higher scale. 

We cannot but think that this decision is likely 
to introduce an element of uncertainty into all pro- 
ceedings before arbitrators for the assessment of 
compensation in cases of thiskind. Unlike the land 
itself, coal is the subject of considerable variations 
in price in a very short space of time; and if the 
price to be paid is to vary according to the day upon 
which proceedings take place and the arbitrator 
makés up his mind, it is likely that neither party 
will be satisfied. The decision under notice turned 
out to be favourable to the colliery company ; but 
suppose the price of coal had fallen after the date 
of the notice to treat ; or, to take an extreme case, 
suppose fire in the mine had spoilt all the coal, 
would the colliery company have been content to 
accept a lower price / This point was put by Lord 
Justice Mathew, when giving judgment in the Court 
of Appeal, and there does not seem to us to be any 
very obvious answer to it. Next to bad law, un- 
certainty in the law is a thing most to be dreaded ; 
and we venture to think that this decision of the 
House of Lords introduces an undesirable element 
of uncertainty. 








THE DESIGN OF WORKS FOR THE 
BACTERIAL TREATMENT OF SEWAGE. 
By Sruart H. Davtes. 

PortinG aside questions of situation, levels, or 
restricted area (which must necessarily control both 
design and method of supply), the lines upon which 
sewage outfalls for bacterial treatment should be 
laid down are sufficiently detined, as the result of a 
large amount of practical and experimental work. 

Sut while the advantages and disadvantages of 
certain systems have become more and more 
evident, it will be readily agreed that the most 
successful works will be those based upon experi- 
ments with the particular sewage to be dealt with, 
such experiments being recognised as necessary, 
owing to variations in strengths, reactions, com- 
position, and powers of resistance. Due importance 
has not been given to the question of variation in 
sewage, and consequent need for variation in treat- 
ment. Periods for residence in tanks, lengths of 
contact, times for rest, &c., have been somewhat 
arbitrarily fixed and somewhat: carelessly accepted. 

In the design of works the aim in view is twofold : 
1. To produce by decomposition and liquefaction 
effluents free from striking variations, and relatively 
free from suspended matter. 2. To produce by 


nitrification filtrates not only non-putrefactive, but 
capable of carrying within themselves possibilities 
of further purification, and which (at any rate, so 
far as non-potable waters are concerned) may be 
discharged without fear of danger or offence. 

The realisation of this aim is dependent (1) on 
design and (2) on method of working, and there is 





one question which must be allowed for in con- 
sidering the details of both—viz., temperature. 

As both liquefaction and nitrification proceed 
more slowly at low temperatures, it is upon the 
work which can be accomplished during periods 
when the thermometer is. low (the lessened 
tendency to putrefaction being considered)* that 
design should be governed, so far as sufticiency of 
area is concerned, and working must be regulated, 
so far as rate of supply and length and frequency 
of rests. 

In a country having extraordinary variations in 
seasonal temperatures, it is difficult to fix times for 
lessening or increasing supply ; but the method of 
pouring on to beds fixed quantities, irrespective 
of degrees of cold or heat (which undoubtedly is 
done), is obviously wrong. 

Apart from this question of temperature, the 
realisation of the aim in view is dependent on the 
design for :-—— 

(a) The equalisation of sewage ; 

(b) The retention of suspended matter ; 

(c) The opportunity for perfect aeration ; 
as provided for by the capacity of tanks, arrange- 
ments for settling out, the construction, area, 
depths, and efficient drainage of beds, and suitable 
distributors. 

: It is also dependent upon the method of working 
or :— 

(a) Avoidance of clogging, and 

(b) Loss of capacity, 
as provided against by the rate of supply, the 
efficient cleansing of tanks, and by continuous 
action. 

Within the limits of a short article it is impossible 
to touch upon all these points, and those which 
would appear to be the most important have been 
selected. 

Equalisation.—The importance of regularity in 
food supply to.the organisms on which we depend 
for the breaking down and building up necessary 
in the purification of sewage was long ago insisted 
upon by bacteriologists, and in this particular 
practical working has proved the correctness of 
laboratory experiments: a bed used for tank 
effluent will not at once purify crude sewage, and 
vice versd; neither will organisms regularly en- 
gaged in one stage of purification, and working 
under one condition, act efficiently if suddenly 
transferred to another. Taking this into con- 
sideration with the fact that considerable variation 
occurs even in the simplest domestic sewage, 
owing to the habits of the people, the necessity 
for equalisation becomes more apparent when 
to such liquid is added trade refuse varying in 
quantity and reaction. It is this necessity which 
must form such a strong objection to any system 
of contact or percolation apart from tanks. By 
the aid of screening and settling out results may 
be obtained which may give satisfaction, but it 
cannot be claimed that the best use is being made 
of available energy. It is admitted that it is not 
impossible to deal with varying strengths of sewage 
apart from tanks. Temperature, depth of beds, 
and rate of supply, are each means whereby such 
inequalities can be overcome ; but, except in very 
large works, the idea of artificially raising the 
temperature of sewage is inadmissible, increased 
depth of beds is often unattainable, and, apart from 
regulated flow, is needlessly extravagant, while 
continual variation in rate of supply is best avoided, 
as it is likely to be carelessly carried out. 

In the case of works on low-lying ground, rate 
of supply must be relied on, any unnecessary depth 
of bed being avoided ; such works must be designed 
on generous lines, the tank accommodation must 
be ample, the area of beds large, and the rate of 
supply small, to insure success. 

Other facts pointing to the necessity for tanks 
may be briefly stated :--- 

(a) Certain constituents of sewage are only slowly 
digested, and, unless arrested, are sure to cause 
clogging ; and the only alternative to tanks is the 
needless removal by screening, and the accumulation 
of putrefactive sludge. 

(b) Cellulose-destroying organisms (so far as the 
subject has been worked out) have proved to be 
anaerobic, and on the assumption that the maximum 
amount of work will be accomplished under anaerobic 
conditions, they should be provided. 

(c) The process of liquefaction is productive of 
an irreducible residuum. 





* At present, standards are not infrequently violated 
by non-putrescible effluents. 





Retention of Suspended Matter.—Apart from the 
facts that the admission of suspended matter to 
beds causes clogging and loss of capacity, and at 
the same time completely upsets automatic arrange- 
ments designed to supply fixed quantities, its pre- 
sence means imperfect aeration and anaerobic 
action ; while not only is perfect aeration necessary 
to nitrification, but given such a condition, aerobes 
will perform a marvellous amount of work in a re- 
markably short space of time. The presence of 
suspended matter becomes less objectionable when 
a system of percolation is adopted in preference to 
contact, owing to its more easy removal by rushing 
large quantities of liquid through during times of 
storm and cleaning out: a result which cannot be 
obtained in the case of contact beds owing to the 
more flocculent and adhesive form which suspended 
matter then assumes — possibly owing to the reten- 
tion of bacterial products. Such a process involves 
a system of final settling-out, and, in the absence of 
storm water, great expense. 

In attempting to arrive at some conclusion with 
regard to the arrestment of suspended matter, it is 
clear from work which has already been carried out 
that the tanks cannot be relied upon to perform 
this task, a lengthy residence being productive of 
no better results as to solution and very little with 
regard to suspension : a fact which it is not difficult 
to understand so far as arrestment is concerned, in 
face of the active fermentation and movement 
taking place at the time of discharge. Moreover, 
as sewage may be over-septicised and less amenable 
to bacterial influence at a later stage, and as the 
object is to obtain a liquid capable of being rapidly 
and satisfactorily purified, the idea cannot be enter- 
tained. The question therefore naturally arises as 
to whether the practice of running a liquid directly 
from tanks on to beds is a correct one, or whether 
settling-out as an intermediary process should not 
be adopted ; a process which is the more easily car- 
ried out owing to the fact that suspended matter in 
a tank effluent settles more readily than that in 
crude sewage. In applying such a method of arrest- 
ment, the more liquid portion would be pumped 
back to the tank and the solid particles removed as 
sludge—a sludge from which offence would be very 
short-lived, owing to the advanced state of putre- 
faction. This question becomes of increasing 
importance in the case of works at low levels, where 
only single contact (or, what is infinitely preferable, 
single percolation) can be adopted ; and in cases in 
which a settling-out process is avoided on account 
of expense, it would seem desirable to sacrifice the 
septic tank in some measure by enlarging the first 
division or grit chamber to unusual dimensions, 
thus permitting of the clarification of the sewage 
by the settlement of the heavier particles. The 
effect of such a process is only short-lived, but as 
this portion of the tank should be emptied at fre- 
quent intervals so as to avoid consolidation and long 
periods of disuse, this fact does not constitute an 
objection. Such a method, of course, involves the 
removal of a large quantity of reducible matter, but 
where levels are unfavourable special means must 
be adopted. As an alternative to this, the channels 
supplying beds may be widened out for a certain 
length, and filled in with light coarse material of 
easy removal, through which the effluent would 
flow. 

One of the main objections which has been 
raised to tanks, and one which bears upon the 
subject under discussion, consists in the washing- 
out which occurs during times of increased flow, 
and the discharge of an effluent imperfectly 
liquefied and laden with organisms and suspended 
matter: a circumstance which is farther aggravated 
by decreased fermentation, owing to dilution. 
Though doubtless exaggerated, this defect exists, 
and it becomes a question as to whether the 
ordinary working of a tank dealing with dry 
weather flow should be interfered with. It may 
seem extravagant to provide an additional tank to 
deal with augmented flow, but most authorities 
will agree that the less the working of tanks or 
beds is varied, the nearer will be the approach to 
success. Apart from this consideration, it would 
seem possible to get over the difficulties of in- 
sufficient residence and release of suspended matter 
in some degree in large works by having points of 
discharge in the tank corresponding to varying 
depths of flow in the sewers, or by elongating the 
tank at certain heights, thus allowing a slightl) 
longer residence for increased flow. This also is 4 
consideration of special value when large works are 
situated on low-lying grounds, particularly if the 
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discharge-is into a tidal river, as the effluent can 
be supplied to beds at different levels. It would 
still flow from the tank at.a common level below 
the surface of the sewage, but would be conducted 
by a series of openings in the form of S curves, of 
varying lengths. and radii, into channels arranged 
at increasing heights. At the channel ends of 
these openings, penstocks would be fitted, which 
would be raised or lowered according to the depth 
of flow in sewers. 

The application of this principle to works of such 
situation and’ discharge as described would repre- 
sent a large annual saving in pumping, as the 
filtrate from the higher, beds could be discharged 
by gravitation into the river at times when it 
would, be-impossible from the lower.. Further, at 
the expense ef damming back the sewers for short 
periods,'the beds could be worked in any order, 
irrespective of flow. 

Continuous Action.—The value of continuous 
action is expressed in the fact insisted upon by 
bacteriologists, and previously mentioned—viz., the 
necessity for regularity in food supply under con- 
stant conditions. 

Among the advantages of a system of continuous 
percolation, or of discharges with short rests as con- 
trasted with that of contact, the following may be 
briefly mentioned :— 

(a) A constant condition, and one favourable to 
nitrification and the production of superior effluents. 

(b) Saving in time and area, by possibilities of 
dealing with larger quantities and the utilisation of 
increased depths. 

(c) Greater equality in effluents. 

(d) Greater antagonism to pathogenic organisms. 

(e) Equal use of material in beds, and ease with 
which such beds can be washed out. 

(f) Greater facilities for dealing with storm 
water. 

(g) Less movement in material of beds. 

(h) Less difficulty as to rests in winter. 

With these considerations before us, it can hardly 
be termed bold to assert that at no distant period 
the system of contact will become obsolete. At 
the same time it must be admitted that many of 
the objections which have been raised to this system 
may be removed by more careful designing and im- 
proved working. 

Careless distribution and the forcing out of air 
from the body of the bed owing to settlement of 
channels and supply at the lowest points, may be 
overcome in some measure by laying the channels 
on light sleepers, the connection with the inlet being 
made by a length of flexible pipe—a method which’ 
it has been resolved to adopt at Birmingham. By 
this means the tendency to settle is equalised. But 
what is preferable is the employment of sprinklers, 
ameans whereby the objection is altogether re- 
moved. 

Clogging may be minimised (where levels will 
permit) by forming shallow beds above the main 
body, with arrangements for flushing out or removal 
o° material without disturbing the bed itself. A 
similar arrangement for flushing out independently 
of the bed should be made with regard to the main 
underdrains. Drains should be laid so that they 
remain water-logged with the final and best filtrate 
from the bed, by which means, together with the 
simultaneous discharge of the first flush from one 
bed with the final drainings from another, in- 
equalities may be reduced. Where it is only possible 
to pass tank effluent once through beds. the contact 
system cannot be commended, for, however care- 
fully such beds are supplied, the amount of air 
available for the nitrification of a given quantity of 
tank effluent is small compared with that which 
would be present if intermittent percolation were 
adopted ; and should the latter system demand 
settling-out, ample compensation may be claimed 
in the saving of time and improved results. 

To summarise, in conclusion, it is claimed :— 

(«) That periods for liquefaction, rate of supply 

to beds, length of rests, &c.,; must be based on ex- 
— with the particular sewage to be dealt 
with. 
_ (b) That equalisation of the sewage by residence 
in tanks is necessary to insure the perfect use of 
available energy in the regular working of the orga- 
nisms. 

_(c) That the primary consideration in timing re- 
sidence in tanks must be the discharge of effluents, 
the chemical condition of which will admit of rapid 
and satisfactory purification. 

(d) That tank effluents as supplied to beds must 
possess such a physical condition as will insure the 


avoidance of clogging and the preservation of aerobic 
action. 

(e) That as such physical condition (as indicated 
by the absence of suspended matter) cannot be at- 
tained in the tanks, a settling-out process or other 
means of arrestment must be adopted previous to a 
supply to beds. 

(f) That admitting the possible removal of ‘sus- 
pended matter, beds should be worked by inter- 
mittent percolation as productive of the perfect 
working of aerobic organisms, of saving in time, 
and of highly nitrified effluents. 








NOTES. 
Tue CLEANING: OF StrucTURAL Metat-Work. 


WirHtn the past few years the use of the sand- 
blast for cleaning metal surfaces preparatory to 
painting, or otherwise protecting them, has received 
a considerable development in the United States. 
With the sand-blast it is possible to get a surface as 
chemically clean as by the more ancient process of 
pickling, with the added advantage that the surface 
after cleaning is already dry, and that large masses 
of metal, which it would be very inconvenient to 
clean in the ‘‘ wet way,” can be treated with ease. 
Paint will not adhere properly to an imperfectly 
cleaned surface. Good paint, a short time after 
application, can often be pulled off in long strips, 
whilst if the surface to which it is applied was clean 
to start with, it can never be removed in this way. 
A good example of this is afforded by mill marks, 
which are often painted on sections whilst still 
clean from the mills. These, though of inferior 
paint, adhere firmly, whilst a better quality of paint, 
applied later, blisters and gives other signs of im- 
perfect adherence. The whole question of the use 
of the sand-blast for thus preparing a surface for 
painting is discussed very fully in a. recent volume 
of the Proceedings of the American Society of Civil 
Engineers, where Mr. G. W. Lilley has collected 
together many data as to the cost of the process. 
This has varied much, sometimes because the 
plant used has been of a somewhat makeshift 
character, and at others because the sand used was 
unsuitable, or the blast pressure ill adapted to the 
character of the work to be done. He himself has 
carried out the cleaning in this manner of 135,000 
square feet of the superstructure of railway viaducts 
at Columbus, Ohio, Much of this work was done 
under very great difficulties, since it was, in parts, 
constantly interrupted by the passage of trains; and 
the use of flagmen to protect the workers further 
added to the expense. The average cost of cleaning 
the whole area above-mentioned was, however, only 
13d. per square foot, and if one particularly difficult 
portion of the work, in which the average cost for 
22,600 ft. was 3.9d. per square foot, is excluded, the 
average for the remaining 112,000 square feet would 
be only 1$d. per square foot. On this portion of the 
work one cubic foot of sand proved sufficient to 
clean 20 square feet of surface at the rate of 74 
square feet per hour per nozzle. The blast pres- 
sure averaged 33 Ib. per square inch. On ordinary 
work a pressure of 25 lb. per square inch is ample ; 
but where there is hard scale to be cleared off, 
a pressure of 45 lb. per square inch is a very 
marked advantage. Similarly, whilst fine sand 
works well in the case of a not too badly cor- 
roded surface, coarse sand is more effective in 
the removal of hard patches. The sand used 
must be perfectly dry, and the men require 
protection from the dust. The cleaned surfaces 
should be painted within three hours after 
cleaning if the best results are to be obtained. The 
nozzles used were pieces of $-in. extra heavy gas- 
pipe, 12 in. long, which were joined to the sand- 
hopper by flexible rubber hose. Old second-hand 
air hose, 2} in. in diameter and 25 ft. to’65 ft. long, 
was used, the connection between the nozzle and 
hose being made by a heavy cast-iron reducer. ‘ The 
nozzle usually lasted about 5 hours. There was 
some wear on the rubber hose, especially near its 
connection to the sand hopper. 


Tue DEPRESSION IN THE SHIPBUILDING TRADE. 


Not for six years has the depression in the ship- 
building trade been so severe as it is at the present 
time, and, unfortunately, there are not any indi- 
| cations of improvement. The figures recording the 

number of merchant ships in process of construc- 
|tion, issued this week by Lloyd’s Register, indi- 
‘eate that the decrease since July equals 12 per 





| cent. of the total then, while there is a drop equal! 





to over 35 per cent. on the figures of two years 
ago, when the amount of work in the shipbuild- 
ing yards of the kingdom attained the highest 
point. In other words, for every three men then 
employed, it is safe to hazard the statement that 
there are now barely two. The tonnage was 
1,414,120 tons in October, 1901, and it is now only 
906,608 tons. This. latter figure is barely equal to 
the tonnage that is launched in eight months under 
ordinary conditions ; but it by no means follows 
that the work on hand will suttice for that period. 
A considerable part of the work on the 393 vessels 
now on the stocks has already been done, since 
few are in the initial stagese The number and 
tonnage of vessels commenced during the past three 
months is the lowest for many years, totalling only 
187,292 tons. In.the preceding three months it 
was 372,000 tons;.in the first quarter of this 
year, 206,000 tons ; in the last quarter of 1902, 
267,000 tons. Anything short of 250,000 tons can 
searcely be regarded as equal to the normal require- 
ments to keep the works busy. The producing 
capacity of the kingdom requires something like 
330,000 tons to be laid down each quarter. One 
striking fact of the returns is the steady diminu- 
tion of the foreign tonnage under construction ; it 
barely equals 10 per cent., whereas in times of great 
prosperity it amounted to quite 15 per cent. ; and if 
we go back ten years, when there were not the same 
producing facilities in the kingdom, the foreign 
tonnage on order was nearer 20 per cent. There 
are still building a fair number of vessels of large 
size, including three steamers of over 15,000 tons, 
four between 12,000 and 15,000 tons, and six 
between 10,000 and 12,000 tons; while a sailing 
ship of over 3000 tons is on the stocks. The 
depression is widespread, the Tees alone showing 
an improvement on the figures of twelve months 
ago, when, however, the total was considerably 
below the average. There is less work in progress 
in each of the districts as compared with three 
months ago ; but perhaps the most interesting indi- 
cation is a comparison with the period of maximum 
prosperity of 1901. Here we find that 

At Glasgow the decrease is 93,000 tons, equal to 33 

per cent. 

At Greenock, 69,000 tons, equal to 41 per cent. 

On the Tyne, 123,000 tons, or 43 per cent. 

At Sunderland, 74,000 tons, or 39 per cent. 

At Hartlepool, 42,000 tons, or 44 per cent. 

On the Tees, 31,000 tons, or 31 per cent. 

At Belfast, 66,000 tons, or 29 per cent. 
In warship work also there has been a decrease— 
a fact which, no doubt, will be appreciated by the 
British Admiralty, who have three battleships soon 
to order, as it means comparatively cheap contract 
rates. Indeed, some firms are taking orders for 
merchant ships at what they can get, without hope 
of profit, to keep the staff together, and we have 
this week heard of one case where the successful 
tender was quite 50 per cent. below the highest— 
the bid of a firm with a fair amount of work. The 
figures now and at October 1, 1901, and October 1, 
1902, are as follow :— 











| 
— 1901. 1902. | 1903. 
tons tons | tons 
Merchant ships 1,414,120 1,000,714 | 906,608 
British warships .. 353,670 | 275,230 299,470 
Foreign warships .. 21,375 | 27,972 £8,100 
_—EEE — 
Total 1,789,165 | 1,308,916 | 1,234,178 
| 


It will thus be seen that on the aggregate figures 
there is a decrease, compared with last year, of 
69,738 tons—equal to something over 54 per cent. ; 
and on the figures of two years ago, when the 
highest point was reached, of 554,987 tons—equal 
to about 31 per cent. 








DOUBLE-ACTING PETROL ENGINES. 
To THE Epitor or ENGINEERING. 

Sir,—In your issue of September-18 there is a brief 
report of the criticism of the paper: on ‘‘ Locomobile' 
Construction,” delivered by Mr. Clarkson at the British 
Association meetings in Southport. 

In this paper Mr. Clarkson advocates the use of double- 
acting engines — steam engines, I presume, ‘but steam 
engines using superheated steam ; and,if one may judge 
from the context, petrol engines are included. 

Mr. Sennett refers to petrol engines when he says, 
‘‘ The smell isdue to partial combustion of the lubricating 
oil ;” and, continuing, he is reported to have said that he 
did not agree with the author in his advocacy of double- 
acting nee, but would prefer the single-acting type, 
for it would be better to have a little extra weight and 


less complication. 





I have before me a digest of a paper read by Mr. 
Sennett before the Automobile Club on February 27, 
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1903, and I read :—‘‘ He—Mr. Sennett—thought that the 
actual power obtained from the eight-cylinder motors 
now being tried on the Continent would not coms up to 
expectations, as in an a rd eet crank loss of power 
due to torsional stress and twist was likely to arise. An 
efficient arrangement would be the employment of four 
double-acting cylinders. He was at the present time 
watching the development of a petrol engine with double- 
acting cylinders, which he thought would be an efficient 
arrangement, as it would occupy the same space as the 
present single-acting engine, whilst giving twice the num- 
or of impulses, and par suite twice the horse-power.” 

Mr. Sennett has changed his mind since he read this ; 
and, if we may judge from his later remarks, he considers 
that, in order to have a double-acting petrol motor, com- 
plications are involved. 

I should very much like to know whether a piston-rod 
with stuffing- box was used on this motor, in order to allow 
it to be used as a double-acting motor. 

These have been and still are the weak points of all 
small double-acting internal-combustion engines, and also 
in engines using superheated steam. 

I agree with Ar. Sennett and Mr. Clarkson that it is 
‘‘complication of parts” that has to be considered, and 
eapecially when considered with regard to accessibility ; 
though I believe that simplicity and accessibility do not 
count for anything in the 1000 miles automobile trials 
just completed. 

Every motor has parts which are the better for some 
occasional slight adjustment, and every motor is liable to 
get out of order in some vital part; the chan:es of this 
being greatly increased when the motor is in charge of 
an unskilled driver. 

In automobile work I consider that accessibility should 
be the first consideration of the designer. 

In the Charron engine, with eight cylinders, an attempt 
was made to dispense with all speed gear. This was only 
partially successful, and against the cost and weight of 
gears dispensed with, there was the cost of a four-cylinder 
engine. Against the loss of power in transmission through 
one pair of wheels, we have the loss due to the power 
absorbed in dragging round a length of shafting with 
four rods and pistons. 

In order to dispense with gearing, a large reserve of 
power is necessary, with a minimum of parts doing 
negative work when running light; and a double-actin 
engine, which could be made, weight for weight an 
power for power, equal to the single-acting engine of 
similar bore and stroke, and yet be capable of giving off 
double the power when required, would, I think, prove 
a better arrangement than the above-mentioned one. 

Theorists cry out for an internal-combustion engine 
with the flexibility of the steam-engine, and the double- 
acting engine is a step nearer that ideal. I only wish to 
say that I differ from Mr. Sennett in his condemnation 
of the double-acting engine. 

I know it can be made cheaply, without complication, 
with reduction of weight and parts per power developed, 
and it can be made more neneedlie than the standard 
single-acting engine of to-day. 

The double-acting engine must come, and one thing 
that will force its development is the suggested restriction 
of cylinder capacity on racing cars. 

‘ours truly, 
Ws. BaLLantyNe BuRCHALL. 








“A TRANS-AUSTRALIAN RAILWAY.” 
To THE EprTor OF ENGINEERING. 

Srr,—An interesting article under the above heading 
appears in ENGINEERING of the 25th ult., but the writer 
misinterprets South Australia’s position in the matter to 
some extent, and I should be glad therefore to make a 
few remarks on the proposal, as viewed from colonial 
standpoint. 

A trans-Continental railway has long been talked of in 
South Australia, but it has always been one from south 
to north—i.e., to unite Adelaide to Port Darwin; and, 
indeed, the 600 miles of line from Adelaide to Oodnadatta, 
and the 150 miles in the Northern Territory, were built 
with a view to their eventually forming part of the 
through route. But for many years the project was 
practically dead, the colony not feeling able to undertake 
the work itself, and public opinion being opposed to its 
being financed by a private syndicate. Recently, how- 
ever, the matter has come to the front again, and a Bill 
has been passed by Parliament sanctioning the con- 
struction of the line upon the land-grant system, though 
there is considerable doubt if a satisfactory offer will 
received in response to the invitation for tenders. 

The east and west railway—the joining of Adelaide 
and Perth—is a rival scheme, which has been very 
strongly urged by the western State since the establish- 
ment of the Commonwealth ; but in South Australia the 
feeling towards it is, on the whole, antagonistic ; for it is 
felt that there is not room for both these lines, and the 
north and south railway, being entirely within the South 
Australian boundaries, would Ye of much more value to 
that State than the other, opening up the large metal- 
liferous regions in the interior, where at present mining 
is carried on under extreme difficulties, and stimulating 
the industries of the northern territory by raising the 
importance of Port Darwin as a commercial town. On 
the other hand, the line to Western Australia would pass 
through very poor country, across which a stock route 
has been sought in vain. 

But further, even if the north and south scheme were 
utterly dead, it is very doubtful whether the line to Perth 
would be beneficial on the whole to South Australia. At 
present, Port Adelaide is the postal terminal for the 
eastern States, all mails travelling thence overland, and 
this, of course, entails the calling of every mail-boat at 
that port on both inward and outward journeys, But as 





soon as the railway to Perth is built, mails will be 
shipped at Fremantle, and it is very certain that the 
boats will then cease to make the considerable detour into 
St. Vincent’s Gulf, but instead will proceed at once to 
the more important cities of Melbourne and Sydney, 
leaving Adelaide severely alone. 

When, in addition to this, it is remembered that the 
construction of this line would (as pointed out in your 
article) necessitate the alteration of the South Australian 
gauge, and the reconstruction of some 500 miles of track 
in that State, one can hardly expect that South Australians 
will do very much towards furthering the east and west 
railway as long as its prospects of financial success are as 
small as at present, even if they do not vigorously oppose 
it; and widhont their cordial support there is but little 
likelihood of the undertaking being carried out for some 
time to come. 

Yours truly, 
Epwnp. V. CLark. 

48, Blomfield-road, Shepherd’s-bush, London, W., 

‘ October 1, 1903. 








PATENTS IN. CANADA. 
To THE EpiTor oF ENGINEERING. 

Sir,—It may be of interest to many of your readers 
to know that new legislation materially affecting their 
erly patents received the Royal Assent on August 
13, 1903. 

The main alterations introduced by this new Bill are that 
the Canadian patent will not now expire merely because of 
the expiry of a foreign patent, and the introduction of a 
compulsory licensing clause similar to that in Great 
Britain, by which, upon petition to him by any person 
interested, the Commissioner of Patents may make an 
order requiring the owner of the patent to grant a licence 
to the person applying therefor, if in his opinion the 
owner has neglected or refused to work the patent in 
Canada. Owners of patents already in force, and which 
have not been came eid. will be allowed a period 
of six months from August 13, 1903, during which to work 
the patent or to apply to the Commissioner for an order 
making their patent subject to the compulsory licensing 
clause. Applicants for new patents may also obtain an 
order of the Commissioner rendering their patents subject 
to the licensing clause instead of the working clause. 

We are, Sir, yours faithfully, 
PaGE AND RowLINGSON, 
Chartered Patent Agents. 
28, New Bridge-street, London, E.C., October 7, 1903. 








CAST-STEEL CEMENT. 
To THE EpIToR OF ENGINEERING. 

S1r,—We have read ‘‘ Inspecting Engineer's” letter in 
your issue of October 2, and we note that he considers our 
card—‘‘ It will pay you to hang this up in your foundry ” 
—would be conducive to neglect of the precautions neces- 
sary to produce sound and clean castings. Your corre- 
spondent is entitled to his own opinion, but the value of 
his opinion is not very obvious. 

We quote the exact wording of our card :— 

‘* Remember, when you are about to scrap a casting 
because of a blowhole, sandhole, shrinkage crack, or 
other surface defect, that cast-steel cement will make it 
good, and save you money.” 

How this could conduce to neglect passes our compre- 
hension. Cast-steel cement is appreciated by hundreds 
of users as being a first-class material for the purpose for 
which it is intended—i.e.,to repair surface defects ; and 
we do not desire to sell it to anyone who has not sufficient 
control over his workmen to insure its being used for a 
proper purpose. 
ose who are incompetent to exercise supervision are 
equally incompetent to appreciate the merit of the cement 
in its proper place. 

“Don’t let a child play with edged tools” is a truism ; 
but no one in his senses would argue from its truth that 
the use of edged tools was to be deprecated; only that 
their use should be confined to those whose intelligence 
is sufficient to enable them to use them properly. 

The case appears to us parallel. The only conclusion 
that can be drawn from it is not to the detriment of cast- 
steel cement, or of its intelligent users. 

Weare, Sir, yours faithfully, 
J. W. JACKMAN AND Co. 

39, Victoria-street, London, S.W., October 6, 1903. 





To THE EpiTor OF ENGINEERING. 

Srr,—May I be allowed to say that, in my opinion, the 
letters of Messrs. Priestmans and Messrs. J. W. Jack- 
man and Co., which appeared in ENGINEERING on 
August 28 and September 4 respectively, upon the above 
subject, deserve serious attention. 

In the numerous varieties of machinery that from 
time to time I have had to inspect, I must admit that 
flaws have sometimes escaped my notice, some of them 
unknown to the makers themselves, and some, I regret to 
say, deliberately hidden. 

Anything that aids or abets wilful deception for the sake 
of making a thing pay should be condemned ; and, whilst 
age to admit that this cement, under certain con- 

itions, may be very useful after inspecticn, and with the 
consent of the interested parties, in my opinion it never 
ought to be used before the castings have been passed ; 
for, after all, it and similar compounds take the same 
position as paint, and I presume none of Messrs. Jack- 
man’s customers are in the habit of painting their work 
before inspection. 

I think, therefore, Messrs. Priestmans’ assertion that 
the card referred to should never be hung in any foundry 
in the way suggested, is perfectly correct, and if I saw a 





card or detected the material on the premises, I should 
entertain doubts as to the bona-jfides of ‘the firm 
using it. R i 

T am, Sir, yours faithfully, 

mana in M. we West SMITH. 
Albany Buildings, 47, Victoria-street, Westniinster, 
4 8.W., October 6, 1903. eae i 





GLASGOW CORPORATION TELEPHONE 
DEPARTMENT. 
To THE EpIToR OF ENGINEERING. 

Srtr,—My attention has been called to your article 
of October 2 on the subject of ‘‘Glasgow Corporation 
i a ” in reply to Bailie D. M. Stevenson’s 
etter. 

1. Your contributor states that ‘‘the Glasgow officials 
are peculiarly chary in distributing these accounts,” which 
is‘a suggestion that endeavours have been madete conceal 
them... The fact is, that as.soon. as the accounts were 
out of the printer’s hands, copies were sent to most 
of the London and provincial daily papers, including 
the chief financial ones. Copies were also sent to the 
Electrical Eigineer, Electrical Times, Electrician, and 
Electricity. So far from endeavouring to conceal the 
accounts, this shows that steps, most unusual for a cor- 
poration department were taken to ensure their publica- 
tion. Had ENGINEERING applied for a copy, it would have 
been at once supplied; but, as a matter of ‘fact, no such 
application was made. Many of the papers to which the 
accounts were communicated published long extracts, and 
if your contributor had founded his criticisms on one of 
these extracts, he would not have fallen into the errors he 
hasdone. Since your contributor neither saw the accounts 
themselves, nor the extracts which were’ published, it is 
plain that he had little more than hisimagination to found 
upon. 

2. Your contributor’s assertion that the investment in 
switchboards amounts to 33,376/. isa misstatement of fact. 
Bailie Stevenson pointed out that the cost of the switch- 
boards scarcely amounted to more than half the erroneous 
figure that had been placed upon them, and that the 
balance was made up of fittings, furniture, decorations, 
and expenditure inseparable from any switch-room, what- 
ever the nature of the switchboards may be. The 
40,000/. originally said to have been the cost of the switch- 
board was made by the speaker to apply to the central 
switchboard alone, whereas your contributor has included 
in his 33,376/. the whole cost of all the switch-rooms— 
seventeen in number, which had been opened at the 
date of the accounts. 

3. Your contributor says the Glasgow plant represents 
very different standards from those of the Post Office. 
This is diametrically opposed to fact. As pointed out by 
Bailie Stevenson, the whole of the Glasgow plant is in 
accordance with the Post Office specification. I may 
add that it has been minutely examined by engineers ap- 
pointed by the Post Office, who found no fault with it. 

Your contributor says that, if the Postmaster- 
General took over the plant to-morrow, he would have to 
discard the present exchange and instruments. This has 
no basis in fact. The Postmaster-General would have to 
reckon with public opinion in Glasgow before he substi- 
tuted any other system for that which now obtains. It 
is the policy of the telephone monopolists to suggest that 
all plant put in by municipalities is inferior; but the 
fact, as revealed by efficiency of service, is quite against 
that view. Comparisons are odious, but the Glasgow 
Corporation service has no cause to fear comparisons, as 
regards certainty and celerity, with any plant that has 
been installed in this country so far, either in London or 
the provinces ; and these are the true touchstones of a 
telephone system. 

5. Your contributor states that nearly one-seventh of 
the total capital invested is represented by overhead work, 
and that the London Post Office telephone system has 
absolutely no overhead work construction. It may be 
sufficient to point out that the Post Office cannot wire 
the whole of the enormous London telephone area under- 
ground, and must perforce employ overhead work in some 
portions of it. The Glasgow Corporation have switch- 
rooms in.nearly every part of the hog ote telephone 
area, and have necessarily had to connect these by a con- 
siderable extent of country lines. 

6. Your contributor states: ‘‘ Mr. Stevenson says that 
the cables are run in iron ducts underground.” The 
truth is that Bailie Stevenson said, ‘‘ the bulk of our wires 
are formed into properly insulated lead-covered cables, 
and these again are run in iron ducts underground.” 
Bailie Stevenson’s statement is perfectly correct. The 
bulk of the cables are run in iron ducts. The balance 
consists of armoured cable laid in conduits specially ap- 
proved by the Post Office. Your contributor wishes your 
readers to believe that the armoured cable is simply laid 
in trenches without protection, which constitutes another 
of his very grievous misstatements. Armoured cable 
lends itself extremely well to the requirements of tele- 
phone distribution away from the main routes. It has 
now been in use for a great many years, and there is no 
occasion to distrust it in any way. \ 

7. Bailie Stevenson does not evade the question by 
confusing depreciation with sinking fund. I do not 
intend to enter into the vexed question of depreciation, 
but would simply remark that it is not included in the 
or railway companies. 


finance of any of the large gas 1 
The sinking fund of the telephone department provides 
for the extinction of capital used ; the plant is kept up 


equal to new out of revenue, and the surpluses form a 
fund, which, as soon as the enterprise pa out of the 
stage of infancy, will be more than sufficient to meet any 
antiquation of plant which may declare itself. In al 
probability the surpluses will be sufficient to pay off the 
whole cost of the undertaking a second time (it having 
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been already paid off once by the sinking fund) within 
i years. sok : : 
8. The plant being in accordance with Post Office speci- 


fication. does not require to be depreciated quicker than | . 


the Post Office London plant, consequently your conclud- 
ing deductions are unjustifiable. 

{do not think you know how your articles are being 
used. The first one has already been reprinted (of course, 
without Bailie Stevenson’s reply) and circulated anony- 
mously amongst town councillors, and the second one will 
no doubt be similarly treated in the hope of being able to 
create a feeling of distrust in those town councils which 
have already undertaken, or are considering the advisability 
of undertaking, municipal telephony. The progress made 
by corporation telephones is extremely alarming to the 
monopolists, and every effort is being made to prevent its 
further extension, in order that the price of telephones to 
the public may be ie up, and that when the company’s 
license expires in 1911 it must perforce be renewed in the 
absence of that effective competition which was declared 
to be necessary by the last Select Committee on. telephones, 
and endorsed by Parliament in the Telegraph Act of 
1899; or that, alternatively, the country shall be obliged 
to pay an exorbitant sum in order that the telephones 
may thereafter be vested in the Post Office. Without 
competition the company, in 1911, will be able to dictate 
its own terms, and that is the position which is being 
assiduously worked for. 

Tam, Sir, yours, &c., 
A. R. BENNETT, 
General Manager and Chief Engineer, 
Glasgow Corporation Telephone Department. 
65, Renfield-street, Glasgow, October 6, 1903. ~ 


[We have pleasure in giving Mr. Bennett the oppor- 
tunity of stating his view on this matter. We do not 
agree with him, however, and shall probably return to 
the subject in a subsequent article, as it is too large to 
be adequately treated in a paragraph.—Ep. E ] 








GERMAN Iron TrapeE.—The German metallurgical in- 
dustry has shown a satisfactory activity, and prices in 
some departments have even exhibited an upward ten- 
dency. ‘here has, however, been no general advance. 


Hartiepoot. — The . Hartlepool Port Improvements 
Committee has received the reply of the North-Eastern 
Railway Company to suggestions recently made by them 
with respect to plans for proposed dock improvements, 
The company proposed to deepen the Victoria Dock, 
Hartlepool, and also to provide new. hydraulic coal ship- 
ping spouts there, and also in Hartlepool harbour, for the 
accommodation of large steamers. The committee pointed 
out to the directors what they considered the futility of 

wroviding facilities for loading large steamers in_ the 
v ictoria dock, without at the same time constructing a 
new deep-water entrance. . They also suggested the neces- 
sity for widening the harbour by the removal of the qua 
opposite Messrs. Fyrness,.Withy, and Co.’s pasate 
The directors of the North-Eastern.Company have de- 
clined to adopt these.suggestions, and will neither provide 
a new entrance to the Victoria dock’ nor, widen the har- 
bour. They propose to proceed with the original scheme, 
and the work, it is stated, is to be put in hand at.once. , 





Tur INSTITUTION OF CiviL ENcrInEERS.—The Council 
of the Institution of Civil Engineers have, in addition to 
the medals and prizes given for communications discussed 
at the meetings of the Institution in the last session, made 
the following awards in respect of other papers dealt with 
in 1902-3:—A Telford Gold Medal to George Deuchars 
(London); Crampton. Prizes to A. B. Brady (Brisbane) 
and G. Maxwell Lawford (London) ; Telford Premiums to 
T. Johnstone Bourne (Tientsin), R. H. Rhind (London), 
H. T. Hincks Swe IE | G. A. Hobler (Cairns) A. J. 
Goldsmith (Brisbane), F. H. Frere (Derby), R. Apple- 
yard (London), P. Hamilton, B.Sc. ; (London). ‘or 
students’ papers the awards are :—The ‘‘ James Forrest ” 
Medal and a Miller Prize to Waude Thompson (Burton- 
on-Trent); the ‘James Prescott Joule” Medal and a 
Miller Prize t> I. V. Robinson (West Hartlepool) ;. Miller 
Prizes to H. A. Bartlett (London), J. D. Meenas (Glas- 
gow), H. S. Watson (London), J. V. Thomas (Glouces- 
ter), O. B. Rattenbury (Doncaster), and C. M. Skinner 
(Newcastle-on-Tyne). 

MARYLEBONE’S. Exvectricity Purcuase.—The Local 
Government Board have informed the London County 
Council that they have carefully considered the appeal of 
the Marylebone Borough Council against the decision of 
the County Council not to sanction (without further 
statutory authority) the borrowing of 1,274,000/. for the 
purchase of the Marylebone property of the Metropolitan 
Electric Supply Company, and are of opinion that they 
have no alternative but to uphold the decision of the 
County Council. The borough council, anticipating this 
decision, have already taken the necessary steps for 
promoting a Bill in the ensuing Session of Parliament to 
obtain the necessary borrowing powers, and other powers 
which it would have been requisite to acquire for the 
effactive working of the undertaking under municipal 
ownership and management. It is contended by those 
who were responsible for the borough council’s special 
Act of 1901, that the technical difficulty which has con- 
fronted the council in raising the necessary loan will be 
experienced by all local authorities who may desire to 
purchase such undertakings under the provisions of the 
General Electric Lighting Acts of 1882 and 18°8; and 
that, without special statutory power, such authorities 
will not be able to borrow money for the acquisition of 
any electric property until they have become the under- 
takers by reason of having completed the purchase of 
such property, 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—The recovery that was made 
in the iron market last Wednesday was not maintained on 


Thursday forenoon, when the prices of Cleveland were | p 


flat at 24d. per ton under Wednesday afternoon’s close. 
The turnover amounted to 6000 tons. Scotch and hema- 
tite iron were not quoted. In the afternoon the depres- 
sion which characterised the earlier session was more 
pronounced, and Cleveland had a sharp drop to 43s. 24d. per 
ton cash—a loss of 7$d..on theday. Only a small amount 
of busine:s of 4000 tons was transacted, and the settlement 

rices were :+~Scotch, 50s. per- ton; Cleveland, 43s. 74d 

ematite iron,.55s. 9d. per ton. The market was in an 
unsettled condition on Friday, as on a few days previously, 
and prices fluctuated sharply. Following Thursday’s de- 
cline of 7d. per ton in Cleveland warrants, values reacted 
inthe forenoon, and recovered 4d. of the loss, There 
were .no ‘cash : transactions,’ but the month’s quotations 
were up-to 43s. 8d. per ton cash; closing $d..lower. The 
turnover amounted to 4000 tons, ‘most of the dealing 
being at odd dates. Buyers of Scotch iron were in the 
market at 49s. 6d. cash, while 55s. 6d. was offered for 
hematite iron. There was a slight recovery in prices in 
the afternoon, when some 5000 tons of Cleveland were 
done at odd dates and 43s. 7 one month. Scotch iron 
continued idle and nominally firmer. at 503. 04d. cash 
buyers, and hematite iron was also 3d. dearer at 53s. 9d. 
cash. The settlement prices were :—49s. 9d., 43s. 6d., and 
55s. 9d. per ton. On Monday forenoon a moderate amount 
of business was done in the warrant market, and the tone 
was better, Cleveland gaining 2d. per ton. The firmness 
was due to the continued withdrawals of iron from the 
store at Middlesbrough, and partly alsoas a result of 
the reported restriction of production in the United 
States. The quotations were, in the afternoon, Cleve- 
land, 43s. 10d. for buyers cash, and 433. 11d. sellers ; 
hematite iron was quoted at 55s. 9d. per ton buyers, and 
the settlement prices were :—50s., 43s. 104d., and 55s. 9d. 
per ton. In sympathy with the fall in the price of stocks, 
the prices of pig iron were lower on Tuesday in the local 
warrant market. The tone was quiet, and the turnover did 
not exceed 3000 tons. -Cleveland iron was round 43s. 94d. 
There were sellers of Scotch in the market at 50s. 25d. per 
ton. The backwardation rate on iron was taken off on 
Tuesday, and in the afternoon the tone was quietly 
steady. There-were no cash transactions, but 2000 tons 
of Cleveland warrants changed hands at 433. 94d. per ton 
twenty-three days, and 43s. 9d. one month. The settle- 
ment prices were :—50s., 43s. 9d., and 55s. 9d. per ton. 
The market was rather better to-day in the forenoon, but 
the’ business was limited. For COleveland warrants 
43s. 11d. cash was paid, and the turnover was 2000 tons. 
In the afternoon the market was heavy and inactive, and 
the price of Cleveland slipped back to 43s. 10d. one month. 
and the close was no better than 43s. 94d. cash buyers. 
The settlement prices were:—50s., 43s. 9d., and 55s. 9d. 
The following are the quotations for No. 1 makers’ 
iron :—Calder, 61s. per ton ; Clyde, 61s. 6d.; Gartsherrie, 
62s.; Summerlee, 65s.; Langloan, 70s. 6d.; Coltness, 
73s. 6d.—the foregoing all oy at Glasgow ; Glen- 
garnock (shipped at Ardrossan), 60s. 6d.; Shotts (shipped 
at Leith), 65s. 6d.; and Carron (shipped at Grangemouth), 
66s. 6d. per ton. The course of the pig-iron market has 
again been downward, but a fair business has been 
done, and fluctuations have been rapid and numerous. 


. 
we 


Altogether the market seems to be in a healthier posi- | 4 


tion, but. the outside interest is still a very small one, 
and is restricted by the ‘consideration that very little 
alteration has taken place in the position of the old 
holders of the warrants, except that the price is lower 
and that the ‘‘ bear ” has been heavily increased. Makers, 
both here and in England, have not followed the declin- 
ing prices of warrants as fully as might have been ex- 
pected, so that too much has been made of the unfavour- 
able outside influence of Stock Exchange disasters, &c., to 
depress warrants in an —r way. Neither Conti- 
nental nor American reports, however, are of such a 
nature as to. give any hope of support coming to this 
market from these quarters. The number of furnaces in 
blast is 85, as against &6 at this time last year. 


Scotch Steel.—A good inquiry is still maintained in the 
steel trade of Scotland, and although there is not much 
being done in the way of large contracts, still there is a 

ood steady business passing, not only for home use, but 
for shipment. Thereis no change in prices, but the costs 
of raw material are somewhat less unfavourable to steel 
makers. 

Sulphate of Ammonia.—The market for sulphate of am- 
monia is again somewhat firmer at 12/. 10s. to 12/. 12s. 6d. 
for prompt delivery at Leith. The same price is also 
quoted for deliveries from January to June of next year. 


West of Scotland Coal Trade.—The coal market con- 
tinues fairly active, and there is a good demand for 
all classes of coal, while the collieries are running 
full time at most places. Splint coal is, perhaps, 
the quality most in request, and the price is firm. 


It is not expected that there will be any general ad- 


vance this month. Steam coal is still very plentiful. 
Dross is steady, and.double and treble nuts continue in 
ood request. ~The prices at Glasgow may be quoted as 
ollow :—EIl coal, 8s. 6d. to 93. 6d. per ton ; splint coal, 
93. 3d. to 9s. 6d. per ton; steam coal, 83. 9d. to 93. per 
ton ; and main coal, 7s. 9d. to 93. per ton. A very good 
demand is now being experienced. for household coal in 
the Lothians, the prices aon firm, though an all-round 
advance is not yet announced. 








ARGENTINE TELEGRAPHS.—The Argentine Minister of 
the Interior is proposing that thenational telegraphs should 
be united with the telegraphs of the State railways. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Ibbotson Brothers and Co.—The directors of this Sheffield 
company, in their thirty-tirst annual report, state that the 
rofit for the year ended June 30 last amounts to 
16,8992, 12s. 11d., to which has to be added 39137. 0s. 2d., 
brought forward from the previous year. The directors 
recommend that a final dividend at the rate of 10 per cent. 
per annum for the half-year ended June 30 (making 74 per 
cent. for the year) be paid, and that the balance of 
67441. 16s. 8d. be carried forward. 


Commercial. Education at Sheffield.—Special courses of 
study have been arranged at the Sheffield University 
College to meet the requirements of those who are either 
entering upon, or who are ‘already engaged in, a business 
career. In this way it is haved to widen the general 
business horizon of students, and to give instruction 
and information which every efficient commercial man 
ought to possess, and which it is not possible to obtain 
in the counting-house itself. Special courses in French, 
German, Spanish, and economics are arranged. 


Iron and Steel.—Although the quarter has now well 
turned there is no appreciable improvement to record in 
the iron trade. The demand is steady, and users seem 
quite content to buy to meet current needs. Orders for 
high-speed steels are on the increase, although not to the 
extent that at one time was anticipated. The effort to 
equip the old class of machinery with tools made from 
the new steels has not been always an entire success ; and 
many firms are not prepared to incur the considerable 
expense of changing their plant until the results of the 

rolonged tests of the new steels now going on are known. 

or a long time there will be, in the opinion of some 
members of the steel trade, a fairly good inquiry for all 
the old tool steels. The steel branch all round just now 
is quiet, and prospects are not very encouraging. 


South Yorkshire Coal Trrade.—In the local coal market 
prices have been put up, as from October 1, Gd. to 1s. per 
ton. In anticipation of the rise there was a rush of 
orders at-the end of September, and they are still coming 
in, the time having arrived for the laying in of winter 
stocks. A steady trade is going on in steam coal, both 
for export and home consumption. Supplies of small 
poor more plentiful. Coke is in brisk request and prices 
are firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday there was only 
a very moderate attendance on ’Change, but the tone of 
the market was fairly cheerful, buyers and sellers were 
not so wide in their ideas as to what quotations should 
be, and a fair amount of business was recorded. Some 
sales occurred at 44s. for f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron, both merchants and makers accepting 
that tigure for small lots, but it soon became difficult to 
buy from the latter at such a price, most of them naming 
44s. 3d., whilst some quo 44s. 6d. and even more. 
No. 1 was 45s. 6d. to 45s. 9d., and it was reported that the 
furnaces were working well, and generally producing No. 1 
and No. 3. For No. 4 foundry 44s. was the price asked. 
The lower qualities were scarce, owing to the limited 
output, and quotations were steady. Grey forge was 
3s. 9d. ; and mottled, 43s. 3d. There was again no white 
iron available fer sale for early delivery, and there was 
consequently no quotation for that quality.. East Coast 
hematite pig was in moderate request, and 1t was reported 
that the output was being further reduced by the changing 
of a furnace at Messrs. Gjers, Mills, and Co.’s works on 
to a special make of iron. Nos. 1, 2, and 3 hematite were 
offered at 54s. for early delivery, but contracts could have 
been made at less, and, indeed, it was stated that 53s. 6d. 
would not have been refused for a good order. No. 4 
forge hematite was put at 51s. 6d. Rubio ore (50 per cent. 
quality) was lowered to 14s. 9d. ex-ship Tees. To-day 
quotations were unchanged. 


Blast-Furnacemen’s Wages Reduced.—The ascertained 
net selling price of Cleveland pig iron for the months of 
July, August, and September was this evening published 
as 46s. 6.95d. per ton. This means a reduction in blast- 
furnacemen’s wages of 2.25 per cent., which lowers them 
from 20.25 per cent. to 18 per cent. above the standard. 
The ascertained price for the previous quarter -was 
48s. 4.74d., so that there was a decline of 1s.. 9.79d. 

er ton in price during the third quarter of the year. 
he reduction in wages takes effect from the 3rd inst. 


Manufactured Iron and Steel.—It cannot be said that 
the manufactured iron and steel industries are in an 
encouraging state. Prices for most descriptions are 
weak, Satisfaction, however, must be felt at the facts 
that Messrs. Dorman, Long, and Co., Limited, have 
commenced rolling rails at their Clarence works to the 
order of the Indian State Railway, and that a contract 
has been divided between that firm and Measrs. Bolckow, 
Vaughan, and Co., Limited, for the production of ma- 
terial for 200 miles of permanent way in Central South 
Africa. Market quotations stand :—Common iron bars, 
61. 7s. 6d.; best bars, 6/. 12s. 6d.; iron ship-plates, 
61. 7s. 6d.; iron ship-angles, 6/. 5s.; steel ship-plates, 
5l. 12s. 6d.; steel ship-angles, 5/. 10s.; stee. iler- 
plates, 7/. 5s.; heavy steel rails, 5/. to 5/. 2s. 6d.; and 
cast-iron railway chairs, 3/. 10s.—all less 24 per cent. 
— except rails and chairs, which are net cash at 
works. 


Coal and Coke.—Fuel is plentiful. As is customary at 
this time of year, Durham gas-coal is in increasing de- 
mand, but quotations do not advance, from 8s. 3d. to 9s. 
f.o.b, still being named. Coke is still falling. Average 
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blast-furnace qualities cannot be put at more than 14s. 9d. 
delivered here, and in some cases as low as 14s. 6d. has 
been named. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been quiet. The 
best large qualities have made 14s. 3d. to 14s. 9d. per ton, 
while secondary descriptions have brought 13s. 6d. to 14s. 
per ton. The best small steam coal has been quoted at 
7s. 6d. to 8s. per ton, secondary qualities making 6s. 6d. 
to 7s. per ton. Household coal has shown little change ; 
the best ordinary qualities have made 14s. to 14s. 6d. per 
ton, while secondary descriptions have been quoted at 
103. 6d. to 11s. per ton ; No. 3 Rhondda large has brought 
14s. 6d. to 15s. per ton. There is little fresh to report 
with respect to coke. Foundry qualities have been 
quoted at 19s, to 20s. per ton, and furnace ditto at 
17s. 6d. to 18s. 3d. per ton. _As regards iron ore, rubio 
has made 14s. 6d. per ton; Tafna, 15s. to 15s. 6d. per 
ton; and Almeria, 14s. 6d. to 14s. 9d. per ton, freight 
charges included. 


Newport Corporation Water Works.—A new reservoir 
and storage works at Wentwood, which have been long in 
course of construction, were inspected by the Newport 
Town Council on Tuesday. The present water storage of 
Newport is 250,000,000 gallons. The council decided, 
in 1893, to make a new intake system at Newchurch 
and a reservoir at Llanvaches on the flood-water prin- 
ciple. The additional storage will be about 400,000,000 
galions, and the cost of the works when completed 
will be about 400,000/. The works have been in hand 
for about nine years. ‘The intake at Newchurch and 
the tunnel (3700 yards long) which is to convey the 
water to the Llanvaches reservoir have been finished, 
and the pipe line to Newport laid. The expenditure to 
the present date is about 370,000/._ The enterprise has 
met with many difficulties. Originally a contract was let 
to Mr. J. Young, of Glasgow, to construct the reservoir 
for 94,5962. This sum only included the construction of 
the reservoir on a certain specification, and that specifica- 
tion had to be departed from on a number of points, all 
involving expense. The chief difficulty was that at 
the depth originally estimated there- was no _ suffi- 
cient water-tight holding power in the rock, which 
was fissured. The trench and dam had to be very 
much extended, and, generally speaking, there was 
a great deal more work involved than ‘was at first 
anticipated. Difficulties also arose with the contractor 
and engineer (the late Mr. C. Kirby). The council de- 
cided to do away with the contract system entirely, to 
complete the work by direct labour, and to entrust the 
engineering to Mr. Baldwin Latham, of London, with a 
resident engineer as his representative, and the corpora- 
tion’s own manager (Mr. J. M‘Donald) on the spot. 
It had been hoped that the works would have been 
opened two years ago, but considerable delays have 
occurred. 


More Welsh Coal.—Mr. D. Hinds, Swansea, has struck 
the 6-ft. vein at Llanmorlais, near Swansea. It is over 
6 ft. thick. A slant will be started shortly to further 
work the same. 


Bristol Contractors.—Messrs. A. Krauss and Son, of 
Bristol, have secured a contract for the construction of a 
light railway which will complete a scheme in connection 
with Snowdon. A connecting section will run from Port- 
madoc through Beddgelert to Rhyd-ddu, to join the : 
sent narrow-gauge railway, the whole of which will be 
worked by electricity. The Snowdon Mountain Railway 
is also to be electrified, and similar power is to be sup- 
plied to the great quarries of the district. A generating 
station is to be erected at Llyn Llydau, a lake on the 
slopes of Snowdon, where a fall of 1300 ft. is obtainable, 
which it is estimated will give 60,000 horse-power in 
electricity. 








Tue BRIDGE OVER THE ZAMBESI FALLS.—In reference 
to the steel girder bridge which is to span the Zambesi 
below the Victoria Falls, the following facts are attributed 
to Mr. Georges C. Imbault, of the Cleveland Bridge and 
Engineering Company, Darlington, the firm that has the 
contract :--The final length of the bridge will be 650 ft., 
and this result coincides closely with the length measured 
two years ago. There will is three spans—two short 
ones of unequal length, and the big central or main span 
of 500 ft. The southern span will be 874 ft., and the 
northern one 625 ft. From the two main pins of the 
bearings attached to the masonry foundations of the 
central girder to the level of the rails will be 110 ft. A 
rough measurement, it is worth noting, was calculated 
from rail Jevel to water level, and this was found to be 
420 ft. This may be called low-water level, as the river 
is about its lowest in August, and high-water level will 
be about 40 ft. higher, or 380 ft. This measurement will 
make the bridge the highest in the world, the nearest to 
it being the Viaduct du Viaur, in France, which is just 
finished, and is 375 ft. above the bottom of the valley it 
crosses. The width of the bridge will be 30 ft., suffi, 
cient for a double line of rails. The erection of the 
bridge will take place simultaneously from both sides of 
the river, the weight being carried by steel cables until 
the two halves of the central span abut and are con- 
nected. The structure, the total weight of which will 
be 1600 tons of steel. is nearly finished in England now, 
and will be shipped about December. As soon as the 
railway construction reaches the Falls, construction will 
commence, and this is expected to be about May 1 next 
year. During its erection a cable-way will be arranged 
for the purpose of passing across material uired for 
the bridge, and also or conveying railway mater'al needed 
for the line north of the river. 





MISCELLANEA. 


In the experiments on bacterial treatment of sewage at 
Birmingham, some of the contact beds were filled with 
coal, and Mr. O’Shaughnessy states that the effluent 
from these was so clear, sparkling, and odourless that 
men who had worked the beds drunk a-quantity of it. 
The difference between it and the effluent from other 
beds was enormously in favour of coal as a~ contact 
material, 


We believe it was Palmerston who defined dirt .as 
merely matter in the wrong place, and of late years much 
has been done to free waste products of all kinds:from 
classification as dirt by discovering means for utilising 
them. It is, however, possible to go too far in this 
direction, and we imagine few will knowingly make 
use of the soap which, according to the Zeitschrift der 
Ocester. Ingenieur und Architecten Gesellschaft,, is now, 
being made ‘from sewage sludge. The sludge is first 
treated with sulphuric acid, and then heated. to 100 deg. 
Cent., atid compressed into cakes, which, after drying, 
are treated with benzine, which dissolves out the fatty 
matters. These are recovered by distilling off the benzine. 
They are of a slightly yellow colour, and whilst not 
suitable for making margarine, the report says, they 
have a ready sale for the making of stearine and soap. 


In a paper recently read before the American Electro- 
Chemical Society, Mr. Marcus Ruathenburg claimed that 
whilst for most ores the blast-furnace still afforded the 
cheapest means of producing steel, there “were, never- 
theless, certain classes of iron ore which could now be 
reduced to metal by electricity more cheaply than by 
the blast-furnace, and the product obtained would have 
an analysis that the blast-furnace could not approach. 
Thus a magnetic ore carrying gangue, sulphur, and 
phosphorus, in quantity prohibitive for the making 
of good steel by the old methods, could be’ crushed, 
magnetically separated, and electrically smelted so as to 
produce the best steel at a price which could compete with 
an ideally situated old-type plant. Mr. Ruthenburg stated 
that with his present plant he is now reducing 1 ton 
of ore with less than 250 kilowatt-hours of energy. The 
elimination of sulphur was practically complete. In the 
Ruthenburg system most of the impurities are separated 
out in the magnetic concentration, so that only what is 
practically pure iron oxide enters the furnace. Here the 
electric current simply serves to agglomerate the finely- 
divided portions of the ore, and heats it sufficiently to allow 
the iron to be reduced by the action of carbon monoxide. 


The use of high explosives in mining operations is dis- 
cussed by Mr. J. H. Karku in a paper recently read 
before the Lake Superior Mining Institute, at Marquette. 
Generally, he states, the strongest explosives are the most 
economical, even if higher priced, as the total. cost in- 
cludes so much for the labour of drilling, loading, &c., 
that the cost of the actual explosive is one of the minor 
items. In certain classes of work, however, this no longer 
holds, as the method of action of the explosive may be of 
paramount importance. Where a strong explosive has 
a shattering action, a weaker one may have a milder and 
more sustained effect, shifting a large mass of rock with- 
out smashing it. In soft material the action of a‘ high 
explosive is too local to make it economical, and a weaker 
and slower one will give much better results. The charge 
should be concentrated as much as possible at the bottom 
of the bore-hole, and chambering the hole gives good 
results. This may be done by placing a small quantity of 
high explosive at the bottom of the hole. The primer is 
placed in this, and dry sand poured into the hole. If now 
the charge is exploded, the hole will be enlarged at the 
bottom, and a large charge of explosive can be put in, 
with which the blasting proper is effected. As general 
rules, Mr. Karku suggests the following :—Never at- 
tempt to thaw frozen dynamite by roasting, toasting, or 
baking it, and never put it in heated vessels, boilers, or 
before fires. Never put a cap on to charge a primer until 
ready to use it ; and after it 1s capped, never let it out of 
hand until it is'in the hole. Keep caps away from dy- 
namite ; they should never come near each other till they 
are to be used. Never allow smoking near the powder or 
explosive. Never use a metallic rammer. Do. not get 
nitro-glycerine on the fingers, as it is absorbed and causes 
headache. Invariably prepare the primer at a distance 
from the explosive. 


The first train entered Kumassi on Thursday, October 1. 
The total length of the line, from Sekondi, on the coast, 
up to Kumassi, is 180 miles. Work was begun at Sekondi 
in 1898, but the first section of 40 miles to Tarkwa was 
not finished till 1901. The slowness of the progress 
made was due toa variety of causes—scarcity of labour, 
illness among the engineers, and the Ashanti War, not 
to mention the delay involved in constructing a landing 
place for material at Sekondi, which was merely a name 
when the operations were started. From ‘Tarkwa to 
Kumassi, however, the work was carried out much more 
rapidly, and the 140 miles of that section have been laid 
in 27 months. The line hasnot presented many consider- 
able engineering difficulties, properly so-called ; although 
the earthwork was fairly .heavy, there were no. large 
bridges., The chief Pronk connected with ‘its construe- 
tion lay rather in the thickness of the bush which covers 
the country, and in the scarcity and inefficiency. of the 
labour available. To clear a way through the former was 
a slow and tedious business, and sometimes huge trees 
were encountered; the felling of which occupied four men 
for a week or more. .Regarded as a navvy, the native is 
not of conspicuous excellence ; and, in fact, if he is, paid 
by time, it is only by dint of constant supervision that 
any work is to be got out of him at all. The plan was 


therefore adopted of dividing up the line into short 
pieces and letting them out in small contracts, a few 
chains of earthwork being alloted, perhaps, to a single 





family. The men-were largely got from and at 
one time as many as 18,000 were employed. Thesuperin- 
tending engineers were, of course, English; and the 
character of the climate may be inferred from the fact 
that the regular arrangement was — months’ work 
and four months’ leave. Another difficulty was the 
absence of material suitable for ballasting, and to provide 
it natives had to be sent out to scour the country for 
stones. The line, of 3 ft. 6 in. gauge, is single, and is to 
be: worked on the electric staff system ; it:is laid with 
stéel sleepers, and the bridges are of steel, with 
éoncrete piers. There are some sh curves—in some 
eases: with a radius of 5 chains—and the ruling gradient 
is 1in'50, though near Abosso Station there is a short 
length of 1 in 40. Between Sekondi and Kumassi there 
are ‘sixteen intermediate stations, and the trains «will 
cover the whole distance in about 18 hours, or at an 
inclusive.speed of 10 miles an hour. The cost of the 
tailway may-be put at about 1,600,000/., and its construc- 
tion has been carried out by the Gold Coast Colony 
Government. itself, with Messrs. Shelford and Son as 
consultingengineers. In addition to the line already 
completed, ; which serves the gold-fields at Tarkwa, 
Obuassi, and Akrokerri, branches are to be made forth- 
with to facilitate the development of the fields at Prestea 
and Princisu. 








TurBinE ATLANTIC Liner.—The Allan Line have 
placed with Messrs. Workman, Clark, and Co., Belfast. 
an order for a new first-class twin-screw turbine mail 
steamer for the Canadian service of the line. The new 
ship, which will be launched in July of next year, will 
have her turbines constructed by Mr. Parsona’s firm, and 
these will drive three propellers, each, of course, with 
its own shaft. The vessel was actually ordered and the 
keel laid when Messrs. Allan decided on the important 
innovation involved in her propelling machinery. The 
dimensions of the new Allan liner, as originally designed, 
were :—Length, 520 ft.; width, 60 ft.; depth, 42 ft. 6 in.; 
but changes in design are involved by the adoptioa of the 
turbine. She is to have accommodation for 1300. pas- 
sengers. It is expected that the turbines will drive the 
vessel at 18, instead of 16, knots, 





RAILWAY DEVELOPMENT IN IRELAND.—The directors 
of the Great Northern Railway Company, Ireland, at an 
extraordinary meeting of .the.proprietors convened at 
Amiens-street, Dublin, on‘Tuesday, October 6, passed the 
necessary resolutions authorising that company, under the 
powers conferred: u them:.:by the Castleblayney, 
Keady, and ‘Atte Suiting Extension of Time Act, 
1903, to-subseribe the névessary capital—namely, 350,000/., 
for the construction of the: Castleblayney, Keady, and 
Armagh Railway, which: wilknow be proceeded with. 
A Bill for the construction, of «a line from Drogheda to 
Mullingar in connection with fhe .steam-packet service to 
that port, organised -by the Lanedshire and Yorkshire 
Railway, «was passed last session of Parliament, the capital 
for which is-350,000/. .-The ‘engineer for both: these lines 
is Sir Benjamin Baker, ©. B., K.G,M.G., and the contracts 
for construction, amounting ‘to 6132000/., have been 
placed: in. the -hands of Mr. Rebert Worthington, J:P., 
of Dublin. 43 ; 





Contracts. —Messrs, Edgar Allen and, Co., Limited, 
of the Imperial. Steel Works and Yorkshire Steel and 
Engineering Works,. Sheffield, have secured, through the 
contractor, Mr. George Law, of Kidderminster, the 
contract forthe supply. of the whole of the cast-steel 
points and crossings and special work required in the 
reconstruction of the.Gloucester Corporation Tramways. 
.They have also secured, through the contractors, Messrs. 
William Griffiths and Co., Limited, the contract for 
points.and crossings and special work for the Worcester 
Corporation Tramways, and from the British Electric 
Traction Company, Limited, the contract for points and 
crossings and special work for the reconstruction of the 
Birmingham and Midland Tramways.—Messrs. C. A. 
Parsons and Co., Heaton Works, Newcastle-on-Tyne, 
have ,received an order from the Scarborough Electric 
Supply Company, Limited,. for the supply of two 300- 
kilowatt special traction turbo-dynamos, 450,550 volts, 
complete with surface condensers and air and circulating 
pumps; also from the Dalmellington Iron Company, 
one 20)-kilowatt turbo-dynamo, 500 volts, complete with 
condenser. 





Tue Junior InstituTION OF ENGINEERS.—On the in- 
vitation of the British Fire-Prevention Committee, a large 
number of members of this institution paid a visit to the 
International Fire Exhibition at Earl’s Court on October 2. 
They were received by Mr. Edwin O. Sachs, the ckair- 
man of the committee; Mr. Ellis Marsland, the hon. 
secretary ; and Colonel Dickson. Under their guidance 
the whole of the interesting exhibits were closely in- 
spected, where possible the apparatus being shown in 
operation. Modern fire appliances, including engines and 
escapes, were demonstrated, and the London Salvage 
Corps’ turned out from their station in the Western 
Gardens, the Chief Officer, Colonel Fox, being present. 
The party subsequently witnessed the performance of 
‘Fighting the Flames,” in the Empress Theatre, the 
historical and technical features of which were much ap- 
preciated. Onthe proposal of Mr. J. H. Pearson, the thanks 
of the Institution were accorded the British Fire-Preven- 
tion Committee, for all the arrangements which they had 
made for the reception of the members, and Mr. Sachs 
responded. The next visit takes place on Saturday after- 
noon, October 17, when the new Vauxhall Bridge Works 
are to be seen, 
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Ix Figs. 1 to 3, above, we illustrate some interesting, | 
though minor, specialities which the Franco Tosi | 


Engine Works, of Legnano, in Lombardy, adopted 
more than ten years ago, and which they still find 
give satisfaction. A brief description of these re- 


markable works will be found on page 573 of our last | 


volume. That account was written on the occasion of 
the visit of the Institution of Electrical Engineers to 
Italy, and the piston packings and rings now illus- 
strated were mentioned in those lines, as they attracted 
a good deal of attention. 
in millimetres. The piston-rod packings, illustrated 
in Fig. 1, consist of alternating V-shaped rings of 
Babbitt metal and cast iron. The piston rings are in 
two halves ; the way in which they are joined is clearly 
shown in Figs. 2 and 3, which are reproduced from 
photographs. The adjustment of the ring against the 
surface of the cylinder is effected by a number of flat 
springs, equally spaced, around the inner circum- 
ference of the ring, where they are held in slots cut 
into projecting lugs. Outside the rings form a con- 
tinuous cylindrical surface. To renew or set out the 
rings, it is only necessary to disconnect the piston-rod 
from the crosshead, and to slide the piston and rod 
backward until the ring clears the end of the cylinder. 
We are indebted to Mr. G. Boner, the general manager 
of Messrs. Franco Tosi, for these diagrams. 








ELectric Power ror. Ratways.—The North-Eastern 


Railway Company has decided to substitute electricity | 


for steam-power for driving the whole of the machinery 
comprised. in’ the company’s locomotive works at Gates- 
head. The contract, which has just been placed, is one 
of the largest of the kind which has been let in the 
northern counties during recent years. The work of 
Installing the new plant is expected to occupy a con- 
siderable time ; but there will at no period be any cessa- 
tion of the ordinary operations of the works. Power will 
be supplied by the Tyneside Electrical Power Company, 
from its Neptune Bank Station. 





.GOLD-MINING IN THE TRANSVAAL.—-In spite of every 
difficulty, es in the Transvaal is gradually regain- 
ing its old importance, the value of the gold produced 
in August having been 1,115,327/., as compared with 
1,642,625. in August, 1899, which was the record month. 
The value of the gold produced in August this year will 
be seen to have n 67 per cent. of that produced in 
August, 1899, 
the production of January, as compared with January, 
1899, the proportion comes out at 56 per cent. There 
has thus been a recovery of 11 per cent. in production 
during the last seven months. 


The dimensions are marked | 


When a similar comparison is —— to | 


THE FIVES-LILLE ELECTRIC CAPSTAN, 


| We illustrate in Figs. 1 to 4, annexed, an electric 
| capstan designed by the Fives-Lille Company, of Paris. 
This capstan starts simply under the action of a switch, 
there being no special device to limit the work on the 
drum, nor any special safety appliance. As will be 
seen from the illustrations, the machine contains a 
| cast-iron drum keyed on a vertical shaft. The latter 
is carried at its lower part in a footstep bearing, and 
revolves in a guide bearing, which has been placed as 
high as possible. The electric motor is a continuous- 
|current machine, completely enclosed; it is very 
| strong and requires no special supervision; the com- 
;mutator and brushes can be easily inspected by re- 
|moving the plate cover of the casing. The brushes 
|are carbon; the bearings are lubricated on the ring 
|system. The armature shaft is fitted with a worm, 
| which gears into a helical toothed wheel, with 34 
teeth keyed on the vertical drum shaft. The worm 
|is of hard steel; it is guided in two long bear- 
|ings, and presses against a thrust-block provided 
| with a ball-bearing. The centre of the helical wheel 
|is of cast iron, with a hard phosphor - bronze rim. 
Both revolve in an oil bath. The efficiency of this 
| speed-reducing gear, measured by a brake on the drum, 
| is 90 per cent.; the amount of friction is therefore very 
| low, and is not sufficient to produce heating nor any 
reat wear and tear. The capstan, as stated, is worked 
y a bipolar switch, which opens the circuit simul- 
taneously at four points, and is operated direct by a 
pedal for starting and stopping. A metallic resistance 
always remains inserted in the main circuit, and serves 
to limit the current, and, consequently, the efforts on 
the mechanism and on the traction cable: The resist- 
ance is placed inside the casing, as shown, and is easy 
of access. The conductors which supply current pass 
through the casing in water-tight insulators. The 
switch under the action of the pedal opens the circuit 
on the carbon contacts, and the metallic contacts 
always remain intact. 

To set the drum in motion, whatever be the power 
required, and whether it be to start it empty or under 
a cad, the pedal is depressed; the drum is stopped 
by releasing the pedal, when a spring causes it to 
resume the off position. The former action operates 
the switch, nk. dou the circuit on the motor, the 
circuit opening again when the pedal is raised. This 
| simple method of working is rendered possible by the 
resistance inserted in the circuit, combined a 
ed in 





| series-winding of the motor, both being desi 


| such a way that the efforts on the traction cable and 
| the speed of the drum do not exceed a given maximum. 


The resistance keeps the current down to a safe 
amount in the case of an increase in the load; and 
therefore, whatever be the work required at starting 
and the amount of the load, there is no risk of burnin 
the armature. Moreover, the speed of the motor an 
that of the traction cable increase immediately the 
load decreases ; the cable thus remains always taut, 
whatever be the variations in the load. 

The diagram, Fig. 4, indicates the conditions under 
which the capstan is operated. The successive torques 
corresponding to speeds up to 120 centimetres (47.24in. ) 
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per second can attain the maximum figures shown by 
the curve marked I, the starting torque reaching 3400 
kilogrammes (3 tons 7 cwt.). The different parts of 
the apparatus have been designed to bear this torque 
without risk. It is desirable, however, to limit the 
starting torque at about 1800 kilogrammes (1 ton 
15 cwt.), and the curve marked II shows the lesser 
work and the corresponding speeds. The power can 
still be reduced for limited loads, the conditions being 
those shown in the curve marked III. 








Be.ciaN Meta.uic Steerers.—-The Ougrée Company 
has just submitted the lowest tender in a competition for 
10,000 tons of metallic sleepers for the Hedjaz Railways. 
German firms were outbid to the extent of about 1s. 8d, 





per ton. 
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THE TRADE AND INDUSTRY OF 
NAGASAKI. 

Tue port of Nagasaki is of interest not only, or 
indeed chiefly, on account of its foreign trade, but 
also because its harbour is the safest and most 
commodious in the Far East, and it has an im- 

rtant shipbuilding industry which is destined to 
have great results on the future of the shipping 
in the Pacific area. The returns of the foreign trade 
show a decrease for last year as compared with 
the immediately preceding years, in which, however, 
there were special imports. The decrease is partly 
accounted for by the depression of trade which has 
existed, but also to a considerable extent by the 
fact that other ports in the south of Japan are 
now open for foreign trade, and because the develop- 
ment of railways has equalised the foreign trade in the 
different ports. There is nothing in the general im- 
port and export trade of great importance, and we 
therefore propose simply to notice some of the chief 
points in the shipbuilding industry and the shipping 
trade, as these are recorded in the Consular Report for 
1902, which was recently published. 

We have, on previous occasions, described the 
shipbuilding yard and the docks at Nagasaki, but the 
growing trade is always causingdevelopments. By an 
extension, and also by a re-arrangement of the ship- 
building yard, it now contains eight berths, on which 
as many ships, ranging from 170 ft. to 700 ft. in length, 
can be built at the same time ; and at a little expense 
in cutting away the hill at the back of the yard, two 
ships of 1000 ft. each could be built alongside of each 
other. The building capacity of this yard has been 
increased, and is now able to turn out vessels of an 
aggregate tonnage of 20,000 tons in the year. The ship- 
building yard possesses an extensive pneumatic plant 
for riveting, caulking, chipping, and cutting plates, 
&c. A much larger plant has, however, been ordered, 
and when that is set up, it is intended to remove the 
sresent plant to the machine-shop. A new dock has 
am designed, having a length of 714 ft. on the keel- 
blocks, with a breadth at the entrance at the top of 
96 ft. 7 in., and at the bottom of 88 ft. 7 in.; depth 
of water at ordinary spring tides, 34 ft. 6 in. Forty 
machines of the newest pattern were installed in the 
machine-shop last year, and the foundry was extended 
by the addition of a building 102 ft. by 50 ft., to be 
used asa brass foundry only. The heaviest casting 
made at these works was one of 22 tons; but this was 
unusual, as the tendency is to reduce the size of indi- 
vidual castings by making them in sections, which 
greatly increases the facility of handling, and also re- 
duces the risk of loss in case of misadventure ; 50 
tons of castings can be easily turned out in a day. 
Steam-power, in all parts of the works, is rapidly 
being superseded by electricity and compressed air. 

Among the vessels completed last year at this yard 
is a salvage steamer of 712 tons, with a speed of 12 
knots, and fitted with all the necessary pumps and gear 
of the most powerful description. With this vessel and 
with its large staff of experienced workmen and divers 
the company is prepared at short notice to undertake 
salvage operations. When not engaged in salvage 
operations this steamer is ap m4 as a passenger 
boat, making trips on fixed days to places on the 
neighbouring coasts and outlying islands. On the last 
day of December, 1902, there were 5245 workmen 
employed in the works. During 1902 four steamers 
were completed, of an aggregate gross tonnage of 8361 
tons. The details of these are as follow : 





. a | 
¢/silaigele 
No. Description. 28 & ae eB be 
$18) 2 218 
ie ee hr et ft. | ft. _ in. 
1 Single-screw steel salvage 
emer. oe sd as 290 | 162 712) 690 
2 Single - screw steel iron-ore 
cuuler oie rs --| 820, 420 | 25 0 (2774/2779 
3 Ditto ditto 820 420 | 2& 0 2795/2366 
4 Single-screw composite steam 
vacht ae eg én ° 178! 96 80) 220 





Mention has already been made of the first vessel on 
this list. The second and third are employed under con- 
tract in conveying iron ore from the Chinese mines at 
Taishan, in the neighbourhood of Hankow, to the 
Government steel works at Yawata, near Wakamatsu. 
On the return journeys they take cargoes of coal from 
Moji to the Hanyang Iron Works. The fourth is a 
yacht built for the use of the Prince Imperial of 


Japan. 

The work in hand at the close of 1902 is given in 
the table in the next column. 

The docking business of the company in 1902 shows 
a great falling off both in number and tonnage from that 
of the previous year. This, of course, is accounted for 


by the fact that fewer men-of-war and transports 
were in the China seas, as the troubles in China had 
ceased, at least those which required naval power. 

A very important transhipment business is done at 
Nagasaki of goods brought from Siberia, Corea, and 
North China for transmission to South China, Europe, 








Japanese Shipluild ing in 1992. | 


24 : 
~~ = . -* 
No Description. = F 4 g a 
i Pfau ee — a pe 
1 Twin-screw steel cargoand pas. ft. ft. in ft. in. 
senger steamer ome -- 445 492 336 6443 5418 
2 Single-screw steel cargo and 
passengersteamer .. -- 256 360 164 1933 1565 
3 Single-screwsteelcargosteamer 279 396 233 2000 1200 
4 Twin-screw steel passenger | 
steamer .. Ne oe -- 420 500! 306 54006500 
5 Single-screw steel cargo and | 
passenger steamer .. -- 256 360 | 16 4 1933 1565 
6 Twin-screw steel ferry-boat 115 «200/103 223 320 
7 _ Ditto ditto on 3 = Pe Le 
8 Single-screwsteelcargosteamer 385 486 299 5000 3200 
9 Twin-screw steel cargo and 
passenger steamer .. 445 520, 383 6 7000 5900 
10 Small cargo and passenge 
steamer .. ee bs «- 112 
11 Steam launch --| 6 
12 Ditto 50 


u 





and America. The aggregate tonnage of the merchant 
shipping under all flags entered in Nagasaki, and the 
ports of Kuchinotsu and Karatsu included in the 
Nagasaki Consular district in 1902, shows a slight ad- 

















vance on that of the previous year. The following are 
the particulars :— 
Sailing. | Steam. Total. 
- — “ 
Nationality. |s. | es ae 
ationality. = 2 £ 
3 @ Tons. F S| Tons. 3 #| Tons. 
| & = | 
52 = 5.2! 
Zz” Zz Zz” 
Japanese 61 2,464) 581 807,240 | 642, 809,704 
British . 4 4,190) 238 635,621 | 242) 639,811 
Russian R fe oe 249 385,609 | 249) 385,609 
German -| 6 12,195 86 305,104 | 92; 317,299 
French .. se) 1 1,417] 45 | 100,488} 46} 101,905 
American (U.S.) | 1 2,302 28 92,955 | 29 95,257 
Norwegian... ..|-. -. | 42 39,022 42 39,022 
Other nationalities..| 7 4,154 19 26,435 | 26 30,589 
Total entries :— | | | 
Nagasaki and | | 
Kuchinotsu ..! 80 26,722| 1288 | 2,392,474 | 1368 2,419,196 
Karatsu* ..| 85 2,898 | 74 80,586 | 100 83,484 
- /U15 29,620 1326 | 2,473,060 |1468 2,502,680 





Grand total 
1 


901 ../145 35,153) 1340 | 2,435,682 1485) 2,470,835 
| | 





* Of these, two sailing vessels o£ 90 tons were Corean, the rest 
Japanese ; 35 steam vessels of 37,886 tons, Japanese; eight of 
12,333 tons, British ; 19 of 15,319 tons, Norwegian ; 12 of 15,048 
tons, other nationalities. 

The most marked changes are a great increase in 
Japanese and a decrease in French shipping. The 
majority of the Japanese steamers belong to the two 
great shipping companies of Japan—the Nippon Yusen 
Kaisha (Japan Mail Steamship Company) and the Osaka 
Shosen Kaisha (Merchant Shipping Company of Osaka). 
The British shipping entered at Nagasaki shows a de- 
crease in 1902 of 32 vessels and 41,960 tons as compared 
with the previous year. The aggregate of British ship- 
ping in the three ports of the district was, in 1902, 250 
vessels of 652,144 tons, of which four were sailing 
ships, showing a decrease of 14 vessels, but an increase 
in tonnage of 7904 tons on the previous year, when, of 
the 264 vessels entered, 13 were sailing ships. The 
extension between China and Japan of the Peninsular 
and Oriental Company’s mail steamship service from 
Europe, which used to be carried on by two steamers, 
was abandoned in the autumn of 1900, and there seems 
to be no immediate prospect of its renewal. The 
‘*intermediate,” or cargo and passenger, steamers of 
this company have also almost ceased to call at Naga- 
saki, for of these vessels only three, of a tonnage 
of 8050 tons, entered the port. In 1901 the 
number was four, and in 1900 it was eighteen vessels, 
with a tonnage of 55,202 tons. 

Of the trans-Pacific lines, 50 steamers of the 
Canadian Pacific Railway Company, of 142,487 tons, 
and 29 steamers, of 80,774 tons, of the White Star 
Line, under charter to the Occidental and Oriental 
Steamship Company, called at Nagasaki in 1902, as 
compared with 34 steamers, of 100,117 tons, belonging 
to the former, and 30 steamers, of 85,820 tons, be- 
longing to the latter lines in 1901. 

One of the most striking features in the shipping 
trade of Nagasaki is the advance in Russian shipping, 
which has maintained the position which it acquired 
in 1901, of second numerically, though not in tonnage, 
to that under the Japanese flag, thus proving that the 
Russians are rapidly acquiring a commercial interest 
in the Far East. The following figures, which include 
steamers only, show the advance in Russian shipping 
since 1897 :— 


Number of 








Year. Vensels. Tons. 
1897 75 144,005 
1899 157 268,459 
1901 228 378,109 
1902 249 385,609 





The fine steamers of the Russian Volunteer fleet ca 
here regularly on both the outward and homeward 
voyages between Odessa’and Vladivostock, and the 
thirteen vessels engaged in this service made the round 
trip twenty times during the year 1902, making a 
total, including one call by a ship which was sold 
on her return home, of 41 entries, with a tonnage of 
184,374 tons. Of these vessels, nine have a net tonnage 
of over 4700 tons, one of them having a net tonnage 
of 5787 tons, and one 6188 tons. A still larger vessel 
was built last year, but has not yet come out. The 
Chinese Eastern Railway Company’s fleet consists of 19 
vessels, which called here 163 time in 1902. The com- 
pany maintains regular direct communication between 
Nagasaki and Dalny and Shanghai and Dalny ; it has 
also regular steamers running between Shanghai and 
Vladivostock vid Nagasaki and Corean ports, between 
Shanghai and Dalny vid Corea and Port Arthur, and 
between Chefoo and Port Arthur. Inconvenience is 
caused, however, to shippers here by the company 
ceasing to run steamers direct from Waquanki to Port 
Arthur, for which place a large quantity of cargo was 
trans-shipped at Nagasaki last year, much of it being 
taken on Frome Dalny to its destination in sea-going 
lighters, which afford insufficient protection to the 
cargo. The company has also services between 
Viadivostock and ports in Northern Siberia. 








ON SINGLE-PHASE REPULSION MOTORS.* 
By Wi.uram Cramp, A.M.1.E.E. 


THE question of what system of electrical distribution 
should adopted in installations intended for general 
use will in future be settled mainly by comparative con- 
venience and economy for — purposes. For the ad- 
vantages to be gained by having the whole of the elec- 
trical generating plant (both for lighting and power) 
under one roof are so great that large sacrifices in other 
respects may be made to secure them ; and from this the 
simplification of the whole station by the use of one 
system for both lighting and power must necessarily 
follow. Railways and tramways on the overhead and 
conduit principles have come to stay, at any rate for 
some years; and no one who has seen traction systems 
carried out with direct current and polyphase currents 
respectively can fail to be impressed by the simplicity of 
the former (especially at crossings) compared with the 
latter. Electric railways (such as the Central London) 
show us the advantages of high - tension distribution 
with transformers from the point of view of economy ; 
and therefore we may conclude that any system which 
combines the simplicity of the direct current with 
the ease of transformation of polyphase currents is the 
system for future generating stations. Now the single- 
phase vom is the only one that possesses the advan- 
tages of both direct and polyphase currents ; but up to 
now the absence of a practicable motor has jeaheeed, all 
advantages in other respects of no account. We need 
only quote such — as the towns of Coventry and 
Sheffield, which are c anging over from single to two- 
phase, or the City of London Electric Lighting Company, 
which is gradually replacing single-phase alternators by 
direct-current machines. 

It was the feeling that this step backward (for so it 
must be considered) was due only to the absence of a 
suitable monophase motor which led me to follow up 
closely my accidental rediscovery, about three years ago, 
ot the principle of the repulsion motor, to find almost 
immediately that the idea was old, as is shown below. 
Yet why it had never been carried beyond a lecture 
experiment and obsolete patents is a puzzle to me now 
that I have found that the faults of the early forms are 
easily remedied. 

_ At present there is a choice of three types of motors on 
single-phase systems. 

1. The Synchronous Motor.—The disadvantages of this 
form, where starting and stopping are frequently neces- 
sary, are sufficiently obvious. 

2. The Asynchronous Induction Motor.—The disadvan- 
tages of this motor are that special devices, always cum- 
brous and often very expensive, must be employed to 
start it up; and even then a current usually considerably 
in excess of the full-load current is needed to run jt up to 
speed under load—often a grave objection on lighting cir- 
cuits. Moreover, even under favourable conditions, the 
power factor is poor, the efficiency not high, and the 
possibilities of varying the s almost nil. 

3. The Series Alternate-Current Motor.—This motor 
bids fair to rival the previous forms for general applica- 
tion, and will be thoroughly tested on the Baltimore and 
Annapolis Railway. its disadvantages are that the 
pon mtd at which it is most successful is very low, thus 
rendering it inadmissible on lighting circuits ; while its 
power factor tends to decrease with load, and pressure 
difficulties at the commutators are almost unavoidable. 

The only other type at present practicable is the re- 
pulsion motor. As stated above, I have been working, 
for several years past, to ascertain the lines on which 
really efficient and satisfactory motors of this type 
might be designed; and I now know that repulsion 
motors may be built, up to at least 20 horse-power, 
which will compare favourably with any type of motor 
at present in use. In its simplest form the repulsion 
motor consists of a laminated electro-magnet or stator 
excited from the single-phase mains, and an arma- 
ture or rotor wound almost exactly like the armature 

* Paper read before Section G of the British Associa- 
tion at Sosdkprt, September 1), 1903. 
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of a direct-current machine, and fitted with a similar com- 
mutator. Brushes rubbing on this commutator are set at 
a particular angle and short-circuited, The alternating 
flux set up by the stator induces in the coils of the rotor 
currents in such directions that the coils carrying them 
tend to move out of the inducing field. The action is 
exactly the same as that shown by Professor Elihu Thom- 
son to exist when a plain copper ring is brought into the 
field of a solenoid excited by an alternating current. 

Figs. 1 and 2, below, show clearly the two main forms 
of repulsion motor. In F-g. 1 the angle @ is usually 
45deg. This type has the following peculiarities :—(qa) the 
electromotive force of a quarter of the rotor opposes that 
of the other three quarters, leaving half the rotor for 
useful electromotive force ; (b) the rotor current 
through all the coils, whether in a useful position or not, 
thereby increasing the C? R loss; (c)a quarter of the rotor 
gives a torque opposing rotation; (d) individual coils 
short-circuited by the brushes are constantly giving a 
torque op’ to rotation, and so cause difficulties with 
commutation. These disadvantages led me to construct 
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repulsion motors on the lines of Fig. 2; and it is partly 
due to the adoption of this form that I have succeeded 
in obtaining satisfactory commutation. The difficulties 
of construction, chief among which is commutation, 
have led most writers to speak of repulsion motors 
with much distrust. Thus Elihu Thomson, whose patent 
of 1889 covers the whole principle of repulsion motors, 
refers to them as ca sale of giving out considerable 
power, “though with what economy is unknown.” 
Professor Jackson condemns them as ‘‘ bulky, expensive, 
and inefficient,” though he adduces no evidence in favour 
of this verdict. Mr. Steinmetz writes :—‘‘ They have the 
disadvantage of using only part of the rotor ;” but as 
recently as December, 1902, he said that he believed 
better results were to be obtained from them than from 
series alternate motors. To show how very misleading 
are these statements, I here add: (1) That Mr. Hobart 
proposes using only 50 per cent. of the pole-pitch for his 
recent direct-current machines. (2) If only half of the 
coils of the rotor are used at any given instant, it is 
obviously ible to work at a higher current density. 
In one of my experimental motors I have had eight 
amperes through No. 21 wire without serious heating. (3) 
In such alternators as the Mordey- Victoria only half the 
armature is ever really active at one time. 

The chief difficulties in the construction of repulsion 
motors are : (1) liability to vicious sparking, and (2) diffi- 
culty in obtaining a high-power factor. In the first form 
of repulsion motor which I tried I found that the spark 
wis almost as great on closing the coil as-on opening 


it. In order to investigate this, I had some experiments, 


carried out on the opening and closing of circuits, of 
which I now relate briefly the results. With an inductive 





circuit there was less tendency to spark on the make 
than with a non-inductive circuit, and there was much 
less tendency to spark on the make with copper than 
with carbon contacts. I find, on the whole, that to avoid 
sparking on the make, a good, firm, clean, low-resistance 
contact is adequate. For this reason I have so far used 
copper brushes in the motor, but, despite this, the chvice 
between carbon or copper has to be decided by the con- 
sideration of the whole of the circumstances, which would 
be too long to discuss now. With copper brushes I have 
been able to get absolutely sparkless commutation, work- 
ing from nothing to full load, on a motor whose desi, 
was distinctly faulty. These results refer more particularly 
to motors of the class represented by Fig. 2, whose only 
disadvantage is the long arc of brush contact, entailing 
corresponding friction. Having by copper brushes pro- 
vided for closing the circuit sparklessly, I was enabled to 
obtain sparkless opening by means of the same principles 
that are employed in what is known as ‘‘resistance com- 
mutation ”—thatis, providing a sufficient interpolar space 
to enable each rotor coil to pass entirely outside the 
magnetic field, so that the current can die down before the 
opening of the circuit. . It is obvious that a form of com- 
mutation might be employed corresponding to what in dy- 
namo design I call ‘‘E.M.F. commutation” (a term which 
explains itself) ; or, better still, a combination of E.M.F. 
and resistance commutation; and, as the output of the 
motor undoubtedly increases with pole width, it might pay 
to use one of these modifications—on which point, indeed, 
I am at present experimenting. In considering the actual 
design of a repulsion motor, the first object is to decide 
which form of commutation you are going to rely upon. 
Having settled this, the form of stator is practically fixed ; 
for if resistance commutation is to be relied on entirely, 
the stator must have distinct poles ; by this I mean that 
there must be considerable air-space left between one polar 
winding and the next, as in the direct-current machine. 
On the other hand, if electromotive force commutation be 
used, the stator may be built exactly like that of an ordi- 
nary single-phase motor. I have tried both forms, and find 
that while both may be rendered sparkless between cer- 
tain limits, the former gives g commutation over a 
wider range, while the latter gives better starting torque 
and better power factor. But I would insist on the fact 
that every form of repulsion motor may be rendered 
sparkless if the design of the rotor winding is properly 
considered, Thus, what has been hitherto the great dis- 
advantage of the repulsion motor disappears. 

We therefore proceed to consider the design of the rotor 
winding. We may choosean arrangement such as that in 
Fig. 1, ora modification of Fig. 2. The salient differences 
between these two forms are :—(1) in Fig. 1 all the short- 
circuited coils are in series, while in Fig. 2 they are in 
parallel ; (2) in Fig. 1 the rotor current always passes 
through the whole of the rotor coils, whether active or 
useless ; in Fig. 2 this is obviously not the case. If the 
rotor winding has to carry a large current, Fig. 2 is not 
very suitable, on account of the fact of the —— heating 
that takes place at the commutator, and the large pro- 
portion which brush resistance bears to the resistance of 
the coil lying between any given pair of segments. I 
have already stated, under the head of ‘‘ Commutation,” 
other reasons for selecting windings of the type of Fig. 2, 
but I ought to add that recent experiments with wind- 
ings of the type of Fig. 1 impress me very favourably. 
In actual experiment with windings like Fig. 2, I have 
found that if the rotor is of the closed-coil oye as 
shown, besides those coils actually short-circuited, there 
are other closed circuits carrying useless, or even harmful, 
currents. Hence in the particular motor on which most 
of these experiments were made, the winding has been 
altered to that of Fig. 3, thus practically converting the 
rotor into an open-coil armature, with two coils in parallel. 

These considerations determine the type of rotor wind- 


| ing, and we now pass to the discussion of the electromotive 


force, current, torque, &c., taking first the case of a bipolar 
motor with a single coil, as in Fig. 4a. This diagram is 
really a simple case of Fig. 2. If the agate is 50 per 
cent. of the pole-pitch, and equal to the width of the 
coil, and the distribution of magnetic flux radially around 
this pole-are is sinusoidal, then the electromotive force 
set up in the coil is a pure sine wave. If, however, the 
flux is distributed uniformly radially over the pole-arc (as 
is more probable in an actual machine), the lines enclosed 
by the coil when the field is constant are as represented in 

ig. 4b. Thisisa sine wave with some odd harmonics, 
which are of small importance in the present case; the 
third harmonic, which is the largest, has an amplitude of 
only 1/9 of the fundamental. I shall assume, then, for 
present purposes, that both the time variation of the 
main flux, and the time variation of the area of the coil 
with respect to the total flux, are both sine functions. 
We then have, if number of turns on the stator wind- 
ing = t, number of active turns on the rotor = f, speed 
of motor in revolutions per second = n, periodicity of 
stator current in periods pe second = f, R.M.S. primary 
electromotive force = ¢;, R.M.S. secondary electromotive 
force = é); it is found that 
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which means that the secondary electromotive force may 
be represented by the resultant of two lines at _right 
angles, as shown in the phase diagram (Fig. 5, DE and 
De, page 508). 

Passing on to the equations for current, we have, upon 
closing the circuit when one side of the coil is just coming 
into the field, a current made up of two terms—(A) the 
exponential term, (B) the ordinary sine wave. The term 
(A), which may usually be neglected in other alternating- 
current apparatus, is often, in the case of the repulsion 
motor, of great importance. It is extremely difficult to 
show the value of this term in any phase diagram, but its 





general effect is to shift the rotor current slightly forward 
in phase, and to cause the torque of the rotor to sink to 
zero at a lower speed. The cases in which it is of greatest 
importance are those of the type of Fig. 2, in which 
the number of turns per coil is la I found its effects 
to be very strongly marked in the first two motors I 
made; but I do not anticipate that in future designs its 
effect will be so marked, for two reasons: first, because I 
now aim at few turns per rotor coil; and, secondly, be- 
cause I use a greater number of commutator segments. 
Coming now to term (B), I think it is easier to consider 
the action of the motor from the standpoint of the Heyland 
diagram. Fig. 5, page 508, is a dia showing the quan- 
titative and phase relationship of the magnetic and electric 
properties of a repulsion motor, and is drawn to scale in 
the way now commonly used for transformers or induction 
motors. The quantities represented by the various lines 
are, therefore, all instantaneous maximum values, or all 
root-mean-square values, and it is assumed that the useful 
field — the air-gap is constant in value—a state of 
affairs not found in motors run at constant voltage. _ It 
is, however, necessary to consider this case first. Let 
OF represent to scale the number of useful magnetic 
lines which pass through the pole of the stator marked N 
in Fig. 4a. 

Now, we may resolve the field O F in two directions in 
space—viz., along the line of the brushes and at right 
angles thereto. F D and DO will represent these com- 

nents, the point D lying upon a semi-circle, as shown. 
The angle D F O is that corresponding to A in Fig. 4. 

F now represents the field which vibrates through the 
rotor coil, and D E, at right angles and proportional 
to it, must represent in time the electromotive force 
generated in the rotor coils. (It is better to keep time 
and space separate by ray quantities in phase 
in time in one plane. Thus D E would be drawn in a 
plane at right angles to that containing D F O, as is done 
in the author’s model.) The electromotive force, D E, 
may be resolved into two components at right angles in 
time DG, GE. Of these two, GD is proportional to the 
CR drop in the rotor coil, and hence to scale (with 
constant rotor resistance) represents the magnitude and 
phase of the rotor current. G E represents that com- 
ponent of the rotor current tending to demagnetise the 
stator. The angle ¢ is the angle of lag of the secondary 
or rotor current. As ¢ increases, the rotor C R drop 
DG decreases and the rotor demagnetising component 
increases till E G = E D, when the rotor current is zero 
and the field F D is balanced. Now since D E is pro- 
one toD F, it may be drawn of the same length. 

hen the semi-circle D G E may be applied to ‘the 
line D F, so that E falls on F, E G becomes F G! 
and shows the way in which DF becomes gradually 
balanced, The angle G1 DF then =GDE=¢. Now 
the component of D G in phase with D F or DO is the 
projection of DG on DF = DC=DG sin ¢. This 
component multiplied by D O is proportional to the 
torque of the motor—i.e., the torque varies as the area 
of the triangle DC O. 

We have rotor currentx DG « DE cos ¢; 


DE« DF =OFcosOFD =O F cosd; 
DO=OF sin); 
DC=DGsin ¢. 


Hence torque at starting = DC x DO; 


= DEsin ¢cos ¢ x OF sind; 
= OF.OF. sin ¢ cos ¢ sin \ cos A; 


which is a maximum when 


{ sin \ = cos A } 2 1 a 
sng=cos¢? jf” J/g “” 
when \ and ¢ = 45 deg. 

Now OF « primary voltage nearly. Hence the start- 
ing torque is gaa to O F*—i.c., to the square of 
the papi voltage. 

These are the starting conditions. . 

Running Conditions.—Directly the starting torque is 
large enough the rotor begins to revolve, the coil F (Fig. 4) 
tending to set itself so that it encloses a minimum of the 
magnetic lines issuing from the stator. Thus motion takes 
place in the direction of the arrow in Fig. 4a; and this 
must be due to the fact that the current sets up a field in 
the rotor coils which is on the whole of opposing—i.c., 
identical—polarity to that existing in the stator. 
if at a particular instant (in Fig. 4a) the polarity of the 
stator is north, as marked, the polarity of the rotor field, 
due to the lagging rotor current, must at the same instant 
be north. At this particular instant the lagging rotor 
current must be in the direction shown by the cross (+) 
and dot in Fig. 4a. By Lenz’s law the electromotive force 
set up by rotation must oppose this current. Therefore, 
directly the rotor begins to revolve, the rotor lagging cur- 
rent is reduced, or, in other words, the coefficient of self- 
induction of the rotor coil is virtually diminished. 
Sup , now, the rotor is running, then the coil shown 
in Fig. 4a, immediately it moves, would have its place 
taken by the one next it; and thus, although the rotor 
revolves, we may, as it were, speak of an ‘‘equivalent 
stationary coil,” whose axis is settled by the diameter 
upon which the brushes are set. Considering now the 
coil shown in Fig. 4a as representing this equivalent 
stationary coil, we see that its coefficient of self-induction 
may be altered to a certain extent by moving it round in 
the direction of rotation. In this way, however.much 
the phase of the rotor current may be altered by the 
electromotive force due to rotation, the original conditions 
may be reproduced by moving the brushes in the direction 
of rotation. Theoretically, this may be carried on till the 
axis of the coil is at right angles to the axis of the field, 
when the speed of the rotor is infinite. Naturally, in 
practice, there is a limit, depending upon the particular 
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form of stator and the torque necessary to overcome the 
friction of the rotor bearings, &c. 

In order to show the electromotive force due to rota- 
tion in Fig. 5, we remember that it is really — by 
the field DO, and therefore will be at right angles to 
D Ointime. Thus it may be represented by D e, an 
its effect is obviously to reduce the secondary lagging 
current, thus reducing the primary lagging component 
and the total primary current. ith increasing speed, 
then, the point G will tend to travel along its semi-circle. 
The value of the component 

% tt % bt n 
~ VfB ty’ J2 4 ff 
Thus at synchronism De = D E, and if the motor started 
with maximum torque, the point G will have arrived at E, 
when the motor attains to synchronous speed. 

The above results are only approximately correct, for 
the following reasons. We have assumed (1) conditions of 
constant field which do not exist; (2) that the current-con- 
ductor distribution around the rotor is sinusoidal, which 
is not true; and (3) that the number of conductors acted 
upon by the field DO is the same as that under the 
influence of the field D F. Later I hope to have an 


DE whilst D e = 








opportunity of showing how each of these peculiarities 
affects the phase diagrams already given. For the pre- 
sent it is important to note that the machine will gene- 
ag if revolved in the direction opposite to the arrow in 
‘ig. 4a. 

Since the law of the diagram is so simple, a model may 
easily be constructed, ruled by the fact that O F is of 
constant length, and the point D moves along a semi- 
circle. From this model the values of primary and secon- 
dary current, torque, and power factor may readily be 
deduced, and the teiowing peculiarities may be noted :— 

1. The torque depends on the relative phases of stator 
and rotor currents, and at starting it is a maximum when 
the power factor is about 60 per cent. At any speed the 
torque will always be a maximum with about this power 
factor, but in order to keep this maximum torque the 
brushes would have to be gradually moved in the direc- 
tion of rotation as the speed rose. In the case of small 
motors, I should say that there is no reason at all why 
the brushes should not be moved forward, either auto- 
matically or by hand, in this way, since, as already shown, 
sparking difficulties may be completely overcome. 

2. Power Factor.—If maximum torque is required of 
the motor at starting, and the brushes are to be kept fixed, 
it follows that the power factor can never much exceed 
70 per cent. This at first sight appears a serious draw- 
back, but in actual practice there are many cases where 
it will be no disadvantage at all. Take, for instance, a 
small printing establishment or a tramway system of no 
great length. The disadvantages of the lagging current 
are twofold :—1. C? R loss in the line—of small import- 
ance, as we have supposed the line short. 2. Reduction 
of the voltage at the generating station by reaction upon 
the alternator fields, which is counterbalanced by the Fact 
that the power factor of such motors is nearly a maxi- 
mum at starting, and gradually decreases as the stator 
current decreases while running. Thus the actual value 

i ill not vary very seriously, and, 


of the lagging current will , 
central station is concerned, 


so far as the engineer at 
should cause no trouble. In fact, the motor is in this 
respect in as good a position as a polyphase motor started 
with resistance in its rotor circuit, and in a far better 
osition than any ordinary single-phase induction motor. 
n the case of large motors or long transmission lines, the 
power factor of the motor with maximum torque at high 
speeds may be very materially increased. One way 
of doing this is by means of slip-rings attached to the 
rotor windings, just as if it were a rotary converter. 
Resistances inserted between these slip-rings are u- 
ally cut out as the speed rises, so that the motor finally 
acts as an induction motor, a device of mine incorporated 
in a repulsion motor arranged at the Central Technical 
College three years ago, and which I see, from an article 
by Herr Schiiler in the Electrical Engineer of Septem- 
ber 4, has recently been the subject of an English patent. 
3. Effictency.—In any class of electro-motor this is bound 
to depend largely on the amount of material put into it. 
Comparison is therefore admissible between motors of 
different types and of the same weight. In this connec- 





tion my present eee does not enable me to give 
any definite figures, but I should say that the repulsion 
motor for a given power will be heavier than the corre- 
sponding polyphase motor, and far lighter than the single- 
hate motor with its starting apparatus. Considering the 


d | enormous waste of energy in starting the latter, the repul- 


sion motor will be far more economical of energy for non- 
continuous running. Unfortunately, detailed results of 
actual output per Kilowatt during continuous running are 
not yet forthcoming from any source. 

4. Starting Advantages.—Under the best circumstances 
the repulsion motor may be started under full load with a 
current only slightly exceeding the full running current. 
This great advantage is obtained without any expensive 
and cumbersome starting arrangement, and it is this which 
must be put forward as the great advantage of this type 
of motor. Of course, at starting the motor is really a 
special case of the split-phase type of motor, and the only 
reason why it is so much better than other motors de- 
pending on this principle is that the phase-splitting is 
performed by the motor itself, and depends on no addi- 
tional apparatus. Further, by careful design the phase 
difference produced at starting must be so very much 
greater here than in any starting apparatus for single- 
phase motors, except such as depend on the introduction 
of a very large condenser. 

This paper must, of course, be considered as _prelimi- 
nary, in that no curves of results are given; but these I 
hope to have ready to publish shortly. 

cannot close without expressing my gratitude to 
Professor Ayrton for the opportunities accorded me for 
carrying on this work at the Central Technical College, 
to Messrs. Fawssett and Ablett, students at the same 
institution, for much valuable help, and to the Crypto 
Works Company, who built the more recent experimental 


motors. 

Mr. Ablett was the first to point out the parasitic cur- 
rents which existed in certain armatures of the type of 
Fig. 2, and to suggest the remedy. 








EFFECT OF WIND ON ROOFS. 
On the Basis of J. O. V. Irminger’s Experiments. 
By Turopor NIELSEN, M. Danish I.C.E. 


IN our calculations concerning the effect of wind on 
roofs we have hitherto assumed that the effect would be 
the same as if the weather side was a plane exposed to 
the wind, and that there was no effect on the lee side. 
Mr. Irminger has, however, separated the effect of the 
wind in the direct pressure on the weather side and the 
suction on the lee side, and proved by careful experi- 
ments that for planes at sharp angles to the horizon—viz., 
roofs—the suction is predominant, also, as shown with a 
model of a house, that the weather side of a roof is only 
exposed to a small pressure, while the lee side is exposed 
toa heavy suction. The old theory tries to make us be- 
lieve that the resultant of the wind acts downwards and 
presses the roof against its supports, whilst Mr. Ir- 
minger’s experiments show that the resultant acts up- 
wards and tries to lift the roof from its supports This 
is in full agreement with our experiences from broken- 
down roof, and the practical man has always bolted light 
roofs down in spite of the teachings of the usual theory. 
Mr. Irminger has been kind enough to send me a copy 
of the Gas World of May 6, 1899, which I greatly advise 
my fellow-designers to peruse ; it gives a full account of 


‘his experiments, and is the base of a new theory I have 


developed in the following. It has completely taken the 
footing off the old theory, showing that it is absolutely 
worthless and, into the bargain, dangerous, having led us 
to waste tons of material in rafters, purlins, main rafters, 
and main ties, and to the use of tie-bars in the bracing 
where we ought to have used struts all over. 

Mr. Irminger gives in his report tables for long planes 
and for short planes. As an ordinary roof is long, I have 
based my researches on the first mentioned. In the table 
given in the next column, P equals the total effect (pounds 
per square foot) on a vertical plane, and Pg the effect 
on a plane at a degrees with the horizon. The first 
columns explain themselves; the deduction of the two last 
ones is explained below. 

Plotting the results of the annexed table for planes 
shows at a glance, particularly for the gentler slopes, that 
the suction is greater than the pressure, and, by the regu- 
larity of the curves, that Mr. Irminger has executed his 
experiments with great care, so that we may use the 
table with confidence, and interpolate in it. It also 
shows.that future data must be empirical, as his are; it 
will hardly be ible to express the natural irregularities 
by a practical formula. 

Ordinary Roofs.—From Mr. Irminger’s experiments 
with a model of a house with a double-pitched roof and 
planes with gentle slopes, it will be seen that the load 
surface for the pressure on the weather side may be 
ay considered as a triangle with its apex in 
the ridge of the roof. On the model the mean pressure is 
0.11 P; hence at the eaves 0.22 P ; the slope of the roof is 
45 deg., and a plane at 45 deg. has a pressure 0.275 P; 
hence the pressure at the eaves of the roof equals . a= 

27 
0.80 of the pressure on a plane of the same angle. Until 
further experiments with roof models have been made, the 
only way open is to assume the proportionality 0.80 for 
all other slopes, and thus the above table is calculated. 
The lee side is exposed to a suction which may be con- 
sidered equally distributed ; the roof model shows 0.36 P, 
and a plane at the same angle—viz., 45 deg.—shows 


0.525 P as suction ; therefore, 0.36 — 0.68 is the propor- 
0.525 


tionality of the suction on the plane by which the last 
column in the table has been calculated. 
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| _ Ordinary Roofs. 
fSecca ee 
Long Plane, | Peduced from | j 
Mr. Irminger’s _ the Preceding. | Weather Pr. 
Experiment. | Side | gj ot 
| |at Eaves, | 0° 
a. im re i % ‘i Aimy | eg 
= ° ; e° . 
: 3 | | eet § 
st % 2 : g 
gig | Em | Ba] Bm | Bo 
BAY = el | | @ {| Al D 
oe a et oe NS 
deg. per cent | 
5 0.23 100 0.000 0.23 | 0.000 0.16 
10 0.45 87 0.058 0.39 | 0.046 0.26 
15 0.47 85 0.070 0.40 0.056 0.27 
20 | 0.48 83 0.082 0.40 0.066 0.27 
30° | «(0.60 75 0.150 0.45 0.120 | O31 
40 | 0.75 67 0.25 0.50 0.20 | 0.34 
50 | «(0.84 65 0.29 | 0.55 | 023 0.37 
60 0.90 63 0.33 | 0657 0.26 0.39 
70 0.95 62 0.36 0.59 
80 | 0.98 59 | 0.40 | 0.58 | 
92 | 1.00 {7 | 043 | 057 
1 ' | | 
Mr. Irminger gives for a long rectangular prism with 


vertical and horizontal sides the suction on a vertical 
face to be 43 per cent. of a total effect of 0.95 P or 0.41 P. 
Comparing this with the suction 0.57 P on a vertical 


plane, we get 0.41 0.72; this does not differ much from 


the 0.68 recently found, while the angle has varied from 
90 deg. to 45 deg.; hence his experiments prove that the 
supposition of proportionality I have assumed above for 
roofs and planes is most reasonable. 

Roof of a Ventilator with Louvres in the Sides.—As these 
point upwards, a current of air must hit the under side of 
the roof covering and counteract the pressure ; it may be 
taken into account by allowing on the weather side only 
half the pressure allowed on an ordinary roof. This does 
not matter much, as the pressure is small. The suction on 
the lee side may possibly be increased by a pressure from 
inside ; but it may also be diminished by an inner suction 
caused by a current running under the roofing. ence, 
until experiments are made, nothing remains further than 
to make the same assumption as for an ordinary roof. 

A roof that carries a ventilator must be more affected 
on the weather side than an ordinary roof with a ridge 
instead of a ventilator; it might be reasonable to set off 
the eaves-pressure as for an ordinary roof, and take the 
apex of the load triangle at the ridge of the roof, and nut 
at the foot of the ventilator—i.c., assume a trapezoidal 
load surface. : 

Walls of houses, ventilators, and sheds may, if they carry 
an ordinary roof, according to Mr. Irminger’s experi- 
ments, be calculated on the weather side for an even pres- 
sure of 0.42 P, and on the lee side for an even suction of 
0.36 P, according to the model experiment. 

The pressure 0.42 P is practically the same as the 0.43 P 
on a vertical plane ; on this the suction is 0.57 P ; hence 


on the wall there is only es = 0.63 of the suction on a 


57 
plane at the same angle, or fairly near the same, as the 
proportionality 0.68 for a roof of 45 deg.; this is less, and 
ought to be, as the roof shélters the wall. 

Steep Sides of Mansard Roofs.—A look at Mr. Irminger’s 
drawings shows that for steep planes the pressures, as 
well as the suctions, may be considered evenly distributed; 
and comparing with above we may take the weather 
side exposed to the same pressure as a plane, and the lee 
side to 0.63 of the suction on a plane at the same angle. 

Sercens.—The ends of halls will, in the light of Mr. 
Irminger’s experiments, never be exposed to the force P, 
and as the roof stands at-right angles with the screen, the 
nearest similarity amongst his experiments is the long 
prism with a pressure of 57 percent. of 0.95 Por 0.54P. Some 
suction will always occur, but it seems very safe to calcu- 
late the screen as exposed to a pressure of ? P when the 
hall is open in both ends, and to % P if one end is closed, 
so that the wind cannot rush through and create a heavy 
suction. In bracings no tie-bars ought to be used, as a 
suction when the sereen is in the lee will reverse the 
stresses. 

Louvres might be considered as 
with the horizon, and if their total height is H, the face 
exposed tothe wind.is H cosez a. On the weather side a 
heavy suction is produced by the wind rushing under the 
blades; hence it seems natural to assume this side ex- 
posed to a pressure equal to the total effect of the wind 
ona plane at the angle a. The lee side is sheltered, and 
it might be reasonable here to assume a suction equal to 
80 per cent. of the total on a plane at a deg.; at the 
usual angle of 45 deg. the suction is 66 per cent., hence a 
fair margin is allowed. Pressure and suction act normal 
to the louvre blades and in the centres of the louvre 

ts. In calculating the exposed area these posts might 
. neglected, and the exposed area taken as length times 
cosec a. '* 

The Practical Use of the above Rules offers certain dift- 
culties, and to give numerical comparisons I have worked 
out the stresses in a roof truss, as shown in the accom- 
panying plan. To get at the truth, and to set forth these 
difficulties, I have gone more into detail than usual. 
The method used for finding the reactions of the roo 
supports has been devised by myself, and it was ublished 
last year in the weekly paper of the Danish I.C.E. 

The wind effect is assumed to be 50 lb. per square foot 


— at an angle a 
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on a vertical plane ; the slope of the roof is 26 deg., and 
ofthe louvre blades 45 deg. with the horizon. The effec- 
{ive span is 52 ft., and the main trusses are 12 ft. 6 in. 
centres; the coefficient of friction of the sliding shoe is 
assumed to be 0.2. 

Roof Proper.—On the weather side the pressure at the 
eaves is 0.098 x 50 lb. = 4.9 lb. per square foot, or 
total initial pressure on rafter end 12.5’ x 4.9 lb. = 
61 lb. (per lineal foot). With this as a base is drawn the 
triangular surface of pressures, and on this are measured 
the pressures (per lineal foot) in the centres between the 
purlins, and these are multiplied each by the correspond- 
ing half-distance of purlins (in feet, determined by 
measuring full distance with double the scale, or 1 : 25) 
applied to enclosing purlins; the eaves purlin is further 
loaded with length of overlap of roof covering. On the 








0.58 x 50 Ib, = 29 lb. per aga foot, and of this should 
only be taken 0.63 x 29 lb. = 18 Ib. per square foot ; 
hence the total suction on the lee purlin is 12.5’ x 0.5’ 
x 18 lb. =112 Ib. = 0.05 ton. These two forces act normal 
to the purlin faces, and in the centres. 

Louvres.—The angle is 45° and the height 3 ft., hence 
the exposed surface is 12.5’ x 3’ x cosec 45° = 53 square 
feet. The total effect on a plane of 45° is 0.80 x 50 ib. = 
40 lb. per square foot ; hence in total 53 square feet x 
40 lb. =2120 Ib. =0.95 ton pressure on the weather side. 
On the lee side the suction is assumed 80 per cent, of 
this, or 0.76 ton. 

Diagrams for the Ventilator.—The resultant r of the 
forces has been found by means of a funicular polygon, 
and, to avoid difficulty in drawing this, the pole of the 
polar diagram has been selected in the prolongation of 


5m =0.05 Tow 









5™m-0.05 Tow 






The components ro , *p, and rg of r thus found have been 
transferred to the frame diagram parallel to . 

Diagrams for the Main Truss.—To avoid trouble in 
finding the resultant Rw of all the wind effects on the 
apices has first been found the resultant Rp of all the 
pressures and Rs of all the suctions, as well as the effects 
of the wind on the ventilator. Rp is found by means of a 
funicular polygon drawn for the pressures; and as these 
are small, a large scale has been used’ for the force dia- 
gram. To find Rs has first been drawn a diagram of all 
the forces on the apices. In this Rs is drawn (excluding 
the forces composing Rp ), and its position in the frame 
— is found by means of a funicular polygon. Re 
and Rs are components of Rw, which can drawn 
through their point of intersection. Rw is resolved into 
two parallel forces through the supports of the truss by 
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lee side the suction is 0.29 x 50 Ib. = 14.5 Ib. per 
square foot, or per lineal foot 12.5’ x 14.5 lb. = 181 Ib. ; 
by this evenly-distributed load the suctions on the purlins 
have been calculated. The distribution of the pressures 
from the purlins on the apices was effected according to 
the laws of leverage. 

Ventilator.—For the roof on the weather side the pres- 
sure is taken as half that on the roof proper, or 30.5 Ib. 
a lineal foot at eaves. On account of the triangular 
load surface the total pressure is 4 x 6.2’ x 30.5 lb. = 
‘4 1b. = 0.04 ton acting through the centre of gravity, or 
one-third from eaves. On the lee side is taken as for the 
roof proper 181 lb. per lineal foot, or in total 6.2’ x 
181 lb. =1120 Ib.=0.50 ton acting on the centre as it is 
evenly distributed. The eaves purlins under the roof 
covering are considered in a similar way as the sides of a 
Mansard_ roof ; their angle with the horizon is 90° — 
<b" = 64°; hence on the weather the pressure is 0.34 x 
50 lb. = 17 Ib. per square foot, or in total 12.5’ x 0.5’ 
x 17 lb. = 106 lb. = 0.05 ton. On the lee side the 
table gives for the suction on the corresponding plane 





the force ¢, and the funicular r a 
with a side lying on force e of the frame diagram (Fig. 1, 
above, and Fig. 2, page 510). The resultant r has been 
resolved into two parallel forces (one in opposite direc- 
tion) through the feet of the louvre posts and bearing 
inverse proportion to the leverages. ‘To do this from 
the ends of r in the force diagram there has been set off 
to the same side, the distances measured in the frame 
diagram to said feet from the intersection point of r with 
a line through them. A line through the ends of the 
offsets intersecting the prolongation of r in the force dia- 
gram (dash lines) determines the components. The oppo- 
site directed of these (from the left foot) has been turned 
over in prolongation of the similarly directed component 
from the right foot. Each of these forces through the 
feet of the posts has been resolved into similarly directed 
forces on the neighbouring apices by setting off in 
opposite directions the distances of the feet to said 
apices, considering the inverse proportion and joinin 
the offsets (dotted hourglasses). The opposite direc 
forces on apex D have been subtracted graphically. 


polygon has been started 
e 





means of a funicular polygon (triangle; dash lines), and its 
closing line (two dashes, one dot) drawn for the general 
force diagram, and utilising the same pole as for Rs. 

The two components of Rw have been resolved each 
in its vertical and horizontal components (dotted hour- 
glass in general force diagram). The shoes can take each 
its vertical component; but the sliding shoe can only 
take horizontally as much as the friction amounts to, all 
the remainder of the horizontal components must go on 
the fixed shoe. The vertical and horizontal forces acting 
on each shoe are composed to forces equal to and opposite 
to the reactions Rx and Re from the supports. Thus the 
diagram of forces is closed, and an ordinary Maxwell 
(Cremona) stress diagram can be drawn. For the sake 
of convenience, the force diagram has been moved below 
the frame di m by means of a piece of tracing-paper 
and a needle, horizontal pencil-lines serving to keep the 
direction. The stress diagram was started from G—i.e., 
the side of the greatest forces. See diagram, right-hand 
top corner, above. ( 

f we want to examine the case of the wind from the 
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opposite side, we might, on account of the symmetry of 
the truss, consider this as looked on from the opposite 
side, and suppose the sliding shoe at A; we should then 
use the calculation and figures shown in the pointed 


brackets { } and the reactions shown by two dashes and 


two dots. Transferring this force diagram, by means of 
tracing-paper, toa suitable place, the corresponding stress 
diagram might be drawn; if in this process we turn the 
tracing paper upside down before pricking through, we 
get this force di m in its right position, and have only 
to renumber the forces (P's for P, , ped pt tg the 
apices. To avoid complication this is not shown, but the 
stresses are given for the sake of comparison. 
Furthermore, I have added the dead-load stresses, not, 
as usual, supposing the dead-load equally distributed, but 
allotting to each apex the load that actually comes on it 
according to the laws of leverage. Snow load I have not 
considered, as the roof in question never will get any. 





(7795.8) 
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Toshow the enormous difference of this new method 
and the old method I have added the wind stresses found 
by this method for the wind coming as shown by the 
arrow. For the roof proper Mr. Irminger’s experiments 
give for the total effect on a plane at 26 deg. the load of 
0.55 x 50 1b. = 27.5 Ib, per square foot (Hutton’s formula 
would have given 0.58 x 50 = 29); this has served to de- 
termine the pressures on the purlins on the weather side, 
and these pressures have been distributed to the apices 
according to the laws of leverage. The weather side of 
the ventilator has been considered exposed to the same 
pressures, the louvres have been considered as a vertical 
plane up to the roof covering, and exposed to a pressure 
of 50 Ib. per square foot. 

Practical Lessons to be Drawn from above Example.— 











In accordance with experience, the new method shows 
that the wind also has a theoretical tendency to lift a 
roof-off a house. The figures on the frame diagram show | 
that the old method makes us believe that the total 
stresses might amount to more than double the dead- | 
load stresses, while the new method shows a trifling | 
increase in a few cases, and a great reduction in most | 
cases, so much so that some tie-rods (for instance, Nos. 12 | 
and 15, Fig. 1, page 509) may be exposed to compression, | 
so that it seems astonishing that we have not frequently 
had bent tie-bars. The trouble in a roof occurs both in this 
new theory and in practice on the lee side ; but the prin- | 
cipal rafters in existing roof, being calculated according to | 
the old method, are exceedingly strong and stiff, and also 
the suction carries a great deal or all of the dead load on | 
them (in the example the vertical component of the suction | 
is 14.5 sec. 26 deg. = 16 1b. per square foot, while the mean | 
of the dead ball ie 15 lb.) ; hence it must_be the stiffness | 
of rafters exposed only toa “as bending stress that | 
has mean our tie-bars from buckling on the lee side. | 
That suction can be the oe of destroying a} 
roof was proved by the gale on Christmas Day, last year, 
on the grounds of the free port of Copenhagen. Mr. | 
Irminger communicated to me that a roof 300 ft. long by | 
40 ft. was lifted off a house and deposited in one of the 
port basins some 100 ft. away. On examining the roof it 
was found that the rafters on the lee side had bent out- 
ward, as could be seen by the breakage of the timber. 
It is equally well known thst the Swiss peasants load 
their roofs with stones to prevent them from being lifted 
—i.e., sucked—off ; and, according to Mr. Irminger’s ex- | 
periments, it is evident that heavy suctions must occur | 
on the lee side of mountains, ee 
It appears to be advisable never to use any interior. tie | 
bars in a roof truss, but to replace them by stiff sections 
to prevent a — caused by a trifling compression. 
Equally, that small, flat roof trusses need only be cal- 
culated to carry dead loads alone, no reference being taken 
to the wind more than bolting down, as we did before 
Mr. Irminger explained the real reason. For average- 


sized flat roofs, as in the example, it will be a = 
facility to neglect the wind-pressures (louvre blades 
excepted) and only consider the suetions on the lee side, | 


or, in other words, do just the reverse of what we have 
been accustomed to do. Only for large roofs of halls and 
for steep-sided roofs both pressures and suctions must be 
considered. 

Purlins and Common Rafters have hitherto been calu- 
lated. by assuming the total wind effect on a plane of the 
same inclination as the roof acting on them, while they 
really get only a small pressure from the wind on the 
weather and are eased off on the lee side. Care must be 
taken, however, that they do not get broken upwards, as 
in the above-mentioned roof in Copenhagen. 

It will be seen that we have wasted material in our 
rafters, purlins, and principal tie-bars and struts, and 
saved in a false way by using interior tie-bars where we 
ought to have used struts. 

Both Mr. Irminger, with whom I have corresponded 
regularly while working at this, and myself should be 
very glad if this might induce engineers to publish their 
experiences, and to make further experiments. Mr. 
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Irminger writes that the construction of important public 
works prevents him from continuing, and that he wonders 
that no other has experimented to corroborate and expand 
the knowledge on this subject. 

It would equally be most useful to find out experi- 
mentally the effect of openings in houses and roofs, as 
well as the force we ought to assume per square foot on 
the large surfaces of our roofs. The half-hundredweight 
is got at by the proportionately small surfaces of the Tay 
Bridge, while experiments at the Forth and Tower Bridges 
show that a square foot of a large surface is not exposed 
to anything like that of a small surface. 

We are highly indebted to Mr. Irminger for his valu- 
able experiments, by which he proves to us that our old 
theory 1s absolutely false, and supplies so many data that 
a new theory can be built up. It will also be due to him 
that we surely in the future shall save tons of material in 
our roofs, 








Gop IN Mrxico.—Reports of extremely rich gold 
strikes have come to hand from Sonora, and wer 


| California, especially from the latter. 





Gas IN THE NortH.—On Saturday the fifty-third half- 
yearly general meeting of the North of England Gas 
Managers’ Association was held at the Technical College, 
Darlington, Mr. F. P, Tarrant in the chair. The presi- 
dent delivered his inaugural address. He dealt largely 
with works with which he was associated at Darlington. 
He urged that it was necessary to find fresh outlets for 


| gas consumption, and remarked that incandescent light- 


ing had given gas companies a new lease of life. Havin 
dealt with gas for the generation of power, he remark 
that Darlington might claim to be among the pioneers of 
municipalisation, having purchased the gas works in 1854. 
The profit handed over js the past nine years only 


| in aid of the district rate from the gas works was 46,312/., 


the sum last year being 7467/., equivalent to a rate of 
10d. in the pound. 





CENTRIFUGAL FANS. 


On the Design and Testing of Centrifugal Fans for 
Induced Draught and other Purposes.* 
By W. Giupert, Wh.Sc., A.M.I.C.E. 

THE present paper is to a certain extent supplementar 
to one read by Mr. Heenan and the author before the 
Institution of Civil Engineers in 1895. That paper dealt 
chiefly with the testing of the smaller varieties of fans, 
and of the apparatus used for testing fans. The present 
paper describes installations of fans of larger sizes, de- 
signed on the principles laid down in the previous paper, 
and particulars of some tests are also added. 

Tt will ery matters if at the yee stage a short 
extract is made from the beginning of the previous paper. 
Suppose we take an ordinary type of double inlet blowing 
fan, the revolving portion of the fan (called the fan centre) 
being 28 in. in diameter by 13 in. wide. Let the fan run 
at a constant speed, taking air from the atmosphere and 
discharging into a rectangular wooden box of the dimen. 
sions indicated in Fig. 1, page 511. Let a water-gauge be 
provided, and connected to a pipe — to the centre of 
the box, the end of the pipe being provided with a flat plate 
to prevent inductive action by the air stream passing it. 
The gauge A records the actual pressure or compression set 
up in the box; it takes no account of any water-gauge due 
to velocity. 

Suppose the fan to run at a constant tip speed of 
12,000 ft. per minute, and first let the outlet of the box 
be closed, so that no air is delivered. The gauge A will 
indicate a compression of about 114 in. of water. 

Next, suppose a sharp edged circular orifice of 14.9 in, 
diameter to be fixed at the end of the box, the tip speed 
of the fan being 12,000 ft. per minute, as before. 

The fan will now deliver about 8000 cubic feet of air 
per minute, but since a portion of the total water-gauge 
produced by the fan is wasted in overcoming the resist- 
ance of the fan itself to the passage of the air through it, 
the compression in the box will have fallen to 8 in. of 
water. During the time the outlet of the delivery tube 
was closed, with no air being delivered, the efficiency was, 
of course, nothing. But when the fan is passing 8000 
cubic feet of air pee minute at 8-in. water-gauge, as in 
Fig. 2, e 511, the horse-power of the air, reckoned by 
the product of the pressure and volume, is 10.0, and the 
efficiency of the fan is about 66 per cent., 15 horse-power 
being uired to drive the fan. When the end of the 
box is fully opened, gauge A shows that the air is under 
no compression whatever. But the amount of air dis- 
charged has increased to 13,700 cubic feet per minute, 
the tip —_ of the fan being 12,000 ft. per minute, as 
before. Since the air is not compressed, but merely ex- 
pelled at atmospheric pressure, the efficiency reckoned on 
the compression produced is 0. Since, then, the efficiency 
for no delivery and for maximum delivery is zero, there 
is necessarily an intermediate delivery at this particular 
tip speed of 12,000 ft. per minute, for which the efficiency 
reckoned on the compression produced on the air is a 
maximum. 

The results of the preceding experiments may be ex- 
hibited by a diagram as follows :— 

Take two axes ox and oy at right angles (see Fig. 4, page 
511), and for any size of opening at the end of the delivery 
tube set off along ox the volume delivered by the fan, 
as o a for the area of opening in Fig. 2, when the delivery 
was 8000 cubic feet per minute. On the ordinate ae set 
up a d=8 in., the compression produced at that delivery, 
a eto represent the brake horse-power required to drive 
the fan, and ag the calculated linens, 

Mark off other values of the compression, brake horse- 
power, and efficiency at 0, where the delivery is zero, and 
where the delivery is 13,700 cubic feet per minute, as well 
as for any other volumes which have been obtained by the 
use of other diameters of orifices. The curves shown in 
the tigure may then be drawn. 

The above curves are for one particular tip speed of 
12,000 ft. per minute ; but unless considerable 7 
is required, it is only necessary to experiment at one speed, 
because experiment shows that for any given size of 
orifice :— 

1. The air discharged varies as the speed. 

2. The compression produced varies as the (speed). 

The mechanical efficiency, however, is not very uni- 
form, but increases with the speed. 

Turning again to the experiment shown in Fig. 
page 511, the brake horse-power given to the fan, and the 
compression produced, is directly measured, but the volume 
discharged is calculated in the following manner. The 
compression in the box is the same as that due to a water 
column of 8 in., or to an air column of 540 ft., since at a 
temperature of 60 deg. Fahr. and a pressure represented by 
a height of barometer of 30 in. of mercury, 1 in. of water 
column is equivalent to approximately 68 ft. of air column. 
The velocity of efflux from the orifice is that due to a 
free fall from the height of 544 ft.—that is, 187 ft. per 
second. Allowing a coefficient of contraction of 0.64, the 
effective area of an orifice of 14.9 in. diameter is 0.71 square 
foot, and the discharge is thus 8000 cubic feet per minute. 

With regard to the correct value to assign to the co- 
efficient of contraction, some experiments made by the 
Prussian Mining Commission in 1884 are quoted by Mr. 
Bryan Donkin, in a paper in the Proceedings of the 
Institution of Civil Engineers, vol. 122. The Commis- 
sion experimented on two orifices of 7.03 in. and 9.96 in. 
diameter, und determined the correct value of the coeffi- 
cient of contraction as 0.64. j 

Referring, again, to the characteristic curve (Fig. 4), 
the orifice of 14.9 in. in diameter, as represented by the 
ordinate ae, was roughly the best resistance against which 
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* Paper read before the Civiland Mechanical Engineers 
Society. 
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the fan, at this particular tip speed, should work. A 
smaller orifice would raise the compression or water- 
gauge, but the volume of air delivered would be reduced, 
so that the proper output of the 28 in. by 13 in. fan at a 
tip speed of 12,000 ft. per minute was 8000 cubic feet per 
minute at 8-in. w.g. 





a fan increases proportionately to the cube of the speed, 
but the frictional resistances do not increase in that ratio ; 
hence the mechanical efficiency rises with increase of 
-_— The fan being also a narrow one, and the volume 

elivered comparatively small, the disc friction of the 
sides will be of greater relative importance than in the 


Formule for Output of Fans.—The area of the centre | case of wider fans. But the fan is more suitable for the 


section of a fan—that is, the rectangle formed by the dia- 
meter and width of the fan centre—forms a convenient 
method of comparing different sizes of fans as regards 
the volume and water-gauge produced. 
Let V = tip speed in feet per minute. 
¢ = compression in inches of water. 
q = volume discharged in cubic feet per minute 
per square inch of centre section. 
Then for the orifice of 14.9in. in diameter as repre- 
sented by the ordinate AC, it will be found by calcula- 


tion that 
V = 4240 \/; a 
V 


particular pur 
| water gauge than a wider fan would be. 





and these relations are fairly constant for fans of all 
ordinary dimensions of similar design, and for all the! 


Fig! 
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speeds used in practice, when the fan is giving what may 
be termed its best working output. 

Turning now to tests of some fans recently made, 
Fig. 5 shows a fan designed for blowing smiths’ fires and 
cupolas. _ This fan is 18 in. in diameter, and has a centre 
section of 50 square inches. It would ordinarily be used 
for water-gauges up to 16 in. This fan was tested by 
the author in London, using an apparatus similar to that 
illustrated in Figs. 1 to 3, above; but owing to the small size 
of the electric motor used for driving, it was not possible 
to use a higher tip speed than 4400 ft. per minute. The 
fan centre has ten vanes and ten half vanes bent forward 
at the periphery in the direction of motion. 

Fig. 6, page 512, shows the characteristic curve obtained 
at a tip speed of 4400 ft. per minute. 


Three orifices of 4 in., 5in., and 5}% in. in diameter re- |. 


spectively were used, as indicated by the ordinates on the 
figure. The orifice of 5 in. in diameter represents the best 
output of the fan at this tip speed, and it will be found 
that for these conditions— 


V = 353) Vi_ 
q= hd 
455 * 


This fan being designed for pressure rather than 
volume, the fan centre is made relatively narrow. 

It will be seen that in this case the water-gauge is ob- 
tained for a lower tip speed than in the case of the 28-in. 
fan previously referred to. The highest efficiency reached 
—42 per cent.—-is somewhat low, but the explanation is 
as follows :— 

These fans are intended to run at a tip speed of 10,000 ft. 








to 15,000 ft. per minute, also the effeetive work done by 


of producing a small volume at a high- 


Fans ror INpuceD DravGHr. 


Within the past few years fans have been largely used 
in electric lighting stations and other places, to assist the 
chimney in aged draught for the boilers. Their 
use is generally due to one or more of three reasons : — 

1. Electric highting stations generally have a period of 
maximum load which lasts only for a short time. Fans 
are often installed to force the boiler for this short period, 
thus enabling a less number to be used. They are also 
useful to assist in raising steam rapidly should fogs sud- 
denly occur. 

2. In stations where superheaters or economisers, or 
both, are used, the gases may be reduced to a very low 
temperature before leaving the economiser by the use of 
a fan, and considerable economy results. 


CLosED 


8 
& 
5 


onirice 





Bfticiency per cent, 


Tp- 


3. Many electric lighting stations have been extended far 
beyond the size originally intended, and thus flues and 
chimneys become too small. Consequently the boilers 
cannot make steam, and a fan is usually installed. 

The fans now to be described are a selection of those 
which have been designed by Mr. Hammersley Heenan 
and the author, to suit the conditions laid down by. the 
engineers of the various electric lighting stations where 
they are installed. 

Figs. 7 and 8, pase 512, illustrate one of six similar sets 
supplied to the Charing Cross and Strand Electric Lighting 
Company, the general i pe designed by Mr. 
W. H. Patchell, the chief engineer to the company. The 
fan illustrated is applied to one Hornsby water-tube 
boiler, having a total grate area of 524 square feet. In 
this station the fans draw the products of combustion 
through the boilers and economisers, and discharge them 
into a wrought-iron trunk which runs across the range of 
boilers and finally discharges into a brick chimney. 

The fan centre is 5 ft. 6in. in diameter by 1 ft. 8 in. 
wide, the area of the centre section being 1320 square 
inches. It is direct connected to a motor, manufactured 
by the Electrical Construction Company, of Wolver- 
hampton. The bearing at the fan inlet is self-oiling, and 
the oil reservoir is water-jacketed. The upper half of 
the bearing can be removed without breaking any pipe 
connections. The end of the shaft is also drilled, so that 
a small current of cold air continually passes to the centre 
of the fan where there is a suction. This assists to keep 
the shaft end cool. This fan was recently tested by the 
author, using the arrangement shown. : : 

At the fan outlet, and at the point of its discharge into 
the main flue, a }-in. —o plate was inserted, as 
indicated at AB, Fig. 8. The plate contained two sharp- 
edged circular orifices, each 2 ft. jy in. in diameter. 
The water-gauges c, d, and e record the compression 
above the plate ; the gauge d was provided with a non- 
induction tip, and was arran, to slide completely across 
the width of the outlet. e gauges ¢ and ¢ consisted 
of iron pipes finished flush to the inside of the plate, and 
to wha water-gauges were fixed in the usual is The 
pressure or vacuum below the plate was recorded by the 
gauges a, f,and b. Gauge a had a non-inductive tip, 
and could move across the entire width of the trunk ; the 
gauges at f and b terminated in — which finished flush 
with the inside of the trunk. The vacuum at the fan 
inlet was measured by the gauge g, Fig. 7. 

The test was of one hour’s duration, four sets of obser- 
vations being taken. Each set of gauges gave very similar 
readings, which only varied slightly throughout the trial. 
The average reading is therefore given. The results are 
as follow :— : 

1.. Periphery speed of fan, 6720 ft. per minute. 


a Mean temperature of gases entering fan, 460 deg. 
ahr. 

3. Vacuum at fan inlet, 1.32 in. 

4. Compression above plate, 0.82 in. 

5. Vacuum below plate, 0.02 in. 

6. Effective head at orifices, 0.84 in. 

7. Water-gauge produced by fan = pressure at outlet 
— pressure at inlet = 0.82 + 1.32 = 2.14 in. 

here were two orifices, each 2 ft. 4; in. diameter. 

Effective area, allowing coefficient of contraction of two- 
thirds, 4.21 square feet. 

CALCULATION OF GAS VELOCITY THROUGH ORIFICES. 


Let ¢ = temperature of furnace —_ in deg. Fahr. 
» t= — ute temperature of furnace gases in deg. 
ahr, 


= at orifices, 


effective weses Goege 
pas velocity through orifices in feet per second. 


» ¥ 
», hse = height of barometer in inches of mercury. 
Now t=460 deg. T=460 deg. +461 deg. =921 deg. 
va, /B1.7xixT 
ho 











vea/ mre a x 921 _ 80,4 ft. per second. 


i 
t 


OniFiCe 
ORIFICE 
ORIFICE 





InteT 
12000 FY per 


Hence discharge through orifices 
=4,21 x 80.8 x 60=20,410 cubic feet per minute. 


Now the effective water-gauge goer by the fan was 
2.14 in. Hence the effective work done by the fan 


20,410 x 2.14 23 
= _" “"" =6.88 horse-power. 
6352 ” 
Dividing this by 14.06, the effective horse-power given 
to the motor, we get 


Combined efficiency of | _ 6.88 _ 
fan and motor } B: 7 aeons per cent. 


Some little doubt was felt with regard to tests of a 
similar nature to the above on account of the meagre 
data available to fix the coefficient of contraction for the 
size of orifice used, although the figure 0.64 has been care- 
fully established for orifices as large as 10in. in diameter. 
Acheck on the result of the trial was therefore obtained 
in the following manner :—Mr. W. H. Patchell, the chief 
engineer of the station, had made many careful boiler and 
fan trials, using a method for determining the volume of 
the furnace gases which depends on their chemical 
analysis. This method was —— to determine the 
volume of gases [Sige beget the fan during the fan 
trial just described. The two tests an at the same 
time and were of the same duration. The method of pro- 
cedure may be summarised as follows :— 

The coal was analysed*and the amount of carbon per 

und of coal determined; in this case the carbon was 
7.24 per cent. The furnace gases were analysed every 
15 minutes, the mean result being as follows :—- 


Per Cent. 
COQ,... 9.76 
ng. 9.88 
Co ... None 
1. yt 80.36 

100.00 


Now the free oxygen in the furnace gases is a measure 
of the excess of the amount of air above that necessary 
for complete combustion; the total air used is thus found 
to be 1.9 times the theoretical quantity, and the analysis 
of the furnace gases may be written :— 


CO, ... 9.76 
Air ... 47.96 
ls rhea: 42.28 

100.00 


The weight of 100 cubic feet of the furnace gases is next 
calculated, and also the weight of carbon in 100 cubic feet. 
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The weight of furnace gases for 0.8724 lb. of carbon is next 
obtained, and then the number of pounds of air used per 
pound of coal is known. The amount of coal used per 
minute is measured, and hence the volume of furnace 
gases in cubic feet per minute, at the temperature ob- 
served at the fan inlet, can be calculated. The chemical 
test was carried out by Mr. J. F. Brown, the resident 
engineer at the Lambeth station of the Charing Cross and 


Strand Electricity Company, assisted by other members | 

















altered for furnace gases ; but the value of V for a given | which do not quite fit the shaft, so that there is always a 
water-gauge will, as previously shown, be greater for hot | small current of cold air passing along .the shaft, ‘and 
air than for cold air. entering the fan inlet where a suction exists. 
The above result may be explained as follows :— Another diagram showed a single-inlet fan supplied 
Referring to the characteristic curve, Fig. 4, page 511, | to the same company, the capacity being the same as in 
it will be seen that the volume delivered by a fan 1s limited | the previous case. The upper half of the fan casing is 
by the fall in compression which takes place as soon as the | constructed of steel plate, the lower portion being formed 
amount discharged is such that the air passes through the | in ordinary brickwork with a firebrick lining. 
fan with relatively a high velocity. This fall in water-| The main bearing of the fan is water-jacketed and self- 


































































































































































































Fig.s. 
xs CENTRE SECTION 
fig.7. 50 8Q. INS. v= 4400 
V . eras Q= 545 CUB. FT. PER MIN 
= 6720. U-2+14 7 juppe ie. 
pa Q = 20809 H q- 8-9. 
g-%5.4 v= s698/i 
t t-4a60° F 9-485 
‘ ' H 
\ \ V =4590-Ve 
—' an = De - ar 
ys 9 
! ' a 
3 9 Centre Section = 
1 Nj -282 — 1320 sg.ins, ae 
— 
{ 7 \7 
+0-82 _ | 
a ~* | 
A } A 
\@) fe) 
+ > Chimney , @-0.02 _ 
a--0-02 4 ) 
Outlet Trank. Na Le 
‘ 7790-£. 
of the staff. The volume of the furnace gases at . Sz we ws oiling, and lined with white metal. A tubular 
460 deg. Fahr. was determined by them to be Fig. 6. ne re c3 shaft is provided, and a shield tube for the shaft, 
19,858 cubic feet per minute—a figure which agrees st §° s> as in the case of the double-inlet fans. The fan 
well with that of 20,410 cubic feet per minute is direct connected to a Sisson compound engine. 
determined by the author. The coal burned per _ Two other diagrams showed two double-inlet 
square foot of grate area per hour was 45.7 lb., induced draught fans supplied to the Bourne- 
and 21.42 lb. of air were used per pound of coal. le _— rons mouth and Poole Electric ee, Company. 
In making tests of induced-draught fans by the iS ; DIA.ORIFICE. Space was provided for a third fan to be installed 
orifice method, there is often not opportunity to N ivS5 INCHES later. Each fan centre is 6 ft. 6 in. in diameter by 
change the orifice, so that the size of orifice which Ss | v-3535 /7 3 ft. 3in. wide, and was designed for 40,000 cubic 
will give the maximum efficiency, or which will be vi \ FT.PER MIN feet of furnace gases per minute, at 2 in. water- 
most suitable, has to be calculated beforehand. BS | a~he= 89. gauge, the temperature of the gases being 300 deg. 
formule for Output of Induced-Draught Fans.— = to 350 deg. Fahr. One fan is direct-connected to 
With reference to the* formule on which the out- z \ a universal engine, and one to a motor manufac- 
put of induced-draught fans depend, it is necessary 3 3. tured by the Electrical Construction Company, 
to take account of the fact that furnace gases have s | of Wolverhampton. A wrought-iron chimney 
less specific gravity than air. < ~ 75 ft. high and 6 ft. 6 in. to 7 ft. in diameter was 
Dealing first with the formula connecting peri- = also supplied. ; 
phery speed and water-gauge, we have for cold 8 3 In this arrangement the fans draw from two side 
air | flues, connecting with the economiser, and_ deliver 
V = 3535 A/a. VOLUME IN CUBIC FEET PER) NINDT to a central flue leading to the chimney. Suitable 
9 100 Flies af tte adatesa te 700 inlet and outlet dampers are provided. 
wre Span tee ere There are two sets of tangent stays secured to 


Now, referring to the diagram Fig. 2, page 511, 
where the tip speed of the fan was 12,000 ft. per 
minute, a water-gauge of 8 in. was maintained 
in the delivery-box corresponding to a head of 
air of 544 ft. It will be found that the tip speed of the 
fan is approximately that which a body would attain 
by falling through the height of 544 ft., and this rela- 
tion holds both for air and water, and therefore it 
may be expected to be true for furnace gases. But for a 
given water-gauge the height of the corresponding 
column will be greater for furnace gases than for air, 
because the furnace gases have less density. Hence the 
tip speed necessary to produce a given water gauge will 
be greater for furnace gases than for air, and the ratio, 
according to the laws of falling Kodies, will depend on the 
square root of the heights of the respective columns— 
that is, the tip speeds necessary to produce a given 
water-gauge will vary inversely as the square root of the 
densities of the gas in the two cases. But for furnace 
gases and air the densities will be inversely proportional 
to the absolute temperatures, so that the tip speed neces- 
sary to produce a given water-gauge will vary directly as 
the square root of the absolute temperature of the gas. 

Thus the formule 


V = 3535 ./i for air at 60 deg. Fahr. becomes for fur- 
nace gases at 460 deg. Fahr, 


V = 3535 af 


This compares with V = 4590 /¢ as determined in 
the experiment on another fan. 

Next, with regard to the formule for the volume de- 
livered per square inch of centre section, the value for 
air at 60 deg. 1s ¥ y 


a 
495 545 


460 + 461 


x €= 4700 AJ/i 
er ial aa 


qd 


to remain un- 


This formula is found by experiment 


TIP ~ SPEED 4400 FEET PER MINUTE, 


| gauge is due to the obstruction presented by the fan 
itself to the passage of air through it. 


OF 
Now, in the formula ¢ =<" the quantity P really repre- 





| sents a velocity, and expresses the fact that at the output 
|for which any fan is designed the velocity of the air 
| through the fan centre is a constant fraction of the peri- 
| phery speed ; that is to say, the water-gauge due to the 
|resistance of the fan itself is a constant fraction of 
|the total water - gauge produced, in the case of all 
fans of similar type, when working at or near their best 
frond This result is, of course, not affected by the 
| density of the gas, hence the same Jaw holds for hot and 
| cold air. 
| Turning now toa description of further induced draught 
fans, « diagram showed two sets supplied to the City 
| of London Electric Lighting Company to fulfil conditions 
laid down by Mr. Frank Bailey, the chief engineer. Each 
fan centre is 13 ft. in diameter by 6 ft. wide, and the duty 
| is 200,000 cubic feet of furnace gases per minute at 34 
| w.g., the temperature of the gases being 600 deg. Fahr., 
and the corresponding fan speed 230 revolutions per 
|minute. The fan is direct connected to a Sisson com- 
| pound engine. There was only one position available 
| for the fan, so that the engine had to be placed over exist- 
| ing pumps and a pipe race, whilst the fan stood over the 
| main flue. 
| The fan draws the furnace gases from the main flue, 
and delivers them to the chimney. Self-oiling water- 
| jacketed bearings are provided, and owing to the dis- 
tance apart of the bearings the fan centre is mounted 
on a steel tube 2 ft. in diameter and §in. thick. The 
journals are of wrought iron, the end of the journal being 
suitably flanged, and secured to the shaft by turned bolts. 
The shaft is protected from the hot gases by inlet tubes, 








the shaft by angle rings. Similar stays are fitted 

to the whole of the tn illustrated when they 

are direct-connected to an engine, otherwise there 
is danger of damage to the fan due to the uneven turn- 
ing moment. A flexible coupling is also usually fitted. 








Mexican Procress.—The federal revenue of Mexico in 
1895-6 was 50,520,471 dols.; in 1902-3 the corresponding 
revenue had risen to 77,150,000 dols. 


Tue Institution or Navat Arcuitects.—The forty- 
fifth volume of the Institution of Naval Architects has 
just been issued. It contains the account of the meeting 
held in London in the spring of this year and of the 
summer meeting held in Dublin and Belfast last June. 
The text of papers read, and the discussions which fol- 
lowed, are given in the usual manner. ‘These proceedings 
were fully dealt with in our columns at the times of the 
meetings. In the obituary notices occur the names of 
Mr. G Rendel, who was a vice-president of the 
Institution, and for many years a ene partner 
in the Elswick Ordnance Works. In 1882 the Admiralty 
made a new departure and appointed Mr. Rendel profes- 
sional Civil Lord of the Admiralty. The brief memoir of 
Mr. de Burssy carries us back to the early days of steam 
propulsion, for he was specially attached to the Pomune, 
the first French war vessel to be fitted with a screw pro- 
peller. He was Inspector-General of French Naval Con- 
struction, and enjoyed the exalted ——- distinc- 
tion of being an honorary member of the Institution of 
Naval Architects. Obituary notices are also given of Mr. 
John Scott, C.B., and Mr. F. C. Marshall, with whose 
careers our readers are familiar. The illustrations appear 
more numerous than usual, there being 48 plates, many 
of them of large size and folding in. The work is excel- 
lently produced, and we may compliment Mr. Dana on the 
manner in which he has carried out his editorial duties. 
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CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the “pt of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


18,816. The Sritish Thomson-Houston Company, 
Limited, London, (1. F. 7. Erben, Schenectady, N.Y., U.S.A.) 
Commutators. [2 Figs.) August 27, 1902.—The object of 
this invention is to improve and simplify the means for securing in 
place, upon the frame or spider, the commutator bars of large dy- 
namos. For this purpose, in relation to the frame, and adapted 
to be mounted on the armature shaft, are the commutator bars, 
there being for holding the bars to théeYrame, ‘‘ring sections of 
sutticient length to pass to their seats without tipping.” In the 





Feg.1. 
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drawings it will be seen that the clamping ring comprises pieces 
R of considerable length, and short pieces R!. The segments R 
are of such length,:and have such a difference of curvature between 
their ends, that, being made of wrought iron or steel, they cannot 
be “‘ tipped ” in being drawn to their seats. The flanges N extend 
underneath the outer surfaces of the commutator bars, so that 
there shall be no space between the flanges and the ends of the bars 
such as might cause an unfinished appearance and provide a path 
for oil and dust. The ridge g acts as the oil-thrower. (Accepted 
August 19, 1903.) 


17,690. H. H. Lake, London. (The General Electric 
Company, Schenectady, N.Y., U.S.A.) Arc Lamps. [7 Figs.] 
August 12, 1902.—This invention relates to electric arc lamps and 
comprises improvements whereby the arc may be rendered steadier 
in operation, and whereby, when desired, currents of small value, 
such, for example, as one or two amperes, may be utilised for 























Operating the are. 
vide d with 
ting material arranged to closely surround the are. The close 
proximity of the tube or envelope to the arc renders it necessary 


y 
that the material f. 4 4 ; 
refractory, ial for the envelope should not only be highly 


To attain these objects the arc lamp is pro- 


a tube or envelope of highly refractory light-transmit- | 





| 


the sudden application of intense heat or of sudden cooling after 
being heated. Quartz or silica after having been fused is found 
to possess the requisite properties, and is therefore used for the 
purpose. The quartz or silica envelope fits loosely over the end 
of the upper carbon, and rests on the upper end of the lower 
carbon, and is adapted to permit a small flow of air to pass 
through it. The lower carbon may be fluted to afford passage for 
air. Instead of the use of afluted carbon, the envelope might be 
triangular or fluted. The arc is started by means of a bridging 
electrode 12. (Accepted August 19, 1903.) 


14,599. A. C. Eastwood, Cleveland, Ohio, U.S.A. 
tting Motive Power. (6 Figs.) June 30, 1903.— 

In this specification is claimed :—‘‘The method of transmitting 
wer froma driving to a driven member, the same consisting in 
interposing between the two members an electric machine having 
its el ts movably « ted respectively to the said members; 
operating the driving member at a substantially constant speed 
and varying the speed of the driven member by altering the elec- 
trical characteristics of the two elements of the electrical machine, 





A 





substantially as hereinbefore described.” An apparatus illustrated 
comprises a constant speed motor or engine A driving one element 
B of a dynamo machine, the other element C thereof being con- 
nected mechanically to the object to be driven. The armature © 
may be doubly (and each portion differently) wound and have two 
commutators, one supplying the field winding, it may be regulably 
by means of a rheostat. Connections may be varied for obtaining 
various torque stresses between the elements B and CO, and there- 
fore different speeds of the driven object. (Accepted August 12, 
1903. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


19,597. C. Jeffery, Ware, and W.P. Gibbons, Lower 
Go , Staffs. Retort Furnaces. [2 Figs.) September 8, 
1902.—In order that when furnaces of gas retort settings are 
clinkered there may be no detrimental sulphurous fumes to pre- 
judicially affect the workmen, according to this invention there is 
provided a sheet-iron or other hood, preferably of breeches shape, 
supported and fixed at a convenient distance from the front wall 
of the setting, the sides of the hood being returned and attached 


3) 
a) 





(9$97. 


to the front wall so as to form a hollow air-tight space. In the 
upper portion of the hood there is a cavity over the outlet from 
the furnace, so shaped as best to catch the steam and fumes aris- 
ing therefrom. The flues of the retort setting are connected to 
the hood preferably at each side of the furnace and governed by a 
damper or by dampers, so that with the natural draft of the fur- 
nace the steam and fumes entering the opening or cavity are 
drawn down the sides of the h and carried away up the 
chimney. (Accepted August 19, 1903.) 

10,480. W. W. Fiddes, Bristol, and J. G. W. Al- 
dridge, London. A ra ee dye J Retort Charger. 
{6 Figs.) May 7, 1902.—This invention relates to means whereby 
**through” gas retorts may be discharged of coke and evenly 
charged with coal at one operation. Apparatus according thereto 
and termed a ‘‘discharging-charger” may comprise two side- 
plates a kept a by distance-pieces b, c, near their — and 
swinging push-plates e adapted to push the coal from a movable bed- 
plate outside the retort directly on to andalong the retort bottom. 
The push-plates are pivoted to the lower distance-pieces ¢ in 
such manner as to allow them to swing forwards but not back- 
wards, and when vertical they rest against the upper distance- 
pieces b, so that they cannot swing backwards, The forward push- 
plates and distance-pieces are made stronger than those that 
follow, because they have to move the greater part of the material. 
Fig. 1 shows the discharging-charger moved into place in the 
retort, and Fig. 3 the same being withdrawn. To the lower part 
of the front push-plate may be fixed horizontal plates, whose 


but also not subject to cracking or splintering upon | office is to confine the spongy coke lying near the end of the retort 


so as to make it form a cushion between the push-plate and the 
heavier coke for the purpose of obtaining a better distribution of 
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pressure on the hard coke, to prevent it from jamming in the 
retort. (Accepted August 19, 1903.) 


GUNS AND EXPLOSIVES. 


21,261. O. von Kleszky, Balassa-Gyarmet, Hungary. 
Automatic Targets. (4 Figs.) September 30, 1902.—This 
target is designed to tilt on being struck by a bullet, the 
mechanism being arranged so that it can be reset to the vertical 
position by pulling a wire. The apparatus comprises a frame 
carrying the target proper and pivoted on horizontal pivots 
from a base, and retained in its upright position by a bolt freely 
pivoted on it, against the action of spring-pr bolts in hollow 
stops, the bolt disengagement and the tilting of the target being 
effected by a weight freely pivoted on the frame, and caused to 
fall by the concussion of the bullet on the target. In the head- 
and-shoulders target illustrated, when the target is in the up- 
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right position, the various parts of the locking device occupy the 
position shown in Fig. 2, when the target 4 is not only held im- 
movably in its bearings, but also rests pare | on the hollow stops 
18 supported by the bolt 11; so that an incidental disengagement 
of the locking device is prevented, even in stron sts of wind. 
When a bullet strikes the target, it causes the weight 10 to act in 
the direction of the arrow (Fig. 3), so that it falls on the bolt 11, 
which, sliding off its support 12, sets free the target, which is 
then tilted by the advance of the spring-pressed bolts 19. The 
target frame is preferably supported on — adjustably screwed 
| into it, and having conical front ends taking into conical recesses 
| in the target frame. (Accepted August 19, 1903.) 


| 18,410. J. P. Hughes, Gaiman, Chubut, Argentina. 
| Percussion Fuses. [4 Figs.) August 21, 1902.—The per- 
| cussion fuse according to this invention is of the kind having a 
| sliding weight as a striker, which weight is firmly held from 
movement in the direction of the percussion cap until.the shell 
is fired from the gun, when the inertia of the weight sets it 
back, and moves away the retaining means. In the shell-fuse 
illustrated catches d are hinged or pivoted one at each side of the 
firing chamber, and are under the action of springs e tending to 
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turn them into recesses formed in the sides of the firing chamber, 
and so to leave aclear passage for the striking hammer to travel 
to the percussion cap. The catches d are made to project. into 
the path of the block or hammer b, which is brought closely up 
against them, as shown in Fig. 1, so as to prevent them from 
turning under the action of the springs e, while the block or 
hammer b is supported against the said catches by levers g pivoted 
within a chamber at the end of the firing-chamber, and where 
they are evcsgangon | firmly secured to prevent the possibility of 
their turning or folding back under any shock due to handling. 
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In the modified arrangement shown in Fig. 3 the arms g are | 
secured in the end of the shell as shown, and are formed of | 
material of sufficient stiffness to prevent the possibility of their 
Collapsing under shock due to handling, but are so propor- 
tioned that upon the shell being fired from the gun, the rear- 
ward travel of the bléck or hammer b bends or collapses them, | 
and allows the catches d (not shown in Fig. 3) to turn into their 
fecesses. (Accepted August 19, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


18,761. C. de Mocomble, Paris. Crane- 
and Coup es. [4 Figs.) August 26, 1902.—This 
invention relates to brake apparatus for cranes and the like, by 
which the speed with which the load is raised and lowered can be 
regulated from a distance, the apparatus being also applicable as 





a hg, tg Mounted rigidly on one of the pinions of the crane 
gear, free on the driving shaft, is another pinion, with which gear 
on opposite sides two toothed segments e 0, mounted free on the 
ends of the arms of a lever keyed on the driving shaft, the seg- 
ments being pivoted on eccentric pins r s, carrying brake-blocks 
d p adapted to bear against the interior circumference of a pulley, 
the exterior of which is embraced by a weighted brake-band. On 
the driving shaft is a key which can move a little between a pair 
of stops formed in the boss of the pinion that gears with the 
segments. When a load is being raised, the driving shaft, turning 
in the one direction by means of its key, turns the pinions, the 
one driving the gear to raise the load while the other turns the 
segments partly round so that their eccentric pins withdraw the 
brake-blocks from the interior surface of the pulley or drum u. 
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When the load is being lowered the pinions are turned in the 
opposite direction, and the segments by their eccentric pins 
cause the brake-blocks to be pressed against the interior of the 
pulley, which can be allowed to turh more or less quickly by 
relieving more or less of the weight on the brake-band wu. 
According to a modification (Figs. 3 and 4), the lever c, which 
carries the toothed segments, is free on the driving shaft, but is 
provided with stops which can be acted on by the key on the 
shaft. Also the pulley, instead of being held by a brake-band, 
may be fixed to the framing. In this case the action in raising 
the load is the same as before; but in lowering the load the 
driving shaft has to be driven with such power that its force, with 
the addition of that due to thé load, is sufficient to overcome the 
friction of the brake-blocks, the speed with which the load 
descends being thus determined by the action of the motor at a 
distance, and from which motion is conveyed to the driving shaft 
of the crane. If the pulley be mounted on a shaft separate from 
the driving shaft which carries the lever, the apparatus will serve 
as a friction coupling between the shafts when the brake-blocks 
are pressed against the pulley. (Accepted Auguat 19, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1. J. W. Graydon, London. Turbines. [9 Figs.) 
April 30, 1902.—In this elastic fluid or steam turbine the reacting 
parts are cones or drums, one within the other, the outer a sta- 
tionary and forming a casing, and the inner d rotatably mounted 
and supported in bearings at the end of a. The drum d is per- 
forated with a helical series of apertures or chambers that usually 
are made to increase in size with the expansion of the steam, but | 


fig. / 























may be all of equal size if the turbine is to be reversible. The 
chambers communicate with one another by the jet-holes g, that | 
are preferably arranged so as not to be opposite one another. e | 
outer drum has two series of apertures A and i for inlet and outlet 
of steam, and these are tangentially arranged in opposite direc- 
tions. A certain amount of end thrust on the shaft in working | 
may be taken up on the ball-bearing ¢t. Each of the admission 
ports and each of the exhaust ports is opposite a different tyrn of | 


the helix of chambers. Means may be provided for bringing any | ribbons of this character have previously been produced from 
desired number of ports into use, and for reversing their functions | velvet, velveteen, and other comparatively stout fabrics by 
and thie direction of steam flow through the turbine. (Accepted | passing the material through pairs of steel rollers, in which each 
August 12, 1903.) = consists of a roller having a plain surface and a second 
eated roller having a cutting edge and an embossed or engraved 
18,952. J. Stumpf, Charlottenburg, Germany. | portion to imitate the border of a woven edge ribbon, the second 
Steam -Turbines. (2 Figs.) August 28, 1902.—A turbine | roller thus cutting the material and embossing the edge at the 
according to this invention, and in order that variations of speed | same time so as to produce a more‘or less solid edge, thus prevent- 
may be obtained, comprises a plurality of turbine wheels in sepa- jing fraying. According to this invention such a process is adapted 
| to the production of ribbons from thin and light fabrics not 
| hitherto workable in this manner, by carrying underneath the 
| fabric b,.as it passes from the rolls, a strip of impressionable 
material, such as paper, felt, or the like, d, which receives the im- 
| pression or embossing at the same time as the fabric. In the ma- 
| chine illustrated a box k& carries the strip d which passes between 
' flanged guide rollers to the under roller f below the cutting and 
| embossing wheel e. (Accepted August 12, 1903.) 


MISCELLANEOUS. 


17,353. E. L. Cooper and D. T. Davies, Birmingham. 
Water-Coo Apparatus. [3 Figs.) August 7, 1902.— 
This invention relates to water-cooling devices especially applic- 
able for use in small compass, and where a current of air is ob- 
tainable, and is jally designed with a view to rapidly and 
| thoroughly lowering the temperature of the cylinder - cooling 
water of explosion motors used in vehicular propulsion. Ac- 
cording thereto the water is circulated through tubes of material, 
it may be textile, that will become wet, but that will not let the 
water flow therethrough. The tubes are disposed so as to be 
' subject to a current of cool air that reduces the temperature of 


rate casings or in a divided casing, means for carrying the steam 
from one wheel to another and to the exhaust, and means for by- 
passing a wheel or wheels. In an elastic fluid-pressure turbine 
described, wheels are cut out by ye og | the steam-carrying 
means. The turbine illustrated is of the Pelton type, and has 
double buckets, and is provided with a pipe k that by means of 
valves may be made to cut out the low-pressure half of the wheels 
of the turbine. The inventor says :—“ If, as is the case in this con- 
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struction, the steam has to be passed into a smaller number of 
turbine wheels than the total number contained in the turbine, | 
owing to a reduction in the pressure of the steam, it is natural that, 
corresponding to the reduction of the pressure of the steam in each 
nozzle system, a greater cross-section of the admission nozzles for 
the single wheels must be obtained. This can be attained, for in- 
stance, by cutting out a number of nozzles and increasing the area 
of those still open.” A turbine of the Pelton type is also illustrated 
which has its wheels all of the-same diameter, the cutting out of 
certain of them being effected by producing relative displacement 
of the steam-conducting means and of the wheels. (Accepted 
August 12, 1903.) 








the water, not only by convection, but also by evaporation. A 
cooler for use on motor-cars is described and illustrated, and 
therein the water circulates from the uppermost chamber of the 
column 38, through the nozzle 6, through the connected metal 
elbow, and the tube 8, to the uppermost chamber of the column 10, 
from whence it passes through another set of elbows and tubes 
back to the column 8, and so on until it reaches the bottom tube 
11, through which it goes to the intake end of the cylinder jacket 

The invention is limited in the claims to its use for cooling the 
water used in motive-power engines and in internal-combustion 
motors. (Accepted August 12, 1903.) 


17,393. W. K. L. Dickson and W. Cox, London. 
Mercury-Column Instruments. [4 Figs.) August 7, 
1902.—This invention relates to means for amplifying the indica- 
tion of a mercury-column instrument, such as a barometer, and 
to a combined b ter and thermometer. Means for ampli- 
fying the indication comprise a magnetic body floating on the 
surface of the mercury and a oe goa arm g upon the indicating 
or recording needle and adapted to follow the movements of the 
magnetic body. A combined barometer and thermometer has its 
tubes disposed in the manner illustrated, and is assembled in the 
following manner :—Both tubes are filled with mercury, through 


VEHICLES. 


18,455. D. H. Simpson, Manchester. Driving Gear. 
(4 Figs.) August 22, 1902.—Chain-driving gear according to this 
invention is specially applicable to steam-driven motor vehicles of 
considerable weight, in which it is desired that the motor shall be 
able to attain a little free motion before the load of the vehicle 
drive comes on to it. In order to attain this end there is used a 
slack driving-chain in combination with a jockey pulley pressed 
against its upper part, and another jockey pulley pressed against 











its ower part. In the apparatus described and illustrated the 
upper part of the chain c is spring pressed upward by means of 
one jockey pulley, and the lower part of the chain is likewise 
ressed upwards by means of another jockey pulley, goth pulleys 
ies carried on arms pivoted on an axis d common to both. To 
obtain the greatest amplitude of free mction in the engine it is 
first started in one direction to pull the chain taut on one side 
as shown in the figure) and is then immediately reversed. 
(Accepted July 29, 1903.) 


TEXTILE MACHINERY. 


28,502. J. E. Hermes, London. (Krahnen and Gobbers 
Company, Krefeld, Germany.) Ribbon-Making. [2 Figs.) 
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one of them an iron disc or short cylinder is then forced down 
to the tube junction by addition of mercury above it, after which 
the thermometer bulb is sealed and the instrument turned right 
whereby the mercury column is caused to divide at the 


side up. 
tube junction, leaving the iron plug nearly at the surface of the 
mercury in the barometer tube. Various recording means may 


be used with the barometer. A means for recording described 
and claimed, but limited to use with this instrument, consists of 
apparatus for sending an electric spark periodically from a needle 
to a chart drum so as to scar and Bere i a line on the chart in 
the track of the moving needle. (Accepted August 19, 1903.) 





December 24, 1902.—This invention relates to the manufacture 
of ribbons by cutting strips from piece goods, It is stated that 
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LITERATURE. 


Steel and Iron for Advanced Students. By ARTHUR H. 
Hiorns, Head of Metallurgy Department, Birming- 
ham Municipal Technical School. 1903. London: 
Macmillan and Co., Limited. [Price 10s. 6d.] 

Mr. Htorns has already met with success as a 

writer on the iron and steel industry, as ‘his small 

work on ‘‘Tron and Steel Manufacture” has now 
reached a third edition. In this new venture we 
believe he will meet with similar success, for the 
subject with which he deals is one of vast practical 
importance, and yet one on which it is very difticult 
to obtain detailed information without having 
recourse to numerous separate sources. In recent 
years there has been a great amount of investigation 
of the physical structure and properties of iron and 
steel, and the results of practical experiments and 
of theoretical speculations are scattered throughout 
the pages of technical journals or of proceedings of 
learned societies. Mr. Hiorns has made it his duty 
to study as much of this literature as possible, 
and to present to his readers a concise statement 
explaining the outcome of these modern researches, 
and showing the present state of our knowledge of 
this important subject. There are also chapters in 
the volume devoted to descriptions of the best 
modern practice, both at home and abroad, in the 
production of steel and iron, and these add to the 
value of the work. In them the different processes 
are explained, and the types of modern furnaces 
and of other plant described and illustrated. The 
parts, however, devoted to the scientific aspects of 
the manufacture of iron aud steel, and discussing 

the interesting physical problems raised, form a 

special feature of the work, and, indeed, supply the 

main excuse for the appearance of another text- 
book. 

The subject is a very wide one, and in a small 
text-book, therefore, much must be omitted ; but 
the author has succeeded in covering a great 
variety of interesting and important details, and 
has made his work a very useful guide to the 
student concerned with this particular industry. 
The principal theoretical portions are contained in 
Chapters XV. and XVI., in which the various 
theories of the structure of steel and of hardening 
steel are discussed. Naturally, the work of Roberts- 
Austen, Osmond, and Arnold here receives much 
attention. There is also a short chapter on the 
microscopic structure of iron and steel, but we 
are surprised to find no mention here of Professor 
Ewing’s work, published in his Bakerian lecture to 
the Royal Society a few years ago. 

As arule the text is clear, but occasionally the 
sentences are a little clunsy. The first part of the 
opening sentence of the introduction is both clumsy 
and ungrammatical. But asa whole the volume is 
meritorious and is sure to be largely used. 








Elements of Physics. By Ernest J. ANDREWS, Instructor 
in Science in the Robert A. Waller High School, 
Chicago, Illinois, and H. N. Howanp, Instructor in 
Physics in the South Division High School, Chicago, 
Illinois. To which is added a manual of experiments. 
1903. London: Macmillan and Co. Limited; New 
York: The Macmillan Company. [Price 6s.] 

The authors of this book are teachers in high 

schools in Chicago, and their aim has been to 

provide a text-book suitable for use in such schools. 

It might be described as a one year’s course in 

physics, and as schoolboys have many other subjects 

than physics to study in the course of each day, it 
is evident that they cannot be expected to go very 
deeply into this great subject in so short a time. 

The authors, therefore, have been obliged to con- 

dense and to make omissions, but their method of 

doing so isa little out of the ordinary. Usually 
writers of such books are content to give their 
readers instruction in the fundamental principles 
of the subject, with some simple practical illustra- 
tions of their operation, and to leave for subsequent 
study the more difficult and complex portions. But 
the present authors have in mind the fact that in 
many cases the boy’s instruction in physics ends 
with his schooldays, and as they consider that 
physics ‘‘ bears more on the affairs of daily life 
than any other subject,” they have attempted to 
give instruction even on the advanced practical 
applications, and have for this purpose omitted 
much of the simpler theoretical matter usually 
found in such text-books. We find it difficult to 
approve entirely of this procedure, although we 
should not care to condemn it. At the best it is 
Impossible for any schoolboy, only devoting a short 


time each day to the study, to acquire a really 
sound knowledge of physics in all its branches, 
simple and complex, in one year ; and we fear that 
the treatment adopted by the authors may be liable 
to lead to cramming the scholars with a large 
number of ill-assorted and imperfectly-understood 
facts. The older method has at least the merit 
that, if less ground is covered, there is a better 
foundation laid, and the superstructure may be 
erected later on. ' 

The authors’ treatment of the particular subject- 
matter chosen is, however, almost without excep- 
tion, satisfactory, and in many places quite excellent. 
The descriptions are clear, and if the reader, who 
acquires all his information on physics from this 
book, should find a difficulty in understanding some 
of the more technical parts—-as, e.g., that on the 
dynamo—we fear that is one of the penalties the 
authors must pay for the selection they have made, 
rather than a consequence of defects in the text. 
The opening chapters are devoted to the properties 
of matter and the mechanics of solids and fluids, 
then in succession come chapters on heat, electricity 
and magnetism, sound, and light. There is an 
ample supply of practical experiments to explain 
the text, and test questions for the students to 
answer are found in every chapter. At the end of 
the volume there is given a manual of experiments, 
describing a course in practical physics. The 
experiments are well selected and cover a wide 
field, and this manual ought to be of great service 
to teachers using the text-book, and to students 
who have access to the very simple apparatus 
required for the experiments. 

In concluding this notice, we would only say one 
word of criticism on the text. In discussing the 
structure and properties of matter, the authors 
(page 7) discuss weight before they deal with mass, 
and the gram and pound are given as the units of 
weight. Then come a definition and discussion of 
mass, and it is explained that, although the units 
of mass are the same as those of weight, there is 
a difference in nature between mass and weight 
which should be recognised. To us it appears 
always advisable to begin with the idea of ‘‘ mass,” 
and to pass from that to ‘‘weight” when the 
conception of a ‘‘force” has been raised. The 
elementary student should then always be re- 
quired to speak of pound-weight when he means 
a force, and pound only when he speaks of mass. 
The authors are quite clear themselves on the 
distinction—and they make it quite clear later 
(pages 34, 42, and 52)—but at the outset they 
have rather tended to confuse the reader. Again, 
on page 14, the examples of ‘‘ porosity” are not 
well chosen. One does not speak of ‘‘ porosity” 
in the case of diffusion of liquids, still less where 
there is chemical change of state, as in the example 
given of salt dissolved in water. 


Anlasser und Regler fiir elektrische Motoren und Gene- 
ratoren. Theorie, Konstruction, Schaltung. By Rv- 
DOLF Krausk. 92 octavo pages, with 97 text figures. 
Berlin, 1902: Julius Springer. [Price 4 marks.] 

The author, Engineer R. Krause, of Mittweida, in 
Saxony, the seat of one of the early modern tech- 
nical schools, intends this volume on ‘‘ Starting and 
Controlling Apparatus for Electric Motors and 
Generators” for the benefit of electrical engineers 
who do not require any general information on 
electric machinery. Theory, construction, and 
connections receive adequate consideration. We 
find more diagrams than actual constructive details ; 
but the chief points are clearly indicated—for in- 
stance, how good insulation can be secured in split 
bolts without exposing the insulator to high pres- 
sures, 

Since the mechanical stresses in switches and 
controllers are in most cases secondary to the elec- 
trical stresses, the author, an expert in this field, 
makes the current-carrying capacity of conductors, 
contacts, and resistances, the heat and arc effects, 
his leading principles. He therefore divides his sub- 
ject into six chapters, dealing with conductors under 
permanent and momentary current flow; with cur- 
rent interruption ; with the theory of starting de- 
vices; with the construction of starting devices 
and automatic controllers for series and shunt 
motors, for continuous and phase motors; with the 
calculation of resistances for generators and motors, 
and with the construction and connections of such 
resistances. »There is nothing to be said against 
the logical sequence. It would at the same time 


not be easy to know in which of the six chapters 





some particular device is likely to be dealt with, 


That would not much matter if, in addition to the 
table of contents which we practically reproduce 
in the above lines, we had some sort of index. Mr. 
Krause has neglected to supply any index, how- 
ever, and though the interested electrician may 
reasonably be expected to study the book of 92 
pages systematically, an index would have been 
an advantage. The theoretical deduction of 
rheostats starts with shunt motors, and having 
pointed out that the partial resistances between 
the different contacts should not be equal, proceeds 
to series motors and phase motors. Car-controllers 
and electric hoisting motors are discussed in the 
sixth chapter, which pays due attention to 
braking arrangements. The whole subject is well 
worth a special treatise, and we can recommend 
this volume, which is distinctly the outcome of con- 
scientious thought. . 





The Art of Pattern-Making: A Comprehensive Treatise. 
By I. McKim Cuasz. New York: John Wiley and 
Sons; London: Chapman and Hall, Limited. [Price 
10s. 6d. net. ] 

This is a work compiled chiefly from articles 

written by the author for Machinery, with some 

selections from the American Machinist. It is a 

good book, on the whole but its price, 10s. 6d., 

is too high for a 12mo. of 251 pages printed in 
large type. The work is rather scrappy, and its 
chapters are numerous, 49 in all, and short, so that 
there is a good deal of blank paper. What we miss 
in the book is a connected account of the several 
branches of pattern work arranged in due sequence. 
We have chapters on very elementary subjects, 
some of which a callow apprentice would be familiar 
with, sandwiched between others containing very 
advanced examples of the trade. But there is, 
nevertheless, we are pleased to say, a good deal of 
information given in a condensed fashion which an 
apprentice would find of value. The diagrams, 
numbering 215, are well and clearly drawn, and 
the timber shading is helpful. Chapter IX., on 
screw propellers, gives about the best illustrations 
of that branch of work that we have seen. The 
subject of small propellers is also handled well in 

Chapters XVI. and XVII. In Chapter VI., 

‘Pattern Work for an Elbow,” the foundation 

plate method is shown, and the thickness of metal 

swept up over the core. The cheaper plan of using 

a bent ‘‘guide iron” is not illustrated, and the 

method of striking loam pattern and core distinct, 

which is better whn several moulds are wanted, is 
omitted. ‘‘ Patterns with Branches” is a useful 
chapter, showing how to draw developments on 
paper to produce results at once, which most men 
get by cutting branches tentatively to a fit with their 
bodies. In ‘*The Teeth of Gear Wheel Patterns” 
the author gives preference to the dovetail method 
of fitting, in which we fully concur. In ‘‘ Marking, 

Recording, and Storing Patterns,” the card system 

is advocated ; but in our experience, pattern-books 

are preferable. The latter part of the book contains 

a good deal of useful information in the form of 

geometry, descriptions of special tools, timber 

measurements, weights of castings, tables, &c., 

helpful to ‘the pattern-maker. We have much 

pleasure in recommending the book to the trade. 





Continuous - Current Dynamos and Motors and, their 
Control. <A series of articles reprinted from the Prac- 
tical Engineer, and completed by W. R. Ketssy, 
B.Sc., A.I.E.E., Electrical Inspector under the Board of 
Trade to the Taunton Corporation, 1903. Manchester : 
The Technical Publishing Company, Limited, and John 
Heywood. [Price 5s. net.] 

The opening chapters of this volume have already 

been published as a series of articles in our contem- 

porary, the Practical Engineer. The name of the 
writer is not given, but Mr. Kelsey, in his pre- 
face, informs us that he can lay no claim to this 
part of the volume. It deals with the general 
principles of dynamo-electric machinery, explain- 
ing first the theory of the dynamo, and then show- 
ing how this theory is applied in the actual con- 
struction of the machine. There is nothing in the 
theoretical portions of the text which need frighten 
off the practical engineer by reason of its diffi- 
culty. These chapters have been written for him, 
and the exposition is both simple and clear. 
This first part—-the reprint of articles—comes to a 
conclusion with the discussion of closed-coil arma- 
tures, a discussion of considerable merit and of 
great practical use. Mr. Kelsey then carries on 
the exposition, treating in turn each constituent 
part of the dynamo, and explaining its mechanical 





construction and its importanceas a factor in the 
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electrical efficiency of the whole machine. The 
clear discussion of the armature losses and reac- 
tions, and the examples of calculations in armature 
design, in which all the operations that must be 
considered are reviewed in an interesting manner, 
are worthy of special mention. Special attention 
has been devoted by Mr. Kelsey to motors for 
traction purposes, and much of the later part of 
the volume is occupied with a discussion of this 
important branch of his subject. Here, too, is to 
be found an unusually complete analysis of the 
differences in character of series, shunt, and com- 
pound motors. The author considers the action 
under various circumstances of the same armature 
and magnets fitted successively with series, shunt, 
and compound windings, and gives the results in a 
table by which the speed variations with alterations 
in the load can be compared for the three cases. 
Considerable attention is given to the methods of 
controlling traction motors, and the discussion is 
made clearer by diagrams of the different groupings 
of the connections in various types of series-parallel 
controller. A short chapter is devoted to charac- 
teristic curves and traction-motor diagrams, and 
the work is brought to an end by a brief discussion 
of the different testing processes necessary in deal- 
ing with electrical machinery. 

This little manual is a practical work in two 
ways. In the first place it expounds the theory 
of the dynamo and motor in a manner which may 
be appreciated by the practical engineer, not versed 
in mathematics ; and secondly, it contains a great 
deal of useful practical advice on the engineering 
side of the subject, giving hints on little details of 
construction which may be followed with advan- 
tage. The type is good, and the diagrams are nume- 
rous and clear. 
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Licut Rattways Act, 1896.—The Board of Trade 
have recently confirmed the following orders made by 
the Light Railway Commissioners :—(1) Lastingham and 


Rosedale _— arvet (Extension of Time) Order, 1903, 
amending the Lastingham and Rosedale Light Railway 


n 
Order, 1900; (2) Dartford District Light Railways Order, 
1903, authorising the construction of light railways in the 
county of Kent, from the River Thames, near Green- 
hithe, to Dartford and Eynsford, with branches to Swanley 
Junction and to Stansted. 





Coa 1n Sparx.—The imports of coal into Spain in the 
first half of this year amounted to 1,001,433 tons, while the 
imports of coke were 94,376 tons. As compared with the 
corresponding period of 1902, the imports of coal showed 
a falling-off of 75,779 tons, but those of coke were larger 
by 79,000 tons. The Barruelo coal-mine, which is worked 
by the Northern of Spain Railway Company, produced 
91,527 tons of coal in 1902, while the Surroca mine pro- 
duced 40,193 tons. The Barruelo production showed a 
falling-off of 7920 tons, while the output of the Surroca 
mine was larger by 272 tons. 


ON THREE-PHASE SWITCH GEAR. 
By A. C. Eporatt. 
(Concluded from page 486.) 

Ur to the present nothing whatever has been 
said of the other class of protective devices, with- 
out which no modern switchboard is complete— 
namely, devices for taking care of the presswre rises 
which occur more or Jess (although often unsus- 
pected) during the normal working of the installa- 
tion. It is not proposed to enter into a detailed 
discussion of the cause and magnitude of these 
pressure rises, partly because a great deal has been 
contributed on this subject quite recently, and 
partly because the question has so many aspects 
that for its adequate discussion a separate and 
special article would be necessary. It will suffice 
for the present to put forward certain general 
conclusions. 

The question of protection against lightning 
possesses but small interest for electrical engineers 
concerned with work in this country, for the 
reasons that, firstly, the amount of overhead trans- 
mission work is, and must of necessity, remain, 
relatively small and unimportant in Great Britain, 
and secondly, because storms accompanied by 
lightning discharges are infrequent and, in general, 
not severe. Further, the climate is, generally 
oe much too damp to permit those dis- 
charges of atmospheric electricity which frequently 
take place in warmer and drier countries on 
fine days, and which have also to be taken 
care of when overhead transmissions are employed. 
But, in any case, experience has shown that, 
although the best types of lightning arrester at 
present available are by no means perfect, yet ade- 
quate protection can be, and is, afforded by them. 
Thus, for instance, the well-known horn type of 
lightning arrester, when installed with discretion, is 
found to give very good results* in the moun- 
tainous districts of Central Europe, and in South 
Africa, &c., where storms accompanied by violent 
lightning discharges are by no means uncommon 
during certain times of the year. It is usual to 
employ single-pole arresters, there being a high- 
pressure fuse and a water resistance in series with 
each (the latter being on the earth-plate side), in 
order to prevent too great a current from the gene- 
rators from following the discharge; Messrs. 
Brown, Boveri, and Co. employ, in addition, a 
special form of ironless choking coil on the gene- 
rator side, which not only offers a large impedance 
to the high-frequency discharge, thus tending to 
prevent it getting on to the lines, but it also pro- 
vides a magnetic blow-out for the are formed 
between the horns, and hence assists in putting 
this out. 

Apart from lightning, the pressure rises which 
occur during the operation of power plants working 
upon a cable system or long overhead transmission 
line (or, speaking more generally, furnishing energy 
to loads possessing inductance and capavity) are 
brought about by phenomena which are best con- 
sidered in practice as forming two distinct main 
classes, stthough when it comes to theoretical 
treatment both classes have much in common. The 
first class of phenomena which may cause rises of 
pressure are those due to resonance—that is, should 
the periodic waves of supply pressure, or a harmonic 
thereof, synchronise with the natural period of the 
system. t 

This would constitute a steady resonance effect, 
but the initial effect which may occur when circuits 
containing inductance and capacity are suddenly 
made (or broken) has also to be considered. The 
second class of phenomena producing pressure rises 
are those brought about by sudden changes in such 
circuits, such as short-circuits, heavy variations in 
* It is, however, open to the same objection as the 
similarly arranged excess pressure discharger referred to | 
later on. 2 . 

+ Mr. M. B. Field has recently given a very clear 
— definition of resonance—namely, ‘‘Synchronism | 

tween the natural and forced vibrations in a system 
containing combinations of self-induction and capacity.” 

The natural a ge (n) of the system (or the recip- 
rocal of its periodic time), providing that the energy 


losses are small, is very approximately 


n= __1000 | 








inductance (in henries) respectively. 





practice. 





it is practically impossible to predetermine this frequency imp 
with any accuracy for the case of the circuits met with in | the electromotive force wave of the alternators themselves 


the load, opening the circuits, &c., which may cause 
violent surgings of potential over the system, often 
augmented by resonance. 

While it must be admitted that pressure rises 
due to the first-mentioned class of phenomena are 
by no means non-existent with commercial systems, 
yet it is practically certain that they are more or 
less insignificant under modern conditions*—that 
is, with properly-designed generating plant (from 
the point of view of wave shape), moderate fre- 
quencies (50 cycles or less), and with the feeder 
lengths (paper cables) usually met with. On the 
other hand, the second class of effects will be met 
with from time to time, and to a greater or less 
extent, on almost any high-pressure system, and 
it is therefore necessary to make suitable provision 
for reducing them to a minimum, and for taking 
care of the pressure rises by which they are accom- 
panied. 

Actual experience in the working of large high- 
pressure systems tends to bear out the views which 
Mr. Steinmetz put forward about two years ago on 
the whole question, which were based upon theo- 
retical and experimental considerations. As these 
views do not appear to be either well-known or 
appreciated in this country, it may be of use to 
cite them here. 

1. ‘*The most important sources of destructive 
high-voltage phenomena in high potential circuits 
containing inductance and capacity are not reso- 
nance phenomena, with the wave of impressed 
E.M.F. or its higher harmonics, but are the electric 
oscillations produced by a change of circuit condi- 
tions, as starting, opening circuit, &c. 

2. ‘‘These phenomena are essentially independent 
of frequency and wave shape of impressed K.M.F., 
but depend upon the conditions under which the 
circuit is changed, such as the manner of change, 
and the point of the impressed E.M.F. and current 
wave at which the change takes place. 

3. ‘*The electric oscillations occurring in connect- 
ing a transmission line to the generator are not of 
dangerous potential, but the oscillations produced 
by opening the transmission circuit under load may 
reach destructive voltages, and the oscillations 
caused by interrupting a short-circuit are liable to 
reach voltages far beyond the strength of any insu- 
lation. Thus special precautions should be taken 
in opening a high potential circuit under load. 
But the most dangerous phenomenon is a low resist- 
ance short-circuit in open space. 

4. ‘* The voltages produced by the oscillations in 
open circuiting a transmission line under load or 
under short-circuit are moderate, if the opening 
of the circuit occurs at a certain point of the 
E.M.F. wave. This point approximately coincides 
with the moment of zero current.” 

In connection with the last sentence of (3) above, 
it isto be noted that a short-circuit in a constrained 
space (such as a cable trench) does not appear to 
produce this effect—i.e., a dangerous rise of pres- 
sure. 

The writer thinks that the above views state the 
case correctly, in the light of the experience which 
has been gained during recent years with high- 
pressure underground and overhead transmission 
systems, and this being so, the conclusions to be 
drawn from them with ‘regard to the design of the 
switch gear are quite plain. They are: (a) never 
break a loaded circuit in air ; (6) arrange all circuit- 
breaking arrangements to conform with the re- 
quirements given under (4) above ; and (c) provide 
excess-pressure dischargers at different points of the 
system, in order to take care of pressure rises 
should they occur during working, on account of 
change of load, &c., or, for that matter, on account 
of resonance effects pure and simple. 

The proper fulfilment of condition (b) is rendered 
possible by the oil-switch, for actual oscillograph 
tests carried out by Mr. Duddell and others seem 
to prove conclusively that the oil-switch possesses 
the exceedingly valuable property (under the cir- 
cumstances) of always breaking the circuit when 
the current has its zero value—that is to say, when 
such a switch is opened, and quite apart from the 





* It must be remembered that the early troubles due 
to resonance at Deptford were due to abnormal causes, 
brought about by the pi 


: on character of the work. 
Among the chief contributing causes of these troubles 


| must be reckoned the relatively high frequency (83 cycles), 
- ; piven , the considerable magnetic leakage in 
where K and L represent its capacity (in microfarads) and | the abnormal ca; 
For obvious reasons | ssa considera! 


the transformers, 
per mile of the cables, and the 
distorted shape of the wave of 
latter, in spite of the fact that 


it 
th 
pressure—the 


when quite unloaded is probably almost sinusoidal. 
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mechanical arrangements, the current is not rela- 
tively very quickly interrupted, as the are is held 
up in the oil until it is extinguished at a zero value 
of current. Why the oil-switch acts in this way is 
not very clear ; the popular explanation is that at 
the moment of breaking a bubble of gas is formed, 
which, on account of the incompressible nature of 
the oil, remains under great pressure until the 
current passes through its zero value, when the 
liquid-pressure drowns the are. In this connection 
it has been observed that the are is not always put 
out the first time the current passes through its 
zero value, but that the circuit may remain un- 
broken through the are for a few half-waves before 
being interrupted at a zero value; during this 
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interval the liquid-pressure on the arc itself (in the 
light of the above explanation) is presumably in- 
creasing. In any case, the interruption of the 
circuit takes place at zero current or thereabouts, 
and it is a matter of common experience that, even 
under the most difficult circumstances, the rise of 
pressure which takes place when a high-pressure 
circuit is opened by an oil-switch is altogether 
insignificant. 

It will be observed that the necessity of com- 
plying with conditions (a) and (b) above, if un- 
due pressure rises are to be avoided, furnishes, 
quite apart from all other considerations, a strong 
argument in favour of abandoning the use of fuses 
in main circuits in favour of oil circuit-breakers, as 
already indicated in paragraph (j) on page 444 ante. 
The usual pattern of oil-fuse (previously referred 
to) is not an oil-break fuse; the break is in air, 
the terminals only being in oil ; moreover, it would 


difficulty to construct a satisfactory fuse actually 
breaking the circuit under oil. Even if this 
could be got over, it does not necessarily follow 
that such a fuse would imitate the good example of 
the oil circuit-breaker, and open the circuit at zero 
current, 

But, clearly, long tubular fuses of the expulsion 
typeare, from this point of view, very much worse, 
as such a fuse, blowing, for instance, upon a short 
circuit would present (with its relatively consider- 
able weight of metal in the fuse wire), one of the 
most favourable conditions for bringing about a 
pressure rise ; the really terrific explosions which 
occasionally result when this type of fuse blows 
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HIGH PRESSURE SWITCH ROOM. 


‘* London” cable system are far more likely to pro- 
duce pressure rises than are those of the Continental 
installations. And the mere fact of the fuses being 
so much larger (and consequently more expensive 
and requiring much valuable space) in the one case 
than in the other seems to show, pretty conclu- 
sively and in a practical way, that the blow- 
ing of the fuses is accompanied by undesirable 
phenomena of much greater severity in the one 
case than in the other, although the working con- 
ditions, such as supply pressure, are the same in 
each case. 

As a necessary condition for minimising the pos- 
sibility of pressure-rises on a system containing 





inductance and capacity, it is essential that main- 
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momentary pressure | circuit fuses should not be employed, and that oil 


rise which is brought about by the circuit being | circuit-breakers should take their place. 


broken in this way. In this connection it may be 
noted that the high-pressure tubular fuses used in 
the power-station and substations of the London 
Electric Supply Company are fully double the length 
of fuses of similar type used for similar purposes 
elsewhere—for instance, on the high-pressure over- 
head transmissions in Switzerland. Now, in both 
cases the dimensions of the fuses are based upon 
experience, and in both cases the actual performance 
of the fuse may be taken as being about the same ; 





on the other hand, the conditions for the case of the 


Coming now to the conclusion (c) above, it is 
evidently desirable to provide such excess-pressure 
dischargers as a precautionary measure, and a 
question arises as to the form these shall take. As 
a matter of fact, at the present time, and as far as 
the writer knows, there are no pressure-dischargers 
obtainable which may be said to be thoroughly 
satisfactory ; they all take the form of spark-gaps 
of one sort or another, and hence cause arcing in 
air, which, in the light of the above reasoning, is 
objectionable, in spite of the fact that such dis- 
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chargers are not placed in the main circuit. How- 
ever, until improved forms are brought out, probably 
the best form of excess-pressure discharger is the 
horn type,* in series with a high non-inductive resis- 
tance (see Fig. 2, page 410 ante, and Fig. 12, page 517). 
The last condition is of importance, as it prevents a 
low-resistance arc being formed in air, and hence a 
tendency on the part of the apparatus to bring about 
the state of affairs for which it was installed to 
prevent ; the small current, moreover, prevents 
appreciable blistering or burning of the horns. But 
on account of the smallness of this current, the arc 
is not in the most favourable position for travelling 
up the horns and extinguishing itself; hence in 
some cases auxiliary means have to be provided for 
putting out the are. 

While the use of such excess-pressure dischargers 
is certainly a precaution well worth taking, since 
they constitute an outlet or safety valve, should a 
rise of pressure take place from any cause, yet, 
when designing a haiivesenes switchboard, it is 
always desirable to arrange for cable-charging gear, 
in case this should be required. In the great 
majority of cases, cable-charging arrangements are 
unnecessary, and are more trouble than they are 
worth ; hence it is recommended not to instal 
them until it is actually known that the installa- 
tion of such an apparatus is really advisable. Every 
switchboard should be so arranged that the addi- 
tion of a cable-charging arrangement is possible at 
at any time without disturbing the existing arrange- 
ments on the board ; this is preferable to installing 
it in the first place on the (unlikely) chance that 
it will be wanted, as the presence of such an appa- 
ratus on a switchboard is objectionable if not 
actually required. 

Such cable-charging gear takes three principal 
forms: either a non-inductive resistance, or some 
form of choking coil, or a motor generator can be 
employed. The first is usually made up in the 
form of a water-resistance, and is theoretically by 
far the best; the second form includes the well- 
known Partridge arrangement, and various modifi- 
cations of it; while the third is simply an alter- 
nator which is first brought up to speed, unexcited, 
then switched on to the cable, and the pressure 
gradually brought up to normal, after which the 
charging alternator (having the cable connected to 
its terminals) is synchronised with the bus-bars 
and switched in; while finally it is switched out, 
leaving the cable on the bars. 

The principal objection to the first-mentioned 
form is its unmechanical character, while in any 
case it is not desirable to have a water-resistance 
forming part of, for instance, a 10,000-volt switch- 
board. The chief objection to the second and 
third arrangements is that in both cases the appa- 
ratus possesses inductance, which, in combination 
with the capacity of the cable, might bring about 
resonance effects—that is, the mere introduction 
into the circuit of either device might cause an 
undesirable rise of pressure. The third arrangement 
possesses the additional disadvantages of being ex- 
pensive to instal: specially, while it is not very 
handy to work, as the cable is charged in a some- 
what roundabout way ; for discharging a cable, 
either of the first two arrangements is more handy 
than the third. 

The choice of one or the other device becomes 
largely a matter of individual preference in any 
case, taken in conjunction with local circumstances. 
However, the mere fact that the Partridge arrange- 
ment has been perfectly successful at Deptford 
(where it has been in use for many years) will pro- 
bably considerably influence engineers in its favour. 
For three-phase work it takes the form of a three- 


phase transformer, of which the primaries are in. 


series with the three-core cable, and the low-pres- 
sure secondaries are connected up to a multiple- 
contact non-inductive star-connected resistance. 
Thus a very good mechanical arrangement can be 
made, and with a sufficient number of contacts on 
the regulator of the resistance (which may consist 
of carbon-rods) the pressure on the cable is well 
under control. In designing the transformer, care 
must be taken to reduce its magnetic leakage (with 


* Mr. W. B. Woodhouse has recently suggested that 
such dischargers should be immersed in oil, with the view 


of extinguishing the are at zero current, as in the oil- 
break switch, and hence preventing the considerable 
rise of pressure which might accompany the discharge if 
the discharger was arranged in air, in the ordinary way. 
If the good results obtained at the first tests are confirmed, 
a valuable improvement will have been made in such 
apparatus. 








the maximum current the secondary winding will 
carry during operation) toa minimum, and for the 
rest, the no-load current of the transformer at the 
normal pressure of supply must be small (10 to 15 
per cent.) compared with the charging current of 
the cable of greatest capacity, measured at the 
same pressure. 

As a last point to be brought up in connection 
with the design of switchboards for power-station 
and substation use, the question of switch-gear 
operated by power may be touched upon. Asalready 
pointed out, the types of ‘‘ remote control” board 
sketched in Figs. 1 and 4, pages 409 and 443 ante, can 
be readily arranged in other ways, without affecting 
the principle upon which their general arrangement 
has been based ; for instance, the operating and 
high-pressure portions of these switchboards could 
be placed in separate buildings, as shown in Figs. 12 
and 13. Fig. 12 gives a sectional elevation of a 
type of ‘‘ remote control ” board admirably suited to 
the requirements of heavy work, while Fig. 13 
gives the side views of the panels on the operating 
and high-pressure boards ; clearly the high-pressure 
panels could be placed directly below the operating 
panels (in the basement) without altering their 
arrangement in the least, although it would, of 
course, be necessary to arrange the various driving- 
rods vertically instead of horizontally in this case. 
It will be noted that the principle underlying this 
particular arrangement is exactly the same as that 
for the case of Figs. 1 and 4—that is, the complete 
isolation of the high-pressure gear in separate fire- 
proof compartments, and nothing whatever on the 
operating-board (and in this case in the engine- 
room), except low-pressure instruments and appa- 
ratus. 

When the arrangement shown in Fig. 12 is 
adopted (or a modification of it) it sometimes happens 
that the gear in the switch-room must be operated 
either by compressed air or electrically, because 
there is a limit to the length of the links, &c., 
which form the mechanical connection between the 
operating-board and the switch-gear proper. Thus, 
for instance, in the case of the oil circuit-breakers, 
after the relay has tripped the switch, the forces 
acting on the latter have to open it, not only against 
its own friction, but against the weight and friction 
of the links, levers, &c., which connect the trip- 
ping mechanism on the operating-board with the 
shaft of the distant oil-switch ; for manual operation 
it may be taken that the distances between the 
operator and the switch indicated in Figs. 1, 4, and 
12 cannot be greatly exceeded. 

If the circumstances of the case necessitate power- 
driven switch-gear, electrical means rather than 
pneumatic are recommended. The use of elec- 
tricity for this purpose presents the advantage that 
the arrangements are more direct, and are simpler, 
more convenient, and more flexible. Either three- 
phase squirrel-cage type, or series direct-current 
motors, can be used (preferably the former, by 
reason of their simplicity), the motor being applied 
in either case to the switch, regulator, &c., to be 
driven, and being, of course, reversible. The 
motors are started and stopped either by means of 
the overload or reverse-current relays (for the 
automatic action), or by hand from the operating- 
board. The latter is divided into wo i panels, 
upon which the measuring instruments and the 
motor-controlling switches are mounted, together 
with indicating arrangements showing (by means 
of coloured lamps or otherwise) what is happening 
in the distant compartments containing the high- 
pressure gear, field regulators, &c. Naturally, under 
these circumstances, the operating-board can be 
made very small, thus saving valuable space in the 
engine-room ; on the other hand, the high-pressure 
gear has all the room it requires, as it is located in 
a convenient position where there is plenty of room. 
The economy of space on the one hand, and liberal 
allowance of thesame on the other, whicharerendered 
possible by electrical operation, together with the 
absolute isolation of the high-pressure gear, con- 
stitute the chief advantages of this system of work- 
ing for the heaviest class of work. At the same 
time, owing to the small dimensions of the operat- 
ing board, the attendant has better control over the 
plant, for the case of a very large power station. 

On the other hand, such arrangements should 
not be employed unless they are absolutely neces- 
sary. There are a good many weak links in such a 
switchboard, and there is a good deal of complica- 
tion; mistakes, too, can easily be made by the 
operator, while the extra first cost of such a board 
is very considerable. Manually-operated boards of 








the types shown in Figs. 1, 4, and 12, or modifica- 
tions of them, meet the requirements of most cases 
arising, and, generally speaking, are far preferable 
in every way. 

A final example of a ‘‘remote control” board is 
shown in Fig. 14; this is simply a modification of 
those already illustrated, and finds its principal use 
in small installations, substations, &c., where the 
cost of switch-gear and buildings is often a con- 
sideration. The particular board illustrated in this 
figure is arranged with plain oil-switches for opera- 
tion by hand, and with fuses; these latter were 
provided at the express request of the buyer, who 
held the opinion that for the particular class of 
work for which the board was built (a 2000-volt 
three-phase mining plant) such fuses would be 
preferable to automatic attachments on the oil- 
switches, as these might be tampered with or over- 
set by the men in charge. 

In conclusion, it may be noted that the views 
regarding the design of three-phase switch-gear 
which have been put forward in this article (and 
which have been previously outlined by the writer 
in another place*), are based upon close observation 
of the actual working of a considerable number of 
the more recent high-pressure polyphase plants 
established in this country and on the Continent. 
But, at the same time, those interested in the 
subject should refer to the latest publications of 
other engineers holding quite different opinions on 
the same matters. In particular, Mr. Clothier’s 
exceedingly interesting paper, already referred to, 
should be carefully read (reference already given), 
as well as an article by Mr. Charles Garrard (Elec- 
trical Review, April 19, 1903) and the correspon- 
dence it gave rise to ; these state the case for the 
cellular backless board and the high-pressure fuse. 
Such boards and fuses of the latest pattern are 
used in connection with the polyphase plants at 
Willesden (10,000 volts); South Lancashire Tram- 
ways, Atherton (7500 volts); Midland Power 
Corporation, Ocker Hill (7000 volts), and else- 
where. An excellent description of the switch gear 
in the last-named installation appeared in the 
Electrician for October 3, 1902, which included 
detailed drawings of the high-pressure switch and 
fuse as used with the cellular boards. 








GRINDING MACHINES AND 
PROCESSES.—No. XXXII t 


By JosepH Horner. 


THE rests shown in a previous article are essen- 
tial in grinding spindles of the types shown here. 
These are not used as much in general practice as 
they ought to be. One rest will seldom afford 
suflicient support to a piece of work. One can be 
made to serve, but the point is that work would 
often be done more rapidly by using several rests. 
The Norton Company attach so much importance 
to this that they supply six plain and six universal 
rests with their machines, and tell their customers 
to use as many rests as they have room for on the 
part being ground ; and, also, that too many cannot 
be used, and that this applies to large work as well 
as small, short work as well as long, and that there 
is no exception to this rule. 

In some cases it is impossible to grind work 
round at all without rests, even though it is done 
slowly ; and the more rigid they are, the more 
rapidly can grinding be done. If the rests do not 
support the work rigidly, chatter results. The 
remedy is to increase the number of rests, and 
make the jaws fit as accurately as possible ; and if 
this is not sufficient, to revolve the work very slowly 
for finishing, and feed the table slowly. The piece 
of work shown in Fig. 455 is instanced as one 
that is very liable to chatter, particularly on the 


* See Electrical Review, February 13, 1903, ‘‘ Polyphase 
Work in 1903.” 

+ The dates at which the previous articles appeared 
are as follow, No. I. to No. XII. in vol. Ixxiv. (1902) :— 
No. I., July 4; No. IL., July 25; No. III., August 8; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. I[X., November 7; No. X., November 21; No. XI., 
December 12; No. XII. December 26, 1902, in vol. lxxiv.; 
and No. XIII., January 16, 1903 ; No. XIV., January 30 ; 
No. XV., February 20; No. XVI., March 6; No. XVII., 
March 20; No. XVIII., April 3; No. XIX., April 17; 
No. XX., May 1; No. XXI., May 15; No. XXII. 


May 29; No. XXIII., June 12; No. XXIV., June 26, in 
our last volume; No. XXV., July 10; No. XXVL.. 
July 24; No. XXVIL., August 7; No. XXVIII., August 
21; No. XXIX. September 4; No. XXX., Septem- 
ber 18; and No XXXL., October 2, 1903. 
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parts A, A. Whether the large or the small 
diameters be ground first, the part first ground 
must be supported by rests, while the portions that 
are ground subsequently are also sustained by their 
rests. 

In this matter of affording support to the work, 
the practice differs from that of the metal-turner. 
The latter turns a short section to take the rest, 
but the grinder begins to remove stuff before 
bringing the rest up to its place, and the latter is 
brought into position as the grinding proceeds, and 
just into contact, without pressure. If it bears too 
tightly, the work will be distorted, and marks may 
be left by the rests on its surface. 


Fig. 465. 
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Fig. 466. 
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is arranged on the Landis machines, for truing 
short or long holes in bushes and hollow spindles, 
which can be held in, and driven from a jaw-chuck, 
and in which water must be used. In this illustra- 
tion a tube is brought through the headstock 
spindle, discharging water through a hole in the 
side against the surface being ground, the end of 
the pipe being closed. The work is thus kept 
cool and the grit washed out. To maintain the 
water tube close to the wheel, it is steadied in any 
position by a casting A, that can be moved to rest 
on any portion of the carriage. A valve at the 


past the wheel. In the case of hardened collars 
and washers and milling cutters, the device of 
grinding is the only sound method of producing 
great precision in the thickness and in the truth 
of faces. It permits of hardening work that would 
otherwise have to be left soft, or be produced im- 
perfectly by case-hardening after turning ; and, 
besides, there is less risk of distortion of very thin 
pieces due to chucking, because they can be held 
more lightly for grinding than for turning. A 
magnetic chuck is very suitable for this class of 
work. There is, moreover, a special chuck used 
for collars, shown in a previous article, in which 
the hole in the collar, either bored or ground, 


rear, and close to the casting, permits of the regu- 
lation of the supply. 
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Fig. 456 illustrates a back gear spindle that has 
to be centred twice for grinding ; B alone is not 
ground. In grinding, both the lengths A, A are 
trued up before finishing either, and a back rest is 
brought against each one. Both are finished with- 
out changing the work end for end. 

The steel flywheel shaft in Fig. 457, 8 ft. long, 
was ground in 24 hours, after being rough-turned 
jy in. above size. The diameter was 8 in., the 
enlarged portion 9 in. by 18 in. long. 

Facing is a common operation on the universal 
grinder. Plain discs, or washers, or collars, can 
be done in this way. Plain discs are held ina jaw- 
chuck, and driven by the spindle pulley (Fig. 458). 
The headstock is turned on its swivel base, and 
clamped at right angles to the sliding-bed. The 
wheel is fed in by the cross-traverse, and the table 
feed can be employed for the traverse of the work 








When long holes have to be ground, the pieces 
are driven by a jaw-chuck at one end, and supported 
in a centre rest in the manner shown in Fig. 461. 
The illustration shows a tapered hole for an arbor 
being ground by the setting of the swivel table. 
Also an indicator is shown at the left for testing 
the circular running of the spindle, inaccuracy in 
angles other than right angles, it can be set to| which must be guarded against. A similar piece 
grind the convex and concave faces that are so | of work is shown being ground on a Landis machine 
frequently required on washers, and here it shows a | in Fig. 462, page 520. 
still greater advantage over the lathe, in which| Internal tapers are ground by the same settings 
work of this kind must generally be done in a ten- a external ones—that is, the swivel-table setting 
tative fashion, by ee the slides of the | is made use of for the long tapers, and that of the 
rest, and making use of finishing tools ground to the | wheel-bed for short ones ; and the two in combi- 
curves required, and testing with a templet. Fig. | nation when required for spindle-necks like that in 
459 shows a piece of work being face ground on a | Fig. 463, page 520. In work of this kind the internal 
Landis machine. | portion of the cone is ground before the neck of 

Fig. 460 shows how an internal grinding fixture | the spindle. Then the latter is ground with the 


affords the means by which it is centred and held by | 
interchangeable expanding bushes, forced out in 
the holes by a drawback cone actuated by a knob 
at the rear, and pulling the work against the face- 
plate. There is no risk of distortion, and no loss 
of time in changing work. 

As the swivel headstock can be turned round at 
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small end of the cone facing the footstock, and the 
cone is slid back to the footstock out of the way, 
to be tried from time to time over the neck as the 
grinding proceeds, just as a turner keeps a ring- 
gauge in readiness for trying over the work in 
progress. The advantage in either case is that the 
work has not to be removed from the grinder or 
lathe for the purpose of checking or gauging its 
progress. | 

The length which can be ground with an ordinary | 
internal fixture is limited. In the case of a man- | 
drel like that in Fig. 463, only the ends would be | 
ground for a little way in, and the conical portion | 
is, of course, the important section, the truth of 
which is indispensable. 

In work, such as this, that has no solid ends, an | 
artificial centre is often fitted. In such pieces the 
holes are ground before the outsides are done, and 
the ground holes receive plugs in which the centres | 
are made—indicated at A. The plugs have flats to | 
facilitate their removal with a spanner. Sometimes | 
the centre fits the hole itself, the centre being then | 
a truncated cone—end B, as illustrated in a previous | 
article. This form of centre is sometimes made | 
revolving, to avoid friction, on the same principles 
as the revolving centres for tubes; one form of 
which is fitted with a ball-thrust, and made by 
Taylor, of Birmingham. But generally a plug like 
A is fitted, and this is made directly to the taper of | 
the holes, as in the conical fitting of a mandrel nose, 
or, in a parallel hole, an expanding intermediary 
bushing is fitted to receive the tapered plug, or the 
latter is dispensed with, the expanding bushing 
taking the grinder centre in its solid end. Besides 
these there are.a good many special forms of chucks 
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tionately larger. Their grade should be coarser. The | cutting edges—one to have a wheel small enough to 
surface speed is less than that for external grinding, | clear the tooth next to that being ground ; the 
and the work must therefore be rotated more slowly, | other to have a tooth-rest to take the downward 
so that the operation is a longer one than in ex- | pressure of the wheel, and lock the tooth while the 
ternal work. igrinding is proceeding. In such work the tool 






Fig 462. 
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made to suit various classes of work, modifications 
of the general model illustrated in a previous 
article. 

The wheels used for internal grinding should be 
softer than those employed for external work, be- 
cause the surface in contact with the work is propor- 





of grinding the teeth of milling cutters, 





Though we touch but lightly here on the subject being ground can be grasped with one hand to hold 
there is a the tooth down on the rest, while the other hand 


good deal of this class of work done on universals. operates the hand-wheel to feed the cutter across 
wo or three examples of this must suffice in this the face of the emery wheel. It is not necessary 
connection. | to run the table back for the next cut, which cut 


Two matters at least are essential in grinding the ‘can be done on the returr stroke. This is applic- 
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setting the swivel table to the angle required, 
unless the taper exceeds in amount that which the 
| table will take. In that case the wheel-bed is set 
to the angle, as in the ordinary grinding of tapers. 
Fig. 464 shows the grinding of the side of a milling 
{cutter a on a Landis machine, the tooth-rest being 
seen to the left. 

The internal-grinding fixture is especially valu- 
jable for grinding the , He in milling and gear- 
cutters, as well as their sides. 

The range of utility of a universal can be increased 
for tool-grinding to a great extent by the addition 
of special fixtures. Fig. 465 shows a special 
attachment to the Landis grinder to permit of 
grinding circular gear-cutters, which, being backed 
off or formed, have to be ground only on the faces 
of the teeth. A tooth-stop, seen to the left, which 
is adjustable, serves as an index to insure the teeth 
being ground all alike. In this machine, it will 
be remembered, the hand-wheel shaft by which the 
emery wheel is fed up to the work is carried in a 
sarge arm. In doing work of this and similar 

inds this arm can be loosened, and used as a lever 
to press the wheel against the work (see Fig. 466). 
An application of the emery wheel to gauge-grind- 
ing is shown in Fig. 466 on a Landis machine. 
| Both sides of the wheel are used for cutting alter- 
| nately the two faces of the gauge. 
\ The measurement of ground work in progress is 
done by the ring and plug-gauges, chiefly in the 
able alike to straight and spiral teeth, since the spiral is revolved backwards, the spring tooth-rest allow- | commercial department. For the finer precision 
tooth will slide over the tooth-rest, so that the ing the teeth to pass it, and the next tooth brought | grinding, the caliper or snap limit-gauges are pre- 
portion being ground will always be at the axis of | down upon the rest. ferable, being better adapted to fine measurements 
the work. After each tooth is ground, the cutter; Cutters with holes are held on a mandrel while! than the ring and plug types. Alternatively with 

















| being ground. Tapered cutters are ground by 
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these the micrometer calipers are employed for 
external measurements. The suap-gauges of the 
limit type fix the size for a given kind of fit for 
the workman, so that he is not concerned with 
tight or easy fits, in all their shades of difference, 
but simply works to his gauge. In work that is 
not mutually fitting, or where standard sizes are re- 
quired, the exact size snap-gauges or the micrometer 
calipers are used. The advantages of the latter are 
that they measure easily to thousands, or ten 
thousands, or to hundredths of a millimetre, in any 
dimensions that are not embodied in gauges. 

To maintain wheels in good cutting condition 
frequent truing up is necessary. If a wheel happens 
to glaze, this operation may have to be performed 
while the work remains in place. Sundry truing 
attachments are shown in Figs. 467 to 471, on page 
521. Fig. 467 illustrates a tool-post made to fit to 
one of the recent Brown and Sharpe grinders for 
this purpose. The machine is of the type in which 
the heads lean over towards the wheel, and the tool- 
post is made to fix to the footstock. The diamond 
tool is fitted into a round shank, to permit of 
turning it about, as a man turns a bar when truing 
a common grindstone. Water is allowed to flow 
over the diamond. Light shallow cuts must be 
taken, and the diamond not allowed to remain hot 
too long. Figs. 468 and 469 illustrate two other 
Brown and Sharpe devices for the same work, the 
tool in the first figure being attached to the bed, 
the second to the footstock. 

Figs. 470 and 471 show a recent Landis device. 
The stand A is bolted to the table in any position. 
It carriesa cross-bar B and a vertical stem C, at the 
end of which the carbon-holder is carried, and in 
which it can be turned. The one device can be 
used for truing wheels when the work in situ is 
large or small, the differences in position of the 
cross-bar and vertical stem being shown in the two 
figures. During truing the wheel is temporarily 
moved back from the work. 

A few illustrations of the pump and pipe arrange- 
ments will conclude this article. Outlines of driv- 
ing pulleys and belts, the locations of “ae 5 and 
tanks, and the course of the pipes have been given 
in several previous articles. There is no hard-and- 
fast method adopted in these, convenience only 
being studied, so long as the required object is 
secured. Fig. 472 shows a pump and tank which 
may be taken as typical of most pumps. The sec- 
tion istaken through both pumpand tank. Thepump 
casing A is immersed in the water in the tank B; 
C is the driving pulley ; D is the guide-pulley (of 
which there are two) from the counter; E is the 
delivery pipe. The pump shaft has its two bearings 
at the top only. The casing, with the shaft bear- 
ings, can be shifted about the tank, and clamped 
in any position most convenient for the location of 
the pulley on the counter, the clamps a, a and bolts 
being provided for the purpose. F is a precipita- 
tion pan, which fits loosely in the tank, and is pro- 
vided with openings at b, b, and guards c, c, the 
object of which is to prevent any dirt that 
floats on top of the water from falling through to 
choke the pump. Heavy particles settle at the 
bottom. The pan can be lifted out for cleaning, 
as no fastening is employed. The tank can be 
nearly cleared out by the pump, leaving the residue 
to be emptied through the opening d. The pump 
and its immediate connections can be lifted bodily 
out of the tank by loosening the clamps a, «. 

Fig. 473 shows the Brown and Sharpe form of 
water-spout, and Fig. 474 its location with regard to 
the wheel and the work. The point almost touches 
the work, and is about } in. away from the wheel. 
The dotted position is that required when grinding 
work with a key-seat, otherwise the water would 
fly over the front of the table when the air from the 
wheel strikes the key-seat. 

In taking leave of this subject, we feel that the 
treatment of grinding machines and processes is 
one to which it is difficult to do full justice. It 
is, perhaps, the most remarkable growth in the 
history of machine-tools, with the notable excep- 
tions of the slide-rest lathe, the milling machines, 
and the automatics. Whether regarded from 
the point of view simply of its rapid and vast 
growth, or of the beautiful mechanisms of pre- 
cision embodied, it is simply marvellous to old- 
time hands, who only knew the rough dry grind- 
ing, in which precision was not expected or 
sought. The grinding machines have developed 
in the face of much prejudice against the emery 
wheel itself, against the use of water, and against 
the machine as a means of surfacing. These 
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prejudices are hardly yet wholly dead. But 
precision grinding machinery is found now in an 
increasing number of shops; it is manufactured 
by numerous firms here and abroad, and is applied 
to an ever-widening sphere of operations. It is 
modifying several departments of engineers’ work, 
notably in hardened parts ; while the tool-grinders, 
yet to be described, have a special field all their 
own, the extension of which has reacted power- 
fully on the grawth and the utilities of the milling 
machine. 








THE BRITISH ASSOCIATION. 
(Continued from page 492.) 
ExHIsITION OF METEOROLOGICAL AND MAGNETIC 
INSTRUMENTS. 

Tue exhibition of meteorological and magnetic 
instruments, which, as we stated in an earlier 
article, had been provided in connection with the 
meetings of the Meteorological Conference and of 
the British Association, was very well stocked and 
admirably arranged. So far as possible an histori- 
cal grouping had been adopted. Thus the Hydro- 
graphic Department of the Admiralty showed in- 
struments for observing magnetic inclination and 
intensity from Nairn and Blunt (1772) and Dollond 
(1786) up to Creak (1900) ; the Astronomer Royal, 
of Greenwich, had sent Whewell’s anemometer, of 
1843, Campbell’s first sunshine recorder (wooden 
bowl pattern), of 1853, and later patterns ; and the 
nunierous maps and weather charts, of their own 
and of foreign institutions, shown by the Meteoro- 
logical Council, the apparatus and diagrams of the 
National Physical Laboratory, and the exhibits 
of the Royal Meteorological Society and of the 
Scottish Meteorological Society (Dr. Buchan’s rain- 
fall and sun-spot cycles, 1855 to 1898), were all 
arranged on a very instructive plan. The Meteoro- 
logical Council issued a special daily weather report 
during the time of the meeting. The room was 
crowded with interesting exhibits, and deserved far 
more attention than it received. There were views 
and examples of odd lightning effects, beautiful cloud 
photographs, models of hail-stones, rubber balloons, 
pictures of the frozen Thames of 1814, and 
portraits to attract the casual looker-in. The small 
catalogue, which was sold at a nominal charge, 
could in most cases not do more than enumerate 
the exhibits ; but it was compiled with considerable 
care, and contained a great deal of useful informa- 
tion. Demonstrations and explanations were given 
at certain hours. We must content ourselves with 
picking out some interesting features. 

Professor A. Rambaut, of the Radcliffe Observa- 
tory, Oxford, had sent barograms and thermograms 
of the Krakatoa and Martinique and St. Vincent 
eruptions. Sir Norman Lockyer exhibited the 
diagrams illustrating the solar changes and terres- 
trial changes connected therewith, as studied at 
the Solar Physics Laboratory. Mr. John Aitken, 
F.R.S., showed various forms of his dust-counter 
and a mechanical model illustrating the great in- 
crease in velocity of bodies when drawn in towards 
their centre of revolution ; it consists of two steel 
balls so suspended by cords and elastic threads that 
they can be pulled towards one another while in 
rotation. In his koniscope the number of dust 
particles is estimated from the change in colour re- 
sulting ina long tube, containing the air sample, on 
expanding thatair. Mr. J. Baxendell exhibited his 


Snowdon pattern 5-in. standard rain-gauge, provided 


with a hot-water chamber underneath the funnel, 
and his own and Mr. Dines’s anemographs and other 
instruments, as used in the Southport Meteorological 
Station, whose equipment made many meteorologists 
envious. Mr. Dines had also some exhibits; and 
other instruments designed by Mr. Dines, e.g., his 
mercurial barograph, and the pressure vane-heads, 
&c., were—together with instruments of their own 
—shown by Mr. J. J. Hicksand Mr. R. W. Munro. 
In the Dines pressure-plate vane-head, small holes 
on the face communicate with an air space inside, 
so that the air pressure inside is very approximately 
the mean of the pressures on the elements of the 
face of the plate. There is a similar arrangement 
for the back of the plate. The difference of the 
pressures in the two air spaces multiplied by the 
area of the plate gives the whole force produced 
by the wind normal to the face, and this difference 
is recorded on the chart of a pressure-tube anemo- 
meter. Mr. Baxendell’s experiments have estab- 
lished that, if connecting-tubes of suitable size are 
used, the errors due to the momentum of the moving 
parts are trifling with this type of pressure-plate. 





In the pressure-tube vane-head the pressure and 
suction-tubes, which have an internal diameter of 
4 in., are led from the base of the apparatus to the 
inlets of the water vessel of the Dines recording 
anemometer. Mr. Dines also had a simple model 
exemplifying the formation of a tornado cloud. 
Within a glass case a pan of water is heated from 
below ; above, in the top of the case, is a fan. 
When steam begins to rise, the fan is turned by 
hand, producing a suction upward. Two windows 
in the case, situated opposite one another, are 
opened a little, so that a feeding air current may 
enter. When the fan is worked, the steam collects 
to a pillar, which rotates rapidly about its vertical 
axis. When the fan is turned the other way, the 
air is blown down upon the water surface, of course, 
and the steam disperses. 

Mr. F. F. Blackman, M.A., showed a simple 
apparatus demonstrating the part played by 
vegetation in the evaporation of water from the 
soil into the atmosphere. The Cambridge Scientific 
Instrument Company exhibited the Callendar in- 
struments, to which we referred last week, a 
detailed description of which we reserve ; further, 
Blakeley’s portable barometer and other instru- 
ments. Dr. W. J. 8S. Lockyer’s lightning studies 
and Dr. H. R. Mill’s rainfall maps have also been 
mentioned already in our report on the proceedings 
of Section A; one of his maps marks the abnormal 
distribution of rainfall in last June and July. Mr. 
A. Lawrence Rotch had, in addition to diagrams 
and photographs explaining the exploration of the 
upper atmosphere at the Blue Hill Observatory, 
of which he is director, brought an instrument for 
determining the true direction and velocity of the 
wind on board ship. 

Professor J. M. Pernter and Dr. Pircher, of the 
Vienna Meteorological Observatory, had several very 
interesting exhibits. The Benndorf self-registering 
electrometer, which was working, is now used in 
five Austrian stations. It registers the potential 
of the atmosphere. The collector consists of a 
copper disc, a few inches in diameter, covered with 
radium bromide. A well-insulated wire leads down 
to the quadrant electrometer chamber, which is 
kept dry by sulphuric acid ; very perfect insulation 
is needed, and obtained with the aid of amber. 
There is a piece of amber insulation in the bifilar 
platinum suspension of the electrometer needle, 
which is made of aluminium ; connection with the 
collector is established from below through the 
sulphuric acid, into which the damper dips. The 
pointer is attached to the suspension wire. At 
the end of the pointer is a little metal plate, on 
the lower face of which a garnet is fixed. A clock- 
work belonging to the apparatus and an electro- 
magnet, moving a frame, depress the pointer, at 
intervals of ten minutes or less, for a moment 
down upon a sheet of carbon paper ; at the same 
moment the paper tape underneath the carbon 
paper is advanced a little, so that a point, indi- 
cating the potential, is printed. The hours are 
also marked by the electro-magnet. The hair 
hygrometer of Schmidt-Pernter and the photo- 
meteorometer were mentioned last week. The 
Pircher self-registering anemometer has been in 
use in Vienna and Tyrol, especially in connection 
with observations of the Foehn wind. Anemometers 
want a great deal of paper, and their rolls are 
bulky as a rule. In the Pircher instruments three 
paper rolls are placed vertically; the paper is 
unwound from the first roll on to the second, on 
which the record is drawn by a Richard style, and 
then wound on the third drum; the pen is joined 
to a centrifugal pendulum. Dr. Pircher, we should 
add, has been associated with Professor Pernter in 
the investigation of psychrometers and hygrometers. 

Mr. F. L. Halliwell exhibited standard rain gauges 
of his design, and Dr. W. N. Shaw had many ex- 
hibits of his own in addition to those of the 
Meteorological Council. We mention the anemo!- 
dograph of the Cambridge Scientific Instrument 
Company, and Besson’s ‘‘herse nephoscopique,’ 
a large revolvable brass rod, provided at its end 
with a horizontal cross-piece, fitted with vertical 
spikes, with the aid of which the direction and 
angular velocity of clouds can be ascertained ; 
further, the thermopsychrophorus. This apparatus 
demonstrates: that the communication of heat may 
have a cooling effect owing to thermal expansion 
taking place under diminished pressure; this 
occurs, ¢.g., as he pointed out last year at Belfast,* 
when warm air ascends. Saturated air is contained 


—— 


* See ENGINEERING, vol. Ixxiv., page 532, 
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in a wide-necked vessel, which dips into mercury, 
and is supported on one arm of a balanced lever. 
When the air is heated by passing an electric 
current through a filament in the vessel, the air 
expands under diminishing pressure, and is sufti- 
ciently cooled thereby to produce a condensation 
cloud. 

Professor Trouton’s gravimetric (flannel) hygro- 
meter and electrical dew point hygrometer are 
known to our readers from the Royal Society 
soirées, as is also Mr. OC. T. R. Wilson’s experi- 
ment on ionisation, showing the spontaneous pro- 
duction of ions in moist air and their removal by 
an electric field. When the air in the chamber 
is suddenly expanded, by moving a piston, the ions 
form nuclei for the condensation of moisture, and 
a fine rain of mist-is distinctly seen to fall. When, 
however, the field is electrified, the ions are re- 
moved, and as there are no condensation nuclei 
present now, no rain is observed. Commander 
Wilson-Barker, President of the Royal Meteoro- 
logical Society, had fine photographic cloud studies 
on view. The balloon experiments of Dr. W. Man- 
sergh Varley and Mr. P. Y. Alexander were de- 
scribed last week. Messrs. A. Lander and Smith, of 
Canterbury, showed some interesting novelties in 
simple apparatus. Their recording glycerine baro- 
meter is fitted with an Erdmann float, carrying a 
glass pen. In the Lander anemometer the wind 
blows into a tube, to the lower end of which a 
flexible tube is connected by a mercury joint ; the 
flexible tube ends in a delicately poised rubber 
bellows, the lever of which, when raised by the wind 
pressure, lifts a conical float suspended in glycerine ; 
the recording pen is fixed to the lever. The wind tube 
turns with the vane, and another style marks the 
wind direction on the tube. The new thermograph 
consists of a long beam, being a compound bar of 
vuleanite and nickel steel, whose expansion coefti- 
cients have the exceptionally high ratio 1 : 105. 
The Dawson-Lander sunshine recorder finally 
draws continuous records for four weeks or more 
on one sheet of paper. The apparatus is cylindrical 
and hinged. The cylinder is of aluminium, 4 in. 
in diameter, and contains a clockwork ; the shell 
revolves ; the sensitised paper on the drum inside 
is stationary, but is moved down } in. only, so 
that a series of parallel curves is drawn ; the light 
enters through a slit.on the shell. Messrs. Newton 
exhibited an altimeter, registering the height to 
which kites have risen. 


Tue CHEMICAL SECTION. 


The general arrangements of this Section (B) 
have already been mentioned in our introductory 
remarks on the Mathematical and Physical Sec- 
tion (A). By meeting at ten o’clock, and going on 
until the day’s programme was completed without 
adjourning for luncheon, the Chemical Section dis- 
posed of a list of thirty-eight papers, comprising 
many important communications, in four days. 
Business fared better on this plan than with a lunch 
interval, after which members are not too punctual 
in putting in re-appearance. Section A this year 
generally adjourned some time after one o’clock, 
but the afternoon attendances can hardly be said 
to recommend this arrangement. Professor W. 
W. Hartley, D.Sc., F.R.S.S., of Dublin, was this 
year’s President of Section B. The Secretaries 
were :—Professor W. J. Pope, F.R.S., of the new 
Municipal School of Technology at Manchester, 
Recorder ; Dr. M. 0. Forster, of the Royal College 
of Science, South Kensington; Professor G. G. 
Henderson, D.Sc., of Glasgow ; and Mr. J. Ohm, 
MA. A very useful recommendation, made by 
Dr. Forster on behalf of a sectional committee, 
received the sanction of the General Committee. 
It was to the effect that special reports should be 
rendered more available than at present. Reports 
embodying the results of long-continued research 
appear in the British Association publications with- 
out being much heeded ; one does not often notice 
4 quotation from the British Association reports. 


ABSORPTION AND Emisston SPECTRA. 

This was the subject of Professor Hartley’s 
address to the Chemical Section. Having pointed 
out that Ritter, as early as 1812, noticed that 
chemical action on moist chloride of silver was 
slighter in the red than in the violet and extended 
beyond the violet, Professor Hartley passed to a 
review of the progress made in the last twenty- 
five years in that branch of physics which deals 
with the emission and absorption of rays and the 
study of the composition and constitution of matter 





by means of radiant energy. It is particularly the 
chemical side of the latter problems to which Pro- 
fessor Hartley has himself devoted many years of 
fruitful research, and many portions of his instruc- 
tive address could not profitably be abstracted 
without reproducing the details of constitutional 
formule. 

Not a few of the facts which he brought before 
his audience have almost been forgotten in the 
excitement over the new rays. Thus Abney suc- 
ceeded in 1880 in preparing a collodion emulsion of 
silver bromide so sensitive as to form a representa- 
tion of a kettle of boiling water standing in a per- 
fectly dark room. Studying, in conjunction with 
Festing, the influence of atomic grouping in the 
molecules of organic substances by measuring the 
absorption bands in the infra-red, he found narrow 
bands and lines, first ascribed to carbon, to be 
connected with hydrogen; and, in 1881, bands 
were observed in the solar spectrum agreeing 
with the benzene bands. Julius, in 1883, showed 
that the molecules of compounds absorbed the rays 
which were emitted at the time of their formation. 
Thus the emission spectrum of hydrogen burning 
in air corresponded with the absorption bands of 
water vapour, and the emission spectrum of carbon 
dioxide was found in the spectrum of burning 
carbon monoxide, cyanogen, carbon bisulphide, &c. 
We believe, however, that this simple relation is 
not considered to hold generally. Langley had 
found that at wave-length 27,000—Professor Hart- 
ley uses Angstrém units—the solar spectrum seemed 
to terminate abruptly, owing, probably, to absorp- 
tion by the water vapour in the atmosphere ; at a 
moderate elevation above the ground, Julius could 
discern rays much further in the infra-red, but 
at wave-length 149,000 the carbon dioxide of the 
atmosphere seemed finally to interfere. 

As regards the visible colour region, J. L. Schénn, 
in 1879, examined the spectra of so-called colourless 
compounds, alcohols, &c., in Jayers of up to 3.7 
metres in thickness, and found them to have 
absorption bands in the yellow and orange. This 
was confirmed by Russell and Lapraik, Kriiss, and 
others, and it was established that each CH, intro- 
duced into a molecule of benzene or ammonia 
shifted the absorption bands towards the red. 
Stokes, in 1862, observed that many colourless 
solutions gave bands in the ultra-violet, visible only 
on fluorescent screens. W. A. Miller worked 
simultaneously on organic compounds and could not 
detect any special connection between the chemical 
complexity and the diactinic power; Soret had 
invented a fluorescent eye-piece (colourless fluor- 
spar and quartz) for such photographic studies. 
But Professor Hartley noticed that Miller’s lines 
were badly focussed, and he took up this work, 
assisted by suggestions from Cornu as to the ways 
of overcoming all double refraction in quartz 
prisms. 

This work brought out the extraordinary sensi- 
tiveness of the ultra-violet spectrum to impurities. 
Thus it was demonstrated that ammonia contains 


about we 000 of pyridine ; alcohols were found to 


be impure, and subsequent investigation by Soret 
and Rilliet proved that repeated rectification and 
desiccation would introduce impurities. It was also 
seen that each additional CH, shortened the spec- 
trum, and that this was a carbon—-not a hydrogen 
—effect, and it resulted that three variations might 
be distinguished in the absorption spectra of organic 
substances. The first class contained open-chain 
compounds, which never caused selective absorp- 
tion ; the introduction of OH, COOH, NH,, and 
of side-chains, did not affect the general character 
of the spectrum, but the general absorptive power 
was increased by introducing oxygenated radicles. 
In the second class we found compounds in which 
the carbon atoms formed a closed chain ; this chain 
structure, rather than the number of carbon atoms, 
gave greater absorptive power. In the third class 
we had closed-chain compounds with some double- 
linked carbon atoms—not only singly linked, such 
as in Kekule’s benzene ring, which here found its 
first physical support ; selective absorption was met 
with only in this class. 

Johnstone Stoney, Professor Hartley proceeded, 
was the first to show that the cause of the inter- 
rupted spectra of gases was to be referred to the 
motions within the individual molecules, and not 
to the encounter of molecules with each other ; as 
this applied to both emission and absorption 
spectra, he advised the use of oscillation frequencies 
instead of wave-lengths for measurements. The 


general absorption of the hydrocarbons of the 
aromatic series (compounds with a benzene ring) 
seemed to be due to the motion of the molecules— 
their selective absorption to the vibrations within 
the molecules. When the molecule of a substance 
was capable of vibrating synchronously with a 
radiation, then such a ray received would be 
absorbed by the substance ; the absorption would 
be complete if the direction of the vibrations of 
ray and molecule were the same, but the phases 
opposite, and if the number of molecules in the 
path of the rays were sufficient to damp all the 
vibrations. Since now the selective absorption 
increased with the number of carbon atoms in the 
molecule, that selective absorption would be due 
to the vibrations of the molecules. The intra- 
molecular vibrations were dependent upon the 
molecular vibrations and a consequence of the 
fundamental molecular vibrations, like the har- 
monics of a stretched cord or bell. 

The curves of molecular vibration, giving oscil- 
lation frequencies as abscissee and the proportional 
thickness (in millimetres) of the weakest of a series 
of solutions used for absorption determinations as 
ordinates, now had proved valuable physical con- 
stants for the distinction of various types of 
isomerism.* We had position-isomerism ia the 
benzene ring, isomerides of the ortho, meta, or 
para type marking the relative positions to one 
another of the various substitutes of hydrogen ; 
their absorption bands differed in intensity, posi- 
tion, and width ; but we did not know of any dis- 
tinguishing characteristics. In stereo-isomerism 
the isomerism was due not to differences in struc- 
ture, but to the distribution of the atoms in space ; 
here the spectra were identical. The term ‘‘tauto- 
merism ” indicates peculiar cases of isomerism. In 
some compounds, Professor Hartley stated, the 
hydrogen was supposed to be unstable, of a roving 
disposition, inclined sometimes to attach itself to 
oxygen, sometimes to carbon, and thus giving two 
series of derivatives in unexpected variety. Other 
chemists argued that the two isomeric derivatives of 
the parent substance were, inthesolution, present in 
equal proportions in a state of equilibrium, and upon 
crystallisation the one or the other assumed solid 
form. Spectroscopic research had often helped 
us to decide between a compound and a pseudo- 
compound where chemical investigations had failed 
or misled us. It did not point to the wandering 
hydrogen atom as characteristic of tautomerism, 
however, nor did it support the assumption that 
the two isomeric forms were originally in equili- 
brium. Professor Hartley referred at some length 
to these problems, and also to the absorption 
spectra of alkaloids. In 1882 these spectra had 
enabled the presence of aconitine to be proved 
in connection with a poisoning trial. We know 
very little about the constitution of some alkaloids. 

Coming then to emission spectra and first to 
spark spectra, Professor Hartley pointed out that 
a rythmic grouping was found in the spectra of the 
alkali metals, that the spectra of well-defined 
groups of metals had common characteristics, and 
that a connection was traced between the atomic 
mass and the numerical differences observed in the 
intervals between the lines of different groups. 
when measured by oscillation frequencies. Thus 
in the group magnesium, zinc, cadmium, we had 
certain isolated lines, certain pairs, triplets, &c. ; 
and with an increase in the atomic mass, the dis- 
tance between the lines, both in the pairs and in 
the triplets, increased. There was, therefore, 
periodicity in the spectrum as in the atomic weights, 
and as the metals studied were all monatomic in 
their molecular condition, the conclusion was in- 
evitable that the atoms were of complex constitu- 
tion. It would follow that the atoms of elements 
of well-defined groups were composed of the same 
kind of matter in different states of condensation 
analogous to the members of homologous series of 
organic compounds. These views had forced them- 
selves upon Professor Hartley twenty years ago. 
According to Batchinsky (1903) the atoms were in 
a state of vibration, and their mass proportional to 
the squares of the period of vibration. 

On the other hand, Professor Hartley does not 
admit that the apparent coincidence of some line of 
one element with those of another was evidence of a 
dissociation of one element into simpler forms. 
Errors of observations, and impurity of materials— 


* Tsomeric compounds contain their elements in equal 
percentages, but differ more or less in physical and 
chemical character owing to different groupings of the 
atoms in the molecules. 
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K6thner’s pure telluriums did not give many lines 
generally attributed to it—explained most of these 
cases, and the recent wave-length measurements by 
Professor Hartleyand Dr. Adeney of about 3000 lines 
in the spectra of sixteen elements contained very 
few instances of coincidences. Johnstone Stoney, 
Rydberg, Deslandres, Ames, and Kayser and 
Runge above all, had given us formule, lately 
simplified by Ramage, for co-ordinating the spectra 


of several elements with the squares of their |, 
atomic masses, and, further, their masses with other | 


physical properties. The speaker also alluded to 
the Zeeman effect; Preston had observed that 
quadruple groups changed into sextuple groups, 
the second and fourth lines becoming double, and 
that lines of spectra of different constitutions be- 
haved differently. This had been confirmed by 
Runge and Paschen, and Marshall Watts had calcu- 
lated the atomic weight of one element from the 
known weight of another element of the same 
group and the respective oscillation frequencies. 

Professor Hartley then passed briefly to flame 
spectra. They were always shorter than arc and 
condensed spark spectra. The water vapour lines 
in the ultra-violet, which had been discovered by 
Huggins and by Liveing and Dewar in the oxy- 
hydrogen blow-pipe papa g had been found in 
all flame spectra. e and Ramage had studied 
the Bessemer blow spectrum at various iron and 
steel works. Gallium was observed to be present 
in Cleveland ore, as in the sun and some meteorites, 
and the thermo-chemistry of the steel process had 
been investigated. Most metals had proved highly 
volatile in the Bessemer flame, and Krafft had 
recently distilled silver and gold in vacuo. Charac- 
teristic bands of fine lines, degrading towards the 
violet, were observed in many flame spectra. 

Armand de Gramont had described a method of 
obtaining spark spectra of metals and of metalloids, 
and of substances like chlorine, iodine, sulphur, 
ie "sg carbon, and tellurium when in com- 
yinations as sulphates, carbonates, &c.; this might 
be utilised for the quantitative determination of 
carbon, sulphur, and phosphorus in iron and steel 
during the process of manufacture. 

Touching, in conclusion, upon radioactive ele- 
ments, Professor Hartley remarked that spectro- 
scopic deductions had led Runge and Precht to 
assign the atomic weight 257.8 to radium, while 
Madame Curie found 225. We forgot to draw atten- 
tion to this discrepancy in our comments upon the 
discussion on radioactivity ; none of the speakers 
alluded to it. 

Fuller details upon the chemical nature of these 
spectroscopic researches will be found in the fifth 
report on 


ABSORPTION SPECTRA AND CHEMICAL CONSTITUTION 
OF ORGANIC SUBSTANCES, 


presented by Professor Hartley on behalf of a 
committee, which comprises, besides himself, Pro- 
fessors F, R. Japp, J. J. Dobbie, and A. Lander. 
The report on the 


Wave-LenctH TABLES OF THE SPECTRA OF 
ELEMENTS AND COMPOUNDS, 

presented by Dr. Marshall Watts, of Birmingham, 
tabulates the measurements of the spectra of 
molybdenum, by Hasselberg, published by the 
Swedish Academy ; of calcium, lithium, thallium, 
and antimony, by Eder and Valenta, and Exner 
and Haschek, of Vienna; of scandium, beryllium, 
iridium, and arsenic, by Exner and Haschek ; and 
of potassium, rubidium, and caesium, by Ramage, 
of Cambridge. 

We may mention here also a paper sent by Count 
Armand de Gramont, on the 


Setr-Inpuction SPECTRUM OF SILICIUM 


and its astronomical comparisons. Gramont has 
for some time been studying the weakening which 
takes place in are spectra when high self-induction 
is inserted in the circuit. Most spectra—e.g., those 
of arsenic and carbon—fade, and show fewer lines 
as the self-induction increases ; the silicium spec- 
trum can be resolved into two portions. 
Some DERIVATIVES OF FLUORENE. 

This paper, by Miss I. Smedley, of London, may 
appear out of place in this column ; but it deals 
with Dr. H. E. Armstrong's contention that all 
visibly coloured substances contain three separate 
light-absorbing centres, which co-operate in produc- 
ing the colour effect, and attempts to determine the 
nature of the radicles which can act as such centres. 








Miss Smedley has selected fluorene derivatives with 
the object of ascertaining the change in colour pro- 
duced by introducing different radicles. Fluore- 
none is an orange-yellow ketone, whose carbonyl 
group CO she has replaced by CCl, and CS; the 
CCl, derivative is colourless, as a similar compound 
described by Zincke, and cannot act as a colour 
centre therefore. The thio (CS) compound is in- 
tensely red ; other thio-ketones are blue and vivlet 
in solution, but thio-urea is colourless, so that here 
the necessity of the co-operation of a thio-carbonyl 
group with other centres appears to be established. 

Dr. J. T. Hewitt communicated a paper on 
‘‘ Fluorescence as Related to the Constitution of 
Organic Substances.” 


Tue CoLour oF IopIDEs. 


Mr. W. Ackroyd, F.I.C., of Halifax, the author 
of this paper, has a different theory of colour. In 
related compounds of the formula A, B, the colour 
deepened from white to black as B or B, — , indi- 
cating the number of atoms present—increase in 
weight or mass. With one colour vision, this was a 
gradual darkening, such as exhibited by X-rays in 
photographic effects when passed through equal 
thicknesses of substances of those formule. Mr. 
Ackroyd has tested 616 inorganic coloured com- 
pounds and finds that there are only 2.27 per cent. 
of exceptions to his rule. The heavier weighted 
iodine compounds were darker coloured than the 
lighter weighted; arsenic tri-iodide is orange- 
coloured, the similar antimony and bismuth com- 
pounds are red; the iodides of magnesium and zinc, 
on the other hand, are white ; Hg, I, is olive green, 
Hg I, isred. The same law was found to hold for 
the members of the halogen group, which, arranged 
as to their atomic weights, are fluorine, chlorine, 
bromine, iodine. The compounds of these elements 
with one and the same metal—e.q., arsenic—-were 
siid to deepen in colour in the same order. The 
author hence concludes that Armstrong’s ‘‘ quino- 
noid structure ”—-just referred to—does not hold 
for iodides, nor for inorganic compounds in general. 
Miss Smedley had, last year at Belfast,* found some 
confirmation of that hypothesis in the colours of 
iodine solutions. 


Sotip Hyprocen, NITROGEN, AND OXYGEN. 


Professor J. Dewar, F.R.S., had chosen this 
chief title-——‘* Investigations at Low Temperatures ” 
—-for his communication on the densities of solid 
hydrogen, nitrogen, and oxygen, on methods of 

roducing them, and on the latent heat, specific 

eat, and expansion coefficient of liquid hydrogen. 
There is a peculiar fascination about low-tempera- 
ture research. That all chemical action should 
cease at the lowest temperatures, appears natural. 
Yet Moissan and Dewar have observed that while 
fluorine, which liquefies at --187deg., does not in 
that condition attack many elements nor glass, it 
yet explodes when a bottle of fluorine is opened in 
liquid hydrogen at —252.5 deg. Cent. It is also 
remarkable, we may add, on the question of colour, 
that fluorine, which solidifies to a yellow mass, 
turns white at the extreme temperatures, just as 
chlorine, bromine, and sulphur do. But the diffi- 
culties increase enormously as we approach the 
absolute zero. In his former researches, Professor 
Dewar said, he had been misled by temperature 
measurements with the aid of thermopiles and 
electric resistances ; he now relied only on thermo- 
meters filled with hydrogen or helium under reduced 
pressure. The boiling point of oxygen was at 
— 182.5 deg. Cent., or 90.5 deg. absolute ; that 
of hydrogen at -- 252.5 deg. Cent., or between 
20 deg. and 21 deg. absolute. The melting point 
of hydrogen was 16 deg. absolute, which was half 
the critical temperature, as in several other cases. 
Speaking of methods for obtaining low temperatures, 
Professor Dewar mentioned that the relative pres- 
sure of solid hydrogen and nitrogen must be high, 
and they could still be cooled, hence. The old 
bubbling process, forcing a stream of a gas through 
a liquid, was often efficient. By bubbling with 
pre-cooled air, the temperature of ether could be 
lowered to - 50 deg. Cent., of ammonia to — 98 deg. 
Cent., of ethylene to — 132 deg. Cent. When 
hydrogen was bubbled through liquid nitrogen, the 
uitrogen became viscous and finally solid. Now, 
since helium was as much more volatile than 
hydrogen as hydrogen was than nitrogen, hydrogen 
could be solidified with the aid of helium. 

In order to determine the densities of these 


* See ENGINEERING, vol. Ixxiv., page 599, 





bodies in their various states, various bodies— 
silver, calespar, quartz, ice, many salts—had been 
weighed in the condensed liquids. This gave for 
liquid boiling oxygen a density of 1.137 ; the expan- 
sion coefticient of liquid hydrogen—otherwise de- 
termined—was five times as large as that of oxygen, 
and the expansion coefficients of the immersed 
bodies had also been found in this way. Solid 
carbon dioxide had a very high expansion coefti- 
cient, and ice would appear to be at absolute 
zero still less dense than water at its boiling point 
(when liquid water has its lowest density), assum- 
ing normal pressure in both cases. In the case of 
oxygen and nitrogen, the vapour densities at the tem- 
perature of boiling oxygen had been determined by 
directly weighing the vapour in vessels of 300 cubic 
centimetres capacity. The displacement method 
(weighing another substance in hydrogen) failed 
in the case of hydrogen, which was too light, 
and the determination of the density of solid hy- 
drogen was also difficult, because one was not cer- 
tain that the whole space was packed with solid 
hydrogen. For this determination, Professor Dewar 
had placed a large bulb, 20 litres in capacity, inside 
a vessel containing liquid hydrogen, and exhausted 
the latter while sucking hydrogen into the bulb. 
The values found were density of solid O 1.425, 
N 1.026, H 0.0763, atomic volume O 11.2, N 13.6, 
H 13. The densities for H and N were probably 
too low, and their atomic volumes, therefore, too 
large. 

Professor Dewar also dealt with the following 
problems :—Supposing solid H and solid O could 
combine to solid H,O ; what would be the density 
of the ice thus formed? It resulted from the above- 
mentioned experiments on actual densities at very 
low temperatures, and from calculations, that this 
hypothetically formed ice would be much denser 
than the real ice is near absolute zero ; there would, 
indeed, be a contraction of 48 per cent. Similar 
considerations for the combination between the 
coldest sodium or lithium and solid oxygen gave 
contractions of 50 per cent. In all these cases 
there would still be plenty of space available, there- 
fore, for the atoms to contract in the bodies as we 
know them. In the case of solid CO, it resulted 
that, if carbon combined as diamond with solid 
oxygen, the hypothetical compound would, near 
absolute zero, have the density which experiments 
lead us to assume for it, and there would be no con- 
traction in this instance. If carbon entered into 
combination as graphite, however, there would be 
a contraction of 10.per cent. The opposite applied 
to the hypothetical combination of C and O to CO 
near absolute zero ; there would be an expansion. 
But we know also that the gaseous compound CO 
was formed without . the. usual condensation in 
volume. For in the ordinary formation of CQ,, 
two volumes of oxygen and one of C are supposed 
to contract to two volumes of CO,, whilst in the 
formation of CO one volume of C and one of O 
give two volumes of CO. 

Professor Dewar finally referred to the bearing 
of the splendid work of Professor Sydney Young, 
of Bristol, concerning the densities, boiling points, 
and critical temperatures of mixtures, on these re- 
searches. The discourse was discussed by Pro- 
fessor Young, H. B. Dixon, and others. ; 

Professor Dewar also communicated a paper by 
Dr. Macfayden,: of the Jenner Institute, London, 
on 


THe Application oF Low TEMPERATURES TO 
THE Stupy or BroLoGicaL PRosBLeMs. 


Dr. Macfayden pointed out that the cellular 
structure formed the basis of modern biological 
research, and that living matter was essentially 
protoplasma with a nucleus. We had uni-cellular 
organisms, both of the vegetable and animal types. 
The soluble products of the liquid cell could be 
chemically examined, but the agencies and pro- 
cesses within the cell, the real intra-cellular life 
processes, were beyond our range of observation. 
Only recently Buchner had obtained cell plasma, 
and those researches had a much wider importance 
than merely a cell-free alcoholic fermentation of 
sugar. Buchner used mechanical trituration and 
filtration through. kieselguhr. With the help of 
Professor Dewar, Dr. Macfayden had destroyed 
cells, sometimes without mechanical agency, simply 
in liquid air which did not necessarily kill life, 
however ; for some bacteria had survived for six 
months. The typhoid bacillus was triturated by 
cold in two or three hours, and it was proved that 
it contained within itself a toxin ; such toxins and 
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ferments had been found in other cells, whilst in 
other instances, in the case of diphtheria, e.y., the 
toxin was extra cellular and exuded during life from 
the cell into the surrounding medium. ‘The rabies 
virus had not yet been isolated. The photogenic 
bacteria preserved their normal luminous properties 
after exposure to liquid air; but simultaneous tri- 
turation, at the same time, removed the luminosity, 
because it was a function of the living cell. We 
referred to these researches in our notice of the 
last Royal Society soirée. 


Atomic Latent Heats or Fusion or MErAts. 

Mr. Holland Crompton, of London, dealt with 
this question from the standpoint of the kinetic 
theory. If a fluid was composed of monatomic 
molecules, the kinetic energy imparted to the 
particles on heating, when no external work was 
done, was 2.96 T calories per gramme-molecule. 
If we assumed that the process of solidification of 
such a fluid consisted mainly in bringing the mole- 
cules—i.e., in this case, atoms—to rest, or in largely 
restricting their motion, then kinetic energy ap- 
proximately equivalent to those 2.96 T calories 
should be lost. The molecular or atomic latent 
heat Ar should hence, in such a case, approxi- 
mate 2.96 T, or Ar/T should be 2.96. Experiments 
showed that the values of this quotient for fourteen 
presumably monatomic metals varied between 1.82 
for potassium and 3.05 for tin, the average being 
2.4. Only two exceptional cases had, so far, been 
met with—namely, those of gallium (4.67) and bis- 
muth (4.82). 

Professor J. Campbell Browne, D.Sc., of Liver- 
pool, described an ‘‘ Apparatus for Determining 
the Latent Heat of Evaporation.” 


FREEzING-Potint Curves OF Binary MIxTUREs. 


Dr. J. C. Philip, of the Royal College of Science, 
in this paper discussed questions for mixtures of 
p-cresol and aniline, phenol, and either urea, or 
p-toluidine, or picric acid, a-naphthylamine, &c., 
which Roozeboom, Le Chatelier, Neville and 
Heycock, and others have investigated for alloys ; 
Roozeboom also for hydrates of calcium chloride 
and water; Guthrie for mixtures of inorganic 
salts ; Kuriloff and Roozeboom for organic optical 
isomerides, &c. So far, however, the cases dealt 
with concerned chiefly mixtures of organic com- 
pounds which did not combine, so that the freezing- 
point curves formed two simple branches meeting 
under an acute angle. Dr. Philip has studied 
examples where there is an intermediate branch 
joining the two curves, and this intermediate 
branch may have a summit indicating that at that 
maximum temperature a compound of definite 
composition would be obtained. 


BRITTLENESS IN STEEL. 


Professor T. Turner, M.Se., of Birmingham 
University, read a paper on ‘‘Stead’s Recent 
Experiments on the Causes and Prevention of 
Brittleness in Steel,” which he illustrated by the 
slides which Mr. J. Stead showed at the last meet- 
ing of the Iron and Steel Institute.* He referred 
briefly to eutectics, to the distribution of ferrite 
and pearlite in steel, with about 0.45 per cent. of 
carbon in its natural state, and to the researches of 
Brinell, Heyn, Stansfield, Stead, and Richards on 
the brittleness produced in steel which is heated to 
high temperatures for a short time, or to 900 deg. 
for a long time. The crystalline structure could be 
removed again by heating the steel to a temperature 
slightly below 900 deg. The structure of a good 
steel was therefore dependent upon the rate of 
cooling through the point Ac,. Having given 
details of the work of Stead and Richards, he 
stated that the maximum quantity of sorbite seemed 
to be produced by cooling the heated steel rapidly 
until its temperature was below the critical point, 
and then tempering it either by external heat or-— 
especially in the case of large objects, such as rails 
—by the internal heat of the partly-cooled steel. 
The sorbitic portions proved in the photographs to 
be almost perfectly homogeneous, while the normal 
portions consisted of a heterogeneous mixture of 
ferrite and pearlite. 


Execrric Furnace Reactions unpER HicH 
GasEous PRESSURES. 

In this paper, Messrs. J. E. Petavel and R. S. 
Hutton, of Owens College, Manchester, gave a pre- 
liminary account of some work carried out in 
enclosed electric furnaces under gaseous pressures 


— 


of 200 atmospheres maximum. This work has 
already been mentioned in our account of the pro- 
ceedings of Section A. The furnace consists of a steel 
receptacle, lined with cast iron, to which a cover is 
screwed, which bears the upper carbon electrode ; 
the joints are made in steel, and the furnace is 
tested to 450 atmospheres. A portable pot is 
placed inside. The furnace can take a charge of 
20 lb. of materials and of 2000 litres (450 gallons) 
of gas; currents of 16 kilowatts are used as a rule. 
For the gas reactions under high-tension currents 
a smaller furnace of about one-tenth the capacity 
is applied. When alumina was under pressure 
reduced by carbon, a large amount of calcium 
carbide was always formed, the authors stated, 
and it was advisable to remove the carbon monoxide 
produced by the reaction. With calcium carbide, 
however, the yield was not diminished by the CO 
present even at high pressures, contrary to expec- 
tation. When purely gaseous reactions were aimed 
at, for instance, in the production of nitric acid, 
very high electromotive forces of several thousand 
volts were necessary, even with compression of 
100 atmospheres ; they had applied currents of 
20,000 volts. The author described also the 
preparation and compression of their pure gases. 


Stow Combustion oF METHANE AND ETHANE. 


This paper, by Dr. W. A. Bone, of the Owens 
College, re-opens one of the most controverted 
questions in the whole domain of chemistry. To- 
gether with Messrs. R. V. Wheeler and W. E. 
Stockings, Dr. Bone has been studying the slow 
combustion of the hydrocarbons ethane and 
methane at temperatures below their ignition 
points, and the work throws some light on the 
general problem. Engineers, Dr. Bone said, be- 
lieved in a preferential combustion of hydrogen— 
that is, that with a defective supply of oxygen, the 
hydrogen would be burned in preference to the 
carbon of a hydrocarbon. There was no evidence to 
support that view, however. Kersten had in 1861 
first suggested a preferential combustion of carbon, 
chiefly because the explosion of ethylene with an 
insufficient amount of oxygen yielded carbon mon- 
oxide and free hydrogen. Smithells had supported 
that hypothesis, but preferential combustions were 
not in accord with modern conceptions. These 
conclusions had been based on reactions occur- 
ring at high temperatures, in flames or in explo- 
sive waves; but under those conditions it was 
impossible to distinguish between the primary 
and secondary reactions, as equilibrium was esta- 
blished almost instantaneously. He had sealed 
ethane and oxygen in equal volumes, and two 
volumes of methane to one of oxygen, in glass 
bulbs and heated them for days in constant air- 
baths to temperatures of 350 deg. and 250 deg. 
respectively, at which no secondary reactions (re- 
union of H and O, formation of CO, from CO and O, 
decomposition of CO and H,O to CO, and H,, and 
reduction of CO, or H,O by carbon) should occur, 
and he had found that part of the hydrocarbon was 
burned, part remained intact, and neither hydrogen 
nor carbon were liberated. Connecting the tubes 
with a Sprengel pump in such a way that the gas 
circulation onuiload. day and night, he observed 
that the gas pressures inside decreased at a con- 
stant rate. The conclusion was that in the com- 
bustion of methane formaldehyde- and water were 
first formed, and the former was then rapidly 
oxidised further to CO, CO, and steam ; formic 
acid might be formed and redecomposed. As 
regards ethane, acetaldehyde and formaldehyde were 
the intermediate products. He certainly could not 
— Armstrong’s theory of combustion, according 
to which chemical change and electrolysis were inter- 
changeable; in the case of hydrocarbons Armstrong’s 
hyphothesis required repeated hydroxylations — 
i.¢e., substitution of OH for H, and an electrolytic 
transference of oxygen across conducting water, 
with accessory formation of hydrogen peroxide. 
That hypothesis would also demand the formation 
of alcohols during the primary combustion. But 
Dr. Bone had never found a trace of alcohols, and 
he believed that as long as the temperature allowed 
the existence of aldehydes, aldehydes would be 
formed. The paper was discussed by Professors 
Dixon, Sydney Young, and others ; but we have 
too few data so far to formulate any general theory. 


WATER AND CHEMICAL REACTIONS BETWEEN SALTS. 


In this communication Dr. E. P. Perman, of 
University College, Cardiff, pointed out that while 


nobody seemed to have investigated the ‘influence 
of small quantities of water in bringing about re- 
actions between salts. He had selected for this 
purpose potassium iodide on the one side, and lead 
or mercury salts (mostly chlorides) on the other, 
because the reaction could be watched by the 
colour changes. The salts were carefully dried and 
then mixed. Lead chloride became slightly yellow 
after a week, and the colour deepened in the course of 
months ; about 0.5 milligramme of water seemed to 
be necessary to effect this change in 2 grammes 
of potassium iodide and the equivalent amount of 
lead salt. Lead formate and nitrate behaved like 
the chloride ; lead sulphate, carbonate, and oxide 
—_— much more indifferent in the dry state. 

ercury chloride became at once red when mixed 
with potassium iodide ; but samples most carefully 
dried over phosphoric anhydride did not become 
coloured in the course of months. That mercury 
chloride was so much more active in this respect 
than lead chloride might be due to differences in 
solubility, volatility, degree of ionisation, and reac- 
tion velocity. Of these factors the author, on the 
base of further experiments, regards the reaction 
velocity as most important. 


THE SEPARATION OF CoBALT AND NICKEL. 


Mr. R. L. Taylor, F.I.C., of Manchester, stated 
in this paper that Rose’s method of precipitating 
cobalt as a higher oxide by the carbonates of the 
alkaline earths in the presence of chlorine or 
bromine was to be recommended ; but one should 
not use acid solutions which were first to be neutra- 
lised. He employed perfectly neutral solutions in 
presence of bromine water ; bariuin carbonate then 
precipitated a black oxide of cobalt in five or ten 
minutes ; free carbonic acid and zinc were injurious. 
The black oxide had the formula Coy O,, or Co,’O,; ; 
as this oxide liberated iodine, a volumetric deter- 
mination of cobalt was possible. 


Estimation of ARSENIC IN Foon. 


Mr. W. Thomson, F.I.C., F.R.S.E., of the 
Royal Institution, Manchester, communicated a 
further paper on the ‘‘ Approximate Estimation of 
Minute Quantities of Arsenic in Food, especially 
Beer.” He recommended a slightly modified 
Marsh-Berzelius test, in which arseniuretted hy- 
drogen is decomposed by heating in a glass tube 
and an arsenic mirror formed. The test would 
show 1 grain of arsenious acid dissolved in 4000 
gallons of beer. He cooled the tube in which the 
mirror is deposited, and could not agree to the 
recommendation of the Society of Chemical Indus- 
try and the Society of Public Analysts to wrap the 
end of the tube with ye Pape gauze. Nor did 
he consider the electrolytic generation of the 
hydrogen—-recommended by Dr. Thorpe and the 
Board of Inland Revenue—an improvement over 
the ‘generation from zine and sulphuric acid; his 
test was far more delicate. He admitted to Dr. 
Hewitt that organic compounds, notably glucose, 
would bind and mask the arsenic; but those 
compounds should first be destroyed by means of 
permanganate rather than nitric acid. 


Cause or LustRE PRODUCED ON MERCERISING 
CoTron UNDER TENSION. 


This is a joint paper by Mr. J. Hiibner and 
Professor W. J. Pope, F.R.S. The latter is professor 
of pure and applied chemistry in the new oe 
School of Technology at Manchester, and Mr 
Hiibner is the director of the splendidly-equipped 
department for bleaching, dyeing, printing, and 
finishing textile goods, and for paper manufacture, 
connected with the school. It had generally been 
supposed, Mr. Hiibner stated, that the production 
of a lustre on treating stretched cotton yarn with 
strong caustic soda—in other words, mercerising the 
cotton—was conditioned only by the simultaneous 
swelling and shrinking of the fibres; but they 
found that the uncoiling of the naturally-twisted 
ribbon, constituting the cotton fibre, was an 
essential third factor. Loose cotton fibre, immersed 
in strong caustic on the stage of the microscope, 
was seen to untwist rapidly, to swell, and 5 
to shorten. If the fibre was fixed at one end, 
it twisted to the right or left, according as 
it had originally been coiled to the left or right, 
and as the fibre was, as a rule, partly coiled to the 
right and partly to the left, the untwisting took 
place first towards the one and then to the other 
side. If the fibre could not contract because it was 








* See ENGINEERING, page 334 ante. 


the influence of traces of moisture in gas reactions 


stretched, the untwisting of one portion would 


had been insisted upon by many experimenters, ° 
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‘cause another portion to twist. The treated 
stretched fibre thus again acquired a corkscrew ap- 
pearance ; but while the raw fibre formed a twisted 
ribbon, creased or folded at the turns, the merceris- 
ing transformed it into a rod of circular cross- 
section, twisted while in a gelatinous state and 
covered with rounded spiral ridges, which reflected 
the light at all angles and appeared, therefore, 
lustrous. The internal strain made the amorphous 
fibre doubly refracting, and the internal structure, 
the canals and cracks, had been studied with the aid 
of Nicols. The photomicrographs exhibited sup- 
ported this explanation. The authors have tried 
various reagents, and found that while some will 
increase the mean breaking strength and produce 
swelling and shrinkage, they will not produce un- 
twisting, or lustre. Some solutions were known, 
however, which gave all the three effects. 


Tue TuHrory oF Dyeine. 

This other important communication on textile 
matters was sent by Professor G. von Georgievics, 
of Bielitz, in Austria, but was taken as read in the 
absence of its author. He attacks the chemical 
theory of dyeing (Knecht), according to which the 
colour forms a chemical compound with the fibre, 
and asserts, as he has done for some time, that dye- 
ing is essentially a process of absorption or solution. 
He adduces new evidence in favour of this hypo- 
thesis. 

Tue Prorerties or THE ‘* Map-StTone.” 

This paper, by Professor H. C. White, of the 
University of Georgia, U.S., concerns an old super- 
stition, prevalent in New England in Puritan days, 
and still widely current in South America. The 
‘*mad-stone’”’ was supposed, Dr. White said, to 
detect venomous wounds—snake and rabid-dog bites 
—and distinguish them from innocuous wounds, 
and to extract the venom. The stone was a rare 
concretion in the gullet of the male deer. He 
showed several of these stones ; they resembled 
water-worn oblong pebbles up to 3 in. by 1} in., 
smooth and flat. They consisted essentially of 
tricalcie phosphate, were porous, and capable of 
absorbing 5 per cent. of their weight of water and 
2.3 per cent. of blood and other fluid. The absorbed 
fluid was discoloured when the stone was after- 
wards boiled with water or with milk, in accordance 
with the superstition, and the fluid was toxic ; but 
the stone did not distinguish between harmless and 
venomous wounds, and had no curative powers. 
Moderately porous sandstone had sometimes been 
used in the place of the genuine mad-stone. 

Professor E. A. Letts and Messrs. R. F. Blake 
and J. S. Totton, of Belfast, had a further paper on 
the ‘‘ Reduction of Nitrates by Sewage.” 


(To be continued.) 





AMERICAN Petrro.teum.—The production of aoe agp 
in the United States last year was 80,894,590 barrels, as 
compared with 69,389,194 barrels in 1901. The total 
number of productive petroleum wells in the Appalachian 
and the LimaIndiana fields in 1902 was 11,326, as compared 
with 9912in 1901. The total number of wells completed 
in the United States in 1902 was 15,800, representing an 
investment of 23,700,000 dols. 


South YorKSHIRE Coat.—A scheme has~been de- 
veloped for opening out the important coal-field’ which 
lies between Hemsworth and Pontefract. The scheme 
promises to be the largest known in connection with 
mining in Yorkshire, and it will have an important bear- 
ing on the extension of the shipping trade from the two 
Yorkshire ports—-Hull and Sieota. The undertaking will 
embrace an area of nearly 15,000 acres of coal, and it is 
believed to include 400,000,000 tons of black diamonds. 
it forms part of what until about thirty years since was 
described by experts as one of the finest undeveloped 
mineral tracts in the country, that between Hemsworth 
and Hickleton extending over 80 squaremiles. The area 
outlined is near Pontefract, and is about a mile distant 
from South Kirkby, Feathertone Main Collieries. A little 
further away are the Fryston and Wheldale Collieries; 
and the new Fickley Colliery, -vhich is being sunk by 
the Carlton Main and Grimethorps Colliery Company, is 
about 4 miles away. An estimated output of 12,000 tons 
daily is looked for from the four pits proposed to be sunk. 
It is stated that the seams have been satisfactorily proved 
at two or three adjoining collieries by upwards of thirty 
borings at various depths, principally on the north- 
eastern portion known as the Bariton roperty, and also 
on the Upton side of the Hull and Barnsley Railway. 
The suggested sites of the collieries of the syndicate are 
at Carlton, adjoining the Midland and North-Eastern 
Railways; at Cudley Stubbs, near the Lancashire and 
Yorkshire Railway; at Kirksmeaton, adjacent to the 
Hull and Barnsley line ; and at Ackworth or Badsworth, 
with communication with both the Midland and North- 
Eastern Railways. 


CAST BY HADFIELD’S 


THE accompanying engraving shows a remarkable 
feat in steel-casting manufacture accomplished b 
Messrs. Hadfield’s Steel Foundry Company, Limited, 
of Sheffield. This hydraulic cylinder casting is no 
less than 27 ft. in length, which, owing to the high 
contraction to be dealt with in cast steel—namely, 
} in. per foot—means that the mould had to be 6} in. 
longer. 

The walls of the cylinder are only 2 in. in thick- 
ness, and yet the casting successfully stood a test 
pressure of 3 tons per square inch, which is an excellent 
result, seeing that the liquid steel in being poured into 
the mould had a fall of about 30 ft. before it reached 
the bottom. This casting was supplied for cotton- 
press work. 








BEARDSHAW’S SORBITIC STEEL. 

WE illustrate below a specimen of the ‘ sorbitic 
steel” made by Messrs. J. Beardshaw and Son, 
Limited, of the Baltic Steel Works, Sheffield, which 
possesses most remarkable and valuable physical pro- 
— The specimen shown was cut from a 54-in. 
yar, and was originally 14 in. square. It has, as our 
illustration shows, been bent double, and though it 
has been flattened a little in the process, there is not 
the sign of a crack anywhere about it, even although 
the edges of the specimen were left dead sharp, in 
ene of being rounded off, as is commonly done, 
vefore making a bending test of steel. The makers 
inform us that in its original state the bar from which 




















this specimen was cut had a breaking strength of 
35 tons, an elastic limit of 18 tons, and an extension 
of 29 per cent. in 2in. It was then subjected to the 
firm’s special heat treatment,which has conferred on it 
the remarkable toughness indicated in our illustration ; 
and on making new tensile tests, it was found that its 
strength had been raised to 48 tons, and the elastic 
limit to 38 tons, whilst the extension on 2 in. was 23 per 
cent., and the reduction of area on fracture 474 per 
cent. A steel of this kind should prove most valuable 
| for very many purposes where lightness and strength 
|are required in combination. It is not in any — a 
| hard steel, and can be cut and filed easily. Possibly 
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even these steels may at a later date find application 
to structural purposes. Its makers even now can 
supply it in fairly large sizes, and they claim that they 
can readily attain even greater strength and toughness 
if such is required by their customers. 








ACETYLENE GAS IN THE CHASSIRON 
LIGHTHOUSE. 

CarBIDE of calcium being now produced on a large 
scale, and at a comparatively low cost, in the Alps dis- 
trict of France, where hydraulic power forms the 
prime mover, the use of acetylene gas is being rapidly 
developed by our Continental selgfeastes, The French 
lighthouse service several years ago made a series of 
experiments, using the naked flame of an acetylene gas- 
jet, but they soon found this gave a much less brilliant 
light than that produced with an oil-gas jet fitted 
with a mantle. Incandescent lighting with oil-gas 
and petroleum vapour was therefore adhered to for a 
time in the lighthouse service. ‘The pure acetylene 
light was experimented upon for beacon-lights and 
buoys, without much success, however, the lamps 
getting rapidly fouled by graphite deposits. An im- 
provement in the latter case has been arrived at by a 
mixture of oil-gas and acetylene, on floating lights in 
the Mediterranean, which were previously lit by oil- 
gas alone. The mixture is in the proportion of three 
to one; the burners have seven steatite jets, and 
the iron chimney is provided with a reducer cone to 
moderate the draught. The results given are very 
satisfactory, the illuminating effect being 30 per cent. 
greater for an equal consumption of gas mixture per 
hour. The new system of lighting has been in use 
on the beacons and buoys for the last two years. The 
lighting experiments made on land with the same gas 
mixture have given much less satisfactory results ; 
graphite deposits are rapidly formed on the burners, 
owing to the tendency which the gases have to 
separate from each other, while the constant motion 
of the buoys, no doubt, maintains the mixture. 

For lighthouses, however, it was decided to sim- 
plify the installation and to devise means for the use 
of pure acetylene, this gas being now readily obtained 
and being, as was surmised, perfectly suitable for 
incandescent lighting, a mixture of acetylene gas 
and air reaching a combustion temperature of 2400 
centigrade degrees (4352 deg. Fahr.), that of other 
gases being only about 2000 (3632 deg. Fahr.). The 
difficulty in incandescent lighting with acetylene is 
that the volume of air requiréd has to be twelve times 
that of the gas, in order to insure complete combustion, 
and this forms a highly explosive mixture ; the flame 
propagates so rapidly that it tends to strike back 
within the burner. The nozzle then gets alight, pro- 
ducing a smoky flame, which blackens the mantle. 

The Compagnie Frangaise de l’ Acétyléne dissous has 
designed for the French lighthouse service a type 
of burner in which this difficulty is done away 
with, the return of the flame being prevented by 
wire gauze and by a series of narrow tubes constricted 
at their upper ends, as illustrated in Fig. 6. In order 
to promote combustion, the same means are taken 
as are used for oil-gas burners ; the diameter of the 
capillary hole in the ejector is designed to correspond 
exactly with the high pressure of the gas, the air 
inlets being so calculated as not to give the mix- 
ture quite the exact proportion of oxygen that would 
insure complete combustion. Air flows also round the 
series of tubes, and supplies each flame with the re- 
quired additional amount of oxygen. The burner finally 
adopted has 37 tubes, with a mantle 55 millimetres 

2.16 in.) in diameter, the longitudinal section of 
which is 41 square centimetres (6.35 square inches) ; 
the brightest part is 4 centimetres (1.57 in.) above 
the top of the tubes. The pressure for the gas supply 











Oct. 16, 1903.] 


ENGINEERING. 


529 











ACETYLENE GAS PLANT AT CHASSIRON LIGHTHOUSE. 
CONSTRUCTED BY THE COMPAGNIE FRANCAISE DE L’ACETYLENE DISSOUS. 



























































was arrived at after a first series of experiments, and 
was then found to-be equal to a column of water of 
5 metres (16 ft. 4}4 in.), giving a brightness of 6 carcels 
per square centimetre (390 candle-power per square 
inch), with a consumption of acetylene not exceeding 
24 litres per carcel (.009 cubic foot per candle-power) 
of total intensity. Further tests showed it to be 
preferable to reduce the pressure and increase the 
size of the nozzle, and it has been found that with 
an effective pressure of 20 grammes (.284 lb. per 
square inch) for the acetylene, the consumption per 
hour, reduced to atmosphere pressure, is 219 litres 
(7.7 cubic feet), giving a total intensity of 62 
carcels (620 candle-power), corresponding to a con- 
sumption per carcel and per hour of 3.5 litres 
(.012 cubic foot per candle-power), and a_bright- 
ness of 1.5 carcel per square centimetre (97 
candle-power per square inch). With a pressure of 
60 grammes (.853 lb. per square inch), the consumption 
per carcel-hour is 2.6 litres (.0091 cubic foot per candle- 
power) for a brightness of 3.6 carcels per square centi- 
metre (234 candle-power per square inch), and with 
80 grammes (1.13 lb. per square inch) pressure the 
figures are respectively 2.5 litres (.009 cubic foot per 
candle-power) and 4.4 (286 candle-power per square 
inch) brightness. At 100 grammes (1.42 lb. per 
square inch) pressure the consumption is the same, 
but the brightness is 4.8 carcels (312 candle-power 
per square inch) ; at 120 grammes (1.7 lb. per square 
inch) the figures are 2.6(.0091 cubic foot per candle- 
power) and 5.05 (328 candle-power per square inch), 
and at 125 grammes (1.78 lb. per square inch), 2.7 
(.0095. cubic foot per candle-power) and 5.14 (334 
candle-power per square inch). The most economical 
working, therefore, is at .60 metre (.853 lb. per square 
inch) of water; and on exceeding this, the intrinsic 
brightness is higher, but without any improvement in 
the efficiency of the burner. The working pressure 
adopted, however, is 1.25 metre of water. (1.77 lb. 
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per square inch), which makes it possible to double 
the brightness of the lights obtained with oil-gas 
without an excessive wear of the mantles, and burning | 


about 24 litres, where 4 litres were required with | 
oil-gas. 
The mantles last longer when burning pure acety- | 











lene. The gas used in the first experiments contained 
impurities, mainly phosphoretted hydrogen, which 
caused the mantles to melt on a circular zone near 
their base, in the less hot part of the flame. 

The lighthouse chosen for carrying out the ex- 

riments is that of: Chassiron, at the north point of 
the Oléron Island, off La Rochelle and La Pallice. 
This had been constructed for oil-gas lighting, and 
was fitted out with the necessary oil-gas plant and 
two gasholders. One of the latter, of a capacity of 
25 cubic metres (883 cubic feet), received the gas as it 
was produced; the other contained 5 cubic metres 
(176 cubic feet) only, and was provided with hand- 





pumps for increasing the pressure when necessary. Part 
of the installation could be used for acetylene-gas 
lighting, and for this reason the Chassiron Light- 
house was chosen for the experiments. The acety- 
lene plant works at a constant ay agate of 125 
grammes (1.77 lb. per square inch), which can easily be 
increased to 200 grammes (2.84 lb. per square inch) to 
utilise the whole of the extra pressure that is available 
when utilising the smaller gasholder above alluded to. 
The plant has been completed by a second gasholder 
of equal capacity to the latter, and it is thus possible 
to store a larger quantity of acetylene than that 
required for the longest winter nights—8800 litres 
(310 cubic feet). fhe installation was made by 
Mr. Luchaire, in a small brick and iron: building 
shown in Figs. 2 to 5. This contains a gas-gene- 
rator, with a washer, a purifier, and two decanta- 
tion tanks. In the gas-generator the carbide of 





calcium is not discharged automatically in the 


| water. The machine consists of a galvanised cylin- 


drical tank, 1.50 metre (4 ft. 11 in.) high, and 


|.70 m. (274 in.) in diameter, on the top of which is 


fitted a feed-tube which extends above the roof, as 


| shown in Figs. 2 and 3. The gas-generator is carried 


on three iron columns; it is fitted with two man- 
hole covers and a gauge-glass. A sluice-valve in the 
bottom allows of emptying the lime-wash into a small 
truck which runs on rails. Carbide is fed into the 
shaft from the first floor, on which are also the water 
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mains and branch pipes for the water supply and out- 
let. The latter end in the decantation tanks; these 
can also receive the acetylene water which may remain 
above the residue at the bottom of the generator at the 
completion of an operation. The gas flows through a 
pipe which extends from the generator to the washer 
placed on the ground floor. The washer consists of a 
galvanised cylindrical tank closed by a cast-iron cover 
and provided with gauge and discharge cocks. From 
the washer the gas flows toa purifier placed in close 

roximity ; this is of very similar make to the washer, 
But contains a series of perforated trays. The lower 
trays contain washed and dried coke, the upper ones 
holding carbide of calcium, which dries the gas and 
produces a slight amount of extra gas. The gas then 
flows to one of the two gasholders, and thence to 
a second purifier and to a meter, which are inserted 
in the pipe leading to the burners. The object of the 
second purifier is to free the gas from chemical 
impurities ; it may contain the substances known as 
‘* puratylene” and ‘‘heratol,” derived from chloride 
of lime and chromic acid. The latter substance, heratol, 
is used at Chassiron ; it is placed in the trays in thin 
layers. It gives excellent results, but the cost is high. 
Sulphuretted hydrogen is not to be guarded against 
in this particular case, as it remains in solution 
in the water, together with ammonia and other 
impurities, or forms sulphuret of calcium with the 
lime-wash at the bottom of the generator. The 
chemical purifying has therefore vm 4 to deal with 
phosphoretted vm Banal which, by burning, would 
yield phosphoric acid and damage the mantles. 

Gas for the night consumption is produced during 
the day. The lighthouse-keeper fills the generator 
with water and throws in carbide of calcium from the 
first floor, 1 kilogramme (2.2 lb.) every five minutes, 
the carbide being first impregnated with petroleum, to 
retard its decomposition when falling through the 
water in the shaft above the generator. The first gas 
generated causes the water to rise in the shaft, and 
the level is regulated by the overflow cock that corre- 
sponds with the working pressure. The gas ressure 
is given on a pressure-gauge ; there are, besides, two 
over-pressure gauges. When the charging is completed, 
the tube is filled up with water to the level of the 
funnel, and the plant is allowed to stand. The acety- 
lene water that rises to the surface is removed to the 
decantation tanks. These are placed one abcve the 
other, and the water from the lower tank is ultimately 
pumped back to the reservoir. This is done to econo- 
mise the fresh water. 

All these operations take only 24 hours, and the 
quantity of carbide handled does not exceed 30 kilo- 
grammes (66 lb.) even in winter. Carbide is contained 
in casks of 1 cwt. and 2 cwt.; these are stored in an 
annexe of the lighthouse. The water in the washer is 
renewed every fortnight, as also is the coke in the first 
purifier ; this can be utilised afresh after washing and 
drying. The carbide used for drying the gas is utilised 
afterwards in the generator. The duration of the heratol 
depends upon the degree of purity of the carbide ; it 
has lost its properties when it acquires a green tint, 
and when the gas stains brown a nitrate of silver re- 
agent placed against a jet. 

The new system has doubled the illuminating power 
and the brightness of the light; the old lens fitted 
up in 1891 has not been modified. 








DETACHABLE PETROL MOTOR FOR BOAT 
PROPULSION. 

WE illustrate on page 524 a type of detachable 
beat propeller which during the past three or four 
years has excited considerable interest in France, 
where itsmakers, the Société du Propulseur Univer- 
sel Amoville, of Neuilly-sur-Seine, have supplied 
many of different sizes to the Admiralty, the War 
Office, and the Colonial Department, as well as to 
many foreign governments and private yacht owners. 
The general plan of the apparatus will be gras in- 
stably on referring to our illustrations. As Figs. 1 
and 3 show, the motor and propeller form one complete 
unit, and can be placed in a boat or removed as a 
whole with the greatest ease. The main horizontal 
casting, at the front end of which is a light-weight 
petrol motor, is simply bolted to a couple of flexible 

lanks spanning the gunwales at the stern of the 
ony These planks, by their flexibility, absorb an 
vibration. The engine crankshaft is coupled to a hori- 
zontal shaft, as shown ; and th> latter drives by bevel 
gearing a vertical shaft supported on a narrow arm 
which hangs over the stern of the boat, in the place 
usually occupied by the rudder. 

A hollow shaft running down this arm carries at its 
lower end the tele-ckea d casting shown, and by 
rotating this hollow shaft the bevel-gearing, best 
seen in the plan Fig. 5, this chittle-chaped casting can 
be turned round through a complete circle. In it is the 
screw shaft, which, as shown, is driven by bevel- 
gearing from the inner vertical shaft, which, in turn, 
is driven by the engine, as already explained. There 
is no rudder, and the boat is steered by turning round 
the hollow shaft, and with it the shuttle-shaped cast- 





ing carrying the thrust shaft. This method of steer- 
ing is so effective that the boat can easily be turned 
completely round in its own length. The motion of 
the boat is reversed by turning the propeller com- 
pletely round, and the boat steers as well when 
going astern as when running forward. Either 
petrol or alcohol may be used as the working 
agent. A remarkable feature is the small weight of the 
attachment. Thus, when of 1} horse-power, which is 
sufficient for small boats, it weighs only 144 lb., 
whilst a 44-horse-power attachment weighs 2204 lb., 


and one of 84 horse-power 282 lb. The makers have | 


already built attachments of this type capable of 
developing 72 horse-power. 
used is of aluminium. The main horizontal casting 
serves not only to support the shaft and provide for 
the fixing of the attachment to its boat, but also acts 
as a tank for fuel supply. As is perhaps best seen in 
Fig. 5, the motor is very similar to that used in motor 
bicycles. If the steering-wheel is left loose, the boat 
remains at rest, even although the engine be running, 
since the propeller is carried round and round a 
vertical axis. Provision is, however, made for clamp- 
ing this steering-wheel, in which case the boat will 
run on its course without needing the attention of the 
steersman. For small boats the arrangement shown 
in Fig. 7 is applied to this end, but for larger sizes the 
arrangement shown in Fig. 6 is preferred, and this is 
the method used in the actual motor illustrated. 
Here, it will be seen, a wormwheel is fitted, and the 
worm for driving this is carried in a casting which 
fits into a sleeve on the standing portion of the motor, 
in which it can be clamped fast by the locking lever, 
best seen in Fig. 5. When thus clamped, the steering 
is accomplished by turning the worm by the small 
hand-wheel shown, so that there is then next to no 
strain on thesteersman. If, however, the direction of 
motion is to be reversed, or intricate evolutions are to 
be performed, the locking lever is loosened, and the 
steering is then accomplished by the large handwheel 
direct. We may add that Mr. W. R. B. Lockie, of 
17a, South Re Mpevonting Liverpool, is agent for the 
sale of the English patents. 








AUTOMATIC APPARATUS FOR COUNTING 
AND REGISTERING CASKS. 

On page 525 we illustrate an automatic apparatus 
for counting and registering casks and barrels. It is 
the invention of Mr. Thomas Forsyth, 5, Royal- 
terrace, Fair View, Dublin, and has been designed for 
the accurate counting, measuring, and registering of 
casks or barrels of all the usual sizes, and for recording 
the result on a dial or index. The machine is not in 
any way affected by the passage of different-sized 
casks, and is arranged to take five different sizes. 
Each dial has the name of the particular cask clearly 
marked upon it. If a large number of casks, all of 
one size or varying sizes, are passed through the 
machine, either at intervals or in contact, the number 
of each will be clearly indicated on the dial having the 
name of that particular size. 

The construction of the machine is as follows :— 

Figs. 1 and 2 are a front and side elevation, showing 
a bent lever a, which is rigidly fixed to a horizontal 
shaft c. The casks roll along the travelling rails d, 
and raise the arm a, and depress the locking rails ff. 
These latter are so constructed that they work in- 
dependently of each other ; both must be depressed by 
the cask before the lever a can be raised. This 
prevents, to a great extent, the records being tam- 
pered with. The machine is so arranged that every- 
thing is above ground. 

Fig. 2 shows the position of the curved lever a and 
the rails on which the cask stands. 

Fig. 3 is a plan and Fig. 6a section of the large column 
containing the machinery, and shows the internal 
bearings g carrying the shaft 4, the counterweight k 
for the locking rails f, and the locking levers e and 
also the locking levers /. 

Fig. 4 is a plan of the locking rails ff, and Fig. 5 an 
elevation of the same. 

Fig. 6 is a sectional elevation taken through the 
centre of the lower portion of the column, the recording 
machine being removed in order that other portions of 
the mechanism may be seen. This view shows the 
shaft c and wrist-plate m. The upper portion of the 
latter is extended as shown, and carries a rod n, which 
supports the arm a. The balance-weights j support 
the weight of a. The lower part of m is in the form 
of a quadrant, the radial sides of which come in con- 
tact with the stops p. This prevents the lever a rising 
too high or falling too low. When this lever has 
poe. its lowest point, and after the cask has passed 
over f, the locking bars / rise owing to the balance- 
weights &. This prevents the plate m from moving 
until another cask depresses the lever /. A link o is 
attached to the lower part of the plate m, as shown in 
Fig. 6, and transmits the motion of m through a lever 
to a piston in the dash-pot r, Fig. 8. This piston 
regulates the speed with which the lever a descends. 

he recording machinery may be seen in the sectional 
elevation shown in Fig. 7. In Fig. 8, which is a 





Most of the metal-work | 





section taken at right angles to Figs. 6 and 7, there is a 
toothed quadrant (the teeth are not shown in the illus- 
tration), which is keyed on the shaft c, and transmits 
the motion of the lever a to the pinion of the wheel ¢ 
for raising and lowering the rack wu. 

Figs. 9 and 10 are horizontal sections taken through 


Fig. 8. 

F ig. 11 is a front elevation of the stops pp, and 
shows how rubber is fixed on them to prevent shock. 
The recording mechanism is shown in detail in Figs. 12, 
13, and 14, to a larger scale than the previous general 
views of the apparatus. In Fig. 12 the top of the 
rack shown in previous illustrations appears. At the 
upper end of this rack is the arm u’, which is pivoted 
at its lower end and free at the upper. At its free 
end is a pin and roller which engage in the raised 
guides v, w, and x. The arm w’ is held in a backward 

ition by the spiral spring y, which is attached to a 
racket on the rack u, and moves with it. 

When the rack moves upwards by the lever a 
being raised, the roller at the end of the arm w’ 
travels upwards and forwards along the sides of 
the guides v, w and z, until it has passed the 
highest point of the guide v. It is then imme- 
diately pulled back by the spring y to the guide w 
next above, and so on, until it has reached the 
ultimate height due to the size of the particular 
cask which is at the time passing under the lever a, 
As the cask passes, the lever a falls, and causes the 
roller at the end of w’ to travel down along the guide w 
until it falls into the angle formed by the guides v and 
w. As the guide w is fixed, v will open, and allow the 
roller at the end of w’ to pass out, as shown in Fig. 12, 
v being pivoted at its upper end. The pivot on which 
it turns passes through to the back, and has there an 
arm x’, Fig. 13. Keyed on at the end of this arm is a 
hooked ee: which engages in the teeth of a ratchet 
wheel of a rotary counter. 

The pivots of the guide v are so arranged that 
they are just a little below the extreme height 
to which the roller at the end of a is raised by 
that particular cask to which the guide v refers. 
As the rack w moves downwards, the roller at the 
end of w’ will fall into the angle between the fixed 
guide y’ and the pivoted guide x, where it will pass 
out. The guides x act as by-passes for the roller at 
the end of the arm w’ as it descends to a lower position 
due to a smaller sized cask coming under the lever a. 

Should a number of the same sized casks pass in 
contact with each other, the arm w’ descends, and the 
roller at its end will pass under and over the guide v- 
which belongs to that particular size of cask, opening 
the guide on each downward stroke. The width of 
the opening depends on the size of the roller, and is 
such that the hooked pawl will pull over one of the 
teeth on the ratchet wheel ¢ each time. If a smaller 
cask arrives under the arm a, the roller will pass down 
through that guide which belongs to the particular 
smaller cask being gauged at the time. It will open 
the guide v, and by so doing will bring round the 
ratchet wheel one tooth, and record one on the 
index. It will then pass out through all the x guides 
until it finally rests below the lowest guide, which 
represents the smallest sized cask. 

ig. 13 is a view of the opposite side of the machine 
to Fig. 12, showing the arm 2’, the hooked pawls, and 
the ratchet wheel of the counters. Fig. 14 isa side eleva- 
tion of Fig. 13, and shows how the spiral springs are 
fixed for holding the pivoted guides v and z in position. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Prices were rather better in 
the pig-iron market on Thursday forenoon, but there was 
no improvement in the volume of business transacted. 
Only Cleveland warrants were dealt in, and the trans- 
actions were restricted to one lot at 43s. 11d. per ton cash, 
and one lot at 43s. 104d. —s days. Scotch and hematite 
iron were not quo’ In the afternoon the tone was steady, 
with an easier tendency. Cleveland warrants were sold at 
43s. 10d. cash, and 43s. 104d. a month was paid, while hema- 
tite iron was done at 55s. 10d. cash. A small business of 
2500 tons was put through at these quotations, and the 
settlement prices were:—Scotch, 50s. per ton; Cleve- 
land, 43s. 104d.; Cumberland hematite iron, 553. 9d. 
per ton. Only a small business was done, which aggre- 
gated 2500 tons, in the pig-iron market on the forenoon 
of Friday. The tone was flat, and prices of Cleveland 
warrants declined 2d. to 48s. 94d. cash, and 43s. 9d. 
one month. Hematite iron was not dealt in, but 
the quotations were nominally 2d. per ton lower at 
55s. 74d. cash buyers. A = tone prevailed in the 
afternoon, with prices of Cleveland a shade off at 
43s, 9d. fourteen days, and 43s. 84d. one month. The 
turnover only amounted to 1500 tons, and the settlement 
— were very slightly altered. There was very little 

oing in the pig-iron market on Monday forenoon, but 
the tone was steady at 4d. above Friday’s close. Cleve- 
land warrants were done to the extent of 2500 tons at 
43s. 9d. cash, and 43s. 84d. one month. Scotch and 
Cleveland iron were not quoted, and in the afternoon the 
market was very idle, the business consisting of one lot of 
Cleveland iron, which chan hands at 43s. 84d. four 


days. The values were a shade off at 43s, 74d., closing 
cash buyers. The settlement prices were :—50s., 43s. 9d., 
and 55s, 9d. per ton. Business remained quiet in the 
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pig-iron market on Tuesday, and the tone was dull, while 
Cleveland declined 2d. per ton. Business was done in 
the forenoon for Cleveland at 43s. 4d. and 43s. 5d. cash, 
and in the afternoon at various prices for the same quality 
of iron, and very little change was caused in the settle- 
ment prices. ‘The pig-iron market this forenoon was 
quiet, and 1d. per ton under last night’s quotations 
at the close. ‘The business consisted of 1000 tons of 
Cleveland warrants at 43s. 6d. per ton cash and fifteen 
days. In the afternoon comparatively little change took 
place, and the settlement prices were :—50s., 43s. 6d., and 
5ds. 6d. per ton. The market seems to have fallen back 
into its old lethargic state, the business transacted being of 
the most meagre description, with barely a fluctuation 
worth noting. One probable cause of the steadiness of 
the market prices is, presumably, the fact that the market 
had already discounted the adverse influences that sur- 
round the whole industrial situation. It must be regarded 
as difficult to infuse any life into a market which has for 
the time lost to a great extent its export business, and is 
threatened in the near future with the dumping of foreign 
products in this country. The prospects of the future 
are certainly not cheerful, nor are the present conditions 
of the iron trade at all favourable. Stocks are low, and 
so far they are not increasing—in fact, the public 
statistics show considerable decreases. The American 
situation may probably alter this before long, and 
give us unwillingly very soon increasing stocks. 
The following are the prices of makers iron No. 1: 
—Clyde and Gartsherrie, 60s. 6d. per ton; Calder, 
603. ; Summerlee, 663. ; Langloan, 70s. 6d. ; Coltness, 
73s. 6d.—the foregoing all — at Glasgow ; Glen- 
garnock (shipped at Ardrossan), 6d.; Shotts (shipped 
at Leith), 65s. 6d.; and Carron (shipped at Grangemouth), 
66s. per ton. 

Reduction of Malleable Iron Prices.—The Scotch malle- 
able iron makers have reduced prices for iron bars by 5s. 
per ton all round. Crown bars are now quoted at 64. 5s. 
per ton, less 5 per cent. delivered in Glasgow. This 
compares with 6/. 7s. 6d., less 24 per _cent., as quoted by 
North of England makers, delivered in their respective 
districts. The Scotch makers have also reduced the price 
of tube hoops by 2s. 6d. per ton, to 6/. 5s. net delivered 
in Glasgow. 


Scotch Steel.—There has been little or no movement of 
any importance in the steel trade in the past week. 
There is not any great amount of buying ; still for struc- 
tural and other purposes there is a fair volume. There 
are many inquiries in the market. Prices remain prac- 
tically unaltered: ship-plates, 5/. 15s. to 5/. 7s. 6d. per 
ton ; angle bars, 5/. 5s. to 52. 3s. 9d. per ton. 


Sulphate of Ammonia.—The exports of sulphate from 
Leith during the month of September amounted to 2546 
tons, and from Glasgow they reached 2742 tons. 


West of Scotland Coal.—Although coal shipments still 
continue on a large scale, the: outputs seem even to 
greater than the demand, with the result that there is a 
good deal of pressure on the part of coalmasters to secure 
orders to enable them to get anything like full work at 
the pits. There is little change to indicate in prices 
further than a slight shading here and there to secure 
good orders. While treble and double nuts continue in 
good demand for export and land sale, single nuts and 
dross are very abundant and pressed fer sale ; which 
bears out the report of restric work in many of the 
home industries at the present time. Prices :— 


F.o.b. per Ton 
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New Shipbuilding Contracts. — The Fairfield Ship- 
building and Engineering Company are to build and 
engine a new steam yacht of 600 tons for Mr. W. A. 
Coats, of Skelmorlie Castle.—-It is stated that the Union 
Steamship Company, of New Zealand, have asked 
shipbuilders for offers to construct a steamer of 
about 300 ft. in length, to steam 124 knots at sea, 
and to be fitted with passenger accommodation. The 
steamer is understood to be for the New Zealand 
and Fiji trade.—The first-class steamer which Messrs. 
Caird and Co., Greenock, are to build for the passenger 
and cargo trade of Messrs. Huddart, Parker, and Co., 
Melbourne, will carry close on 5000 tons gross, — 
The Union Steamship Company, of New Zealand, are 
the owners for whom Messrs. B. J. Dunlop and Co., 
Inch Works, Port Glasgow, have just contracted to build 
a twin-screw steamer of 2500 tons. 


The late Mr. James Scott.—One of the older generation 
of Clyde shipbuilders, in the person of Mr. James Scott, 
J.P., Bowling, at 72 years of age, passed away on Tues- 

ay morning, at his residence, Orchard House, Bowling. 
Mr. Scott was thoroughly identified with the little town 
of Bowling, where he was born; and he had an intimate 
connection with the shipbuilding trade of the port for 
upwards of half a century. As a youth, he served 
his apprenticeship in the adjacent town of Dumbarton, 
and soon after he emerged from his ’teens Ke founded, 
along with Mr. M. McGill, the shipyard of Messrs. Scott 
and McGill, Bowling, which was known for many years, 
and was latterly carried on largely by his two sons. 








CANADIAN TELEGRAPHY.—The Western Union Tele- 
graph Company of the United States is credited with an 
intention to absorb the wire, buildings, and plant of the | 
Montreal Telegraph Company and the Dominion Tele- 
graph Company, which for the last 20 years have been 
rime the Great North-Western Telegraph Company | 

/anada, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Death of Mr. H. H. Andrew.—The death occurred, 
somewhat suddenly, on Tuesday, in New York, of Mr. 
Henry Herbert Andrew, head of the firm of Messrs. J. 
H. Andrew and Co., Toledo Steel Works, Sheffield. Some 
fifteen years ago Mr. Andrew suffered from a serious 
attack of rheumatic fever, and since he has been subject 
to recurring breakdowns. A week ago he sailed by the 


next Saturday. On Sunday he was taken ill, rapidly 
sank and died, as stated, at the com tively early age 
of fifty-three The Toledo Steel Works were commenced 
forty-seven years ago by his father, Mr. J. H. 
Andrew, and there being then a practically inex- 
haustible demand for best steels, he soon built up a large 
and lucrative business. After Mr. Herbert Andrew 
had gained experience in the commercial department he 
travelled for the firm, crossing the Atlantic more than 
fifty times, and pay extending the business. His 
father and elder brother having died, he about twelve 
years ago became sole partner, and awhile ago the con- 
cern was converted into a limited company. Mr. Andrew 
joined the Cutlers’ Company in 1884, and in 1895 he was 
master cutler. 


Visit to Hadfield’s Steel Foundry.—The principal guests 
of the Master Cutler at his feast on the 8th inst. paid a 
visit on the following day to the East Hecla Works of 
Hadfield’s Steel Foundry Company. Amongst them were 
Sir Howard Vincent, M.P., Mr. Walter Long, M.P., Sir 
W. Holland, M.P., and Alderman Langley, M.P. After 
luncheon there was an inspection of the works. The 
Hecla works were founded in 1872 by the late Mr. Robert 
Hadfield. They originally covered 4 acres, and are now 
devoted exclusively to the manufacture of projectiles. 
The East Hecla works were commenced in 1898, and now 
occupy an area of about 79 acres, of which about 17 acres 
arejbuildings. The total number of workmen at both works 
is over 4000. In regard to projectiles, Hadfield’s enjoy a 
deserved pre-eminence, having probably the largest 
manufacturing capacity inthe world. They make cast- 
steel projectiles of every description, common or bursting 
shrapnel, high-explosive armour-piercing shell and shot 
(capped or uncapped), &c., also cast-iron shot and shell 
for practice purposes. a have supplied not far short 
of a million projectiles of all descriptions, from the small 
12-pounder up to the large 13.5-in., weighing more than 
half-a-ton each. The foundry at East Hecla works is the 
largest in the world, covering nearly 6 acres; while the 
machine-shops cover over 4 acres. The whoie of the 
works is driven by electricity from a central power 
station equipped with five engines of 1050 kilowatts capa- 
city. adfield’s have secured large contracts for points, 
crossings, and complete lay-outs from most of the cor- 
porations who have adopted electric traction. The setting- 
out building and ge floor are about 6 acres in extent, 
and were practically covered with work in various stages 
of construction. For this work the ‘‘ Era” patent man- 
C= steel, invented ~ Mr. Hadfield, and of which the 

adfield Company is the sole manufacturer under the 
Hadfield patents, is largely used. Hadfield’s are large 
makers of machinery for crushing granite and other 
classes of rock. Machines were shown in various stages of 
construction, and some fitted up undergoing a prelimi- 
nary test. In the smiths’ shops ‘‘ Era ” manganese-steel 
dredger pins of all sizes were in process of forging. Many 
hundreds of thousands of pins, bushes, and links have 
been turned out by this firm, also complete buckets, backs, 
tumblers, lips, rollers, gearing, digger teeth, and other 
parts of ray od machinery. <A very oo account 
of Hadfield’s foundry and works appeared in ENGINEERING 
on February 8 and 22, 1895 (vol. lix., pages 165 and 233). 


The Hull Coal Trade.—The returns of the traffic 
between the Yorkshire collieries and the port of Hull 
during September are again of a satisfactory character. 
So far, as it has gone, the year 1903 stands@nly second to 
the record years of 1899 and 1900. In September ninety 
collieries sent 289,248 tons, as compared with 280,352 tons 
in the same month last year. In the nine months the 
tonnage received at Hull was 2,555,072 tons, against 
2,326,432 tons last year. 


Tron and Steel.—Business in the iron trade is still moving 
very slowly, and no change in prices is recorded. There 
is a fair consumptive demand, and makers have no diffi- 
culty in ig po of their output. There are serious com- 
plainings of depression in the crucible steel trade, and 
owing to the severe competition for work prices are cut 
more than ever. Com tively little is doing with the 
tool manufacturers in the Midland counties. 


South Yorkshire Coal Trade.—The steam-coal pits are 
working well just now, sending all that is possible for 
shipment before the ports close. A slight improvement 
is also reported in the demand for fuel for manufacturing 


shorter time, because wagons are scarce to take the stuff 
away. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—-Yesterday there was only 
a small attendance on ’Change here, and business was 
quiet, operators still confining themselves to transactions 
for early delivery. Quotations for pig iron were not 
strong, notwithstanding that the output of Cleveland was 
still being more than fully taken; several complaints being 
made by merchants that they were not receiving the ful 
quantities for shipment they had contracted for. No. 3 





.m.b. Cleveland pig changed hands at 43s. 9d. f.o.b., 


| ut it was not easy to buy at that figure, most of the 


Campania to New York, intending to return in her|N 


pursuits. The house-coal pits have had to be put on/S 


merchants and makers asking 44s., and some of the latter 
endeavoured to fix the price at 44s. 6d., and even 
more. No. 1 was put at 45s.; and No. 4 foundry, 
43s. 9d.; grey forge, 43s. 6d.; and mottled, 43s. There 
was again no white iron available for sale for early 
delivery, and there was. consequently no quotation for 
that quality. East Coast hematite pig was dull, the 
demand —- poor and quotations were again lowered. 
Nos. 1, 2, and 3 were not at all difficult to buy at 53s. 3d. 
for early delivery ; No. 1 was obtainable at 53s. 6d.; and 
o. 4 forge at 51s. 3d. Buyers held off, in the hope and 
belief of being able to make purchases in the near 
future at below these rates. Spanish ore was weak. 
Several dealers declared that apy could not afford to 
further reduce the quotations, but in spite of such 
statement the price was decidedly on the downward 
grade, and, in fact, buyers reported that they could 
purchase below what was recogni as the general 
market rate. Rubio (50 per cent. quality) was still put 
at 14s. 9d. ex-ship Tees. Middlesbrough warrants closed 
43s. 7d. cash buyers. To-day there was very little busi- 
ness doing. Prices of makers’ iron were weak, but hardly 
quotably altered. Middlesbrough warrants eased by the 
close to 43s. 5}d. cash buyers. 


Tron Trade Statistics.— Statistics just issued by the Mid- 
dlesbrough Chamber of Commerce show that at the end of 
September last there were 54 blast-furnaces in operation in 
Middlesbrough, 38 running on ordinary Cleveland pig, and 
16 on hematite, spiegel, basic iron, &c. The total output of 
pig iron for the quarter ending we poe 30 amounted 
to 511,000 tons, and was made up of 345,000 tons of Cleve- 
land pig, and 166,000 tons of hematite, spiegel, basic, 
&c. For the previous quarter the total make was 520,000 
tons, and was com of 350,000 tons of Cleveland 
and 170,000 tons of other kinds; whilst for the ‘third 
quarter of 1902 the production was 470,000 tons, of which 
300,000 tons was Cleveland iron and 170,000 tons hema- 
tite, &c. Shipments of pig iron last quarter reached 
254,660 tons, 137,872 tons of that quantity going to coast- 
wise customers, and 116,788 tons being sent foreign. 
During the as period a year ago 274,486 tons 
of pig was cleared at Middlesbrough, 114,522 tons going 
coastwise, and 159,964 tons going abroad. Clearances of 
manufactured iron and steel last quarter amounted to 
102,358 tons, as against 109,010 tons during the same 
three months of 1902. 


Manufactured Iron and Steel.—There is little new in 
the manufactured iron and steel trades. Several branches 
are in a very unsatisfactory state, but others are well em- 
ployed, and in one or two departments some little im- 
provement is repor Quotations are stationary. 
Common iron bars are 6/. 7s. 6d.; iron ship plates, 
6l. 7s. 6d.; iron ship angles, 6/. 5s.; steel ship plates, 
5l. 12s. 6d.; steel ship angles, 5/. 10s.; steel boiler plates, 
71. 5s.; and heavy sections of steel rails, 5/. to 5. 2s. 6d. 
—all _ 24 per cent. discount, except rails, which ara net 
at works. 


Coal and Coke.—Gas coal is in improving demand, but 
unaltered in price. Coke is weak, and medium blast- 
furnace kinds are obtainable at 14s. 6d. delivered here. 








Pic in Germany.—The | pee of pig in Germany 
in the first seven months of this year was 5,747,614 tons, 
as compared with 4,719,697 tons in the corresponding 
period of 1902, and 4,603,318 tons in the corresponding 

riod of 1901. Thomas pig figured in these totaly for 
a tons, 2,873,341 tons, and 2,610,083 tons respec- 
tively. 





THE LATE Henry Marc Bruneit.—We regret to 
learn of the death of Henry Mare Brunel, a partner of 
Sir John Wolfe Barry, and an engineer who has taken a 
considerable part in the development of the railway 
ga in this country. The second son of Mr. Isambard 

. Brunell, he was early associated with railway engi- 
neering, having taken a personal part in some of the 
later achievements of his distinguished father, although 
he was only seventeen years of age when the latter died. 
He was thus able to contribute from his personal recol- 
lections some details to ‘‘ Brunell’s Life,” written by his 
elder brother, and published in 1870. He was born in 
1842, educated at Harrow and King’s College, London, 
and _ served his ae ge at Lord Armstrong’s 
establishment at Elswick, being afterwards engaged as 
a pupil of the late Sir Henry Hawkshaw. He was also 
associated with the late Mr. William Froude, the founder 
of the principle of tank experiments with paraffin models, 
and he assisted at many of Froude’s experimental trials 
with ships of the British Navy, and became a member of 
the Institution of Naval Architects. Nearly thirty years 
ago he became a partner of Mr. (now Sir John) Wolfe 
Barry, and was partly responsible for some of the large 
engineering works carried out by that well-known firm. 
pecial mention may be made of the Barry Dock 
works, the Blackfriars railway bridge over the Thames, 
the bridge recently erected at Connal Ferry for the 
new line to Ballachulish, which we recently illustrated, 
and also for the Tower Bridge, in the design and construc- 
tion of all of which he was personally assuciated with Sir 
John Wolfe Barry. He me a member of the Institu- 
tion of Civil Engineers almost contemporaneously with 
his association with Sir John, and although he did not 
take a very prominent part in the proceedings of the In- 
stitution, he was a popular member. He was a man of 
high purpose, of genial temperament, with a keen yet 
kindly humour. p to 1901 he took an active part in the 
engineering work of his firm, but in the autumn of that 
year he had a slight apoplectic seizure, followed a few 
months later by the bursting of a blood vessel in the 
brain, from the effect of which he never fully recovered, 








and passed away on Wednesday, the 7th inst, 
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THE GOVERNMENT AND CAPPED 
SHELL. 

Tue Government intend to use in future caps on 
the armour-piercing projectiles employed for test- 
ing Krupp cemented plates, a decision which we 
hope is a prelude to the extensive use of the cap 
in the naval service ; for, although the Admiralty 
are not without apologists for rejecting this recent 
acquisition in the contest of guns versus armour, 
especially as regards shell, the fact that France, 
Russia, Germany, and America have adopted the 
system certainly suggests that it has advantages. It 
is therefore important to weigh the reasons urged 
against its use against those advantages. It is 
long since artillerists recognised that the inter- 
position of a soft substance between the projectile 
and plate increased the effect of the hardened ogival 
shot, or weakened the resistance of the plate. As far 
back as 1879, Major English placed a 2-in. wrought 
iron plate in front of compound armour, and the pro- 
jectiles used for attack, which were defeated under 
ordinary circumstances, passed in this case right 
through the wrought-iron shield and the armour. 
But there seemed then no effective means of fixing 
the cap. Later, however, with the assistance of 
the engineer, this difficulty was overcome. The 
Russians were the first to direct prominent atten- 
tion to the efficiency of capped shots by trials at 
Ochta in 1894; and a few weeks afterwards the 
British Government had some tried, when the 
results against Harveyised armour excelled all 
previous records. But although results have im- 
proved, due to greater uniformity and reliability in 
manufacture, there has thus far been little official 
recognition in this country of their value. 

The superiority of capped armour-piercing shot 


normal against a plate of a thickness equal to one 
calibre of the gun, is admitted on all hands. Several 
plates have been illustrated in ENGINEERING after 
trial, which establish results that could not be 
obtained with uncapped shots.* Recent results, 


per second complete perforation can be insured 
at angles up to 20 deg. from the normal line of 
fire. Some of these results may be quoted. A 
6-in. gun, firing a 100-lb. shot, attacked a 6-in. 
Krupp-cemented plate at an inclination of 20 deg. 
to the normal. ith a velocity of 2097 ft. per 
second, the uncapped projectile did very little 
damage to the plate at that angle; it penetrated 
it to the extent of 24 in., and was then broken 
up, the whole of the projectile being left in front 
of the plate. Had it been directed against the side 
of a ship, there would have been no material 
result. A capped projectile was next fired at the 
same inclination with a velocity of 2107 ft. per 
second. It passed completely through, perforating 








the plate, the backing, and the skin-plate ; and in 
actual warfare it would have done a vast amount 
of damage. In another test, a 6-in. plate was 
fired at with a 100-lb. projectile, at a velocity 
of 2071 ft. per second. this is a fairly high velo- 
city for normal attack, but under these conditions 
the plate was not perforated. The projectile had 
no cap, and penetrated to the extent of only 4 in. 
At the same trials the same plate was inclined at 
20 deg., and fired at with a capped projectile ata 
velocity of 2097 ft. per second, and then the plate 
was completely perforated. This test represented 


a| the actual effect of attack on a plate at an inclina- 


tion of 20 deg. In another trial, conducted in 
America, a Carnegie-Harveyised nickel-steel plate, 
not Krupp-cemented, was fired at with a velocity of 
2100 ft. per second ; the capped shot penetrated 
it completely, but the uncapped shot did not do so. 
In the trials carried out recently at the Vickers 
works, against a 7-in. Krupp-cemented plate, 
picked from a large batch intended for the Chilian 
warship Libertad, four shots were fired with a 
velocity of about 2100 ft. per second. The damage 
done to the plate was practically immaterial, the 
maximum penetration having varied between 1 in. 
and 14 in., the plate remaining uncracked. A 
capped shot was fired, with exactly the same velo- 
city. This shot completely penetrated the plate, 
the skin-plate, and the backing, and went several 
feet into the sand-butt. This is a clear proof of 
the advantage of the cap at normal firing. 

It has been questioned, however, whether shell 
can attain the same efficiency, even with right-angle 
fire. It is scarcely necessary to indicate the differ- 
ence between shot and shell; but, as practice differs 
with regard to the latter, it may be pointed out 
that a shot, even although supposed to be solid, 
has a cavity which may be filled with a very 
small bursting charge never exceeding 2 per 
cent. The British shell carries a 5 per cent. charge, 
but foreign Governments find that a 3 per cent. 
bursting charge gives an effective armour-piercing 
shell. This latter preference is important, as 
7.5-in. shells, with a bursting charge of 3.3 per 
cent., to satisfy foreign Government requirements, 
have been made in this country, and when fitted 
with caps have completely perforated the 7-in. 
armour already alluded to. The shell weighed 
200 lb., and was fired at the same velocity as the 
6-in. proof shot. It contained a 6 lb. 12 oz. burst- 
ing charge—a very good charge for a shell ; the 
point of the shell had possessed sufficient strength 
and weight for the shell to go right through the 

late-backing and skin-plate and the sand-butt 

hind, punching out from the back of the plate a 
large piece half the weight of the shell, which, 
with the pieces of the projectile, had travelled a 
further 300 yards. The fragments. had all been 
picked up together. In the battery of a battleship 
or cruiser, the havoc wrought by that shell would 
have been terrible. 

As to the question whether the difference 
between 5 per cent. and 3 per cent. in a burst- 
ing charge is of sufficient importance in action 
to stand in the way of the adoption of the capped 
shell, with its advantage in penetrating power. It 
was at one time considered better for the shell to 
break up into many small fragments after passing 
through ‘the plate, in order to effect the greatest 
damage to mechanism and personnel in the interior 
of the ship ; and here a high bursting charge may 
have been justified. The tendency now, however, is 
to secure a shell which breaks into a few small frag- 
ments, as each unit is then more destructive to 
mechanism and the ‘‘integrity” of the ship. 
According to experts, the aim in the future will 
probably be to secure an armour-piercing shell which 
will remain whole until after it has passed completely 
through the plate, breaking up owing to the igni- 
tion of the bursting charge ; and in such case there 
seems little doubt that the 3 per cent. charge will 
suffice. 

This question of charge raises the interesting 
point of the strength of the walls of the shell as 
an element in its penetrating power, and it also 
justifies consideration of the somewhat academic 
subject of the reason why the cap weakens the 
resisting power of the plate. The simplest expla- 
nation of the latter is probably that given by Mr. 
David Carnegie, in an interesting paper he read at 
the Institution of Civil Engineers, on ‘‘ The Manu- 
facture and Efficiency of Armour-Piercing Pro- 
jectiles.” His view seemed to be that the cap 
reaks the cemented coating and makes bare the 








* See ENGINEERING, vol. lxxv., page 341. 


plate at the point of impact; that it is perhaps 
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more effective at the instant of impact in diminish- 
ing somewhat the sudden violence of the blow, 
which otherwise tends to shatter the body of the 
projectile the moment it strikes the plate. He 
continues :—‘‘ It is thought by some that the cap 
acts as a lubricator, and that, by being driven before 
the projectile, it melts with the extreme heat 
generated, and hinders the hard cemented portions 
of the plate from scoring the head of the projectile, 
thereby diminishing the resistance to its passage.” 
Most will agree with this theory, especially that 
the cap reduces the shock to the projectile, leav- 
ing it to follow with all the remaining energy utilis- 
able for penetration. But in considering the relative 
efficiency of shot and shell, one must consider the 
stress upon the projectile and on the plate. We 
have it from Major Wolley-Dod that a 6-in. pro- 
jectile striking a 6-in. plate with a velocity of 
2000 ft. per second—not considered a high velocity 
nowadays—passes through a plate in about one 
two-thousandth part of a second; and the point to 
be determined is whether in this short time stresses 
can spread over a great area from the point of 
impact, and as to whether the vibration of the 
late can do anything to weaken its resistance. 
Vhat is the difference in the stress influence on a 
separate plate and a plate worked as an integral 
and fixed part of aship? At what rate is the stress 
distributed to the projectile, and does the thickness 
of the wall of a shell or shot influence this time 
rate of distribution ? It is almost possible to con- 
ceive that the projectile has done its damage to the 
hard face of the plate before the stress has passed 
from the nose to the base, and that little of the 
area of the plate and therefore none of the resist- 
ing power of the ship’s structure helps the plate. 
More time must be taken by the capped projectile 
in penetrating the armour than is the case with 
uncapped shot ; the momentum is not destroyed so 
quickly, so that the intensity of the effect on the 
capped projectile is less than with the uncapped shot 
or shell. The time difference is therefore an impor- 
tant factor in the problem. Again, as Mr. Carnegie 
pointed out in replying to the discussion on his 
paper, since less time is taken in destroying the 
momentum of the uncapped projectile, the rate at 
which its kinetic energy is destroyed is higher, 
and therefore the rate of generation of heat is 
higher. ‘‘ Before the point of the uncapped projectile 
had penetrated a few inches, the heat generated 
was sufficient to extract from it the very property 
of hardness upon which successful penetration 
largely depended, thereby preventing the projec- 
tile from completing its work. This fact had been 
clearly demonstrated in trials ‘at the Eskmeals 
Range, wherein the heat generated had been suf- 
ficient to fuse the point of an uncapped projectile 
in the plate before penetrating 3 in.” In any case, 
it would appear from the discussion that it is not 
so much a question of the thickness of the walls of 
the shell, but rather of the efficiency of the cap. 
The quality of manufacture also affects the effec- 
tiveness of attack at high angles. It is surprising 
that there should be difference of opinion on such 
a question, as the effect of projectiles fired at angles 
from the normal, when a solution could be arrived 
at by tests. This difference of opinion may be 
due to the fact that results of the tests of armour 
have been too frequently accepted as deter- 
mining the efticiency of projectiles. a 
was raised in the discussion by Mr. J. H. R. 
Whinfield, who pointed out that when armour- 
plates are tested, they are proved for the purpose 
of their reception as armour-plates ; and as one 
plate, of limited area, is required to resist attack 
from four or five projectiles, it is not necessary 
that the velocity or energy of attack should be so 
great as to penetrate the plate. Indeed, this velo- 
city is usually fixed at a point actually below that 
at which the plate might be perforated, because 
the chances are that a plate withstanding five 
successive shots within a limited area will have 
proved itself capable of withstanding attack 
from a gun of higher velocity. where there is little 
chance of repeated attack within a similarly small 
area. Many tests of armour-piercing shot have 
been made on plates set at an inclination of 20 per 
cent. from the normal line of fire, and with muzzle 
velocities of only 2000 ft. to 2100 ft. per second ; 
and the results proved that whereas the uncapped 
projectile only penetrated to a depth equal to 
35 to 40 per cent. of the thickness of the plate, the 
capped projectile got completely through. Lieu- 


tenant Dawson very properly stated, in the course 
of the discussion to which we have already referred, 





that the quality of the projectile was a very impor- 
tant point in the question as to whether the shot 
passed through intact or broken up. The quality of 
the material is of paramount importance, because if 
the shell does not hold together, the bursting charge 
does not get through the plate ; and this quality is 
much more severely taxed in the case of angle fire, as 
then, in addition to penetrating the plate, the pro- 
jectile has to overcome the resultant force tending 
to break the body of the shell transversely. Major 
Minchin, who has conducted many armour-piercing 
trials on behalf of the Government, pointed out in 
regard to this question that it was difficult to tell 
from the plate after the attack in which direction it 
had been inclined, especially thin plates, as the 
attack then appeared almost invariably to be normal. 
As reported in the discussion, ‘‘ he thought one of 
the causes of that probably was that the plates sprang 
tremendously at the moment of attack ; and when 
a plate sprang very much, it was natural to ex- 
vect that the action on it would be normal. But 
if the action on the plate was entirely normal, 
what became of the component of the energy in the 
direction tangential to the plate? That energy, he 
thought, was expended in breaking up the projec- 
tile. If the holes in the plates were examined 
closely it would be seen, on the side to which they 
were inclined, that the edges of the hole were very 
much bruised. The reason was that the projectile 
struck against the edge of the hole in the plate, and 
was broken up. Of course, when the plate was 
inclined at 30 deg. to the normal, the tangential 
component would be equal to half the total energy 
of the projectile ; and no armour-piercing projec- 
tile would stand such a blow.” But we understand 
that projectiles have passed completely through 
plates when fired at an angle of 30 deg., although 
in these cases the muzzle velocity approached 
3000 ft. 

The value of the cap is thus, from first to last, 
dependent largely on the velocity as well as the 
process of manufacture. A capped shot or shell 
will go through any plate equal in thickness to the 
calibre, if sufficient energy is developed, and if it 
is of satisfactory make. If we take the 6-in. gun 
as a case in point, we find that while capped shot 
fired at an initial velocity of 1895 ft. per second 
will penetrate a plate the thickness of which is 
only 98.5 per cent. of the calibre ; an increase in 
velocity to 2500 ft. will increase its penetrating 
power to 146.5 per cent. of the thickness of the 
calibre ; and in the case of velocities of 2900 ft. 
the penetration will be 182 per cent. of the 
thickness of the calibre. In the case of the 
10-in. gun, again, an increase from 2200 ft. 
per second to 2800 ft. per second adds 33 per 
cent. to the penetrating power, whilst a cor- 
responding increase in the velocity of a 12-in. 
shot adds 35 per cent. to the penetration. As 
velocities of 2800 ft. and over are developed in 
guns manufactured in this country for foreign 
Governments, there seems no reason why the best 
results should not be achieved for capped shot. 
Thus a 7}-in. gun should be able to perforate 7-in. 
armour at 4600 yards range, and a 12-in. gun 
ought to be able to do the same against 10-in. 
armour. As regardsshells, the United States, like 
the principal Continental Powers, are very strong 
in the belief that capped shell will be most destruc- 
tive, especially against thinly-armoured cruisers ; 
but it must be noted that in their case the muzzle 
velocities and energies are much higher than those 
attained in this country. In this matter of gun 
fire our Navy does not seem to have excelled 
foreign practice as it ought to do, and this is partly 
due to lack of appreciation of nitro-cellulose as a 
propellant. But that is quite another matter. 








MATHEMATICS FOR ENGINEERS. 

THE discussion of educational method never fails 
to excite interest, and now that there exists for its 
consideration a special section of the British Asso- 
ciation, we have the certainty that some educa- 
tional matter of importance will be raised for dis- 
cussion at least once a year. During the last few 
months we have published in our columns a number 
of communications relating to the question of 
mathematical education, and we do not doubt but 
that the interest thus exhibited in the matter is in 
a large part due to the animated discussions which 
took place at the British Association meetings last 
year and the year before. Much material for con- 
sideration has now been presented, and a large 
portion of the suggested schemes have been sub- 





jected to severe analytical criticism. It may be 
noticed that the recommendations which have been 
made in various directions deal for the most part 
with the details of the different schemes suggested, 
and with the question of the elucidation of the best 
type of syllabus for adoption in the schools and 
colleges of the kingdom. The present time would 
therefore seem to be an appropriate one in which 
to draw attention to another phase of this pro- 
blem. Most engineers now have more or less 
settled ideas as to what a proper mathematical 
course of instruction for an engineering student 
should be, but no definite pronouncement has yet 
been made as to the qualifications which shall be 
required of those who are in personal charge of the 
instruction. 

Every Englishman is accustomed to regard 
Cambridge as the home of mathematics, and 
certainly from the time of Newton to this day 
‘** Alma Mater Cantabrigia”” has been the nursing 
parent of most of the mathematicians who have 
helped to keep untarnished the mathematical 
reputation of England. The Metropolis itself has 
in the past earned no inconsiderable claim to 
consideration, not, perhaps, on a level with Cam- 
bridge, but not indefinitely below it. Since 
the days of the great industrial revolution of last 
century, and more particularly in recent years, 
London has been the great focus of students of 
applied science, and the education of these young 
men has called for special attention. In particular 
the profession of engineering has increased its 
bounds beyond all expectation ; and in certain of 
its branches a considerable acquaintance with the 
processes of mathematics is now essential. This 
demand has led to the establishment of huge 
colleges devoted wholly or largely to the in- 
terests of engineers, and to an increase in the 
numbers of students at existing colleges. Even 
the most ancient foundations have now a very 
important percentage of engineering men, and 
academic courses have had to be revised accordingly. 
For such revision we are thankful ; but, in accord- 
ance with a famous precedent, we feel bound to 
ask for more. It cannot be said that the evolution 
of such academic courses of study towards harmony 
with modern conditions proceeds without an ex- 
pression of unwillingness from within ; and no one 
who glances through college calendars can fail to be 
struck with the clearly-expressed idea of serving at 
the same time both God and mammon. 

In mathematical curricula there still exists all, 
or nearly all, the old familiar framework of dry 
bones, and swathed somewhat absurdly around 
them one sees the new garments of our revised 
mathematical notions. The garments sit very ill, 
and the bones are unappreciative. Certainly it is 
now time that the situation should be squarely 
faced, and all schemes abandoned which necessitate 
a handful of students of pure mathematics (less than 
a tenth of the class in most colleges) studying 
‘*Cam motions” and other abhorrent practicalities, 
whilst the other nine-tenths of applied-mathematics 
men receive instruction which is unappreciated. 
It is impossible to feel that engineering students 
are faitly treated in this matter; they, with the 
applied-physics men, constitute all but a small 
fraction of the mathematical professor’s students ; 
and although certainly taxed for the honour of 
attendance, they are quite unrepresented in his 
counsels. The professor himself is likely enough a 
Cambridge mathematician—a mathematician trained 
in the atmosphere of the Mathematical Tripos— 
hostile to application of all and any sort, and the 
result is far from good. The professor despairs of his 
young fools, and the young fools hold views as to 
their professor. 

One clause in the constitution of our profession 
should certainly be that engineering students must 
be taught mathematics by men who are themselves 
engineers, and by no others, under any pretext or 
excuse whatever. It may be difficult to find engi- 
neers with just the right kind of training who would 
be willing to accept such moderate salaried posi- 
tions, but this difficulty carries its own solution. It 
may further be urged that our colleges have not 
funds enough to make the necessary increase in their 
mathematical staff, and no doubt in some cases this 
is a difficulty. But whether funds be plentiful or 
sparse, we do not think it can reasonably be urged 
that whatever provision that the colleges may be 
able to make, should continue to be spent almost 
entirely in the interest of the minority. Engineers 
have it in their power to insist that the mathematical 
professors to whom the education of their student 
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class is entrusted shall move with the times, that they 
shall be men who have been trained as engineers, and 
that regard shall be had to the revised methods of 
mathematical education which have been advocated 
by Professor Perry and others. It cannot be held 
that it is an efficient arrangement which leads to the 
larger portion of a class failing to understand what 
is going on, in order that a few exceptional men 
should receive benefit. The duty of the professor 
should be to look to the wants of the majority of 
his students, and see that they do not lack. For 
the few who wish to make a life study of pure 
mathematics, congenial atmospheres and suitable 
inducements are not wanting ; but it is a mistake 
to try to provide for such men if the interests of the 
engineering students who predominate in the classes 
are thereby imperiled. Although, as Mr. Trotter 
has pointed out in his recent article in these 
columns, very advanced mathematics is not required 
by most engineers, it is imperative that whatever 
mathematics engineers are taught should be im- 
planted in therfi beyond all uprooting. Mathe- 
matics should be regarded by them as an experi- 
mental science, and its methods should be their 
everyday working tools. 








AMERICAN COAL AND COKE. 

It appears from a review of the coal production 
of the United States during 1902, which has been 

repared by Mr. E. W. Parker, of the Geological 

urvey, who was selected by the President to 
serve on the Anthracite Coal Strike Commission, 
that the output for the first time in the history of 
the country exceeded 300,000,000 ‘‘ short” tons by 
close upon a million tons, the exact quantity being 
300,930,659 tons. Emphasis is laid upon the 
‘short ” total, presumably because it makes an 
impressive - looking round figure. Stated in the 
tons of 2240 lb., with which we in this country 
are more familiar, the total works out at 
264,223,350 tons, which compares with 227,095,000 
tons raised in the United Kingdom. Of the Ameri- 
can aggregate, the contribution of anthracite 
amounted to 36,865,710 ‘‘long” tons (equal to 
41,289,595 ‘‘short”’ tons), which, as compared with 
the production of 60,242,560 ‘‘ long” tons in 1901, 
shows a decrease of 23,376,850 ‘‘long” tons, or almost 
40 per cent. This decrease, as is well known, is 
referable entirely to the suspension of operations 
by the strike in the anthracite region from May 10 
to October 23—a little over five months. Had it not 
been for thestrike, which practically stopped produc- 
tion in the anthracite region for this length of time, 
the output for the year would have probably attained 
a total of over 65,000,000 ‘‘long” tons. The pro- 
duction of bituminous coal (which includes semi- 
anthracite and all semi-bituminous and lignite coals) 
amounted in 1902 to 259,641,064 ‘‘short” tons, 
as against 225,826,849 ‘‘ short” tons—an increase of 
33,814,215 tons. The net gain is about 8,000,000 
tons. As.the average annual increase for the 
five years prior to 1901 was over 20,000,000 tons, 
the total supply last year fell below that which 
might reasonably have been expected by 12,000,000 
or 15,000,000 tons, or 4 or 5 per cent. ° Still, 
considering the matter on the broadest possi- 
ble scale, there was an estimated increase in 
the price of the whole output of 5 cents a ton at 
the mouth of the mines—the difference between 
1.19 dols. and 1.24 dols. This trifling increase 
must be regarded as natural and rational under the 
circumstances, but it is in sharp contrast to the 
addition of from 3 dols. to 6 dols. a ton to the prices 
which many consumers in the East were obliged to 
pay to retail dealers. A partial explanation of the 
discrepancy is afforded, according to the New York 
Times, by the fact that Pennsylvaniais the chief source 
of supply for the large and densely-populated region 
which underwent that memorable experience. Vir- 
ginia, West Virginia, and Maryland—all producers of 
bituminous coal, by the way—managed to increase 
their combined production by less than 1,000,000 
tons. Ohio and other States further West report 
an addition of 18,000,000 tons to their output ; 
but relief from that quarter, if not absolutely im- 
practicable, was at least hampered by the cost of 
transportation. In the clogged condition of the 
railways at that time shipments would have been a 
long time in reaching the Atlantic seaboard ; it was 
of little use to look to Europe, whose production has 


of the country’s supply) produced only 139,000,000 
tons during the next touve months. Theshortage 
of anthracite reached 26,000,000 tons, but the 
increase in the quantity of soft coal was only 
15,000,000 tons, so that there was a clear deficit of 
11,000,000 tons, instead of a net gain of a like or 
greater amount. In other words, Pennsylvania had 
20,000,000 tons or 25,000,000 tons less to sell than 
might have been expected. An additional factor 
in the situation—small, but appreciable—was the 
tremendous growth of the pig-iron production last 
year. Most of the blast-furnaces devoted to this 
industry smelt their ore with coke, and coke is 
made of soft coal. Several million more tons of 
the latter material were needed last year than in 
1901 for that purpose. Part of the demand arose 
in the West, and was ‘satisfied by local supplies ; 
but the requirements of Pennsylvania were 
enormous, and were mostly met at home. Thus 
the stringency resulting from the strike of the 
anthracite miners was intensified. 

Only a small proportion of the vast quantity of 
coal produced in America is exported. It is hoped 
that with freights cheap there may be a chance of 
expansion in this direction ; but the States are far 
from the big importing countries, and the invasion, 
of which so much was heard two or three years 
ago, still hangs fire. Statistics of this trade are as 
follow :— ; 





; eee 
Exports. Exports. | Imports. 








Years. Anthracite. | Bituminous. | Bituminous. 
ens. - oe 924,312 1,474,727 1,955,969 
1896 .. i -. 1,394,381 2,246,284 1,243,835 
1901 .. oe --| 1,912,080 | 5,763,469 1,928,198 
1902... ae +s] 1,570,490 5,400,694 1,941,120 


6 All gross tons of 2240 Ib, 
For the seven months of this year to July the 
totals are respectively :— 


Tons. 
Anthracite exports 1,339,135 
Bituminous _,, oR 3,347,820 
Imports, both grades... 2,459,869 


The amount of foreign coal imported was largely 
in the first quarter of this year to New England. 

The production of coke last year amounted to 
25,401,730 ‘‘short” tons, as compared with 
21,795,880 tons in 1901. The increase is con- 
siderable—16 per cent. on the previous record 
total ; it would have been greater still, probably, 
but that the transportation facilities were unequal 
to the demands made for coke by blast and 
other furnaces. The price was high—higher on 
the average than for twenty-three years past— 
and the total value reached 63,339,167 dols.— 
an increase of 18,893,200 dols., equal to 42.5 per 
cent. Below is a table, taken from the annual 
report of the United States Geological Survey, 
which shows the production of the various states 
and territories :— 











| Value at Oven. 

coe Tons. : 

Total. Per Ton. 
| dols, dols 
Alabama ..  .. ~—...|_: 2,210,735 | 6,853,378 3.10 
Colorado... an os 750,000 e 1,875,000 2.50 
Georgia and North Carolina 55,000 e 156,750 | 2.85 
Indian Territory .. 3 49,279 197,116 | 4.00 
Kansas oe o es 10,000 e 21,000 | 2.10 
Kentucky .. ? <a 126,559 272,101 2.15 
i oe 5,000 ¢ | 10,500 | 210 
Meee 55,050 | 316,549 5.75 
New Mexico.. os ¥ 26,012 | 68,207 | 2.25 
Ohio .. eee are 412,500 2.75 
Pennsylvania .| 14,941,091 | 31,077,369 2.08 
Tennessee .. =e sé 665,188 | 1,709,745 3.08 
Utah .. a aa on 137,765 | 551,060 4.00 
Virginia wa sa on 978,348 | 1,761,026 1.80 
Washington.. .. .. 40,569 | 202,845 | ~—-2.00 
West Virginia + ee] 2,249,744 | 4,189,529 | 1.84 
Other States f ee 750,000 2,250,000 | 3.00 
{ “‘short” tons| 23,090,342 51,864,575 | 2.25 
Total coke | metric tons | 20,917,421 — 2.48 








e Estimated. f Includes Massachusetts, Illinois, Michigan, 
Wisconsin, New York, and Wyoming. 


The coal used in the making of coke, says the 
report of the Survey, comes from six of the seven 
bituminous coal-fields :—1. The Appalachian field, 
embracing the great coking coal regions of Penn- 
sylvania, Virginia, West Virginia, Ohio, Georgia, 
Alabama, Tennessee, and Eastern Kentucky. 
2. The Eastern interior field, which includes the 
coal areas of Illinois, Indiana, and Western Ken- 





been nearly at a standstill for three or four years, and 
where prices had recently advanced. Finally, the | 
Keystone State, which, in 1901, mined 150,000,000 


tons of both kinds of coal (a trifle over half | 


tucky. 3. The Western interior field, embracing 
the States of Iowa, Kansas, Missouri, and Nebraska. 
4, The South-Western field, including Arkansas, 





the Indian territory, and Texas. 5. The Rocky 
Mountain field, including Colorado, New Mexico, 
Utah, Montana, South Dakota, and Wyoming. 
6. The Pacific Coast field, in which the only coking 
coals are found in the State of Washington. 








THE MANAGEMENT OF RAILWAYS 
IN INDIA. 

In a recent issue* we published an article on 
‘*Indian Railway Administration,” in which we 
commented upon a report by Mr. Thomas Robert- 
stn, who was appointed a Special Commissioner 
for Indian Railways for the purpose of inquiring into 
their management and working. It will be remem- 
bered that we stated Mr. Robertson had formulated 
a scheme of Board management ; but upon this we 
were unable to touch at the time we wrote our 
former article, owing to limit of space. We now 
propose to deal with this important question. It 
is Mr. Robertson’s opinion, as the result of his 
inquiry, that if the railways of India are to reach 
that standard of usefulness which they should 
attain, their control should be entrusted to a small 
Board, composed of specially-qualified railway men 
who have had some home training—a need which 
he considers arises through the necessity that they 
should be free from local traditions and prejudices— 
a most wise consideration. Mr. Robertson lays down 
the common-sense proposition that such a Board, 
to be successful, must necessarily be excluded from 
the general administration of the Government, and 
allowed to manage the railway on entirely commer- 
cial lines. Subject, therefore, to the control of 
the Governor-General in Council, the Board should 
be left entirely free to administer the railways, and 
the success of their administration should be 
judged by results. So far from such a change lead- 
ing to increase of expenditure, there would be, it 
is estimated, a saving of over five million rupees 
annually ; if we take the circulating value of the 
rupee at 1s. 4d., this would still represent a very 
considerable yearly saving. The proposal put for- 
ward for the personnel of the Board is briefly as 
follows :—There should be a President or Chief 
Commissioner, who should have a thorough prac- 
tical and commercial knowledge of railway work ; 
he should be a member of the Wicocan’s Council for 
railway matters. There should be two other Com- 
missioners, who should be men of high railway 
standing, and should havea similar training to that 
of the President. The staff to assist the Board 
should consist of a secretary, who should have 
received a suitable training in the practical work of 
railways, and who should be ex officio a secretary 
of the Indian Government. There would be a 
Chief Inspector of Railways, whose duties would 
be to advise the Board on all technical and mecha- 
nical questions, and who would exercise supervision 
over other railway inspectors. There would also be 
a number of ordinary inspectors for detailed in- 
spection of railways and investigation of accidents, 
The remaining officials would be a number of 
Government auditors for the inspection of accounts, 
Such a Board would have transferred to them the 
authority now exercised by the Government of 
India as regards railways, and, subject to the 
Governor-General in Council, should have entire 
control in regard to the administration and work- 
ing of railways, the construction of additional rail- 
ways and all financial arrangements. It is not 
suggested that in the case of company-worked 
railways in which the interests of the Government 
and the companies are not opposed, the control of 
the railway Board should extend to minor details 
of administration and working, but the Board would 
lay down general rules, modified in such a manner 
as the experience of the Railway Department has 
shown to be desirable, and as would leave the 
management reasonably free to conduct their busi- 
ness as a commercial undertaking. On the other 
hand, in the case of State-worked railways the 
Board would leave the details of administration 
and working to the manager, or, in the case 
of company-worked railways, to the Boards of 
Directors in London and their staff in India, The 
Board would therefore generally confine their con- 
trol to the broader principles of railway manage- 
ment. It is poss wr. however, that the President 
and Commissioners should make frequent tours of 
inspection of the railways. Where the interests of 
the rail ways are antagonistic to those of the Govern- 
ment, the Board should exercise such control as 
would safeguard the interests of the public and 





* See page 258 ante. 
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the Government. There would be a Government 
Director in London, who would see that the Boards 
of Directors in England required their staff in 
India to conform with the orders of the Govern- 
ment in India. But the President and his Railway 
Board, subject always to the control of the 
Governor-General, should be the official authority 
in India upon all railway matters. In the event of 
questions of law arising, the Commissioners should 
act with the Law Member, so as to bring the action 
within the scope of present legislation ; but this 
should be revised on the lines of the English Rail- 
way and Canal Traffic Act of 1888, so as to permit 
of the Railway Commissioners being always in 
session. It may be stated that, under the pro- 
visions of the present India Act, the calling into 
existence of the Railway Commission to hear com- 
plaints against railways is considered so costly an 
undertaking that the Commission has never once 
been created. The Board would also hear evidence 
on questions relating to the construction of new 
lines, and such other matters as do not come under 
the purview of the Railway Act, where the interests 
of two or more railways might conflict. Under 
these circumstances, technical assistance might be 
employed, or the Commissioners might associate 
themselves with a member of the mercantile com- 
munity. 

Mr. Robertson is of opinion that the organisa- 
tion of Departments of Indian Railways, although 
suitable enough for small lines, is no longer applic- 
able to the larger railways. In England it has 
long been recognised that one man could not look 
after the commercial and transportation depart- 
ments, and this has resulted in this country in the 
appointment of five high officials—namely, a 
general manager, a goods manager, a superintendent 
of the line, a civil engineer, and a _ locomotive 
superintendent. In India, however, the equiva- 
lent arrangement is to have an agent or manager, 
whose position and training differ materially from 
those of the general manager in England. There is 
next a traflic manager, whose duties combine both 
those of a goods manager and superintendent of the 
line. The other two officials are a civil engineer and a 
locomotive superintendent. Mr. Robertson is of 
opinion that one man cannot efficiently perform all 
the duties expected from the traftic manager, as 
understood in India, on a railway of any import- 
ance. By dividing the post, and creating a goods 
manager and a superintendent of the line, keeping 
the two distinct, as in England, proper super- 
vision, efficiency, and economy in work will be 
secured. He lays stress on the principal officer— 
that is, the agent or manager—having had a special 
training in the working of traffic; naturally, it 
. would otherwise be difficult for him to deal with 
questions connected with the chief business of the 
railway. ‘‘At present,” Mr, Robertson says, 
‘*this appears to be the last qualification required 
of an agent or manager.” 

Another excellent suggestion is that the senior 
ofticers of every railway company should be sent 
home at regular intervals, and at the expense of 
their employers, to study improvements made, so 
as to keep abreast of the times. The President of 
the Board and one of the Commissioners should 
also visit England periodically, to consult various 
authorities. Mr. Robertson says that the salaries 
paid to the heads of departments of State railways 
are, in his opinion, inadequate. He thinks that 
the higher appointments of the more important 
railways are entitled to special consideration, and 
should be paid at a rate more commensurate with 
the responsibilities of the office. He condemns the 
practice of fixing a salary, and then refusing to 
pay the particular individual more to retain his 
services; this, he believes, is not conducive to the 
best interests of a commercial business. 

The report next proceeds to consider the question 
of London Boards of Directors. So long as the 
Government employ companies to work a part of 
their property, there must necessarily be a Board 
of Directors ; but Mr. Robertson considers it an 
open question whether the expense in connection 
with them could not be modified, and the number 
of members, in some cases, reduced without im- 

iring efficiency. He advocates a member of the 
finden Board visiting India periodically, to see 
for himself how the railway is being operated ; and 
he should come invested with some power to settle 
questions of minor importance on the spot. It 


would undoubtedly be to the higher interests of the 
undertaking if the Board could have its head- 
quarters in India ; this, however, is said to be out 





of the question. But it would seem desirable that 
more authority should be given to the Indian repre- 
sentative, so that he might—in matters of urgency, 
at any rate—be able to act without waiting for the 
approval of his Board of Directors. Greater powers 
should also be given to heads of departments, 
without which real responsibility is impossible, and 
satisfactory results cannot be expected. Some of 
the London Boards, we are told, keep in excellent 
touch with the railways which they control, and 
they give their officers every encouragement, and 
allow them considerable powers. This policy is 
helpful, and attended with very beneficial results. 
The report discusses the vexed question of state 
as against company management of Indian rail- 
ways; but Mr. Robertson does not award the 
lm of efficiency to either method of procedure. 
He has nut, he says, ‘noticed any very marked 
superiority in practical management in the company- 
worked railways over those worked by the State, 
or vice versd. Different countries, however, have 
different circumstances to deal with. He puts the 
objections to State management under nine sections, 
of which the following is an abstract :—Firstly, 
there is the difficulty of the Government having 
to adjudicate in disputes in which they themselves 
are interested. Next, there is the danger that the 
interests of the railway may be sacrificed to some 
political object. Thirdly, there is the danger that 
something necessary to the interests of some other 
railway, or to the public, may be withheld because 
it may be regarded as injurious to the interests of 
the State railway—that is, the general good is liable 
to be sacrificed for the benefit of the individual. 
Fourthly, there is the difficulty of working on 
strictly commercial principles when a part of the 
staff is pensionable and is not confined to one rail- 
way. Mr. Robertson considers that non-pension- 
able service ensures greater zeal, as a general rule, 
in a commercial undertaking, and we are inclined to 
agree with this opinion. Next there is the danger 
that there will not be continuity of policy in the 
management. As an example of this, it may 
be stated that in the history of the Bengal 
State Railway there were, in five years, no less 
than seven changes of managers. In a country 
like India an extended period of leave of absence 
is necessary, but in that case the acting officer who 
remains carries on the policy of the permanent 
official. In company - worked railways such 
frequent changes as those mentioned are not 
found. Another difficulty that arises is that 
of differentiating between the railway department 
and other departments of the State. It is not 
easy to regulate salaries by the same conditions as 
govern skilled labour in undertakings managed by 
companies, the standard of payment being influ- 
enced by that of officials in other departments of the 
State. Mr. Robertson quotes instances in which 
the ofticials of company-worked lines receive higher 
salaries than those paid on the State railways. It 
is also stated that great difficulty is experienced in 
getting rid of inefticient men. This is common to 
all State departments, but its evil effects are more 
pronounced in a department which ought to be 
worked as a commercial undertaking. There is 
also the difficulty of ignoring the claims of seniority, 
and this stands in the way of making the best 
selection for an appointment. Lastly, there is an 
absence of the healthy and beneficial control which 
a strong and judicial board of directors is capable 
of exercisiug. When a body of men have a per- 
sonal interest and responsibility for the welfare of 
a business, their dividends depending on the proper 
conduct of it, they must necessarily have a more 
»owerful influence for good than can be exercised 
y any system of control which lacks personal 
responsibility for results. 
hese are Mr. Robertson’s opinions, and they 
appear to us very sound ones. He next proceeds 
to consider the advantages of, or, as he says, the 
reasons necessitating, direct State management. 
First, there is the military question, which, for 
some reasons and under certain conditions, must be 
paramount. Mr. Robertson remarks, however, 
that the officers managing company-worked lines 
are drawn from the same class and nationality as 
those managing State-worked railways, and could 
be relied upon to be as patriotic and loyal as 
Government officials themselves. It would, of 
course, be possible, if a military necessity, for the 
Government to take over all the railways ; this was 
done in South Africa during the recent war. The 
second argument in favour of State control is that 
the lines are needed for the training of military 





officers in railway duties. This, however, has not 
been found necessary in England. The third con- 
sideration in favour of State management is that 
State lines are needed as training ground for the 
supervising of the offices of the Government of 
India, and of the consulting engineers. In support 
of this, it is pointed out that State railway training 
is so good that companies select their agents from 
among State officials. Mr. Robertson, however, 
does not, speaking generally, find that company- 
trained officers are inferior to State railway ofticers. 
He thinks also that if the selection of ofticers 
for higher railway appointments under Govern- 
ment were widened, the administration would be 
strengthened. The final advantage quoted is that 
the State-worked railways afford an object-lesson 
to all other railways of the best practice in manage- 
ment. Mr. Robertson remarks, in regard to this 
point, that if the railways were ever used in this 
way, the argument would bea very strong one ; but 
he is of opinion that the retention of the North- 
Western State Railway alone would be sufficient 
for the pu e. 

It will be gathered from the foregoing that the 
author of the report considers that the disadvantages 
of direct State management outweigh any advan- 
tages which it may possess. He goes on, however, 
to point out that the majority of the disadvantages 
are not due to State management per se, but to the 
system of working some railways through com- 
panies, and some directly by the State. He con- 
siders that if the duality of system were eliminated, 
most of the objections to State railway manage- 
ment would disappear. From this it follows that 
the Government should either work all rail- 
ways as State railways, or lease them all to 
companies to work; and the latter, he considers, 
would, on the whole, be the best course for India. 
The Government would, under the latter conditions, 
be in a much better position to watch the interests 
of the country, and to hold the scales evenly 
between contesting parties ; the public would also 
have the benefits resulting from healthy competi- 
tion. In conclusion, he thinks that if it were 
decided to transfer all State railways to companies 
to work, provision should be made to take over 
the existing State railway staff on the present 
terms of service. If, on the other hand, it is 
decided to retain State railways, the scale of pay 
of heads of departments and others is inadequate, 
and this should be brought more into line with 
those prevailing on the company-worked lines. 

From the foregoing extracts which we have made 
from this report, our readers will gather that Mr. 
Robertson has handled the question in a fearless 
yet judicial spirit. No doubt many of the opinions 
he expresses, and the points he raises, are open to 
controversy ; but it cannot be denied, whatever con- 
clusion may be arrived at, that his unprejudiced 
and wide-minded views are worthy of the fullest 
consideration, and are suggestive of important 
measures of reform shown by experience to be im- 
peratively necessary. 








DAMAGES FOR WRONGFUL 
DISMISSAL. 

THE summary dismissal: of a servant sometimes 
involves the master in litigation of a distinctly un- 
pleasant nature. Dismissal with due notice, on the 
other hand, is recognised by law; and if it be 
proved that the necessary notice was given, or that 
wages in lieu of notice were paid by the master, an 
action for damages on the part of the servant is not 
likely to be successful. It sometimes happens, 
however, that a master has recourse to summary 
dismissal for reasons which seem to him to be 
adequate to justify his taking that course, and he 
then finds out to his cost that the servant so dis- 
missed has a remedy at law. In these circum- 
stances the question arises, What is the measure of 
the damages which are to be paid for wrongful 
dismissal ? 

Primé facie, the damages are a sum of money 
equal to that which the servant would have earned 
had he stayed on during the period for which notice 
should have been given. Thus a domestic servant 
dismissed without notice is entitled to a month's 
wages. But in some cases there are contingent 
rights and emoluments attaching to a contract of 
service, and it often becomes a nice question of law 
whether these are to be taken into consideration 1n 
the assessment of damages. A prospective rise in 
salary ; commission which the servant is entitled to 
earn; or in the case of an insurance agent, the 
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right to part with the goodwill which he has him- 
self built up, are all matters which may or may not 
be taken into account. 

In these circumstances it may be of interest to 
consider a few of the cases on the subject :— 

In the case of Lake v. Campbell (5 Law Times 
Reports, 114), a servant was to have a gift of 20I. 
if he remained until Lady Day. The master dis- 
missed him before, so that he did not remain until 
Lady Day; and, although the master could have 
dismissed him by giving him proper notice before 
Lady Day, it was held that he was entitled, as part 
of his damages for the wrongful dismissal, to get 
the 201. gift, which he would have had at Lady 
Day if he remained. 

Again, in the case of Maw v. Jones (25, Q.B.D. 
107), it appeared that, by a deed of apprenticeship, 
the plaintiff bound himself as apprentice to the 
defendants to learn the business of a draper, for 
the term of four years, as from May, 1887 ; and the 
defendants covenanted to instruct him and provide 
him with food and lodging during that term. It 
was provided by the deed that if during the term 
the plaintiff showed want of interest in his work, 
it should be lawful for the defendants to cancel the 
deed upon giving him a week’s notice. In October, 
1888, the defendants dismissed the plaintiff with- 
out notice, assigning as the reason of his dismissal 
that he had been guilty of frequent acts of insub- 
ordination, and had gone out at night without 
permission. The plaintiff having brought an action 
for wrongful dismissal in breach of the apprentice- 
ship deed, the jury found that he had not been 
guilty of the misconduct imputed, and that no 
grounds existed justifying the defendants in dis- 
missing him without notice, and that grounds did 
exist which would have justified them in dismissing 
him with a week’s notice. On the question of 
the measure of the damages to which the plain- 
tiff was entitled under those circumstances, the 
judge directed the jury that, although they might 
take into consideration as an element in the case 
the fact that the defendants would have been 
justified in dismissing the plaintiff with a week’s 
notice, they were not bound to limit the damages 
to the value of the week’s notice which he had lost. 
It, was decided that this was no misdirection. Lord 
Coleridge, in the course of his judgment, said, 
‘*What is the measure of the damages for the 
breach of that condition?” The plaintiff was en- 
titled to recover for all the damage flowing natur- 
ally from the breach, and in considering what they 
would include the jury might take into account the 
difficulty that the plaintiff, as a discharged appren- 
tice, would have in obtaining employment elsewhere. 
The judge told the jury that, as the defendants had 
not acted under the notice clause, fair damages for 
the wrongful dismissal must be given; but at the 
same time he told them that they might take into 
consideration the fact that the defendants would 
have been justified in dismissing the plaintiff under 
the notice clause. In the opinion of the jury, 
after taking into account that the boy was not an 
industrious boy, the fair damages were 211. In 
my judgment the direction was perfectly right and 
the verdict sensible. 

_It will be seen from the above case that the 
measure of damages, or rather the matters to which 
the jury are to look for the assessment of damages, 
are to be explained by the judge ; but it is for the 
jury to say, having regard to the evidence, what 
the damages ought to be. 

An older case seems to be in conflict with the 
decision of Lake v. Campbell, to which we have 
already referred. It appeared that the plaintiff 
was engaged by the defendants to superintend mines 
in America for three years, at a salary of 6001. per 
annum, to increase by 501. every year, to commence 
from his leaving England ; with a proviso that the 
plaintiff should not be dismissed without a twelve- 
months’ notice or twelve months’ salary, and the 
Teasonable expenses of his return; and that. if he 
stayed at the mines three years, a sum should be 
allowed for the expenses of the return of his family. 
The plaintiff left England in August, 1825, and 
arrived at the mines in 1826. The defendants dis- 
missed the plaintiff in 1827, without giving notice 
or paying a year’s salary, or any expenses of the 
return. In an action for breach of contract, a verdict 
having been given, with damages to cover a year’s 
Salary from the time of dismissal, with leave for 
the plaintiff to move to increase the damages by 
3301., the expenses of the return of the plaintiff’s 
family, and 470l., the amount of salary from the 
end of the year after dismissal to the end of the 


third year after his arrival,at the mines, it was 
decided that the plaintiff,.was not entitled to in- 
crease the damages by the, amount of these sums. 

In an unreported case, entitled Hainsworth v. 
the British Workmen’s. and General Assurance 
Company, a curious question arose. The plaintiff 
was an agent employed by the defendant com- 
pany to canvass customers for them. He was em- 
ployed for a term, which was only to be brought to 
an end by his resignation. A clause in the agree- 
ment provided that upon resignation, and if he had 
behaved himself during the period of his employ- 
ment, he should be morally—not legally—entitled 
to sell ‘‘his book” to some new agent to be ap- 
proved by the company. In other words, he 
should be allowed to introduce a new agent, and 
obtain from him an adequate price for the good- 
will. The company dismissed him without notice 
and refused to pay him any compensation, alleging 
misconduct. The jury found that the plaintiff had 
not been guilty of misconduct ; that he was entitled 
to a month’s notice or a month’s salary in lieu 
thereof, and that he was entitled to 751. as damages 
for not being allowed to sell his book. Judgment 
was originally entered for the plaintiff for the full 
amount, but the Court of Appeal have reversed it, 
so far as damages for the sale of the book were 
concerned, holding that they were too remote. This 
decision is now under appeal to the House of 
Lords. It seems to us that if advantages are held 
out to any man on his entering an employment, he 
should be compensated if he is dismissed without 
being allowed to enjoy them. 








GLASGOW CORPORATION 
TELEPHONES. 

WE published last week a letter from Mr. A. R. 
Bennett, of Glasgow, which was more notable for 
warmth of language than for accurate statement or 
consistent argument. Mr. Bennett can hardly 
have read our article with great care, as he accuses 
us baldly of having written it without having seen 
the accounts, whereas we distinctly stated that the 
accounts had been studied in detail. The figures 
we quoted might themselves have convinced the 
general manager of the Glasgow Corporation Tele- 
phone Department that they had been taken straight 
from his own accounts. Mr. Bennett questions 
our figure of 33,3761. for exchange investment. 
Mr. Bennett should either be more accurate as a 
general manager or more careful as a commentator. 
What we said was :—‘‘the total. investment in 
switchboards and exchange appliances generally 
amounts to 33,3761.” Since Mr. Bennett says 
that this is a misstatement of fact, we will quote 
verbatim from the accounts. On pages 7 and 8, 
headed ‘‘ Capital Account, as at May 31, 1903,” we 
find these two items :— 

Bee eid 
Central Exchange construction... 26,260 16 4 


Ud 


Sub-Exchange construction Ba 7,116 8 7 


giving a total of 33,3771. 4s. lld. If these two 
items do not represent switchboards and exchange 
appliances generally, we should bé glad to know 
what they do represent. 

Mr. Bennett, perhaps not unnaturally, takes 
umbrage at our statement that the Post Office 
London plant and the Glasgow Corporation plant 
represent very different standards of telephone 
engineering, but the statement is indisputably 
correct. Mr. Bennett is bound to stand up for 
what he has made himself responsible for ; but 
it is not reasonable to put on an equality, 
as regards value, efficiency, or allowance for 
depreciation, apparatus constructed to work a 
telephone service on the obsolete call-wire system 
with apparatus constructed to work a telephone 
service on the modern common battery system. 
That such an equality existed was Mr. Stevenson’s 
argument, and Mr. Bennett comes to his support 
only with vague generalities and statements not 
easily capable of proof. It is not possible to give 
with the call-wire system either the certainty or 
celerity of service that are obtained with the 
common battery system. The Post Office having, 
in common with all the American telephone com- 
panies, and with several of the European adminis- 
trations, adopted the common battery system as its 
standard method of working, would certainly not 
consent to work on the call-wire system the service 
of any large city of which it might have charge for 
a day longer than it could help. That the Glasgow 
plant does not absolutely infringe the specification 


sible. That specification is couched in merely 
general terms. The fact remains that the Post 
Office, for its own work, has established quite a 
different standard of telephone engineering from 
that followed by the Glasgow Corporation. 

This being so, the argument of our article was 
that Mr. Stevenson was not justified in considering 
the Glasgow plant as identical with the London 
plant, or in basing an estimate of the probable life 
of the former on the Postmaster-General’s estimate 
of the average life of the latter. We maintain that 

sition, and find it quite unshaken by Mr. 

ennett’s somewhat acrimonious comments. In 
regard to the overhead work, Mr. Bennett misses the 
point of our remarks. This was, that one-seventh 
of the total capital at Glasgow was invested in over- 
head work, whereas there is no overhead work in the 
Post Office London plant ; our contention was that 
this again vitiated Mr. Stevenson’s comparison of 
the two plants on even terms. Mr. Bennett 
goes off at a tangent and says:—‘‘It may be 
sufficient to point out that the Post Office cannot 
wire the whole of the enormous London telephone 
area underground, and must perforce employ over- 
head work in some portions of it.” This is merely 
an expression of opinion. Some of the remoter 
parts of the London telephone area are practically 
open country, and in those parts the Post Office 
will very probably distribute by means of overhead 
work. But the current Post Office report—to 
which Mr. Stevenson referred—deals exclusively 
with underground work, and shows that Kingston, 
Richmond and Wimbledon, on the border of 
the area in one. direction, are served in that 
way. As to the cables, Mr. Bennett again lets 
his haste to refute cloud his understanding. We 
quoted Mr. Stevenson quite correctly, and quite 
correctly pointed out, from the figures given in the 
accounts, that 40 per cent. of the cable is armoured 
cable buried in the ground, whereas from Mr. 
Stevenson’s remark it might be inferred that all 
the cable was laid in ducts. As to the suitability 
of buried armoured cable for telephone purposes, we 
differ from Mr. Bennett, and, to the best of our 
information and experience, its use on a large scale 
is not in accordance with general telephone practice. 

On the general question of depreciation we hold to 
our opinion that a depreciation fund of 5 per cent. 
per annum, calculated on the cost of the whole plant, 
would put the Glasgow Corporation telephone de- 
partment in none too sound a financial position. 
On the past year’s working, taking the average 
amount of capital invested, this would amount to 
some 11,5001. The ‘‘ surplus” carried forward from 
the year’s working was 16941. In view of this con- 
trast, it seems to us that the general manager out- 
does the vice-convener in optimism when he says 
that, ‘‘in all probability the surpluses will be sufti- 
cient to pay off the whole cost of the undertaking a 
second time (it having already been paid off once 
by the sinking*fund) within thirty years.” With 
sinking fund at 58001. and ‘“‘surplus” at 1694I., 
this probability seems rather remote. Next year, 
the amount required for sinking fund will be nearly 
8000/1. Even if it were likely, when the full 
operating expenses are charged against revenue, that 
a surplus equivalent to the sinking fund should 
be obtained, it would still provide for depre- 
ciation at the rate of only 34 per cent., which 
is insufficient. The Postmaster-General allows 
for depreciation on his London plant at the 
rate of 24 per cent.; but, as we have now twice 
pointed out, the Post Office plant is of a greatly 
superior character to that of the Glasgow Corpora- 
tion. The average life of the latter should be 
taken at not more than half the Post Office 
figures, and therefore the depreciation allowed at 
Glasgow should be double. 

As to the circulation of our articles among town 
councillors, we regret, of course, that all town 
councillors are not regular readers of ENGINEERING. 
But since the purpose of our articles has been to 
protest against the reckless financial management 
of technical undertakings by town councils, we 
can hardly object to any special effort to give 
them the widest possible circulation among those 
who can best profit by them—if they will only 
read, mark, learn, and inwardly digest. A word 
in conclusion to Mr. Bennett. e trust that 
in future that gentleman will do both himself and 
us the justice to read our columns more carefully 
before taking up the pen, and, should he take it 
up again, to be a little more moderate in his 
remarks. Every figure in our article of October 2 





attached to the Post Office licence is quite pos- 





was quoted directly from the accounts of the Glas- 
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gow Corporation Telephone Department, as Mr. 
Bennett may easily see. Therefore his charges of 
** mis-statements of facts” are a little out of order. 
ENGINEERING is not accustomed either to merit 
such charges or to have to rebut them. 








NOTES. 
Russtan Iron anv Coat Inpustry. 

THE position of the Russian iron and coal industry 
continues to be exceedingly unsatisfactory. The 
effects of over-production on the part of most 
metallurgical establishments—which over-produc- 
tion is the outcome of a short flourishing period— 
are, in fact, felt more and more keenly as time goes 
on. Many coal and anthracite mines have stopped 
working, many coking ovens and many blast-fur- 
naces have been closed, and many iron and steel 
works have been compelled to reduce their produc- 
tion, notwithstanding which the prices ruling for 
mining and metallurgical products are, in many 
cases, below cost price. The financial position of 
many establishments has been most seriously 
affected, and this unsatisfactory state of affairs has 
a baneful influence upon a number of kindred trades, 
as well as upon the earnings of some of the rail- 
ways. The production of coal for 1902 shows a 
decrease of 67,500,000 poods (1,070,000 tons), or 
9.4 per cent., as compared with the previous year 
—an experience unparalleled in the history of the 
coal industry of Southern Russia. A comparison 
between the capacity and the actual output of 
various undertakings throws a strong light upon the 
present state of affairs. Whilst the coal mines of 
the Donetz district are capable of an annual 
output of 1,100,000,000 poods (about 18,000,000 
tons), the output for last year (September 1, 1901, 
to September 1, 1902) only amounted to 59 per cent. 
of this quantity. The coke-ovens have a capacity 
of 145,000,000 poods of coke, but only 42 per cent. 
of this quantity was produced. The production of pig 
iron only represented 55 per cent. of the quantity 
which the South Russian blast-furnaces are capable 
of yielding (160,000,000 poods). The mines of 
Krisroi Rog can yield 303,000,000 poods (4,800,000 
tons) of iron ore per annum. The quantity actually 
worked last year was only 37 per cent. of this figure. 
The number of hards employed in the coal-mines 
has been reduced by 13,500, those of the manu- 
facturing engineers, &c., by 7000, and those em- 
ployed in the Krisroi Rog mines by 500. Amongst 
the means suggested for an alleviation of this un- 
satisfactory state of affairs, an increased export of 
coal from the Black Sea to the Balkan States has 
been advocated, in which case Russian coal would 
have to compete with English ; but more than this 
will be required in order to bring about greater 
harmony between production and consumption. 


PrRoGREss OF AMERICAN SHIPBUILDING. 
The Government return of shipbuilding in the 





United States for the year ending June last shows | 
that the industry is not making very rapid progress, 
for the total tonnage of merchant shipping con- | 
structed (255,675 tons) is 92,000 tons less than in | 
the preceding year, and is barely equal to one-fifth 
of the production of the United Kingdom. The 
number of vessels in process of construction is now 
forty-seven, of 334,147 tons, which is about one- 
third of the total tonnage on the stocks of yards in 
Britain, notwithstanding that we are passing 
through a period of depression unequalled for 
several years. A very large proportion of the ton- 
nage of American ships was for the Lake trade, and 
comparatively few for over-sea traftic. There are, 
however, all the potentialities for a considerable ship- 
building industry in the United States, and the in- 
crease in the naval fleet has induced a considerable 
capital to be invested in marine construction. Thus 
there are ten establishments engaged on merchant 
and Government construction on the Atlantic and 
Pacific coasts, the numbur of employés being 15,200, 
while the total capital is 3,600,000/. Two-thirds 
of the work completed during the past twelve 
months by these establishments was for the Navy— 
namely, 19 vessels of 117,294 tons; while 45 
vessels, of only 74,666 tons, were for the merchant 
service. Seven other establishments,. employing 


6000 men, and with a capital of 800,0001., confine 
themselves to merchant vessels ; and in the year 
ending June, 13ships, of 71,989 tons, were built. 
Eleven establishments do only Government work, 
and here 16,700 men are employed, the capital 
being 3,716,000l. sterling, and at these there. were 





28 naval vessels, of 216,853 tons, constructed. On 


the Great Lakes the American Shipbuilding Com- 
pany holds sway, with 8000 employés, only one 
small establishment being outside the ‘‘ combine.” 
There, 30 vessels of 109,020 tons were built. This 
compares with 146,655 tons built on the sea-board, 
making in all 255,675 tons of merchantmen and 
334,147 tons of naval vessels. There are 46,452 
men employed in all the private concerns. The 
number of merchant ships in course of construc- 
tion is the lowest for several years. There are, 
however, more Government ships on the way; and 
thus it comes that although there is a decrease of 
92,000 tons in the merchant list as compared with 
the previous year, the aggregate is only 28,000 tons 
less than a year ago. The following figures show 
the aggregates of all ships building at the end of 
the past four years in the United States and the 
United Kingdom :— 


United United 
States. Kingdom. 
tons tons 
1900 391,009 1,631,893 
1901 636,793 1,789,165 
1902 617,376 1,303,916 
1903 589,882 1,234,178 


It will thus be seen that the decrease in Great 
Britain is equal to nearly 25 per cent., as compared 
with 1900, almost entirely owing to merchant 
work. In the United States fewer merchant ships 
are now being built than in 1900, but the number of 
warships has increased threefold ; so that it is the 
desire of tne United States for colonial expansion 
and sea power which has assisted the shipbuilding 
industry, rather than the development of the mer- 
cantile fleet. 








INDUSTRIAL NOTES. 

THE annual congress of the Amalgamated Society of 
Railway Servants, which has been concluded at Peter- 
borough, has certainly got through some interesting 
work, but, unfortunately, the public are so much 
absorbed in the great political topic of fiscal reform 
that little attention has been given in the daily Press 
to the meetings. Mr. Bell, M.P., nen fees prudence 
in counselling the union not to demand legislation for 
a whole class which was not represented by the union. 
He — out that of the 575,000 railway servants 
in the country, 250,000 were not associated with the 
union, or, as he put it, ‘‘were men for whom the union 
did not work as a society.” Of the 70,000 clerks, he 
was doubtful whether they had 70 amongst their 
members, while only 10 per cent. of platform porters 
were in the society. And yet the desire of the great 
body of the organisation is that the Eight-Hours Bill 
should include all railway servants, excluding, perhaps, 
the directors. It is now desired that a person should 
not in any day of twenty-four hours be employed on 
or about any railway for a period ex ing eight 
hours, which would make the “shift” system diffi- 
cult of arrangement; but, in addition to this, no 
servant is to be allowed, according to the union, to 
resume work within ten hours of signing off duty, 
and it is sought to include clerks; while the 
term ‘railway” is to include any line or lines 
of railway, however constructed, upon which a 
vehicle is propelled by any power, which obviously 
means tramways. A large measure of the support 
hitherto given to the eight-hours day for railway 
servants was because it affected signalling operations, 
as it was believed that this work so seriously in- 
volved the lives of the travelling public, and that 
long continuance of work tended some times to a 
dangerous lapse of memory. If, however, booking 
clerks and railway porters are to be included, then 
the chances are that railway workers will themselves 
object to the Bill. It must, if extended to tramways, 
seriously affect the finances of many municipal under- 
takings. 

One other point raised at the Congress had reference 
to the working of high- power locomotives, a resolution 
being to the effect that the Congress viewed 
with ‘‘ alarm” the enormously increased strain placed 
upon engine - drivers, firemen, guards, and others 
engaged in the manipulation of railway traffic by the 
increased hauling power of the modern locomotive. 
There was no attempt to define in the resolution the 
cause for ‘‘ alarm,” and the public may be reassured— 
apart altogether from the vigilance of the Board of 
Trade—by the wording of the second clause in the 
resolution, to the effect that everything will come 
right if wages are increased and hours of labour 
reduced. 





Hand-in-hand with the eight-hours day there is 
usually the ‘‘minimum wage” question, and at the 
other conference of workers held during the week—that 
of the Miners’ Federation, at Glasgow—both questions 
were raised, and it - without saying that resolu- 
tions were passed. ere is, of course, much to be 
said for both proposals; but there is one great 





economic fact which is lost sight of, especially in 
the minimum wage agitation. One speaker at the 
Glasgow meeting rejoiced that the minimum wage had 
been secured by the large sections of miners, and he 
was strong in his advocacy of an endeavour to prevent 
any infringement of the minimum wage rule. But in 
his veiled menace he seemed to entirely forget that an 
employer, if compelled to pay the minimum wage, was 
not bound to employ men who were not capable of 
earning that wage. In view of the increasing keen- 
ness of foreign competition, employers must be ac- 
corded the right to have a fair day’s work for a fair 
day’s wage, just as the worker is worthy of his hire. 
Unless industries are conducted on this basis, there 
must come, sooner or later, the inevitable closing down 
of works. Unionists are apt to forget that em- 
ployers have their rights as well as the workers, and 
public sympathy with the worker must be estranged 
unless a large measure of reason is exercised in 
formulating demands. At the Miners’ Federation, for 
instance, there was strong condemnation because mine- 
owners found it necessary to evict from cottages, 
built for the exclusive use of their workers, men who 
refused to continue in their employ. 





The October report of the Amalgamated Society of 
Carpenters and Joiners records a steady increase in 
membership, which the secretary states is not the out- 
come of special organising work, nor can it be attri- 
buted to any marked activity in trade, which through- 
out the year (as the unemployed returns show) has 
been far from good, but rather to a conviction that if 
unions are to fulfil the object for which they are 
formed, by placing the workmen on a more equal 
footing with their employers when bargaining with 
them on trade matters, there must be no slackening 
of efforts to combine the forces of labour, but rather 
to realise the altered conditions now to be faced, and 
mould the policy accordingly. 





The continuance or abandonment of the Penrhyn 
strike was made the subject of voting by a show of 
hands at the meeting of the men held on Saturday 


night. There were 452 in favour of continuing the 
struggle, and 76 against. Seven abstained from 
voting. 





In the October report of the Amalgamated Society 
of Engineers, Mr. Barnes says that the total member- 
ship of the organisation is now 95,302. At the end of 
August it was 95,201. On donation benefit there are 
3727, as compared with 3244 ; on sick benefit, 2026, as 
compared with 2001 ; and on superannuation, 4487, as 
compared with 4462. The wages question remains in 
abeyance, and will be the subject of report later on. 
Meantime it may be said that the Belfast members have 
indicated a restive spirit, and the Glasgow district com- 
mittee has been reinstated. The Newcastle district 
committee has adopted a resolution in favour of post- 
poning the whole matter till next year, which resolu- 
tion contrasts very oddly with the terms of the circular 
issued by the officers of that body some months ago, 
and in which the council was blamed for not allowing 
a strike then. The matter has also been discussed in 
Glasgow in a more or less regular manner, A member 
of the committee there has been interviewed, and has 

iven it as his personal opinion that, in view of the 
Tifficulties of the situation, the dezision of the council 
had not been a wrong one. 





In the course of a series of articles on the industrial 
conditions in Germany, the 7imes has given some 
interesting particulars of the cost of living, sopplie? 
from representative working men; and although it is 
always dangerous to make general deductions from 
more or less isolated cases, it would seem that the 
balance-sheet of the German mechanic, so far as the 
debit side is concerned, does not differ very materially 
from that of his British fellow. Records are given of 
eleven families belonging to a class of workmen in 
good employment and earning a fair income. Thus 
the wages in Prussia vary from about 21 marks (1 mark 
=1s.) to 39 marks per week, the latter being evidently 
for skilled mechanics. One point of interest is that all 
of these workmen are required to pay income-tax, the 
higher-paid worker paying (according to his state- 
ment) 20 marks per year. The aggregate number of 
persons dealt with in the eleven returns is 59, and the 
number of rooms occupied collectively 27; and it 
would appear that the average number of persons per 
room is 2.2, and that the average weekly rent per 
room is 1s. 94d. The Zimes correspondent says that 
in English towns of a similar nature to those in which 
the Prussian and Saxon workers dwell, families of the 
same grade live in separate houses which contain not 
less than four rooms, and the average rent per room 
is not more than 1s. 2d. per week. There may be 
a difference of opinion as to this estimate, which 
is much less than the rent charged by the Lon- 
don County Council for the houses in their suburban 
colonies. In regard to food, the correspondent has 
examined the average prices current in Prussian 
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towns, and has come to the conclusion that, taking 
staple articles, the only item that seems cheaper is 
eggs. Wheat and flour are about 14d. to 2d. per lb., 
butter 1s. 2d. to 1s. 3d. per lb., while sugar at 34d. to 
4d. per lb. is about double the cost here. Beef is 8d. 
to 9d. per pound, and mutton 84d. to 9d., considerabl 
dearer, he says, than the cheapest quality in England, 
which is little, if at all, inferior. It is interesting to 
note that in every case something like 5 per cent. of 
the income is spent on ‘‘ beer and amusement,” 
although this fluctuates considerably. In all cases 
there is an allowance for sick fund, and in several 
cases a balance for deposit in the savings bank. 

Incidentally some particulars are given as to the 
co-operative societies, of which there are 1528 in Ger- 
many, the total membership being reckoned at 
1 million to 14 million. Many societies are organised 
in connection with the large industrial establishments, 
Krupp’s being not only a representative, but a flourish- 
ing concern. Starting independently, it did not prosper, 
and was taken over by the firm in 1868, when there 
were three grocery stores; now there are fifty-one 
shops, and although membership is not confined to 
the company’s workers, a bonus is given to them, this 
averaging about 36s. per annum per head. The con- 
cern, however, is carried on as an independent busi- 
ness, with its own capital and on business lines, the 
idea being to ensure that the workers will secure the 
best at the lowest current prices. 





The Glasgow secretary of the Marine Engineers’ 
Association, Limited—an organisation for sea-going, 
not manufacturing, engineers—in his current report 
says :—‘* We learn, with the utmost astonishment, that 
an order has been issued by some of the largest em- 
ployers in the engineering trades that in future no 
men over 45 years of age are to be employed. Is this 
the outcome of the Workmen’s Compensation Act? 
On what basis has such a monstrous proposal been 
worked out? We are aware that the Corporation 
insist on that age limit, but in that case there are 
pensions in store; but with ordinary workmen, with 
a bare living wage, it is quite another matter. We 
are strongly of opinion that a man at that age is worth 
a couple of the halflins with 20 years’ less experience, 
and so we think employers will find in practice should 
such insane orders be adhered to. Meanwhile the 
prospect before workmen is sad to contemplate if this 
really comes to pass.” 





- The programme for the eleventh annual congress of 
the National Free Labour. Association, which is to be 
held ten days hence, has been issued, and indicates 
that the organisation is advancing. Naturally, the 
council express satisfaction at the “ effective legal 
checks” which have been administered to trade-union 
actions. They also deal with the re fiscal 
question, supporting a revision of our present legisla- 
tion—-a proposal which is certain to give rise to a 
difference of opinion, as many of the delegates must 
entertain the view that freedom of action ought 
to apply to commerce generally, as_ well as to 
relations between capital and labour. The question 
of picketing is also to be raised, the idea of the 
executive being to terminate the difficulty of inter- 
pretation by elimination of the qualifying clause 
(clause 2, section 7) from the Conspiracy and Protec- 
tion of Property Act, 1875, which clause has been 
hitherto erroneously held to justify picketing. Another 
resolution protests against the claim of trade unions 
to the protection of their funds from the consequences 
of illegal acts as ‘‘ an attempt to evade lawful responsi- 
bility” “‘ inimical to the best interests of capital and 
labour and destructive to British industrial pro- 
sperity.”” A claim for a reasonable amount of free 
labour representation on the Labour, Department of 
the heel, of Trade is again made. The general 
secretary, Mr. Collison, is to give evidence before the 
Commission on Trade Combinations and Disputes on 
his own experience of strikes. 








Mexican Hypravuic Power.—The construction of by- 
draulic power plants in Mexico is being actively _ 
forward. Among projects of this class is one for the 
electric lighting of various towns in the State of Vera 
Cruz. The proposed plant is to be constructed upon the 
Tulancingo. 





Tue INSTITUTION OF ELECTRICAL ENGINEERS AND THE 
Toms or Vorta.—The bronze shield subscribed for by 
the students of the Institution of Electrical Engineers at 
the beginning of the present year, has now been placed 


upon the tomb of Volta at Camnago, near Como. The| & 


ceremony of fixing it in place was performed on Sunday, 
October 5, with many expressions of international good 
feeling, in the presence of Professor Count Alessandro 
Volta, Cav. Franchi, the Sindaco of Camnago, with 
several members of the Volta family, and a number of 
other guests. The shield is mounted on a slab of green 
marble, supported on granite in front of the tomb. The 
electrotype reproduction, which was officially deposited 
on the tomb on the occasion of the visit of the Institution 
in April last, has been transferred to the Civic Museum 
in Como, where it is placed in the collection of Volta 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, September 30, 1903. 

A GENERAL suspension of pig-iron production is now 
contemplated in order to prevent any further depre- 
ciation in values. The furnaces of eastern Pennsyl- 
vania and New Jersey will restrict production 20 per 
cent. A meeting has been held at Pittsburgh wherein 
a suspension of production of a number of furnaces in 
that region will be seriously considered, so far as forge 
and foundry irons are concerned. A meeting of the 
southern pig-iron producers will be held at Birmingham, 


iron. This sudden action has taken the market by 
surprise. Apparently, there is no urgent reason for 
it. It is more a matter of scare than necessity. 
Basic and Bessemer production will probably continue 
as heretofore. The reduction is contemplated by the 
weaker interests, and the objective point is probably 
to effect a reduction of wages of possibly 10 per cent. 
This restriction affects iron rather than steel. The steel 
situation has suffered very little from the depressing 
influences which have affected the markets for six 
months past. The Billet Association has reasserted 
former quotations notwithstanding a very severe ham- 
mering, which it received from buyers to make a cut 
of 2 dols. or 3 dols. per ton in order to make the price of 
steel billets harmonise with the prices of iron products. 
The steel situation is very strong and the steel-makers 
are in a position to maintain their attitude, and they are 
determined to do it. They do not see what benefit is 
to be derived from cutting prices, although they are 
well able to cut 3 or 4 dols. per ton, and still enjoy 
enormous profits. There isa very heavy demand for 
merchant steel and wire, and wire products. A vast 
amount of construction work has Noh held up for 
months past on account of prolonged and annoying 
labour disturbances. Despite confident anticipations 
to the contrary, these labour disturbances continue ; 
and as the season is too far gone for the profitable re- 
sumption of important building operations this season, 
the stecl-makers see that there is nothing to be gained 
hy a cutting of prices. As soon as matters settle a 
very heavy demand for steel billets will, of necessity, 
develop itself. Every railroad system in the country 
has pigeon-holed requirements, which will aggregate 
anywhere from 300,000 to 400,000 tons of material. 

n view of these facts there is but little occasion 
for much of the gloomy forebodings which are to be 
heard in the daily Press. The liquidation in stocks 
which has been pore now for many months has 
brought about a good condition of things, although it 
has transferred many hundred millions of dollars of 
nominal values from one set of pockets to another. 
In other words, the recent liquidations have resulted 
in a redistribution of wealth on a scale of magni- 
tude never before witnessed. It has also had the 
excellent effect of reducing values of nearly all 
securities to somewhere near their proper level. The 
outcome of this will be a general improvement in 
demand next year for securities, and even for new 
stocks, which will be launched upon the market by 
quite a number of enterprises which have been scared 
off during the past year. The labour situation is 
serious so far as all building and construction is con- 
cerned, The outcome of it will be for next year a 
general advance in the rate of wages, to which the 
industries will have to accommodate themselves. 








Locomotives In France.—The Paris, Lyons, and Medi- 
terranean Railway Company is about to let contracts for 
30 tender locomotives. 





CAMMELLS AND Larrps.—The shareholders 1n_ Charles 
Cammell and Co., Limited, and Laird Brothers, Limited, 
approved on Monday a provisional arrangement made for 
the fusion of the two undertakings. e consideration 
to be paid by Cammells to Lairds is 300,000/. in prefer- 
ence shares ; 55,000/. in 11,000 5/. ordinary shares, to b 
taken as worth 10/. each, or 110,000/.; and 172,500/. in 
cash. The undivided profit of Laird Brothers as at 
May 31, 1903 (31,134/.) accrues to Charles Cammell and 
Co., Limited. Mr. Longden, who presided over the pro- 
prietors of Charles Cammell and Co., Limited, ‘stated 
that the present works at Birkenhead covered an area of 
234 acres, with a frontage to the Mersey of 640 ft.; while 
the area to be covered by the operations of the subsidiary 
company, also acquired in the combination, was 60 acres, 
with a river frontage of 1095 ft. There was also an 
adjoining piece of land, bs atgagers af 134 acres in ex- 
tent, with a frontage of ft., which could be secured 
under an option exercisable up to December 31, 1903. On 
the piece first mentioned it was proposed to construct two 
raving docks, one 700 ft. and the other 900 ft. in length, 
which would be capable of taking in the longest and 
largest vessels now afloat. A large refloating basin, pro- 
perly equipped, was also to be constructed. The new 
property was subject to a 50 years’ lease from January 1, 
1902, from the Mersey Docks and Harbour Board, which 
had undertaken to complete the necessary seawall along 
the frontage, to construct the entrances to the two docks 
and basins, and to be responsible for their maintenance 
upon terms which might os considered fair and reason- 
able. The new company resulting from the proposed 
amalgamation will be known as Cammell, Laird, and 


Ala., next week, to talk over a reduction in Alabama | Ag 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam coal has shown scarcely any change at 
Cardiff, the market having been generally steady. The 
best large steam coal has made 14s. 3d. to 14s. 6d. per ton, 
while secondary qualities have brought 13s. 6d. to 13s. 9d. 
per ton. The best smalls have made 7s. 6d. to 8s. per 
ton, while secondary qualities have been quoted at 6s. 3d. 
to 7s. per ton. The best ordinary household coal has been 
making 14s. to 15s. per ton; No. 3 Rhondda large has 
been quoted at 14s. $d. to 15s. per ton. Coke has been 
scarcely so firm ; foundry qualities have made 19s. to 20s. 
per ton, and furnace ditto at 17s. 6d. to 18s. 3d. per ton. 
regards iron ore, rubio has been quoted atl4s. per ton ; 
Tafna at 15s. per ton; and Almeria at 14s. per ton, 
freight charges included. 

The Swansea Valley.—There is nothing further to 
report as regards the position of the tinplate trade ; the 
mills are in active operation, with the exception of some 
which are undergoing repairs or alterations. A four-mill 
plant at Messrs, Player’s Clydach works is approaching 
completion. The latest improvements have n intro- 
duced for the purpose of economising labour and saving 
fuel. A couple of sheet mills which have been in course 
of erection at Messrs. Gilbertson’s works at Pontardawe 
are approaching completion. The condition of the steel 
trade leaves something to be desired. 


Ft eae —— rag hice exports of coal from 
e six princi elsh ports—Cardiff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—in Sigheuiher were 
as follows :—Foreign, 1,595,190 tons; coastwise, 389,475 
tons ; total, 1,984,665 tons. The exports of iron and 
steel from the six ports for the month were 9022 tons; of 
coke, 8805 tons, and of patent fuel, 84,992 tons. The 

ate exports of coal from the six ports for the nine 
months ending September 30 this year were :—Cardiff, 
12,401,431 tons; Newport, 2,827,150 tons; Swansea, 
1,616,703 tons ; Port Talbot, 541,382 tons ; Neath, 222,082 
tons; and Llanelly, 218,586 tons; making an aggregate 
of 17,827,334 tons. The exports of iron and prt for the 
first nine months of this year were :—Cardiff, 45,631 
tons ; King) 2 20,009 tons; Swansea, 12,367 tons; 
and Port Talbot, Neath, and Llanelly, nil; making an 
aggregate of 78,007 tons. The exports of coke for the 
nine months were :—Cardiff, 36,496 tons; Newport, 9899 
tons ; Swansea, 12,372 tons; Port Talbot, 14,790 tons; 
Neath, nil; and Llanelly, 11 tons ; making an te 
of 73,568 tons. The exports of patent fuel for the nine 
months were :—Cardiff, 258,248 tons; Newport, 32,911 
tons; Swansea, 354,562 tons; Port Talbot, 69,169 tons ; 
and Neath and Llanelly nil; making an aggregate of 
714,890 tons. 


South Wales Institute of Engineers.—At a quarterly 
meeting of the South Wales “Tostitute of Engineers at 
Cardiff, on Thursday, Mr. T. Hurry Riches, president, 
announced that the council had decided to offer a prize 
every two years—the period of the presidential office— 
to the member adjudged to have contributed the best 
paper to the proceedings of the institute. The chief 
object of the council, in doing this, was to encourage 
the younger members. The prize would consist of a 
substantial memento in the shape of a medal, and the 
first medal would be awarded at the termination of his 
own term of office in April next. In a resumed dis- 
cussion of a paper by Mr. H. K. Jordan, on the ‘* South 
Trough of the East Glamorgan Coalfield,” general con- 
currence was expressed with the author’s contention that 
the Government survey is wrong in the correlation of the 
Mynyddislwyn seam with the No. 1 Llantwit ; and the 
me sea was thrown out that the Government should 
withdraw maps which were known to be in error on this 
point, and not wait until the present stock is exhausted. 








Our Locomotive Exrorts.—Although the shipments 
of locomotives from the United Kingdom showed some 
falling-off in September, the shipments for the first three 
quarters of 1903 exhibit a satisfactory progress, especially 
when the comparison is extended to 1901. The weakness 
of the con tony for September is explained by the con- 
siderable falling off observable in the Indian demand ; on 
the other hand, the exports of engines to British South 
Africa exhibited a satisfactory activity. The aggregate 
value of the locomotives exported from the United King- 


be | dom to September 30 this year was 1,765,353/., as com- 


pared with 1,674,282/. in the corresponding period of 1902, 
and 1,359,198/. in the corresponding period of 1901. The 
value of the principal deliveries in the first three quarters 
of the last three years was as follow :— 





Colonial Group. 1903. 1902, | 1901. 
£ “Cee 
British South Africa -- 460,778 819,080 179,298 
British India os --| 437,894 609,092 382,094 
Australasia .. es --| 821,659 287,897 | 274,762 


The close of the war has, of course, greatly stimulated 
South African railway enterprise; the restoration of 
peace also rendered necessary considerable replacements 
of the rolling stock damaged by the Boers. It may be 
noted that the value of the British locomotives exported 
to South America in the first nine months of this year 
was 163,613/., as compared with 98,2817. in the corre- 
sponding period of 1902, and 181,950/. in the correspond- 
ing period of 1901. It will be observed that the Colonial 
demand continues to be the main support of our export 
locomotive trade. That this is even increasingly the case 
is illustrated by the fact that 69 per cent. of the locomo- 
tives exported from the United Kingdoms to September 
30 this year went to British colonies, while the corre- 
sponding proportion in the corresponding period of 1901 
was 61 per cent. 
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STEEL CEMENTS. 
To THE Eprtor or ENGINEERING. 

Srr,—We note the letter of ‘ npr, | Engineer” in 
your issue of the 2nd inst., and the two letters in your 
subsequent issue. The idea that, because in some cases 
the use of an iron cement is abused, the material should be 
altogether tabooed is incomprehensible to us. If that 
line of reasoning was applied—and in many cases it might 
be applied with infinitely more justification—to all manu- 
factures, where should we stand? It is absurd to sup- 
pose, and nonsensical to expect, that any man is going to 
scrap a casting because of a blow-hole or some slight de- 
fect which does not in any way impair the value of it. 
The right thing for the man to do—that is, if he is in 
business for other than philanthropic reasons—is to trim 
the job up with the material that most closely re- 
sembles the casting, both in appearances and in actual 
metallic qualities. We enclose for your inspection 
a made-up piece of an iron cement which we manu- 
facture, and we put it to you that a cement of this 
character, which can be filed and machined, is as hard as 
cast iron, and which we guarantee to resist the action of 
water and oils, has a proper and legitimate use in the 
foundry. As to where the as should be drawn, that is 
altogether a question for the people who use a cement. 
They see the defects, and know best how to deal with 
them. It is certainly not right to throw the responsibility 
of misuse on to the manufacturers. But apart altogether 
from foundry work, there are an infinite number of per- 
fectly legitimate uses to which a cement like the sample 
enclosed can be put, such as stopping leakages in pipes 
and boilers, making joints, &c. 

In conclusion, we would like to say that we are pre- 
pared to send free samples of our Ferrum cement to those 
gentlemen who consider the use of a cement in a foundry 
improper, if they will send us their card and undertake 
to report to us the result of using the same. 

Yours faithfully, 
For the Amalgams Company, 
H. RryNnowps. 
Weever’s Buildings, Joiner-street, Sheffield, 
October 12, 1903. 








THE EFFECT OF WIND PRESSURES ON 
ROOFS. 
To THE EpiTror oF ENGINEERING. 

Srr,—I have read Mr. Nielsen’s article on ‘‘ The Effect 
of Wind Pressure on Roofs,” in your issue of October 9, 
with very great interest. Although fully agreeing with 
Mr. Nielsen as to the inaccuracy of the common method 
of estimating the pressure of the wind on roofs, and the 
importance of a consideration of the suction on the lee- 
ward side, I should be glad if you will allow me to make 
a few criticisms of his method of estimating the intensity 
and distribution of wind pressures. 

As this method is based entirely on Mr. Irminger’s 
experiments, an account of which was published in your 
issue of December 27, 1895, and also in the Journal of Gas 
Lighting, vol lxxiii., page 1303, and which, as far as Iam 
aware, have not been extended, it is important that engi- 
neers should know the exact nature of the experimental 
evidence on which they are asked to effect a revolution in 
roof design, more especially as some of your readers may 
have sume difficulty in forming a concise idea of them 
from Mr. Nielsen’s article. 

Mr. Irminger’s experiments appear to have been carried 
out in a rectangular channel, 9 in. by 44 in., fixed hori- 
zontally to the side of a high chimney, and the observa- 
tions upon which Mr. Nielsen bases his deductions con- 
sist of :— 

1. A determination of the total pressure and also the 
negative pressure or suction on long planes set at varying 
angles to the current of air. 

2. A determination of the magnitude and variation of 
the intensity of the air pressure on a single house-model 
with a roof inclined at 45 deg. 

The results obtained are quoted by Mr. Nielsen in the 
table in his article, the particular feature in them being 
the magnitude of the negative pressure or suction on the 
leeward side of the plates, compared with that which has 
been observed by other experimenters ; thus, for a plate 
on which a current of air impinges normally, Mr. Irminger 
gives the pressure on the leeward side as 57 per cent. of 
the total pressure, whereas Mr. Dines, in his experiments* 
in the open, found that this pressure was only 33 per 
cent. of the total. A possible explanation of the prepen- 
derance of the suction effect in Mr. Irminger’s experi- 
ments isthat the dimensions of the experimental plate 
were not small compared with the dimensions of the 
channel, which would undoubtedly have the effect of 
accentuating the negative pressure on the leeward side, 
and this would certainly seem to have been the case in 
Mr. Irminger’s experiments with planes, the area of 
whicht appear to have amounted to about 18 per cent. of 
the total area of thechannel. Unfortunately, I have been 
unable to find the dimensions of the house model re- 
corded in any of the papers to which I have had access. 
I venture to think that the small dimensions of the experi- 
mental channel are the cause of the abnormal suction 
effect, and that the negative pressures on the leeward side 
of buildings will not‘greatly exceed half the values given in 
Mr. Neilsen’s table. 

If we consider now Mr. Neilsen’s deductions from these 
experiments, it will be noticed that, in the absence of 
any experimental data as to the magnitude and distri- 
bution of the pressure on roofs of angles other than 45 deg., 
the following assumptions are made :— 

1. That the ratio of the pressure on the windward side 


* Journal of the Meteorological Society, vol. xvi., page 
210. 





+ See ENGINEERING, vol. lx., page 787. 





of a roof to the pressure on the windward side of a long 
plane is the same for all angles of inclination. 

2. That the ratio of the negative pressure on the lee- 
ward side of a roof to the negative pressure on the lee- 
ward side of along plane is the same for all angles of 
inclination. 

3. That the distribution, or variation in intensity, of 
the pressure on the -windward side of roofs is the same 
for all angles of inclination. 
As regards the first two assumptions, although subse- 
quent experiments may prove them to be approximately 
true, I cannot think that, in the present state of our 
knowledge of eddy currents in air, engineers would be 
justified in adopting them without further investigation. 

he third assumption, which amounts to a statement that 
the position of the centre of pressure on a plate is the 
same for all angles of inclination, is op both to 
theory and the well-known results of Dines, Langley, 
Kummer, and others. 

To the application, however, to the case of a roof with 
an angle of 45 deg., which is the only case treated experi- 
mentally by Mr. Irminger, these objections cannot be 
raised, with the exception of the probable over-estima- 
tion of the negative pressure on the leeward side. Engi- 
neers will be grateful to Mr. Nielsen for the great pains 
he has taken in working out the complicated case given in 
his article. One cannot help eibine, indeed, in the 
interests of the weaker brethren, that Mr. Neilsen had 
taken a case somewhat less awe-inspiring than the one he 
has treated so fully. 

T am, Sir, yours truly, 
T. E. STANTON. 








MISCELLANEA. 

For the production of steel castings free from blow- 
holes, M. Meslan recommends the addition to the molten 
metal of an alloy of aluminium and calcium. These two 
metals in combination will absorb all the gases present 
in the steel. 

The delivery of the inaugural address by the President 
of the Institution of Civil Engineers—Sir William H. 
White, K.C.B.—has been fixed for Tuesday, November 3. 
The presentation of the Council’s awards will take place 
the same evening. 

The Board of Education have received a communica- 
tion from the Foreign Office, intimating that an Inter- 
national Fine Art and Horticultural Exhibition is to be 
opened at Diisseldorf on May 1, 1904. A hope is ex- 
»ressed that England will contribute largely to this Exhi- 
vition. 

At a meeting held by representatives for the metal 
industries of the northern and Baltic provinces of Russia, 
it was decided to petition the Government that the duty 
on coal (14 kopec per pood) should be reduced ; that the 
harbour accommodation of St. Petersburg should be in- 
creased, and that the rates of the railway lines running 
to the harbour should be reduced ; that the railway freight 
charges for naphtha from various Volga harbours should 
be reduced for private wagons ; that a harbour might be 
constructed at Tscherepowetz, on the River Scheksma. 


An order for three steam turbines has recently been 
_— with the Westinghouse Machine Company, East 
-ittsburg, by the Pennsylvanian Railroad in connection 
with the New York terminal equipment. Each machine 
will have a capacity of 7400 electrical horse-power, and 
will drive a 5500-kilowatt three-phase alternator. The 
overload capacity will be 11,000 horse-power. It is - 

sed to work with steam at 200 lb. pressure and 175 i 
‘ahr. superheat. The alternator will deliver current at 
11,000 volts. The equipment is to be delivered in July, 
1904, 


Dr. Oskar Nagel, of New York, states that he has 
found that a mixture of pig irons of the composition 
given below gives castings very resistant to acids :— 


A. B. C. 
Silicon x 3.5 1.5 0.7 
Manganese... 0.5 0.4 0.2 to 0.3 
Phosphorus 0.2 0.2 0.2 


Total carbon 3.8 3.5 3.5 


All three should be free from sulphur and copper. The 
best mixture was found to be two parts of A with one of 
B and one of C. 


An English-Irish syndicate was recently formed for the 
purpose of removing some of the difficulties in the way 
of the industrial development of Ireland. Coal being 
dear in that country, the object of the syndicate is to 
supply other fuel at a cheaper rate. This fuel is turf, 
which abounds. It is cut, dried, and pressed into bricks. 
The results have been satisfactory, and are considered to 
more than justify the trouble and expense that has been 
incurred. A turf-brick mill has been established in the 
North of Ireland, having a daily capacity of 150 tons. 
Others are to be erected as soon as possible in other parts 
of the island. 


The construction of a very large siding is now to be 
commenced by the North-Eastern Railway Company at 
Northallerton, in order to deal with the goods traffic at 
that station. When finished it will be the largest in the 
world, and it is estimated that it will cost about 520,000/. 
In connection with it, a model village of 500 houses will 
be formed for the accommodation of the workmen em- 
ployed in shunting operations. Sufficient land has been 
secured between the main line and the Melmerby branch. 
The siding will have two gradients, one falling north, and 
the other south, and will act as a central marshalling 
station for trains. 


The old White Star Liner Britannic has had a good re- 
cord, but her successful career is at an end, and she is being 





broken up. .She was a splendid example of British ship- 


building and engineering, having crossed the Atlantic 
with the utmost regularity for twenty-five years, during 
which time she never had a mishap, and was doing as 
well at the close of her career as at the beginning, and 
that with the same engines and boilers as were origin- 
ally placed in her. It may be remembered that she was 
employed by the Government as a troopship during the 
South African war, and it is with a feeling of regret that 
we learn that her work is accomplished. She was one of 
the most comfortable boats on the Atlantic. 


St. Petersburg’s water supply is not satisfactory under 
the existing conditions, and various schemes for new 
means of supplying the Russian capital with a sufficiency 
of good water have recently been under discussion. The 
plan of drawing the water from a locality on the Warsaw 
railway, some 140 versts from St. Petersburg, has been 
discarded partly because the cost. would be excessive and 
partly because it did not offer sufficient guarantee as to 
the quality of the water. -Another plan, according to 
which the water of the Lake Ladoga would be used, 
requires a more thorough investigation, and at present 
the authorities seem to favour a scheme of utilising the 
Taizki springs. 

The Island of Newfoundland has an area of 42,734 
square miles and a population of 220,000 souls, It is rich 
in minerals, among which are gold, galena, iron, man- 
ganese, gypsum, copper, pyrites, sandstone, petroleum, 
asbestos, mica, coal, chromite marble, lead, nickel, and 
roofing slate. Among the copper-producing countries 
of the world it stands sixth, and its mines have been in 
operation since 1864, and have produced about 9,000,000 
tons of ore. The forest resources of the island are practi- 
cally untouched, and include spruce, larch, aspen, birch, 
balsam, poplar, balsam fir, pine, ash, elm, maple, and fir. 
It is likely, however, that developments will before long 
take place, as large holdings are now being controlled by 
the British oe Company, the Island Lumber Com- 
pany, and others. 


At the recent Congrés de la Houille Blanche, M. Thury 
gave some particulars as to the line by which electric 
energy is being transmitted from St. Maurice to Lau- 
sanne. The current is generated by a number of con- 
tinuous-current dynamos, coupled in series. The length 
of the transmission line is 58 kilometres (36.04 miles), and 
the conductor is carried on 1200 posts, and supported by 
3000 insulators of the double-bell type. It is intended 
to carry 5000 horse-power at a variable voltage, which 
may attain 22,000 volts. The insulation of the line was 
tested with a current at 25,000 volts. The loss of the 
line, as thus tested, in dry weather was only 0.07 per cent. 
of the —!, transmitted, and 0.09 per cent. in foggy 
weather. The results obtained have been so satisfactory 
that the possibility of using an earth return is being con- 
sidered. 

The largest bridge in Cuba has recently been constructed 
and opened. It is situated 20 miles from the city of 
Cienfuegos, on the road to the Manicaragua Valley, which 
is the tobacco belt of Santa Clara Province. It crosses 
the Arimao river, and is 454 ft. in length with a width of 
17 ft. It is carried ontwo piers and two abutments, which 
are built of concrete capped with granite. They are 35 ft. 
above the normal water level. The flooring of the bridge 
is constructed of native hard woods—mahogany, black 
jucaro, and sabicu. The girders are of steel, on the Pratt 
system, and were made by the American Bridge Com- 

ny, of New York, and the structure cost 50,000 dols. 

uring erection the supporting works were twice carried 
away by floods. The construction of this bridge is much 
appreciated by those who have occasion to use it, because 
traffic wassometimes suspended for thirty days at a time 
before it was erected, owing to floods. 








Contracts.—The British Thomson-Houston Company, 
Limited, inform us that they are supplying a 250-kilo- 
watt three-phase generator, with 375 horse-power Belliss 
and Morcom compound engine, to the Bolsover Colliery, 
for power purposes.—The J. M. Voith Works, at Heiden- 
heim, have received a contract for three double-spiral 
turbines, of 11,390 horse-power each, for the Ontario 
Power Company; Niagara Falls. A few weeks ago they 
received an order for two spiral turbines, of 6000 horse- 

wer each, for the Hamilton Electric Light and Cataract 

>ower Company, Limited. 





Prrsonat.—Mr. William Cramp, A.M.I.E.E., late 
lecturer on Electrical Design at the Central Technical 
College, has joined the Crypto Works Company, Li- 
mited, 29, Clerkenwell-road, E.C., as electrical expert. 
His first duties will be to supervise the manufacture and 
development of repulsion motors of his own design for 
monophase working and continuous - current enclosed 
motors.—Mr. C. J. Watson-Munro, former] aeeneging 
director and secretary of the Stockton Malleable Iron 
Company, Limited, Stockton-on-Tees, has been emai 
secretary of the Ebbw Vale Steel, Iron, and Coal Company, 
Limited, Ebbw Vale.—We learn that the Klein Engineer- 
ing Company, Limited, Manchester, have added another 
branch to their general engineering business, and have 
made arrangements with Mr. Charles Ingrey, of London, 
for the sole right of manufacture and sale of his patent 
automatic weighing and recording machinery. This _ 
paratus is not a measuring device, but weighs and records 
the actual weight of the materials it deals with. It is 
adapted for dealing with coal, coke, metals, ores, cement, 
grain, &c., in quantities from 10 to 200 tons per hour, 
and is specially adapted for weighing and recording the 
exact weight of coal in each tub at collieries at the rate of 


five per minute, 
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SPECIAL TURRET LATHE. 
CONSTRUCTED BY MESSRS. LUDW. LOEWE, AND CO., ENGINEERS, BERLIN. 








On the present page we illustrate a very complete 
turret lathe designed and manufactured by Messrs. 
Ludw. Loewe and Co., of Berlin, and 30 and 32, 
Farringdon-road, London. This machine is one of 
the class of semi-automatic machines that has been 
designed for rapidly manufacturing parts, accurate 
and interchangeable, in large numbers. 

The bed is of girder type with flat bearing and 
sliding surfaces for the saddle and turret base. A 
capacious oil-tray is cast on the top of the legs, and 
the bed is carried on solid blocks standing above the 
tray bottom, thus suiting the machine for working 
on iron or steel with a flood of oil or water over the 
work and tools. The headstock is cast solid with 
the bed. It carries a three-speed cone pulley, and 
brackets for back gear are cast solid with the standards 
of the headstock. The back gear is instantaneously 
put into or out of action by a hand-lever actuating a 
double clutch in the cone pulleys and in the toothed 
wheel on the headstock spindle, the clutch being fast 
on the spindle and engaging either the back gear wheel 
or the belt cone as desired. The spindle is hollow, 
hardened, and ground, and is carried in long gun- 








metal bearings, which are accurately scraped to the | 
spindle, and are adjustable fur wear by notched nuts. | 
End pressure is carried by hardened and ground steel | 
rings. The chuck on the spindle nose is, for the special 
parts on which we have seen the machine at work, 
operated by a hand-wheel and screw at the back end 
of the spindle, which also carries a belt pulley that 
drives the feed countershaft below ; this carries a four- 
speed cone pulley, from which belts are led to the 
feed shaft of the turret at the back, and of the slide 
saddle at the front of the machine. When desired, the 
machine is made with a wire feed for the production of 
pieces from rods. 

The front feed is actuated by a splined shaft, and 
the apron carries hand-wheels for longitudinal and 
cross-feed by hand, and also a three-position lever for 
engaging the automatic gears for cross or longitudinal 
movements. This is arranged so that the longitudinal 
and cross feed cannot both be in gear at once, while 
neither of them is in gear when the lever is in its 
middle position. At the left of the slide-rest is a 
triple stop, that can be revolved to bring any one of 
the three stops into action to arrest the longitudinal 
motion of the carriage at any desired point ; and on 
the carriage there is an adjustable stop to perform 
the same duty for the cross-slide. These stops facili- 
tate rapid work. The cross-slide is compound, the 
lower slide being clamped to the carriage only when 
turning parallel work, while for taper work there is a 
taper attachment carried on the back of the bed, and 
put into action by clamping the cross-slide to the 
taper-slide-bar saddle. The taper bar can be fixed at 
any reasonable angle by means of a clamping lever 
adjustable instantaneously for turning taper work of 
any usual or practical angle. The turret base is 
adjustable upon the bed, and can be clamped in any 
desired position to suit the class of work in hand. 

The turret slide is hand-actuated by a turnstile 
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handle, and has also a power feed at eight different 
speeds by means of a backshaft driven from the feed 
cones already mentioned. A lever is provided to 
change the turret feed instantaneously in the ratio 1 
to 3. An instantaneous stop-lever is also provided to 
throw out the power feed by hand. There are six 
stops to the turret slide, or one to each hole of the 
turret, so that every tool can be adjusted indepen- 
dently of the rest, and each stop can be fixed so as to 
give the best results in each case, without reference 
to any consideration of any of the other tools. There 
are also three positions in which the turret can be 
made automatically to revolve on the back stroke as a 
eigen for long or short work, these being arranged 
»y means of a three-hole stop-pin inserted from the 
front of the slide, and instantaneously moved to any 
of the three holes as desired. The turret carries six 
tools, and is solidly made and secured by a clamp, 
while the cross-slide on the saddle carries front and 
back tools. There are thus in all eight tools that can 
be brought to bear on the work without change of 
setting up. The overhead countershaft carries a three- 
speed cone, and is driven from the main shaft by two 
pulleys with open and cross-belt clutch connected for 
the reverse running. 

The machine is thus fitted for screwing work by 
means of taps or dies, and generally has all facilities 
and adjustments for the rapid execution of inter- 
changeable work. When desired, it is provided also 
with a special chaser attachment on the headstock 
for thread-cutting, and in every sense is a ry ref 
modern tool, well calculated to do any kind of wor 
within its range of size with accuracy and speed, its 
details being ample in section and strength, and its 
bearing surfaces liberal, while the range of speeds and 
feeds is wide. 








HORIZONTAL LOG BAND-SAW. 

THE use of band-saws for the conversion of timber 
has for many years been regarded by the majority of 
engineers with more or less suspicion, and even now 
some authorities refuse to believe that any really good 
work can be done by them. It was thought that the 
quality of the work they did was uncertain, and that 
they were very liable to run and cut out of truth ; in 
short, that they. would in no way compare favourably 
with the usual type of frame-saw employed for cutting 
logs into boards. That this was true of the earlier 
band - saws used there can be little doubt. They 
were of the vertical type, and do not seem to 


|have produced work that. would compare in 


quality with that turned out by the vertical frame- 
saw. The band-saw, therefore, got a bad name, which 
has clung to it with all the proverbial tenacity usual in 
such cases. The bad name is, however, not likely to 
remain, on account of the excellent work done by the 
horizontal log band-saws made by Messrs. A. Ransome 
and Co., of Newark-on-Trent. The name of this 
firm has been associated with the successful working 
of horizontal band-saws for the last ten years, for it is 





about that time since they introduced the Landis 
machine into this country, and upset many of the 
existing ideas with regard to band-saws. The success 
attending the introduction of these saws was remark- 
able, and the demand for them rapidly increased. 
Their high cost, in the original form, was a draw- 
back, however, although it was, perhaps, more appa- 
rent than real when their price was compared with 
that of a frame-saw, which they were intended to re- 
place, for the fact of their greater output was often 
overlooked, as well as the great saving they effected 
in foundations as compared with the frame-saw. Their 
high cost, however, in the original form, induced the 
makers to adopt certain alterations, with a view to 
cheapening the machine. These alterations were also 
improvements. The outcome of this was the produc- 
tion of the machine which we illustrate in detail on our 
two-page plate. A perspective view is also shown in 
Fig. 7, on page 532. hen the machine is perma- 
nently fixed, the floor level is up to the top of the bed, 
and not as shown. 

Referring to the two-page plate, Fig. 1 is an end 
elevation, Fig. 2 a side elevation, and Fig. 3 a plan 
of the machine. The pulleys A and A which carry the 
saw are 54 in. in diameter, and are sufficiently broad 
to work saws 54 in. wide. They have cast-iron rims 
and wrought-iron spokes of special quality, and they 
are carefully balanced after being keyed on the shafts, 
which are of steel. These shafts run in self-lubri- 
cating bearings B, which are protected by dust-proof 
caps (Figs. 1 and 2), and are lined with white metal. 
The —— of the driving shaft C (Figs. 1 and 2) 
are carried on two projecting arms of the saw- 
pulley carriage D (Figs. 1 and 3), and the bearings 
of the driven pulley E are carried by two cast-iron 
arms F,, F, which are arranged to slide into the saw 
pulley carriage D, which is bored to receive them. The 
required tension is put upon the saw by means of the 
hand-wheel G, from which motion is given, through the 
worms and worm-wheels H and J (Fig. 6) to the screws 


| K, which engage with the Rip 2 say nuts L at 


the end of the sliding-piece n order that the saw 
may be made to run in the proper position on the 
pulleys A and A, the driven pulley is capable of being 
canted in the following manner:— The front worm 
H (Fig. 6) is loose on its spindle, and has on it a 
toothed wheel M which engages with a ratchet N 
attached to the wheel G. By means of the lever O 
the ratchet N may be clamped if desired, or loosened if 
it should be necessary to cant the driven saw pulley. 
It will be seen that by this arrangement the screw K 
may be moved independently, or with the other, if 
desired. The object of canting the driven pulley is 
to compel the saw to run with the teeth projecting 
slightly over the edge of the pulley, in order to prevent 
the teeth being damaged. The travel of the screws 
K (Figs. 4 and 5) is sufficient to allow a variation 
of 2 ft. in the length of the saws. The tension of 
the saws is maintained in an ingenious way by 
means of levers and an adjustable weight, shown 
in Figs. 1, 3, 4, and 5. The action of the arrange- 
ment is as follows :—When the screws K have 
taken up the slack of the saw and begin to feel the 
pressure due to its being put into tension, they 
naturally press back against the short arms of the 
levers P. As the tension on the saw increases, the long 
arm of the lever P pulls through the links Q, on the 
short end of the lever R. When the pull on R is 
sufficient to raise the balance-weight at its end, the 
required amount of tension is on the saw, and cannot 
be increased unless the weight be moved further out 
along the lever R. It will be seen from this that the 
tension on the saw can very easily be regulated. The 
tension on the saw at any time is indicated on a dial 
in full view of the operator of the machine. The saw 
is guided close on each side of the log by the two 
hardwood packing blocks T, T, which are carried on 
brackets, as shown in Figs. 1 and 2. The position of 
these brackets can be altered by means of the hand- 
wheels U. 

The saw-pulley —_- D is supported on the two 
strong cast-iron guides V, which are fixed securely to 
the bed-plate of the machine. The upper portions of 
the guides V are turned so that the saw carriage may 
slide truly up and down. The carriage is raised and 
lowered by. means of two square threaded screws W 
(Figs. 1 and 2) which engage with phosphor-bronze 
nuts X at the ends of the saw carriage as shown. The 
screws W are rotated by means of worm and worm- 
wheels, which are actuated by a shaft connected to 
the feed and saw-raising gear, shown at Y (Fig. 1). 
The downward thrust of the screws is taken by ball- 
bearings. The saw-pulley carriage can also be raised 
and lowered by means of the hand-wheel shown at Z 
(Figs. 1, 2, and 3). One turn of this wheel lowers the 
saw 1 in., its motion being transmitted through the 
spindle a and the gearing } to the upright screws W. 

he wheel Z is divided round its rim so that the saw 
can be raised or lowered by ;'; in. at a time if desired. 
A vertical scale and pointer are provided at c, so that 
the operator can adjust the saw with great exactitude 
to cut boards of any required thickness. 

The feed-gear for the log table consists of two friction 
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rollers e and d, Fig. 2, running in opposite directions | 
at different speeds, and two friction drums / and gq, 
each of which are capable of being brought into | ; 
contact with either of the rollers d and e, any ek 
speed required being regulated by the amount of | first half of this year was 71.23 per cent., as compared 
slip allowed between the roller and the drum. The | With 66.88 per cent. in the corresponding period of 
two rollers are connected by spur-gearing, and the | 1902. The receipts expanded in the first half of this 
spindle driving the lower wheel is fitted with a|year to the extent of 400,879/., but the working ex- 
fast-and-loose pulley, as shown in Fig. 1. If desired, | penses were larger by 391,420/. The 391,420/. addi- 
this spindle can be geared direct to an electric | tional working charges were made up as follows :— 
motor. The friction drums f and g are carried by | Maintenance of way and works, 35,543/.; maintenance 
cast-iron arms h and i, fixed at their outer ends to | ofequipment, 11,440/.; transportation service, 330,601/. ; 
controlling gear. The log to be sawn is placed upon | general charges, 11,248/.; and taxes, 2583/. It will be 
a strong carriage /, made of rolled sail, Salat and | seen that the great increase occurred in the transporta- 
cast-iron trunnions, these latter being fitted with | tion service. ‘This was largely explained by the greatly- 
screw-clamps and strong wrought-steel dogs, which | increased cost of the fuel used in working locomotives, 
can be raised and lowered in their sockets as required. | the expenditure under this head, in the six months 

The travelling-carriage is planed both top and | ending June 30 this year, having been 448,624/., as 
bottom, and the latter is provided with cast-iron | compared with 249,494/. in the corresponding period 
racks, into which are geared wrought-steel pinions | 0f 1902. This increased cost of the fuel used in 
with machine-cut teeth. The carriage runs on a series | Working locomotives resulted yy Soro the recent 
of turned rollers, as shown. prolonged coal-miners’ strike in the United States ; it 

The various motions of the machine are controlled | Was also occasioned, however, to some extent, by the 
by three hand-levers, shown at p, 1, s in Fig. 1. increased amount of locomotive work performed. The 

The advantages claimed for this machine over other expenditure per train-mile run in the first half of 1903 
descriptions of lg caving machines are as follow :— | was 49.46d., as compared with 45.95d. in the corres- 

(a) As compared with a vertical timber frame, one [ anqree period of 1902. The aggregate distance run 
horizontal log band-saw will do as much work as three | by trains in the first half of this year was 9,680,431 
ordinary vertical frames, and during the process the miles, as compared with 8,374,196 miles in the cor- 
sawyer is able to see how the log is developing, as | responding period of 1902, showing an increase of 
ouly one board is cut at a time. The cost of the foun- | 1,306,255 miles. The distance run by mixed trains 
dation is also much less in the case of the horizontal | was reduced to 104,949 miles; the distance run by 
saw, as it is fixed on the ground level, and the only passenger trains showed an increase of 255,112 miles ; 
foundation required is about 4 cubic yards of concrete. | While freight trains ran an additional 1,156,072 
In the case of the vertical frame considerable excava-| miles. The expenditure on capital account in the 


GRAND TRUNK ECONOMICS. 


Tuer ratio of the working expenses to the traffic 
ts of the Grand Trunk Railway of Canada in the 








tion and masonry foundations are required, which cost first half of this year was 123,482/. The prin- 
|cipal items were 65,581/. for double-tracking the 


|line betweer: Hamilton and Niagara Falls and Whitby 
| and Port Hope, and 52,017/. for additional land 
'at Montreal, Toronto, Stratford, &c., required for 
| providing increased terminal and traffic facilities. In 
the course of the past half-year 20 pi compound 
freight engines, 20 passenger cars, 179 box cars, 729 
platform cars, and 51 brake vans were built in the 
company’s shops at Point St. Charles, at the cost of 
revenue ; at the close of the half-year there remained 
a balance of 92,0901. at the credit of the engine and 
car-renewal funds. The length of line in operation at 
the close of June, 1903, was 3558 miles, of which 
493 were double track. The company also owned at 
the same date 953 miles of sidings, making an aggre- 
gate of 5004 miles of line of various kinds. Of these 
5004 miles 5000 miles were laid with steel rails 
and 4 miles with iron rails. In the course of 
the past half-year 83 locomotives were rebuilt, 
157 received general repairs, 116 received heavy 
repairs, and 256 received light repairs. During 
the half-year 17 engines were scrapped or sold. 
At the close of June, 1903, the company’s official 
stock of engines was 803, but the actual stock 
was only 801, leaving two engines to be provided out 
of the engine and car-renewal funds, or at the charge 
of revenue. The number of freight cars upon the 
Grand Trunk system at the close of June, 1903, was 
26,262, as compared with 25,143 at the close of De- 
cember, 1902, showing an increase of 1119. The pro- 
vision of 1119 additional freight cars is, no doubt, an 
— policy, as it will enable the undertaking to 
largely increase its goods traffic. The expenditure 
made for the repair and renewal of locomotives in the 
| first half of this year was 150,133/., as compared with 
| 166,012/. in the corresponding period of 1902. The 
repair and renewal of passenger cars involved an out- 
lay of 60,162/. in the first half of this year, as com- 
pared with 55,360/. ; and that of freight cars, 172,504/., 
as compared with 156,912/. The quantity of coal 
| used in working locomotives in the first half of this 


at least 100/. 

(6) As compared with a rack circular-saw bench, the 
waste of nese at each cut with the band-saw is one- 
fourth of that made by a large circular saw. The 
smallest of the horizontal band -saws will convert: 
round logs up to 3 ft. in diameter, whereas the 
largest log which a circular saw will convert econo- 
mically is about 3 ft. in diameter. Also in the case 
of the band-saw it is not necessary to shift the log 
until it is entirely converted. 

(c) The-band saw will do at least as much work 
as twelve horizontal reciprocating saws, and the waste 
of wood in each cut is much less. As compared with 
a vertical band-saw, the advantages claimed are :— 

1. The man required for setting the log up to the 
saw for each cut is dispensed with in the case of the 
horizontal band-saw. 

2. The work turned out by the horizontal band-saw 
is truer than that turned out by the vertical one, and 
the boards, or flitches, when cut off remain lying on the 
log after the cut, which is not the case when the ver- 
tical band is used, because then, the piece which is cut 
off has to be supported as the saw is run out of the cut. 

These horizontal band-saws will cut about 40 super- 
ficial feet per minute through elm or oak, and about 
80 superficial feet per minute through soft wood. The 
return motion of the table is 200 ft. per minute. The 
brake horse-power required, when cutting elm at the 
above speed, is about 35. 

We have seen one of these horizontal log band-saws 
at work cutting an oak log about 30 in. in diameter 
into boards about 1} in. thick, and were struck with 
the good quality of the work performed, the surface 
of the cut being beautifully true and clean. The 
manipulation of the machine also appeared to be very 
simple. There are a number of these saws now at 
work which we understand are giving every satis- 
faction. 








Our Coat Extraction.—The mouhing of coal in the 
United Kingdom still shows progress, but the advance 
made by the production has proceeded of late years at a 
slackened rate. The extent and value of the output 
during the fifteen years ending with 1902 inclusive were 
as follow :— 


Year. Tons. Value. 
£ 
1888 ‘eo us 169,935 219 42,971,276 
1889 - 176,916,724 56 175,426 
1890 es on 181,614,288 74,953,997 
1891 - = 185,479,126 74,099,816 
1892 oe = 181,786,871 66,050,451 
1893 bs 5k 164,325,795 55,809,808 
1894 we ne 188, 227,525 62,730,179 
1895 “s a 189,661,362 57,231,213 
1896 in i 19& 361,260 57,190,147 
1897 s " 202,129,931 59,740,009 
1898 i ‘“ 202,954,516 64,169,382 
1899 sale ne 220,004,781 83,481,137 
1900 os + 225,181,300 121,653,596 
1901 ie a 219,046,945 102,486,552 
1902 : ze 227,005,042 93,521,407 


The great feature of these returns is the remarkable rise 
which has taken place during the fifteen years in the 


value of coal. While the increase in production, com- 

ring 1902 with 1888, was 57,159,823 tons, the increase 
in value in the same period was 50,550,131/. The dear- 
ness of coal reached its most acute stage in 1900. Since 
that year there has been some change for the better, but 
the grave fact remains that coal appears to have become 
permanently dearer in Great Britain. 





| year was 686,933 tons, as compared with 543,946 tons 
|in the first half of 1902. The consumption of coal in 
| the locomotive department declines steadily with the 
|rise of the temperature. In January it stood at 
133,295 tons ; in February, at 124,112 tons ; in March, 
at 122;463 tons; in April, at 106,183 tons; in May, 
at 105,527 tons ; and in June, at 95,353 tons. 








ARGENTINE Rattways.—The Argentine Minister of 
Public Works has approved plans presented by Messrs. 
Colson, Brookhouse, and Pyne for lines to be constructed 
between Anatuya and the Chaco forests. 





Tuk Mersey Docks.—The treasurer of the Mersey 
Docks and Harbour Board has issued his statement of 
accounts for the financial year oe 0H llast. The 
receipts from dock tonnage rates, harbour and dock dues, 
|&c., amounted for the twelve months to 1,258,172/., 
| against 1,223,941/. in 1902—an increase of 34,2307. Other 

receipts, from rents of property, warehouse cha: &e., 
'make up a grand total of 1,592,9907. The bonded debt 
of the rd amounts to 19,100,067/., upon which the in- 
terest charge was 660,756/. for the year. The number of 

vessels using the port was 24,827, against 24,214 in 1901-2, 
and their tonnage was 14,537,731 tons, against 12,308,305 
| tons, 

‘ 





ENGLISH INDUSTRY AND ADVANCED 
TECHNICAL EDUCATION.* 


ss F herenner H. I. Hannover, of the Royal Polytechnic, 

: irector of the Government Testing Laboratory, Copen- 

agen, 

INTRODUCTION. 

THE insignificant progress of English industry com- 
pared with American and German, and the decreasing 
ae. ae of British produce in the world’s markets, has 

tely attracted much attention, and led many to look 
for the cause in the unsatisfactory English sitsational 
methods generally in use, more especially as these apply 
to advanced technical training. 

Having visited during last autumn a great number of 

English factories, and some ten English colleges or uni- 
versity departments for advanced technical education, I 
was invited by the Danish Institution of Engineers to 
read a paper before its members dealing with the impres- 
sions I received during this tour. 
_ I consented to their proposal with the hope that the 
information and opinions contained in my paper, based 
on observations made during a short visit, might be cor- 
rected where necessary, and supplemented by a succeeding 
discussion. 

As to my route, I started at Newcastle, from whence I 
went to Middlesbrough, and returning to Newcastle, I 
left this town for Edinburgh, Glasgow, Leeds, Bradford, 
Manchester, Sheffield, Birmingham, and London After 
a trip to Cambridge I returned to Copenhagen. In all 
these towns, except Middlesbrough, I visited colleges for 
advanced technical education, devoting my attention 
especially to their engineering laboratories. 


On THE ENGLISH Facrorigs I VISITED. 


I visited the following factories, all of which were very 
large, except the mechanical workshop :— 


Two English and one Scotch iron and steel works. 
One Scotch shipyard and its machine workshop. 
One English steel-bridge works. 

Four English machine factories. 

One Scotch mechanical workshop. 

One knife factory. 

One pen factory. 

One button factory. 

Six English textile factories. 

One Scotch textile factory. 


_In the following I shall give my impressions from these 
visits :— 

The iron and steel works were upon the whole up to 
date. The engineers who took me through two of them 
exhibited very substantial knowledge, which, however, 
they had partly acquired in a German mining college. 
My guide in the third of these works was educated in an 
English technical college. 

he shipyard was not better equipped than that of our 
Copenhagen firm-—that is to say, it was very old-fashioned. 
Its machine-shop was somewhat modernised, but by no 
means fit to compete with that of the same Copenhagen 
firm, which some — ago was thoroughly equipped 
with American machinery and new buildings. 

The bridge works were quite out of date. A new erect- 
ing yard was being built; but in the large workshop I 
was unable to find a single machine with which I was 
unacquainted, whereas it was filled with heaps of old 
machinery, good for nothing but the scrap-heap ; and the 
foundry was fitted with old-fashioned swing-cranes, and 
had no moulding machines. 

The machine factories were partly antiquated, partly 
modern. One of them—the British Westinghouse Elec- 
tric Manufacturing Company, Limited, at Manchester— 
is the finest and best-arran; machine factory I have 
ever seen. It is a recent off-shoot of the famous West- 
inghouse factory in Pittsburgh, which is said to employ 
40,000 workmen. This establishment is arranged in 
thorough American fashion, and fitted out with first-class 
American machinery come & 

The mechanical workshop which I visited in Scotland 
looked as most of such shops do, and in it they were 
engaged in making some special instruments invented by 
the owners. 

As to the knife factory, I was much impressed by a 
collection of big horns and elephant tusks, set apart for 
knife handles. Among others, the second largest elephant 
tusk in the world was exhibited there. Still more imposing 
was the show-room, exhibiting some very fine specimens 
of knives and fancy articles. For instance, an ivory 
bow] cut out of one of the largest tusks ever found. The 
largest ivory tusk on record is in the Natural History 
Museum in South Kensington. Further, I saw a knife 
having 102 blades, inserted during the last 102 years. 

It was curious to enter these workshops, and find them 
consisting of small old and low rooms, where the knives 
are made in the same way as they were fifty years ago, 
every single blade being forged separately by hand. The 
workmen exhibited extraordinary skill, and the quality 
of the work was of a very high order ; but it is not sur- 
prising that the knives turned out are so expensive that 
competition with the Continent is out of the question, 
and export almost impossible. 

In the pen factory I was astonished to find the same 
methods of work which were in use some fifty years ago. 
The material for every single pen was punched out by 
means of a hand-driven screw press. The same type of 
machinery was in use for each succeeding yor . The 
comstlnaihe export to the Continent which this factory 
still enjoys must be explained by the fact that people 
who have become accustomed toa certain pen continue 


ae Extract from paper read before the Danish Institution 
of Engineers, December 16, 1902. Translated by J. 
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to ask for this, in spite of cheaper products being intro- 
duced on the market. There is no doubt that the pens 
supplied by this firm are of a very high grade. 

The button factory, of course, was far larger than the 
one in Copenhagen ; but its machinery was by no means 
better, as there was an entire absence of automatic 
machines. 

Among the textile factories I visited there was one 
which was undoubtedly the finest and best organised I 
have ever seen. [I also visited a very large cotton spin- 
ning and weaving mill which had not yet been provided 
with any of the American automatic looms, which, with- 
out stopping, keep themselves supplied with full bobbins 
and discard these when empty. These automatic looms 
can be worked with so little attention that one girl can 
operate twelve of them as readily as four ordinary machine 
looms. It is evident that much money can be spent with 
profit on such machinery, by which the expense of wages 
can be so materially reduced. 

I visited a velvet factory in Manchester, and was in- 
formed that the velvet is not finished in one single factory. 
The stuff woven in the factory is bought by merchants in 
Manchester, who forward it to some other factory to be 
dressed, whereupon it is sent to another town to be cut, 
and, finally, to another place to be dyed. I wonder 
whether it would not be cheaper to embrace all these 
operations in one factory, thus saving the cost of carriage. 

In an export house in Manchester I learnt that the town 
possesses a system of % -pressure hydraulic mains, 
supplying water at 1100 lb. per square inch for power 
purposes. This, indeed, must be very convenient for 
different industries. 


On THE COLLEGES FOR ADVANCED TECHNICAL EDUCATION 
WHICH I VISITED. 


The first college I visited was the Durham College of 
Science. This college was founded in 1871 by the Uni- 
versity of Durham and the North of England Institute of 
Mining and Mechanical Engineers in concert. It has 
recently taken possession of large excellently arranged 
building. After three yo training the students are 
prepared to qualify for the degree of helor of Science 
(B.Sc.). . They then leave the college, and after a period 
of two years they can enter examinations for the degree 
of Master of Science (M.Sc.), and five years later become 
eligible for the degree of Doctor of Science (D.Sc.). 
Hitherto only a few have taken these degrees. The 
students are recommended to devote 54 years to technical 
training, arranged as follows :—The first three-quarters of 
the year to be spent at the college, followed by 1} years 
in a workshop ; then two years more at college, and the 
last period of 14 years in a workshop. Arrangements 
have been made with several workshops concerning the 
engagement of students as pupils. The students can be 
educated as mechanical engineers, shipbuilders, or civil 
engineers. The engineering laboratory was rather well 
equipped. The steam-engine for experimental purposes 
consisted of about forty parts; supplied by several firms, 
and was said to be the largest laboratory engine in Europe, 
except that in the Ziirich Polytechnic. , 

In Edinburgh I visited the small engineering laboratory 
belonging to the university, and found that considerable 
extensions of buildings were under consideration. The 
university comprises a small workshop for the technical 
students, who are not at present very numerous. One 
professor only is appointed in engineering, this being the 
rule at the technical departments of all the universities. 

I took more interest in a visit to the Glasgow Univer- 
sity, and especially in the magnificent new building— 
“The James Watt Engineering Laboratory ”—which has 
recently been added at a cost of 25,0002. for buildings, 
and 15,000/. for their equipment. As far as I know, 
this university, with which so many great men have at 
various times been connected—(by the way, I might 
remark that James Watt was instrument-maker here 
before he started his steam-engine factory, in conjunc- 
tion with Boulton, in Soho, from which his engines 
spread all over Europe)—has the credit of having ap- 

inted the first pr in engineering ; and it was 

ere, half-a-century ago, one of its famous teachers, Lord 
Kelvin, who has now retired after some fifty years of 
teaching work, allowed students to assist him at his 
experiments, thus giving the first impulse to the estab- 
lishment of a physical laboratory for students’ education. 

The new laboratory is arranged according to designs 
executed by the professor in engineering—Mr. Archibald 
Barr, the well-known inventor of a distance-measuring 
field-glass. The laboratory was built from money sub. 
scribed by Scotch engineers and manufacturers. That 
the funds have been raised in this manner is consistent 
with the fact that English and Scotch colleges do not 
belong to the State, but have been established indepen- 
dently, and are governed by boards composed mainly of 
men who have formerly received their education at the 
Institution in question. : ; 

The number of students in the anginowing department 
of the Glasgow University is about 150. The professor 
directs the studies, and is assisted by several lecturers 
—one in civil engineering, one in machine-designing, and 
a third in electrical engineering. Naturally, the engineer- 
ing course cannot in this way be particularly specialised, 
but rather gives a general insight into the most important 
Principles of engineering science and their application in 

ractice. Thus the method is quite different from the 

Janish, no special lectures being given in railway con- 
struction, mechanical technology, &c. ‘To understand 
this it must be borne in mind that the English univer- 
sities and their engineering departments are old institu- 
tions, and some of the most conservative. 

At Glasgow University the students enter for the first 
Science examination at the end of their first year. This 
examination comprises pure mathematics, analytical 
feometry, calculus, natural philosophy, applied higher 





mathematics, chemistry, and exercises in physics or 
chemistry. If a student does not pass the examination 
in one of these subjects, he is allowed to go in for an 
examination in this special subject later on. If, how- 
ever, he fails to pass the final examination, comprisin, 
engineering, exercises in the mechanical and electrica 
laboratory, electricity, electrical engineering, shipbuild- 
ing, astronomy, geodesy, geology, and mineralogy, or, 
instead of these te latter subjects, shipbuilding and 
naval engineering, he must pass later on a revi 
examination in all the subjects. . This examination 
is, as a rule, taken three years after the first exami- 
nation, and makes the successful student a bachelor of 
science. The whole course thus takes four years; but 
during these four years only half the time is spent in the 
university—i.e., from October 16 to March 26, the hours 
of study being from 8a.m. to 5 p.m. The other six 
months of the year the students are supposed to spend in 
workshops, of which the university has none, or to obtain 
practice at surveying. 

The Glasgow University agrees with our Copenhagen 
Polytechnic, inasmuch as it is considered necessary to 
acquire workshop practice in real workshops in order to 
accustom the students to deal with time, money, and men. 
A bachelor of science can, after five years, take the degree 
of D.Sc. in engineering. The degree of B.Sc. gives admis- 
sion to the English Institution of Civil Engineers without 
the examination which is otherwise necessary. 

It would be tedious to give such detailed information 
about the other colleges which I visited. I shall there- 
fore confine myself to pointing out facts here and there 
which show how much the conditions change from one 
place to another. 

The Yorkshire College in Leeds, which, together with 
the Owens College in Liverpool, belong to the Victoria 
University, possesses no workshop, use the professor, 
Mr. Goodman, objects to teaching the students workshop 
practice in the college instead of ina real workshop. The 
workshop in the college is only supposed to be used in 
connection with the testing department. The civil engi- 
neering department is attended by about sixty students. 
After a satisfactory three years’ course, the students 
receive a certificate as civil engineers, mechanical engi- 
neers, or electrical engineers ; this certificate, however, 
does not obtain admission to the Institution of Civil 
Engineers. On the other hand, if a student has passed 
a certain examination before commencing the course, he 
may take the degree of Bachelor of Science with honours 
at the Victoria University, thus obtaining admission to 
the institution. 

The college also holds evening classes, as in our Copen- 
hagen Technical School; and, further, some special courses 
for students who wish to receive training in textile indus- 
tries, such as weaving and dyeing, or in the leather in- 
dustry, &c. Finally, the college comprises a medical de- 
partment —— to the Victoria University. 

The Bradfo Municipal Technical College is on the 
whole in keeping with the Yorkshire College, particularly 
as there is a special department for textile industry, but 
being a municipal school, it has nothing to do with any 
university. Professor Charnock, who has made some 
interesting tests on materials, is the head of the engineer- 
ing department. : 

n Manchester, where Owens College is situated, which 
forms part of the Victoria University, there has recently 
been built one of the largest polytechnical colleges I have 
seen—i.e., the Municipal School of Technology. _ It origi- 
nates from a small school founded in 1824. In 1900 it 
numbered over 4300 students, most of whom, however, 
were evening students. The new building, completely 
equipped, has cost 300,000/. Of thissum, 5000/., in addi- 
tion to the greater part of the site, was presented 
by the heirs of Sir Joseph Whitworth. The engineering 
laboratory has been equipped at a cost of 25,000/., and it 
owes its arrangement to Professor J. T. Nicolson, 
who formerly was assistant to Professor Ewing, in 
Cambridge, and later on Professor in Montreal, from 
which he was summoned to Manchester just in time to 
make the necessary arrangements for equipping the labo- 
ratories. I found the Professor eagerly engaged in turn- 
ing off an immense piece of a steel shaft in order to test 
a new kind of rapid tool steel for the committee which 
the English Institution of Civil Engineers, following the 
example of the Germans, has appointed to test the dif- 
ferent grades of such tool steel which come into the market. 
Not long ago an article appeared in Ingenioren* givin 
an account of Professor Nicolson’s experiments direct 
towards making marble plastic by means of immense 
pressure—a continuation of Kick’s well-known experi- 
ments on impressing marble. 

The engineering laboratory contains, among other 
machines, a 350 horse-power steam-engine, five gas- 
engines, and one hydraulic press, which, when fed with 
water from the high-pressure pipes of the town (1100 lb. 
per square inch), can develop a total pressure of 250 tons; 
this pressure, however, can be raised to twice as much by 
means of a pump, the press being strong enough to stand 
a total pressure of 750tons. The laboratory also contains 
pumps and other hydraulic testing apparatus, besides a 
considerable amount of other machinery. The coll 
contains a number of special departments devoted to the 
teaching of such —— as textile industries, tailoring, 
paper manufacture, &c. There is also alarge mechanical 
workshop. At the opening of the college on October 15 
an address was delivered by the Prime Minister ; shortly 
afterwards a description of the college and its equipment 
were thoroughly described and illustrated in many 
periodicals, among others, in ENGINEERING, of October 10, 
1902. 

While a course in engineering in Glasgow takes four 
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; years, in Manchester three years are sufficient, but the 


term lasts from September 22 till July 31, and the work 
hours are from 9.15 till 12.15 in the forenoon and from 
1 to. 5 in the afternoon. The system in use is very 
scholastic, the students not being allowed to leave coll 

during the class hours without special ission from the 
professor. This system is generally adopted at the higher 
technical colleges in England. For thése nine months of 
education the student pays 15 guineas. At the Copenhagen 
Polytechnic the price for a complete course in civil engi- 
neering, mechanical engineering, electrical engineering— 
which latter has recently been established—or chemistry, 
is only five guineas a year during the first three years, and 
two guineas for each of the last two years. To the fees 
charged at the Manchester school must be added 7s. 6d. 
a year for membership of the athletic union. On Wed- 
nesday no lectures or exercises are given after one o’clock, 
ed — the members of the athletic union to play foot- 

, &e. 

Just as it is usual for English and Scotch factories 
to discontinue working at noon on Saturdays, so in 
English and Scotch colleges and schools the worksho 
do not remain open after twelve o’clock on thisday. The 
final examinations at the Manchester Municipal School of 
Technology do not give admission to the membership of 
the Institution of Civil Engineers. 

In Sheffield I visited the technical department of Uni- 
versity College, but had not the pleasure of meeting Pro- 
fessor Arnold, who has carried out much valuable work 
in connection with metallurgy and the microscopic re- 
searches of metals. I was p Som over the metallurgical 
laboratory by his assistant, Mr. Ibbotson, the author 
of a recent book on ‘Steel Analysis,” who showed 
me a cupola and a crucible steel furn which it was 
curious to find in a university college. I noticed some 
new buildings under construction intended to form 
workshops for students engaged in the study of steel 

roduction. Professor Arnold’s department was attended 

y 40 day students (the course en three years), and 
bg evening students (this course lasting four years). 

is department is, no doubt, the largest of its kind in 

Great Britain, and perhaps in the world. The depart- 
ment is devoted to the training of students in the manu- 
facture of steel, and to researches on its chemical and 
a properties. Besides this, there are courses 
asting three years in civil engineering, mechanical engi- 
neering, and electrical engineering, these courses being 
similar during the first two years. For these students an 
engineering workshop is provided, but the students are 
encouraged to obtain real workshop training at some 
engineering works. 

n Birmingham University, formerly Mason College, I 
met with Professor Burstall, who has carried out some 
important investigations on gas-engines. At the time of 
my visit the number of pig sears students was 100 to 
200, all of whom passed through the workshops. The 
civil engineers spend a shorter time at such manual work 
than the mechanical and electrical engineers. 

A large polytechnic is being constructed, as the present 
a has been found too small, and was expected to 
be finished in a year’s time. The sum expended on this 
a, amounts to 450,000, which has m col- 
ected by subscription. This expenditure is greater than 
that involved: in the Manchester Technical Institute. 
Professor Turner, author of one of the standard books on 
iron, accompanied me to the municipal technical school, 
where I saw the largest metallurgical laboratory in the 
country in regard to the number of melting furnaces. 

The Central Technical College of the City and Guilds 
of London Institute in South Kensington has so often been 
described in the Press (for instance, ENGINEERING, 1888, 
vol. xlvi., page 473) that I do not consider it necessary 
to enter into. particulars. It is attended by some 300 
students, and I might mention that from time to time a 
number of Danes have studied electrical engineering here, 
under the eminent Professor Ayrton and his excellent first 
assistant, Mr. Mather. 

The other well-known colleges of a similar kind—i.e., 
University College, King’s College, and Finsbury Tech- 
nical College, the last of which also belongs to the City and 
Guilds of London Institute—I had, unfortunately, no time 
to visit. King’s College possesses an electrical laboratory 
—a gift from Lady Siemens. 

Finely. I visited the engineering department of the 
Cambridge University, where I made the acquaintance 
of its chief, the excellent physicist, Professor Ewing, 
known principally for his investigations on - hysteresis, 
and for the microscopic investigations he carried out, 
together with Rosenhain, on the crystalline structure of 
metals. The engineering department s in 1892 
with 39 students, which number has now reached about 200. 
After a three years’ course, they can an examination 
for the degree of Bachelor of Arts B.A); a student rarely 
spends a fourth, year in this department. The fees 
amount to 8 or 10 guineas a term—there are two terms in 
the year—or 1 guinea for a lecture course, and 2 guineas 
for a laboratory course.. The engineering laboratory is 
an excellent one, and has recently been enlarged by the 
John Hopkinson Memorial wing. 


Tue Primz MinistEr’s (Mr. BALFourR’s) ADDRESS ON THE 
OccCASION OF THE OPENING OF THE NEW BUILDING oF 
THE MANCHESTER MunicipAL SCHOOL oF TECHNOLOGY 
on OcTosER 15, 1902. 


Before I proceed to discuss the present position of the 
Erglish industry, and of the influence which the system 
of advanced technical education exercises thereon, ia shall 
report* the address which was delivered by the British 
Prime Minister, the Right Hon. A. J. Balfour, on the 








~ * TAs Mr. Balfour’s address was very widely read and 
commented upon at the time of its delivery, we have not 
thought it necessary to reproduce it here.—Ep. E. 
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occasion of the inauguration of the fine new building of 
the Manchester Municipal School of Technology. This 
address criticised English industrial matters, especially the 
system, or rather the lack of system, in advanced technical 
education and, moreover, pointed out how dependent 
upon such technical education is the industrial success of 
the country. The more importance may be attached to 
the opinions of the Prime Minister because, unlike the 
opinions expressed by industrial competitors, they are un- 
biassed, and pronounced by the highest civil officer in the 
country. In the following, therefore, I shall try to point 
out how well grounded a criticism of English industrial 
management it is, and will seek toillustrate Mr. Balfour’s 
contention that the principal cause of the unfavourable 
condition of English industry is lack of system in the 
technical education and in want of appreciation on the part 
of the industrial establishments of men who have received 
an advanced technical education. 

In order now to point out the facts on which Mr. 
Balfour grounds his opinions, I shall try to answer the 
following three questions :— 

1. What is the present position of English industry 
relatively to that previously existing, and to that of other 
important industrial countries ? 

2. How are advanced technical educational matters in 
England arranged? 

3. What use is made by English industry of men with 
an advanced technical education ? 

1. During three centuries England has maintained her 
commercial supremacy. As late as 1870, 25 per cent. of 
the total commerce of the world was carried on by Great 
Britain, or with its colonies 35 per cent. In 1895 these 
figures had been reduced respectively to 18 and 31 per 
cent. Or from another point of view, in the period 
1870-1895, British exports increased by 13.17 per cent., but 
Russian increased by 17.35 per cent., French by 20.40 per 
cent., German by 42.9 per cent., and American (United 
States) by 110.66 per cent. Thus during these 25 years 
England has made smaller progress than any of these 
other countries. 

In the iron and steel trade, the second most important 
industry of England, these conditions are very conspicuous, 











as will seen by a glance at the following comparison 
between the fae iron-producing countries for the 
years 1850 and 1900 :— 
The World’s Production of Pig Iron in Tons. 
1850. 1900. 
Great Britain .. 2,300,000 8,960,000 
United States 564,000 13,789,000 
France ... ee wok 406,000 2,670,000 
Germany and Luxem- 
bourg eee 8,381,000 
Other countries 781,000 6,288,000 
4,401,000 40,088,000 
The World’s Steel Production in Tons. 
1850. 1900. 
Great Britain... 40,000 5,050,000 
United States 2,000 10,188,000 
France ... aE = 15,000 1,569,000 
Germany and Luxem- 
bourg ve as 10,000 6,258,000 
Other countries 18,000 4,066,000 
85,000 27,131,000 


From these figures it will be noted that in 1850 Great 
Britain produced more pig iron than all the other coun- 
tries together, but in 1900 the United States had left her 
far behind, while Germany had almost reached her. In 
1901 the United States had increased their production 
by some million tons, while England and Germany had 
gone slightly back. The United States have supplied 
rails for India, bridges for Egypt, iron, &c., for South 
Africa; and this competition between Great Britain and 
the States has not been confined to the supply of iron 
and steel, but also to all classes of machinery. I heard 
in England of purchases, especially of rolling-mill machi- 
nery made in Germany, by members of the highly esteemed 
Iron and Steel Institute, on the occasion of a meeting 
which this institution held at the Diisseldorf Exhibition. 
The German factories were able to supply the machinery 
in shorter time than the English. American machines 
have forced their way into Russia, Scandinavia, and other 
countries, where England had formerly a market, 
and large quantities of American-made machine-tools are 
imported to England, South Africa, and other of its 
colonies. - Further, 300 American railway coaches have 
been supplied from Jersey City to the land of the 
Pharaohs, and the electric tramway from Cairo to the 
Pyramids is run with cars from Pittsburgh. 

The reason that American bridges can be preferred in 
Egypt, for example, to English bridges, is to be found 
not only in the shorter time of delivery, but in the lower 
price. Now, Englishmen may possibly have said to 
themselves, ‘If it amuses the Americans to supply steel 
bridges at a price of 12/..2. ton, where our charge would be 
15/., at which price we have plenty of work, there is no 
reason to deprive them of such amusement.” But the 
question is, firstly, this:—How long can British firms 
continue to obtain work at the higher price when the 
fact has become generally known that bridges can be more 
quickly and cheaply bought in America? And, secondly, 
might it not be possible to turn more work out of the 
English bridge-building workshops—which undoubtedly 
hed a considerable amount of work on hand—if they were 

uipped with more up-to-date appliances ? 

“she time when England disregarded German com- 
petition because German goods were of such an inferior 
quality that the inscription ‘‘ Made in Germany” sufficed 
to indicate the product as bad, has long since vanished. 
Since the day when the Kaiser Wilhelm der Grosse put 





into the harbour of Southampton bearing on its side an 
immense placard inscribed with the words “‘ Made in 
Germany,” the conviction of the inferior qualities of 
German produce has ually perished. In some branches 
of industry the English still hold the leading position. 
The British textile industry is still the first in the world ; 
but even here England should be on its guard lest it be 
surpassed by America. It is only by adopting the latest 
machinery with the most recent improvements that this 


can be done. 

In shipbuilding, also, England is still far ahead of its 
rivals as far as quantity is concerned ; but in this field, 
too, serious competition may occur from the other side of 
the Atlantic if English shipyards are not provided with 
the most perfect and modern tools. 

It is not my purpose here to deal with the state of each 
branch of industry, for I feel I would not be competent 
to undertake such a task. 

What has been said must suffice to show that, in spite 
of the immense industry which England still possesses, 
its supremacy has been most seriously encroached upon, 
and this state of affairs may become still more serious 
when, with time, the English coal-fields become worked 
out. 

Of course, efforts have been made for several years past 
to point out why the supremacy of Englisk industry was 
waning, and various reasons have been assigned. ‘Trade 
unions have been charged with repressing progress by not 
allowing the application of technical discoveries or the 
adoption of improved working methods. Another expla- 
nation has been looked for in the conservatism of the 
makers and their general aversion to new methods, new 
machinery, or to paciog workmen under new conditions 
favourable to the best possible results. Some have sought 
to find the reason of American industrial success in the 
greater inventive power of the Americans. To some 
extent the fact that England still adheres to its unhandy 
system of coinage and measures, instead of adopting the 
metric system, may account for its slow industrial pro- 
gress compared with Germany. Further, the old custom 
of taking a weekly half-holiday on Saturdays, while 
German factories are run all Saturday, may reduce the 
English output to some degree. 

wenty years ago it was realised that the want of tech- 
nical education was hampering British industry, and the 
development in this direction was so rapid that while the 
number of technical schools in 1882 was 1402, and that of 
their students 68,581, the same figures had increased in 
1895 to 2673 and 190,386 respectively. 

Lately, however, it has been clearly understood that the 
principal cause of the whole difficulty is lack of organisa- 
tion of advanced technical education, or, as it might be 
termed, scientific technical education, and the fact that 
many students taking up the higher course have not the 
necessary elementary knowledge. Again, manufacturers 
appear to so little appreciate the advantages of employing 
scientific technically-educated men, that little encourage- 
ment is given to such men to follow such a course of 
training. 

These were the main points towards which the address 
of Mr. Balfour was directed ; and in the following two 
sections we shall see how far he was right. 


How Is THE ENGLISH ADVANCED TECHNICAL EDUCATION 
ORGANISED? 


As mentioned above, the English universities and 
higher technical colleges are not in the hands of the 
State, except in some cases—for example, the excellent 
Royal School of Mines, belonging to the Royal College 
of Science in London, a sort of physical university, 
controlled by the Board of Education. As another 
example I might mention the famous Royal Naval 
College in Greenwich, where formerly some of the best of 
our “Banish naval men received their naval education 
before it was closed some seven years ago to foreigners. 

From the fact that the advanced technical colleges do 
not belong to the State, it follows that they differ consider- 
ably from each other in respect of requirements for 
obtaining admission and for passing the final examina- 
tion, also in the length of time required to complete the 
course, and in the fees charged for the same. The four 
Scotch universities have in common an examination 
board which secures similar requirements for the exami- 
nation, and owing to Carnegie’s munificent donation of 
two million sterling to the equipment of the Scotch uni- 
versities, and to the support of the students, most clever 
Scotch students, who ask for it, may obtain free training. 
Apart from this, however, the want of a uniform system 
in the various British educational institutions is very 
noticeable. For = the requirements for obtain- 
ing the degree of B.Sc. are not the same at all the 
English universities. By the way I might mention in 
connection with the munificence of Mr. Carnegie that he 
has recommended that students should be expected to 
reimburse the university for any free training they have 
received, if in time they can afford to do so. 

The most objectionable feature, however, of the lack of 
educational organisation is, perhaps, this, that the students 
enter the colleges with very unequal pre ratory instruc- 
tion, as has been pointed out in Mr. Balfour’s address 
already mentioned. The same fact has been emphasised 
by Professor Reynolds, the well-known principal of the 

anchester school. One of his observations, quoted in 
ENGINEERING for October 10, 1902, page 473, commences 
as follows :—‘‘It cannot be too strongly urged that the 
ultimate usefulness and success of these institutions rest 
entirely upon the — organisation of secondary 
education, without which no adequate scientific technical 
and artistic training, especially for the leaders of our in- 
dustries, is possible.” To this ENGINEERING adds the re- 
mark that, although the students certainly ought to be 
caught with large nets in order to get plenty of them, 
the nets must have wide meshes in cilier to let those 





who are unable to digest or pick up the education fall 
through. 

That the colleges for advanced technical education are 
private institutions, and in very few cases only belong to 
the State, may beduetothe fact that the State employs com- 
paratively few men educated in such colleges. oma 
ment engineers are not numerous, and do not, for instance, 
include railway engineers, as the railways are in the hands 
of private companies. The few posts which are held by 
Government engineers are mainly those of inspectors or 
experts, and are filled by Royal Engineers, members of 
a military engineering body. Naturally, the fact that a 
diploma from a college does not entitle its owner to com- 
petition for Government appointments must discourage 
students from entering the college; such a state of affairs 
does not obtain in Germany or Denmark. It is still more 
unfortunate that such diploma does not materially in- 
crease the student’s chances for getting employment in 
works or factories belonging to private companies, which 
generally show a preference for the practical man. 

During my visits to many of the best known industrial 
works in England, I was struck by this absence of lead. 
ing men who had received a scientitic training. Most of 
the = were held by practical men, who were un- 
doubtedly clever men, who had risen through their 
ability, but having no other technical education than 
that derived from the workshops and technical evening 
classes, they were only fitted to run on the old track, and 
not to strike out on new lines. I think it isno exaggeration 
to speak of the damned “‘ practical” man in England, for 
the exclusive use of him is indeed the reason for the 
industrial stagnation. 

It is the great passion for the practical man, who was 
so wonderfully practical, and the considerable contempt 
for the scientifically-educated man, who was so wonder- 
fully impractical, that has, until now, kept the latter away 
from English factories. A similar state of affairs existed 
some years ago in one of our Danish machine works, and 
gradually caused its decay, until scientific technics, 
allied with mechanical ability, got access to this our 
largest industrial establishment, and put it right again. 
In the following section I shall prove that English fac- 
tories generally prefer the practical man. 

Nothing, perhaps, better illustrates the want of system 
in streak technical education in England than the 
workshop training which the scientifically - educated 
mechanical engineers generally receive. In the country 
of Denmark it is an absolute requirement that they must 
work at least one year in a mechanical workshop or 
machine factory outside the college before they can obtain 
a diploma; and the college provides that this workshop 
experience is obtained gratuitously. In England and 
Scotland, on the contrary, some enter the college directly 
after having left school, and others after from one to ten 
years’ workshop practice.’ In England it is usual to pa 
from 100/. to 10002. for obtaining this practice, although 
it does not include any systematic instruction. The 
premium, indeed, generally gives the pupil nothing in 
return but an opportunity of watching the workman at 
his work and of fiving him a hand if he care to do so. The 
result is generally that the pupil takes it easy and learns 
but little. In Scotland, the pupils are usually paid as 
apprentices, and are thus bound todo something. 

Mt the university, or the advanced technical school, 
students find in some cases workshops, in others, none; 
in the latter cases, such as Durham University and Glas- 
gow University, the time-table may be arranged in such 
a way that there are pauses amounting to half-years or 
more, during which the students are supposed to go in for 
workshop practice. It would be difficult to imagine a 
larger a of possibilities than here. detailed, and it 
scarcely promotes study at a university when the students 
enter at all stages of experience and with very different 
qualifications. 

Until some years ago mechanical engineers in England 
and Scotland qualified by spending five years in a work- 
shop, and learning at the same time a little science in some 
evening classes ; indeed, it was very difficult to get em- 

loyment as an engineer without having acquired these 
ie years’ workshop practice. Now, however, a mecha- 
nical engineer must have acquired some theoretical know- 
ledge at the day classes of a technical school or an advanced 
college, if he does not want to remain a commercial man 
only. But very few mechanical engineers have passed a 
full course at an advanced technical college or a university 
department. i 
omething similar may be said of the civil engineers 
and the chemists. Comparatively, a small number have 
passed throu: i a throu eotae of education. In England 
and Scotland civil engineers have usually obtained most of 
their training in the drawing-office or workshop of some 
engineering firm, or under the superintendence of some 
famous bridge-engineer or harbour engineer, and have 
paid a fee of from 50/. to 10002. for the benefit of the 
experience. Some firms derive very considerable incomes 
from such pupils, and it has sometimes occurred that 
partners in a firm have separated owing to disagreement 
as to the apportioning of these incomes. The chemists 
ick up most of their knowledge in private chemical 
aboratories, and it is easy to imagine how unscientific 
and how narrow such an education must be. Of course, 
some of these men develop in this manner into clever 
analysts; but what do they learn of mineralogy, 
hysics, technology, &c., or how can they become quali- 
fied to originate new and improved methods under such 
a system of training? They receive instructions from one 
or two chemists, an 3 although possibly capable men, do 
not possess the great stores of knowledge which would 
be available to one studying under a number of skilled 
teachers in a technical college. The preference shown 
by industrial concerns to the practical rather than the 
scientific man accounts for the small number of specialist 
professors at the technical colleges. In this country 
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(Denmark) we consider it a matter of course to have 
different professors in bridge constructing, harbour con- 
structing, road and railway constructing, mechanical 
technology, whereas at English and Scotch universities 
generally not more than one professor is appointed in 
engineering, and under him some lecturers and assistants ; 
but special lectures in branches of engineering are very 
seldom given. 

To all this criticism of English technical education, how- 
ever, itismy agreeable duty to add that the professors an 
their assistants and lecturers, as far as I had occasion to 
notice, and as far as can begathered from their publications, 
are eminently competent for their task. Itis not here that 
the shoe pinches. Of its teachers Great Britain has only 
reason to be proud ; the calamity is mainly this, that the 
students enter the study with too heterogeneous pre- 
cognita to enable them to be fully benefited by the ex- 
cellent instruction of the teachers. 

As to the equipment of the colleges with laboratories, 
England was formerly at the head of the development. 
In later years, however, ae. and America out- 
distanced England ; but at present this country is making 
up for it, and spending large sums of money in improv- 
ing the facilities for technical education. 

In recent years the want was rather severely felt for a 
national institution for testing materials, but this has now 
been supplied in the National Physical Laboratory. 

The information about English technical education set 
forth here has been collected partly during my visits to 
the colleges, partly from their programmes, and finally 
from correspondence with an English expert on this sub- 
ject, about the many points which I had not fully under- 
stood. One of his letters commences as follows :— 

“ Dear Professor Hannover, 

“Tam not surprised that you do not understand our English 
system of education, and neither does any one else, for there is 
no system.” 


How Far pors Enexisu Inpustry Emprioy ScrentI- 
FICALLY-TRAINED TECHNICAL MEN. 

This question has scarcely been replied to more empha- 
tically than in the address* of Professor Dewar, delivered 
in Belfast, before the British Association. Professor Dewar 
is celebrated especially for his improved methods of con- 
densing the more permanent gases, such as oxygen, 
making it possible to produce them in large quantities ; 
and in 1892 he invented the vacuum vessels for storing 
liquid atmospheric air.t Since 1877 he has been professor 
at the Royal Institution in London, an institution which, 
during its 100 years of life, has numbered among its 
members such men as Davy, Young, and Faraday. It is 
very interesting to learn that the cost of supporting this 
institution during these 100 years has amounted to 
120,0002. only, this sum covering experiments, lessons, 
and salaries of the professors, which amount to about 
12007. a year on the average. Considering the immense 
importance of Faraday’s researches, bh ne whose discovery 
of induced currents the whole of modern electrotechnics 
is really based, it must be admitted that Professor Dewar 
was right in asserting that the exceptional man is about the 
cheapest of natural products. A similar state of things 
would be found to exist here in Denmark, considering 
how much the country has profited by our exceptional 
men, such as Fjord, Segelcke, and Julius Thomsen,+} the 
famous thermo-chemist, who have all been educated at 
the Copenhagen Polytechnic. Noone, perhaps, has more 
practically exhibited the ability to understand the value 
of exceptional men than did Mr. Carnegie, who presen 
an institution in Washington with 10,000,000 dols. in 
order to support exceptional men, that they may under- 
take Poet. ts in branches of work for which they are 
especially adapted. Evidently his intention has been 
to establish in Washington a collection of the cleverest 
brains in the world. . 

It was, however, not this part of Professor Dewar’s 
address which is the most interesting for our purpose, 
but that in which he proves that English industry 
makes too little use of men with scientific technical 
training. According to Professor Dewar, a British 
consul*has reported that in 1901 there were 4500 
educated chemists employed in German factories; 25 
years ago the number was 1700. In England there 
are 1500 to 2000; but they are not so well educated 
asthe German. Out of 633 German chemists, 69 per cent. 
held the degree of D.Ph.; 10 per cent. had obtained 
diplomas from a German college for advanced technical 
education, and 5 per cent. had obtained such a diploma 
and the degree of D.Ph. Thus 84 per cent. had acquired 
a thoroughly systematic and complete chemical training. 
Out of 500 English chemists, not more than 21 per cent. 
had obtained a degree, and 10 per cent. a diploma from a 
college. Thus in Germany 84 per cent. of the chemists 
are systematically trained, whereas in England the number 
does not oxieat 31 per cent. Professor Dewar now 
remarks that chemists who have not acquired a syste- 
matical technical education ‘‘may be competent to carry 
on existing processes according to traditional methods, 
but are very unlikely to effect substantial improvements 
or to invent new and more efficient processes. I am very 
far from denying that here and there an individual ma 
be found whose exceptional ability enables him to triumph 
over all defects of training ; but in all educational matters 





* Reproduced in extenso in Nature, 1902, page 462. 
+ Professor Prytz, at the Copenhagen Polytechnic, 
has recently pointed out (Annalen der Physik, 1902, 
vol. vii., page 885) how insignificant the motion of the 
heat through the evacuated space between the double 
walls is. For particulars about Professor Dewar and his 
experiments see Nature, 1902, e 460. 

+N. T. Fjord is the founder of the economical Danish 
agricultural methods; Segelcke of the modern Danish 
system of dairies ; and J. Thomsen of the manufacture of 
soda out of eryolite (obtained from Greenland). 
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it is the average man whom we have to consider.” In 
order to look at the matter from another point of view, 
Professor Dewar points out the immense amount of 
money produced by German industry. As an example 
he mentions the firm of Messrs. Bayer and Co., a large 
colour factory in Elberfeld. In 1875 it employed 119 
workmen ; in May, 1902, the number had inc to 
5000, in addition to 160 chemists, 200 engineers, and 680 
clerks. This firm has paid for many years a dividend of 
r cent.* 

Yet the foundation of this gigantic industry was laid 
in England; but although England had plenty of cheap 
raw material, and although it could be worked with '—= 
the inventors failed to establish the industry and left 
practically no successors. On the basis of English inven- 
tion, colours were made better in Germany than in Eng- 
land, in spite of the capital and ability of the latter, 
owing simply to the want of systematic technical educa- 
tion. Professor Dewar adds:—‘‘ There are plenty of 
chemists turned out, even by our universities, who would 
be of no use to Messrs. Bayer and Co. They are chock 
full of formule, they can recite theories, and they know 
text-books by heart ; but put them to solve a new pro- 
blem freshly arisen in the laboratory, and you will find 
that their learning is all dead.” 

Professor Dewar finished this section of his address with 
a panegyric upon the splendid system of German educa- 
tion, through which, as he said, i have reached a phase 
of development which we can only attain through the 
hard and strained labour of two generations. 

Professor Dewar’s address made a great sensation 
throughout Great Britain and far beyond its bounds. 
In various parts of England and Scotland I heard pro- 
fessors declare that now people were awakening. And 
surely it would be difficult to find a more competent 
scientist than Professor Dewar to agitate for improve- 
ment in English technical educational matters, for he 
tells his countrymen the unvarnished truth. At first 
sight his statement about the hard and strained work 
of two generations might seem somewhat exaggerated ; 
but is it really? Is there any reason to believe that 
Germany and the States will stop in the race in which 
English technical education in the time to come will 
participate, and await the coming up of England ? Surely 
no stagnation is likely to be noticed in the energetic 
efforts of these two countries for constantly developing 
their advanced, as well as their primary, technical edu- 
cation. 

In his address Professor Dewar shows that too few 
scientifically-educated technical men are employed in 
English factories. 

A very interesting diagram appeared in Nature, page 
213 (1900), showing the relative number of technical 
students in Great Britain and foreign countries. This 
table indicated that one German college for advanced 
technical education numbered more third and fourth year 
students than were to be found in Great Britain. But 
when it is considered how few engineers, other than 
military, are employed by Government, and when the 
factories prefer the practical man, it is no wonder that 
few go in for a scientific technical education, which 
occupies a long period, and requires the expenditure of 
a considerable amount of money. 

In the criticism which I have here set forth on English 
industry and technical education I hope that nothing 
will be found which might suggest want of congenial 
feeling with England, whose free institutions must 
occasion the deepest regard, nor with Englishmen them- 
selves, who received me everywhere in the most cordial 
manner. 








FITS AND FITTINGS. 


An Investigation of Recent Practice in Forcing, Shrink- 
ing, Driving, and Running Fits, and Limits for Limit- 
Gauges. 

By Stranitry H. Moors, Kansas City, Mo., 
Junior Member of the Society. 

Tn his endeavour to obtain, for presentation to students, 
reliable and definite information on this subject—matter 
which bore the semblance of systematic deduction—the 
author could but re-echo the sentiment of Professor 
Sweet’s recent remark in reference to certain kinds of 
fitting. Professor Sweet says in part :—‘‘ Mechanics try- 
ing to find out how much to allow for forced fits must, 
if they look up the literature on the subject, get pretty 
badly mixed.’ 

The crude or working material, which is the basis of 
this investigation, is that which has been published during 
the last few years in the leading technical periodicals. 
The available matter was divided into two c —that 
which bore the stamp of scientific investigation, and that 
which was submitted as the successful practice of some 
individual or concern. The representative instances of 
the former class are the excellent articles in Vol. XXII. 
of the American Machinist, by Professor Wetmore and 
Mr. T. C. Kelley. To the second class belongs by far 
the greater portion of the datainvestigated. This matter, 
at first seemingly hopelessly at variance with itself and 
somewhat chaotic in character, afforded, however, excel- 
lent —— with yey 4 to work. a ws er 

It is the purpose of this paper to explain in brief the 
method of pics tie in the deduction of the resultant 
formule, representative curves, and tabulated data. For 
the convenience of treatment, the matter was divided 
into the following classes :—Forcing fits, forcing-fit pres- 


* According to the American Machinist, 1900, 294, 
another famous German colour factory employed in 1865 
50 men, and in 1900, 5000 men, out of which 100 were 
scientifically-educated chemists. | r 

+ Paper road before the American Society of Mecha- 
nical Engineers. 








sures, shrinking fits, driving fits, running fits, and limits 
for limit-gauges. In order, in each individual case, to 
discover and ascertain the nature of a probable law, the 
data were transferred to septengni co-ordinates where 
the curve was plotted, the ordinates representing the 
diameters in inches ; the abscisse the allowances (Fig. 1, 
page 546). The result of this first plotting was the + a sng 
tion of an empirical formula for each individual case. 
For the purpose of comparison the curve for this formula 
was transferred to what was termed the typical diagram. 
In these typical diagrams such curves as were obviously 
wild and wide of the mark were omitted. 

_The next step, and one deemed n for the com 
pilation of an accurate table to fit allowances, was the 
selection or construction—from the typical diagrams—of 
what were termed representative curves, which would 
clearly indicate good practice. The choice of these re- 
presentative curves, being largely a matter of judgment, 
1s open to criticism ; however, the selections were made 
with a view to securing a simple formula that would at 
once embody the essential features of good practice and 
omit nothing of importance. A careful examination of 
these curves, with due consideration as_to the manner in 
which they were obtained, will, we think, justify the 
selection. 

Turning our attention now to the several sub-divisions 
of the subject, we will discuss briefly the salient features 
of each. 

Forcing Fits.—For the purpose of discussion, forcing 
fits may be defined as those machinery fits which require 
the use of some form of press, generally hydrostatic, to 
complete the assembling operation. 

A study of the various curves of the typical diagram 
for forcing fits led to the selection of a representative 
curve whose formula contained a constant. This was 
considered desirable, —— on account of its influence 
on the smaller sizes. The formula selected for the repre- 
sentative curve for forcing fits was:—-A = 2D + .5; 
A = allowance in thousandths of an inch ; D = diameter 
of the plug in inches. 

Regarding the assembling process, or the manipulation 
of forcing fits, we find the following governing condi- 
tions :—(1) The allowance: this should never be so great 
as to prevent the stress from coming well within the 
elastic limit or the crushing strength of the materials 
employed. (2) The surfaces: in general we may say, re- 
garding the surfaces for this kind of fitting, that the best 
results are obtained when both surfaces are ground to fit 
gauges. The conditions, in some instances, render this 
impracticable ; however, the surfaces of the pieces to be 
assembled should be as smooth as it is practical to make 
them. (3) The lubrication: linseed oil makes. an excel- 
lent lubricant for assembling forcing fits. (4) The align- 
ment: it is important to start the plug accurately; so 
important is this that to secure an accurate alignment 
some engineers resort to the use of two diameters—each 
half the length of the fit—differing by but a few thou- 
sandths of aninch. The additional advantage of having 
to force the plug through but half the length of the fit, 
it is claimed, greatly reduces the maximum forcing fit 
pressure. 

Forcing Fit Pressures (Figs. 2 to 5).—Here the fixed 
conditions are generally the following:—The materials 
—— ; the nominal diameter; the length of the fit ; 
and the thickness of the hub, With these conditions 
the pressure necessary to assemble a given forcing fit will 
vary, Mr. Kelley concludes, after his experience with 
about 800 forcing fits on regular engine ake 

1. Directly as the area of the surface of the fit for a 
given diameter. 

2. Directly as the allowance—the difference in diameter 
between the plug and the bore. 

3. As a function of the radial thickness of the hub. 

4. As the materials employed and the nature of the 
machined surfaces. The investigation for a pressure 
curve was undertaken on this basis—on the assumption 
that these conclusions are correct. After considerable 
work, a simple equation for a representative pressure 
curve was established. This equation gave essentially the 
results obtained by the use of Mr. Kelley’s experimentally 
derived curve; and while possessing the advantage of 
mathematical deduction, it had the sidisionsl advantage 
of conforming to experience, and becomes, therefore, 
thoroughly practical in its ho eee 9 

The curve, an hyperbola (Fig. 2) whose equation is 


_ 500 
PF = nw 


where P F is the pressure factor and D the nomina 
diameter of the fit, assumes the hub to be twice the 
diameter of the plug, the materials employed to be 
machinery steel plugs and cast-iron hu and the 
machined surfaces to practically true and free from 
tool marks. Should the hub diameter exceed twice that 
of the plug, the pressure, according to Condition 3, will 
be somewhat greater—the amount being obtained by the 
construction of another arpeene. Should the materials 
employed be other than those which the curve assumes, 
the pressure, according to Condition 4, will again vary, 
necessitating the determination of another value of PF... 
The few values obtained from the m data relative 
to this particular point, seemed to indicate that a new 
value of PF might be obtained by multiplying PF 
directly by the ratio existing between the average value 
of the crushing strengths of the two new materials and 
the average value of the crushing strength of cast iron and 
machinery steel. Moreover, the investigation disclosed 
the problem to be far too complicated to admit of any so 
simple a solution. The dearth of particular values, and 
the incompleteness of the experiments leading to the above 
indication, were such as to influence the author to say 
that the statement is of no practical value. However, it 
may be well to state that the problem was first attacked 
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on the memes ye that a solution might be had from a 
comparison of the moduli of elasticity of the materials. | 
This position was rendered untenable: first, because in | 
materials, such as cast iron, which have no well-defined | 
elastic limit, the modulus decreases from a maximum near | 
the beginning of the test; second, as some permanent | 
deformation of the bore and plug generally results as a | 
consequence of the assembling, the elastic limit of the 
material is obviously passed—this furnished a clue for 
attacking the problem with reference to the crushin 

strength. Then, again, the investigation proceeded with 
a treatment of the hub asa thick hollow cylinder under 
tension: were this assumption correct, the formule of | 


Fig.1. 





(maga) REPRESENTATIVE CURVES FOR THE VARIOUS FITS. 


4 FORCING FIT DIAGRAM. 





Professors Barlow and Merriman should be applicable, and 
the tension on every concentric layer caused by the 
internal pressure vary inversely as the square of its dis- 
tance from the centre. This position is faulty in that 
cast iron is not homogeneous in texture, is not incompres- 
sible, and, when ured for the material of cylinders of 
hydraulic presses, the thicknesses which obtain are such 
that the stresses calculated by these formule would 
postulate the use of steel to render them reasonably safe. 
This latter may not be a parallel case, as hydraulic cy- 
linders are usually solid at one end. 

In passing, the author concludes that the influence which 
the use of different materials will have on the pressure 
may only be satisfactorily determined by experiment. 

The tabulated values of P F from this curve will prove 
the more convenient for ready reference ; however, the 
method of using the curve is as follows :—Select the 
nominal diameter of the fit, and follow its ordinate up to 
the curve; from this intersection follow horizontally to 





the left, and read P F the pressure factor. The equation 

for the pressure is : 

Area of surface of fit x difference in 
dia. between plug and bore x PF 


2 


The result will be the pressure in tons required to force 
the plug home. A foreman may thus also easily determine 
whether or not his press is of sufficient capacity for the 
work in hand. 

Shrinking Fits(Fig.6).—The representative curve chosen 
for shrinking fits was the one whose equation gave allow- 
ance; which agreed with the standard adopted by the 





Pressure in tons = 


FORCING FITS. PRESSURE FACTOR CURVE. 





TYPICAL FORCING FIT PRESSURE DIAGRAM. 
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American Railway Master Mechanics’ Association (Fig. 3) 
for locomotive wheel centre and tyre gauges. The agree- 
ment is identical to the thousandth decimal place, this 
being the extent to which their standard is carried. The 
equation is A=}% D+.5, A=allowance in thousandths 
of an inch. The allowances obtained by the use of this for- 
mula, while not excessive, are sufficient to insure a tight fit, 
thus avoiding the danger of excessive shrinkage stresses, 
often deemed negligible, which are always additional 
to those incident to actual service. Taking the modulus 
of elasticity of steel at 30,000,000, the stress caused by 
this amount of shrinkage would be about 33,000 lb. per 
square inch, which is well within the elastic limit of 
machinery steel. 

Considering this class of fitting with a view to obtain- 
ing the greatest resistance to tension and torsion, we dis- 





cover that shrinking fits are far superior to forcing fits, 
they being, under like conditions, as Professor Wetmore 
has shown, uniformly about three times as tight both in 


‘tension and torsion. Experiments seem to indicate that 


in this class of fits the resistance to torsion increases 
more rapidly with the diameter than does the resistance 
to tension. , 

In the manipulation good practice maintains that a 
iece should rarely be heated hotter than a very dull red 
eat—about 800 deg. Fahr.—and under no consideration 

to the scaling point. This temperature, of necessity, 
limits the fit allowance to something less than 700 deg. x 
-00000556=.003892 per unit diameter for cast iron. It 


& REPRESENTATIVE LIMITS DIAGRAM. 





6. TYPICAL SHRINKING FIT DIAGRAM. 
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will be found upon an examination of the formula that 
the heating to this temperature is ample for the allow- 
ances given by the representative curve. _ : 
Regarding the process, better results will be obtained 
if the entire piece be heated slowly and uniformly instea 
of trying to hasten matters by ‘‘ blazing up” through the 
bore. The latter practice is sometimes negative in its 
results ; in cases permanently reducing the bore diameter 
instead of increasing it, as desired, the expansion bein, 
inward instead of outward. In general it may be sai 
that this class of fitting requires more skill and exper! 
ence in its manipulation than does force fitting. Not 
only in the heating and assembling is this skill and ex- 
perience necessary, but in the cooling as well. d 
Driving Fits (Fig. 7).—Very little data could be —s 
for this class of fitting, the inference being that this meth : 
of assembling is about obsolete. A field may still exis 
for such small work as the assembling of the smaller ce 
and cranks of valve gearing, where the formula for the 
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representative curve might be used to advantage when 
the fit is made with an arbor press or some kindred 
method. This formula might also be used for some 
classes of tight-keyed fits ; however, the practice of driv- 
ing home a plug by blows is too crude to be used except 
where no other method is available. Our representative 
formula for this class of fitting is A= 4D + .5; A= 
allowance in thousandths of an inch. 

Running Fits (Fig.8).—A running fit is designed to allow 
the surfaces in contact to move or revolve freely over each 
other. _The more nearly the surfaces in contact approach 
perfection, the better will be the fit; however, there 
should be a sufficient difference in diameter to admit of 
motion and lubrication. The difference in diameter to be 
allowed in any given fit depends upon the following con 
ditions :—The nature of the machined surfaces; the kind 


7% TYPICAL DRIVING FIT DIAGRAM. 





of metals in contact ; the length of the fit and its diameter. 
The perfection of the fit, depending largely as it does 
_ the surfaces in contact, renders it imperative that 
they be smooth and true. When ible, on the smaller 
sizes, bored holes should always be reamed, as this not 
only insures a standard size, but finishes the hole compara- 
tively smooth and true. 

The formula selected for the representative curve for 
running fits on machine-tool, engine work, and kindred 
practice was A = ,4; D + .5; A = allowance in thou- 
sandths of an inch. It will be remembered, of course, 
that in order to obtain the bore diameter the allowance 
should be added to the diameter of the shaft. For 
obvious reasons it was considered desirable that this 
formula contain a constant ; it a8sumes the condition of 
the surfaces in contact to be similar to that obtained by 
the use of a reamer, and the allowances will be found to 
fall slightly within the limits given by the representative 
curve on the limits diagram. 

For those who may not know, in passing, it might be 
well to give a few cautionary paragraphs regarding the 
production of satisfactory running fits. Regarding the 


phases: the accuracy and efficiency of the machine on 
the one hand, and the rapidity of production on the other. 
The largest limit of variation, then, that will produce the 
desired accuracy and efficiency in the machine is the one 
to be selected. For this reason the selection of a repre- 
sentative curve of limits proves a hazardous undertaking 
for any but him who has to do with the production of the 
machine ; however, the author ventures the curve plotted 
on the limits diagram as being suitable for machine-tool, 
engine work, and similar practice. In the manufacture 
of limit-gauges there are reasons why one of the sets 
should be made one-half the allowable variation larger 
than the nominal] size, while the other set should be 
made just as much smaller. This, it is believed, is the 
practice of the best manufacturers; though in some of the 
data investigated such was not the case. The represen- 





TYPICAL RUNNING FIT DIAGRAM. 





Tabulated Data Relative to Fits and Fitting. 


In order to place the results of this investigation in the most 
| convenient form, that adequate for ready reference, the allowance 
values for each class of fits were calculated and tabulated under 
the following arrangement :— 


| 
| 
| 

















truth and accuracy of bored holes, practice indicates that 
the best results are obtained with a very light cut, a high | 
speed and slow feed. In light chuck-work there is a | 
tendency in tightening the chuck-jaws to distort the | 
piece, and it may be necessary in some instances to par- | 
tially relieve the pressure for the light finishing cut. | 
The most satisfactory results are obtained, in fitting, 
where limit-gauges are used; where no limit-gauges are | 
to be had, in many instances it will be found advan- 
tageous to finish the bore first, as it is easier ‘| 





tit the shaft to the hole than vice versd. When a fit is 
made, any tool marks left on either the shaft or the bore | 
wear away rapidly and defeat the purpose of the work. | 
Not only is their helical construction conducive to rapid | 
wear, but it renders perfect lubrication almost impos- 
sible, as the ves tend to lead the oil out of the bear- | 
ing. It is desirable to have the surfaces in contact | 
ground, as they then approach perfection ; where this is 
not feasible they should i filed and polished. On good | 
work a very few strokes of the file will suffice to remove | 
the tool marks; little or no filing should be attempted | 
after their removal, as the filing of cylindrical work is at 
its best a negative process where truth and accuracy are | 
tobe sought. | 
Limits for Limit-Gauges.—Limit-gauges, as we are well 
aware, are used primarily as time-savers ; they avoid the | 
waste of time in finishing parts unduly accurate, while | 
still having them accurate enough to meet all the demands | 
“ interchangeable manufacture. The selection of the | 
imits of variation for any given class of work requires | 
experience and sound judgment. As it isclearly a matter 
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A glance at the representation curves of the various fits and 
their formule reveals the allowances to bear the following rela- 
tions to each other :—5, 8, 13, 32, starting with the curve for 
running fits. 


tative formula b= 7s D + .3 gives half the limit varia- 


tion in thousandths of an inch, plus or minus as desired. 
While the specific values obtained from the formule, 
diagrams, and table will prove, no doubt, of great value 
to many, they should be taken as a guide indicating the 
| conditions which existed in the data which the author was 


of time-saving, the problem resolve; itself into two | able to preeure. As it is impossible for one individual 








to secure and tabulate that amount of information from 
the thousands of progressive machine-shops of this 
country, necessary to indicate the average American 
practice in this direction, the greatest value of this paper 
may be found in its discussion by those who know, and 
again in its indication of what may be done with similar 
masses of seemingly chaotic data. 








CATALOGUES. 

TuE Tangye Tool and Electric Company, Limited, of 
Birmingham, have sent us a copy.of their new catalogue 
of heavy lathes pple for use with the modern high- 
speed steels. These lathes have a single wide-belt a inl 
in place of the ordinary cone pulley, and the necessary 
changes in speed are effected by gearing used in con- 
junction with a variable-speed countershaft or electro- 
motor. 

Messrs. N. Glover and Co., sawmill engineers, of 
Leeds, have sent us a copy of a circular ay particulars 
of their ‘‘ Ideal” saw-guards, which can pe aoe to fit 
oe saw diameters and protect the sides of the saw as 
well as the top and back. 

Messrs. George Thomas and Co., of 72a, Deansgate, 
Manchester, have sent us price-lists of their tachometers, 
which, when applied to shafting or spindles, indicate 
directly on a dial the speed of rotation. Amongst the 
patterns illustrated is a new type having a single spindle 
only, the range of speed in one case being from 125 up to 
16,000 revolutions per minute. This large range is pro- 
vided for by means of a system of change gears, one or 
other of which comes into play according to the pressure 
with which the instrument is applied to the shaft under 
observation. The particular set of change wheels in gear 
is indicated in plain figures. 

Messrs. Chambers, Scott, and Co., of the Dalziel En- 
gineering Works, Motherwell, have published a new 
catalogue of tools and cranes for boiler works, shipyards, 
and bridge works. Amongst the tools we note plate- 
straightening machines, cold-sawing machines, and butt- 
edge planing machines, whilst the crane list includes 
different forms of electric travellers and jib-cranes. 

Messrs. John Harper and Co., Limited of the Albion 
Works, Willenhall, Staffordshire, have sent us price-lists 
showing some excellent shelf brackets and the like made 
in pressed steel. 

r. Hendrik Van Tuinen, of Godesberg -am - Rhein, 
has issued a comprehensive catalogue of German-made 
machine tools. The letterpress is printed in both German 
and English, and is accompanied by capital illustrations. 
Practically every recognised type of engineer’s machine 
tool is represented, and prices are given in every case. 

A catalogue of the Burger gas and gasoline engines has 
been sent us by the Woolley Foundry and Machine Works, 
of Anderson, Ind., U.S.A. | 

A remarkably comprehensive catalogue has been sent 
us by the National Fireproofing ee ry | of Pittsburgh, 
U.S.A. It is got up in the style of the larger engineers’ 
pocket-books, now so well known, and gives very com- 
plete tables and other data as to the strength and weight 
of the floors made by its publishers. These are of terra- 
cotta, and different ns are described in de- 
tail, inclusive of the ‘‘flat arch” type, which is a 
favourite with many architects. Other portions of the 
catalogue deal with the protection from fire of I-beams, 

— and columns by the use of moulded terra-cotta 

ocks. 

The ‘‘ Hansa” lubricator, which is specially intended 
for lubricating — cylinders with i. is de- 
scribed in a circular sent us by Messrs. E. H. Barnes, 
mill and engineer furnishers, of Chesterfield. 

A copy of their list of stock sizes of iron and steel 
shapes, and of the sizes of bolts and nuts kept in store by 
them, has been sent us by Messrs. Buck, Hickman, and 
Co., of Whitechapel-road, E., and should be particularly 
useful to firms requiring such goods in a hurry. 

A new electric crab for use on travelling cranes is de- 
scribed in a pamphlet just published by the International 
Electrical Engineering Company, of Clun House, Surrey- 
street, Strand, W.C. This crab is intended for use in 
small shops where traverses in both directions are made 
by hand, and the current used for lifting only. The stan- 
dard sizes made are designed for loads of 1 up to 124 tons 
respectively. 

he Niles-Bement-Pond Company, of 23 and 25, Vic- 
toria-street, S.W., have issued a pamphlet containing 
illustrations of the interiors of a number of Government 
factories and large private works, in which heavy machine- 
tools of their manufacture have been installed. 

A catalogue of the I—T— ¥ circuit-breakers has been 
sent us by Messrs. Robert W. Blackwell and Co., Li- 
mited, of 59, City-road, E.C. An immense number of 
different types are illustrated, and the publishers claim 
—_ the catalogue is the most complete of its kind yet 
pu 5 
The Permiol Manufacturing Company, Limited, of the 
Croft-street Works, Pendleton, Manchester, have sent us 
a circular calling attention to the new paint for outside 
work which they are now furnishing under the name of 
‘“‘Permiol.” The paint contains no lead, is non-poisonous, 
and will resist acids, whilst it is asserted to have great 
covering properties. 

A new automatic signal, for use on tramways and light 
railways, is described in a —— just published by 
the British Insulated and Helsby Cables, Limited, of 
Prescot, Lancashire. The whole of the mechanism is 
worked from the trolley wire or third rail, so that no 
batteries of any kind are required. 

The Newton Machine-Tool Works, of Philadelphia, 
have published a new catalogue of milling and planing 
machines, gear-cutters, slotting machines, boring mills, 


and other machine-tools. The catalogue is capitally 
illustrated. 
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NOTES ON THE WATER SUPPLY OF 
SOUTH-WEST LANCASHIRE.* 


By Joseru Parry, M. Inst. C.E., Chief Engineer 
of the Liverpool Water Works. 


THE south-west division of Lancashire extends from a 
point five miles north of Southport to Liverpool on the 
south ; thence towards the east to Glazebrook, beyond 
Warrington ; from Glazebrook to Atherton on the north 
again, and then through Wigan, back to Southport. It 
comprises an area of 3914 square miles, and has a popula- 
tion of about 14 millions. 

An examination of the ordnance geological map will 
show that there is within this area 1 uare miles 
marked as coal measures, 2} permian beds, 2424 belonging 
to the new red sandstone, 15} alluvium, and 23 square 
miles blown sand. 

The division is partly in the watershed of the Mersey 
and partly in that of the Ribble. 

The principal rivers having their rise in the division 
are the Alt, the Douglas, and the Sankey Brook, and 
all of these are polluted almost to their very source. 

The problem of supplying the inhabitants with water 
presents difficulties arising from the ph sical features of 
the area, the diversified character o the industries that 
are carried on, and the social conditions to be dealt with. 

It is interesting and instructive to see how this pro- 
roe has hitherto been met, and what its position is 
to-day. 

Wherever the new red sandstone has been found at the 
surface, the people have at first had little difficulty in 
obtaining a sufficient and wholesome supply either from 
springs or wells in that formation, but with the growth 
of population and the demands of trade the resources of 
the new red sandstone have in many places proved in- 
adequate and unsuitable. 

Southport, asa purely residential town, has, by judiciously 
chosen sites for wells in rural districts, succeeded in ob- 
taining and preserving a supply which chemical analysis 
shows to be remarkably free from contamination by 
organic matter ; but the mineral constituents uce an 
amount of hardness which is undesirable for drinking and 
general household purposes. At one time Liverpool was 
entirely supplied from the sandstone, and the corporation 
possessed in and around the town nine or ten deep wells 
with numerous headings and bore-holes. Three of these 
still remain in partial use, but the others have been aban- 
doned as the density of the surrounding population has 
increased. The risks that occasionally attend the sinking 
of wells was illustrated in the case of the last well sunk 
by the corporation in 1867, when cesspools were drained 
at a distance of nearly three miles, and the well had to be 
temporarily abandoned to permit of a system of sewers 
being carried out. The three wells still existing are used 
chiefly for high-level residential districts, and during 
temporary stoppages for repairs on the big aqueducts. 

Towns and villages situated on the coal measures are 
in a much less favourable position in this respect than 
places on the sandstone, because the underground sup- 
plies are much more uncertain in regard to position and 
yield, and decidedly inferior in point of quality. 

Considerable improvement has taken place since the 
report of the Rivers Pollution Commissioners 30 years 
ago; but notwithstandin = and private enterprise, 
and the operation of Health and Pollution Acts, it is, un- 
fortunately, true that many of the small towns and villages 
and rural districts of South-West Lancashire are still 
without a proper and sufficient supply of water for 
domestic use. 

Attempts have been made in some places to surmount 
the natural difficulties by carrying out a joint scheme for 
the benefit of a number of districts; but most of these 
efforts have failed, owing either to the cost of the schemes 
proposed or the impracticability of overcoming the 
jealousies and securing the co-operation of the local 
authorities concerned. 

The nearest gathering ground capable of yielding a 
large supply of the best — of water by gravitation 
lies between Bolton and Blackburn, an area of 10,000 
acres of hilly, thinly-inhabited upland country on the 
millstone grit formation rising to a maximum elevation 
of 1500 ft. above sea-level. This source of supply was 
secured by Liverpool under the advice of the late Mr. 
Thomas Hawksley, in the year 1847. The Rivington 
Works then carried out by him remain to-day a fine 
monument of his engineering skill and thoroughness. 
The aqueduct from Rivington passes through the heart 
of this south-west division ; and although under no statu- 
tory obligations to supply places en route, Liverpool has 
always acted in a liberal and friendly spirit towards appli- 
cants for water, and I believe that in no case has an appli- 
cation from any of the local authorities been refused. 
The towns and villages now actually supplied from the 
Rivington Works, between the reservoirs and Liverpool, 
contain a total population of about 131,000, and include 
Standish, Aspull, Hindley, Leigh, Ashton, Haydock, 
Abram, Lowton, and. Ince. These are all adjacent to or 
in the neighbourhood of the pipe line, and at levels 
capable of being reached by gravitation. The supplies 
are all given in bulk and measured by meters. The 
charge made is usually at therate of 6d. per 1000 gallons, 
but in recent cases 7d. per 1000 gallons has been charged. 
Small supplies are charged on a higher scale. 








Mexican IrkIGATION.—The Mexican Government has 
granted two important concessions for utilisation of Mexi- 
can waterways for irrigation — The rivers first 
proposed to be tapped are the Atoyae and the Tequimilpa. 


* Paper read before the British Association, Section G, 


at Southport, September 15, 1903. 
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On the present page we give in Figs. 1 and 2 an 
illustration of a fitting for centrifugal pumps 7 
introduced by Messrs: Belliss and Morcom, Limite ; 
of Birmingham. Although the matter appears a simple 
one, it is of considerable importance for use with centri- 
fugal pumps that have to suck from any considerable 
depth, and therefore have to maintain a vacuum inside 
the pump casing. So far as we are aware, no improve- 
ment has been made in the mode of packing the spindle 
of centrifugal pumps of late years, although users have 
found great difficulty and trouble whenever any con- 
siderable suction work has had to be done. With the 
arrangement generally in use, so long as the pump is 
sucking from a level or overhead, there is no serious 
difficulty ; but as soon as an attempt is made to 
raise water from any depth, the packing has to be 
continually nipped up so as to preserve the vacuum 
in the pump casing. As a consequence, the shaft is 
rapidly worn down, and the pump has to be continually 
attended to to prevent its failure. In the fitting 
illustrated, the gland is done away with, and the air- 
tight joint is secured by means of a bearing against 
a collar on the shaft, as shown in Fig. 1, in which A 
is the collar, and B is the air-tight joint ; C is a 
flexible disc, and D an india-rubber joint-ring. Inside 
the flexible disc there is a vacuum space E, connected 
by grooves with the suction side of the pump, one of 
the grooves being shown at F. The cock G is con- 
nected to the discharge branch of the pump, and clear 
water supplied to cool the white-metal bearing, and 
prevent the dirty suction water getting back to score 
the bearing. This cock can be adjusted so as to 
balance the pressure due to the vacuum against the 
white-metal face. The lubricator shown supplies 
lubricant to the collar. The operation of letting the 
water in behind the back of the bearing not only 
prevents the excessive wear of the surface of the air- 
tight joint and disc, but keeps the bearing cool and 
clean. It has been found of special value when sandy 
or dirty water was being pumped, as the sand or dirt 
would not then go to the bearing. It should be noted 
also that, with the same overall length of pump, a 
good solid bearing is secured in place of the packing 
gland and small bearing. 

Messrs. Belliss and action say that they have a 
number of pipes already fitted with this device at the 
Poplar Central Station. They are working from a 
depth of 12 ft. to 18 ft., and by means of the arrange- 
ment illustrated a vacuum of 28 in. has been main- 
tained in the pump casings. It was found impossible 
to secure such a vacuum with the ordinary type of 
soft packing. 





LAUNCHES AND TRIAL TRIPS. 

THE trial trip of the s.s. Elidir was run on the Firth of 
Clyde on Tuesday, the 6th inst., under somewhat indifferent 
weather conditions. The vessel, which has been built in 
the Ayr yard of the Ailsa ees. Company, Limited, 
is of the well-deck type. The machinery consists of a 
set of triple-expansion engines by Messrs. Ross and 
Duncan, Whitefield Works, Govan. The Elidir, with a 
full cargo of Scotch coal on board, attained a speed of 
104 — pepe _ in ae wd the guarantee, and con- 
side: ighly satisfactory. e vessel is owned by Mr. 
G. W. Duff + feo ewer Smith. : 





On Wednesday, the 7th inst., Messrs. R. Craggs and 
Sons, Limited, launched from their Tees dockyard, 
Middlesbrough, a fine steel cargo steamer, 340 ft. 6 in. long, 
46 ft. beam, 24 ft. 4in. moulded depth. The machinery 
will be fitted by Messrs. Richardsons, Westgarth, and 
and Co., Limited, Middlesbrough, and will have cy- 
linders 23 in., 38 in., and 64 in. in diameter by 42 in. 
stroke, steam being supplied by two large single-ended 
boilers, 15 ft. 8 in. in diameter by 10 ft. 6 in. long, work- 
ing at a pressure of 180 lb. to the square inch, and esti- 
mated to drive the vessel at a speed of 10 knots fully 
laden, in fair weather. The vessel has been designed 
to afford a very large cubic capacity, and is expected to 
lift about 5500 tons dead-weight on a light draught. She 
has been built to the order of Mr. D. G. Moraitis, of 
Andros, and on leaving the ways was named Corinthia. 

On Thursday, the 8th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer measuring 345 ft. between 

rpendiculars by 47 ft. breadth, extreme, by 27 ft. 8 in. 
Seek. The vessel is built to carry 6000 tons Pe 
The main engines are by the North-Eastern Marine En- 
gineering Company, Limited, Sunderland, and have 
cylinders 24 in., 40 in., and 66 in. in diameter by 465 in. 
stroke, steam being — by two large boilers working 
at a pressure of 1801b. per square inch. The vessel has 
been Puilt to the order of the Neptune Steam Navigation 
Company, Limited, Sunderland. On leaving the ways 
the steamer was named Cheviot Range. 





On Thursday, the 8th inst., there was launched from 
the yard of the Northumberland Shipbuilding Company, 
Limited, Howdon-on-Tyne, a steamer built to the order 
of Mr. C. Andersen, Hamburg. This vessel’s dimensions 
are 373 ft. over all by 48 ft. breadth, extreme, by 30 ft. 10 in. 
depth, moulded. The vessel carries 7000 tons dead-weight, 
and water ballast in cellular double bottom and_after 

ak tank. The machinery will be supplied by Messrs. 

ichardsons, Westgarth, and Co., Limited, Sunderland, 
with cylinders 26 in., 42 in., and 72 in. in diameter by 
48 in. stroke, steam being supplied by three boilers, 
measuring 14 ft. 44 in. by 11 ft., and designed for 180 Ib. 
pressure. A 8) of 11 knots is expected. The vessel 
was christened Tiberius. 


On Thursday, the 8th inst., the s.s. seeeapon. built 
by Messrs. Ropner and Son, of Stockton-on-Tees, made 
her official trial trip in the Tees Bay. The steamer has 
been built to the order of the Deddington nama J 
Company, Limited, Hull (of which company Messrs. H. 
Samman and Co. are the managers). The engines, by 
Messrs. Blair and Co., Limited, are on the triple-expan- 
sion principle, of about 1200 indicated horse-power, wit 

two steel boilers 15 ft. by 10 ft.; working pressure 160 Ib. 
per square inch. The vessel attained a speed of 11 knots. 


On Friday morning, the 9th inst., the handsome steel 
twin-screw steamer Palma, the latest addition to the fleet 
of the Peninsular and Oriental Steam Navigation Com- 

ny, left Messrs. Workman, Clark, and Co.’s yard for 

er trial cruise in the Belfast Lough. The Palma, which 
is the second vessel built and engined by Messrs. 
Workman, Clark, and Co., Limited, for the P. and 0. 
Company, is 480 ft. long, 57 ft. broad, and 37 ft. 9 in. 
deep, and has a gross tonnage of over 7600 tons. The 
engers’ dining-saloon is at the forward end of the 
ridge space, and the sleeping-berths are la ag 
able rooms opening off each side of the saloon. The 
machinery consists of two sets of triple-expansion engines 
with steel multitubular double-ended boilers, 
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or recesses are cut in staggered relation in opposite sides of the 
groove face, and are filled with elastic material more compressible 
than the substance of the pulley. In a modification the pulley 


might have a detachable face with perforations, through which 
Feq.i. 


‘* ENGINEERING ” ILLUSTRATED PATENT 
RECOR 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888, 

The number of views given in the Specification Drawings is stated | 
po each Kay 3 where none are mentioned, the Specification is not 
illustr . 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

= of Specifications may be obtained at the Patent O Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 

i of a let ification, | 
mtof | 








the advert t of the opt of “p 
give notice at the Patent Office of opposition to the gra 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


20,647. Siem 2ns Brothers and Co., Limited, London. | 
(Siemens and Halske Company, Berlin.) Transformers. 
{10 Figs.] September 22, 1902.--This invention relates to trans- 
formers, choking coils, and the like, and has for object to hold 
disjointed constituent parts of the cores of such apparatus more 
perfectly in contact than has heretofore been usual, so as to im- 
prove the magnetic conductivity and stop humming noise. Pres- 
sure is applied directly within the area of the contact surfaces and 
at right angles thereto. In one arrangement in which the inven- 
tion is applied to a transformer, the cores and yokes are each con- 
structed of two separate groups of sheet-iron laminz a@ a and b b, 











elastic material might protrude. A flat pulley according to the 
invention has an annulus of elastic material C, over which fits the 
perforated band H, through holes in which the elastic material 
protrudes. (Accepted Auyust 19, 1903.) 


MINING, METALLURGY AND METAL- 
WORKING 


14,823. H. E. Starrett, Chicago, IiL, U.S.A. Anodes 
















































































ve Ftg.1 for Electrical Deposition. [6 Figs.) July 3, 1903.—In order 
that anodes for electro-plating baths may not be dissolved un- 
Bw: tee equally, and that they may not cause a greater deposition of metal 
on that part of the cathode opposite their edges than on parts 
[ opposite their middles, they are made of ‘elliptical cross-section 
“ 1. 
c 
Ul 
fe) 
(20647) 
Fig.2. 
that are separated from each other by narrow air-spaces, through 
which pass flat metal tie-bars e extending longitudinally through 
the cores a and transversely through the yokes b, and formed at aes ae eae 
their upper and lower ends with screw-like extensions, having | = 
screw nuts e e, the bars c being preferably secured to the cores a 
hy means of transverse rivets /. The screw extensions of the bar c 
pass through clamping-pieces d, upon which the screw nuts e are 
made to press, causing them to bear firmly upon the outer surfaces 
of the yokes, -and also by their overhanging ends to prevent the 4 
lamin of these from spreading laterally under pressure. (Accepted 4-4 3 9-99-9999 g 
August 19, 1903.) ER 
14829, 


19,985. The British Thomson-Houston Company, 
Limited, London, and F. Holden, Rugby. Electri- 
city Meters. [4 Figs.) September 12, 1902.—For the preven- 
tion of sparking on motor commutators, according to this 
invention there is provided an auxiliary brush connected to one 
of the main brushes through a resistance and adapted to shunt 
the commutator segments at the instant of commutation. The 
invention is applied for the prevention of sparking on motor 
armatures having one or two windings only. Where such motors 


having a comparatively flat but convex curvature and rounded 
edges.” The means for suspension of each anode bar may be a 
hook 12 made with a shank or stem 13 and a “ flattened hook end 
14 as shown,” and which insures good contact with the anode bar, 
and esate the anodes from swinging. (Accepted August 12, 
1903. 


22,042, J. Tinsley, Stalybridge. Coal - Cutting 
Machines. [7 Figs.] October 10, 1902.—This invention relates 
to means for securing the cutters to the peripheries of the cutter 
wheels in coal-cutting machines, in order to economise in manu- 





PUMPS. 


13,087. P. F. Oddie, London. Valve Apparatus. 
{19 Figs.) June 9, 1902.—This invention relates to high- re- 
ciprocating pumps, and especially to the suction valves thereof, 
in order to insure accurate control of the same. According thereto, 
combined with the pump suction valve (disconnected from the pump 
piston) is a valve guard moved by a driving arran: to 
positively close the valve in advance of the delivery stroke of the 
pump piston, and to be “‘ thrown out of operation” in advance of 
the suction stroke of the piston. The pump shown in the drawing 
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has a suction valve of ring shape a, a valve-guard b, a spindle c 
connected with the valve guard and projecting through the valve 
seat and encircled by a — spring f, which bears in one direc- 
tion on the pump casing, and in the other presses against a head 
g formed on the spindle. The spring may be made of rubber, so 
as to dispense with a stuffing-box. The suction-valve guard may 
have projections adapted to enter holes in the suction valve for 
the pur of guiding the latter, as shown in Figs. 2 and 3. 
(Accepted August 19, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,909. J. N. Paxman and T. 8. King, Colchester. 
Turbines. [9 Figs.) October 8, 1902.—According to this inven- 
tion, and in order that ‘‘ mathematically correct” turbine wheels 
may be cheaply produced, the blades are held in a compression- 
ring, and are machined at the ends with minimum work from 
drawn rod shaped to the configuration of the blade. The blades, 
after being cut to length, are mounted between two plates adapted 





facture and to overcome certain objections to the means for this 
purpose hitherto used. rasgmas y Boag sag the periphery of the 
cutter wheel is made with fixed box-like holders, which either | 
take the place of the ordinary lugs, and are solid with the wheel, | 
or are permanently attached to the lugs. The opposite inner ends | 
of each holder are sha to an incline, and within each holder | 
there is inserted a wedge-like block, the sides of which are of a | 
like slant or incline to that of the holder ends. Between the 
block and one end of the holder are inserted the cutters, by 
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are used it is often advisable to prevent deleterious sparking on 
the commutators, and this is the case when the motors are used | 
to drive electricity meters. The invention is limited to the 
application to electricity meters employing such motors. In the 
drawings a two-segment commutator and single-winding armature 








means of a screw and nut tightly clamped in the holder. To 
: r q “ remove and reverse the cutters, the wedge-block is released, 
are illustrated 4 is the resistance which should be non-inductive, | moved to the opposite end of the holder, and the cutters rein- 
and / the auxiliary brusb. The insulating material between the | gerted in the holder, the block being of such a size as to leave a 
commutator segments may project above the segment level in| sufficient space for the cutters when moved to either end. In the 
order to prevent the brush / from short-circuiting the segments. | apparatus illustrated, when it is desired to transfer the cutters 
(Accepted August 19, 1903.) | from one end of the holder to the other—-say from the position 


MA | shown in Fig. 1 to the position —_ io We ——— ane 
CH AND OTHER TOO HAFTIN' , | removal of any of the parts except the cutters, which, suitin 

_—_ ° 4, 6 a, oes either end, are readily transferred and refixed, the flange Ee 
20,111. E. Lycett, Birmingham. Driving Pulleys. | serving to lift or force the wedge outwards when the screw is 
(7 Figs.) September 15, 1902.—This invention relates to grooved | rotated in one direction, and the head E! serving to force it in- 
or flat pulleys and is directed to the prevention of slipping of belts wards when the screw is rotated in the opposite direction. 
therein or thereon. According thereto in a grooved pulley slots | (Accepted October 19, 1903.) 











to be clamped together and provided with ae oe serra- 
tions, and are then held securely in place by a shrunk-on ring. 
In one form of turbine, according to the invention, the discs F 
are mounted on the shaft and held together by longitudinal bolts /, 
which also cramp the tee-rings F!, carrying the blades held in 
sre by compression-rings G. Fixed blades Al are mounted 
vetween rings H and I. (Accepted October 19, 1903.) 


21,803. S. W. Simpson and W. F. Crabtree, Groat 
Yarmouth. Feed-Water Heaters. [2 Figs.] October 7, 
1902.—This invention relates to improvements in feed-water 
heaters chiefly designed for use in connection with condensing 
engines, According thereto there is used a device comprising a 
cylindrical or other shaped chamber adapted to be fitted in the 
steam-pipe, which may be enlarged to receive it. Around this 
chamber is coiled a pipe that forms a continuation of the chamber. 








The feed water to be heated is caused to enter the chamber 
through which it flows and thence passes into the coil. The ex- 
haust steam surrounds the cylindrical chamber and the coil, so 
that the feed water is heated both in its passage through the 
cylindrical chamber and through the coil. In practice the device 
is so fitted in the steam-pipe that it can be removed for examina- 
tion, cleansing and repair, and replaced with facility. (Accepted 
August 19, 1903.) 
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TEXTILE MACHINERY. 
17,607. R. W. Moncrieff, 
Doub! Machin 


1902, According to this invention and in order that spinnin, 
doubling may be done upon the bare tapered spindle, that.finer 
counts of yarn may be dealt with, and that the twisting disc may 
be provided with a permanent surface to work on, there is em- 
ployed a short sleeve a ada 
with the spindle blade and 
sleeve has a flange at its lower end, and inwardly projecting pins 
or “snugs” a! adapted to engage with longitudinal grooves d in 


wport Pagnell. Sp: 
(2 Figs.) August 11, 
or 


and revolve itively 
The 


MMMM 


prises a metal rod bent at one end to form a jaw that will catch 
upon one side of the girder and in the middle form the pipe 
support, and having at its other end, which is threaded, a sliding 
= | jaw to grip a the other side of the girder, and a nut to force 

into and hold in position the said sliding jaw. There might be 
sliding jaws and screw nuts on both ends of the rod instead of on 
one end only. The bends in the middles of the rods are variously 
shaped according to the size and shape of the objects to be sup- 
ported and the direction along or across the girders in which they 
are torun. The band in the middle of the rod may in some cases 
be omitted, as, for example, when the hanger is to be used for 
supporting an object such as a block for a ceiling rose, where the 
thickness of material between the hanger and the girder would be 


but slight. (Accepted August 12, 1903.) 
21,793. G. P. Wallis, Horsforth, Leeds. Brick- 
Machin {3 Figs.) October 7, 1902.—This in- 


128. H. E. B. Andrew, Stockport. Balling and 
att Machines. [6 Figs.] October 11, 1902.—This inven- 


Cutting ‘ 
tion relates to machines for balling twist and cording the same 
and of that type in which the twist is wound and corded upon a 


spindle between two discs, the object being to provide improved 
means for laterally moving one of the discs to facilitate the 
removal of the ball when wound and corded. To this end in case 
of a twist-tobacco balling hine there is 5 gt he at the outer 
end of the bearing in which the laterally movable disc ¢ is mounted 


Figs. Pig.2. 

















vention relates to means for guiding and adjusting the plungers 
of brick-making machines. Heretofore such plungers have, it is 
stated, only been guided by the sides of the brick moulds. In a 
machine according to this invention, in order that difficulty may 
not be experienced in preventing the plungers from being 
‘«slanted,” and that adjustment of the ‘‘ track ” to suit the depth 
| required for feeding in the material to the mould may readily be 
| made, there is provided a guide-plate h, made in halves and 
joined by means of the lugs m, preferably attached to the shank 
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the spindle blade. There may be used a cone-shaped ‘starting 
piece ” f bored out to fit upon the upper end of the spindle blade, 
to rotate positively with it and to be removable therefrom. The 
invention is particularly applicable to apparatus such as is de- 
scribed in the specification of British Patents Nos. 13,860 and 
13,861, of 1901. The sleeve a and twisting disc c may be arranged 
to rise and fall with the copping rail, being held thereto by the 
drag-cord, or the sleeve and disc may rest upon a stationary rail, 
and the spindle, or tube, or bobbin, be caused to rise and fall 
instead of the sleeve and disc. (Accepted August 19, 1903.) 


MISCELLANEOUS. 


11,325. C.J, Somlo, Temesvar, Hungary. Malting. 
(3 Figs.) May 18, 1903.—This invention has for object to obtain a 
sterile malt that in fermentation shall develop no micro-organisms 
save those of the yeast cells supplied for fermentation, so that 
the production of alcohol shall be approximately the maximum. 
According thereto the malt is treated antiseptically with gases 
or solutions (instead of by high temperature), and is afterwards 
washed in sterilised water and dried in filtered air before its intro- 
duction into a soaking and grinding apparatus. Fig. 1 illustrates 
an apparatus for treating the grain antiseptically with gas, such, 
for example, as sulphurous acid, after it has been removed from 
the fioor, A box on a brickwork foundation contains a perforated 
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Fig.3. 
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of the table, so as to move with it, and having holes through 
which the plungers pass, so that they are guided thereby. Raised 
seatings i? are provided on the upper surface of the guide-plate 
for each plunger to rest on when filling, and any required adjust- 
ment of the depth of the mould is made by inserting a washer or 




















washers 0 of the necessary thickness between the collar on the 
plunger and the faced seatings ; this is accomplished by raising 
the plunger until the stem leaves the guide-plate, when the washer 
is placed on the seating and the plunger dropped back into its 
place. (Accepted August 19, 1903.) 


20,998. R. Wilkens, Berlin. Ascerteining Lubricat- 
ing Properties. [5 Figs.) September 26, 1902.—This invention 
relates to a method ofand apparatus for ascertaining the lubricating 
value of liquids. The indication may or may not have regard to 
the specific weight of the liquid, but is in relation to both internal 
frictional resistance and consistency. The liquid to be examined 
is set in motion by a propellling device and ca to rise ina 
tube, the height of ascension, speed of rotation, and consumption 


























There is a damper or slide 5 for regulating 
admission of air. Sulphur is burnt under the foraminous false 
bottom, and the fumes, after emer through the grain, escape by 
the slot 8 to the chimney. Chloride of lime may be used in the 
water for soaking the grain and for cleaning the in floor. 
Fig. 2 shows a washing apparatus for the sterilised malt. Malt is 
charged into the container 7, and sterile water and filtered com- 
ere air, at a pressure of from 1 to 2 atmospheres, are admitted 

»y the pipe 10, and then, after treatment, the malt passes through 
the pipe 20, which is sterilised by steam, to the malt-soaking 
vessel 21, and from thence to the steam sterilised malt-grinding 
mill 22. (Accepted Auguat 12, 1903.) 


sheet-metal bottom 1. 


18,017. B. Shomae, Manchester. Hanger. [5 Figs. 
August 16, 1902.—-According to this invention a hanger for oy 
Fig./. Fig.2. 
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cables, and the like, and primarily intended for use on floor or 
ceiling girders which may not, or cannot readily, be drilled, com- 





of energy being indicated. 


In one form of apparatus according to 





the invention a vane wheel F is operable in either direction within a 
casing and serves to raise the liquid within either of two ascension 
tubes taking into the casing on tangential lines and at opposite 
sides of the vane wheel. The energy expended in the vane wheel 
and the rate of rotation may be indicated by measurement of 
current and potential spent in an electromotor used for driving 


purposes, (Accepted August 19, 1903.) 
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a cam or eccentric d formed with a handle and arranged to bear 
either directly against the end of the shaft of the said disc or 
upon a plate arranged toslide betweenthem. The cam or eccentric 
is actuated by means of its handle, and when turned in one direc- 
tion holds the disc laterally in ition, and when in the other 
allows the same to slide laterally by reason of the expansion of 
the twist-tobacco ball or by means of a spring. In the case of a 
twist-tob »-ball ding hine, the cam or eccentric may 
be turned by means of a weighted lever so as to cause it to 
press continuously upon the shaft end of the disc. (Accepted 
October 19, 1903.) 


22,059. W. A. Oglethorpe, Live: 1. Dredger- 
Buckets. [4 Fgs.] October 10, 1902.—This invention has 
reference to the buckets of dredgers of the ladder type, and has 
for object to provide an gg bucket that will effectively 
dredge rock or h: material. The lip or part b! of or on the 
bucket, and which cuts on to the rock or hard material of the 
bottom being dredged, is constructed at its cutting edge or part 
with a plurality of points connected together, and in advance of 
the parts which connect them. For instance, the cutting edge 
or lip is made of ribbed or corrugated form on the front surface, 

















with the ribs in advance of the back portion, and these ribs are 
curved or angular. The lower edge or cutting part of the lip is 
bevelled so as to be approximately horizontal when in the cutting 
position, and the ribs or raised parts constitute pointed tools, 
which in action cut or break away the rock in grooves or channels 
in advance, the remaining parts of the rock being broken or cut 
away by the parts connecting the leading points together. In 
one construction the lips or cutting parts are made in the form 
of plates adapted to be fastened on to the edge of the bucket. 
The lower part a is ribbed or corrugated on its front surface, while 
the upper part is plain where attached to the bucket. (Accepted 
October 19, 1903.) 








PENNSYLVANIAN STREL-MAKING.—In 1896 the produc- 
tion of steel in Pennsylvania was 3,345,529 tons. In 1'02 
the output had risen to 8,511,195 tons, showing an advance 
of 1544 per cent. 





Messrs. BEARDMORE'S NEw SHIPBUILDING WoRKS.— 
Messrs. William Beardmore and Co. are making good 
progress with their new shipbuilding yard at Dalmuir, on 
the Clyde. The short and powerful arm of the electric 
200-ton crane is now in working order, and has been ex- 
perimented with several times. It stretches out a distance 
of 81 ft. 6 in., and is 146 ft. in height. The longer arm 
has an outreach of 130 ft., and lifts 70 tons, The power- 
station is almost completed, and Sir William Arrol and 
Co. will have the engine-works buildings finished at the 
end of the year, when machinery and tools, all of the 
latest type, will be installed. The dock and fitting-out 
basin will be ready for dredging out by the beginning of 
December. The declivities of the building berths have 
been formed, and the building of the offices, &c., will 


| be started at the beginning of the year, 











Oct. 23, 1903.] 


ENGINEERING. 


55! 











BORSIG’S WORKS IN GERMANY. 
(Continued from page 482.) 

THERE are four older steel furnaces of the open- 
hearth acid type—three of 15 tons and one of 
5 tons capacity. The larger furnaces are used for 
melting steel for forgings and steel castings, and the 
5-ton furnace for the production of alloys, such as 
nickel steel, chrome steel, and for metal for the 
steel foundry. We may give (1) an analysis of the 
usual:.charge for the.acid open-hearth furnaces, and 
(2) an analysis of the steel produced :— 


| been burned. As successful results have been got in 

connection with these castings, we give the analysis 
|of the sand (1) before being ground and burned, 
| and (2) after being ground and burned :— 

(1) 44.73 per cent. Al, O, ; 52.06 per cent. Si O, ; 
1.45 per cent. Fe, O, ; 0.66 per cent. CaO; 0.20 
per cent. Mg O. 

(2) 38.73 per cent. Al, O, ; 50.14 per cent. Si O, ; 
| 2.14 per cent. Fe, O,; 0.75 per cent. Ca O ; 8.25 per 
| cent. loss by calcination. 
| There are eight drying stoves—four heated by 
|coal fires direct, and four by producer gas—and 








Figtt 








(1) 0.14 to 0.16 C ; 0.35 to 0.45 Mn; 0.025 P; 
0.025 S ; 0.05 Cu; 0 to 0.01 Si. 

(2) 0.25 to 0.40 C.; 0.60 to 0.90 Mn; 0.02 to 
0.03 P; 0.038; 0.06 Cu; 0.32 Si. 

General reference may be made to the work done 
in steel castings. These are manufactured up to 
25 tons in weight—i.e., anvils for steam-hammers, 
housings for rolling-mills, engine-framing, &c., 
while a geared flywheel of 14 tons has been pro- 
duced. One element in the success of the castings 
is the quality of the sand used. This is got for the 
Borsigwerk from Westphalia, and is ground to pass 
through a sieve of 1 millimetre mesh. Of this, 90 
per cent. in bulk is afterwards burned, and subse- 
quently mixed with the 10 »er cent. which has not 
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two annealing stoves under ground level, and one 
stove above ground. There isa large machine-shop 


for finishing steel castings. It is situated (see 
Fig. 1, page 480 ante) close to the foundry, and 
includes, amongst other tools, a double-headed 
lathe with two tools on each side, a lathe 7 metres 
(22 ft. 113 in.) long with two headstocks, a double 
laner, four shaping machines, boring mill, &c. 
h of the tools is driven by its own electric motor. 
Adjacent to the old steel furnace, which we have 
just described, there has been erected a new press- 
shop, which is 56 metres (183 ft. 9 in.) long, and 
is divided into two bays, one of them with a 
span of 16.8 metres (55 ft. 1 in.) between the 





centres of the supporting columns, and the other 





'8.2 metres (about 27 ft:). This press-shop is illus- 
trated on our two-page plate this week. The 
columns are of the rectangular built-up type, and 
carry the track for the electric crane, which has 
a lifting capacity of 45 tons, with separate crab for 
8-ton loads. Its span is 52$ ft. There is also 
on the same rails a:25-ton crane, with an addi- 
tional .10-ton crab. The structure of the 45-ton 
crane will be seen from the cross-section, Fig. 9, 
and that of the 25-ton crane from Fig. 8. Both 
cranes have their operating platforms at a very low 
level, suspended on lattice work, so that the crane- 















man can have full view of operations in progress 
at the hydraulic presses or the hammers when the 
job is supported by the crane. 

The principal installation in this new press-shop 
is the 2000-ton hydraulic press, which is well shown 
in the cross section of the press-shop, Fig. 9, and 


in the engraving and detailed sections on pages 554 
and 555. The press has a stroke of 6 ft. 7 in., and 
the diameter of the ram cylinder is 27} in. It will 


be noted that there is carried on the end of the ram 
a large crosshead, which slides in the forged-steel 
standards, and to this crosshead the upper anvil of 
cast steel is secured by wedged grooves. The lower 
anvil is bedded in a deep concrete foundation.’ 
There are on the top of the press two independent 
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cylinders for securing a rapid return stroke of the 
main ram, with its heavy crosshead. 

There are many interesting details in the plant 
for the press, which consists of two horizontal steam 
pumping engines, the accumulator into which these 

pumps feed, the multiplying apparatus for increas- 
ing the pressure, and the forging press itself. The 
pumps, which are illustrated by Figs. 11 to 13, 
on page 551, are fourfold-acting, and are driven 
by coupled steam-engines, so as to allow of their 
having sufticient turning moment to start with the 
pistons in any position. The diameter of the steam- 
cylinders is 21} in., and of the plungers 2,%, in., with 
a common stroke of 314 in.; each pump supplies 
130 gallons of water per minute at a pressure of 
2160 lb. per square inch when running at a speed 
of 60. revolutions. The lowest steam pressure used 
is 64 lb. per square inch; and with this pressure 
the pumps easily start working against a water 
pressure of 2160 lb. per square inch in the delivery 
mains. The drawings reproduced clearly show the 
construction used. 

The high-pressure water enters an accumulator, 
of which sections are reproduced on page 554 (Figs. 
17 and 18). The plunger is 224 in., with a stroke 
of 19 ft. 8 in., and here the water is stored before 
entering the press. The accumulator is loaded in 
the ordinary way with pig or any other heavy 
ballast. The automatic *‘ knock-off” arrangement 
at the top end of the stroke stops the supply of 
steam to first one and then both of the engines. 
At the bottom end of the stroke the same gear 
starts the pumps automatically. 

In order to enable the press to exert a force of 
either 1000 or 2000 tons, the diameter of the ram 
has been so calculated that at a water pressure of 
2160 lb. to the square inch an effective force of 
1000 tons is produced. For a force of 2000 tons 
the pressure is increased to 5320 lb. per square 
inch by means of a double-acting intensifier, which 
is illustrated by Figs. 14 and 15, on page 551, and 
Fig. 16, annexed. It is provided with automatic 
gear for reversing the motion at the end of each 
stroke, so that as many strokes as are necessary can 
be made, according to the requirements of the piece 
which is being forged. 

The hydraulic press (which is illustrated on pages 
554 and 555, and of which the position in the shop 
is shown by Fig. 9) is worked by the ‘‘ Astfalck ” 
patent valve gear, which permits both high speed 
and economy to be attained. A notable feature 
is that, until the tup comes into contact with its 
work, no high-pressure water is used. The ram 
and cross-head fall quickly by their weight, and, 
during this part of the stroke, water enters 
the cylinders from a reservoir by means of an 
automatically - acting valve, so that the cylinder 
is thus kept full, and only so much high-pressure 
water is used as is required for doing the forging 
work. In the return or lifting stroke the water 
returns to the reservoir by way of the compara- 
tively large pipe, so that only a relatively small 
resistance acts against the return of the main ram. 
Although a high speed is maintained, the lifting 
rams only require to be of small diameter, as is 
shown in the cross-sections. 

To enable the anvil-blocks, dies, &c., to be con- 
veniently changed, a table is provided on a level 
with the shop floor, and this is moved by two 
hydraulic cylinders placed on each side, driven by 
a special valve gear. In order to ensure that the 
table will take up a position exactly central to the 
press, two locking cylinders are fixed under the 
table, and as their rams enter into recesses formed 
in the table sides, they lock it exactly in position. 
The advantage thus offered of quickly changing the 
anvil-blocks and dies is one of great importance 
where a variety of work is carried out. 

An hydraulic arrangement is used for turning the 
work rapidly, and this is of great utility, not only 
for heavy forgings, but also for rounding off and 
smoothing the surface of vhe work on hand. This 
arrangement consists mainly of a cylinder fixed on 
the upper housing, which works a ram having at 
the upper end a head with rollers, which moves 
between two guides fixed on the cylinder. These 
guides are provided with india-rubber buffers for 
limiting the length of stroke. The chain employed 
is attached at one end to the upper housing and at 
the other to a hook, while apn eatiog buffers are 
inserted to relieve any shocks that occur. A com- 


paratively light auxiliary chain is wound several 
times round the piece to be turned and hooked into 
the main chains, and it is thus possible, owing to 


was read by the author. 
he (Mr. Davey) was half Cornish and half Devonian. 


from two to five complete revolutions of the 
forging before the auxiliary chain is rehung. The 
quantity of water used for each movement is 
exactly that necessary for giving the required 
motion to the ram and turning the forging by the 
correct angle. : 

For carrying the heavy tools required on such 
large work, light jibs are fixed to the upper parts 
of the columns. These are easily turned by hand, 
so that the workman can without difficulty handle 
his tools. 

The valves of the main press cylinders, the lifting 
rams, and the various auxiliaries described are 
worked by one man, whose stand is placed about 
25 ft. to 30 ft. from the press, and in such a posi- 
tion that he can observe all the operations. For 
controlling the movement of the main and lifting 
rams only one lever is necessary, and this is always 
moved in the direction in which the main ram is 
required to work. This lever can be worked exactly 
and without exertion, as all the valves are auto- 
matic and are moved by patented hydraulic 
gear. For moving and locking the table, as well 
as for turning the work, light working levers are 
placed in a position convenient to the operator. 

There is a 15-ton hammer in the main bay, as 
illustrated in the cross-section, Fig. 8. The steam 
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cylinder is carried on heavy cast framing, supported 
on & massive rectangular crosshead, which, again, is 
secured to cylindrical wrought-iron columns at a 
height of 2250 millimetres (7 ft. 44 in.) from the 
floor of the shop, giving adequate head-room for 
heavy work. The steam-cylinder is 2 ft. 11,4 in. 
in diameter, and the stroke is 2.7 metres (9 ft. 8} in.). 
The hammer is notable principally for its massive 
proportions, which are indicated on the cross- 
section on the two-page plate. 

In the press-shop there are six furnaces, for 
reheating the blooms; these are arranged with 
“*half gas” firing. Adjacent to each furnace there 
is a Lancashire boiler, and the waste gas is passed 
direct from the furnace to the nearest boiler. Each 
of these boilers has a heating surface of 1060 square 
feet, and supplies steam for the pumps for operating 
the press, as well as to the large steam-hammer. 
There are in the hammer-shop, which adjoins 
the new press-shop, 16 smaller hammers, with tups 
that vary in weight from 5 cwt. to 15 tons. In 
connection with this there are 18 reheating fur- 
naces. The work carried out in this hammer-shop 
consists largely of tyres, which are hammered down 
from the blooms first on the beak or horn, and are 
subsequently sent to the finishing rolling-mill. 
The larger hammers are, for the most part, placed 
between two furnaces, and they are commanded by 
jib-cranes of from 3 to 5 tons carrying capacity, 
with a radius of from 16} ft. to 23 ft. 

(Zo be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday last, the 16th inst., the first monthly 
general meeting of the present session of the 
Institution of Mechanical Engineers was held in the 
Institution House, the President, Mr. J. Hartley 
Wicksteed, occupying the chair. After the usual 
introductory business had been gone through, 
and the list of new members read, a paper by 
Mr. Henry Davey, on 


Tue Newcomen Enaine, 


In introducing Mr. Davey, the President said that 


ae steam-puffer pumping engine at the 


or 12 ft. stroke. 


the inch. People , ] 
better than two of Boulton and Watt’s 80-in, cylinder 
engines. 
or 6 miles from the Herland 


boilers in the Mellinear Mine ; they were 5 ft. in diameter 
and 30 ft. or 40 ft. long, with an internal fire-tube. 
took four or five months to build them. In the present 
day (1869) a fortnight would build them. 
boiler-plates obtainable were 3 ft. by 1 
hammer them into the proper curve. 

were not opposite one another. 


and he did not think anyone better than the author 
could have been selected to treat upon the subject 
of the Newcomen engine. Mr. Davey was himself 
a maker of steam-engines, and a thinker of steam- 
engines, and the paper was a complete record of 
the particular steam-engine dealt with. 

Mr. Davey read the first part of his paper— 
which we commence to print in full on another page 
—and then gave a lecture, illustrated by lantern 
slides, on the other matter which his communication 
contained. At the conclusion of the lecture, he 
drew attention to a model of a Newcomen engine, 
which had been kindly lent by the South Kensington 
Museum ; this model was shown at work, ard was 
actually pumping water. It was an exact copy of 
a model, in the possession of King’s College, which 
was made for the Prince of Wales in the reign of 
George II. or George III. The valve arrangements 
were exactly the same as in the Newcomen engine, 
with the exception of the direction of the injector 
cock and the absence of the snifting valve. He would 
expect from this last omission that the model wouldat 
times get wind-logged, and would make short strokes. 

Mr. Wicksteed, in proposing a vote of thanks to 
the author, congratulated him on the excellence of 
his paper, and also recognised the value of the 
work done by those who had contributed in the 
appendices. Thanks were also due to the Senior 

eeper of the Museum, Mr. Last, by whose autho- 
rity the model was lent. 

Mr. Wicksteed next called on Mr. Vaughan 
Pendred to open the discussion, in — to 
which Mr. Pendred said that it was a suitable occa- 
sion for directing attention to the work done by the 
predecessors of the present engineers. He thought 
that the younger members of the engineering com- 
munity were apt to underrate the attainments of 
those who had gone before them. Mr. Davey, on 
coming into the room that evening, had put that 
matter to him very concisely. He had said that, 
in the past, a man had not only to invent, but had 
to invent something that could be made. In the 
present day it was hard to realise the difficulties 
which such men as Newcomen, Watt, and Trevi- 
thick had to deal with. He would ask the meeting 
to listen to some extracts from a book—the ‘‘ Life 
of Trevithick.” He would state that a keen con- 
troversy was carried on between Watt and Trevi- 
thick ; the latter was the advocate of high pressure, 
while Watt was a low-pressure man. Mr. Pendred 
first read the following quotation—an extract from 
the ‘‘Recollections of the late Captain Charles 


Thomas,” manager of the Dolcoath Mine :— 


About 1814 Captain Trevithick erected a large ie 
erlan 

The pole was about 30 in. in diameter, and 10 ft. 
There was a crosshead on the top of the 
le, and side-rods to a crosshead under the pole-case. 
he side-rods worked in guides. The pole-case was fixed 


fine. 


to strong beams immediately over the pump-shaft. The 
steam was turned on and off by a four-way cock. The 
pressure was 150 lb. to the inch above the atmosphere. 
The boilers were of wrought iron, cylindrical, about 
5 ft. 6 in. in diameter and 40 ft. long, with an internal 
tube 3 ft. in diameter. 
The return draught passed through external brick flues. 


The fireplace was in the tube. 


When a young man, living on a farm at Gurlyn, I was 


sent to Gwinear to bring home six or seven bullocks. 
Herland Mine was not much out of my way, so I drove 
“end bullocks across Herland Common toward the engine- 
ouse. 
house, the engine was put to work. The steam roa 
like thunder through an underground pipe about 50 ft. 
long, and then went off like a gun every stroke of the 
engine. The bullocks galloped off—some one way and 
some another. 
engine was a great pole about 3 ft. in diameter and 12 ft. 
long. A cast-iron crosshead was bolted to the top of the 
pole. 
sticking out from the crosshead carried the plug-rod for 
working the gear-handles. The top of the pole worked 
in a stuffing-box. 
the pump-rods, near the 


Just as the bullocks came near to the engine- 


I went into the engine-house. The 


It had side rods and guides. A piece of iron 


balance-beam was attached to 
ttom crosshead. ; 
There were two or three of Captain Trevithick’s boilers 


A large 


with a tube through them, the fire in the tube. They 
seemed to be siesel c r 

flues and top of the bricks were covered with ashes just 
level with the 
the covering o 


in a pit in the ground. The brick 

peo A great cloud of steam came from 
ashes, 

I should think the pressure was more than 100 Ib. to 
meh 2 to say that she forked the mine 

We could hear 3 puffer blowing at urlyn, 
ine. — 

In 1813 I carried rivets to make Captain Trevithick’s 


lt 


The largest 
ft. We had to 
The rivet holes 
A light hammer was held 














the long stroke of the turning cylinder, to make 


Newcomen was a Devonian, and a great inventor, 





against the rivet-head in riveting, in place of the present 
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heavy one, so that the rivet used to slip about, and the 
plates were never hammered home, so as to make a tight 
joint. 

Mr. Pendred proceeded to remark on the courage 
of anyone who ventured to work such an engine at 
a pressure of 150 lb. The next quotation he read 
was an extract from the observations of Mr. Henry 
Clark, of Redruth, as follows :— 

Isaw Captain Trevithick’s puffer working at the Her- 
land Mine. The steam used to blow-off like blue-fire—it 
was so strong. The lever on the safety-valve was about 
3 ft. long, with a great weight on it, more than a 
hundredweight. The engine did not answer very well, 
for the packing in the pole stuffing-box used to burn out, 
and a cloud of steam escaped. The greatest difficulty was 
in the leaking of the boilers. You could hardly go near 
them. Before that time we always put rope-yarn between 
the lap of the boiler-plates to make the seams tight. 
Captain Dick’s high-pressure steam burnt it all out. He 
said, ‘‘ Now you shall never make another boiler for me 
with rope-yarn.” Everybody said it was impossible to 
make a tight boiler without it. We put barrowfuls of 
a and bran in Captain Dick’s boilers to stop the 
leaks. 

The following quotation gives the remarks of a 
Mr. Henry Phillips, who saw the engine when it 
made its first start -— : 

I was a boy working in the mine, and several of us 

in at the door to see what was doing. Captain 
Dic < was in a great way, the engine would not start. 
After a bit Captain Dick threw himself down upon the 
floor of the engine-house, and there he lay upon his back ; 
then yf he jumped, and snatched a sledge-hammer out 
of the hands of a man who was driving in a wedge, and 
lashed it home in a minute. There never was a man who 
could use a sledge like Captain Dick ; he was as strong as 
a bull. Then he picked up a spanner and unscrewed 
something, and off she went [just like a motor-car, Mr. 
Pendred remarked]. Captain Vivian was near me, 
looking in at the doorway ; Captain Dick saw him, and, 
shaking his fist, said, ‘‘ if you come in here, I'll throw you 
down the shaft.” I suppose Captain Vivian had some- 
thing todo with making the boilers, and Captain Dick 
was angry because they leaked clouds of steam. You 
could hardly see or hear anybody speak in the engine- 
house, it was so full of steam and noise; we could hear 
the steam-puffer roaring at St. Erth—more than three 
miles off. 

Mr. Pendred said that the short extracts he had 
read illustrated clearly what kind of men they 
were who made England what it was. He did not 
think that we, in the: present day, with all our 
technical education, would be able to do as well, as 
we should lack the means to the end. Some one 
had said that an amateur was one who would at- 
tempt to do anything without tools, whilst the 
professional fitter would not do anything unless he 
had precisely the tools he wanted. 

Mr. Henry Lea said that as a Birmingham man 
he had been very much cheered up that evening. 
By the paper he learnt that Newcomen had 
been obliged to secure the assistance of me- 
chanics from Birmingham, because nowhere 
else could he get workmen capable of the skilled 
operations required. Since that day Birming- 
ham had been often reproached, and a word 
indicative of inferior work had been coined in 
‘“‘Brummagem.” Of late years, however, Birming- 
ham had recovered from this reproach, and, as in 
1712, produced good work and good mechanics. 
He would point out that one part of the sec- 
tional diagram which Mr. Davey had constructed 
to illustrate the action of the Newcomen engine 
had not done justice to the arrangement made 
by Newcomen in preparing the design. In the 
drawing which had been thrown on the screen 
the steam connections in the boiler were flush 
with the bottom of the cylinder, with the conse- 
quence that when the injection water came in, 
it would first of all flow down on the top of 
the valve ; when the valve was opened, it would fall 
down in the boiler, unless it was first of all blown 
up by the steam into the cylinder in the form of 
spray. In a subsequent illustration, which showed 
the design of the actual engine, it was indicated 
that the possibility of this action, to which he had 
referred, had not been overlooked, and that a raised 
lip had been provided which would have the effect 
of causing the condensed water to lie on the bottom 
of the cylinder, and go out through the eduction pipe 
when the steam came in, so that none, or very little, 
of the water would fall down into the boiler. Mr. 
Lea also pointed out that the author had stated that 
Mr. Collis, in his communication made through 
Mr. Marten, had said that the air-puimp was on 
the outer side of the beam, and that the engines 
had no valves between the boilers and the steam- 
cylinder, That, the speaker thought, must have 

een a mistake. He understood from Mr. Davey 
that the engine was a double-acting engine, which 





had steam on the top of the piston. (Mr. Davey here 
remarked that it was not a double, but a single- 
acting engine with a constant pressure on the 
upper side of the piston.) Mr. Lea, continuing, 
said that the remark should read ‘‘ the engine has 
no valve between the boilers and the top of the 
cylinder.” He would mention that in Clifford’s 
rolling-mill in Fazeley-street, Birmingham, there 
was an old engine having a cylinder 4 ft. in 
diameter, with a stroke of 9 ft. or 10 ft. This 
engine had a wooden beam built up of baulks of 
timber, and a wooden connecting-rod. It drove 
the rolling mill for 95 years for about 10 hours 
a day, the cost of repairs being immaterial. The 
speaker had taken some diagrams from it, and 
had weighed out the coal for a day. So far as 
he eoalt recollect, the consumption worked out 
at about 7 lb. of slack per indicated horse-power 
per hour. The users of this engine, wishing to 
know whether it would pay them to take it out and 
put in a more modern one, sought his advice. It 
was found that when the cost of removing the old 
engine and putting in a new one was taken into 
account, there would be practically no gain, as the 
saving in coal would not pay 10 per cent. on the 
outlay. The engine therefore remained, he 
believed, to the present time, although the old 
wooden beam was taken out and an iron one sub- 
stituted. It was curious to hear the old beam 
groan and creak when it was at work; but it had 
done its work well for 100 years. He did not 
think that the difficulty that Newcomen, Boulton, 
and Watt, and others had, in those old days, in 
making engines of the size they did, was sufficiently 
realised. When it was considered that these people 
made cylinders 66 in. in diameter, with a 10-ft. 
stroke, and the difficulties that arose through the 
absence of lathes to bore them out, the perseverance 
with which they must have gone to work would 
be appreciated. The speaker had once had the 
privilege of looking through the old Boulton 
and Watt correspondence, and the old James 
Watt drawings at Messrs. Tangye’s works, and 
had seen a letter from Boulton to Watt, in which 
the writer said that he had just succeeded in 
making a cylinder for a steam-engine nowhere 
more than } in. out of truth. This was an achieve- 
ment for which Boulton considered he ought to be 
congratulated. The cylinder was 5 ft. in diameter 
and 10 ft. stroke. The method of forming the 
inside of the cylinder was as follows :—The cy- 
linder was laid on its side in the yard, and a plug 
of lead was cast inside it, which would weigh 
about 2 cwt. or 3 cwt.; this plug had an iron 
staple through the middle. A bucketful of emery 
and oil was poured in. Two chains were fastened 
to the staple, and four or five men pulled this lead 
plug backwards and forwards along the internal 
surface of the cylinder. In this way, by means of 
the emery and oil, it was scoured bright. The 
cylinder was then turned over, and another portion 
was operated on in the same way. 

Mr. Mark Robinson was very pleased to learn 
from the paper that Birmingham had been so suc- 
cessful in supplying operatives to make the New- 
comen engine. Some people might almost wish 
that Birmingham engineers had continued to con- 
fine their attention to the Newcomen engine ; it 
would certainly have been a great relief to their 
competitors if they had done so. The paper con- 
tained a moral that a great many might take 
to heart with advantage. It would be well if those 
who came into possession of the relics, that re- 
mained from the dawn of steam engineering, would 
set more store by them. There were many of 
these interesting survivals from early days in a 
great many works in different parts of the country. 
It was a terrible pity that we allowed our engineer- 
ing historical records to fall into such ruin and 
dilapidation as we did. In any other country in 
the world the government would think it its duty 
to secure such records. He had gone a few months 
ago with Mr. Davey to see one of the old engines 
that had been illustrated that evening ; it was 
lamentable to see the decay into which it had 
fallen during the last few years. He had written 
to the owner of the property begging to be allowed 
to remove it, and stated that his company would 
be pleased to remove it at their own expense, as 
well as the stone column which carried the beam. 
It would be taken care of, and if at any time 
it were given up, it would be to some museum. It 
was absolutely the oldest steam-engine in the world, 
and enough of it was left to make a most interesting 
relic, So little interest was taken in the matter 





by the owners, however, that he received no 
answer to his letter. If any engineers could 
exert influence with the people who controlled 
such things, and would endeavour to get some 
attention paid to these relics, and to persuade 
museum authorities to undertake their custody, 
a very useful result would flow from the paper. 
He would add that open-topped engines had 
come much nearer to our own day than many 
were aware of. He remembered travelling, about 
thirty years ago, on a steamer which used to run 
between Jersey and St. Malo. This steamer had 
oscillating engines, the cylinders of which had no 
top; the cylinders were not even Cornish in their 
cycle, the pistons being open to the atmosphere, 
the pressure of which drove them down. (Mr. 
Pendred here remarked that these engines were of 
a type that was patented by the late Mr. Samuda.) 

Mr. Wicksteed, in calling on Mr. Davey for his 
reply, referred to the fact that a Newcomen engine 
was made in Scotland after Watt had introduced 
his separate condenser. This might be attributed 
to the fact that knowledge did not travel so quickly 
in the early days of the last century as it did in 
the present. That was in the days before there 
were such societies as the Institution of Mechanical 
Engineers. It would not take long now for the 
fact of such a great difference in economy, as was 
shown by Mr. Davey’s diagram, to become known. 

Mr. Davey, in replying to the discussion, said 
he would like to speak on a point raised by Mr. 
Pendred. He thought no one in the present day 
could realise the difficulties that had to be met by 
the early engineers. When Newcomen set to work 
to make his steam-engine there was no cylinder 
produced in the country that was larger than that of 
a house-pump, and that was generally made of lead. 
The first engine-cylinders were made of brass, as 
the foundry-work of the day was not equal to making 
them of iron sufficiently true for the purpose. That 
was the case in regard to the engine which was 
made for Mr. Andrew Wauchope, of Midlothian. 
He had seen the invoice of this engine, giving 
prices and particulars. That was an engine which 
was erected only a few years after the first 
Newcomen engine was made. The cylinders were 
made of brass, and were cast somewhere near 
London ; they were taken by road to the Thames, 
and then transported to Scotland by sea. It will 
be remembered that in those days engines were not 
made in any one works, for the simple reason that 
no works existed for the purpose. The design was 
got out by the engineers, who then had to look 
about for the materials. For instance, the pipes 
would be made of lead by a plumber ; the ironwork 
would be produced in a blacksmith’s shop; the 
carpenter would be employed to make the beam, 
and the cylinders would be cast at a brass foundry. 
The difticulties that were encountered in thus 
going from one shop to another, explaining what 
had to be done, might be realised. He had been 
very much interested in what Mr. Pendred had 


read to them about the first start of Trevithick’s 


pole engine, for his father had been present 
on that occasion. Captain Dick (as Trevithick 
was generally called) stood by with a crowbar to 
make the start. He had placed the crowbar under 
a prop, which was put into the crosshead to make 
the plunger start—the high-pressure piston, he 
would state, was in the form of a plunger. A 
man then had to strike the end of the crowbar 
with a sledge-hammer, for the purpose of making 
the engine start. As to the point raised by Mr. 
Lea in regard to the draining of the cylinder of 
the Newcomen engine, he would point out that 
the diagram he had shown was not intended to be 
an actual representation of all the details of the 
engine, but was simply prepared to explain the prin- 
ciple. In subsequent illustrations the projection to 
which Mr. Lea referred was shown. He might add 
that in later engines the bottom of the cylinder 
was dished ; at the bottom of the dishing there 
was a small cone for the water to fall into. The 
steam-valve worked at the side of the cylinder, 
so that the discharge of the injection water 
did not interfere with the steam inlet. It was 
quite clear that in the design of the Newcomen 
engine great care was given to details, and the 
designers had a knowledge of what was needed 
for the purpose. All these points received consi- 
deration, but the difficulty was how to carry out the 
principles of design which were suggested, owing tc 
the primitive appliances of those early days. 

In bringing the proceedings to a close, the Presi- 
dent said that any communication on the subject 
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which members might make in writing, to be in- 
corporated in the Proceedings, would be welcome. 

The next meeting of the Institution will be held 
on November 20. 





LITERATURE. 

Elektromotoren fiir Gleichstrom. By Professor G. 

ROESSLER. 136 octavo pages with 49 text figures. 

Berlin, 1902: J. Springer. [Price 4 marks. ] 
Tuts book will be warmly welcomed by the general 
engineer who has not had time to pass through a 
course of electrical engineering, and who is yet 
expected to keep his eiectric motors in order. 
** Electric Motors for Centinuous Current” now 
appears in the second edition, the first edition 
having meanwhile been supplemented by a similar 











how electric potential and current intensity can be 
measured with the aid of instruments whose prin- 
ciples are indicated. The next chapter takes him 
through the fundamental laws of magnetism and 
the induction produced in various kinds of iron, and 
on page 34 we find the calculation of the field coils 
for a modern electric motor. Stray fields have 
already been explained, the asymmetric magnetic 
pull on armatures follows, and we pass to torque, 
counter electromotive force, and generators. Gene- 
rators are introduced as motors turned by mecha- 
nical power, and the deductions appear to be as 
lucid as when we start with dynamos in the 
orthodox inverse order. Motors are then further 
studied as magneto, shunt, series, and compound 


| machines, and the characteristic features of the 
|respective generators pointed out. 
| tion and efticiency receive full consideration, and 


Speed regula- 


treatise on phase motors. Theauthor is a professor | electric braking, commutator sparking, armature 


at the Technical High School of Charlottenburg, 
and the volume is based upon the lectures which 


he has been delivering to his engineering students | 


since 1898. It is not always an advantage for a 
book to be in the form of lectures, but nobody will 
raise any objection on that account—nor, we think, 
on other accounts—in this instance. 

Guided by mechanical analogies, the reader will, 
when he has reached page 7, be able to understand 


reactions, Foucault currents, and hysteresis, and 
the absolute electric measures form the subjects 
of special brief chapters. We do not know of 
any book which treats its matter in so thoroughly 
scientific and clear a manner without entering upon 
such theoretical and technical details as had 
better be left to the specialist. The book is not 
rich in tormule and illustrations, therefore, but it 
contains just what the engineer wants, in an original 


Fic. 19. 


| case. 








garb, and _it impresses us asa work of exceptional 
ability and practical utility. 


Engineering for Land Drainage: A Manual for Laying 
Out and Constructing Drains for the Improvement of 
Agricultural Lands. By Cuarurs G. Exiiott, Mem. 
Amer. Soc. C.E., Author of Practical Farm Drainage. 
1903. New York: John Wiley and Sons; London: 
Chapman and Hall, Limited. [Price 6s. 6d.] 

It is often said that the engineer receives much 

less credit than he deserves for his work, consider- 

ing its usefulness to humanity. He is one of the 
greatest benefactors of modern society and civilisa- 
tion, yet the honours and laurels are conferred on 
others, whose work, if more prominent in the public 
eye, is of less importance. And in the many 
branches of engineering work there are few of 
greater importance to the community, both in 
respect to public health and to public wealth, than 
that which treats of land-drainage. This subject 
is not an exact science, for it is impossible to lay 
down hard-and-fast rules which will be applicable 
to every case. But general principles can be laid 
down, and if these are clearly understood, the exer- 
cise of sound judgment and intelligent observation 
will enable them to be applied to any particular 

It has been Mr. Elliott’s object to sketch 

clearly, but concisely, these general guiding prin- 

ciples. The book is very readable and may be 
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and their drainage properties, and the general effect 
of water and of frost upon them. The ordinary out« 
line of modern practice in land-drainage is then 


Studied not only by engineers, but by agricul-|the improvement of their land. After a general 
turists who have a knowledge of the soil and | introductory chapter, the author treats of soils, 
wh» desire to carry out drainage schemes for | showing their origin, discussing the different kinds 
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sketched, and subsequently the laying out of drains 
and the fixing of their grades is discussed more in 
detail, and the instruments used in the necessary 
topographical observations are described. As the 
size of drains required for any particular place will 
depend upon the amount of water to be removed, 
and the time within which it is desired to have flood 
waters removed, a chapter is devoted to an elemen- 
tary discussion of the flow of water in pipes, and it 
contains much useful information of a practical 
character. One of the best chapters in the book 
is that on ‘‘ Open Drains,” which deals very fully, 
yet very simply, with the practical points that have 
to be considered in laying out such drains-——-the mean 
velocity of flow, the proper curvature at windings, 
the cross-section and depth, the capacity required 
for drainage of a given area, and so on. Other 
chapters deal with drainage of roads, barnyards, 
and orchards. The landowner or farmer who is 
anxious to be his own engineer for the drainage of 
his fields or roads will find much useful instruction 
in the pages of this book ; and, on the other hand, 
the engineer acquainted with the principles involved 
in the question of drainage will learn something of 
the beneficial physical effect produced upon soils 
by the retention of proper moisture and the re- 
moval of excess of water, and will be helped con- 
siderably in the execution of drainage schemes 
which may be entrusted to him. The author is 
an American, and the book is written primarily for 
American readers, so that figures showing cost- 
prices are given in American money ; but otherwise 
the text is as useful to the English as to the Ameri- 
can public. There are numerous good illustrations 
throughout the volume and some excellent reproduc- 
tions of photographs. Considering the smallness of 
the book-—it only contains 232 12mo. pages—the 
subject has been very comprehensively considered, 
and we feel sure that the author’s attempt to ex- 
plain in simple language the practical details, as 
well as the general nature of land-drainage schemes, 
will be appreciated by all non-technical readers who 
are drawn to the book by their interest in land or 
agriculture. 


Emery Grinding Machinery: A Text-Book of Workshop 
Practice in Gencral Tool-Grinding, and. the Design, 
Construction, and Application of the Machines Em- 
ployed. By R. B. Honeson, Inst. Mech. E. 
London; Charles Griffin and Co., Limited. [Price 
5s. net. |} 

With the exception of the articles on ‘‘ Grinding 
Machines and Processes” appearing in our columns, 
no exhaustive treatise on grinding machinery has 
been published. Yet the interest taken in 
grinding processes is so general that even an 
elementary work dealing with the subject in 
a comprehensive manner will be welcomed. The 
work of Mr. Hodgson is good as far as it goes, 
but it does not take the reader far enough. 
There are entire classes of precision grinders 
that are not so much as mentioned, such as 
those for link and pin grinding, those with eccen- 
tric spindles, and various types of surfacers. 
Neither are the standard types of circular grinders 
illustrated or described, the nearest being those 
which are cutter grinders primarily, and the piston- 
rod grinder on page 74. On the other hand, .great 
prominence is given to machines that are not pre- 
cision tools, as saw -sharpening machines, and 
roughing wheels on stands for general shop use, 
and for fettling, knife-grinders, &c.; and the large 
number of catalogue blocks incorporated detract 
from the value of an educational work, for which 
line drawings would be much more suitable. We 
must dissent from the author in the following :— 
‘*In numerous British engineering manufacturing 
establishments every known improvement in this 
direction has been utilised in actual practice, and 
for ordinary work the emery wheel has to all intents 
and purposes superseded planing and shaping ma- 
chines in modern engineer‘ng workshops.” We do 
not know of any shops where planers or shapers 
have been thus generally superseded, nor are they 
likely to be. 

The strong point of the book is its account of 
tool-grinding and of the machines employed in 
those operations. More than one-fourth of the 
volume is devoted to this, illustrated chiefly with 
three machines of English manufacture. The sec- 
tion on drill-grinding should, however, have been 
placed next Chapters X.and XI. Chapter VL, 


containing examples of bench machines chiefly, 
should have included the bench machines on pages 
152, 153, and 172, which are out of their proper 





environment ; and the polishing machine on page 
154 belongs properly to Chapter XIII., on ‘‘ Polish- 
ing.” Further, the methods of hand-polishing with 
emery sticks, illustrated on pages 169 and 170, have 
really nothing to do with emery grinding machi- 
nery. No account is given of machines by Brown 
and Sharpe, or the Norton or Landis Companies, 
who were pioneers in this class of work ; nor are 
any examples given of the practice of grinding long 
slender work or of surfacing. Even an elemen- 
tary work should have been comprehensive in 
character, and many of the advertising blocks 
in the book, and some irrelevant matter, might 
well have been omitted to make room for concise 
descriptions of the higher classes of grinding machi- 
nery. The nucleus of a good work is here, and we 
trust that the defects pointed out will be remedied 
in a new edition. 
be recommended to those who desire elementary 
information on those branches of grinding of which 
it treats. 





Kinematics of Machines. By R. J. Durtry, B.Sc., Pro- 
fessor of Mechanical Engineering, McGill University, 
Montreal. 1903. New York: John Wiley and Sons ; 
London: Chapman and Hall, Limited. [Price 17s. net. ] 

This is an elementary text-book, based largely on 
the author’s lectures to engineering students, and 
intended to serve as an introduction to the study of 
the kinematical and dynamical problems involved 
in the theory of machines. The opening chapters 
explain the nature of the motions found in machi- 
nery and the elements from which the actual mecha- 
nisms are built up, and discuss the geometrical 
problems determining the constrained relative direc- 
tions and velocities of the moving parts. 

The chapter on velocity and acceleration is 
made attractive both by the method of treatment 
adopted by the author and by its lucidity. Great 
use has been made of graphic methods, which are 
so helpful to the practical engineer, and great 
attention has been given to the construction of 
acceleration diagrams from those of velocity. Some- 
times students experience difficulty in determin- 
ing the scale to which their diagrams are drawn, 
but an intelligent study of the author’s remarks on 
this detail should make this a comparatively simple 
matter. Although the graphic method of treat- 
ment is so valuable in practice, and must on that 
account always be made prominent in works of 
this description, the analytical method is also of 
value, and a knowledge of both is desirable. In the 
present volume this duplicate treatment is adopted 
to some extent. We should add that the author in 
dealing with mechanical motions uses the method of 
virtual rotations, which, when once thoroughly 
understood, is much the best and clearest. 

In chapters iii., iv., and vy. the properties of 
some representative plane mechanisms are dis- 
cussed, while chapter vi. deals with the alteration 
and transformation of mechanisms. Chapter vii. 
discusses constraint and velocity ratio in higher pair- 
ing involving plane motion, and leads up to the 
consideration of the forms of wheel-teeth and of 
cams. Then follows a short discussion of various 
kinds of ratchet mechanism and of mechanisms in- 
volving non-rigid links, and the technical treat- 
ment of the subject is finished off by two chapters 
on the problems of screw and spheric motion. The 
author has helped greatly to increase the interest 
of his readers in the subject by his choice of mecha- 
nisms for the illustrations of the problems con- 
sidered, and by the practical examples worked out 
from time to time. By choosing simple types of 
machines with which every one is familiar—e.g., 
paddle-wheels, bicycle-wheels, clock mechanisms, 
and Yale locks—-he brings home more fully to the 
mind of the student the principles under discus- 
sion, while by the practical examples worked out he 
shows how to apply the theoretical knowledge to 
particular problems. The volume closes with an 
interesting chapter giving an historical sketch of the 
efforts made to devise a proper kinematic classifica- 
tion of mechanisms and explaining Reuleaux’s 
classification. The diagrams and _ illustrations, 
which are very numerous, are all excellent, and 
the publishers have assisted greatly in this respect 
and by excellent printing to make the volume 
attractive. 


BOOKS RECEIVED. 
Machines and Tools employed in the Working of . Sheet 
Metals. By R. B: Hopeson, A.M. Inst. Mech. E. 
Manchester: The Technical Publishing Company, 





Limited. [Price 4s. 6d. net. ] 


The book is readable, and can| 


Die Dampfturbinen und die Aussichten der Warmekraft- 
maschinen. Versuche und Studien von Dr. A, 
Sropoia. Berlin: Julius Springer. [Price 6 marks. | 

Leitfaden fiir Kisenhiitten - Laboratorien. Von A, 
Lepresur. Sechste neu bearbeitete Auflage. Bruns- 
wick: Fried. Vieweg und Sohn. [Price 3.50 marks, } 

Tube, Train, Tram, and Car ; or Up-to-Date Locomotion. 
By Artuur H. Bravan. With an introduction by 
LLeEwELLyN PREECE, M.I.E.E. London: George 


Routledge and Sons, Limited; New York: E. P. 
Dutton and Co, 
Municipal Trade. By Mason LEonARD Darwin. Lon- 


don: John Murray. [Price 12s. net. | 

Elementary Telegraphy and Telephony. By ArtTHUR 
Crotcu. London: E. and F.N. Spon, Limited ; New 
York : Spon and Chamberlain. [Price 4s. 6d. net. | 

The Depreciatiun of Factories, Mines, and Industrial 
Undertakings, and their Valuation. By Ewine Matur- 
son. London: E. and F. N. Spon, Limited; New 
York: Spon and Chamberlain. [Price 7s. 6d. net.] 

Notes on Permanent Way Material, Platelaying, and 
Points and Crossings, with a few Remarks on Signalling 
and Interlocking. W. H. Corr, M. Inst. C.E. 
Fourth Edition, revised. London: E. and F. N. Spon, 
me New York: Spon and Chamberlain. [Price 
7s. 6d. 

The Dynamo ; its Theory, Design, and Manufacture. By 
C. C. Hawkins, M.E.A., M.I.E.E., and F. Wats, 
B.A., A.M.I.E.E. Third Edition, revised and en- 
la . London and New York: Whittaker and Co. 
[Price 15s. ] 

Proceedings of the Incorporated Municipal Electrical 
Association, 1903. Ipswich: W. 8S. Cowell, Limited. 
[Price 3s. 6d. 

The Royal Navy List for Officers of the Royal Navy und 
Royal Marines onthe Active and Retired Lists, together 
with a Current History of the Royal Navy. London: 
Witherby and Co. 

L. Vicat, Sa Vie et ses Travaux avec des Notes. 
Mercepou-Vicat. Paris: Veuve Ch. Dunod. 
3.50 francs. } 

Les Pompes. Par R. Masse. Préface de M. Haton pve 
La GovupiLuigrE. Paris: Veuve Ch. Dunod. [Price 
32 francs. | 

Nota Sul? Influenza de un Profilo non Perfettamente Cir- 
colare Nella Sezione Retta un Recipiente Solloposto a 
Pressione. Par VINcENZO GRAZIOLI. °Pavia: Fratelli 

usi. 

First International Fire-Prevention Congréss, Convencd by 
the Executive of the British Fire-Prevention Committee, 
held in London, July 6 to 9, 1903. The Official Congress 
Report. London: The Public Health Engineer. 
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THE BRITISH ASSOCIATION. 
(Concluded from page 528.) 
OrGanic ComMpounDs. 

We can only enumerate the papers on organic 
compounds. Professor H. E. Armstrong, F.R.S., 
presented the fourth report of the committee on 
‘**Tsomorphous Sulphonic Derivatives of Benzene” 
(essentially a crystallographic study by Professor W. 
J. Pope and Mr. Harding), and a report on ‘‘Isomeric 
Naphthalene Derivatives,” concerning their con- 
stitutions. Dr. A. W. Crossley presented the report 
on ‘*The Study of Hydro-Aromatic Substances,” 
being a summary of recent work. Dr. E. F. Arm- 
strong read a paper on ‘‘ Mutarotation in Relation 
to the Lactonic Structure of Glucose ;” Professor T. 
Purdie, F.R.S., and Dr. J.C. Irvine brought a ‘‘Con- 
tribution to the Constitutions of Disaccharides,” par- 
ticularly the methylation of cane sugar and maltose ; 
and Mr. A. R. Ling, partly in conjunction with Mr. 
B. F. Davis, read three papers on ‘‘ The Action of 
Diastase on the Starch Granules of Raw and Malted 
Barley,” and on the ‘‘ Action of Malt Diastase on 
Potato-Starch Paste.” The papers are of direct 
practical interest, as they demonstrate that con- 
clusions drawn from the behaviour of potato starch 
are not applicable to cereal starch, and that diastase 
solution must not be heated above 55 deg. Mr. W. 
Sloan Mills, M.A., read three papers on the 
‘* Synthesis of Glucosides,” and on ‘‘ Oximido Com- 
pounds.” Mr. R. H. Pickard, of Blackburn, spoke , 
on the ‘‘ Cholesterol Group ;” Professor A. Senier 
on ‘‘Acridines,” and Dr. O. Silberrad, of the Royal 
Arsenal, Woolwich, on ‘Essential Oils and their 
Extraction,” a subject which has only recently been 
receiving the attention it deserves. 


Duty-Free ALCOHOL FoR ScrENTIFIC ResEARCH. 


Sir Henry Roscoe read the report of this com- 
mittee. The subject is important for the chemist 
and scientific research in general. The committee 
was appointed in 1901 ; at the time of the Belfast 
meeting of 1902 it was negotiating with the Board 
of Inland Revenue. The Government adopted a 
clause in the Budget Bill of 1902, after the com- 
mittee had agreed for the present to confine them- 
selves to ethyl and methyl alcohols. In a letter 
addressed to the Board of Inland Revenue in 
August, 1902, the committee pointed out that 
research workers in chemistry, physiology, patho- 








logy, botany, and zoology were severely handi- 
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capped by the low price of alcohol on the Continent 
and the high duty payable in the United Kingdom. 
The United States granted permits for duty-free 
alcohol for research work. The Cambridge College 
laboratories had used during the last three years 
75 gallons of absolute ethyl alcohol, 40 of rectified 
spirit, 80 of ethyl ether, and 500 gallons of 
methylated spirits yearly ; figures for the Owens 
and Yorkshire Colleges were also given. If pure 
alcohol could be obtained duty-free, it would do 
away with the use of methylated spirits. But 
other alcohol derivatives, iodides, and ethereal 
salts were equally necessary. The alcohols would 
be destroyed or contaminated beyond recovery 
by the use to which they were put, and every 
guarantee for preventing illegal use of the 
spirits would be given. A letter to the Times, 
pointing out that alcohol was duty - free for 
research in France and Germany, was also em- 
bodied in the report, which concluded with the 
twelve paragraphs of the regulations now in force 
for the use of duty-free alcohol at universities, 
colleges, &c. These regulations are stringent and 
not a little troublesome; but no complaint was 
made under this heading. It is characteristic, 
however, of the superior clearness of English 
measures that a long note on what ‘proof spirit” 
is, and how the strength can be ascertained, should 
be added to this report. ‘‘ Proof spirit” is de- 
fined by law to be such as at a temperature of 
51 deg. Fahr. shall weigh 43 parts of an equal 
measure of distilled water,” and so on. 

Having read all this in full, Sir Henry remarked 
that the committee deserved congratulation, since 
English chemists were now on a level with their 
colleagues in the United States and on the Con- 
tinent. Professor H. P. Dixon, F.R.S., of 
Owens College, secretary of the committee, had 
to qualify this statement. We were not yet so 
far advanced as they were in France and Germany ; 
we needed the derivatives, and he regarded this 
concession only as an important instalment towards 
what was wanted. The expenses were really 
serious. Zoologists and botanists wanted alcohol 
to keep their specimens in, but they had to pay 
duty. He also mentioned another point which 
has induced us to leave this paper till the end, as 
it involves an economic question. Pure alcohol, 
which the chemist so much wanted, was not manu- 
factured at all in England; it came all from Ger- 
many. English manufacturers might take advan- 
tage of this condition of affairs. 

Having concluded our report of the Chemical 
Section of the Association, we now turn to the pro- 
ceedings of the Economic Section, and with that we 
end our report of this year’s papers and discussions. 


Economic ScreNnce AND SratTIsTICs. 

Section F, which is devoted to economic science 
and statistics, was not so prolific in regard to papers 
as many of the other sections ; there were but 
fourteen read in all during the four days that the 
Section sat, there being no sitting on Wednesday, 
September 16, the last day of the meeting. This 
economy on the part of the economists, in regard to 
the production of memoirs, is much to be commended. 
It is far more profitable to take three or four papers 
on one day, and treat them adequately, than to crowd 
into a single sitting a dozen or more papers, which, 
naturally, cannot receive adequate attention. 

The President of Section F at the the late South- 
port meeting was Mr. Edward W. Braybrook, who 
gave his presidential address, in accordance with 
custom, on the second day of the meeting—Thurs- 
day, September 10. The address commenced— 
appropriately enough for an author connected with 
the Registry of Friendly Societies—with the ques- 
tion of thrift, a subject already treated upon before 
the Association by Sir Robert Giffen and Sir 
Charles Freemantle, both of whom have occupied 
the presidential chair of the Section. Incidentally, 
the author gave some interesting statistics in con- 
nection with his subject. He said there were 
200) building societies in Great Britain and Ire- 
land, having 600,000 members and 62,000,0001. 
sterling in funds ; 28,000 bodies, registered under 
the Friendly Societies’ Act, had 12,000,000 members 
and 43,000,000/. in funds ; 2000 co-operative societies 
had 2,000,000 members and 40,000,000/. in funds; 
and 600 trade unions had more than 1,500,000 
members, with nearly 5,000,000/. in funds. In 
the 13,000 post-office and other savings banks there 
were, the author stated, more than 10,000,000 de- 
positors and over 200,000,0001. sterling invested. It 
would appear, therefore, that in the nearly 50,000 





thrift organisations with which the Registry of 
Friendly Societies has to deal, there were 27,000,000 
of persons interested, and 360,000,0001. engaged. 
It should be pointed out that in these societies 
many individuals were necessarily counted more 
than once, as they belonged to more than one 
society; and a large portion of the funds of 
friendly societies are invested in savings banks, so 
that the money would be counted twice in the 
above statistics. Further, the address pointed out, 
some of the co-operative societies had for capital the 
contributions of other societies. In spite of this 
fact, the aggregate, large as it was, was necessarily 
defective, as it included only bodies brought into 
relation with the Registry of Friendly Societies, 
and did not include many co-operative and other 
bodies ; among these, shop-clubs held a prominent 
position, and were very numerous. The President 
considered that the figures cited were well within 
the mark, and that, used for the mere purpose of 
indicating the magnitude of interests involved, 
they might be relied upon as not over-estimated. 

After referring to many subjects of interest which 
hardly come within our scope, and dealing with 
legislation on the subject of friendly, co-operative, 
and building societies, the address proceeded to 
speak upon the question of trade unions. The 
author reminded the Section that these useful and 
necessary bodies had, in his opinion, been rather 
cruelly treated, not only in past days, but also in 
more recent times. He cited a case in which six 
agiicultural labourers were sentenced to seven 
years transportation for forming a trade union, 
whilst unions were refused the protection of the 
law for funds which they had accumulated, because 
they were for an illegal purpose. Trade unions 
were rendered legal by the Act of 1871, and the 
trustees were authorised to hold land not exceeding 
one acre. The property of the unions was vested 
in them, and they were authorised to sue and be 
sued on behalf of the union. Treasurers and oflicers 
were made accountable, and summary proceedings 
could be taken against any person misapplying 
funds. In spite of this, the Act did not create the 
unions corporate bodies, and did not enable any 
court to entertain legal proceedings for enforcing 
their contracts with their members, for recovering 
contributions from a member, or for recovering 
from the union benefits due toa member or other 
person, or for enforcing any agreement between 
one trade union and another, even where any such 
contracts or agreements were secured by bond. 

It has recently been determined, however, that, 
although unions are not corporate bodies, they are 
responsible for the acts of their agents, a decision 
which the President described as very serious and 
unexpected. The contributions of workmen to their 
trade unions, the speakersaid, represented anamount 
of self-sacrifice and self-denial that was not readily 
understood by persons in easier circumstances of 
life. Their object, which was, primarily, to provide 
the ‘‘sinews of war” in any conflict that might be 
necessary to secure their material welfare, and, 
secondarily, to provide sick, funeral, pension, and 
out-of-work benefits against the ordinary ills of life, 
was one that ought to appeal most strongly to the 
sympathies of the economist. In regard to the 
latter part of the statement, every one will be in 
accord with the President of the Section, but, bear- 
ing in mind the way in which the -power of trade 
unions has been used, we do not think that the 
sympathies of disinterested persons can fairly be 
enlisted on all occasions on behalf of the first-named 
object. In our opinion, Mr. Braybrook’s state- 
ment is altogether too sweeping, and although every 
sympathy will be exterded to workmen who com- 
bine to resist tyrannical conduct on the part of em- 
ployers, it must be remembered that tyranny is by 
no means always on one side. The subject, how- 
ever, is too wide a one for us to consider in a report 
of a meeting. There was, of course, no discussion 
on the President’s address ; otherwise there might 
have been some criticism of the remarks contained 
in the later paragraphs, although Section F has 
been always rather inclined to the academic than 
the practical side of the labour question. 


Municrpat UnpertTAKiInes AND Rates. 

Two papers were read, on the same day, after 
the President’s address had been delivered. The 
first of these was by Dr. B. W. Ginsburg, and was 
on ‘‘The Growth of Rates.” The second was by 
Mr. 8. H. Turner, and was entitled ‘‘ Depreciation 
and Sinking Funds in Municipal Undertakings.” 

Dr. Ginsburg gave a most useful review of the 





statistics of seven important towns—namely, Bir- 
mingham, Bradford, Bristol, Leeds, Liverpool, 
Manchester, and Sheffield. He took Liverpool as 
an example, and discussed its position in detail. 
Between 1851 and 1881, the rates had risen from 
1s. 84d. to 3s. 11}d., so that the amount extracted 
from the ratepayers rose from 134,000. to 609,000I. 
per annum. In 1901 there was a further rise to 
6s. 94d. in the pound, the increase over the ainount 
of ten years previously having been 84 per cent. 
The movement of municipal indebtedness, not only 
for remunerative undertakings, but also for general 
purposes, over the whole country, had also been 
upward. The Local Government returns showed 
a total expenditure over all the municipalities of 
88,000,000. in 1898, and of 121,000,000/. in 1902 
on reproductive works. The author pointed out 
that the return which was made by these under- 
takings was not. proportionate to the capital charges 
incurred. As an instance he altel Liverpool, 
which had spent 7,750,000/. to obtain a return of 
45,0001. per annum. The ancient sources of ex- 
penditure—such as poor law—were not those upon 
which the present large outlay was expended. 
Housing, electricity, tramways, and education 
accounted for most of the increase. Dr. Ginsburg 
also dealt at some length with the education ques- 
tion, and was of opinion, on the figures quoted, that 
it would not be possible to raise large sums of money 
from our provincial cities for the purposes of higher 
education. 

In the discussion which followed, Sir Bosdin 
Leech, a former Mayor of Manchester, said he was 
not surprised that rates had risen as they had, as 
they were to be looked upon as supplying the in- 
creased needs of a civilised community. No doubt 
there had been some extravagance ; but in such 
matters as water supply, for instance, increased 
health had resulted. The same might be said in re- 
gard to public bodies. These matters, the speaker 
pointed out, were not often taken into account. 
Professor Chapman considered that, compared 
with national taxation, municipal rates were not 
excessive. On the other hand, Dr. Scott thought 
that the increase of loars was alarming, and the 
fall of trustees’ stocks ominous. Municipal in- 
debtedness, he stated, was now about equal to the 
national debt, and little comfort was to be derived 
from the so-called ‘‘reproductive expenditure,” 
which was often of a speculative character. Dr. 
Edward Cannan considered that the fall in Consols 
and municipal bonds was not an evil unless it were 
caused by war or extravagance. He considered 
that education was not a local matter, but should 
be under the control of the Government. 

Mr. Turner, in his paper, dealt largely with the 
question of a sinking fund for municipal under- 
takings. A few municipalities had adequate depre- 
ciation funds; others had either inadequate ones 
or none at all. The average depreciation fund for 
all municipal tramways in England and Wales was 
only just over half of 1 per cent. on the capital bor- 
rowed ; and tramways showed the largest percen- 
tage of any municipal industry. It was urged that 
the sinking fund was the depreciation fund, and that 
if the loan were entirely repaid when the plant was 
worn out or obsolete, the present generation had 
done all that was necessary; it would be for suc- 
cessors to borrow to reinstate the works. One view 
was that once an undertaking was started, its value 


should be maintained, as was the custom in a pri-’ 


vate company ; and that the sinking fund: was an 
extra requirement enforced by Parliament because 
it was deemed undesirable to allow any permanent 
local debt. Although the latter view was the 
sounder finance, there were serious objections to it 
so long as the sinking fund was fixed on the present 
basis. The first generation was burdened twice as 


much as the second and succeeding generations. - 


It not only repaid the whole debt, but also built 
up an equal capital for future generations, which 
had no sinking fund to pay because their capital 
was no longer borrowed. The difficulty, the author 


said, arose because the statutory requirements, 


which contemplated none of the recent extensions 
of municipal activity, were not suited to some of 
the present undertakings ; in these cases, a depre- 
ciation fund should be made obligatory, while the 
sinking fund should be entirely dissociated from 
the life of the subject. A short discussion followed 
the reading of this paper. 


WEALTH OF THE EMPIRE. 


At the second sitting of Section F, held on 
Friday, September 11, there was a crowded 
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RAILWAY MOTOR-CAR FOR THE PARIS-ORLEANS RAILWAY COMPANY. 
CONSTRUCTED BY MR. PURREY, BORDEAUX. 


(For Description, see Page 560.) 
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audience to hear Sir Robert Giffen’s paper on | 22;250,000,0001. The figures, as the author 


|was spent on food and drink; 16.8 per cent. on 


‘‘The Wealth of the Empire, and How it Should stated, were enormous, and no such economic | dress; the remainder being expended on ‘“‘ house,” 
be Used.” This was a long and elaborate contri-| force had ever been in the possession of a single | tobacco (1.5 per cent.), education (1.3 per cent.), 
bution on an all-embracing subject. We can| state or empire. |church (1.4 per cent.), literature (0.8 per cent.), 
but give a very brief idea of its scope in this} France and Germany had each probably not more | newspapers (0.6 per cent.), and on theatres, music- 
report. The author gave some interesting figures | than one-third or one-half of these figures, although | halls, and other amusements, 0.7 percent. Although 


as to the income of the British Empire. He stated | they approached the United Kingdom alone very 
that the aggregate of the individual incomes of the | closely ; neither of these countries had states of their 
people of the United Kingdom was somewhere own kith and kin beyond the seas. In Russia the 
about 1,750,000,0001., whilst the aggregate wealth | economic development was too primitive to make 
of the people, expressed in capitalised form, might | it come into the comparison. The United States 
be put at about 15,000,000,000/. in round figures, if alone were comparable to the British Empire ; 
not more. This would be about equal to the sum | their aggregate income would not be far short of 
arrived at by the empirical rule of twice the gross | 3,000,000,0001., while the capital, or wealth, ap- 
assessment of the income tax. The author would | peared to be reckoned officially at 18,000,000,000/. 


put down the aggregate income of Canada at The author considered that, if a comparison were | 


270,000,0001. ; of the Australian Colonies and New | made, the two Anglo-Saxon States or Empires 
Zealand at 210,000,0001. ; of India at 600,000, 0001. | would more than outweigh, in economic force, 
—not a large amount for about 300,000,000 people. | the whole of the rest of the world. In what 
The South African Colonies were estimated at|way, the author asked, were such forces to be 
100,000,000. The data on which these estimates|used? It would appear that income must be 
were founded were, of course, imperfect. For | primarily applied for food, shelter, and clothing, 
other parts of the Empire the sum was put downas and for defence against internal and foreign 
200,000,000. Putting all the figures together, we | enemies, only a small surplus remaining for ‘the 
arrive at a total aggregate income for the British | higher ends of life. About twenty years ago the 
Empire of 3,130,000,000/., whilst the capital, | committee of the Association estimated that in the 
or wealth, corresponding to this would be, United Kingdom about 56.9 per cent. of income 





|the statement was incomplete, it had been, the 
|author said, most carefully made, and he gave the 
'following as amended figures :—Food and drink, 
| 34 per cent.; dress, 13 per cent.; ‘‘ house,” 16 per 
cent.; national services, exclusive of education, 
13 per cent.; miscellaneous services, 9 per cent.; 
and cost of distribution, 15 per cent. In ‘ mis- 
cellaneous services” were included education, 
church, locomotion, &c. 

The fall of prices in commodities during recent 
|years was not to be forgotten in comparing 
these figures; whilst the price of house - rent 
|had, the author estimated, doubled during the 
‘last twenty years. The paper questioned whether 
some retrenchment could not profitably be made 
‘in the enormous amount expended on food and 
‘drink. It was considered that in some cases 
there was too much consumption of meat and 
alcohol among the artisan and wealthier classes, 
whilst, on the other hand, a large number of people 
were insufficiently fed ; that was, however, rather 
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a medical then an economic question. The sub- 
ject of the paper, as applying to the Colonies and 
the vast population of India, was discussed by 
the author. In regard to housing, there was in 
some classes considerable economic waste. In 
speaking of outlay on national services, the author, 
after reviewing some branches of expenditure in 
detail, said that, after all, 100,000,000/. for in- 
ternal goverument—for that was what the figures 
came to if the Post Office were excepted—was not 
an enormous amount for a community with an 
income of 1,750,000,000/., as it would be under 
6 per cent. There remained, however, the sum of 
70,000,0001. for the Army and Navy, but the 
expenditure for this was hardly optional ; defences 
of a certain quality and extent had to be found if 
the community was not to go under. The sum of 
70,000,000/., however, did not appear overwhelm- 
ingly burdensome for a community with an income 
and capital so great as had been described, it being 
about 4 per cent. of the income, and 0.47 per cent. 
of the accumulated wealth—not a heavy rate of 
insurance, and less in proportion than was spent 
by Russia, Germany, or France. The nature of our 
government tended to cause neglect of these 
matters, and at a given moment we were more 
likely to be under-armed than over-armed. 

Turning to other sources of expenditure, the 
author was of opinion that on the face of the figures 
it was evident that the aggregate expenditure was 
not sufficiently directed to the higher ends of life. 
Literature and newspapers, as well as theatres and 
other amusements, with locomotion for pleasure, 
were estimated to have spent on them about 
79,000,0001., and although this included a good deal 
which promioted the higher ends of life, the whole 
amount could not be so considered. The author 
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passed over the 25,000,000. for ‘‘ church,” leav- 
ing to others such reflections as might occur 
respecting the smallness of the amount devoted by 
people generally to ‘‘saving their souls,” and he 
would not discuss whether the expenditure for 
‘* church ” was quite the same bapa Ps expenditure 
to advance, or practise, ‘‘religion.” The 30,000, 0001. 
spent on education was less than 2 per cent. of the 
aggregate income. He would ask whether such an 
expenditure was quite creditable to a wealthy com- 
munity, especially when it was considered that, 
apart from primary education, which was no more 
than the foundation and the beginning of the real 
education, the sums ap a oy were quite insig- 
nificant. This question he looked on as urgent here, 





and in India it was appalling. The absence of an 
adequate number of trained teachers almost pre- 
vented the suggestion of large sums being spent on 
education. That was due to our past neglect; but 
the author stated that the country might be spend- 
ing 100,000,000/. where it now spends 30,000, 000L., 
or about 6 per cent. of the aggregate income. Such 
sums, he said, were not really excessive. Diffusion 


_| of education and scientific knowledge and training 


were not only essential to the greater efficiency of 
labour and -capital, but they were equally needed 
for the conduct of life; for the health and comfort 
of the workers, their freedom fromm debasing super- 
stitions and prejudices, their capacity to enjoy the 
higher pléasures, and their ability to manage all 
common affairs. The claim for education and scien- 
tific training was really more pressing than any 
other, because it was the means to the end of pro- 
perly : feeding. and housing the great mass of the 
pea. Rightly managed, the expenditure would 

quickly remunerative ; more efficient workers 
would produce more, and in that. way supply the 
funds: for extending: and . increasing. means of 
improvement. ' At present people were taking 
things too éasily, and‘ means for educational im- 
provement must be found by longer hours, harder 
work, and an increase of the national output with 
existing methods and machinery. 

In the discussion which followed the reading of 
this paper Dr. Ginsburg said that in one manufac- 
turing establishment in Germany 400 doctors of 
science were engaged, but these were trained at the 
public expense, and the manufacturer had only to 

y the market price of a doctor of science. Mr. 

owley, the Recorder of the Section, thought that 
Sir Robert Giffen had under-estimated the national 
income, which he should judge, from the income 
tax returns to be probably 1,900,000,000/. in 1902. 
Mr. Archibald Clarke, of Edinburgh, thought that 
the cost of national defence was increasing at a 
greater rate than the national income ; more econo- 
mical methods of expenditure should be discovered. 
Sir Bosdin Leech was of opinion that the ignorance 
of the laws of life and health, the proper way to 
bring up children, and the want of simple scientific 
knowledge of the principles underlying our occu- 

tions, rendered us the most extravagant people 
in the world. Other members of the Section having 
taken part in the discussion, Sir Robert Giffen, in 
replying, suid that a more scientific system of taxa- 
tion was urgently needed. In regard to education, 
any increase of expenditure must be gradual and 
tentative. 

OTHER PaAPERs. 

The report of the Committee on Women’s 
Labour, was next read, after which three papers 
—one on ‘‘ The Rating of Land Values,” another 
on ‘The Economic Aspect of the New Labour 
Party,” and the third, a contribution to the 
statistics of production—were also read on the 
same day. 

On Monday, September 14, six papers were read, 
but none of these call for extended notite at our 
hands. The proceedings commenced with two 
papers, one by Mr. A. R. Sennett, and another by 
Mr. H. E. Moore, both on ‘‘ Garden Cities.” Miss 
Helen Bosanquet followed with a paper on ‘‘ Phy- 
sical Degeneration and the Poverty Line,” in which 
the authoress questioned the application of Mr. 
Booth’s and Mr. Rowntree’s investigations to the 
United Kingdom generally. In the discussion 
which followed, in which Messrs. Southall, Bowley, 
and others took part, Mr. Rowntree’s somewhat sen- 
sational statements were further criticised. A paper 
on the ‘‘ Commercial Relations between Canada and 
the United Kingdom” was also read, This dealt 
chiefly with points put forward by Mr. Chamberlain 
in connection with the fiscal question, which is now 
occupying so much attention in political circles. A 

per by Mr. Evershed, on the ‘‘ English Colour 
Tn tust ,.” was also brought forward. 

The last day’s sitting of Section F was on 
Tuesday. Three rs were read in the morning : 
one on ‘‘ Statistical Methods and the Fiscal Con- 
troversy ;” a second on ‘‘The Failure of Free- 
Traders to Attain their Ideals;” and a third on 
‘Success in Foreign Trade.” These do not ‘call 
for special notice at our hands. In the afternoon 
there was a grand discussion on the fiscal Eigen 
which was specially held in Cambridge , the 
sectional meeting - room not being sufficiently 
spacious for the purpose. A large number of 
members took part in this discussion, and a great 
deal was said on both sides on a question which 
we do not propose to discuss. 
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RAILWAY MOTOR-CAR FOR THE PARIS- 
, ORLEANS RAILWAY COMPANY. 


RaILway companies, both in this country and on 
the’ Continent, have been for several months past 
taking steps towards dealing with part of their 
traffic by running railway motor-cars on a number of 
their lines. The Paris-Orleans and the Paris-Lyons- 
Mediterranean Companies have each had a car built for 
experiments. That of the Paris-Orleans Company was 
completed first, and is now being used on the La 
Fléche-Sablé line, to replace the local trains that were 
run hitherto; the arrangement gives complete satis- 
faction. The French railway companies, however, are 
pursuing a much higher objective, which is, the doing 
away with long-distance slow trains, trains omnibus, 
and -replacing them by motor-cars running either 
singly or coupled to a trailer, and dealing with 
the passenger traffic in the intervals between fast 
trains. ' 

We illustrate in Figs. 1 to 5, on pages 558 and 
559, the experimental motor-car built for the Paris- 
Orleans Railway Company, and on the company’s 
designs, by Mr. W. Purrey, a Bordeaux engineer. The 
car seats 26 passengers, 21 of whom are in the 
two closed compartments, and five on the platform in 
the rear; the latter is made to carry also a few pas- 
sengers standing (a more or less unsatisfactory arrange- 
ment for a railway car). The vehicle contains, in 
addition, a luggage compartment, 3.6 metres (11 ft. 9in.) 
long, and a compartment for the mails. It was required 
that the motor-car should ‘be of sufficient power to 
haul a trailer carrying fifty passengers, and weighing 
14 tons, at a speed of 60 kilometres (37.3 miles) per 
hour on the level, and 40 kilometres (25 miles) on a 
gradient of 14 millimetres (1 in 71.5). The service 
was to be worked by two men—the driver and the 
guard ; and an easy means of access to be provided from 
the luggage or guard’s compartment to the driver's 
platform in front. 

The underframe is 12.765 metres (41 ft. 104 in.) 
long and 13.777 metres (45 ft. 24 in.) outside buffers. 
It is carried on three axles, as shown in Figs. 1 and 2. 
The wheels are 1.05 metre (3 ft. 5} in.) in dia- 
meter. The car-body is 3.1 metres (10 ft. 2 in.) in 
outside width; the height in the centre is 2.25 
metres (7 ft. 44 in.). As will be seen from Figs. 1 to 
3, the car-body is made pointed in front, to decrease 
the air resistance, an arrangement which has been 
adopted for some years on a number of French loco- 
motives. The wheel-base is 8.2 metres (26 ft. 10}3 in.), 
as in the ordinary passenger carriages of the com- 
pany. The play in the axle-boxes for the two 
end axles is 15 millimetres (.59 in.) each side. 
The middle driving axle is fitted with Purrey 
axle - boxes, without any play in the axle ;. the 
flanges of the wheel tyres are thinned down to make 
up for the play. The driving is by chain gear, the 
chains are .19 metre (7.48 in.) wide; there is 
no speed-reducing gear, and this has rendered it 
possible to use the same suspension-springs as those 
for ordinary passenger carriages. The front and 
middle springs are connected together by an equalising 
bar. The steam boiler is shown in Figs. 4 and 5; it 
is of the type supplied by Mr. Purrey for the steam 
tramways of the Paris Omnibus Company. The lower 
collector is divided into three separate chambers by 
two partitions. The lower chamber is supplied wit 
the feed-water, which flows through a series of tubes, 
bent D shape, into the chamber above. The latter, or 
central chamber, is connected to the top drum by ser- 
pentine pipes (Figs. 4 and 5). The third, top, chamber 
contains superheated steam, and is connected to the 
drum by a second series of serpentine pipes, as shown. 
The lower set of S tubes increase the heating surface, 
and also protect the more costly serpentine pipes against 
burning. The boiler has a total capacity of 262 litres 
(57.7 gallons), and is constructed for a pressure of 
20 kilogrammes (294 Ib. per square inch). The heat- 
ing surface is 26 square metres (279.8 square feet), 
and the grate area .84 equare metre (8.7 square feet). 
The top drum is 1.25 metre (4 ft. 1} in.) long, and 
.4 metre (15% in.) in inside diameter, built of plates 
20 millimetres (.78 in.) in thickness. The lower col- 
lector is equal in length to the top drum, and measures 
in section .110 by .205 metre (4.33 in. by 8.07 in.) ; its 
vertical walls are 25 millimetres (.98 in.), and the 
horizontal partitions 15 millimetres (.59 in.) in thick- 
ness. The 5 tubes are twenty-four in number, 1.60 
metre (5 ft. 3 in.) long, 18 millimetres (.70 in.) in inside 
diameter, and 3.5 millimetres (.187 in.) thick. The 
serpentine pipes number 49, 24 of which are for super- 
heating the steam ; they are 6.7 metres (21 ft. 11} in.) 
long, 18 millimetres (.70 in.) in inside diameter, and 
2 millimetres (.078 in.) thick. There are four safety 
valves, 24 millimetres (.94 in.) in inside diameter. 
The boiler is coke fired ; the necessary quantity for a 
journey is contained in a hopper, which holds about 
150 kilogrammes (3 cwt.) and is on the left side of the 
boiler. The bottom plate of the hopper is on an incline 
of 30 deg.—the same incline as the grate—and the fuel 
slides down on the as in other boilers of this 


class, The ash-pan is made with two doors; the 





opening of these can be regulated at will by the driver, 
and forms the only means of increasing or slackening 
combustion. The boiler is fed by two small feed- 
pumps, which draw from a tank containing 1280 litres 
(280 gallons) placed underneath the frame, as shown 
in Fig. 2. 

The motor is a four-cylinder, tandem, compound 
engine. The high-pressure cylinders are .140 metre 
(5.51 in.) and the low-pressure ones .200 metre 
(7.87 in.) in diameter. The latter, with their steam 
chests, carry the pore A of the motor shaft. The 
engine is held by eight bolts on four gussets riveted 
to the underframe. The toothed pinions keyed on 
the shaft and those on the driving axle are .490 
metre (19.29 in.) in diameter. The pistons of each 
set of cylinders are on the same rod ; this is forged 
in one piece with the crosshead. The low-pressure 
piston bears against a conical shoulder on the rod, 
and is maintained at a fixed distance from the high- 
pressure piston by a tube fitted on the rod, and which 
acts asastay. The crosshead is provided with two 
wide cast - iron slide - shoes, and is jointed to the con- 
necting-rod fork. The connecting-rod is .6 metre long 
(23.62 in. ), equal to six times the crank radius. Steam 
distribution in each set of cylinders is effected by a 
single eccentric. The high and low-pressure slide- 
valves are of cast iron and interchangeable. The cut-off 
averages 86 to 90 per cent. for forward running, and 
82 to 86 per cent. for backward running. For revers- 
ing, the eccentrics are not keyed fast on the motor 
shaft ; but, by a system of wedges, each eccentric can 
be made to assume two positions in relation to the 
corresponding crank. When, therefore, the eccentric 
is brought from one extreme end to the other, the 
direction of travel is reversed. The system is worked 
by a lever on the driver’s platform. The mechanism 
has not been designed to alter the cut-off ; there is 
no locking device in intermediate positions, the two 
extreme ones only being used. 

A hand-brake is provided, worked from the driver’s 
stand and from the rear platform ; it acts on the front 
and the driving-wheels. A Westinghouse brake acts on 
the driving and the rear wheels ; the air-pump for the 
latter is worked by the driving axle. The car is lighted 
by Shallis and Thomas lamps, and is heated by ex- 
haust steam from the motor. It weighs 23 tons 
empty, and 28 tons in working order, when carrying 
the full complement of passengers and luggage, water 
and fuel. 

The official running trials were carried out over a 
distance of 104 kilometres (64.6 miles) on the line from 
Bordeaux to Eymet, with gradients of 15 millimetres 
per metre (1 in 66.6), and curves down to 300 metres 
(985 ft.) in radius. In one of the runs a dynamo- 
meter car, weighing 17 tons, was coupled to the 
motor-car, and curves were registered showing the 
results given by the latter. The amount of water 
vaporised was 5.944 kilogrammes per kilogramme of 
coke. The consumption of coke per hour, stoppages 
not included, was 120 kilogrammes (264 Ib.), and the 
consumption per 100 ton-kilometres averaged 37 kilo- 
grammes for water and 6.86 kilogrammes for coke 
(130 lb. and 24 lb. per 100 ton-miles respectively). The 
speed slightly exceeded 75 kilometres (46.5 miles) per 
hour on a level. The draw-bar pull reached 400 kilo- 
grammes (880 Ib.) at times, when starting on a 
gradient ; at a speed of 20 to 25 kilometres (12.4 to 
15.5 miles), it was about 335 kilogrammes (735 Ib.). 
At 40 kilometres (24.7 miles) it was about 300 kilo- 
grammes (725 lb.), and at 75 kilometres (46.5 miles) it 
averaged 150 kilogrammes (362 lb.). The figures 
given by the dynamometer car indicate that when 
running with closed regulator valve, the draw-bar pull 
was nil, showing that the resistance per ton of both 
cars was identical. The effort at the periphery of 
the motor-car wheels is, therefore, obtained by 
multiplying the draw-bar pull by the ratio be- 
tween the total weight of both cars and that of 
the dynamometer car. The results are given in the 
diagram, Fig. 6. 

e are indebted for the above description to Messrs. 
Solacroup and Laurent, chief engineers of the Paris- 
Orleans Railway Company. 








HYDRO-ELECTRIC INSTALLATION AT 
ROSSIE PRIORY, PERTHSHIRE. - 


On page 279 of our issue of August 28 we illus- 
trated a hydro-electric installation, the turbines for 
which were constructed by Mr. R. G. Morton, Errol 
Works, Errol, Perthshire, who erected the whole 
plant at Rossie Priory, Perthshire, the dynamo being 
supplied by Messrs. D. Bruce Peebles and Co., Eudin- 
burgh. A description of this was given on page 281. 
We are now in a position to place Soler our readers 
further illustrations of the same installation, which 
show more clearly than those already published the 
general arrangement of the turbines and dynamo, and 
also of the construction of the former. Figs. 1 and 2, 
page 566, show clearly, in perspective, the general ap- 
pearance of the plant, as viewed from opposite sides, 





while Figs. 3 and 4 show in transverse section, and in 


longitudinal half-section and elevation, the construc- 
tion of the turbines. 

These illustrations are sufficiently clear to need no 
detailed description. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 7, 1903. 
Tuer American pig-iron market is practically in the 
same condition as last week. The policy pursued by 
all buyers is a hesitating one. Small orders of crude 
iron for immediate shipment have been more nume- 
rous this week than for several months. One reason 
is that the smaller buyers are led to make more 
purchases because of the agitation in favour of 
a 20 per cent. reduction in furnace output. No 
definite line of action has yet been announced in 
reference to reduction. A committee in Pittsburgh 
reports this week, but from private advices it 
appears that while a reduction may be agreed upon, 
the committee is far from harmonious. Accumula- 
tion is reported at Alabama furnaces. As scon as a 
number of the larger orders at northern furnaces 
are filled, an accumulation will begin; but it is to 
be remembered that such an accumulation, if it 
takes place, would be due to the absence of a normal 
demand. The present price of Bessemer pig at 
Western Pennsylvania furnaces is 15.50 dols. to 
16 dols.; forge iron, 14.50 dols.; foundry irons, 
16 dols. to 16.50 dols.; open-hearth billets have 
been selling in small lots at 28 dols. Long sheets, 
29 dols., and sheet bars, 29.50 dols.; Bessemer billets, 
27 dols. There is a very strong pressure being made 
to bring about a reduction in prices of billets, but the 
manufacturers have thoroughly gone over the subject, 
and have concluded that whatever advantages are to be 
ained lie in a policy which ignores the demands for 
ower prices. The pipe iron manufacturers recently 
held a meeting and decided that their best policy was 
along the same line. Only one large contract has 
recently been given out for structural steel—3000 tons 
for a Pittsburgh bridge. Structural steel makers are 
not anxious to take business at less than current rates. 
In short, there is a surprising unanimity among the 
larger steel interests against a policy of breaking away 
from current figures. The season is too far spent to 
warrant manufacturers in believing that very much 
new business will be placed for delivery this year. In 
this they are very largely right, as a great deal of con- 
struction work has been set aside because of labour 
troubles. There is no present probability of any per- 
manent adjustment. The building trades met in this 
city aday or two agoin conference with their em- 
ployers, and failed to come to any agreement with 
respect to next year’s work. The employers have 
formed a compact organisation for united action against 
sympathetic strikes, which have been the cause of so 
much idleness during the building season now approach- 
ing its termination. In iron continued weakness 
appears manifest. Large consumers buy in small lots. 
hey are encouraged to do this by slight fractional 
concessions which accompany every succeeding order. 
This weakening tone accounts for the cautious buying, 
and it will probably remain a feature of -the market. 
The locomotive and car-building interests have a vast 
amount of work in‘hand, but within the past few 
months they have placed orders which cover require- 
ments for two to < soe months to come. - They are, 
therefore, not inclined to accumulate supplies until the 
resent fluctuating conditions terminate. There isa 
air inquiry for steel rods, which are selling at 34.50 
dols. at mill. Contracts have been placed for 175,000 
tons of material for tying up the coming cotton crop. 
This stock will be shipped by water from Pittsburgh to 
New Orleans, and then transhipped by rail to the various 
cotton-ginning centres throughout the south and south- 
west. Large contracts aré being placed for tin-plate, 
some of them of very large proportions. . The work- 
men at some mills have accepted a reduction in wages 
on the export trade, slscegh which it is understood 
that contracts amounting to 1,500,000 dols. have been 
secured. Quotations are 3.80 dols. at mill for 100 lb. 
cokes, base price. The tin-plate industry. is in a most 
“eee ine: condition, and capacity is being largely 
ept at maximum output. 
PHILADELPHIA, October 14, 1903. 
The only activity in the American iron market this 
week is in steel rails, large orders for which have been 
placed, mostly for electric lines, the construction of 
which is assuming extraordinary proportions in every 
section of the country. City after city is being con- 
nected, and ownership is being gradually centralised, 
and it is fair to presume that in time the concentrated 
ownership of electric roads will be similar to that of 
steam roads. Capital is most readily found for these 
enterprises. In early steam-road construction vast 
sums of money were lost. because of lack of traffic, 
and reorganisation followed reorganisation until, in 
many instances, a dozen changes were made before a 
given railroad system finally settled down into per- 
manent shape. It is different with electric roads. 
There are very few that are not paying good divi- 
'dends, and this accounts for the expansion of con- 
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struction. Large contracts for rails for such roads 
have heen placed this week at 33 dols. 

The billet pool is maintaining its prices, but inde- 
pendent producers are cutting under, and are taking 
about all the business that is to be had at this time. 


Large orders for rails have gone abroad from Canada, 100 Ib. 


and inquiries are now before British makers for about 
50,000 tons. Quite a number of American roads have 
their estimates made out for next year’s requirements, 
but there is apparently no haste to place them. A 
Canadian order went abroad because the buyers de- 
manded a delivery which the makers are not in a posi- 
tion to meet. Considerable railway construction is in 
shape in Mexicoand theSouth- West, and the preliminary 
financial arrangements are being made to pay for it. 
The stock markets are extremely unsettled, because of 
discreditable developments in the Shipbuilding Trust, 
which is now under investigation ; the effect of such 
disclosures is to make holders of many reputable 
securities doubtful as to their real value. The value 
of common stock in the United States Steel Corpora- 
tion has declined to 124, and the next thing that will 
be heard will be a general scooping up by the stronger 
interests. 

The steel market in itself is in ina more satisfac- 
tory conditiun than appears on the surface. While 
demand has fallen off largely, there is only a moderate 
decline in consumption, if there is any. All of the 
projected work must be and will be done. The dul- 


ness that prevails to-day means greater activity later | }, 


on. Steel must be had. There is a downward ten- 
dency all along the line, but as to steel very little im- 
pression is made. The various combinations are in 
absolute control, and their managers are determined 
that as they control the sources of ore supply, there is no 
occasion for any reduction in prices. The great body of 
steel buyers believe with absolute confidence that there 
will be developments of some sort which will dislodge 
the steelmakers from their position. This is one reason 
why there is so little demand for steel billets, as well 
as for Bessemer pig. At the same time, capacity is 
everywhere sold ahead, and the only advantage in 
pecing orders at this time would be to be served a 
ittle sooner than if the orders were delayed. <A 
— deal is said about restriction in pig-iron pro- 
uction, and there doubtless will be some restric- 
tion, but it is a question whether it will play any 
important part. A great deal of noise is made about 
the restriction in Alabama and Eastern Pennsylvania ; 
but these two fields are simply the tail of the dog. 
The great pig-iron producing field is in Western Penn- 
sylvania and Eastern Ohio. According to announce- 
ment, the production there will be decreased 25 per 
cent. in certain grades of iron. Those who criticise 
this policy say that it would be better to accumulate a 
million tons of iron rather than to have nothing. Had 
this policy been pursued two or three years ago, the 
rush for pig iron would not have taken place last year. 








THE LAW OF MASTER AND SERVANT. 


McLelland v. Bickerton.—This case was heard in the 
Newport County Court by his honour Judge Owen, on 
October 9. The action was brought to recover from the 
defendant, one of the employés at Messrs. Guest, Keen, 
and Nettlefold’s works, the price of certain goods sup- 
plied. The defendant admitting the debt, the judge, 

efore making any order for payment by instalments, 
asked for evidence showing what the defendant’s wages 
were. The plaintiff said he had no certificate of the 
amount of the defendant’s wages, as the employers re- 
fused to grant one without having fees paid for compelling 
someone to attend at the court. It was pointed out by 
the solicitor for the employers, who happened to be pre- 
sent in Court, that the firm wished to deter workmen.from 
arm ase on credit. 

_His Honour: Then why don’t they get an Act of Par- 
liament to doit? Ido not suppose the workmen would 
like it. You can’t stop them from getting credit any 
more than you can stop them going to a public house. 

Mr. Monson said that where the firm used to be troubled 
with twenty applications a month of this kind from 
people, they now only got about half-a-dozen. 

His Honour, turning to the plaintiff, said that he 
might subpcena any of the partners or the directors, or 
any one he liked. 








WATERPROOF GLUE.—We have received from the Aqua 
Glue Company, 23, Brunswick-street, Liverpool, a sample 
of their waterproof liquid glue. It is done up in col- 
lapsible metal tubes for the sake of convenience in using. 
Among the advantages claimed for it are the following :— 
It is especially valuable for use in patterns, because it is 
unaffected by the damp of the sand mould; it has con- 
siderable insulating properties, and, therefore, can be 
used with advantage in electrical work, for it dries 
quickly and is impervious to moisture ; it will also unite 
the broken rtions of a porcelain switch; and can be 
used for joining celluloid, ebonite, and other similar sub- 
stances. We have tried this glue and have found it to be 
quite impervious to moisture, and substances joined with 
it may even be immersed in water for a considerable time 
without any apparent injury to its adhesive properties. 
It ought to prove valuable in many ways, as it is always 
i a condition ready for use, 





MISCELLANEA. 


It is of some interest to note that Messrs. Dorman, 
Long, and Co., Limited, of Middlesbrough, last week 
rolled the largest section of joists = by the Engi- 
neering Standards Committee—t.c., 24 in. by 74 in. by 


The first meeting of the new session of the Staffordshire 
Tron and Steel Institute will be held at the Institute, 
Dudley, on Saturday, the 24th inst., when the Presid 
Mr. Walter Somers, J.P., will deliver an address, 
= F. J. T. Haskew will read a paper on ‘‘ Tube Manu- 

acture.” 


The Board of Trade have recently confirmed the follow- 
ing Light Bailway Order made by the i Railway 
Commissioners—viz., the Llandudno and Colwyn Ba 
Light Railway (Deviation and Amendment) Order, 1 
—— wg landudno and Colwyn Bay Light Railway 

er, 1898. 


At the opening meeting of the Yorkshire 


cock, M. Inst. C.E., delivered the presidential address, 
taking for his subject ‘‘ The Duties of a Municipal Engi- 
neer.” He alluded to the fact that he was the first York- 
shire College student and the first civil engineer to 
occupy the President’s chair. He had been present at 
the first meeting of the Society in 1886, and took a keen 
interest in its work and welfare. Mr. Silcock divided 
the duties of a municipal engineer into six heads—engi- 
neering, architecture, law, miscellaneous, surveying, and 
administration, and sub-divided these again into various 
ranches. He showed the vast amount of varied know- 
ledge which it was nenmeney for a municipal engineer to 
possess in order to deal with such important matters as 
the provision of adequate water supply, sewerage and 
purification systems, road and bridge making, street im- 
provements, with a view to future uirements ; tram- 
ways, electric lighting, and works, designing and 
supervision of buildings, heating and ventilation. He 
also stated that a working knowledge of all Acts of 
Parliament relating to cant and sanitary laws is an 
essential part of the municipal engineer’s training. The 
speaker considered that municipal engineering offers a 
fair field to students, and emphasised the necessity of a 
sound technical training as an essential to ultimate suc- 
cess, 


On Saturday afternoon, October 3, some fifty members 
of the Institute of Sanitary Engineers paid a visit to 
the Ealing Sewage Works, at the invitation of the 
engineer, r. ©. Jones, C.E., who personally con- 
ducted the party round. The works were built in 1863, 
from designs by Mr. Jones, at a cost of 22,000/., when 
the population of Ealing was about only 5000, and the 
rateable property of the value of 17,0007. Since then the 
works have been considerably added to. The sewage 
enters the works through a square conduit, at some 
elevation above the level of the site, and as it passes to 
the precipitating tanks, which are built above the surface 
of the ground, it is automatically mixed with certain 
proportions of chalk and clay. As the sewage makes its 
way through the precipitating tanks the solids are 
arrested. These are now conveyed to the sludge-room to 

pressed into cake by hydraulic power and as much 
moisture es possible removed. The sludge is next trans- 
ferred by means of lifts to the refuse destructor, where 
it is burnt with the other town refuse. After the re- 
moval of the solids, the effluent flows over a weir and 
through a series of tanks; it then reaches Mr. Jones’s 
ingenious device for oxygenisiug, which consists of aera- 
tion-wheels, kept in motion by the action of the effluent 
falling upon them. The effluent now enters the filter- 
beds, on paee which it is allowed to flow by way of a 
tumblin y some 10 ft. deep into the Thames. As a 
sort of by - product, the hard clinkers taken from the 
refuse destructor are crushed and mixed in a mill in the 
proportion of about three of clinkers to one of Portland 
cement. This aggregate is placed into moulds and sub- 
jected to hydraulic pressure of some 2500 ]b. per square 
inch, with the result that a hard slab is produced, which 
can be used for Lege! at the reasonable price of about 3s. 
per yard super laid. The average output of the paving slabs 
is about 120 per day. With the early use of the refuse de- 
structor Mr. Jones was greatly troubled with the smoke 
nuisance, which was the co’ uence of a certain amount 
of vapour given off by the fresh fuel posing into the flue 
without coming in contact with the fire. his, however, 
was successfully overcome, and led to the invention of 
Jones’s fume cremator, which consists in the introduction of 
a ‘‘muffle” furnace between the cells and the main shaft. 
Thus everything coming from the cells, burnt or unburnt, 
has to pass through an intermediate furnace heated to 
some 1200 deg. Fahr. 


Speaking at a recent meeting of the Institute of Marine 
Engineers, Mr. R. Balfour remarked that Lloyds’ sur- 
veyors had had linked on to their various duties the 
responsibility of certifying that the refrigerating machi- 
nery and insulation fit on steamers were up to the 
requirements for vessels intended to carry frozen produce. 
This had been done at the request of underwriters, ship- 
owners, and shippers, who had applied to Lloyds’ 
Register to apportion several of their staff to take up 
these duties as impartial inspectors. During recent years 
it had become necessary to devise means whereby they 
might carry not only frozen meat, which had a range of 
temperature ranging from zero to 25 deg. Fahr., but 
also chilled meat, which had to be carried to a degree of 
temperature requiring very careful study and manipula- 
tion. The machines he preferred were. the ammonia 
compressor and carbonic anhydride machines. The con- 
struction of a vessel played an important part in the 





designing of the insulation for sides of the ship. 


Engi- that were requ 
neering Society on Monday, October 12, Mr. E. J. Sul- | TE8® 


The question of the amount of the insulation did not 
rest with the thickness of that insulation; it was 
entirely arranged in accordance with the ship’s construc- 
tion, and naval architects weré well aware of that fact. 
In certain atmospheric conditions he had seen from the 
quay white ge - of frost showing on the outer plating 
of a steamer. That was positive evidence of or in- 
sufficient insulation. were facts that required to 
be brought home to those who were responsible for the 
insulation in the initial stages. At the previous meeting 
Mr. Farenden, in speaking of the CO, system, had sug- 
gested that a good deal of valuable s was lost owin; 
to the fact that the brine pipes had always to be carri 
in place on the outward voyage, when there was no frozen 
aa te page He might say ~ , fe was now = 
to ge those pipes between ‘the beams, so that 
no cargo space was lost. They had also been able to 
dispense with the majority of the pipes on the ship’s side. 
He thought they would find that the space occupied by 
those pipes was bet small as compared with the air trunks 
i with the cold-air system. With 
rd to weight, if the extra coal required for 
the cold air plant were taken into consideration, it would 
be found that the CO, system had the advantage; the 
—— of the CO, plant, as compared with the weight 
of the cold air plant system was roughly as 1 to 3. An 
objection had also been raised against the CO, system on 
the ground that it was not suitable for the carriage of 
fruit and cheese. The up-to-date plan with that system 
was, however, for the air to be passed over « battery of 
pipes containing brine, whereby its temperature was re- 
uced to the right cope, ond it was then forced through 
the chamber containing the fruit and cheese. It was an 
actual fact that this plan was generally adopted, and had 
worked successfully. 


On Saturday, October 17, the Junior Institution of 
Engineers A sg a visit to the Vauxhall New — 
Works. r W. C. Co M. Inst. C.E., 
bridges engineer L.C.C., who showed the party over, 
first went through Oo etn oe all the im- 
portant features of design and the methods adopted in 
executing the work, so far as it had proceeded. The 
running of the cableway, erected for removing the old 
bridge and for building operations on the new, was demon- 
strated, an excellent bird’s-eye view of the works being 
obtained from the suspended cage in which the visitors 
were conveyed across the river. The new bridge will 
replace the old bridge opened in the year 1816, which was 
the first iron bridge built across the Thames. It consisted 
of nine cast-iron arches, each of 78-ft. span, with stone 

iers and abutments. ith the increase of traffic, the 

ridge, being only 30 ft. 6 in. wide, proved too narrow, 
and in 1895 the London County Council obtained an Act 
for its rebuilding. The new structure, when finished, will 
have five steel arches, built upon granite masonry piers 
and abutments. The centre span will be 149 ft. wide in 
the clear, the two intermediate spans 140 ft. 4 in., and 
the shore spans 130 ft. 6 in. respectively. The work at 
present executed consists of the masonry of the piers and 
abutments of the new bridge, built to a level of 9.75 ft. 
above O.D. The foundations are of concrete, carried 
down, in the case of the abutments, to about 18 ft. below 
O.D., and in that of the piers about 30 ft. The masonry 
is of white Cornish granite, laid in courses of 2 ft. thick, 
and backed by 6 to 1 concrete. The method of construc- 
tion, after the old bridge had been removed, was to build 
dams similar to the one now visible at the Westminster 
abutment, of 14 in. by 14 in., ae om + and grooved piles. 
Around these dams protective dolphins were placed for 
the security of the river traffic. These dolphins are 
still inexistence. The foundations of the pier are in clay. 
Considerable difficulty was experienced in the case of 
the Westminster abutment, and of the pier supporting 
the Westminster central arch on the Westminster side. 
In the latter a when the excavation of the foundation 
was nearly completed, the dam burst, and very serious 
difficulty was met with in its repair. It is proposed to 
finish the work in the following manner :—The abutments 
will be built with an ornamental granite facing to the 
parapet level of the bridge, but the masonry of the piers will 
only be carried up to the springing of the arches. Above 
that level they will be finished in steel work, the ends of 
the piers being decorated with ornamental cast-iron panels. 
The steel ribs will be thirteen in number in each arch, 
and the superstructure so arranged that the parapet of 
ornamental wrought iron projects over the outside ribs 
by means of cantilevers, which, it is hoped, will give a 
decorative appearance to the bridge. It is expected that 
the contracts for the completion of the bridge will be 
decided in the course of a few days, 








AMERICAN TELEGRAPHY.—A submarine cable between 
Sitka and Juneau, Alaska, has been opened for business. 


Min - YorkKsHIRE Tramways.—The Mid - Yorkshire 
tramway scheme, which includes a series of lines running 
through gery bom forward to Baildon and Otley, on the 
one hand, and Keighley on the other, was promoted b 
Mr. A. 8. J. Musgrave, of Bradford, and Mr. R. 
Quinn, of London, acting with a small syndicate. Powers 
have been obtained for the construction of the whole ot 
the lines, but so far the only one in operation has a length 
of some 24 miles. This section runs from Nab Wood, 
Shipley, on the Kener Road, traverses cores and 
ends about half-a-mile from the terminus of the radford- 
Thackley trams. We now learn that arrangements are 
in progress whereby the syndicate’s rights—not only in 
Shipley, but also in the other districts covered by the 
Parliamentary powers—will be acquired by Messrs J. G. 
White and Co., of London, who were the contractors on 
behalf of the Shipley District Council for the construction 








of the lines in the Shipley district. 
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FERN’S 


“CHALLENGE” 


SHARPENER FOR 


ROCK - DRILLS. 


CONSTRUCTED BY MESSRS. ROBEY AND CO., LIMITED, ENGINEERS, LINCOLN. 


Ir may not appear at first sight that the efficient 
sharpening of bits used in the drilling of bore-holes for 
the removal of rock in mines, tunnels, quarries, and 
similar work has any important bearing on the cost 
of such work ; but the labour that these operations 
entail is really a very serious part of the total cost. 
It is, therefore, very important to replace, as much as 
sossible, smiths’ labour by the use of proper machinery. 

Vhen sharpened by hand, the steel is up-set to the 
required width of the bit, and the injurious effect of 
this is removed by the vigorous hammering the point 
of the tool receives from the smith, which closes up 
the grain and toughens the cutting face of the steel. 

In the earlier attempts at machine-sharpening, dies 
only were used, and the opening of the grain due to 
the upsetting had a bad effect on the steel. and boring 
tools sharpened in this way were not found to have 
the durability of those sharpened by hand. A machine, 
therefore, to be a success must be able to thoroughly 
hammer and dress the point, as is done by a smith, 
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after the steel has been upset to the required shape and 
size. This is now accomplished by the Fern ‘‘Chal- 
lenge” drill-sharpener, which we illustrate on this 
and the opposite pages. 

The operations carried out by the machine are as 
follow :—First, after the drill has been heated to the 
ordinary forging heat, it is placed in a sizing die to suit 
the gauge of the drill required ; from the die it passes 
to the cutters which give it the form of a finished 
drill; it is then subjected to very rapid blows de- 
livered by four little hammers which are pivoted at 
the circumference of a revolving disc. These ham- 
mers strike about 1200 blows per minute, with an 
effect on the steel similar to that produced by the 
hand hammering of a smith, though, of course, the 
blows follow one another very ma. more rapidly in 
the case of the machine than in that of the smith. 
When this treatment is finished, the grain of the steel 
is found to be thoroughly closed, and the drill to be 
sharpened in every respect equal to the best handwork. 





The dies and cutters which shape the end of the tool 
are actuated by a shaft carried over the top of the 
machine and driven by a belt. The shaft imparts 
motion by means of an eccentric to a double-armed 
rod, to which are attached the dies and cutters. The 
dies and cutters are in duplicate, so as to admit of the 
same operation being carried on from each side of 
the machine at the same time. 

The revolvirig discs which carry the pivoted hammers 
are placed one at each end of the machine, and in 
front of each disc there is an anvil on which to rest 
the drill which has to be hammered. The discs carry- 
ing ‘the pivoted hammers are driven by separate belts 
and are constructed so that the hammers can be thrown 
in or out of action at will, while the rotation of the discs 
continues. The object of this is to allow the drills being 
placed truly on the anvils before hammering begins, as 
well as to allow them to be turned without fear of 
being hammered on parts not required to be struck, 
such as corners and edges. 

The operations above described are carried out in 
one heat of the drill, and it is clear that the time they 
occupy must be very much less than is the case wit 
hand sharpening. As the machine also has two sets of 
dies, cutters, and hammers, its output is still more in- 
creased. We understand that one machine and two 
operators can sharpen from 3500 to 4500 drills per 
shift of ten hours. The waste of steel is very small 
—not more than 14 1b. per 1000 drills sharpened, and 
in some cases as low as 10 Ib. per 1000 drills. i 

Any size of chisel bit can be sharpened, but ordi- 
narily the dies supplied are for the following three 
sizes of bits :—(a) The starter, having a cutting edge 
1, in. wide ; (6) the follower, 14 in. wide ; and (c) 
the long drill, fin. wide. The horse-power required 
to drive the machine is about 3 brake horse-power. 

A more definite idea of the construction of the 
machine will be gathered by reference to Figs. 1, 2, 3, 
4, 5, 6, 7, 8, 9, 10, 11, and 12, pages 562 and 563. 
Figs. 1, 2, and 3 show a front and side elevation of 
the machine, and alsoa plan. The dies for forming 
the point of the drill are clearly shown between the 
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two side standards, and the discs carrying the centri- 
fugal hammers may be seen by one on each side of the 
machine at D. One of the actual hammers is shown 
at H (Fig. 11). The dies which form the point of 
the drill are shown in Figs. 4, 5,6, and 7. Ais the 
top die-carrier, which has a pin passing through its 
upper part are coupled to a connecting-rod. The 
blocks A, B, carrying the bottom dies are fixed to 
the bed of the auton and mild-steel distance-pieces 
Q are placed as shown, and are just long enough to 
take the weight of the crosshead and connecting-rod 
when at the bottom of the down-stroke. This pre- 
vents the top cutter F (Fig. 5) coming down on 
the lower one if there should be “7 play in the 
bearings. A section through one of the dies is 
shown at G (Fig. 7), from which it will be seen 
how the point of the drill is shaped. The two 
cutters for trimming off the point of the drill are 
shown between the two sets of dies in Figs. 4 
and 6. As previously mentioned, the drill, after 
its point has been shaped in the dies, is finished 
by means of the hammers shown at H, Figs. 9 and 11. 
These hammers are connected to the discs D (Fig. 8) 
by pins P, and are slightly checked in their motion by 
the springs C C (Figs. 8 and 9). Their action is as 
follows :—When the disc, with the hammers, is rotated 
by means of a belt on the pulley, shown in Fig. 1, 
the hammers fly out by centrifugal force and strike 
on the anvil, shown in Fig. 2. The drill, being placed 
on the anvil, is struck on the point by the hammers 
as they fly round, the number of blows being about 
1200 per minute. .The hammers can be thrown out 
of work by means of the ‘‘ tramp” shown in Figs. 1, 2, 
and 3, which works an eccentric cone on the shaft 
that carries the revolving disc. This cone is shown 
in section at E (Figs. 8 and 12), and its action is as 
follows :—When the hammers are not required to 
work, the eccentric cone E is kept away from the disc 
by means of the spring shown on the tramp lever 
(Fig. 1). The outer ends of the levers L are, by means of 
springs on the bolts Z, then held against the back of 
the hammers H, and by engaging with the shoulders 
shown in Fig. 11, prevent the manne from flying out 
when the dise revolves. When, however, it is desired 
to put the hammers into action, the tramp lever is 
pressed down and the eccentric cone E is forced 
towards the disc. The right-angled inner ends of the 
levers L thus engage with the eccentric and are forced 
inwards, thus withdrawing their outer ends from the 
shoulders on the hammers H, which latter are at once 
set at liberty and strike theanvil. In this simple and 
ingenious way the hammers can be put in and out of 
action at will. 

A very good idea of the appearance of the macinhe 
is given by a perspective view in Fig. 13, page 563. We 
have seen one of these machines running, and were 
struck with the simplicity of its construction, and 
with the good quality of the work it turned out. It 
only requires to be known to be appreciated by mining 
and other engineers who have anything to do with 
rock-drilling on a large scale. 

The machine has been taken up by the Challenge 
Drill Company, Johannesburg, whose consulting engi- 
neer is Mr. W. J. Douglas, 141, Fenchurch-street, 
E.C. Messrs. A. and Z. Daw, 11, Queen Victoria- 
street, London, are the sole agents for the machines, 
which are constructed by Messrs. Robey and Co., 
Limited, Lincoln. 








CanaDiaAn Paciric Raitway.—The directors of the 
Canadian Pacific Railway have been empowered to raise 
1,800,000/. for improvements. 


Bautpwin Locomotives. —The Baldwin Locomotive 
Works, Philadelphia, will probably beat the record this 
year in the construction of locomotives. It is expected 
that they will turn out 1850 locomotives in 1903, or an 
average of six every working day. Since January 1 the 
works have built 1469 locomotives. This record of nine 
months compares with a total output last year of 1533 
locomotives, and with 1375 in 1901, 1217 in. 1900, and 901 
in 1899. Taking the average cost of the locomotives built 
this year at 15,000 dols., the Baldwin Works have turned 
out in nine months locomotives with a value of 22,035,000 
dols. There are orders ahead for several months to 
come. 


SoutH YorksuH1RE CoAL.,--With reference toa proposal 
to start a new colliery between Hemsworth nal Ponte- 
fract, the fact is recalled that within a mile of the:site 
excellent coal was found about 1874, when the Rosedale 
and Ferryhill Companies partly sank the South Kirkby 
Colliery. The sinkings, which were delayed by the sus- 
pension of the company, occupied three years and seven 
months. Coal was found at a depth of 639 yards, with 
but a thin layer of dirt between the house and steam 
coal. The chief water difficulty was found within 130 
yards of the surface, and the volume of its flow was only 
about 130 gallons per minute.. This was promptly dealt 
with, and pum by a 14-in. cylinder-engine. It is 
estimated by the promoters of the new sinking that the 
cost of sinking a 20-ft. shaft to prove the Shafton, 
Winter Beam Shaw, Barnsley, and Haigh Moor seams 
would be about 20,0002. = 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—Favourable reports from 
Amenica regarding a further restriction of output had a 
strengthening influence on the pig-iron market last 
Thursday forenoon. Cleveland warrants advanced 2d. 
per ton to 43s, 8d. cash, but the business done was small 
In amount, not exceeding 1500 tons. Scotch and hematite 
iron were idle, but buyers of the former were quoted at 
49s. 6d. cash, while sellers of hematite iron were in the 
market at 55s. 8d. per ton cash. In the afternoon about 
1500 tons changed hands, all Cleveland, and the quotations 
closed steady. A further improvement took place in the 
market on Friday forenoon, when values were raised M4 
the tightness of warrants. Cleveland iron advanced 2d. 
per ton to 43s, 10d. cash, while for forward dates the gain 
was 1d. per ton to 43s. 9d. onemonth. Hematite iron was 
idle, but nominally dearer at 55s. 9d. per ton cash sellers. 
Business was more active than it has been for some time, 
the turnover reaching 6000 to 7000 tons. A quieter tone 
aga 3 in the afternoon, and prices were 1d. per ton 
own. Only two lots of Cleveland warrants were dealt in, 
9q. cash, and owing to the scarcity 
of warrants, there was a difference of 3d. per ton between 
the cash and the month’s quotations. ematite iron to 
the extent of 1000 tons changed hands at 55s. 3d. five 
days, and the settlement prices were:—Scotch, 50s. ; 
Cleveland, 43s. 9d. ; and hematite iron, 55s. 6d. per ton. 
A good business was done on Friday forenoon at steady 
rices. Cleveland warrants were dealt in to the extent of 
tons at 43s. 94d. per ton cash and up to 43s. 7d. one 
month, while several lots were done at odd dates. Hema- 
tite iron was idle and unchanged at 55s. 3d. cash 
sellers. The rumours regarding the political situation 
in the Far East had a depressing influence on the 
afternoon market, and the price of Cleveland warrants 
declined 4d. per ton to 43s. 3d. one month. There were 
no cash transactions, but the closing cash buyers were 
quoted at 43s. 4d. per ton. Only asmall business, amount- 
ing to 2500 tons, was transacted. The settlement prices 
were :—50s., 43s. 9d., and 55s. per ton. The forenoon 
session of the pig-iron market was without any special 
feature. A quiet feeling prevailed throughovt, and 
prices were —, at the previous day’s closing quota- 
tions. For Cleveland warrants 43s. 44d. cash and 43s. 3d. 
one month was paid, but the business done at those 
—— was limited to 2000 tons. In the afternoon 
leveland warrants ruled lower in price, at 43s. 34d. per 
ton cash, and unchanged at 43s. 24d. one month. A small 
business of 1500 tons was put through, and the settlement 
prices were:—50s., 43s. 44d., and 55s. per ton. The 
market was quietly steady this forenoon, and 2800 tons 
constituted the output. Cleveland warrants were done 
at about 43s. 4d. cash, and 43s. 3d. one month. Heav 
withdrawals of Cleveland from store were wean & 
yesterday’s decrease amounting to 2540 tons. A flat tone 
revailed in the afternoon, and lower prices were accepted. 
ne lot of hematite iron changed hands at 54s. 6d. 
cash, and the afternoon transactions reached 3500 tons. 
The settlement prices were :—50s., 43s. 3d., and 54s. 9d. 
rton. The following are the a ag oi for warrant iron 
o. 1:—Calder, 61s. per ton; Clyde, 61s. 6d.; Gartsherrie, 
62s.; Summerlee, 65s. 1d. ; Langloan, 70s. 6d. ; Colt- 
ness, 73s. 6d. per ton—the foregoing all ship at Glas- 
ow; Glengarnock (shipped at Ardrossan), 60s. 6d. ; 
hotts (shipped at Leith), 65s. 6d.; and Carron (shipped 
at Grangemouth), 66s. per ton. There is very fittle 
change to report in the condition of the iron trade. The 
prices of Cleveland iron, to which business is almost 
entirely confined, have fluctuated to the extent of 6d. 
per ton. For forward dates very low prices have been 
taken. Operators, bearing in mind the smallness of the 
stock and the danger of ‘‘ bearing” too freely, are mostly 
in a the future unfavourably, and are 
_ to accept almost any terms. The favourable 
eatures of the situation are the continued heavy ship- 
ments from Middlesbrough, both to Scotland and to 
the Continent; but predictions are freely indulged in 
that these heavy shipments will soon cease. Reports 
are coming to hand from America of competition grow- 
ing more and more ominous, as also from Germany. 


Scotch Ferro-Mangancse.—The price of ferro-manganese 
has been reduced 10s. per ton, the quotation now being 
8/. 10s. per ton, less 24 per cent. . 


Scotch Steel Trade.—The position in the steel trade 
remains without change. There is not any great amount 
of buying; still, for structural and other purposes there 
is a fair volume of business doing. There are consider- 
able inquiries in the market for steel, although the demand 
from America and Canada is not nearly so good as it was. 
America is not likely to purchase any from this side, 
unless for ships or other structures that have to be deli- 
vered outside the United States ; there is quite a i- 
bility of the business being secured by some of the home 
manufacturers. The following are the current prices :— 
Ship-plates, 5/. 15s. to 5/. 17s. 6d. per ton; angle bars, 
5d. to 5/. 3s. 9d. per ton. 

Sulphate of Ammonia.—The exports of sulphate of 
ammonia during the month of September amoun to 
13,230 tons, shipped at the following ports :—London, 
2366 tons; Live 1, 3275 tons; Glasgow, 2742 tons; 
Leith, 2546 tons; Tees, 785 tons; Tyne, 569 tons; Hull 
and Goole, 363 tons; and other ports, 584 tons. The 
countries taking the shipments were as follows: Spain, 
3586 tons ; Germany, 3305 tons; France, 1736 tons ; Java, 
1261 tons ; British ions, 822 tons; Italy and 
Sicily, 623 tons ; Netherlands, 587 tons; Canaries, 489 
tons ; United States, 263 tons; West Indies, 131 tons ; 
Belgium, 35 tons; and other countries, 372 tons. 


Caisson Contract for Greenock Firm.—Messrs. George 


the price being 43s. 





Brown and Co., of Garvel Park Shipyard, have just 





contracted with the harbour authorities of Rio de Janeiro 
to build a large caisson for a dry dock in that port. 
Glenboig Fireclay Company.—The business meeting of 
this company was held last Friday, when a most favour- 
able report was presented, and a big dividend declared. 


Price of Gas at Montrose and Glasgow.—The price of 
gas at Montrose has been reduced by 3d. per 1000 ft., from 
4s. 4d., and the Glasgow Gas Commissioners have at their 
last meeting reduced the price to 2s. 1d. per 1000 ft., 
from 2s. 4d., and 2s. is the price of gas for gas-engines. 


Messrs. Sykes’s Interlocking Signals.—An extensive in- 
stallation of Messrs. Sykes’s interlocking signals has been 
completed at St. Enoch Station, Glasgow, to the satisfac- 
tion of the company’s engineers, and to the final inspec. 
tion of the works by the Government inspector, which 
was made on Sunday. 

West of Scotland Coal Trade.—There is but very little 
change to — in the condition of the coal market, 
buyers ab showing no disposition to cover up their 
requirements, except for prompt delivery. The following 
are the quotations : 
F.o.b. per Ton. 

Be > Bo, 
Splint 
ain 
een <a 574 
Steam os is ae ay 9 0,, 

Glasgow Gas Engineer Appointed.— Mr. Alexander 
Wilson, who has been quite thirteen years in the employ- 
ment of the Glasgow Gas Commissioners as the manager 
of the Dowsholm Works, has been appointed to succeed 
Mr. Foulis at a salary of 1000/. a year. His principal 
work will be the completion of the Provan Works. 


Institution of Engineers and Shipbuilders.—A very 
excellent entertainment was given to the members of this 
Institution and their lady friends last Friday night—in 
all, nearly 900 being present. The president, Mr. Archi- 
bald Denny, was absent through illness; but Dr. John 
Inglis, a past-president, was present, and he was the only 
one present. The new session will begin shortly, but it 
is feared that no presidential address will be delivered, 
which is a matter for regret. 








Forsytu’s Oask-CouNnTING AND REGISTERING MACHINE. 
—In illustrating and describing this machine on pages 
525 and 530 of our last number we omitted to state that 
the view reproduced from a photograph represented the 
machine as erected at Messrs. Guinness’s Brewery, 
Dublin. The machine was only quite recently com- 
pleted, but we are informed that up to the end of last 
week nearly 13,000 casks of all sizes had been passed 
through it, and had all been recorded without a single 
mistake. The machine appears to be one capable of doing 
important work in a very economical way. 


Our Raits ABROAD.—The exports of rails from the 
United Kingdom in September exhibited a fair amount 
of activity, having amounted to 50,955 tons, as compared 
with 53,855 tons in September, 1902, and 45,277 tons in 
September, 1901. The Indian and colonial demand com- 
pared as follows in September with the corresponding 


;/ months of 1902 and 1901 respectively :— 





Sept., 1903. | Sept., 1902. 


tons 
4,519 
10,306 | 
2,831 | 
6,505 


3ept., 1901. 


tons 
1,604 
7,073 
6,194 
11,245 


Colonial Group. 





tons 
2,120 | 
6,069 
4,490 
18,591 | 


British South Africa 
British India ; 
Australasia .. 
Canada 


: 





Speaking generally, accordingly, half the rails which are 
expor' from the United Kingdon are taken by the 
principal colonies. Our aggregate shipments of rails in 
the .niné months endings Me tember this year were 
488,101 tons, as compared with 444,412 tons in the corre- 
sponding period of 1902, and 345,605 tons in the corre- 
sponding — of 1901. The increase observable this 
year has been especially yas. It is attributable 
to the. t expansion of the South African demarid for 
rails which ‘has followed the restoration of and also 
to the largely augmented ,eonsumption of British rails in 
the Dominion of Canada, in consequence of the greater 
vigour which has been ‘impressed upon the work of 
Canadian development, and in consequence also of the 
difficulty experienced in obtaining a prompt delivery of 
American rails. Our shipments of rails to the four prin- 
cipal colonial ups in the first nine months of this year 
compared as follows, with the corresponding shipments 
in _ corresponding periods of 1902 and 1901 respec- 
tively :— 








Colonial Group. 1903. 1902. 1901. 





tons 
30,631 
108,543 
55,591 
40,139 


tons 
30,809 
135,329 
44,212 
63,737 


tons 
106,118 
86,194 
43,318 
74,907 


British South Africa 
British India : 
Australasia .. mr 
Canada x} 
The Argentine demand for British rails to September 30 
this year has been rather languid, having amounted to 
28, tons, as compared with 49,395 tons, and 53,993 
tons in the corresponding periods of 1902 and 1901 re- 
spectively. The value of the rails exported from the 

nited Kingdom to September 30 this year was 2,613, 648/., 
as compared with 2,429,192/. in the corresponding period 
of 1902, and 2,075,053/. in the corresponding period of 
1901. 








Oct. 23, 1903.] 


ENGINEERING. 


565 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Lord Ripon and British Industry.—The Marquis of 
Ripon, heading a deputation from the Leeds and Sheffield 
Collegés seeking the support of the West Riding County 
Council to the pro) universities in those cities, com- 
mented on the effects of competition upon our indus- 
trial relations with foreign countries. He held we should 
not despair of British industry, but should try to make 
our captains of industry on the one hand, and our admir- 
able workmen on the other, as fully equipped in all ques- 
tions of instruction and technical education as those of 
any other people in the world, 


Sir James Kitson and the Iron Trade.—Sir James 
Kitson, addressing a meeting at Mossley last week, said 
he was entering on his fiftieth year of competition in the 
iron and steel trade. Were he starting on a second fifty 
years of such management, he should endeavour to get 
the people educated after the manner of Germany and 
France. In that way we could best compete with those 
countries. Complaint was made that we sent out 
machinery which those on the Continent copied. But in 
the same way we received machinery from abroad which 
helped us in our industries. A great exchange of mecha- 
nical ideas was the best thing possible for those who sent 
out machinery as well as for those who received it. 


Yorkshire Agricultural Society.—The finance committee 
of the above society have reported that the late Yorkshire 
Show at Sheffield has resulted in a profit of 15001. 


The South Yorkshire Coal Trade.—Business throughout 
the South Yorkshire district is well maintained, a fair 
all-round trade being done. House coal is: quieter, the 
majority of merchants having laid in sufficient stocks 
before the October rise in prices. Steam fuel is still in 
good request for export purposes, and full values are 
obtained for supplies at Hull and the other Humber ports. 
The local demand for manufacturing use is only mode- 
rate, and there is little sign of any immediate improve- 
ment. Coke is somewhat weaker, but prices are main- 
tained. A fair demand continues to exist for small fuel, 
though prices are easier than they were a month ago. 


Iron and Steel.—The iron market is still unsettled and 


srices are on the down —_— During the past month 
Vorksline irons have depreciated about 4s. per ton, 
though -during the same period Derbyshire manufac- 
turers, who use the bulk of their own production, have 
advanced their rate 1s. perton. This is wholly due to the 
scarcity of Derbyshire irons in the open market. Busi- 
ness in the large steel houses is quiet, and the engineer- 
ing trades show but little sign of improvement. 








Ten Years’ INDIAN IRgicaTion.—The revenue de- 
rived from irrigation in India rot | the ten years ending 
with 1901-2 inclusive was as annexed :— 


—— _— 
1892-3 ee ote ce wi 1,612,601 
1893-4 see a vit whe 1,530,940 
1894-5 j ig aS 1,559,210 
1895-6 1,533,302 
1896-7 2, 100, 426 
1897-8 2,379,909 
1898-9 2,308,716 
1899-1900 2,399,862 
1900-1 2,555,919 
1901-2 2,537,573 


It should be observed that this revenue was, to some ex- 
tent direct, and to someextent indirect. The directrevenue 
stood in 1892-3 at 1,007,153/., while in1901-2 it had ex- 
panded to 1,559,5787. The balance was made up of ad- 
ditional land revenue, which was considered to be due to 
irrigation, and_receipts from sundry minor works and 
navigations. The additional land revenue attributable 
to revenue was computed at 481,537/. in 1892-3, and 
813,3977. in 1901-2. The current expenditure of the 
Indian Government upon irrigation account moved on 
as follows during the ten years :— 


Wien — 
1892-3 1,960,280 
1893-4 , 908, 282 
1894-5 és oi a6 a 1,968,201 
1895-6 eink Keel Te. ees 
1896-7 is ae ots ax 2,167,162 
1897-8 ie a 2,096,010 
1898-9 ‘ 2,128,956 
1899-1900 . 2,263,475 
1900-1 2,320,327 
1901-2 2,364,701 


The expenditure may be divided under three main head- 
ings—first, working expenses (properly so-called) ; second, 
interest on debt; and third, charges attending minor 
works and navigations. The working expenses (properly 
so-called) stood at 529,300/. in 1892-3; in 1901-2 they had 
grown to 701,920/. Interest on debt—that is, debt incurred 
or irrigation works—amounted in 1892-3 to 758,924/. ; in 
1901-2 the corresponding total was 944,1237. Minor works 
and navigations involved charges amounting to 672,056/. 
in 1892-3, and 718,658/. in 1901-2. It will be observed 
that while Indian irrigation involved an appreciable 
charge upon the general revenue of India in 1892-3, it had 
become more than self-supporting in 1901-2, although to 
work out this result credit had been taken to a consider- 
able extent for the increase in the land revenue due to 
Irrigation works. Of course, also, the object of Indian 
Statesmen in assenting to irrigation undertakings was 
rather to promote the general prosperity of India and to 
lessen the risk of anon famines than to obtain any 
direct or immediate profit from the works carried out. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday there was only 
a thin attendance on Change here, and the market was 
very quiet, with — tending downwards, though 
it was admitted that the statistical position of trade, so 
far as Cleveland pig iron was concerned, wassound. Pro- 
ducers, to emphasise this fact, pointed to the low 
stocks and continued excellent shipments of pig, predicting 
that the latter would this month top 100,000 tons. 
oe Apa however, were very backward, regarding the out- 
look for the future as anything but encouraging, and they 
would only purchase iron in sufficient quantities to meet 
early requirements. No. 3 g.m.b. Cleveland pig sold at 
43s. 9d. f.o.b., and there were both merchants and makers 
ready to accept that figure, though some of the latter 
endeavoured to fix the price a little above that rate. As 
a matter of fact, however, a small 1 of No. 3 was 
a <0 = at ge ev No] ee ~ 

o. 4 foundry, 4 .3 grey fo 43s. 44d.; an 
mottled, 43s. East Coast hematite ms iron was very flat; 
Nos. 1, 2, and 3could be bought at 52s. 9d.; No. 1 at 58s.; 
and No. 4 forge at 51s.; but some firms were inclined to 
hold out for rather more than these prices. Spanish ore was 
dull. Rubio (50 per cent.) was offered at 14s. 9d. ex-ship 
Tees. To-day the market was very lifeless. No. 3 Cleve- 
land pig fell to 43s. 6d., and a little business was done in 
white at 43s. 6d. There has been no white iron available 
for sale for some little time past. Quotations for other 
descriptions were the same as yesterday. 


Manufactured Iron and Steel.—It is difficult to discover 
anything new of moment with regard to the manufactured 
iron and steel industries. Work is slack in some depart- 
ments, but in others a good deal is being turned out. 
There are branches, however, where the place of contracts 
that are being got through is not being taken by new 
orders. Rail-makers are kept busily occupied, and they 
report continued fairly numerous inquiries. mmon iron 
bars and iron ship plates are each 6/. 7s. 6d. ; best bars, 
61. 12s. 6d. ; iron ship angles, 6/. 5s. ; steel ship plates, 
5. 12s. 6d. ; steel shfp angles, 5/. 10s.; and heavy, steel 
rails, 5J. 10s.—all less the customary ag cent. discount, 
except rails, which are net cash at works. 


Cleveland Ironstone Miners’ Wages.—A meeting of 
Cleveland ironstone mineowners was held here to-day, 
when a deputation from the miners attended to discuss 
the demand of the owners for a reduction of 2.20 per 
cent. in wages. After a lengthy meeting a reduction of 
14 per cent. for the ensuing quarter was agreed to. The 
question of the men leaving at twelve o’clock on Saturday 
was left over for further consideration. 


Coal and Coke.—Fuel on the whole is weak. Gas coal 
is in increasing demand, but quotations do not at all im- 
prove. Bunker coal is abundant and somewhat cheaper 
than it has recently been. Medium blast-furnace coke 
is now offered at 14s. 6d. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown a steady tone. 
There have been inquiries for coal for the Extreme East, 
and sales are reported to the Russian Government. A 
representative of the Japanese Government has also 
visited Cardiff. The best large steam coal has made 
14s, 3d. to 15s. per ton, while secondary qualities have 
brought 13s. 6d. to 13s. 9d. per ton. The best small has 
been quoted at 7s. 6d. to 7s. 9d. per ton, secondary 
qualities making 6s. 3d. to 7s. oa ton. The best ordinary 
household coal has brought 14s. to 15s. per ton; while 
secondary qualities have ranged from 10s. 6d. to 11s. per 
ton. No. 3 Rhondda large has*been quoted at 14s. 9d. 
to 15s. per ton. Foundry coke has been making 18s. 6d. 
to 19s. per ton, while furnace ditto has been quoted at 
17s. 6d. to 18s, 3d. per ton. As regards iron ore, rubio 
has made 14s. per ton; Tafna, 15s. per ton; and Almeria, 
14s. per ton, freight charges included. 


New Line of Steamers.—Commencing with this week, 
a new line of cargo steamers is to run from Boulogne to 
the Bristol Channel, calling at Southampton, Cardiff, 
Swansea, and Bristol. It is intended to run a fortnightly 
service, commencing with the Forsete, 700 tons. 


Westbury.—Iron works, which have been closed for 
a ears, are to be re-started by a company recently 
ormed. 


Welsh Railway Traffic.—Welsh railway revenue has 


has been emg: well maintained this half-year. The 
receipts of the Barry to October 10 were 180,972J., as com- 
pared with 180,738/.; of the Rhymney, 84,004/., as com- 


pared with 78,309/.; and of the Taff Vale, 270,110/., as 
compared with 268,644/. 


The Swansea Valley.—The steel trade has shown little 
improvement ; of 22 furnaces in the district, only 16 are 
smelting. The tinplate trade has remained in much the 
same state ; two additional mills are, however, running. 


Llanelly.—An interview has taken place in London 
between or eng ante of the Llanelly Harbour Commis- 
sioners and the Mynydd Mawr Railway Company, with 
reference to the dock which still remains‘ closed. Nego- 
tiations have been proceeding between the parties for 
some weeks past, and it is believed that the matter is now 
coming toa head. In the meantime, some of the directors 
of the Bank of England have visited Llanelly, and made 
an inspection of the dock. It will be remembered that 
the Bank advanced the money for its construction—about 
200,0002. In a few weeks the Harbour Commissioners 
will call a meeting of ratepayers, to ask for their sanction 
to an increase in their borrowing powers. 





Sewage Disposal at Tiverton.—On Monday, Mr. J. 
Siddalls, borough surveyor of Tiverton, laid’ before the 
Town Council a sewage disposal scheme, sanctioned by 
the Local Government Board in 1899, and now intended 
to be carried out. It is proposed that at the outfall the 
sewage shall pass through a screening chamber, fitted with 
iron gratings for separating floating matter. The sew 
would then enter two large upward-fiow filters, and would 
pass through a perforated iron plate oupporee on girders 
and columns, carrying the graduated filtering material of 
fine gravel and sand. By this means the solids would 
be abstracted and would fall to the bottom of the filters, 
which would be built with sloping*bottoms, so that the 
sludge would settle down and be received into a sludge 
well, from which when required, it would be lifted by means 
of a chain pump, and on to the surface of two open- 
sludge-drying filters, the liquid from the sludge bein 
drained off and flowing k into the tanks. 
The partially purified effluent from . the filters would 
pass into the present carriers, and would be used as 
at present for irrigation. When thesewage could not be 
applied with advantage to the ane and in case of an ex- 
cessive quantity, it would be tu on toan area of about 
1} acres in extent of filter-beds, formed.by excavating the 
clay under the present surface, using for embank- 
ment, and dividing the area into four s, and burning 
the rest into hard clinker for the foundation filtering layer, 
— which gravel and sand would be laid to forny the 
filters. After passing through the filters, the effluent 
would be quite fit to discharge into the river. The cost 
of the works was originally estimated at 2700/., which 
included tanks, well, and drying-filter, 800/.; engine- 
house, pumps, and oil-engine, 200/.; open filter-beds, 
1200/.; stoneware carriers, 300/.; incidentals,*200l. The 
estimate was afterwards increased to 3250/., as the 
Local Government Board required that the area of 
the filter - beds should be enlarged. The surveyor 
suggested that the specifications should be so drawn 
as to allow part of the work to be omitted for atime, to 
ascertain if a smaller outlay would meet the case. He did 
not think the Local Government rd would object. 
The council decided that the full scheme (with the excep- 
tion of the oil-engine and house) should be at once pro- 
ceeded with. 








Exectricity At Buenos Ayres.—The mayor of Buenos 
Ayres has forwarded to the Buenos city council pro- 
posals for the establishment of a municipal electric light 
and power station. If the proposals are approved, the 
authority of the Argentine Congress will be solicited for 
carrying out the works, and floating a loan of 3,000, 000/. 

ALCOHOL AND ITs Uses.—We have been asked to state 
that an International Exhibition of the Applications of 
Spirit and the Fermentation Industry will. be held ° at 

ienna in the spring of 1904, under the auspices of the 
Minister of Commerce. The covered space devoted to it 
will be 25,000 square metres (about 30,000 square yards), 
and the —— space available is 80,000 square metres 
(about 95,500 square yards). Apart from the main object 
—the exhibition of the various Fk pee ad of spirit and 
the products of fermentation—alcoholic spirits, varnishes, 
and the chemicals produced from spirits will be on view, 
while cooking, heating, and lightin by the use of. spirit 
will be illustrated. A section will evoted to the raw 
products of the fermentation industry, and the various 
machines and apparatus for breweries, malthouses, ‘ dis- 
tilleries, and the uction of vinegar, starch, &c. . The 
8 (granted .by the Government) is rent free, and 
there is no entrance fee. On the Austrian and German 
lines there will be no charge for the return carriage of 
exhibits. In addition to the foregoing arrangements 
there is to be an international show of motor cars, with- 
out distinction as to the method of driving. The final 
date for entries in all groups, except the motor cars, is 
October 31. 

A DANGER OF THE FuTURE.—Anxiety is felt as to the 
fate of the Rotomahana Lake country, New Zealand. 
Prior to a great eruption which occurred in 1886, there 
existed the old Lake Rotomahana, about 1? mile long by 
nearly ? mile wide, giving evidence at various spots of 
great hydro-thermal —— A few extra sharp earth- 
— shocks in the early hours of June 10, 1886, were 
the prelude to, and sary See the cause of, the colla 
of some portions of the lake bottom ; the result of a sudden 
deluge of water on the sources of the no: hydro- 
thermal activity was the instantaneous generation of 
immense volumes of steam. Old Lake Rotomahana 
emptied its waters by the swift-running Kaiwaka stream, 
about three-quarters of a mile long, into Lake Tarawera, 
but the eruption blew out such an enormous mass 
of earth and rock, from the rift itself, and the surround- 
ing country, that a depression far larger in area than old 
Lake Rotomahana was formed, and the channel of the 
old outlet was obliterated, or nearly so. The result has 
been the gradual accumulation of an immense volume of 
water, which has been christened New Lake Rotoma- 
nana, whose total length is 6 miles, and greatest breadth 
3 miles, its volume being, roughly, ten times that of the 
old lake. Ever since the eruption of 1886 this basin has 
been gradually filling with water ; at first, when the area 
was small, very noticeably, but as the level has risen and 
the area spread and broadened, the increasing depth, 
volume, and pressure on the lake bottom have not se 
so perceptible ; but still there is no outlet, nor will there 
be, unless artificially made, until the water risen a 
great many feet yet, and the volume and consequent 
pressure have enormously in Should another jar 
come, as it came in 1886—with ten times the volume of 
water to be suddenly converted into steam—the disaster 
which must follow will be of much greater magnitude 
than the former. , 
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HYDRO-ELECTRIC INSTALLATION AT. ROSSIE PRIORY, PERTHSHIRE. 
MR. R. C. MORTON, ERROL WORKS, ERROL, PERTHSHIRE. 
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AGENTS FOR “ENGINEERING.” 


Avsrais, Vienna : Lehmann and Wentzel, Kirntnerstrasse. 

Cars Town : Gordon and Gotch. 

EpinsureGH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; E. M. Terquem, 31bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

Germany, Berlin: Messrs. A. Asher and Co., 13, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
Advertisements). 
as: F. A. Brockhaus. 
Mulhouse: H. Stuckelberger. 
Guaseow : William Love. 
Inv1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Oo., Limited. 

Iraty: U. Hoepli, Milan, and any post office, 

LivsrPoo. : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Dea: te. 

Norway, Christiania : Cammermeyer’s handel, Carl Johans 
Gade, 41 and 43. 

New Sour Wauss, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SoutH), Brisbane : Gordon and Gotch. 

(NortH), Townsville: T. Willmett and Oo. 

RorrerpaM : H. A. Kramer and Son. 

SoutH Austra, Adelaide : W. O. Rigby. 

Unrrep States, New York : W. H. Wiley, 43, East 19th-street. 

Chicago : H. V. Holmes, 957-958, Monadnock Block. 

Vicror1a, Melbourne : Melville, Mullen, and Slade, 261/264, Collins- 

street. Gordon and Gotch, Limited, Queen-street. 


We beg toannounce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. OC. R. 
Johnson, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wiley, 48, East 19th-street, New York, 
and Mr. H. V. Holmes, 957-958, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin (foreign) paper edition, 11. 16s. Od. ; for thick (ordinary) 

per edition, 2/. 0s. 6d.; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 

NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Holmes, 957-958, Monadnock 
a from whom ail particulars and prices can be 
obtain: 


ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
moon ineach week. rea 

SUBSCRIPTIONS, HOME AND FOREIGN. 

ENGINEERING can be supplied, direct from the Publisher, 

post free for twelve months at the following rates, payable in 


advance :— 
For the United Kingdom ........... £1 9 2 
»» all places abroad :— 
Thin paper copies .. £1 16 O 


ic » £2 0 6 

All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union of London and Smiths Bank, 
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PORTENTS OF COLONIAL EXPANSION. 


PropaBLy nine-tenths of the people of this 
country regard our colonial possessions solely as 
markets for our manufactures, and although this 
view is not without some accuracy, it would be well 
if manufacturers could take a broad and compre- 
hensive view of the conditions influencing trade 
development in these colonies, as they would then 
understand that limitations must be placed on reli- 
ance on such a crude conception of the relation- 
ship between the Mother Country and her children. 
While offering this suggestion we must not be re- 
garded as doubting the patriotism of our colonies, 
or as taking a side in regard to the political proposals 
now agitating public opinion generally, and directed 
towards the reinforcing of our more or less senti- 
mental relationship. We seek rather to urge a 
general study of the subject, and especially the 
view that, however effective a political panacea may 
be for maintaining trade and other relationships, 


be|the future prosperity of our manufactures must 


depend here, as in all countries, on the sound 
principle that efficient and economic means of 
production must be ever the dominant factor 
in maintaining for Great Britain’s trade the pre- 
dominant patronage of the colonies. 

That our colonial trade depends on such economic 
laws, rather than on patriotic or political privileges, 
is made more obvious, year after year, a calm 
contemplation of the portents of colonial expansion. 
Who are the colonists whom we expect to continue 
buyers? How has their training affected their 
markets and their possible requirements? These 
are quite as important considerations as the fact 
that Canada is a great virgin farm, ready to yield 
a rich harvest to the honest tiller of the soil, or 
that the great uplands jn, Australia will provide 
fortunes in wool te the man with experience and 
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and barter a man prefers to produce that which 
he is best fitted to make, because his best chance 
of success of a large surplus for exchange lies 
in that direction. Heredity, too, has much to do 
with the question. 

Thus the personal training, combined with the 
evolutionary influences of successive generations, 


_| which have helped to bring England to its present 


state of a great world-power, cannot fail to make 
themselves felt in the new Englands of other 
hemispheres. It is largely this British training 


®! and influence which has made the United States 
7\of America a vigorous, progressive, and self- 


ruling people. Our present-day colonists, like the 
early Americans, are most of them Britons of the 


583 | self-reliant, industrious type transplanted to a new 


soil, whose richness will produce from the same 
germ an organism differing only in its greater 
strength and fructifying power. It is true, for 


instance, that 87 per cent. of the present popula- 
tion of Canada have been born in the Dominion. 
But a large proportion of native-born Canadians 
are denguuad from the British stock, 7 per cent. 
of the population are British born, while the pro- 
portion of Britons to the total immigrants each 
year is about 30 per cent. But whatever their 
parentage and lineage, the people are to-day bound 
by common interests, hopes, and duties,. into a 
nation with a conception of the, potentialities of 
the future, as clear and confident as the United 
States possessed at the beginning of the last 


a | century. 


The training of our colonists—which, as we have 
said, affects their markets and. their. possible re- 
quirements—has been on English lines. We are not 
essentially an agricultural people ; our great wealth 
has not been created by the tilling of the soil. Our 
sons know that for every pound that may be won 
by this means, a profit of ten pounds may be 
secured with no greater effort, and with less respon- 
sibility, in some branch of industry .or com- 
merce. The colonial therefore applies himself to 
such occupation as best suits him ; in other words, 
as best enables him to quickly gain wealth. Agri- 
cultural development must continue as sponta- 
neously and inevitably as the growth of: the wheat 
from its seed. Thus, while the population in 
Canada has increased only 11.per cent. in the past 
decade, the exports of -animals and agricultural 
produce have quite doubled, being now worth 
16,000,000. per annum. In Australia, again, while 
the increase in the number of colonists has not 
been at such a great ratio; the extent of land cul- 
tivated is greater by 60 per cent., and the wheat 
produced, taking the lean years with the fat, is 40 
per cent. more. There has also been a develop- 
ment in wool-growing, perhaps less” satisfactory. 
This advance in agriculture is, however, partly 
due to free farms and other alluring advantages 
offered to the immigrants ; but there can be no 
question that the spring tide of immigration will 
only be attracted by the full promise of present- 
day hopes for new factories. 

The increase in colonial population has been very 
small, because the 1 per cent. per annum of the 
Dominion and Commonwealth is less than, the rate of 
increase in Great Britain ; yet the tendency is for the 
colonists to congregate more in towns than-hereto- 
fore. Taking the Dominion again as a typical case, 
we find that the increase of the inhabitants in 
towns during the past decade was nearly five times 
the growth of the rural population. is, too, is 
based on the assumption that a town is: rural, 
even if its population is just under 4000, which, 
it must be confessed, constitutes a pretty large 
village. Thus,, while 77.33 per cent. of people 
were resident ten years ago in; such rural districts, 
there are now only 73.88 per cent. This feature 
of town life is still more pronouncéd: in the 
United States, where the proportion of people in 
the rural districts is 62.7 per cent. This congrega- 
tion in the towns is also a growing characteristic 
in Australia. Ina measure this is not surprising, 
because, apart from the fact that man is a 
gregarious animal, and that life in great wheat- 
growing plains and in the prairies is very try- 
ing in its isolation for the great majority . of 
sociable man—and especially woman—kind, there 
is the fact that manufacturing offers a readier and 
quicker method of accumulating wealth, or, at least, 
of gaining such an income as ensures a comfortable 
living. 

Town life must depend upon industries or 
upon interchange of commerce, and the individual 
hopes of the people for employment at the trade 
at which they are likely to be most efficient ulti- 
mately finds expression in the collective national 
aspiration for the establishment of such industries, 
irrespective of their possibilities of immediate 
success. Canada, especially, has ever before it the 
example of the United States, where, with the assist- 
ance of tariffs, industries were created and have 
been brought to such a state of efficiency as, in many 
cases, to enable them not only to secure all home 
orders, even were the tariff modified or abolished, 
but to develop an export trade. Canada, as well as 
Australia, wish to become not only self-supporting 
colonies, but exporting countries, and while their 
patriotism will always be of a tangible quality, 
personal success and the development of their 
country from the industrial, as well as from an agri- 
cultural, point of view must ever be a prime motive. 
The concessions to labour in New Zealand and 
other colonies are only further indications of the 
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importance attached to the creation of a manufac- 
turing business. 

It would be easy to adduce further proofs of this 
desire to develop manufactures, but we have 
evidences of active prosecution of the aim in view. 
The imports to the colonies of machinery, other 
than agricultural implements, proclaim the growth 
of producing facilities ; and here we find that in 
the case of the Victoria colony of Australia that 
they have now reached a value exceeding that of 
the early gold-mining era. The total is now twice 
what it was ten years ago, and in 1901 was equal 
to 8s. per head of population. In South Australia, 
again, the amount is also considerably more than 
for the past ten years, and equals about 7s. per 
capitum.: In Western Australia, notwithstanding 
that the demands of the lately developed gold-mines 
have been almost fully supplied, the value is still 
very high—ten times what it was ten years ago, 
equalling 2). 5s. per unit of population. In 
Queensland there is, again, an increase of 100 per 
cent., the total being 235,188I.,; or nearly. 8s. per 
head of population. The imports to New Zealand 
have increased threefold, and equal 8s. per head of 
population, while in Canada there is a steady ad- 
vance, the total now being three times what it was 
ten years ago, and here also it is 5s. per head 
of the population. These proportions of machi- 
nery imports to population are for one year, and 
in view of the steady -increase, it is perfectly 
obvious that the machinery, which is mostly for 
industrial purposes, indicates a development in 
producing facilities which ought not to be lost 
sight of in estimating ‘the determination of the 
Colonies to profit by manufactures. Similar points 
might be illustrated in connection with the in- 
creased use of coal as a manufacturing. medium. 
In Canada, for instance, the average per head of 
population has doubled in fifteen years, in addition 
to the very extensive use of water power for the 

eneration of electricity for driving motors, &c. 
n New South Wales there has been an increase 
of 25 per cent. 

There is further direct demonstration of this 
ambition to develop industries in the payment 
of bounties and in the creation of tariffs to assist 
industries. The Canadians, for instance, are 
willing to pay more for woollen clothing of an 
inferior fibre in order to develop not only the 
wool - growing but the textile industries. New 
South Wales is at the present moment consider- 
ing the question of building fifty locomotives 
for their railways; and their Prime Minister 
looks with equanimity on the fact that this may 
cost 500,000/., instead of 250,0001., by being 
manufactured from native materials in a colonial 
factory at the rate of ten per annum, because 
he hopes that this may be the beginning of a 
locomotive factory. New South Wales also offers 
a large subsidy for the smelting of native ores and 
the production of steel for railways, &. New 
Zealand has manufactured locomotives at greater 
cost than they might have been imported, involving 
also an increased working cost; but they are 
satisfied with the result, because they believe that 
it helps towards the foundation of industries. 
Canada spent last’ year in bounties on pig iron 
alone 139,000l., the production of pig iron having 
quadrupled in three years to about 319,567 tons. 
On bounties for steel production 81,0001. has 
been spent, the total production having increased 
eight-fold—to 182,037 tons—in the three years, and 
Canada is now in the position of having an export 
trade in iron and steel manufactures. These 
exports reached in the past year half-a-million 
tons, the increase, as compared with six years ago, 
being five-fold, while the total of all manufactures 
exported is now four million sterling. Other similar 
indications might be given, but these will suffice to 
show the determination to raise up manufacturing 
industries in the Colonies, and in forecasting the 
future it will be necessary to keep clearly in mind 
these facts and portents ; fer, as we have said at 
the outset, a nation’s profit —e upon manufac- 
tures more than upon agriculture ; and with the 
Colonies and the Mother Country, as with the in- 
dividual, the pocket is apt to be a predominant 
partner in all political and patriotic institutions. 








GERMAN ELECTRICAL INDUSTRIES. 

Tue makers of heavy electrical machinery in this 
country have had an unprofitable and disappointing 
career. They went into the business with the hope 


that they would reap an abundant harvest, but it 





has been mostly dead sea fruit. Few of the firms 
have paid dividends commensurate with the risks 
they have run, and with the anxiety and study they 
have undergone, while many of them have had to 
submit to reconstruction and the reduction of 
capital, and some have disappeared entirely. With 
the exception of a period of about two years, when 
they had undertaken more than they could accom- 
plish, and were threatened by their customers with 
numberless actions for damages and for the re- 
covery of penalties, they have struggled against 
slackness of business and insufficient prices. 
When the electrical boom was at its height in this 
country, orders of great magnitude went to Germany 
because they could not be executed here. For a 
long time British manufacturers turned envious 
eyes towards Germany, and longed for the financial 
support and abundant prosperity enjoyed by elec- 
trical engineers there. That prosperity, however, 
was built on a fictitious basis, and some time ago 
it disappeared, leaving the immense German works 
half occupied, and ready to undertake work at cost 
price and even less, after a period of brilliant 
activity. 

The exact causes of the rise and collapse of 
the German electrical industries have not been 
well understood in England. It has been asserted 
that electricity only shared in the general depres- 
sion from which the German trades and industries 
were, and are, still suffering. On the other hand, 
there are those who hold that the universal 
depression centred round a crisis in the electrical 
industries. This is the view which Dr. Josef 
Loewe,-of Breslau, takes in a remarkable. mono- 
graph on the German electrotechnical industries, 
which he brought before the Hamburg meeting 
of the Sociological: Association last month. The 
monograph is so full of very carefully compiled 
statistics and of information, especially on financial 
matters, rarely offered tothe public in so compre- 
hensive a manner, that it deserves close attention, 
no matter whether we quite agree with the author 


or not, and we therefore seize the opportunity to | gra 


put before our readers a full account of this most 
remarkable creation of a new department of engi- 
neering. 

The wonderful growth of the German electrical 
industry, and its peculiar character, are strikingly 
illustrated by the dimensions which the establish- 
ment of one of the great powers, Messrs. Siemens 
and Halske, had assumed by the beginning of this 
year. There were nine different departments : three 
manufactories in Charlottenburg, the dynamo works, 
the incandescence-lamp works and the block-signal 
works for railway service ; the factory for telegraphic 
and telephonic apparatus in Berlin; the cable 
works near Spandau; the departments for light 
and power and for electric railways in Berlin ; and 
the financial and the secretarial departments, in 
Berlin. Allied with these were the Vienna 
factories for dynamos, cables, and telegraphic 
and telephonic and railway apparatus. Two o 
these departments manufactured only, without 
trading ; two had special sale departments ; the 
block and signalling works traded more or less on 
their own account; the Vienna works undertook 
all orders for Austria-Hungary and the. Balkan 
Peninsula; while the secretarial department looked 
after the general administration, kept in touch with 
the aftiliated firms in London and St. Petersburg, 
supervised the technical bureaus—established in 
almost all large German towns, and communicated 
with the allied agencies and companies abroad. 

While some of the other big German firms have 
developed into similarly complex organisations, 
most of the establishments founded in the past 
decade devoted themselves to specialities. By 
1895 there were in Germany 32 electrical com- 

nies, with a total capital of 156 million marks ; 
»y 1900 there were 131 companies, with a total 
capital of 891 million marks. But with the 
increase of manufacturing facilities there was no 
growth of prices; naturally, competition led to a 
reduction of profits. The reports of 1896 speak of 
improved prices ; after that there were complaints 
about low prices. The turnover increased up to 
1900; the production of motors culminated in 1899. 
The Allgemeine Elektricitiits-Gesellschaft, indeed, 
built 21,850 motors in 1900, against 16,418 in 
1899; but the average horse- power was not 
so high, and on the whole we may regard 1899 
as the culminating year. ther industries profited, 
no doubt, from the activity in the electrical domain. 





The copper consumption of Germany rose steadily 
from 63,000 tons in 1894 to 110,000 tons in 1900 ; | 


while the copper production in the country increased 
by one-fifth, etic: 68 were doubled. The lead 
production incr slightly ; the imports aug- 
mented five-fold. The Berlin-Anhaltische-Mas- 
chinenbau A.-G. found that gas works extended 
most rapidly where electricity works were rising. 
The primary steam-power of Germany, apart from 
engines connected with the army and navy depart- 
ments, and from railway engines, grew from 
157,432 horse-power in 1896 to 573,405 in 1900, 
while the me of engines only doubled. 

As regards employés, the A.E.G. had 6711 in 
1896 and 17,361 in 1900, and the Schuckert works 
3150 and 7413 men in the same years respectively. 
It may be imagined that it was not always easy to 
find skilled hands when production was increasing 
by leaps. Many an inexperienced fitter had to he 
engaged in the early ‘nineties, and his work did not 
prove better than might be expected. :Strangely 
enough, the weak current branch, as the Germans 
call apparatus for telegraphic and other purposes 
in which batteries are the source of energy, 
attracted quite a contingent of tailors, chimney- 
sweeps, &c. Overtime and double shifts were the 
rule almost everywhere up to 1898, and even later. 
Wages rose by about 40 per cent. in some branches 
between 1896 and 1900. The Berlin Chamber of 
Commerce ascribed this fairly general rise in wages 
directly to the electrical industries. 

By 1900 the value of electrical machines annually 
imported into Germany represented 6.5 million 
marks, or 6.5 per cent. of the total imports ‘in 
machinery ; while the exports had a value of 23.2 
million marks, equivalent to 10.2 per cent. of the 
total exports in machinery. Half of the imports 
came from Austria-Hungary, and a large portion of 
them went back there ; lesser quantities came from 
Switzerland, Belgium, and the United States. One- 
quarter of the exported machinery went to Russia, 
the rest to Austria-Hungary, France, Great Britain, 
and Spain. The totals for 1900 are :—Exports from 
Germany, 12,918 tons (reckoning the 1000 kilo- 
mmes as a ton), and imports into Germany, 
4713 tons ; England figures with 958 tons (exports 
into England) and 239 tons (imports from England). 
While these figures had become more favourable 
for Germany since 1896, the feeling abroad had 
certainly grown less friendly. Russia had been an 
excellent customer, as her own industry was not 
ripe yet ; but the Russian Press did not encourage 
the belief in the superiority of German goods, and 
the profits of the foreign trade were often very 
doubtful. To overcome these national difficulties, 
many of the notable electrical firms—the A.E.G. 
Helios, Lahmeyer, Schuckert, Siemens, Union, 
the Accuinulator Works Pollak, Berlin - Hagen 
A.-G., and others, opened branch establishments in 
Vienna, Budapest, St. Petersburg, &. These 
branches were a means of evading the high customs 
tariffs. The United States were from the begin- 
ning practically inaccessible, and Austria-Hungary 


f | stiffened her tariff defences. 


Under these circumstances, great efforts were 
made to stimulate the home market. The con- 
sulting engineer, then little known in Germany, 
came upon the stage in a modest character, not 
hampered as yet by the strict etiquette which 
experience of long standing has rendered obligatory 
in this country. Small-installation firms were 
offered most liberal terms. Under-bidding was 
practised by small firms long before the critical 
period had been reached, and big concerns were 
not above it. The best time for the foundation 
of municipal electricity stations had passed by in 
1895, and while raw materials continued to go up 
in price, big contracts were settled by telegraph, 
prices varying from day to day. Coal, bought for 
9 marks in 1895, cost 14 marks in 1901 ; pig iron 
rose from 60 to 100 marks ; lead from 101. to 171. 
(London quotations); and rubber, though not 
driven so high as the manufacturers threatened, 
had to be bought at ever-increasing rates. Every- 
body remembers the successful manipulations of 
the copper corner. The weak-current branches, 
which had in the Government telegraph depart- 
ments safe customers, could hold out ; the strong- 
current firms could not. 

In 1900 all the electrical companies’ shares began 
to drop, and the dividends likewise, and it would 
have been better if the dividends had not been 
maintained at the comparatively high figures. The 
shares of the manufacturing firms and of the 
commercial development companies, with which 
they were more or less identified then, had 
attained high quotations. Siemens and Halske 
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went down from 180.50 in 1900 to 121.25 at 
the end of 1902 ; and their dividends from 10 to 
4 per cent. The corresponding figures for the 
A.E.G. were 267.80, 177.50, dividends 15 and 8 
per cent. ; Union, 165.50, 119, dividends 16 and 6 per 
cent.; Schuckert, 165.75, 84.60, dividends 15 and 0 
per cent.; Lahmeyer, 147 and 67, dividends 11 and 
0 per cent.; Helios, 191 and 10, dividends 11 and 0 
percent. We have not given the lowest prices quoted 
during these last years. Kummer and Co., in Dres- 
den, the Watt Accumulator Works, and a number of 
smaller companies collapsed ; the former firm has, 
we should add, been reconstructed. Capitals were 
reduced, but prices went down badly, and the 
complaints of one firm that rivals forced them to 
follow the bad example, had on the whole little 
justification. The practice was general. 

Dr. Loewe does not believe that the general indus- 
trial crisis brought ruin to the electrical under- 
takings. He holds the opposite view; and though 
we believe that this is a question which it would 
be rash to decide without going quite as fully into 
the finances of other industries as he does into the 
electrical concerns, it is certainly true that eminent 
electrical manufacturers have admitted their serious 
mistakes. It is conceded now, we think, that the 
recklessness of a renowned Dresden electrical 
firm became fatal to a Dresden bank, which was 
at first charged with having ruined the works. 
Electricians and their financial friends seem to 
have indulged in dangerous optimism. That was 
the primary fault; and when the danger was 
properly recognised, risky and ill-advised measures 
were adopted, which now appear not less reprehen- 
sible than the heedless optimism. 

The development of the electric tramways illus- 
trates this to a certain extent, though Dr. Loewe 
is, perhaps, too severe in his criticism of these 
transactions. 

By September, 1900, Germany had electric tram- 
ways in 99 towns or districts ; the latest available 
statistics of the Elektrotechnische Verein for Oc- 
tober, 1902, enumerate 125 towns or districts, with 
a total of 3800 kilometres (nearly 2400 miles) of 
electritied streets. There remain only nine towns 
with more than 40,000 inhabitants, which have no 
electric street service, and in smaller towns, Dr. 
Loewe considers, electric tramways are not, as a 
rule, likely to be remunerative. He grants, of 
course, that circumstances may alter the case. But 
we must acknowledge that electric tramways have 
often proved legitimate and successful means of 
developing a district. This, however, takes us 
from our subject ; and when we hear of reckless 
promises and contracts entered into in order to 
secure an undertaking whose success was question- 
able from the beginning, and which finally had to 
be given up, we regret this as much as Dr. Loewe. 

The crux of the question is to be found in the 
financial organisation of the electric companies. 
It has had its characteristic development. The 
firm of Siemens and Halske first enjoyed almost a 
monopoly. By the time that the municipalities 
had been convinced of the necessity for erecting 
central power-stations, on which they did not at 
once wish to risk their capitals, the Allgemeine 
Elektricitits-Gesellschaft was ready to assist with 
daughter or related companies willing to advance 
the money for building the stations on reasonable 
terms, and keeping for themselves favourable supply 
conditions. When that boom was over, the system 
Loewe—as Dr. Loewe styles it—came on as the 
third: phase. Horse-tramway shares were bought 
by the electric manufacturers, until they could 
dictate electrification ; the new shares could after- 
wards be sold, and a double profit be realised by the 
work and by the sale, in spite of the large increase 
in the capital. For instance, the capital of the 
Berlin street tramways, which the Union acquired 
and built in this way, was raised from two to eight 
million marks. 

Meanwhile another system had taken root—the 
associations, groups of companies or banks for 
electrical undertakings. They were merely finan- 
cial concerns, which left the working of new plants 
to other nominally independent companies. The 
contracting electrical manufacturer had to guarantee 
a certain revenue of usually 5 per cent., or to take 
the new plant on lease. The terms varied con- 
siderably. The first association of this type did 
business with several manufacturing firms. Later 
on most of the large manufacturers were .in inti- 
mate relation with several associations, which 
practically dealt only with the respective manufac- 
turer. oney flowed in readily, and dividends 








could be distributed for some years.. But this way 
of conducting business only encouraged risky enter- 
prise and over-extension, and the foreign plants, 
in which very heavy sums were invested, were 
often started on the basis of hasty and erroneous 
conjectures. This applies strongly to the electro- 
chemical and the carbide works which Dr.. Loewe 
has included within the scope of his inquiries. 
While some firms cautiously refrained from distri- 
buting dividends which the balance would have 
justified, in view of the threatening outlook, others 
paid dividends as if the situation were secure. 

The unsatisfactory state of the foreign under- 
takings further induced the manufacturers to dis- 
pense with the services of the electrical engineer- 
ing firm, or outfitter, to whom small installation 
business had been left. Other firms attempted to 
introduce a kind of tied-house system. But the 
competition was far too strong, and the practice of 
submitting elaborate cost -estimates, prepared at 
considerable expense in almost every case, became 
a real hardship. Commissions were paid for intro- 
ductions of doubtful value. Some firms took up, 
directly or indirectly, other branches of manu- 
facture—gas-engines, waste-heat engines, steam- 
turbines, tool - machines, automobiles—with dif- 
ferent degrees of success. The advisability of this 
policy cannot be judged on general grounds ; every- 
thing depends upon circumstances. 

The employés suffered severely under the crisis. 
Hundreds were discharged, especially in the large 
towns, where new hands could easily be found 
again, should the necessity arise. Wages went 
down also, though reliable statistics on this point 
are not available. The crisis concerned at first 
more theordinary employés than the members of 
the staffs, although the staffs of trained electricians 
are very numerous on the Continent. Their turn 
came later, when, with the fusion of the large 
companies, some bureaus could be eliminated. This 
is another point upon which Dr. Loewe hardly 
touches, yet an important point. We do not in the 
least advocate a reduction in the number of well- 
trained and schooled electricians. It would be a 
grave mistake todo so. But the subdivision in the 
departments went too far. Too much time was 
wasted before all the different authorities could give 
their decisions. The very number of boys waiting 
for messages in the large offices suggested red tape. 

We pass to the particular remedial. measures 
sal In 1898 already the leading firms under 
the guidance of Messrs. Siemens and Halske 
united in the endeavour to raise their prices in 
accordance with the prices of the raw materials. 
The price convention failed. Some firms kept 
aloof, and it was always easy and tempting 
in the hard times to evade the agreement, 
because it was more frequently a question of 
supplying machinery which the manufacturer did 
not wholly make, and on which he could there- 
fore grant the abatement insisted upon, than of 
supplying a single motor, which would be sub- 
ject to a minimum price. That failure paved the 
way for trusts. The initiative came from the 
director of the A.E.G., Mr. Rathenau. Negotia- 
tions with the Schuckert Company having been 
fruitless, a trust was, in December, 1902, effected 
between the A.E.G. and the Union Elektricitits- 
Gesellschaft, of Berlin. The two administrations 
remain separate, and separate accounts will be kept. 
But members of the board of the one firm have 
joined the other, and the profits will be divided in 
proportion to the respective capital and the share 
values. The agreement did not comprise affiliated 
concerns in which either of the firms had a parti- 
cular interest. But the firm of Koerting, in Han- 
over, has also amalgamated with the A.E.G., and a 
final fusion is not excluded. 

Soon afterwards—in February, 1903—the newfirm 
Siemens-Schuckert- Werke, Limited, was proclaimed. 
The two companies enter with almost equal capitals 
of 45 million marks each. But Berlin is the seat of 
the new company, and a large number of the officials 
of the Schuckert Company have been transferred to 
Berlin. The agreement does not concern, e.g., the 
railway signal works and lamp works of Siemens 
and Halske, nor the searchlight works and the 
branches in Berlin (late Naglo), Leipzig, &c., of the 
Schuckert Company. The new Gesellschaft fiir 
Drahtlose Telegraphie again represents another 
amalgamation of parts of the A.E.G. and Siemens 
works. 

While, therefore, some of the chief firms have 
united, and will be able to simplify their works and 
administration, and no longer do one another harm 





by undue competition, the situation remains sufli- 
ciently complex to justify rumours of further ‘amal- 


gamations, ‘Other companies have been ‘recon-' 


structed, and on the whole a healthier and more 
confident tone seems to prevail. - Whether the 
fusion of the great will signify the elimination of 


the small, remains to be seen. For some time it: 


looked as if only a few of the strong were likely to 
survive. . That.would be regrettable ; for powerful 
trusts are undesirable in the public interest. The 
chief point is, however, that the reckless and 
doubtful financial methods have been abandoned. 
The group banking system has been proved to 
encourage risky enterprise, and has led to directly 
questionable practice. The crisis has been sutti- 
ciently severe, and the warning will, it is hoped, 
be heeded. 

We are anything but inclined to excuse lax 
business methods, yet it appears to us mitigating 
circumstances might be pleaded in this instance. 
The crisis has befallen the country where, it must 
be acknowledged, scientific electrical research has 
been pursued with the greatest vigour, skill, and 
success. No science has ever seen so rapid a prac- 
tical development and so triumphant a verification 
of theoretical deductions. Those successes could 
not be realised without heavy sacrifices, and the 
splendid outfits of the testing departments and 
laboratories of some of the hard-struck works 
testify to the generous spirit and broad views of 
their leaders. There is another point upon which 
it is unnecessary to dwell at the present moment. 
After several years of deliberations and discussions, 
Germany has raised her protective duties. There 
is no doubt that this period of uncertainty had an 
unfavourable effect upon the general trade and 
commerce of the country. 

The outlook is not yet secure ; but prices are a 
little firmer, and business is slowly reviving. There 
are some fields left for the electrical engineers. 
Agriculture may not promise much, but hitherto 
electricians have made very little attempt to pro- 
vide for its possible requirements. Canal towage 
offers better prospects, especially in a country in 
which inland navigation plays such an important 
oem in commerce, and is so carefully fostered by 

overnment. Then there are high-speed railways, 
about which we are not very sanguine, in spite of 
the 125 miles per hour attained on the Berlin- 
Zosseu line. Nevertheless, there is no doubt about 
the general desire to replace the steam engines 
by electric locomotives. In this respect the 
Berlin Union seems to have scored. Monophase 
cars are now running near Berlin. Two American 
monophase systems and one Swiss system have for 
some time been before the public. Most electricians 
have a strong belief in monophase traction, and real 
success in this field would drive away many a cloud. 
All industries have their fluctuations, and the one 
before us cannot expect to escape them. The fact, 
however, remains that electricity has become an 
agent of the first importance in manufacture, in 
traction, and in social life, and that it has a long 
and a rapidly-broadening career kefore it. None 
ever found such a ready welcome and so expectant 
a market, and consequently none ever leapt into 
being with such speed. For the moment the 
market is fairly stocked, but new demands are 
already looming in the future, and there is every 
prospect that they will bring with them enough of 
the lost prosperity to give a fair return on capital, 
although they may not encourage it to undertake 
the hazardous enterprisés that a brought many 
German concerns almost to their knees. 








THE BREWERS’ EXHIBITION. 

Tue twenty-fifth annual exhibition of brewing 
machinery and accessories was opened at the Agri- 
cultural Hall on the 17th inst. e show this year 
is of less specialised interest than usually, and con- 
sequently presents greater attractions to those un- 
connected with the ‘‘ trade.” Generally the most 
conspicuous features in the Hall have been’ the 
large vats and other coppersmiths’ work displayed 
by different brewers’ engineers, but this year this 
particular class of exhibit has been much less in 
evidence. - In exchange, there is an unusual num- 
ber of heavy motor-cars, vehicles of this description 
being exhibited by five different firms; and it is 
evident that there is some possibility of the splendid 
dray-horses with which brewers’ wagons have 
hitherto been drawn being largely displaced by 
their mechanical rival. In the entrance arcade, 
Messrs. W. Tasker and Sons, Limited, of the 
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Waterloo Iron Works, Andover, show one of 
their ‘‘Little Giant” steam-motors. This is a 
small road locomotive built to come within the 
weight limits prescribed by the Motor-Car Act. 
The specimen shown has a single cylinder, 
5} in. in diameter and 9 in. stroke. The boiler, 
of the usual - traction-engine type, is designed 
for a working pressure of 150 lb. per square inch ; 
69 gallons of water can be carried in the tank and 
1} ewt. of coke in the bunkers. A two-speed gear 
is fitted—viz., one of six and one of three miles 
per hour. The weight of the motor is 2 tons 18 cwt., 
and it is capable of hauling loads of from 3 to 6 
tons, according to the character of the roads tra- 
versed. Another motor, which has been developed 
on traction engine lines, is that shown by Mann’s 
Patent Steam Cart and Wagon Company, Limited, 
of Hunslet, Leeds. This motor was fully described 
in our columns a couple of years ago, and has not 
been substantially altered since. The motor shown 
is designed to carry 5 tons. It is fitted with an en- 
closed compound engine having cylinders 4 in. and 
63 in. in diameter by 8 in. stroke, and intended to 
run at 360 revolutions per minute. The boiler is 
designed for a working pressure of 150 lb. per 
square inch. Cut steel gearing is used exclusively, 
there being no chains. At need, high-pressure 
steam can be turned into the low-pressure cylinder, 
thus greatly increasing the tractive effort. The 
road wheels are 10 in. wide. On more orthodox 
motor-car lines is the steam-motor wagon shown by 
the Yorkshire Patent Steam Wagon Company, of 
the Vulcan Works, Hunslet, Leeds. This has a 
‘* double-ended ” locomotive boiler, designed for a 
working pressure of 170 lb. per square inch. The 
enclosed compound engine has cylinders 44 in. and 
7 in. in diameter by 74 in. stroke. The tank capa- 
city is sufficient to provide water for a run of 14 
miles, The car can carry 5 tons, and on good 
roads can, at the same time, haul another 2} tons, 
whilst its tare weight is under the 3-ton limit. At 
the same stand is shown a specimen of Clayton and 
Pickering’s cushion wheels for heavy road motors. 
In these wheels the body consists of two pressed 
steel plates bolted together, and the rim is made 
up of a number of separate cast-steel shoes, between 
which and the body of the wheel is a cushion of 
thick india-rubber. Messrs. Savage Brothers, 
Limited, of King’s Lynn, also show a compound 
steam-motor car. In this case a water-tube boiler 
is used, designed for a working pressure of 250 lb. 
per square inch. The cylinders are 4 in. and 7 in. 
in diameter by 5 in. stroke, and high-pressure steam 
can, at will, be admitted into the low-pressure cy- 
linder. The tare weight of the car is about 3} tons, 
and it can carry 5 tons on its platform. A Renolds 
chain drive is used. The tank capacity provided is 
130 gallons, which is sufticient for a run of from 
12 to 14 miles, and on fair roads the coke consump- 
tion is said to be about 10 lb. per mile. The tare 
weight of this motor, it will be observed, is above 
the 3-ton limit ; but on January 1 next this limit is 
to be raised to4 tons. A steam lorry is also shown 
by Messrs. E. S. Hindley and Sons, of Bourton, 
Dorset. This, on a tare weight of 2 tons 19 cwt. 2 qrs. 
can take a load of 5 tons up an incline of 1 in 9 on 
ordinary roads, or, if the roads are in specially good 
condition, up a gradient of lin 8. The boiler is of 
the vertical fire-tube type, designed for a working 
pressure of 225 lb. per square inch. The engines 
are of the compound enclosed type with cylinders 
3} in. and 7 in. in diameter, by 6 in. stroke. The 
tank capacity provided is 180 gallons. 

A feature of especial interest at the Exhibition 
was the ammonia-absorption machine on view at the 
stand of Messrs. Ransomes and Rapier, Limited, 
of Ipswich. The Board of Trade will not allow 
ordinary ammonia-compression machines to be in- 
stalled in the engine-rooms of passenger steamers, 
but raises no objection to the fitting of this new 
a machine. The size shown was rated as 
capable of producing 3 tons of ice per 24 hours, 
and it uses 150 Ib. of steam at 80 lb. pressure per 
hour. We hope to illustrate it in detail on a future 
occasion, and will accordingly content ourselves 
here with briefly summarising its construction and 
action. It consists in the first place of a cylinder 
containing the so-called liquid ammonia ; that is to 
say, really a solution of ammonia gas in water. 
This cylinder is provided internally with a series 
of pipes, through which exhaust steam from a pump 
is passed, heating up the ammonia solution and 
causing the gas to be driven off. This gas 
first into a “‘ rectifier,” which is a cylinder fitted 
with cooling pipes, through which moderately cold 





water is passed. This cooling water causes a con- 
densation of any moisture carried over with the 
gas, which accordingly leaves this chamber in an 
anhydrous condition, whilst the separated water 
gravitates back into the generator. The dry gas 
next passes into a cooler, where its heat is ab- 
stracted by a current of cold water circulated 
through cooling pipes, and in this chamber it con- 
denses to liquid anhydrous ammonia. This liquid 
is then passed through an expansion valve into the 
refrigerator coils in the usual way, and finally 
returns to an absorber, which is a cylinder supplied 
with a weak solution of ammonia drawn from the 
bottom of the generator. In this absorber the 
ammonia again dissolves in water, and is pumped 
back into the generator by a small direct-acting 
boiler feed-pump, the exhaust from which supplies 
the steam needed for heating the generator. The 
moving parts used in this plant are exceptionally 
light and small, since no gases are pumped, but 
a liquid only. 

A good number of gas-engines of different makers 
are on view at the Exhibition, but, naturally, small 
sizes only are shown, and these of merely the 
well-known regulation patterns. We learn, how- 
ever, that most of the firms exhibiting are now 
developing the large gas-engine. Thus, Messrs. 
Crossley Brothers, Limited, of Manchester, are now 
building engines of 600 brake horse-power, work- 
ing on the Otto cycle. This firm have also taken 
up the manufacture of small gas-producers for use 
with these engines. They make both the ‘‘ pres- 
sure” and ‘‘suction” types. In the latter the air 
and steam supply to the producer is drawn through 
the latter by the suction of the engine, no separate 
fan or blower being necessary, as with producers 
of the pressure type. We hope shortly to illustrate 
one of this type, intended for use with bituminous 
coal. Similarly, we are informed that the Stock- 
port gas-engine is now being furnished in sizes 
up to 300 brake horse-power ; and the National 
Gas-Engine Company, Limited, of 75a, Queen 
Victoria-street, E.C., are building their engines up 
to 160 horse-power. 

Several firms exhibited weighing machines. 
Amongst them we noted a number of platform 
machines with no loose weights, and with the knife 
edges working in an oil bath, shown by Messrs. 
David Hart and Co., of Wenlock-road, London, N.; 
whilst Mr. Richard Simon, of the Phoenix Works, 
Nottingham, exhibited one of his automatic grain- 
weighing machines. The weighing hopper in this 
machine was of 1 bushel capacity, and 4 bushels 
can be weighed per minute. The whole operation 
is entirely automatic, the grain being raised by a 
conveyor and allowed to flow into the weighing 
hopper. The stream of grain is automatically cut 
off as soon as the proper weight has been delivered, 
and the hopper is then automatically discharged. 
At Liverpool and at Belfast Mr. Simon has sup- 
plied machines of 3-ton hopper capacity. A semi- 
automatic machine for weighing grain into sacks is 
also shown here. In this case the sack is clamped 
in position, and on the attendant moving the 
starting lever, the exact weight of grain required 
is delivered into the sack; the supply being 
then automatically cut off, and the machine will 
not deliver another charge till the starting handle 
is again moved, which is done after a fresh sack 
has been put in position. A counter registers the 
total weight delivered, thus avoiding any possi- 
bility of error. 








ELECTRICAL POWER ON RAILWAYS. 

AN important Act, giving railway companies 
power to adopt electrical power, was passed in 
the last session of Parliament, and will come 
into full force on the Ist of January, 1904. Ata 
time when local traffic on railways is suffering 
severely from the competition of electric tramways, 
it is of the greatest importance that every facility 
for the adoption of electricity should be provided. 
It is satisfactory to note that the Act under 
discussion provides that, in all cases which are 
likely to arise, the necessary powers can be obtained 
without the railway company having recourse to an 
Act of Parliament. 

The Act provides that, upon the application of a 
railway company, the Board of Trade may make 
an order authorising a railway company, amongst 
other things, to use electricity in addition to, or in 
substitution for, any other motive power, and for 


any. other purpose. 
his provision would probably enable a railway 





company to run single carriages driven by electricity ; 
and, provided the rules made by the Board of 
Trade for the safety of the public are observed, 
railway companies may be authorised ‘‘to take up 
and set down” at short intervals. In this way 
they find it possible to fight competing tramway 
companies with their own weapons. 

The Act further provides that railway:companies 
may, with the leave of the Board of Trade, con- 
struct and maintain generating stations, or other 
electrical works, on any land belonging to them ; 
and that they may enter into agreements with 
‘*any body corporate or other person for the supply 
to the company of electrical power, or the supply to, 
or use by, the company of any electrical power, or 
the supply to, or use by, the company of any elec- 
trical plant or equipment. As it may not always 
be possible for a railway company to build a 
generating station on their own land, it may often 
be convenient for them to take their supply from 
some power company. Such an arrangement would 
undoubtedly prove beneficial to a power company, 
the prosperity of which would be well assured if a 
substantial railway company were amongst its 
customers. 

The Board of Trade are also empowered to sanc- 
tion any modification of any working agreement, so 
far as the modification is agreed to between the 
parties thereto, and is consequential on the intro- 
duction or use of electrical power. They may also 
authorise a railway company to subscribe to any 
electrical undertaking which will facilitate the 
supply of electricity to the company. They may 
also make orders with a view of securing the safety 
of the public. 

An order made by the Board of Trade under the 
Act, upon coming into operation, is to have effect as 
if enacted by Parliament; but, except in cases 
where the company seek power to acquire land 
compulsorily for the purposes of a generating 
station, it does not require confirmation by Act of 
Parliament. 

Before making an order under the Act, the Board 
must be satisfied that proper public notices have 
been issued. They must also consider any ob- 
jections made by the council of any county, local 
authority, or other person, to the application, in 
accordance with those rules, and give to those by 
whom the objection is made an opportunity of 
being heard. They may also hold a local inquiry, 
in accordance with the Board of Trade Arbitrations, 
&c., Act, 1874, and may make rules for the proper 
and effective working of the measure. 

The measure is in that useful class of statutes 
which get placed upon the Statute Book without 
exciting public remark, and for which the Govern- 
ment of the day gets but little credit. We welcome 
it as an aid to the further adoption of electricity as 
a motive power on some of our great railways. 








AN OBJECT-LESSON IN TRUST 
FORMATION. 

We have recently been treated to some very 
striking examples of the evils that follow, with the 
certainty of Nemesis, upon the formation of 
American trusts. For combination to produce 
economically, and so enable a concern to meet 
competition, there is much to be said, and it has 
been said from time to time in these columns. 
But combination of the sort that has grown to 
such an extent in the United States, during the last 
four or five years, carries in it the seeds of its-own 
dissolution. A ‘‘combine,” embracing a con- 
siderable proportion of a whole industry or branch 
of industry, may contrive to pay dividends during 
periods of trade activity ; but as soon as the tide 
turns, and, in order to attract consumers, it is com- 
pelled to make concessions from a level of prices 
artificially high, it begins to feel the consequences of 
its inflated capitalisation, and of its inadequate ap- 
propriations for depreciation of plant and for other 
purposes incidental to its business. This is the 
experience of the Steel Trust, which, since we had 
occasion to refer to it lately, has been forced to 
reduce its dividend by one-half—to 2 per cent. 
per annum—to be followed, no doubt, by the 
‘“‘ passing” of the dividend altogether before 
long—and to close down some of its works. The 
surplus shown in the balance-sheet is 29,348,000 
dols., and if it be genuine, it follows that the 
directors, had they so chosen, could easily have paid 
the usual dividend. It is admitted, however, that 
in deciding upon the reduction they were looking 
into the future, and considering the vrobable effect 
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upon the company’s earnings of the falling-off in 
the iron and steel business, which has been in pro- 
gress for some months, and that reasonable regard 
for conditions, as they now are, and as they are 
likely to be in the near future, did not warrant the 
payment of more than half the usual dividend. 
This is an interesting acknowledgment, and it 
proves what we have said all along—that the 
condition of the American iron and steel trade 
since the revival was abnormal, that an estimate 
of average profits based upon the results of this 
period was quite unwarranted, and that, in short, 
trade conditions on a series of years would neces- 
sarily fail to show even a fair return upon the 
capital—very heavily ‘‘ watered ”—employed in it. 
This has proved to be the case, not with the Steel 
Trust alone, but with virtually every one of the 
scores of consolidations registered since the boom 
started. 

Since the recent disclosures concerning the for- 
mation of the Shipbuilding Trust—which must not 
be confounded with that other dismal failure, the 
North Atlantic Shipping Trust—the distrust in 
‘‘combines” has become very marked and quite 
general. In one day the market capitalisation? of 
a dozen of these concerns fell off to the extent of 
8,000,000/. Luckily, we in this country have a 
direct interest in very few, but the developments 
are singularly interesting to the onlooker who per- 
sisted in the old-fashioned belief that economic 
laws would prove too mnch for the trusts, while 
the company promoters were swearing that these 
vast incorporations were really a public benefit 
if properly regarded, and the ultimate development 
of true economics. All the trusts, one may hope, 
are not such flagrant examples of bad promotion 
as the Shipbuilding Trust, but the difference between 
them is one of degree and not of kind. This par- 
ticular concern went into liquidation, and the reve- 
lations in the Courts the other day throw a lurid 
light upon the business. It is asserted by the re- 
ceiver that Mr. Schwab, late of the Steel Trust, 
secured control of the Bethlehem Steel Works 
cheaply, and, with the aid of Messrs, Morgan, passed 
them on to the Shipbuilding Trust at a high figure, 
as represented in the stock of this last concern, 
which same stock, amounting to the equivalent of 
4,000,000/. sterling, was to be sold before any other 
holdings. The Morgans have denied that they had 
any hand in the formation of the Shipbuilding Trust, 
but it is beyond question that they were concerned 
with Mr. Schwab in the sale of the Bethlehem 
plant. It is Mr. Schwab, however, who, if the 
allegations made are true, comes badly out of the 
business. The charge of false representation is made 
against him; the directors of the Trust were his 
dummies ; and itis asserted that he caused John W. 
Young, who acted under his instructions, to propose 
to the directors of the shipbuilding company to buy 
the Bethlehem plant for 30,000,000 dols. The direc- 
tors of the shipbuilding company, ‘‘ who acted solely 
under Mr. Schwab’s instructions and directions,” 
undertook to carry out the terms of the transfer, 
and the 10,000,000 dols. bond issue was made, with 
the New York Security and Trust Company as 
trustee. The 20,000,000 dols. of stock was also 
turned over to Mr. Schwab. The only considera- 
tion was the shares in the Bethlehem Steel Com- 
pany, which Schwab and Young well knew were 
not worth more than 7,500,000 dols. It is not 
necessary for us to go further into this unsavoury 
case. It is exceptional, no doubt, but the spirit of 
greed and recklessness which marked the formation 
of the Shipbuilding Trust is visible in every other 
combine formed in the last few years in America. 
Fundamentally the trusts are rotten and over- 
weighted with capital, which is causing them to 
topple over. 

Evidences of a further falling-off in trade are 
multiplying almost daily. Extensive reductions 
are being made in the track and shop forces 
of the New York Central, the Lake Erie and 
Western, the Lake Shore and Michigan Southern, 
West Shore, and other affiliated Vanderbilt roads ; 
and, in fact, a similar cutting-down of expenses 
is being put into effect on the principal railroads 
of the country, including the Southern Pacific. 
One of the vice-presidents of the New York Central 
said the other day that he looked for further cutting 
down, because a material decrease in business was 
anticipated ; and he added :—‘‘ That is but natural 
when steel mills are closing down, and in the pre- 
sent condition of the building trades, owing to 
strikes. _We understand that the output of pig 
iron will be reduced 25 per cent. That means 25 


per cent. less coke, and also 25 per cent. less busi- 
ness for us.” By reason of this condition, the 
leading railroads of the country, which are good 
customers to the Steel Trust, and other companies, 
are cancelling their orders for rails, locomotives, 
and other equipment. The Trust will retaliate upon 
the railroads, for it proposes to make demand upon 
the railroad companies for a material reduction in 
freight rates upon finished products. 








NOTES. 
Iron Orne Deposits ON THE MEDITERRANEAN 
Coast. 

Vast deposits of iron ore have recently been 
discoverd at Almohaja (in the South-Aragonian 

rovince of Teruel, nine miles from the Santa 

ulalia station on the Central Aragonian railway). 
The ore is principally hematite, and is understood 
to contain an average of 54.34 per cent. iron and 
1.95 per cent. manganese. There are three distinct 
deposits, estimated to contain an aggregate of 
33,000,000 tons, including 6,500,000 tons of ore 
containing silicon. The deposits are very easily 
worked, the working cost being estimated at 1.50 
pesetas per ton. The price f.o.b. is estimated at 6 to7 
pesetas per ton, all told. Large iron ore deposits 
have also lately been found south-west of the city of 
Tunis, and appear already to have attracted con- 
siderable attention. Greece, too, a country which of 
late years has exported some 800,000 tons of iron 
and manganese ore annually, boasts several im- 
portant iron ore deposits, which have so far not 
been exploited. The most notable of these are to 
be found in the Eparchy Lokris, in the south- 
eastern part of the country, and are said to con- 
tain more than 30,000,000 tons of iron ore, analys- 
ing 50 per cent., and procurable at a reasonable 
cost per ton f.o.b. 


EMPLOYERS AND WORKMEN’S CREDITORS. 


A case, of which we publish a report elsewhere 
under the heading ‘‘The Law of Master and Ser- 
vant,” illustrates the difficulty which besets the 
path of an employer who endeavours to prevent his 
workmen running into debt. Running into debt 
frequently involves the workman in a claim in the 
local county court. Before the judge makes an 
order for payment, he requires to have evidence of 
the defendant’s means, and it is obvious that 
the employer is the only person who can give 
satisfactory evidence on this point. Hence, if 
the creditor desires to take an order which 
will give him a chance of obtaining payment 
within a reasonable time, he must needs sub- 
poena the employer, or a manager, unless, of 
course, the employer consents to write a note 
certifying the amount of wages, which will be 
accepted as evidence by the court. As the costs 
of obtaining this testimony have to be borne by 
the defendant, it is clear that the employer has it 
in his power to make his workmen suffer heavy 
penalties for running into debt. In the case under 
notice, which was heard at the Newport. County 
Court, the employers had refused to give a cer- 
tificate as to a workman’s earnings, unless fees were 
paid for someone to come and give evidence. Their 
solicitor wrote as follows in explanation of their 
conduct :—‘‘ My clients, Messrs. Guest, Keen, and 
Nettlefold’s, Limited, are doing everything in 
their power to prevent their workmen buying 
goods on credit, and thus getting into difficulties. 
They do not think it furthers their object to 
giveany more information than the law compels 
them to give with reference to the earnings of their 
workmen, and if you wish to ascertain the earnings 
of William Blackhorn, you can do so by serving a 
subpeena and paying the necessary conduct money 
and fee for giving evidence.” It was stated that 
by adopting this method of procedure, where the 
firm used to be troubled with twenty applications 
a month of this kind from people at Sheftield, they 
now only got about half-a-dozen. His honour said : 
—‘* The plaintiff will have to subpcena one of the 

rtners, and if he does not attend I shall tine 
fim. I shall give them as much trouble as I can.” 
It does not seem quite clear to us why employers 
should be required to furnish information gratis to 
creditors of their workpeople. In our view the 
real injustice lies in this—that the cost of proving 
means should lie on the debtor, not the creditor. 
If a tradesman is foolish enough to give credit toa 
working man, he ought to be prepared at the proper 
time with evidence of means. On the other hand, 


who were made the subject of the judge’s comments, 
we think that if it became known that all employers 
were likely to behave in the same way, esmen 
might be deterred from giving, and workpeople 
from asking, credit. 


Water-PoweEr IN FRANCE. 


In a recent issue of the Revue Scientifique, M. FE. 
Hoffmann deals with the question of water-power 
in France. It is estimated that from 5 to 10 
million horse-power are commercially available in 
the waterfalls of that country, and it is of interest 
to note that the total horse-power developed there 
by steam-engines is only 8.6 millions, of which 
locomotives are responsible for 5.7 million horse- 
power. When, however, the practical development 
of a water-power is contemplated, numerous diffi- 
culties always arise, the most troublesome of which 
are, M. Hoffmann says, generally those arising from 
opposing political or pecuniary interests. The 
physical obstacles to success are nevertheless often 
sufficiently serious. In the first place, unless a lake 
supply is available, settling tanks must be provided 
to get rid of the suspended matter, which would 
otherwise cut out the turbine buckets. Five per 
cent. of the total discharge of a stream is often matter 
carried in suspension. Further difficulties arise 
from the ever-varying rate of discharge. The mini- 
mum flow of a stream is often only one-quarter 
its mean, and in special cases is as little as one- 
twentieth, so that it may become advisable to fit a 
steam plant as a reserve in case of an exceptional 
drought. On the average, with ordinary natural 
streams, unprovided with any system of regularisa- 
tion, and with a plant having a load factor of 
40 per cent., it is to be expected that nine-tenths 
the total theoretical horse-power must, for one 
reason or another, be absolutely passed direct to 
waste. The first cost of developing a water-power is 
almost always more than the capital needed for a 
steam plant of equal size. The cost of the latter 
ranges commonly from 81. to 101. per horse-power, 
whilst in mountainous countries with good falls the 
corresponding cost for a water-power averages 
about 40/., and with low falls, as at Jornage, may 
be double this figure. It may happen that a higher 
rate of capital expenditure than the 401. per horse- 
power average may be justified in special condi- 
tions, particularly where the extra cost is expended 
in equalising the flow of the streams. In Switzer- 
land the actual net annual cost per horse-power 
developed at the turbine shafts ranges from about 
21. 12s. up to 4l., whilst at Niagara it is about 
3l. 1s. In one specially favourable case it has been 
as low as ll, 8s. The figures given include interest 
on capital, maintenance, and works costs. In 
France, with coal at 14s, per ton, the annual cost 
of 1 horse-power developed by steam for 6000 
working hours is from 9/. 12s. up to 121. 


THt JAPANESE Mercuant Marine. 


One of the Japanese journals—the Tokyo Keizai 
—publishes some interesting statistics bearing on 
the development of the Japanese merchant marine. 
We need not give a complete review, as we have 
from time to time noted the developments which 
have taken place, but a few facts and figures may 
be useful. It was in 1870, or thereabouts, that the 
Japanese began to turn their attention to the 
carrying trade, in the modern sense of the term ; 
but its growth was slow until the Chinese War of 
1894-5. The following table gives the figures for 
the eleven years from 1892 to 1902 inclusive :— 


Year. Tons. 
1892... 214,000 
1893... 325,000 
1894... 320, 
1895... 386,000 
1896... 417,000 
1897... 486,000 
1898... 648,000 
1899... 796,000 
1900... 863,000 
1901... 917,000 
1902 934,000 


From the comparative statistics published in the 
journal, it is seen that while in 1892 the Japanese 
mercantile fleet was the thirteenth in the world in 
point of tonnage, it had risen by 1901 to the eighth 
position, and it is interesting to note that it is 
rapidly coming up to the same relative status as 
that occupied by the Japanese Navy, the position 
of which is the seventh among the navies: of the 
world. In the same journal there is an interest- 
ing article by Captain Hirayama, I.J.N., Director 
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discusses the relative positions of foreigners and 
Japanese in the Japanese merchant service. Cap- 
tain Hirayama expresses the opinion that it is of 
great importance to Japan that her mercantile 
marine should be under the command of her own 
officers. That this truth was early appreciated by 
Japan was shown by the strenuous efforts made 
by her to procure a supply of well-educated 
officers. The growth of the merchant service, 
however, has been so rapid, that the. supply of 
well-trained officers has not kept se «with 
the demand. According to statistics obtained by 
Captain Hirayama from the Nippon Yusen Kaisha, 
na carefully digested by him, the total number of 
officers on that company’s European, Australian, 
American, Bombay, and Shanghai liners was 293, 
of whom 184 were Japanese and 109 foreigners. 
On closer examination of the statistics it is found 
that the higher ranks of the service are almost 
monopolised by foreign officers, as is shown by the 
following table :— 


Officers. Foreign. Japanese. 
Commanders , : 22 5 
Chief engineers ... 21 6 
First officers 23 4 

»» e@ngineers ... 13 14 
Second officers . 10 17 
ss engineers i ae 16 30 
Third officers... es i 3 46 
» engineers ... sim ve 1 62 


The Australian and European liners are all com- 
manded by foreign officers, whereas one steamship 
on the American and one on the Shanghai line are 
under Japanese captains, who are graduates of the 
Nautical College. Of the foreign lines mentioned 
above, the only one exclusively officered and 
manned by Japanese is the Bombay service. As 
for the same company’s other foreign lines— 
namely, those of North China and Vladivostock— 
as well as the coasting services, they are for the 
most part officered by Japanese. So also are the 
ships owned by the Osaka Shosen Kaisha, and 
other companies. -The Japan Times (a journal owned 
and edited by Japanese, and printed in English), 
while sympathising with the wish to have Japanese 
officers in the mercantile marine, points out that ‘‘in 
replacing foreign by Japanese officers on the foreign 
liners a great deal of judgment and management 
will be required on the part of shipowners, as any 
hasty and precipitate action in this respect might 
do serious damage to business interests.” This is 
very true. The officer in command of a foreign 
steamship should not only be a competent com- 
mander, but have a knowledge of the English 
language and of general foreign business. In the 
expenses of a large steamship the salary of the 
captain, after all, is a comparatively small item, 
and would soon be more than balanced by the loss 
arising either from incompetence as a navigator or 
want of general knowledge and experience. 








ARGENTINE RAILWAY PROPERTY. 

Tue last few months have been a very favourable 
and encouraging period in the history of Argentine 
railways. In the year ending June 30, 1903, the 
revenue of the Buenos Ayres Great Southern ork f 
was 2,536,127/., as compared with 2,373,569. in 1901-% 
showing an increase of 162,558/. The net receipts in 
1902-3 were 1,350,612/., as compared with 1,272,524. 
The gross receipts of the Buenos Ayres and RosarioCom 
pany (with which the Central Segpetee is now amalga- 
mated) were 1,668,195/. in the first half of this year, 
as compared with 1,169,049/. in the first half of 1902, 
showing an increase of 499,148/. The net receipts in 
the first six months of 1903 were 873,037/., as com- 

red with 566,066/., showing an increase of 306,971/. 
‘he Buenos .Ayres Western Company reports a 
revenue of 1,180,748/. for the twelve months end- 
ing June 30 of this year, as compared with 937,629/. 
in 1901-2. The net receipts in 1902-3 were 618,404/., 
as compared with 482,672/. — and prosperity 
are evident. The satisfactory results of the last twelve 
months of the Buenos Ayres Great Southern Company 
are rendered all the more noticeable by the fact that the 
company had only an average of one additional mile 
in operation, as compared with 1901-2, the average 
for 1902-3 coming out at 23(4 miles against 2303 
miles. The ratio of the working expenses stood in 
1902-3 at 46.69 per cent., as compared with 46.25 per 
cent. in 1901-2. The slight increase in the ratio is 
explained by the expenditure of an additional 38,5572. 
upon maintenance in 1902-3. An extension of the 
Buenos Ayres Great Southern from Olavarria to Bahia 
Blanca, vid Pringles, 172 miles in length, has been 
completed, and was brought into operation on July 15. 


This line did not, of course, benefit the revenue of 1902-3, 
but it may be expected to add to the receipts for 1903-4. 





The extension will not only open up a good pastoral 
and agricultural district, but it will also materially 
improve the through route from Buenos Ayres to Bahia 
Blanca, shortening the distance by 31 miles, and also 
admitting of an accelerated service. The Pacific Steam 
Navigation Company has decided to make use of Bahia 
Blanca as a port of call for its steamers. New work- 
shops and stores at Banfield are now nearly completed. 
The southern dock on the South Boca has made satis- 
factory progress, and is expected to be brought into 
use by the end of this year. At the close of June, the 
Buenos Ayres Great Southern Company owned 291 
locomotives, as compared with 272 at the close of June, 
1902. 
The ratio of the working expenses to the traffic 
receipts upon the Buenos Ayres and Rosario Railway 
was brought down in the first half of this year to 
47.66 per cent., as compared with 51.58 per cent. in 
the first half of 1902. he reduction is explained by 
the great increase in the goods traftic, and especially 
in the grain traffic. Argentine railways are immensely 
dependent upon the harvest of each year; the crop 
yield of 1902 was a liberal one, and this fact told 
reatly in favour of the Buenos Ayres and Rosario 
ine. The Buenos Ayresand Rosario Company opened 
in September an extension of 37 miles from Chazon to 
Lagunillas, so that the total extent of the system is 
now 2346 miles. The average length of line in work- 
ing in the first half of this year was, however, 2299 
miles, as compared with a corresponding average of 
2159 miles in the first half of 1902. The increase in the 
gross receipts of the Buenos Ayres Western Company for 
the twelve months ending June 30, 1903, was 243,119/., 
while the increase in the net profit was 135,7301. 
These encouraging results were attained with a re- 
duction in the ratio of the working expenses to 47.63 
per cent., as compared with 48.52 per cent. in 
1901-2. The number of miles opened for traffic in 
1902-3 was 732, as compared with 628 in 1901-2. The 
working expenses increased in 1902-3 to the extent 
of 107,389/.; this was due to a more liberal outlay for 
maintenance purposes. An extension from Lincoln 
to Flora (67 miles) was opened for traffic in January 
this year ; the new line is being continued from Flora 
to the boundary of the province of Buenos Ayres—a 
further distance of 55 miles. Extensions were also 
opened in 1902-3 from Trenque Lanquen to Carhué, a 
distance of 78 miles. At Carhué a junction is formed 
with the Buenos Ayres Great Southern system, and by 
this means the Buenos Ayres Western obtains access to 
Bahia Blanca. Another extension, from Van Praet to 
Rancul, a distance of 37 miles, has also been opened 
for tratfic. The main line is being widened and re- 
graded between Once and Caballito, and new work- 
shops are also in course of construction. It is pro- 
posed to stone ballast the main line from Buenos Ayres 
to Moron, a distance of 124 miles, and also to rebuild 
five suburban stations which have become unsuitable 
for the largely-increased traffic which they have to 
accommodate. Movable sheds for the protection of 
cereals are to be erected. It is interesting to compare 
the revenue earned per train-mile run upon the three 
systems. In the year ending June 30, 1903, the Buenos 
Ayres Great Southern ran 4,153,114 miles, and the 
revenue acquired in the same period was 2,536,127/., 
giving an average of 12s. 3d. per train-mile. In the year 
ending June 30, 1903, the revenue of the Buenos and 
Rosario was at the rate of 3,336,390/. per annum, and 
the train-mileage was at the rate of 5,211,526 miles 
per annum, giving an average of 12s. 10d. per train- 
mile. The Buenos Ayres Western ran 1,795,204 miles 
in the year ending June 30, 1903, and the revenue 
acquired was 1,180,748/., giving an average of 13s. 2d. 
r train-mile. In the course of last year, Messrs. 
yer, Peacock, and Co. supplied the Buenos Ayres 
Western Company with six new goods six-wheel 
coupled engines. The additional locomotive stock 
supplied to the Buenos Ayres Great Southern Compan 
in 1902-3 was largely made up of eight - wheel coupled 
compound goods engines, of which fifteen were de- 
livered. 








AMERICAN AND BRITISH WORKMEN. 
To THE Epiror oF ENGINEERING. 

Srr, —There is a profitable moral in the old story of the 
chameleon. The tale runs somewhat as follows :—Several 
men discussed the peculiarities of the strange creature, 
and warmly argued as to its colour. Each observer was 
confident of his accuracy of sight ; but when a sample 
was sought, the appearance was unlike any of the claims. 
T lay no claim to ter rucretenne of conditions prevail- 
ing in the workshops of England and America than is 

by many who have discussed the subject. The 

ifference of view, however, must excuse the fact that I 
cannot agree with a number of assertions made in refer- 
ence to prevailing conditions. I wish to be as charitable 
as possible in my statements. Nevertheless, as I am con- 
vinced the difference of experience should not—and, I 
trust, will not—be considered in the light of an attack 
upon the faith of others who do not agree with me, 
there will be less chance of error if I record personal 
observations ; and as I purpose to omit my name from 
this article, I can the more freely mention matters which 
otherwise would be in questionable taste. I was born in 


Lancashire, in 1866, and entered the machine-shop to 
stay, a month or two ahead of my fourteenth birthday. 
Since 1886 I have been a resident of the United States. 
I believe that my opportunities for observing manufac- 
turing conditions here (United States) have m excel- 
lent. Certainly I have travelled extensively, and have 
held positions of more or less responsibility. 

Let us take up, in the first Hoon, the matter of educa- 
tion. My recollection of the English day schools is that 
they were quite similar to the American public schools, 
where boys and girls meet in the same classes. I have 
experience of three English schools where this was the 
custom, so that I donot understand howit can be said, as 
on page 206 ante of ENGINEERING, that this ‘‘is certainly a 
purely American institution.” The school where most of 
my day instruction was obtained had over a thousand 

upils, so that the mingling of the sexes was not caused 
y any desire to make a class of fair size, or any similar 
expedient. 

I believe our instruction was painstaking and thorough. 
Our head - master was enthusiastic and successful. I 
retain a warm regard for my old instructors; and if I 
here speak well of their labours, I trust it may not 
be ascribed to any self-esteem. I have mentioned the 
date when I entered the machine shop. At that time I 
had traversed Todhunter’s Algebra, made some progress in 
mensuration, and had a fair acquaintance with Pott’s 
Euclid, &c. I had certificates from South Kensington for 
the, simpler art studies: free-hand, model - drawing, 
. (won prize in this), perspective, &c. We used 

night’s Perspective as a text-book, and the author may 
remember that I made a drawing correcting one of his 
demonstrations. This was forwarded to him by our 
instructor, and I remember that it was pleasantly acknow- 
ledged. I made a start in Pitman’s phonography at 
school, and afterwards obtained the certificate. The 
machine-shop was my objective point ; and believing that 
the design of machinery was a proper study, I made some 
headway with the elementary books published by Mac- 
millan. I mention these things as some evidence that the 
elementary schools in England were well taught, and 
that, so far as could be done without injury to the regular 
studies, the scholars were instruc in special subjects 
having direct reference to their future avocation. I should 
not omit to state that the school was under Government 
inspectors, and receiving grants. Let me also emphasise 
the fact that my case was by no means exceptional : 
younger pupils were equally advanced. 

I continued my studies, after leaving the, day school, 
in the evening classes in the arts and sciences, held in 
the same town. Our instructor in machine design was a 
practical engineer, and he congo from the shop machine 
parts in order that we should the better get in touch with 
the subject. Such classes, under the care of mechanics’ 
institutes and the co-operative associations, were common 
in England. eed are paralleled by the Cooper Union 
and the Hersch Schools of New York, the Pratt Institute 
of Brooklyn, and the Franklin and Drexel Institutes of 
Philadelphia. I must not omit the textile schools in 
Lancashireand Yorkshire; the municipal technical schools, 
say of Manchester and Liverpool ; the Harris Institute of 
Preston, and many others which are familiar to me from 
hearsay, but which must be doing commendable work. 
In the way of technical education, apart from university 
training, 1s England really so tardy as is often claimed 
and as frequently admitted? I except university training, 
because my personal experience with their technical work 
is not an intimate one. 

I note that something has been said of a lack of educa- 
tion in a general sense (vide ENGINEERING, page 205). 
Should this be true—and I may say candidly that I am 
not yet prepared to admit it as a fact—then the general 
— is not surely because of a lack of opportunity. 

here were lectures undera system of university exten- 
sion, the Gilchrist lectures on science, regular discussion 
classes, parliamentary debating societies, and many other 
aids to an acquaintance with the knowledge of the world: 
these in the one Lancashire town. , 

But I must hasten on to my machine-shop experience. 
I daresay that we had in the neighbourhood of 1500 hands. 
In my third or fourth year I received a letter from the 
firm, inviting an expression of opinion as to what, studies 
I would like to take up. I was not alone in this inquiry, 
and a class was formed, a teacher secured, and a room set 
apart in the works for our use. A lot of equipment was 


Y | purchased. I understand that these classes are still con- 


tinued gratuitously for the benefit of promising workmen. 
I could continue these reminiscences at great length, 
but I fear to weary your readers, and have confined 
myself to the octal of such experiences as are not in 
line with many of the assertions to be found in print. 
There are quite reasonable grounds for these discre- 
pancies. Britain and America have some excellent 
machine-shops and foundries ; there are also some very 
poor ones. What is more natural than that the visitor 
should see flaws in the new, and remember only the best 
that he has left behind? An American visiting England 
would do well to note the list of enterprising firms men- 
tioned so enthusiastically by Mr. Jeans in the report of 
the British Commission. An Englishman might to advan- 
tage visit the same plants, and note the source of their 
foreign-built tools, so that when on this side he can use 
his time to the better purpose. a 
Numerous instances could be cited of the recognition of 
merit in machinery, &c., made in both countries and 
freely exchanged. Among the things that are usually con- 
ceded to be American is the ‘‘open door ”—the welcome 
to strangers to come in and look around. The %4 of 
the Straight Line Engine Company, at Syracuse, N.Y., 
has the words ‘‘ Visitors Welcome” carved in the stone 
over the entrance. The letters are in relief. President 
John E. Sweet is credited with an expression of an 





opinion to the effect that his views ought not to prohibit 
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his successors from removing the legend, should they so 
desire. On this side we are apt to think the famous 
firm at Providence, the Brown and Sharpe Manufactur- 
ing Company, the leading exponent of this custom, if 
not, indeed, the earliest. Certainly, no effort is lacking 
to make the visitor acquainted with that shop. The 
stranger is courteously questioned, and an engineer with 
special aptitude to meet the requirements is selected to 
pilot him. A foundryman gets a guide who can talk in- 
telligently of their foundry practice, and so on. I met 
the late Mr. Lucian Sharpe a few years ago and inquired 
the origin of this habit. Mr. Sharpe informed me that 
he and his partner made a trip to England in the ’fifties— 
I think in 1857. They visited Manchester among other 
places; but as they were even then making some progress 
in competition with the work of Whitworth, they did 
not expect to see the interior of the celebrated plant. 
They called at the office, however, as a matter of cour- 
tesy. They were pleasantly greeted, and later on were 
introduced to the superintendent of the works. Much to 
their surprise, this official was ordered to take them 
through and make them acquainted with the manufactur- 
ing methods. This experience was the cause of much dis- 
cussion subsequently, and it was decided that a similar 
lan was well worth while. I doubt if any other plant 
ns been so often cited among engineers; and, judgin: 
from the readiness with which visitors are still welcom 
at Providence, the contact must be mutually beneficial. 

I am interested in the low prices of theatres and food 
given in the article, beginning August 14, in ENGINEERING. 
A good entertainment varies:so much in either country 
that fair comparisons are difficult. I have seen a vaude- 
ville entertainment at the Colonial Theatre, Cleveland, 
for 15 cents, and I have enjoyed a quite similar perform- 
ance at the Winter Gardens, Blackpool, England, for 6d. 
(12 cents). Both were afternoon affairs, from 2 to 4.30, or 
thereabouts, and both in —- houses of apparently 
the same degree of respecta we 

Restaurants and hotels in both countries vary as bee 
ascan well be imagined. The Beach Hotel, Blackpool, 
from Saturday ae to Monday morning, two nights and 
five meals, 10s. 6d., and upwards. I believe the Station 
Hotel, Talbot-road, Blackpool, was even more moderate, 
the scale a at 6s. or 7s. I do not wish to be too 
positive about these prices, but have checked them by the 
memory of other guests. I would not care to compare 
these figures with my recent expenses at Sara’ Ah ge 
The latteris not celebrated for moderate prices, but then 
the English hotels I have mentioned are not below the 
average in quality. Good reasonable hotels like these 
mentioned, the Colburn and Buchanan’s, in Edinburgh, 
and probably others, have not changed their rates, I 
dare say. 

Is there nothing in England after the style of the Balti- 
more dairy lunch, Child’s, and Bailey’s lunch rooms in 
New York, and similar~ enterprises scattered: freely 
‘across the American continent? In these restaurants you 
can get a chicken pie (small and hot) for 10 cénts, sand- 
wiches and coffee, 5 cents each, and soon. So far as this 
treatment goes, I have had hot veal pie in an English 
restaurant for 4 cents (2d.), the portions being very 
nearly the same size. 

One can run this food comparison up to the St. Nicholas, 
Cincinnati; the Post Tavern, Battle Creek, Mich.; the 
Pantlind, Grand Rapids; the Vendome, Boston; the 
Waldorf-Astoria, New York; and wag the list side by 
side with the Balmoral, Edinburgh; the Claremont, 
the Clifton Arms, and the Palatine, Blackpool, &c. 
The range of comfort from the dairy lunch up to the 
other end of the scale affords the observer a number of 
chances to stop at any point. The — selected may be 
to the seeming advantage of either the one country or the 
other. This method easily leads one astray, because it is 
difficult to fairly balance the conditions. 

I have never regretted my coming to the United 
States. I have always advocated migration from shop to 
shop, if not from one country to another. The readiness 
with which the workmen here move from shop to shop 
circulates systems, modifies methods, and evokes con- 
structive criticism. Familiarity may not breed — 
as certainly as it may insure contentment, and — y 
stagnation ; the workman trained in the one plant has 
his vision largely limited by its walls. Education is the 
opening of doors as much as anything else, and migration 
means experience. But it should not commence too late 
in life, when the habits are settled; and it is the more 
difficult to acquire the new with appreciation, as well as 
a eriniantta, It is hard to teach an old dog new 

ricks, 

Some of my working associates of twenty years ago are 
still under their old chief and the old company. I am 
meconsistent enough to admire their loyalty, and, at the 
same time, condemn the length of service. The benefit 
to the employer who realises (perhaps he does not realise) 
this devotion or timidity at true worth is paralled by the 
stunted career of the too-dependent employé. But, 
like almost pes race else, there are exceptions. A one- 
time fellow-workman-of mine now represents the old firm 
on the Exchange at Manchester ; and, on the other hand, 
right here, in America, there is a club formed of men who 
have been twenty-five, or more, years in the employ of 
the Brown and Sharpe Manufacturing Company. So far 
as that goes, the Ironmoulders’ Journal for September 
has photographs of two men who for fifty years have been 
im continuous employment of the one firm. Something 
18 to be said for employés of advanced years, and I dare- 
Say these are numerous enough at home and abroad, 


though managers of men do not, as a rule, in America 
approach the record set by a Scotch firm. This according 
to the Ironmonger, which tells of the recent death of the 
managing director of the Lochgelly Iron Works at nearly 
ninety years of age. 
pany in 1840, 


He became manager of the com- 








I present these views, knowing that the individual who 
tries to deal justly with both parties may please neither. 
Nor is it always the one who is nearest to the scene of 
action who gets the correct pers tive. Many New 
Yorkers working within a block of the City Hall have 
never visited the reception-room there, and admired the 
historical paintings and colonial furniture. Some know 
no more of these things than they do of the interesting 
staircase in that building, canige by the architect of the 
Bullfinch front on the State House of Massachusetts. I 
have known Bostonians who never saw Echo Bridge at 
Newton Upper Falls, just as I am acquainted with a 
Lancastrian of ah tS ok who never saw Pendle, Clitheroe 
Castle, Whalley Abbey, or the sunset over Morecambe 
Bay. I have met Englishmen who have travelled to Lake 
Erie and Niagara, and were not familiar with Rydal Falls 
and the Lake district. Such are the inconsistencies, avoid- 
able or otherwise, of human nature. 

I have heard apa of ability assert that one im- 
pediment to the English mechanic was the Whitworth 
thread. The 60-deg. angle is easier to originate than the 
pane charge 

e fit in either case is 

— s the top. 


55-deg., but I am not aware that 
any more on that account. I think t 
on the side of the threads, and ver: 
If I do not understand this a. shall be glad of cor- 
rection. Assuming that Iam right about shop-practice 
in each country, why is it more difficult to cut the one 
thread than the other? 

Ido not remember a young foreman in any English 
shop. Our works manager pointed out to my ambitious 
self the necessity of sending men of years in charge of 
erecting, &c. An old man was very evidently a person of 
experience, and would inspire confidence in the purchaser 
of machinery. Whether this belief holds as tenaciously 
as of old, I cannot say. Something is to be said for it, 
of course, but as an —- it led at least to one man 
leaving the country. The taking of a man for foreman 
because he is too old for the road, not vigorous enough 
for the machine or bench, may be in’ the —_ of a pen- 
sion. I have known instances of the kind. The more 

meral custom here—and this is, perhaps, now the case in 

ngland, too—is to select a lively and forceful man for the 
place. The president of one of our largest corporations 
speaks of the requirements as being resourceful in emer- 
gencies, and having the power to bring things to pass. 

Herein I have not made any exhaustive treatment of 
the subject ; still less do I proffer reasons for the indus- 
trial buoyancy prevailing of late years in the United 
States. have merely jotted down a few reflections of 
my school and shop life in England and elsewhere. Like 
the man who was not afraid to die, I have friends in both 
places, and I cheerfully confess my astonishment at the 
sustained prominence of Great Britain under her many 
apparent disadvantages. The Englishman who can read 
his history, and glance over the geographical expanse of 
his nation, will not fail to be encouraged by the past and 
the possibilities of the present. Surely the asserters of 
decadence will acknowledge the commercial zeal with 
which the world has so largely been trade made and 
served by the energetic sons of the empire. Perchance it 
is not too clearly understood that the individual citizen is 
a unit of the empire in an even larger and more potent 
sense than he is an Englishman. 

LANCASTRIAN, 








GLASGOW CORPORATION TELEPHONES. 
To THE EDITOR OF ENGINEERING. 

Srr,—It is satisfactory to perceive from your article of 
October 16 that you have abandoned the unfounded 
charge of concealing accounts. This, added to the admis- 
sion you made on October 2, that your first article had 
been written before you were in possession of the accounts, 
shows upon what unsatisfactory grounds you have been 
acting. I am sorry to see, however, that you do not 
admit your error in connection with the cost of the 
switchboard. ‘You first adopted the erroneous figure of 
40,0002. as the cost of the Central Exchange switch- 
board. Bailie Stevenson pointed out that the total 
cost of the Central Exchange, including charges of 
every sort, was 26,260/., of which the switchboard 
had cost about half; but you would not admit a 
mistake of such magnitude, and pleaded in effect 
that as the total expenditure on all the 17 working 
exchanges had been 33,376/., you had only made an error 
of 7000/. instead of one of 27,000/. You said that on 
October 2, and on October 16 you repeat it with an appear- 
ance of candour, since you extract figures from the 
accounts in support of it, thus leading your readers to 
believe that the original statement referred to all the 
exchanges instead of the Central Exchange only. Surely 
such quibbling is quite unworthy of a leading engineer- 
ing, or, indeed, any honest, journal. This constitutes 
the third mis-statement which has been brought home to 

ou. 
. These three mis-statements were on matters of fact, 
and consequently were susceptible of being disproved, as 
they have been; but when you launch out into the rela- 
tive merits of two methods of telephone switching, you 
enter into a region of speculation and controversy to 
which, naturally, there can be no finality. It pleases you 
to assert that the Glasgow system is obsolete and ineffi- 
cient, and that a certain American system is quite the 
reverse. Such differences of opinion are quite impossible 
to adjust by journalistic polemics, and I shall not attempt 
to alter your expressed opinion. But the real fact is that, 
as an engineer who designs his own plant, I am an object 
of aversion to the Western Electric Company of Chicago, 
which has been in the habit of finding telephone engineers 
in this country plastic enough to use its manufactures 
and to believe everything they say is best is best. 
That — manufactures a central-battery system, 
which they have been fortunate enough to get the 





Post Office to partly adopt in London, and the National 
Telephone Comneeny to adors experimentally in Bristol, 
Hull, and elsewhere ; but which eminent telephone engi- 
neers in ag 8 ar of the world will have ca to do 
with. The Western Electric'Company are‘ of opinion 
that every thing they do not themselves manufacture is 
obsolete and inefficient, hence the disapproval of my 
work, which dispenses with their products and provides 
switching systems which exceed their own in rapidity, 
certainty. and economy. The agent of this company in 
Great Britain, Mr. Kingsbury, goes about the country 

ving evidence at the various telephone inquiries con- 

emnatory of everything he does not himsell sell, 
and is the author of, at least, some of the lead- 
ing articles which have appeared against competi- 
tive telephony. The present campaign against muni- 
cipal telephones springs from three sources:—l. The 
monopolists’ fear of it. 2. The desire to crush an engi- 
neer who has independent views, can design his own 
ee and is able to do without American apparatus. 

. And least, to the antipathy entertained in some quarters 
against municipal trading.  ° 

The question of depreciation is again one on which 
differences of opinion have always existed, and no doubt 
will continue to exist ; and therefore I shall not attempt 
to convert you on the matter. But I deny in the most 
emphatic manner possible the suggestion that the Glas- 
gow ey is not of the very best in every respect, or 
should be placed, as re depreciation, on any other 
basis than that adopted by the Post Office. _ 

Your approval of anonymous one-sided communica- 
tions to'town councillors surprises and grieves me, for I 
bought the first number of ENGINEERING, have been a . 
constant subscriber, and sometimes a contributor, and I 
must say that I had formed a far better opinion of the 
paper, its objects and its standing, than these articles 
and this confession permit me to do now. 

lf the Editors would themselves look into this matter, 
they would probably discover how grossly their authority 
has been misused by the contributor to whom they have 
made free their editorial columns. Those who have 
garbled and misstated the Glasgow telephone accounts 
are perfectly well aware, but have purposely concealed 
the fact, that no real attempt to ascertain the position 
of the undertaking can be founded on the amount of 
revenue credited to the year 1902-3—viz., 35,0147. That 
amount does not represent the true state of matters, for 
the accounts show that the total amount received in hard 
cash during the year was actually 43,311/. 17s. 1d. 1902-3 
is credited with so little because it’ was only the first 
complete 7 of working; and while the full pro- 

rtion of revenue proper to the succeeding year has 

m carried forward, 1902-3 ‘was impoverished by 
having put to its credit only the carried forward from 
the fractional year behind it, which was necessarily small. 
Any person wishing to ascertain the true prospécts of the 
business would take two figures—firstly, the total amount 
received during the year in hard cash—viz., 42,176/. 5s. 7d. 
for rentals plus 1135/.' 11s.’ 6d. for sundriés; total, 
43,3111. 17s. 1d.; and; herygny: & the total working ex- 
penses as per pages 8, 9, and 10 of the accounts, amountin; 
in all, including interest and sinking fund,.to 33,3207, Is, 1d 
The difference between these two amounts is 9991/. 16s. 
Put in another way, the average receipts of the 9122 
stations was 4/. 14s, 11d. per station, and the average 
working expenditure per station was only 3/. 13s., leay- 
ing a surplus on every instrument working of 1/. 1s, 11d. 
per annum. So that each station earns 4/. 14s. 11d. and 
costs 3/. 13s. per annum, and the earning power of the 
system, apart from the accidental fact that on the first 
complete year of working it was only possible for book- 
keeping considerations to show a surplus of 1694/., is 
demonstrated to be nearly 10,0002. per annum—an amount 
more than sufficient to — depreciation, even on the 
most extravagant scale that has hitherto been proposed. 
As a matter of fact, the whole of the criticisms that have 
appeared in the Press are the result either of ignorance or 
malice, and have no foundation in fact. 

You expressed a wish in your last article that if I 
wrote again I would use more moderate language ; but 
this, under the circumstances, I am quite umebie to do. 
I have spoken with warmth, but not unduly so. 

lam, Sir, yours, &c., 
. . . R. BENNETT, 
General Manager and Chief Engineer. 
65, Renfield-street, Glasgow, October 20, 1903, 


[In a covering letter Mr. Bennett asks us to print his 
letter exactly as received. We do so, although it would 
have been more considerate to delete his extraordinary, 
and, we hope, unique, views as to the way in which 
journals of this kind are edited.—Eb. E.] 








THREE-PHASE SWITCH GEAR. 
To THE EpItoR OF ENGINEERING. 

Srr,—We have read Mr, Eborall’s article on -‘‘ Three- 
Phase Switch Gear,” published in the last four issues 
of your journal, with great interest. We feel, however, 
that many of the statements he has seen fit to publi 
are misleading, inasmuch as, while he pays a high testi- 
monial to the advantages of the original single-phase 
Ferranti cellular construction of switchboard, it would 
appear from his ‘article that he considers the cellular 
construction se ‘unsuitable’ for alternating-current 
systems, whether two or three phase, after a certain limit- 
ing capacity and voltage have been reached. , 

e cannot ourselves think that Mr. Eborall has any 
such pronounced ideas ; indeed, the switchboard he pub- 
lishes as typical of those built by the foreign firm he re- 
presents is, in itself, a refutation of such an idea, Any 
one examining the construction of thi will see 





that each high-tension switch is placed in a separate cell, 
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which is closed by a door and bounded top and bottom, 
sides and back, with marble slabs ; or, to quote from the 
article in question, ‘‘The high-pressure gears, bus-bars, 
&c., are... loca . . in compartments; each gene- 
rator and feeder has its own compartment... The 
compartments are brick or masonry, generally formed 
with the help of one of the walls of the building, and are 
open on one side; each is subdivided by marble or slate 
division-slates for the purpose of isolating the different 
pieces of apparatus it contains. These are carried on 
channel or other irons, the oil-switches being arranged to 
slide out on the open side of the compartment.” 

We might quote other passages from the same article 
to illustrate the writer’s appreciation of the cellular con- 
struction in one form or another. The Ferranti cellular 
gear was first introduced for single-phase systems about 
1893, at a time when the units to be controlled were of 
relatively small capacity and medium voltage, and this 
type of gear has throughout, up to the present day, done 
admirable service.* As conditions change, so naturally 
designs must also change to meet them. Instead of the 
small single-phase units of several years ago, we have now 
to deal with very large three-phase units at a much higher 
voltage, and it is interesting to look round and see how 
the various large firms abroad have dealt with the matter. 
If we look at the designs of the General Electric Com- 
pany, Westinghouse, General Incandescent Arc Light 
Company, &c., and those of Continental firms, we see 
that they are all stamped with the impress ‘‘ Cellular ” in 
one way or another. We can, in fact, trace a rapid 
process of evolution, and may say that the practice of 
od can be traced back to the original Ferranti “single 
cell.’ 

In America the tendency is to build compartments or 
cells of brickwork and soapstone ; for the smaller capa- 
cities one compartment accommodates a complete two or 
three-phase switch, as the case may be, while in dealin 
with the larger units a separate cell is assigned to ak 
pole. We further find bus-bars enclosed in separate cells, 
even potential and current transformers being similarly 
accommodated. A notable instance of a Continental 
cellular construction is to be seen at the Porta Volta 
Station of the Milan Edison Company, where three-phase 
switches, transformers, &c., are all enclosed in separate 
masonry cells. It appears to us that if we merely substi- 
tute the word ‘‘cell ’ for * compartment ” in Mr. Eborall’s 
article, we are bound to read the same as a contradiction 
of terms from beginning to end. In one paragraph he 
cries down ‘‘the cellular construction” as entirely un- 
suitable for three-phase working, and in the next advo- 
cates a “‘ cellular construction ” as the ideal towards which 
designers should strive. 

The passage on page 412, referring to the Ferranti 

cellular construction, which reads: ‘‘ And the fact that 
they have been comparatively free from causing accident 
up to the present must be ascribed to the small number 
in use and to the precautions adopted by those who use 
them,” will, we think, cause those readers who are 
acquainted with English standard practice to smile. We 
ourselves think the passage is wanting in logic and fair- 
ness. 
So much for the cellular construction in general ; but let 
us now see what demands Mr. Eborall makes that a 
modern switch gear should fulfil, and why, in his opinion, 
the Ferranti cellular construction is unfitted to fulfil the 
same. These are enumerated in sub-headings A, B, C, 
D, E, F, G, on page 409. Now, it oo ge that Mr. 
Eborall has made a somewhat unwarrantable assumption 
in saying that the Ferranti cellular construction cannot 
be controlled from an upper or lower gallery—i.e., that a 
system of operating the switches similar to that shown in 
this drawing (Fig. 1) would be inapplicable to the Fer- 
ranti cellular gear. This, of course, is absurd, and we are 
surprised that an engineer so capable as Mr. Eborall 
should make such misleading insinuations. 

With the permission of the technical Press, we hope 
shortly to publish some remote-control switch - gear 
arrangements, by no means recent designs, which, while 
adhering to the cellular construction with all its advan- 
tages of accessibility, security, and compactness, embody 
all the points which Mr. Eborall deems im ible of 
attainment with the ‘‘cellular type” of switch gear. It 
will, moreover, be apparent to every thinking engineer 
that duplicate bus-bars, ring-main systems, the applica- 
tion of charging gear, and of rise-of-potential dischargers 
are in no way inherent impossibilities of the cellular type 
of board ; but can, and, in fact, are, in many cases as 
readily arranged for as in any other type of board. 

We may, perhaps, at the risk of making this letter 
unduly long, add, that the advisability of duplicate bus- 
bars has been fully considered by the designers of the 
cellular gear. Duplicate bus-bars do not eliminate faults, 
but rather tend to increase the possibility of their occur- 
rence; and once a fault occurs, they will not save the 
system from ‘ shut-down,” and the arrangements of bus- 
bars shown in Mr. Eborall’s sketch (Fig. 7), which he 
states ‘‘can be adopted to great advantage,” is one 
suggested by us many yews ago. With regard to the 
cramped position of bus-bars in Fig. 3, page 411, which 
Mr. Eborall finds fault with we find . measurement that 
the clearance is greater than on that switch gear which 
he advocates, our design having division plates between 
the bus-bars, while the Continental design has not. 


* In 1895 oil-break switches were first employed on a 
commercial . scale for switchboards, when a Ferranti 
cellular board was installed at the Bankside Station of 
the City of London Electric Supply Company, this board 
comprising sixty 750-kilowatt switches, or an te 
of 45,000 kilowatts. It is true that Mr. Partridge had 
used oil-switches in street boxes before this, but even 
this was not the earliest case of the employment of an 
** under-oil break.” 





in place of that now used between the conductor and 
outer rails. To avoid damage to the newly-laid concrete 
of the floor, the timbers carrying the ben gore flooring 
will rest only on the central invert block and the pro- 
jecting bases of the side blocks. 

In weak ground, where the arch blocks may be insuffi- 
cient to support the superincumbent load till the concrete 
backing has set, temporary timber supports may be fixed, 
to strengthen the arch during the period of setting. 

The following advantages are claimed for the suggested 
method of construction, as compared with the present 
system of iron tubes—viz. :—1l. Greater strength. 2. 
Longer life. 3. The prevention of subsidence by the use 
of less vibratory material. 4. A cross-sectional form 
which will afford greater facilities during construction, 
and for permanent use. 5. The tight packing of the work 
into the excavated area. 6. Economy in first cost and in 
repairs. 

t may be ‘contended that the necessary excavation, 
being about 4 cubic yards per yard run in excess of that 
regained for'a cast-iron tube of similar internal diameter, 

ill retard the rate of progress; ‘but, on the other hand, 
the form of the excavation affords such greater facility 


Lastly, we may add that in the forty British installations 
where the Ferranti cellular gear has been installed for 
operating single, two, and three-phase plants, there has 
been no single case of a fatal accident, which, unfortu- 
nately, cannot be urged in favour of Continental or 
American switch gears. 

With all these particulars before us, we must say that 
we entirely fail to see the force of the many arguments 
that Mr. Eborall has seen fit to bring forward in the 
wholesale comdemnation of a competitor’s switch-gear. 

ours, &c., 
FERRANTI LIMITED. 

Hollinwood, Lancashire, October 21, 1903. 








CONCRETE TUNNEL FOR UNDERGROUND 
ELECTRIC RAILWAYS. 

o- To = EDITor OF pag opr 
Srr,—While fully recognising the engineerin 
skill which has Sasitad in ae ceeadies of “‘tube” 
railways, I venture to question the advisability, or neces- 
sity, for the adoption of cast iron as the material for such 
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es of concrete render | for this work that I consider it would quite balance this 
| objection. 


The undoubted advan 
it impossible that this material should not have been 
considered ; and it has probably been rejected on the 
ground of practical difficulties in using it in conjunction 
with excavation by means of a shield. 

The accompanying drawings illustrate a mode of con- 
structing concrete tunnels with a permanent lining of | 


** tubes.” 


Tam, &c., 

B. C. Srupson, M. Inst. C.E. 
5, Westminster Palace Gardens, Victoria-street, 8. W., 
October 12, 1903. 








armou concrete, or artificial stone, which, I submit, 
overcomes these difficulties ; and I shall be obliged if you 
will publish the details of the suggested method of con- 
struction, for the consideration of engineers and others 
who are interes’ in the many ‘‘tube” railways which 
are now contemplated. 

I propose to use a shield similar in principle to the 
Greathead type, but of the cross-sectional form roughly 
shown by the outer periphery of the concrete in Fig. 2. 
The crown of the cutting edge will overhang the lower | 
cutting-edge by 1 ft. 6 in., and the lower half of the | 
tail of the shield will be cut away for a length of 2 ft., as 
shown in Fig. 1. 

1 ye to construct the tunnel in 2-ft. lengths. The 
shield will be pushed forward by nine hydraulic rams, 
placed as shown in Fig. 2, and capable of exertin 
a& maximum aggregate pressure of 300 tons, subdivid 
in proportion to the length of cutting-edge affected by 


their individual ure, and resis’ by the concrete 
blocks on which they abut. LocomoTivE ORDER FOR LeEps.—Two Hunslet firms 


| 
On the pa ulsion of the shield the invert and floor of | have recently obtained contracts for a number of locomo- 
the tunnel will be constructed on the foundation, the con-| tives. In one case the order was from India, and in the 
crete being retained by boards, supported by stays which | other from South Africa. 
are fitted to the end of the tail for that purpose. The 
side-blocks of armoured concrete will then be placed in| Personat.—We learn that Mr. Herbert F. Moore, 
position, and the space behind them will be filled in with | Mechanical Engineer, has on his post as Instructor 
4 to 1 concrete, similar retaining-boards being used. A|in Machine Design at Cornell University to ances & 
light steel lattice centering, used in the construction of — as Mechanical Engineer at Riehle Brothers 
the previous length, will then be rolled forward into posi- | Testing Machine Company, Philadelphia.—The selling- 
tion, and will receive the arch-blocks. agency arrangement heretofore existing between Messrs. 
Up to the level of the arch springing, which is the | John Macdonald and Son and the Consolidated Pneu- 
horizontal centre-line of the tunnel, the work will have | matic Tool Company, Limited, has been terminated by 
been constructed on and against the surface of the ex-| mutual consent, and the latter company have appointed 
cavation ; but above this level the projecting 2 ft. of the | Messrs, Leith, Bolckow, and Co., 10, Neville-street, New- 
upper half of the shield will cover the work, and such | castle-on-Tyne, as their district representatives. District 
tight packing as is then done must be against the tail of | headquarters have also been established at 53, Waterloo- 
the shield. ro avoid unnecessary increase of friction in| street, Glasgow.—Mr. Jenner G. Marshall, A. M. Inst. 
the propulsion of the shield only the first 3 ft. or 4 ft. | C.E., asks us to state that he has removed his office to 
above the springing of the arch will be tight packed ; over | the Tyndall Works, Sloane-street, Camden-street, Bir- 
the crown of the arch only 8 in. of concrete will be placed, | mingham.—Mr. H. Wordingham, M. Inst. C.E., 
the remaining 4 in. being put in and rammed as the shield | announces that in consequence of his — accepted the 
goes forward. The small interval behind the 3 ft. or 4 ft. | offer made him by the Admiralty of the position of 
of concrete above the springing of the arch, left by the | Klectrical Engineer-in-Chief to the Navy, he has disposed 
withdrawal of the tail of the shield, will be filled in by | of his consulting practice to Mr. Thos. L. Miller, ™. 
the injection of cement grout. Inst., C.E., who has carried on a similar practice for & 
No block of armoured concrete used will weigh more | number of years from his offices at 7, Tower Buildings 
than 5cwt., and only the two side blocks will equal this | N., Water-street, Liverpool, and at 61, Old agg 4 
weight ; they will therefore be lighter to handle than the | London.—We are asked to state that Mr. Ge 
iron tube castings now used. | Hooghwinkel, M.I.E.E., has resigned his position 4s 
Electrical Engineer- 


the carriage of materials, and also | ing Company to establish himself as consulting engineet 
‘Decre oan, 20 and 22, Victoria-street, S.W. 


MATHEMATICS FOR ENGINEERS. 
To THE EprTor or ENGINEERING. 

Sir,—I read your current article with great interest, 
| but I must take exception to your general and sweeping 
statement that a Cambridge mathematician is “‘ hostile to 
application of all and any sort.” Now this is directly 
contrary to my experience. : 

The fact that he generally knows more of mathematics, 
pure and applied, than is oo for the usual problems 
connected with the science of engineering should, I think, 
be considered an advantage. I must say I consider the 
acquisition of the analytical tools the difficult part, and 
not their application. 





Yours, &c., 
M. Inst. C.E. 


Holly House, Lowton, Lancashire, October 17, 1903. 




















The tunnel, having a floor width of 10 ft., will afford | assistant chief engineer to the B: 
superior facilities for 
space, outside the rails, for permanent timber gangways, | at 
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44-IN. CENTRE FOOT-LATHE. 


CONSTRUCTED BY MR. J. T. ANDREWS, ENGINEER,. SPALDING. 











ON this page we publish an illustration of a 44-in. 


centre foot-lathe recently constructed by Mr. J. T. 
Andrews, of Spalding. This lathe, although built on 
general lines, has several points about it which are 
worthy of mention. The object of the maker was to 
bring out a well-made, substantial, and handy tool 
at a moderate cost. 

The crankshaft is provided with parallel swivel- 
bearings. The bed is made extra deep ; it is of ample 
section, and is provided with a gap, as shown. The 
end-play of the leading screw is all taken up at the 
headstock end, the adjustment being made on a collar 
solid with the screw where it passes through the 
bracket. The swing-frame and reversing gear are 
secured by hand-levers, which saves the trouble of 
looking for and picking up spanners. The poppet- 
head is clamped by an eccentric motion, the lever 
being placed at the back of the lathe so as to be out 
of the way when the slide-rest is used. This lever is 
clearly shown in the illustration. The lathe has a 
hollow mandrel, which is fitted with a ball thrust- 
bearing. 

This mandrel is made of special hard steel, and 
is of ample diameter. It runs in phosphor-bronze 
parallel split bushes, which can be adjusted by | 
being drawn into coned holes in the headstock by | 
means of nuts. On the left-hand side of the saddle 
there is an extension piece, in which is planed 
a T slot, which is useful for clamping work on 
the saddle, and also for the reception of an adjust- 
able stop, which ¢an be used for cutting inside and 
outside threads. The top slide of the rest has also 
a stop which is adjustable along a VY slot. A 
milled nut on the top of the rest is sufficient to fix 
down the circular tool-holder without the use of a 
spanner. The base of the swivel-slide is divided into 
— for taper-turning, as is usual, and the surfacing 
slide can be run right out for cleaning. The double 
nut for the leading screw travels in aV slide, which 
can be readily adjusted to any degree of stiffness. 
The sliding parts of the lathe are all fitted by scrap- 
ing, and there is strength in all the parts for heavy 
and accurate work. The lathe, as shown in the illus- 
tration, is driven by a belt ; but it can be fitted with 
V pulle and driving-wheel if desired. Jt can be 
Supplied up to 12-in. centres, and ought to prove a 
— e tool for engineers, electricians, and technical 
schools, 





Coat mn NorrincHamsuire.—In connection with the 
development of the Dinnington coal-field in North 
Nottinghamshire, a third pit is to be sunk near Wood- 
sett, a village within 2 miles of Dinnington, and almost 
abutting on Lindrick Common. The new pit will be on 
land be’ pny. fag the Duke of Leeds, and the capital for 
carrying out the project is to be found by a syndicate of 

ancas ire coalowners and agents. It is expected that 
the Dinnington pit will be in working order in about 








INDUSTRIAL NOTES. 


THE returns of the Labour Department of the Board 
of Trade on the state of the labour market in Sep- 


tember are d on 3506 returns —viz., 2187 from 
employers, or their associations, 1254 from trade 
unions, and 65 from other sources. 

Employment in September continued to decline, 
except in the mining industry, and in a few trades of 
lesser importance. As compared with a year ago, 
there is a considerable falling-off in the general state 
of employment, particularly in the cotton and ship- 
building industries, and the percentage of unemployed 
members of trade unions is higher than the mean 
percentage for September in the past ten years. 

In the 226 trade unions, with an aggregate member- 
ship of 558,508, making returns, 32,179, or 5.8 per 
cent., were reported as unemployed at the end of 
September, as compared with 5.5 per cent. in August, 
and 5 per cent. in the 221 trade unions, with a 
membership of 553,870, from which returns were 
received for September, 1902. The mean percentage 
of unemployed returned at the end of September 
during the past decade was 4.5. 





In coal-mining, employment during September was 
slightly better than a month ago, but was not so good 
asa yearago. At collieries employing 500,364 work- 
people, the pits worked an average of 5.22 days per 
week in the four weeks ended September 26, as com- 
pared with 4.89 in August, and 5.35 in September, 
1902. The average for August, 1903, is lowered on 
account of holidays. The number of workpeople em- 

loyed at the pits for which returns were received 
for both periods was 1.7 per cent. greater than a 
year ago. 

Employment in iron-mining continues een In 
the 136 mines and open works covered by the returns 
received from employers, and employing about 15,650 
workpeople, the average number of days worked was 
5.78, compared with 5.76 in August, and 5.81 in 
September, 1902. 





Employment in the pig-iron industry continues on 
the whole fairly good, but it shows a slight falling-off 
compared with a month and a year ago. Returns 
relating to the works of 113 ironmasters show that 
318 furnaces, employing about 22,150 workpeople, 
hwere in blast at the end of September, as compared 
with 322 at the end of August, and 325 a year ago. 

In iron and steel manufacture employment shows 
little change compared with a month or a year ago. 
At 199 works covered by the returns received from 
employers, employment shows a decrease of 0.7 per 
cent. as compared with a month ago, and an increase 
of 0.9 per cent. as compared with a year ago. 

Employment in the tinplate trade shows a decline 
compa: 





eighteen months, 


widespread stoppage of work which took place on 


with both a month and a year ago. The} 
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August 31 terminated on September 7, and at the end 
of the month 356 mills were working, compared with 
367 at the end of August, and 400 a year ago. 

In the engineering trade employment generally is 
quiet, and worse than a month ago. The percentage 
of unemployed trade-union members was 4.8 at the end 
of September, as compared with 4.2 in August and 4.9 
in September, 1902. 

In the shipbuilding trade employment generally is 
bad, and worse than a month and a year ago. ‘The 
percentage of unemployed trade-union members was 
13.4 at the end of September, as compared with 11.2 
in August and 10.9 in September, 1902. 

In the building trades employment continues mode- 
rate; but shows a decline as compared with a year 
ago. The percentage of unemployed trade - union 
members among carpenters and joiners was 4.0 at 
the end of September, compared with 2.9 at the end 
of August, and 3.3 a year ago.. The percentage for 
plumbers was 6.4 at. the end of September, compared 
with 7.1 at the end of August, and 5.9 a year ago. 


Employment in the glass trades has further de- 
clined, and is bad in the bottle-making branch ; in 
other branches it is slack generally. In the pottery 
trades employment has improved. In the brick and 
tile trades it is fair. 

Owing to the continued high price of raw cotton, 
employment in the cotton trade has been bad, being 
worse than in August and much worse than a year ago. 

Employment in the woollen trade is good. In the 
worsted trade it is slack. Of the total number of 
operatives reported on, 27 per cent. were employed in 
firms reporting short time or ‘‘ machinery standing” 
in one or more departments. 

Employment in the hosiery trade shows a further 
decline and is slack. Employment in the jute trade 
shows an improvement, and is good. Inthe flax trade 
it is fairly good. 





The employment of agricultural labourers was on 
the whole regular, though casual labourers were in 
irregular at in several districts owing to bad 
weather. Harvesting continued nearly the whole 
month, and the supply of extra harvestmen was 
generally equal to the demand. 

Dock and riverside labour in September was fair, 
and showed little change as compared with August. 
As compared with a year ago it shows a decline. The 
average number of labourers employed daily at all the 
docks and principal wharves in London during the 
four weeks ended September 26 was 13,794—an increase 
of 1 per cent. as compared with the average for 
August, but a decrease of 5 per cent. as compared 
with the corresponding period of last year. The 
average number employed in September during the 
six years 1897-1902 was 15,449. 


The total number of workpeople involved in disputes 
which began or were in ah, ae during September, 
1903, was 11,577, as compared with 29,523 in August, 
1903, and 25,059 in September, 1902. 

The aggregate duration of all the disputes of the 
month, new and old, amounted to 120,000 working 
days, compared with 266,000 in the previous month, 
and 250,300 in the corresponding month of last year. 

Twenty-four disputes began in September, involving 
5852 workpeople, compared with nineteen in August, 
1903, and eighteen in September, 1902. 

Definite results were reported during the month in 
the case of twenty-five disputes, new and old, affect- 
ing 6476 workpeople. 

Of these disputes, three, involving 497 persons, 
were decided in favour of the workpeople ; thirteen, 
involving 4237 persons, in favour of the employers ; 
and nine, involving 1742 persons, were compromised. 

The changes in rates of wages reported during 
September affected about 23,000 workpeople, of whom 
about 5000 received advances and 18,000 sustained de- 
creases. The net effect of all the changes was a de- 
crease of about 400/. per week. The changes of the 
previous month affected 121,200 workpeople, the net 
result being a decrease: of 1300/. weekly. During 
September, 1902, the number affected was 135,000, 
and the net result was a decrease of 5460/. weekly. 

The only changes of importance were decreases affect- 
ing 6850 blast-furnacemen in Cleveland and Durham 
and West Cumberland, and 1250 blast-furnacemen and 
5000 iron and steel workers in South Wales and Mon- 
mouth. One change, affecting 135 workpeople, was 
arranged by a conciliation board, and five changes, 
affecting 14,150 workpeople, took effect under sliding- 
scales. The remaining changes, affecting 8700 work- 
—_ were arranged directly between — and 
workpeople or their representatives, and of these 
changes, two, affecting about 2150 workpeople, were 
preceded by disputes causing stoppage of work. 


The reports as to the trade of Lancashire are not at 
all encouraging for the future. A general slackening 
off as regards new work is — from most engi- 
neering establishments, while there is a large increase 
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of workmen coming on the funds of the union. The 
textile-machinery branches remainextremely depressed, 
particularly in Oldham. Machine-tool makers are only 
well engaged in exceptional cases, and few orders are 
coming in. Boiler-makers are also indifferently sup- 
plied with work. Fortunately, the locomotive and 
mechanical building trades, and most sections of elec- 
trical engineering, are better employed. 


In the Birmingham district there is a little more 
doing, principally on home account, but it can scarcely 
be said that there is any permanent improvement in 
the situation. In the heavy ironfoundry branches 
there is a little more activity than recently, and 
bridge-builders and some of the constructive firms are 
fairly well supplied with work, while engineers have 
enough to keep them going. But in the cycle trade 
there is little doing, with the exception of a few foreign 
orders, although the motor-manufacturing department 
keeps well occupied, and here alone does the future 
look bright. As a result, those firms who provide the 
component parts are also busy, in anticipation of next 
year’s requirements. The electrical branch is also 
fairly active. But in several departments of industry 
there is dulness. 


Reports from Staffordshire are more hopeful, there 
being active aay in connection with engineerin 
industries, notably from the Colonies. Some pone | 
lines have been secured in hurdles, fencing, and roofing 
work, and one of the large firms has in contemplation 
considerable extensions, As regards the steel trade, 
Midland agents of the American Steel Trust are not 
offering any trans-Atlantic material at present on the 
local market, though they are expecting instructions 
so to do shortly. Agents of German houses are offer- 
ing steel bars at 4/. 10s. for rolling down into sheets. 
German steel rods are being imported into this dis- 
trict to be drawn down into steel wire, and these rods 
are obtainable from 2s. 6d. to 5s. less tnan those of 
British manufacture. It is pointed out that when 
1000 tons of steel rods are purchased in Germany, it 
means a loss of production in England not only of the 
rods themselves, but also of the labour required to 
produce the necessary raw material out of which to 
manufacture the rods. Galvanised corrugated sheets 
are quoted 11/. to 11. 5s., and manufacturers are 
beginning to inquire what would be the effect upon 
their costs of production if spelter, which is obtained 
largely from the Continent, was to be made any dearer 
than at present by the suggested import duties upon 
raw materials. 

Owing to the serious stagnation in trade consequent 
upon the inflation of the price of raw cotton, very 
considerable interest has been taken in the Lancashire 
cotton district in the movement of the British Cotton- 
Growing Association. This organisation, which has 
now been put on a very promising basis, has for its 
main object the development of cotton-growing in the 
Empire, and it is now proposed to raise 50,000/. during 
a period of three years for the purpose of carrying out 
practical experiments. The movement is certainly 
not only supported by the employers, but by the 
workers, largely through co-operative organisations, 
At a conference which has just been held it was 
announced that the following districts had made con- 
tributions :—Manchester, 5141/.; Liverpool, 2000/.; 
North and North-East Lancashire, 4777/.; Oldham, 
8653l.; Ashton, Stalybridge, Stockport, and Mossley, 
1210/.; Rochdale, Heywood, and Bury, 1810/.; Bolton, 
2381/.; and there have been large contributions from 
the operative societies. It was agreed that the dele- 
gates at the conference should bring the matter before 
their individual co-operative societies with a view to 
contributions. 


It isa remarkable fact that while the politicians 
and manufacturers are looking with suspicion on the 
advance of the iron, steel, and engineering industries 
generally in Germany, the workers’ organisation in 
this country should show a practical sympathy with 
the aspirations of the estoy agp ie These latter 
are embarking upon a contest for the institution of a 
nine-hours day, a minimum wage, &c., and they have 
appealed to the Amalgamated Society of Engineers in 
this country for assistance. The engineers’ executive 
council propose to accede to this request for help, 
partly because the Gerinan workmen rendered aid 
some seven years ago in order to prevent the 
influx of Continental labour into this country, and 
at the same time contributed 14,500/. to the funds 
of the British engineering organisation. It 
thought that this kindness should be reciprocated. 
The council have therefore issued a letter to the 
branches, asking for a levy of sixpence per member 
in support of the German Metal-Workers’ Union, to 
further their struggle with the German Metal-Manu- 
facturers’ Association. 


in a suspension of 3500 men. This is the more re- 
grettable, as the Scotch oi] industry cannot be said to 
be in a very flourishing condition, in view of the great 
competition of American and Russian oil-fields. The 
dispute originated owing to a demand addressed to 


.the companies on behalf of the miners for an advance 


in wages of ls. per day, and arbitration was suggested ; 
but there was some difference of opinion as to the 
terms of the case, which should be stated to an arbiter. 
But this might have been overcome bya little calm reflec- 
tion. The workmen, however, while negotiations were 
proceeding, threatened to reduce the working week to 
four days—from Tuesday morning till Friday night, 
and this threat was carried into effect last week 
end, and as a consequence the mines were closed by 
the employers on the afternoon of Monday last. The 
whole of the oil-shale mines are therefore idle. 


The municipal elections are now upon us, and it is 
always interesting to note the influence of trade 
organisations on the situation, and it may be said at 
once that this influence is, year by year, increasing in 
view of the development of municipal trade. Glasgow 
is proud of its municipal progress, and of the extent 
to which the Corporation is committed in various 
directions. It is therefore significant to note that a 
Glasgow workers’ municipal election committee has 
been organised, and has prepared a very extensive pro- 
ery which was placed before the Glasgow Trades 

ouncil at a recent meeting. It is worth while indicating 
very briefly the extent of this programme. It includes 
the erection of people’s dwellings, the establishment 
of a fair-rent court, the establishment by the Corpora- 
tion of a works department to ensure good materials 
and trade-union conditions in all public work ; more 
popular representative control of the Clyde Trust and 
all public charitable bodies, and the removal from the 
Town Council of the Dean of Guild and Deacon- 
Convener, who are not popularly elected ; the esta- 
blishment of hospitals, infirmaries, and convalescent 
homes by the municipality ; Corporation employés to 
have a maximum working week of 48 hours, and full 
liberty of combination as trade unionists, co-operators, 
members of friendly societies, or other kindred 
organisations. This programme speaks volumes as to 
the serious effect of the extension of the number of 
municipal voters employed by the Corporation. 


One hears occasionally of freedom of America from 
trade-union influence sey as it is sometimes put, to 
the polyglot character of the populace. A correspon- 
dent communicates to the Times a letter which would 
indicate that in Chicago, at all events, the conditions 
have advanced even far in excess of those obtaining in 
this country :— 


I had employed a firm, which hires a few non-union labourers, 
to paint one of my wife’s apartment buildings. One day the 
master painter complained that our janitor had removed the 
ropes, scaffolding, paints, and tarpaulins, and thrown them into 
the street. I at once went down to the building and asked the 
janitor how these things came to be lying in the street. ‘* Well,” 
said he, ‘‘ this is a union building, and as some of the painters 
are ‘scabs,’ some of us got word to throw the stuff out.” As he 
admitted that he had helped to do this, I discharged him, and 
went to the telephone to call up my agents to have them send me 
anew man. When I came out I found several rough fellows await- 
ing me. One of them, whom | afterwards learned was the walking 
delegate, said to me, ‘‘ What do you mean by discharging this man? 
Now you take him back or I'll make it warm for you.” I replied by 
ordering them all off the premises, to which nr paid no attention, 
threatening me with personal injury. I applied to the police ; 
but when the officer entered the basement and found that it was 
not a mere question of ejecting trespassers, but a matter involving 
a labour union, he advised me to do as the walking delegate told 
me, and categorically refused to act. I was therefore obliged to 
employ armed Pinkerton men, and keep them in the building 
several days to protect a non-union janitor. Pickets were placed 
around the apartments, milk and groceries belonging to tenants 
were in several instances destroyed or stopped, and finally the 

janitor was assaulted and sent to a hospital with serious injuries. 
hired another man, who proved to be an emissary of the 
union. In bitter cold weather he scattered the fires under 
the steam boilers over the basement (arson), broke windows 
and opened doors so that many of the water - ee froze 
(malicious mischief). It was and is im ible to. obtain any 
redress for this damage. In another building we pay a janitor 
100 dols. a month, the union scale being 45 dols. a month, shorter 
hours, and less work. He does not wish to join a union. Recently 
he was assaulted by three men and beaten into unconsciousness. 
Had the police dared, they would have gladly caught these men. 
Last week another odd situation arose. Masons on a new apart- 
ment building we are putting up notified us that they would not 
permit bers of a pl s’ union to build catch-basins. The 
plumbers’ union nvtified us that they would not permit the masons’ 
union to touch them. So, for the present, at least, we have no 
catch - basins. Both unions, with others, have compelled us to 
refuse to employ negro labour except in certain menial posi- 
tions. Every morning a walking delegate appears to inspect the 
labourers’ monthly cards and to see that no workman is doin 
more than the daily allowance, for the rule is that the best an 
quickest workman must do no more than the poorest and slowest 
man of the gang. Last Monday 75,000 members of labour unions 
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raded through the streets of Chicago—Labour Day is a national 
oliday—many of them performing military evolutions to the 


is | great joy of the crowd. Several unions have forbidden their 


members to serve in the militia, forcing some to resign, as such 
service is su to be incompatible with membership, presum- 
ably because the militia may be called upon to protect property. 
It seems clear to me that if this sort of thing is not stopped, we 
will not only smash our “ prosperity,” but add a mad chapter to 
the history of democracy. 








ARGENTINE GOLD. — Mining companies are being 


The difference between the workers and eens formed at Buenos Ayres with large capitals to work 


in the shale-mining industry of Scotland has resu 


ted | on the dredging principle in rivers. 





A NEW CONTINUOUS PROCESS FOR 
MAKING INGOT MOULDS. 


WE illustrate on the next page the plant for making 
ingot moulds erected at Sharpeville, Pa., U.S.A., by 
the Thomas D. West Foundry Company. A plan of the 
plant is represented in Fig. 1, whilst Fig. 2 shows a 
section through it on the line AA. The changes from 
current practice are radical. 

The present practice of making ingot moulds for 
Bessemer and open-hearth steel is as follows :—The 
moulds and cores, being first rammed and finished, are 
placed in a drying oven or covered pits, and left 
over-night todry. The next day they are taken from 
the drying ovens, assembled on the casting floor, and 
poured ; this occupies all the second day. Daring the 
night, or early in the next morning, they are shaken 
out, the next day cleaned, chipped, and loaded for 
shipment, thus occupying 48 hours in the process of 
making a mould. ‘The flask in which this mould has 
been made has been employed the same length of time 
before it can be used again, and to cast any particular 
mould at the rate of one in 24 hours it is necessary to 
provide two flasks, since one flask will yield but one 
mould in 48 hours. By the continuous process about 
to be described it is possible to turn out a mould in 
less than eight hours, so that three moulds are obtained 
from one flask in 24 hours, This makes it practicable 
to use special machined flasks for small as well as large 
orders (which gives a much better casting), in a foundry 
doing a general mould busiuess, instead of the jobbing 
or ot bed er flasks necessary under the usual methods 
of making moulds, 

In attempting to accomplish continuous operation in 
a mould foundry the first step must be to abolish a 
permanent casting floor, which is occupied first by the 
closing of moulds, then by the pouring, then by the 
waiting to cool, then by the shaking out, and, finally, 
must be cleaned up before it can be used again. In 
place of this, the moulds are assembled on bogies, 
which are kept moving ahead for the successive opera- 
tions, until shaken out, when the empty flask and core 
bar are returned on a previously-used bogie, to repeat 
the operation, thus avoiding the accumulation and 
long delay otherwise incidental. The operations are 
as follow :— 

The cores are rammed on plain plates at A, shown in 
plan and elevation, and are dried in from two to three 
hours’ time without removal, after which they are set 
into the prints of the bottoms on the bogies at B. 
These are now pushed by a locomotive up to C. Next, 
the cheek parts of the flask having been rammed at D, 
they are removed to racks at E, where they are 
finished and dried, an operation requiring from two to 
three hours’ time. These cheek-flasks are now hoisted 
and lowered over the cores at C. A cope and runner- 
box that has been dried in the oven F is now placed 
on the top of each flask. After the bottom and copes 
are clamped to the cheek-flasks, the moulds are moved 
up toG and poured. After the moulds are poured, 
and the runner-box and cope removed, the bogies are 
moved to K, where the cheek-flask and ingot casting 
are hoisted together from the bogie to be placed over 
the pit L, where by means of a vertical stripper, the 
core bar is pushed out of the ingot casting and drops 
into the pit. The cheek-flask and ingot casting are 
now hoisted off from the pit and laid flat at M. The 
uppermost part of the cheek flask is now removed 
with the crane’s auxiliary hoist, and the ingot-mould 
casting lifted out of the under part of the cheek-fiask, 
and laid on adjacent ground at Y. The empty cheeks 
are now assembled and clamped. The bottoms 
on the bogies having been made up while hot, so 
as to be self-drying, the cheek parts of the flask 
are placed back on the bogies in position at N, 
and the core bars lowered inside of them, after 
which the bogie is transferred to the return track 
No. 3, and thence moved down and _ transferred 
over to track No. 1, to again be in the position 
as shown at B. The core-bars and cheek-flasks are 
hoisted off the bottoms, and placed in position to again 
make the cores and moulds. Dried cores again being 
set into the bottom prints, the locomotive Z is brought 
into action to push the bogies forward again, as shown. 

The sand having been removed from the outside of 
the hot ingot <a, * at Y, it becomes necessary, for the 
comfort of the men, to prevent any accumulation of 
hot moulds at this point. For this reason, the mould 
is hoisted to a bogie made to hold three or more cast- 
ings placed at P on the surface track No. 4. This track 
encircles the outside part of the foundry where the 
bogies are left in numbers as at R, to cool off the ingot 
castings. While lying here the core sand is removed 
from the interior of the ingot castings; and after they 
are cooled sufficiently to -“ chipped they are moved 
ahead into the left-hand end of the foundry, where they 
are placed on tracks at 8 ready for chipping, or are 
poe as they lie on the bogies ; after which they 
are hoisted, weighed, and placed in cars on a track 
for shipment to the consignees. 

The sand is mixed in the locality where the ingot 
castings are taken out of their flasks at M and Y, and 
adjacent to new sand, by shovelling it into a Standard 
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/ Fig. 1. TRACK?. 
















































































































































i T T T T T La 
nt 
STORAGE ROOM SAND SIIED A. 
3 
w v > 
I I I [ OXI XOT xO! l ] To] I l I l 
goee00 (68) (@e)|_] (0000 
goo OT M Y K 
Ss ] j L f] {) 3 
al | ls Gedogoo i oobo 
5 meats O08000 jpooo 
< Oo = : 
hg \ rey =x x x x zm 7) Ly 
Pe TRACK*) : 
— TRACK*2 7 H 
| | | | TRACK*3 a — A 
TRACK *¢ han — es aed 
I I ; I I I I le sa 9 I 
BLACKSMITHS SHOP GREEN SAND FLOOR : | (IACHINE SHOP 
> 
2 
L | 2 1 | N 2 1 ! 1 1 1 1 t : 1 1 x ee: 
° 
sens oan Pp CORE ‘4 9 
=) F 
ROOM 
TRACKNS8. 
1 N%t. Shipping Gane 
TRACK N°9. N°2. Core &Flask » 
N?3. Gosing * 
N°4. Pouring oe 
N°5. ShakingOut » 
Fig. 2. Section A-A. pg po, 









- 





D ; 
----Length of Foundry 260 





(7987) 


Sand and Foundry Supply Company’s (Cleveland, | railways—viz., that of the Pennsylvania Company, | rate and raise the piston, and that if, after the piston 
Ohio) disintegrating, riddling, and mixing machine T. the Lake Shure and Michigan Southern, the Erie, and | had been raised, the cylinder were removed from the fire 
The sand being mixed to the right dampness and the Baltimore, and Ohio—for shipping castings. and cooled, the steam would condense and the piston 


strength by tl lditi i | would descend; but this was only an illustration of 
ste 7. e amian eh Sew ame chamenes from | | common knowledge. Sir Samuel Morland had, in 1683, 


the sand-sheds close by, it is conveyed from the mixer | : 
; 3 F | stated* that steam occupied about two thousand times 
i Bag utr W, and eae any for | THE NEWCOMEN ENGINE.* the space of the water from which it was produced, and 
mid Ne ee ee ; By Huway Davey, Member of © il made some calculations as to the powers to be obtained 
The plan of the tracks allows for great freedom in | ge: ee ee from different sized cylinders, but ted i 
2 : . ylinders, but suggested no practical 
such movement and storage of bogies as may be called, A GREAT deal has been written on the steam-engine mode of operation. An experiment to determine the 
for by reason of breakdowns in cranes or machinery, | generally, but the author has not met with any connected | density of steam was made by John Payne in 1741. Payne 
or the interruptions of systematic pouring periods. | Tecord of the invention and construction of the first steam- | ¢oncluded, as the result of his experiments, published in the 
Locomotive power is -best adapted for this work, |engine—the atmospheric engine of Newcomen. Unfor- | « philosophical Transactions,” vol. xli. page 821, that one 
as inde sulio 10V t of Ph bogies i in. tunately, it does not appear that very detailed information oybic inal of water formed 4000 cubic inches of steam. 
tial Th 1 movement of the bogies 1s essen | is available, but the author has been able to bring to- | Reighton calculated, from an experiment with the Griff 
al, 1e locomotive and bogies are arranged so that gether some facts, which, with the aid of appendices con- 8 , ‘ . 
the latter be moved b h ll of the f : : : pe On- engine, the second Newcomen engine erected, that the 
cats can be mov y a push or pull of the former | tributed by others, and some illustrations of the =e "specific volume of steam was 2893. The properties of steam 
While on a side track, as well as on the same track. | itself, may be found to be a useful contribution to place were probably no better known to philosophers than to the 
The combination of the three tracks with their switches | on record in the Proceedings of the Institution.. There | 5)qinary obse hic had : 

: - ; : y observer who seen the lid of a kettle dance 
below the general floor level tends to convenience and | are not many examples of the engine now in existence, | ynder pressure, or steam issue from the spout. The only 
economy in closing and casting the moulds. B | and when they are consigned to the scrap heap—the re- | practical application of steam was made by Savery, who, 
arranging the tracks, and the power to move loads | ceptacle of great efforts of the past—all will, perhaps, be | i, 1696, described his invention in a pamphlet entitled 
on them, longitudinally of the foundry, the travelling for otten. .,_ | ‘The Miners’ Friend.” Savery’s engine was a pistonless 
cranes can be allowed to localise their work so that owards the end of the seventeenth century, philo- | steam-pump—in fact, the pulsometer of to-day without 

: erg n sophers and mathematicians searched for a new method | ; PUES ig : N 
none of them will interfere with the others, and hence ra ‘ Pate : “| its automatic action. It remained for Newcomen to 
avoid the wid f longitudi : trav of obtaining motive power. Mining was an important in- | associate the bits of common knowledge in his mind for 
the | . ft e range of longitudinal crane travel and | dustry, te ara in most cases a new power, that the mines’ inventing the steam-engine. He was a blacksmith, pro- 
€ loss of time in one crane getting out of the way | might be worked to greater depths. ater-power, where : mi: 
of another which is generall iembesh-im Homiedetes taaat  nsuffici d S diteial| bably accustomed to invent methods of construction in 
g ly experienced in foundries | available, was often insufficient, and manual and animal | the prosecution of his art. At that time mechanics were 














“a — or a travelling cranes. ; sedans prac eed too small = too expensive for —- | more self-reliant than they are now. He knew from ex- 
tne ¢ plant is designed for ten moulds per hour (weigh- ing any but shallow mines. eee mining was = ha perience what a lever was, a pump, @ piston, a cylinder, 
fe & from 3500 lb. upwards), operating continuously | only possible with pumping mr anery- seg ge ol a boiler, and he knew that the atmosphere had pressure, 
or twenty-four hours a day. The plant is located | Were used for working pumps. The ig ++ pom of the and that steam possessed a far ter volume than the 
within half f, mile of seven merchant blast-furnaces, pee fae . loge nt chatisinetagane ig teed re which pone it. pod not require a a 
running on Bessemer iron, and the facilities for makin cans : than common knowledge and observation to realise that. 
prey either from direct i 7 4 | acted on by the atmosphere, a vacuum having been formed | [> produce the steam-engine from such known facts re- 
’ direct or pig metal, cannot be sur h f d ah A oa pa - rey 
passed. Gas-engi irect- | under the pistons by the explosion of gunpowder, and he Guyired invention. Philosophers probably knew what 
engines, direct-connected to generators, | hinted that it ht be d by stea It was! ~: 
operated by natural gas, furnish current for ho | aca a at 16 mign one Dy Svcad. might be done, but Newcomen had the advantage of see- 
motors Bas, = claimed for Papin that he invented the steam-engine, hee | ing what could be done, and he did it. The engine when 
The iaidie eieioee 7 cause in 1685, in one of his letters, he illustrated what | produced was imperfect, but defects became obvious to 
Set ! - ing is located in about the centre of | was known of the properties of steam, by saying that if | the designers and constructors of steam-engines, and the 
wees of land, leaving ample room for storage of | water was put in the bottom of a cylinder under a piston, | want of perfection at the present day is not from want 
te cael oon —e ae paneer as is | and the cylinder be put on a fire, the water would evapo- | of theory, but because of Practical limitations and want 
r a large foundry. e location is a most | ——_——-_—— —---—--—- | of practical invention. e theory o' @ steam-engine 
e os 2 ; 

Pe one for obtaining raw material, and for the | _* Paper read before the Institution of Mechanical En-| . : 

ibution of output. It has the advantage of four | gineers, October 16, 1903. | * See Tredgold’s ‘‘Steam-Engine.” 
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has followed its application—the natural order of things. | is known of Newcomen. It 1s recorded that he was a 
Ascertained facts form the best foundation of theory. | blacksmith or ironmonger residing at Dartmouth, in 
Watt's invention of the separate condenser was founded | Devonshire, and that he was employed by Savery to do 
comparatively on no greater theoretical knowledge than | some work in connection with his water-raising engines. 


Newcomen’s invention of the engine itself. 


Watt was | In this way he had some experience in the condensation 
peel a better educated man than Newcomen ; but no | of steam.* 


nowledge superior to that possessed by many others was| _N ‘ ) 
necessary to the invention of the separate condenser. | a piston for giving motion to pumps. He 


Newcomen appears to have conceived the idea of using 
ame asso- 


Watt roughly ascertained the specific volume of steam, | ciated with John Cawley, a glazier, of Dartmouth, prob- 


and so did Morland, and the makers of Newcomen’s en- | ably for business reasons. His connection with Savery | 


rie we SE 


Newcomen Steam Fire Engine. 


Fvq.1. 


eee 





at a time when there was no previous experience or data 
to guide him, was a task of no ordinary nitude. He 
could not get workmen skilful enough to do his work till, 
erecting an engine near Dudley, in 1712, he secured the 
assistance of mechanics from Birmingham.* 

In this age of mechanical developments one wonders at 
the slow progress made in early times, till we realise the 
condition of society and the apathy with which all things 
technical and scientific was regarded by the public 
generally. 


From A Treatise on Minerals, Mines, and Mining,” by W. Pryce, folio, 1778, p. 160. 







a. A. Cylinder. - 
pra Md B. Engine Beam 
sae C. Water Cistern 
ain + D. Plug Frame 

sy) E. Pump to Cistern 


iven with more in- 
by Dr. Brewster, * 
but quantitative results did not determine either 


gines, incorrectly. It was also 
accuracy in a text-book edi 


invention. There are so-called inventions which 
are nothing more than obvious combinations of 
mechanism; but inventors such as Newcomen and 
Watt are pioneers who discover and occupy the 
country, whilst the theorists are the surveyors who 
follow to measure it up. 

At this distance of time it is difficult to appre- 
ciate the invention required to produce the atmos- 
pheric engine from the crude ideas of Papin and 
others. It appears, from papers in possession of the 
Royal Society, that Dr. Hooke had demonstrated 
the impracticability of. Papin’s scheme, and, in a 
letter addressed to Newcomen, advised him not to 
attempt to make a machine on that principle, add- 
ing, however, that if Papin could produce a speedy 
vacuum, his work would be done.t A great deal of 
controversy hangs about this as about all things 
historical, and little is to be gained by minute re- 
search into disputed claims. What we do with cer- 
tainty know is that with the common knowledge 
existing, and the mechanical contrivances available, 
Netvcomen alone succeeded in making a workable 
engine. t 

n 1698, Thomas Savery, of London, obtained a 
vatent for raising water by thé elasticity of steam.t 

t is stated in many & eaye? histories that in 1705 
Thomas Newcomen, John Cawley, of Dartmouth, 
and Thomas Savery, of London, secured a patent for 
“Condensing the steam introduced under a piston 
and producing a reciprocating motion by attaching 
it to a lever,” but no record of such a patent exists 
in the Patent Office. Stuart gives a list of patents 
commencing with 1698, and in that list is one said 
to have been granted in 1705. Dr. Pole, author of 
‘*The Cornish Engine,” had a search made at the 
Patent Office, and no such record could be found. 
It is possible that Savery’s patent was thought to 
cover Newcomen’s invention (as Savery was asso- 
ciated with Newcomen).§ This was 64 years before 
Watt invented his separate condenser. Very little 


* “*Ferguson’s Mechanics,” by Dr. Brewster. In 
this book the specific volume of steam was given as 
14,000, Emerson in “‘ The Principles of Mechanics,” 
gives it as 13,340. 

t+ See Stuart’s ‘‘ History of the Steam Engine.” 

¢ Savery was born at Thilstone, — 
Devonshire, 1650; died in London in 1715. 

§ See Appendices I. and II., from which it 
there is every reason to believe that 


pate, and that his invention was supposed to be covered | 
y Savery’s patent of 1698, and that the latter was kep. ' of the 17th century, and died in London in 1729. 
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Fig. 2. 


Voodbury, in good mechanic, 











was doubtless because of Savery’s patent for condensing | 


water. He must, however, have been a 
use the construction of such an engine, 


steam for raisin 


appears | in force for 35 years, the original patent having been ex- 
Newcomen had no | tended for 21 years. 
* Newcomen was born at Dartmouth, about the middle | e 
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As illustrating that ignorance and prejudice, the 
author gives a rather lengthy extract from the pre- 
face of a book published in 1758, entitled ‘The Prin- 
ciples of Mechanics,” by W. Emerson, a copy of 
which was kindly lent to the author by Mr. H. W. 
Pearson, of Bristol :— - 

‘*T might have given the cuts of many more ma- 
chines, but, perhaps, what I have already done may 
be thought too much in such a nation as this, where 
natural knowledge wants due encouragement, and 
where no Meceenas appears to patronise and protect 
it, and where arts and sciences hang, as it were, 1n 
suspense whether they shall stand or fall, and where 
public spirit and English generosity are just expir- 
ing. This decline of arts and sciences is wholly or 
in a great measure owing to the ambition and most 
extreme avarice of the present age. Where men, 
not being able to lift their eyes above this earth, 
think nothing worth their care, but raking together 
the dross it-affords, striving, like the toad, who shall 
die with the most earth in his paws. The duller 
part of mankind are entirely engaged in the pursuit 
of filthy lutre, and the brighter sort are wholly: 
devoted to low, trifling, and often barbarous diver- 
sions. In spch momentous concerns as these it 1s 
no wonder“ if arts and sciences flag, and natural 
knowledge ‘ineet with nothing but contempt, and 
Minerva gives place to Pluto. And, indeed, if the 
general temper and disposition of men had been the 
same in all ages as it is in this, I am in doubt 
whether we had ever had any such things as a mill 
to grind us corn for bread, or a pump to draw us_ 
water. It is a trifling excuse for men of exalted 
station to urge that they are unacquainted with such 
arts or sciences. For learning has always been 
esteemed to be under the uliar care and superin- 
tendence of the t, who ought to protect and 
encourage both that, and the professors of it, or 
else arts and sciences can never flourish. And as 
the encouragement of these evidently tends to the 
benefit pe aapasc and the promoting - “9 — 
good, nothing can excuse so gross a neglect or suc! 
& manifest disregard as they show for the happt- 
ness of their fellow-creatures. The industrious 


stated in Haydn’s “‘ Dictionary of Dates” that at 
the time of his death he was in London, trying 
to secure a patent. A sketch of the house = 
Dartmouth, occupied by Newcomen when _ he ame 
the steam-engine, is shown in a ee ublishe 

in 1869 for Mr. Thomas Lidstone, of Dartmouth. John 
and Abraham Warshup contracted .to build an 
ine in Scotland in 1725. The contract, signe 

1y a committee of London merchants, is still in exist- 


nce. 
* See Appendix X, 
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NEWCOMEN WINDING ENGINE AT THE FARME COLLIERY, RUTHERGLEN. 
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the stroke.” It is said that 
a boy, Humphrey Potter,* 
added a catch or ‘‘ scoggan” 
which the beam opened, 
and by this means the speed 
of the engine was increased 
from. 8 or 10 to 15 strokes 
sn. per minute. 
sll ed rotons Barney’s illustration of 
( the Dudley Castle engine 
(erected-in 1712) was made 
in 1719, and contains the 
students only have the fatigue, whilst all the world reaps | plug-frame° and tumbling-weight device attributed to 
the advantage of their labours.” the invention of Beighton in 1718. It is possible that.the 
_ The Newcomen engine was soon brought into use, for | tumbling weight had just been added for actuating the 
in 1712 Newcomen, through the acquaintance of Mr. | steam-valve. The injection valve is released by the buoy 
Potter, of Bromsgrove, erected an engine, near Dudley | said by Desaguliers to have been enclosed in. a. pipe 
Castle, for a Mr. Back, of Wolverhampton. The cylinder | attached to the cylinder, but here shown in a pipe 
of this engine was surrounded with water. The piston | attached to the boiler. ‘The scoggan is also shown, and 
was packed and had a water seal. It is reported that it is clear that the only thing that Humphrey Potter 
by accident a hole in the piston admitted water into the | added, if he added anything, was a cord to cause the 
cylinder, and the condensation thereby became so rapid | plug-frame to actuate the scoggan instead of the float 
compared with that produced by cooling the cylinder | doing it. The engraving shows such an addition, but the 
from the outside that the engine worked much quicker. | story of Humphrey Potter is discredited. ; 4 
us May or may not be correct; but it is certain| The n appears in Belidor’s illustration, also in 
that, by accident or design, the first improvement in | Stuart’s illustration (Fig. 19, page 73, second edition, 
the engine was condensation. by injection in the cylinder. | 1824), which is said by Stuart to be Beighton’s gear with 
It appears that the second engine was erected at the 
Griff Colliery, in Warwickshire, in 1715. It had a! 
22-in. cylinder. At this time the cocks and valves | erected for Mr. Back through the influence of a Mr. 
were all worked by hand, but automatic devices were | Potter. Mr. Norris writes that John and Abraham 
8oon introduced. The first appears to be that of ac-| Potter were engineers in Durham, and erected an engine 
tuating the injection-cock by means of a buoy in a| for Mr. Andrew Wauchope, in Midlothian, in or about 
Pipe connected to the cylinder. Desaguliers thus de-| 1725. See also Bald’s ‘‘ View of the Coal Trade of Scot- 
scribes the apparatus :—‘‘ They used to work with a buoy | land,” pages 18, &c., for a full account of this engine. 
in the cylinder enclosed in a pipe, which buoy rose when | He prints the contract in full, giving many interesting 
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*It is curious to observe that the first engine was 
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Parallel Section of Bullen Garden Mine, néar Camborne. 
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Minerals, Mines, and Mining,” by W. Pryce, 
Solio, 1778, p. 172. 
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improved details. It also appears in the York engine, 
Figs. 9 and 11.* 

Kmerson says :—‘‘ In some engines there is a catch held 
by a chain fixed to the great beam, and this catch holds 
the injection-cock lever or eff from falling back and open- 
ing the cold-water cock, till the — of the beam pulls 
the catch up by the chain, and then the eff falls.” 

In all the earliest engines the ‘ eduction pipe ”—-viz., 
the drain-pipe from the cylinder—was provided with 
sufficient fall to prevent the hot-well water returning to 
the cylinder where the vacuum was formed. It termi- 
nated below the water level of the hot-well. In later 
engines the eduction pipe was shortened and a non-return 
pipe placed on the end which was turned up in the hot- 
well, and in this way had a water seal. The next im- 
provement consisted of the plug-frame or “‘hand” gear 
invented by Henry Beighton, who erected an engine at 
Newcastle-on-Tyne in 1718, in which a rod, suspended 
from the beam, operated on a mechanism invented by him, 
called a hand-gear. This contrivance, with some slight 
modification, remained till Watt’s time. 

The author has reproduced from Price’s ‘‘ Mineralogia 
Cornubiensis,” published in 1778, an illustration of the 
Newcomen engine of that day (Fig. + Also a section of 
the Bullen Garden Mine, near Camborne, in Cornwall 
(Fig. 6), showing the application of two atmospheric 
engines to enable the mine to be worked to a greater 
depth than was possible with the water wheels in use. 

n 1758 Emerson descri in detail the Newcomen 
engine of thatday. The description is so very excellent 
and clear that the author has reproduced it, omitting the 
letters of reference to an engraving which it contained. 
The description is perfectly clear without the letters or 
the engraving. 





* To “‘scog.” is said to be a Yorkshire term, meaning to 
skulk.—Mechanic’s Magazine, page 154; Stuart, page f54, 
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It will be observed that Emerson gives the dimensions 
of an engine and pumps, and the reported consumption of 
coal, Neither the water pumped nor the consumption 
of coal can be correct. 


DESCRIPTION OF THE ENGINE. 


“The fire-engine to raise water has a great beam or 
lever, about 24 ft. long, 2 ft. deep at least, and near 2 ft. 
broad. It lies through the end wall of the engine-house, 
and moves round a centre upon an iron axis. The steam 
cylinder is of iron, 40 in. in diameter or more, and 8 ft. or 
9 ft. long, the piston sustained by the chain. The fire- 
place is underground. The boiler is 12 ft. in diameter 
which communicates with the cylinder by a hole an 
throat-pipe 6 in. or 8 in. in diameter. The boiler is of 
iron and covered over close with lead, in this the water 
is boiled to raise steam. The regulator being a plate 
within the boiler which opens and shuts the hole of 
communication, this is fixed on an axis coming throug 
the boiler, on which axis is fixed a horizontal piece called 
the spanner, so that moving the spanner back and for- 
ward moves the plate over the hole and back again. 
There is a horizontal rod of iron movable about a joint, 
and a piece of iron with several claws called the wye, 
moving about an axis in a fixed frame.” 

‘* The claw is cloven, and between the two parts passes 
the end with two knobs to keep it in its place. There is 
the working-beam or plug-frame in which is a slit, through 
which the claws and are kept there by a pin going 
between them. There is a leaden pipe called the injec- 
tion pipe, carrying cold water from the cistern into the 
cylinder, and is turned up at the end within the cylinder. 

‘© the injection-cock is fixed an iron rod lying horizontal. 
The end goes through a slit in the end of another piece, 
and on the end is a knob screwed on to keep it in place. 
There is a piece of iron with several claws called the 
‘eff,’ movable about an axis. The claw goes through 
the slit in the plug-frame and is kept there by the two 
pins, the claw goes over the piece. As the piece is 
moved back and forward, the injection cock opens and 
shuts. There are several holes in the plug frame that by 
shifting the pins serve to set the pieces higher or lower 
as occasion requires. There is the snifting clack balanced 
by a weight and opening outwards to let out the air in 
the cylinder at the descent of the piston. In some 
engines a pipe goes from it to convey the steam out of the 
house. There is a leaden pipe called the sinking pipe or 
eduction pipe going from the cylinder to the Tot well, 
it is turned up at the end and has a valve opening up- 
wards, this carries away the water thrown in by the cold- 
water pipe, or injection pipe. There is the feeding pipe, 
going from the hot-well to the boiler, to supply it with 
water by a cock opening at pleasure. There are two 
gauge pipes with cocks, one reaching a little under 
the surface of the water in the boiler, the other a 
little short of it. By opening these cocks, it is 
known when there is water enough in the boiler, 
for one cock will give steam and the other water, they 
stand ina plate which may be opened fora man to go 
into the boiler to clean or mend it. There is the puppet- 
clack or safety-valve, from this a wire comes through a 
small hole to which is fixed a thread going over a pulley, 
with a small weight at it, the weight on the clack is about 
1 lb. for every square inch. There is a steam-pipe going 
from the clack out of the house. When the steam in the 
boiler is too strong, it lifts up the puppet-clack and goes 
into the steam-pipe by which it is conveyed away, 
otherwise the boiler would burst. There is a pipe 
carrying water from the cistern into the cylinder to cover 
the piston to a “age depth, also a cock opening to any 
wideness that the water may run in a due quantity, 
and a hole to let it out, through a pipe into the hot-well 
when there is too much. There is a force-pump, with 
a bucket and clack, and two valves opening upwards. 
This por is closed at the top, and being wrought 
by a lever it brings water out of a pit into a cistern 
for supplying condensing water. here are speers 
(s Foes w ne | work in wooden pumps within the pit. 
The cylinder is supported by strong beams goin 
through the engine-house. There is the first floor an 
the upper floor. At the end of the beam there are two 
pins, which strike against two springs of wood, fixed to 
two timbers or spring beams lying on each side the great 
lever, these pins serve to stop the beam and hinder the 
piston coming too low in this cylinder.” 

‘*When the engine is to be set to work, the water in 
the boiler must be made to boil so long till the steam is 
strong enough, which is known by opening the gauge 
cocks. Then the inlet hole is opened by moving the 
spanner by hand, then the steam is let into the cylinder 
which lets that end of the beam rise up, this raises the 
working beam or plug-frame and moves the eff, which 
moves and opens the cold-water cock, at the same time is 
moved the wye and shuts the inlet steam-hole. The in- 
jection cock being opened, the cold water rushing into 
the cylinder is thrown up against the piston, and de- 
scending in small drops condenses the hot rarified steam 
and makes the vacuum under the piston, Conse- 
quently the weight of the stmosphere pressing upon the 
piston lade down the inner end which raises the other 
end, which works the pumps. As the inner end descends, 
the working plug-frame descends and moving the eff 
and the wye shuts the cold-water cock and opens the hole 
inlet steam, and the steam goes into the cylinder, which 
takes off the pressure of the atmosphere, and the outer 
end descends by the weight of the speers and the inner 
end ascends as before, which opens the injection cock and 
shuts the steam inlet, so by the motion of the beam up 
and down the cock and holes shut and open alternately ; 
and by this means of condensing and rarifying the steam 
by turns within the cylinder, the lever or beam con- 
stantly moves up and down, by which motion the water 
is drawn up by the pumps, and delivered into troughs 


within the pit, and carried omer _—— or levels. At 
the same time the motion of the m works the cold- 
water pumps and raises water into the injection water 
cistern.” 

‘* When the engine is to cease working, pins are taken 
out of the plug-frame, and the cold-water cock is kept 
close shut while the inner end is up.” eh 

‘* The diameter of the pumps within the pit is about 
8in. or 9in., and the bores of the — where the 
speers work should be made wide at the top, for if they 
be straight more time is uired to make a stroke, and 
the barrels are in danger of bursting. Likewise, if water 
is to be raised from a greater depth at one lift, the pumps 
will be in danger of bursting, therefore it is better to 
make two or three lifts, placing cisterns to receive the 
water.” 

‘The speers or rods that work in the panos. consisting 
of several lengths, are joined thus :—Kach piece has a 


h | stud and hole, which are made to fit, and the studs of 


one being put close into the holes of the other, and an iron 
collar drove upon them to the middle, they are then firmly 
fixed together.” : 

‘There is never made a perfect vacuum in a cylinder, 
for as soon as the elastic force of the steam within is suffi- 
ciently diminished, the piston begins to descend. . The 
vacuum is such that about 8 lb. presses upon every square 
inch of the piston, or in some engines not above 6 lb. 
This engine will make thirteen or fourteen strokes in a 
minute, and makes a 6-ft. stroke, but the larger the 
boiler is the faster she will work.” 

‘A cubic inch of water in this engine will make 13,340 
cubic inches of steam, which therefore is fifteen times 
rarer than common air. But its elastic force within the 
boiler is never stronger or weaker than common air, if 
stronger it would force the water out of the feeding pipe. 
This engine will deliver 300 — of water in an hour 
to the height of 60 fathoms. She consumes about thirty 
bushels of coal in twelve hours. In some engines there 
is a different contrivance to open and shut the regulator 
which is performed thus :—As a beam ascends, it turns 
the wye about its axis, causing a weight to fall and strike 
a smart blow on a pin and shuts the regulator. And when 
the beam descends a similar action opens the regulator. 


from 
shutting the injection-cock instead of the pieces de- 
scribed. Some engines have quadrant wheels with teeth 
which moving one, the other opens or shuts the cock of 
the injection pipe.”* 

‘* In some engines there is a catch held by a chain fixed 
to the great beam, and this catch holds the eff from falling 
back and opening the cold-water cock, till the rising of 
the beam pulls the catch up by the chain and then the 
eff falls.” 

This is the contrivance said to have been invented by 
Humphrey Potter, applied to the working of a buoy for 
opening and closing the cocks. The story probably arose 
from calling the cock-buoy ‘‘cock-boy.” The contrivance 
is embodied in the Cornish engine gear. From the above 
description, written twenty-nine years after Newcomen’s 
death, it is evident that the atmospheric engine was largely 
in use. The author speaks of some engines differing from 
others in details. Engines were at work in most of the 
mining districts of England. In this year (1758) many 
engines were at work in Cornwall, ro it appears that 
in that county Newcomen erected an engine in 1720, or 
two years after Beighton’s invention of the hand-gear. 
It is said that his first engine in Cornwall was erected in 
1714; but there are no definite records. In 1769 Smeaton 
computed the duty of fifteen engines in the Newcastle 
district, and one year later made note of eighteen large 
engines in Cornwall, eight of which had cylinders 60 in. 
to 70 in. in diameter. 


A CALCULATION OF THE CYLINDER AND PUMPS OF THE 
Firk-ENGINES. 

“Tf it be required to make an engine to draw any given 
number of hogsheads of water in an hour from f fathoms 
deep to make any number of strokes in a minute by a 
6-ft. stroke, find the ale gallons to be drawn at one stroke 
which is easily found from the number of strokes being 
given.” 

“Let g = number of ale gallons to be drawn at one 

stroke. 
»» Pp = pump’s diameter. 
+, ¢ = cylinder’s diameter. 

“Then p = V5.9; 
and supposing the pressure of the atmosphere on an inch 
of the piston to be 7 Ib. 

ete cong = 13.07 fo» 
7 


“‘ Note, if instead of 7 1b. you suppose the pressure of 
the atmosphere to be 1 1b.; and instead of a é ft. stroke 


to make an r feet stroke ; then p = r/$ x 59 ande 
r 


MY aad fo”. 
1 


The author has arranged the events in connection with 
the subject in chronological order, and it is interesting 
to observe that though Watt had finished his labours 
in Cornwall in 1800, bringing the duty of his engines up 
to 20 millions, yet, between 1810 and 1821, three New- 
comen engines were erected at the Farme Colliery, in 
Scotland ; particulars of these engines are given in the 
appendix by the author. 


* This is the Beighton gear or tumbling-weight device. 
From the above description it is clear that the lug-frame 
= in use without, and probably before, Beighton’s 

evice, 





There is a cord fixed at the top of the wye to hinder it | 
going too far on each side ; likewise for opening and | 


In those days there was the want of knowledge of what 
others had done forming a great bar to p . Publi- 
cation of what has been ere open and the knowledge 
thereby imparted, has hastened the progress of mechanical 
science and arts a the last fifty years, as much as the 
theoretical teaching of schools. 

THE NEWCOMEN ENGINE. 


Events in chronological order :— 

1698. Thomas Savery, of London, obtained a patent 
for ay | water by the elasticity of steam. Savery’s 
engine had no piston. 

1702. Savery’s Miners’ Friend published. Savery’s 
advertisement in Post Man, March 19th to 21st, notifying 
that his engine may be seen at work “‘at his workhouse in 
Salisbury Court, London.” This advertisement was 
printed in Notes and Queries, January 27, 1900 (9. ser. 
vol. lxiv.)* 

1712. Newcomen erected an engine near Dudley Castle 
for a Mr. Back, of Wolverhampton. This engine had a 
water-jacket around the cylinder condensing the steam, 
but afterwards injection in the cylinder was adopted. 
All valves worked by hand. - 

1712 to 1718. A buoy used to give automatic action to 
the injection-cock. 

1714. A Newcomen engine, said to have been erected 
at Wheal Vor, in Cornwall, and another at Ludgrove in 
1720. 

1715. Savery died in London. 

1717. December 29.—Calley (or Cawley) died whilst 
erecting an engine at or near pry ee ee orkshire. This 
is from the burial register of Whitkirk. See Farey’s 
Steam Engine, page 155.* 

1718. Beighton invented the ‘‘hand-gear.” The steel- 
yard safety-valve was introduced, also the snifting-valve 
and the shortened eduction-pipe with its non-return 
valve. All the essential features of the perfected engine 
were now present. 

1720. Newcomen went into Cornwall and erected an 
engine at Wheal Fortune Mine. Another engine on the 
same model was erected at Pool Mine in 1746. 

1721. An advertisement in the Daily Courant, July 24, 
1721, beginning ‘‘ Whereas an engine to raise water 
by Fire, commonly called Savery’s engine. ..,” and 
inviting attention to a new form of engine. The above 
was printed in Notes and Queries, January 27, 1900 
(9 ser., vol. 64). See also Notes and Queries, February 17, 
1900, for a communication from J. E. Hodgkin.* 

1725. Joseph Hornblower erected an engine at Wheal 
Rose, Truro ; a second engine was erected at Wheal Busy, 
and a third at Polgooth. April 8. Steam engine at work 
at Tipton, Staffordshire. [On this day the son of John 
Hilditch, ‘‘ Manager of ye Fire Engine at Tipton,” was 
baptised in the parish church of Bilston.—The Engineer, 
November 11, 1898. | i 

1729. Newcomen died in London. 

1733. July 24.—Savery’s patent expired, having been in 
existence for 35 years. 

1758. Many engines at work in Cornwall, one at Her- 
land having a 70-in. cylinder. (Emerson describes in 
detail the Neweomen engines as then used.) 

1767. Smeaton first turned his attention to the atmo- 
spheric engine. 

1769. Smeaton computed the duty of fifteen engines in 
the Newcastle-on-Tyne district, and found the average 
duty to be 5.59 million one bushel or 84 lb. of coal. 
January 5.—Watt’s first patent. 

1770. Smeaton made note of eighteen large engines in 
Cornwall, eight of which had cylinders from 60 in. to 70 in. 
in diameter. 

1772. Smeaton made improvements in details, not alter- 
ing the general construction, and succeeded in obtaining 
a duty of 9,5 mill. 

1775. Smeaton erected a Newcomen engine at Chase- 
water, in Cornwall. Thesteam-cylinder was 72 in. in dia- 
meter. Water load, 7% 1b. Lift of pumps, 360 ft. This 
engine was altered by Watt to his system. 

1776. Watt corresponded with Smeaton and claimed 
21.6 mill. duty for his engines. Smeaton, after making 
a mag with Watt’s engines, laid it down asa general 
rule that the Watt engines did double the duty of the 
Newcomen. 

1777.. Watt erected three more of his engines in Corn- 
wall, his first having been erected the previous year. In 
these engines the load on the piston was increased from 
the 8lb. in the Newcomen to 11 Ib. or 12 Ib. in the Watt 
engines. : 

1778. Smeaton found that a Watt engine at the Bir- 
mingham Canal+ did a duty of 18 millions, and one at the 
Hull Water Works 18.5 millions. Two engines at Pol- 
dice were found to do a duty of 7 millions on one bushel 
of coal. 

1781. October 25.—-Watt’s second patent. ; 

1800. Watt finished his labour in Cornwall, having 
raised the duty of his engines to 20 millions. 

1810. A Newcomen engine was erected at the Farme 
Colliery, Rutherglen, Scotland, for winding and pump- 
ing ; in 1820 another was added for winding, and in 1821 
another, having a 60-in. cylinder for pumping. 

Newcomen had associated with him Cawley, a plumber 
and glazier, and it will be observed that the pipes of the 
engines were at first made of lead with plumber’s joints. 
In the early days the steam-cylinders pat were obtained 
from iron-founders, and the other parts of the engine were 
built by local blacksmiths, carpenters, and plumbers, 
under the direction of an engineer. 


* These and some other notes have been contributed by 
Mr. Richard B. Prosser. : 

+A drawing of almost the first Watt engine for the 
Birmingham Canal was illustrated in The Engineer, 
July 15, 1898. This is now erected in the yard at Ocker 





Hill, near Wednesbury. 
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The engine was first fixed on a boiler of haystack form, 
but the vibration of the engine so loosened the joints that 
it was found advisable to secure the cylinder to strong 
wooden beams above the boiler. At a later date the 
engine was fixed on a,separate foundation by the side of 
the boiler, and as time went on iron pipes were substi- 
tuted for lead, and the wagon boiler was introduced to 
take the place of the haystack. 

Among the first erectors of the Newcomen engine were 
the Hornblowers, in Cornwall. Newcomen visited Mr. 
Potter, of Bromsgrove, and erected an engine near Dudle 
Castle in 1712. This is the historical —— in whic 
injection in the cylinder was first used. In the vicinity 
lived Joseph Hornblower, an engineer, who me ac- 
quainted with Newcomen’s engine, and who was sent for 
into Cornwall about 1720 to 1725, to erect an atmospheric 
engine at Wheal Rose Mine, near Truro. 

t may be interesting here to observe, on the authority 
of Cyrus Redding, a great grandson of Joseph Horn- 
blower, and author of ‘‘ Yesterday and To day,” &c., &c., 
that the Newcomen engine was not such a simple machine 
as only to require the attention of boys, as stated in 
popular histories ; but that it required the united exertion 
of three men to start the engine. 

Asecond engine, it appears, was erected by Hornblower 
at Wheal Bury, or Chasewater Mine; a third at Pol- 
gooth. Joseph Hornblower then left the county, and his 
son Jonathan came down and erected his first engine at 
Wheal Virgin, about 1743. The fourth son of Joseph was 
Jonathan Carter, the inventor of the compound engine 
and the double-beat steam-valves, who died at Penryn, 
in 1815. 

From 1720 to 1740 few engines were erected in Cornwall 
because of the high duty on sea-borne coal. In 1741 an 
Act of Parliament was for the remission of the 
duty on coal used for fire-engines for draining tin and 
copper mines in the county of Cornwall.* The effect of 
the passing of this Act was that by the year 1758 many 
engines had been brought into use ; one engine at Her- 
land had a 70-in. cylinder. 

Rotative Atmospheric Engines.—It appears that attempts 
were made as early as 1768 to produce a rotative motion 
from a Newcomen engine ; but it was not till about 1780 
that Ag was successfully accomplished by the use of the 
crank. 

It does not appear that any attempt was made, before 
Watt’s separate condenser was invented, to reduce the 
cooling effect of the injection water on the cylinder by 
effecting the condensation in a small vessel attached to 
the cylinder. It is, however, evident that, after Watt’s 
patent, Newcomen engines were made with separate 
condensers without air-pumps, the air being discharged 
through a snifting-valye. Such condensers were known 
as “pickle pots,” an illustration which will be described 
in connection with Appendix VIII. 





APPENDIX I. 
By W. G. Norris,+ Member, of Coalbrookdale. 


Among the miscellaneous articles in the works stores at 
Coalbrookdale at midsummer, in 1718, was a brass fire- 
engine, valued at 7/. 3s. This is not likely to have been a 
utensil such as is now known by the same designation, but 
probably was a model of the newly-introduced machine, 
which was then beginning to make itself widely known 
under that name. 

No record has been preserved of direct communication 
between Thomas Newcomen and his partner John Cawley 
and Coalbrookdale, if any took place; and the name 
which is found first associated with ‘* Fire-Engine ” work 
in the account-books at Coalbrookdale is that of Stanier 
Parrot, of Coventry, as though he were at the time at 
Coalbrookdale. In December and March, 1718, some 
castings and ‘pipes 6 inches bore” were charged to him 
for ‘‘ye fire-engine.” 

Thomas Newcomen had, however, in some previous 
years (about 1715), erected one of his machines for Sir 
Robert Newdigate at Griff, in the Warwickshire coal 
district, and Stanier Parrot, resident at Coventry, and 
evidently also interested in adjacent coal works, ma 
assumed to have made acquaintance with Thomas New- 
comen and his invention with its results. There are par- 
ticulars in printt of the difficulties connected with the 
erection of this first engine at Griff, and also of the 
economic advantages of one or other of these early 
engines, 

Evidently it was not difficult to obtain wrought-iron 
for the rods and links connecting the wooden beam wit 
the cast-iron articles ; and this must have been worked by 
local mechanics to suit each particular engine at the time 
of its erection. For years the necessary cast-iron articles 
only were supplied from Coalbrookdale ; and it was not 
until the middle of the century that boilers came to 
made entirely of wrought-iron ; when ‘ engine plates,” or 
small plates hammered at a ‘‘ plating forge,” feebly made 
their appearance. 

‘The earliest entry of a set of castings for an engine is in 
October, 1724, when there were pail to the yor of 


* The Act referred to is the 14th Geo. II., Cap. xli., 
and intituled :—An Act for granting to His Majesty the 
sum of one million out of the Sinking Fund, and for 
applying other sums therein mentioned for the service of 
the year 1741; and for allowing a drawback of the duties 
upon coals used in fire-engines for draining tin and copper 
mines in the county of Cornwall, &c. .. . 

+ Mr. Norris has also contributed a list of large cylin- 
ders and other castings, &c., supplied to colliery owners 
and others between the years 1732 and 1792, which is in- 
valuable as a means of tracing the dates of erection of 
xy ge hak eg ows eighteenth century. 

+ S Ss ‘ is ri ” g sé ; 
Exper. Phil,” wre ccount,” &c. Desaguliers 


be | 1756 wit 


h | by 8} in. diameter, and the weight of spelter in eac 


be | because of the advantage of a continuous blast upon the 





Richard Beech, of Walton, near Stone, to ‘‘ Harding 
beyond Chester,” now known as Hawarden :— 





The cylinder was 104 ft. by 74 in., and was said to be the 
largest that had been sent into the district. 
t is stated also that the ‘‘ bore was turned perfect] 


“<1 Cillinder and Bottom 2 50 10 @ 32/6= e 1b : — and bor og ee and ‘‘the whole a compiete'an 
2 eee a ee eee » |noble piece of work.’ 
Hp enn hag eyo DUNS V2 1 7 The subject of accurate boring of the large cylinders 
: sg = an 11 4@14.= 8 8 0 was still a — 7) anxiety. In 1751 a note is made 
° ss A oa against a ‘‘ Journal” entry :— 
BP acs order Wrought Iron 0 040@ M=110 0 ‘The 54-in. cylinder for Lord Ward having been 
c rte as, 06 Minedion 316 9 | examined, was found to be true and exactly bored—viz., 
ATFIAGS Of AO. LO eR a ae ie within 7; in. in all the Soren part.” Afterwards, in 
56 7 0” 1776, James Watt wrote* to James Smeaton ;—‘ Mr, 


In 1725 there are entered :— 


“Aug. Stanier Parrot of Coventry. F F 
1 Cillinder, 1 Bottom, 1 Pistern and 4 Pipes weigh- 
ing 74 1 11 @ 32/6 = £120 16s. 4d. 
Oct. Sir Richard Newdigate,- of Griff. 
1 Cillinder, 1 Bottom, 1 Pistern with 3 Pieces to go 
round it, and 3 Pit Barrels (for pump) 51 3 25 @ 
32/6 = £84 9s. 1d.” 

From this period there followed a continuous demand 
for sets of these castings, with working barrels and pipes 
for pump work ; the cylinders and castings increasing in 
dimensions and weight. Unhappily, the volumes of ‘‘ the 
Journal ” account-books between the years 1748 and 1766 
and 1770 and 1779 are missing, so that a complete list of 
the cylinders made and sent away up to 1800 cannot be 
prepared. 

e only reference that can be traced to a patent con- 
nected with this engine work occurs in a letter from 
Richard Ford to Thomas Goldney, of Bristol, both partners 
in the concern, under date March 26, 1733,* ‘and as 
y® patent for ye fire engine is about expiring that busi- 
ness will increase, &c.” 

There is no evidence in the books of difficulty in making 
the castings. With the increase in the size of the cylinders 
an important practical difficulty connected with the boring 
began to be experienced from the frequent breakage of 
the boring bars. It was desired in 1734 by the managing 
partner, Richard Ford, to have for this purpose ‘‘a 
wrought-iron spindle, 12 feet long and full 3 inches in 
diameter; one end to be left square for 18 inches, and 
y® other end to be left square for 6 inches, and the re- 
maining 10 feet to be left round, but to be as true as may 
be, and to be made of right tuff iron and right sound.” 
This was ordered from an anchor-smith in Bristol, and 
supplied at a cost of 267. 10s. in September, 1734. 
Another one was obtained in 1745, ‘*¢ 5.3.15 @ 8d. per lb. 
211. 19s. 5d.” 

The motive power for the blowing apparatus for the 
blast-furnaces, and for any machinery in the works at 
Coalbrookdale, was the water from the brook which runs 
through the valley in its course to the Severn, and which 
necessarily was a variable supply. In order to utilise 
the limited quantity in the drier periods, it was decided 
in 1743 by the then active partner, the second Abraham 
Darby, to erect an engine to pump back the water which 

ad over twoor more water-wheels to the reservoir 
from which it had first issued, to make it proceed on its 
course of labour again. The difference in level from and 
to which the water was raised was about 120 ft. The 
dimensions of the cylinder and of the pumps have not 
been preserved. The total cost, as upheld in the year’s 
accounts for 1745, appears to have been for :— 





£ a d. 

“Cylinder, working barrels, and 
cast-iron articles... ose <e 307 18 7 
Brass work and lead... 108 14 1 
Plate iron and bricks 7015 8 
The oak regulating beam ... oF 1015 0 

Various labour in, and with the 
erection and the pit oe 356 0 3 

854 3 7 » 


Similar — for the same object were subsequently 
erected at the other works belonging to the concern at 
Horsehay in 1754, with cylinders 10 ft. by 47? in., and in 
4 cylinders 10 ft. by 60 in., and at Ketley, about 
the same years, with the same sizes of cylinders. With 
the Coalbrookdale engine the experiment was made of 
using spelter in place of brass for the working barrel of 
the pump, either entirely or as lining for aniron pipe. A 
second working barrel of the same size was sent with 
some engine work into Cornwall, but was quickly re- 
turned. The size of the working barrel was 9 ft. lon 


was 8 cwt. 

The application of a pumping-engine to return water 
for recurring use by the water-wheel was subsequent] 
adopted at several furnaces in England and iotned. 


furnace. 

From 1755 to 1765 James Brindley was frequently at 
Coalbrookdale. He superintended, about 1756, the pre- 
——- of castings for an engine for Mr. Broade, of 

enton, near Stoke-on-Trent, but there is no record of 
experiments with wood for cylinders :| experiments which 
seem hardly probable having regard to the experience 
already acquired with both steam and iron; but very 
probably experiments were largely made with casing the 
cylinder, condensation, and steam pressure. He obtained 
a patent for rn arrangement of boiler to be made largely 
of cast iron, upon which several experiments were le 
by the Coalbrookdale concern, but without satisfactory 
results. At last, in 1762, it was treated as old iron. He | 
also superintended the castings for a larger engine sent to 
Newcastle-on-Tyne for the Walker Coal Company in 1763. | 


* Savery’s patent: dated July, 1698 (extended for 21 
years), expired July 25, 1733. 
+ See ‘* Lives of Engineers—Brindley,” by Dr. Smiles. 





Wilkinson has improved the art of boring cylinders, so 
that I promise upon a 72-in. cylinder being not further 
distant from absolute truth than the thickness of a thin 
sixpence.” 

After 1750, notices of ‘‘engine plates,” or “boiler 
plates,” are more frequent. ‘They were all hammered 
under a ‘‘.plating” hammer from slabs or moulds. They 
seldom exceeded 4 ewt. each. It was not until after 1790 
that boiler plates about 4 ft. by 8 in. by 4 in. were rolled 
at the Coalbrookdale Company’s works at Horsehay, and 
no other works in Shropshire then made them. 

With the improvements in boilers consequent on the 
use of wrought-iron boiler-plates, the greater efficiency 
and economy of the steam-engines conformable to the de- 
si of James Watt were becoming to be generall 
acknowledged. In 1780, Matthew Boulton visited Coal- 
brookdale in order to confer with the Coalbrookdale 
partners upon the requirement for steam-engines for Corn- 
wall, on which they had reports from their own agents. 
One of the results was that the Coalbrookdale partners 
decided to supersede the Newcomen engines in use 
at the works at Coalbrookdale, and at Ketley, by 
engines to the plans of James Watt. It was found that 
the Newcomen engine in Coalbrookdale consumed 12 tons 
of small coal, valued at 2s. 6d. per ton, more than an 
engine having a cylinder of 66 in. in diameter and 11 ft. 
long, making nine strokes per minute, would require for 
every 10,000 strokes. It was , therefore, in 1781 
to pay to Boulton and Watt one third of the estimated 
saving in fuel upon this basis, or 10s. for every 10,000 
strokes, as recorded by a mechanical counter, during the 
unexpired period of the term of the renewed patent. 

The difficulty and extreme delay involved in sending 
such large castings into the North of England, as all were 
forwarded to Bristol and thence ship to London, and 
= transhipped, had led to the cessation of business 
there. 

At that time there were sixteen large engines at work 
in connection with the coal works and furnaces of. the 
Coalbrookdale concern at Ketley, Dawley, Madeley, and 
Coalbrookdale, chiefly for pumping. 

_ The enlargement of the cylinder bottom, and the addi- 
tion of a ‘‘ hot-well,” oppesy to have been improvements 
which were made upon the earlier castings for the engine ; 
but experiments were also made upon the expansion or 
extended use of the steam by means of two cylinders. 
Arising partly from these experiments, Johnathan Horn- 
blower, of Penryn, obtained a patent for an engine some- 
what of this arrangement in 1781. Similar experiments 
led to the patent of Adam Heslop in 1790, who was then 
engaged at the Ketley Branch of the Coalbrookdale con- 
cern, for the application of two cylinders—one hot and 
the other cold. A pumping engine to A. Heslop’s de- 
signst was made in 1791-2 and sent to Workington, where 
it worked for years at one of Lord Lonsdale’s collieries, 
In 1878 an engine of this type, but arranged chiefly for 
winding, supposed to be the last, was presented to the 
Commissioners of Patents by Lord Lonsdale, and was 
erected at the Patent Museum. The notice of this dona- 
tion in the Times of May 24, 1879, led to a letter from 
W. R. Anstice, of the Madeley Wood Company, saying 
‘*that they still had three of the same description at work, 
—they had five, and had had eight.” And one continued 
to work at a coal-pit until 1890. The last of the single- 
cylinder Newcomen engines continued to work a helve in 
one of the Coalbrookdale Company’s forges until 1879, 
when it gave place to asteam-hammer. A photograph of 
a winding engine built at Coalbrookdale about 1790 is 
shown on Fig, 2, page 578. 

The engines completed at Coalbrookdale must have 
been adapted in some manner to rotative action at least 
by 1780, but no detail drawings or descriptions are pre- 
served there. Small engines working with cranks for 
coal-winding were in frequent sale by 1790, 

Several office drawings of various designs made previous 

to 1800, which had been the property of William Reynolds, 
of the Ketley Branch of the Coalbrookdale concern, 
were sent to London in 1879, but recent inquiry at the 
Patent Office Library and the Board of ucation at 
South Kensington have failed to discover their present 
owners, 
_ In Farey’s ‘‘ History of the Steam Engine,” 1827, and 
in Stuart’s ‘‘ Descriptive Anecdotes of Steam Engines,” 
1829, are engravings. representing Newcomen and other 
engines ; also in the Transactions of the Chesterfield and 
Derbyshire Institution of Engineers, vol. ix., 1881-2, 
page 37, may be found an illustrated description of the 
atmospheric engine at Handley Wood, built by the 
Coalbrookdale Iron Company in 1776. 


APPENDIX II. 
By Sir Freperick BRAMWELL, Bart., Past-President. 


The writer wished to draw attention to the details of 
Newcomen engines given in Belidor’s ‘ Architecture 
Hydraulique,” published in Paris in 1739, on page 309 of 
the first part of which a description of Newcomen’s en- 
gine occurs, illustrated by three extremely good engray- 
* See Farey’s “ History of the Steam Engine.” 

+ See also H. A. Fletcher on the Heslop Engine, Pro- 
ceedings, Inst, Mecli. Engineers, 1879, page 85, 
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ings. These had not been referred to by the anthor, 
although he had quoted so fully from Emerson’s book. 
The writer referred also to his own investigations* as 
to the inventions of Newcomen, when he found that 
Newcomen never took out a patent,t probably because he 
joined forces with Savery, and the terms of Savery’s 
tent of 1698 were wide enough to cover Newcomen’s 
invention.t A recent examination of the official lists of 
patents from the beginning of 1617 to 1852 shows neither 
the name of Newcomen nor of Cawley. He had, however, 
found three patents in the name of Thomas pereny.sae 
of which is the patent of 1698, to which he had already 
referred. The year 1705, quoted by Mr. Davey as that of 
Newcomen’s patent, was the year wherein only a single 
patent was taken out, and that was by a gentleman of 
the name of Lydall for separating gold andsilver from tin. 


APPENDIX III. 
By Henry Davey, Member of Council. 
Newcomen Engines at the Farme Colliery, Rutherglen, 
Scotland. 


Figs. 3 and 4, page 579. 

The Newcomen engines at the Farme Colliery were 
three in number. The first engine was erected in 1810. 
In its present state it is illustrated on page 579 by photo- 
graphs and drawings, together with indicator diagrams 
taken from the engine. It has a 42-in. cylinder with a 
st.oke of 5 ft. 8 in., and it has worked almost ennny 
since it was put up, and is employed in winding coal. 
One rope draws from a depth of 30 fathoms, the other 
from a depth of 44 fathoms. It also, until very recently, 
»umped water from a depth of 23 fathoms with an 8-in. 
Cochat ump. It drew from 150 to 200 tons per day, and 
pumped for four or five hours in the twenty-four on a con- 
sumption of 34 cwt. of “dross” coal per twenty-four 
bours. ; 

In 1820 was erected another winding engine, and later 
in the same year was put up a pumping engine, having a 
60-in. cylinder with a stroke of 7 ft. It worked three 
sets. The ump in the top set was 20 fathoms deep, with 
154-in. bucket, the second was 30 fathoms, with a 12-in. 
bucket, and the third was 20 fathoms, with 10-in, bucket, 
or 70 fathoms in all. Steam was supplied to this engine 
by two haystack boilers, 30 ft. and 25 ft. in diameter 
respectively, the pressure of steam being 24 lb. to 3 Ib. on 
the square inch. ’ . 

The piston was made as an ordinary air-pump bucket, 
and was packed with the old hemp ropes that were used 
in the pit. A head of water 12 in. deep was always kept 
above the piston, so as to prevent air leaks. This engine 
worked night and day, driving two 16-in. diameter pumps, 
and sometimes three when they were hard pressed with 
water in the pits. 

Wood blocks were bolted to the beam to regulate the 
stroke. The blocks were covered with old ropes to deaden 
the shock of the beam coming down, should the engine- 
man happen to give her a little extra steam. | 

The winding engine erected in 1810 is still working; 
it was constructed by John McIntyre, who made his own 

»atterns and obtained the castings from the Camlachie 
Sunnis, 3 or 4 miles away. The other engines were 
taken down in 1888. 


(To be continued.) 


LAUNCHES AND TRIAL TRIPS. 

On Friday, the 9th inst., there was launched from the 
yard of Messrs. R. Williamson and Son, Workington, 
the finely-modelled steel screw steamer Slateford, built 
to the highest class at Lloyd’s, for Messrs. Mann, Macneal, 
and Co., of Glasgow. Her dimensions are :—Length 
between perpendiculars, 134 ft. 9in.; breadth, 23 ft. 101n.; 
depth, moulded, 10 ft. 9 in. ; and she is designed to carry 420 
tons. The engines are to be supplied by Messrs, 
and Duncan, and are of the compound surface-condensin 
type, having cylinders 18 in. and 36 in. in diameter, wit 
a stroke of 24 in., steam being =e by a cylindrical 
steel boiler 12 ft. by 10 ft., working at a pressure of 
125 Ib. 





— 








There was launched on Saturday afternoon, the 10th 
inst., from the Troon yard of the Ailsa Shipbuilding 
Company, Limited, 1 handsome steel screw steamer of 
the following dimensions :—Length over all, 280 ft.; 
breadth, moulded, 36 ft.; depth, moulded to main deck, 
17 ft. 6 in.; and about 1450 tons gross register. She has 
been constructed for the Waterford Steams - Company, 
Limited, for their trade between Waterford, Liverpool, 
and Bristol, carrying passengers, general cargo, and cattle. 
Accommodation for a large number of first-class pas- 
sengers is provided on the — deck amidships, the 
second class being aft. She has extensive fittings, in- 
cluding electrical ventilation, for the carrying of cattle on 
all the decks, and is specially equipped with refrigerating 
plant for maintaining a low temperature in the holds for 
the transport of dairy produce, Triple-expansion engines 
of 3000 horse-power are to be supplied by Messrs. Duns- 


+ Life of Watt in “The Dictionary of National Bio- 


y. 
a4 Norris writes that, as contemporary evidence in 
the belief of the grant of a patent may be quoted an ex- 
tract from a letter from Richard Ford, of Coalbrookdale, 
to Thomas Goldney, of Bristol, both partners in the Coal- 
brookdale concern, under date November 26, 1733, ‘* And 
as ye patent for y® fire engine is about expiring, that busi- 
ness will consequently more increase.” The date of this 
patent would be about 1713. 


See also ‘‘ Transactions of British Association,” 1877, 
page 217. 





muir and Jackson, Limited, Glasgow, to propel the 
steamer at a speed of 15 knots. Although not the oa ger 
nor longest steamer that this company has launched at 
Troon, she is the heaviest, being about 1200 tons without 
engines and boilers. 





The steel screw collier Redwood, built by the Blyth 
Shipbuilding Company, Limited, for the Tyneside Line, 
Limited, of hick Blaoen. J. Ridley, Son, and Tully, 
Newcastle, are the managers, was taken to sea on Satur- 
day, the 17th inst., for her trial trip. The vessel is 
230 ft. 9 in. in length, with a beam of 33 ft. 6 in. Triple- 
expansion engines, with cylinders 19 in., 30 in., and 51 in. 
in diameter by 36 in. stroke, with one large boiler work- 
ing at 180 lb. pressure, have been fitted by the North- 
Eastern Marine Engineering Company, Limited, of Wall- 
send. The vessel was run over the measured mile, when 
the engines worked smoothly throughout, and a good 
8 was maintained, which was highly satisfactory to 
t — of the owners, builders, and engineers 
on board, 


On Monday, the 19th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer, 230 ft. between perpen- 
diculars by 34 ft. extreme breadth by 16 ft. 8 in. deep. 
The main engines are by Messrs. John S. Vaux and Co., 
Limited, Sunderland, and have cylinders 18 in., 30 in., 
and 49 in. in diameter by 33 in. stroke, steam being “4 
plied by a large boiler working at a pressure of 180 lb, 
per On leaving the ways the steamer was 
nam 


uare inch. 
Circe. 





The steamship Helsingfors, built by the Chantier Naval 
Anversois, Hoboken, Antwerp, for Consul_Victor Ek, of 
ge om Finland, went for her trial trip a few days 

‘o off Flushing, and attained a speed of 10? knots, when 
the machinery worked to the entire satisfaction of all the 
officials on board. The vessel is 208 ft. long by 30 ft. 
beam by 14 ft. 6 in draught, and has special facilities for 
the quick handling of ca being fitted with extra 
large winches and double derricks. ‘The engines, which 
were fitted by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, have cylinders 17 in., 
28 in., and 46 in. in diameter, by 30 in. stroke. Two 
boilers, measuring 11 ft. 6 in. by 10 ft., supply steam at 
160 lb. pressure. 








ImpRovED Drawine APpPLIANCES.—We have received 
from Messrs. Longmans, Green, and Co., 39, Paternoster- 
row, London, a number of novelties in the shape of set- 
squares, scales, and protractors, which are constructed on 
an entirely new principle, and ought, we think, to prove 
valuable to draughtsmen and engineering students. The 
are the invention of Professor ©. A. en and are a 
made in London, with tools and appliances which have 
been specially designed for the purpose. The set-squares 
are constructed in two ways, so far as the framework is 
concerned, though both are finished in a similar manner. 
They have bodies of strong, tough white wood, edged 
with transparent celluloid in the case of one type, and 
with hard ebonised wood in the other. They are faced all 
over with thin white polished celluloid, which gives them 
great strength, and enables them to be made much 
thinner than the framed set-squares which have been used 
hitherto; they are also very light and convenient to 
handle. A special feature about them is that the thin 
celluloid facings do not come quite to the edges of 
the square, so that when a square is resting on the 
drawing paper the drawing edges stand above the paper 
to the extent of one hundredth of an inch. is 
slight elevation of the drawing edge does not interfere 
with accuracy in drawing, and it is found that, when 
inking in, the chances of blotting or smearing are very 
much reduced. These set-squares are made in sizes from 
4 in. to 12 in. high, and range from 1s, to 2s. each in 
price. Another of these neat instruments is an adjust- 
able © pom geod set-square, which consists of a right- 
angled part and a segmental part. The latter has a 
circular edge having a tongue cut on it which fits into a 
corresponding groove in the right-angled part. The 
circular edge of the ental part is graduated in degrees 
so that the diagonal edge of the square may be set at any 
angle from 0 deg. to 90 deg. The diameter of the 
protractor circle is 7 in., and the square edges are 
about 4} in. long. The whole is made of white cellu- 
loid, and the total thickness is only jy in. One part 
of the square slides quite easily on the other, but 
the friction is sufficient to prevent shifting when in 
use. There is also an ordinary form of protractor, 
which is printed from an_ accurately-engraved plate 
on thin white celluloid. The objection to the use of 
celluloid for drawing -scales does not apply to pro- 
tractors, ause, the expansion and contraction being 
equal in all directions, the angles do not alter. There are 
several new forms of drawing-scales which ~nerit notice. 
The scales are printed on very thin strips of wood, the 
grain of the wood being in the direction of the length of 
the scale. The wood is then covered with very thin 

nt celluloid, of a thickness of only Tooin. This 


covering makes the scales almost indestructible, and is so 
thin that the wood entirely prevents the expansion and 
contraction due to changes of temperature. e scales are 


made in two sizes—viz., 9in. and 12in. long. They are 
sold in neat paper cases, each case containing three scales. 
The price of the 9-in. set is 1s., and the 12-in. set 1s. 6d. 
net. Cardboard scales are also made, and sold sepa- 
rately or in sets. All the above instruments are well 
worth the attention of engineers, as they are beautifully 
made and finished, 





. CATALOGUES. 


Tue British Uralite Company, Limited, of 50, Cannon- 
street, have just published a new pamphlet, showing a 
number of interesting applications of uralite. This isa 
kind of. seem ree : bing te -_ to sate wood 
in ca or tube railways, hospital pavilions, port- 
able balling, and on shipboard. ‘4 

Some very interesting applications of the small de Dion- 
Bouton petrol-engine are illustrated in a catalogue just 
published by Messrs. de Dion-Bouton, Limited, of ‘10, 
Great Marlborough-street, W. The single-cylinder 
motors are made in sizes rated at 3}, 44, 6, and 8 horse- 
power respectively, whilst the two-cylinder type range up 
to 12 horse-power. One application shown is to dynamo 
driving, the dynamo and engine being arran in the 
same = This plant should be particularly useful 
for the lighting of country houses, since it requires little 
attention, and can be s up at a moment’s notice. 
In other cases the engine is combined with rotary pumps, 
thus making a simple and compact plant for water- 
raising. ; 

We have received from Messrs. Kerr, Stuart, and Co., 
Limited, of 20, Bucklersbury, E.C., acopy of their new 
catalogue of mining machinery. The firm make all kinds 
of er supplies, from railways and locomotives, hoisting 
gear and cages, down to the sundries required’ both at 
bank and below ground. 

The Langdon- Davies Electric Motor Company, Limited, 
of 101, Southwark-street, S.E., have sent us a copy of 
their new list of single-phase alternate-current motors. 
These will start under load. They are made of two types, 
the standard pattern being intended to run at compara- 
tively high rr but a special slow-speed series is also 
manufactured. The sizes listed range from 4 up to 35 
brake horse-power. We note the firm now also make 
continuous-eurrent motors. 

The record of recent construction just issued by the 
Baldwin Locomotive Works, of Philadelphia, gives par- 
ticulars of engines supplied to a number of the most 
important railway companies of the United States. Some 
of these are of unusual size, and we note in particular 
a couple having cylinders of 22 in. in diameter by 28 in. 
stroke. The weight of one of these engines complete 
with its tender is 302,000 Ib. 

In a couple of circulars recently issued, the British 
Thomson-Houston Company describe their polyphase 
recording wattmeters, and their tramway motors. We 
note that the standard sizes of these latter, now listed, 
run up to 40 brake horse-power, and the weight to over 
a ton. 

The American Steam-Pump Company, of Battle Creek, 
Michigan, U.S.A., have sent us a catalogue of their 
‘*Marsh” steam-pumps. These are of the direct-acting 
type, and have steam-operated valves. These are made 
in all sizes for boiler-feeding and other purposes, and a 
modification is also manufactured for use as an air com- 
pressor. 

We have received from the Link Belt Engineering 
Company, Nicetown, Philadelphia, a — describ- 
ing their shallow-trough conveyors. hese are of the 
belt type, the belts being so supported as to run as a 
shallow trough, the makers being of opinion that the 
co iyg of a belt is sacrificed if made to run as a deep 
trough. 

The British Westinghouse Electric and Manufacturing 
Company, Limited, of Norfolk-street, Strand, W.C., 
have sent us a ig eee describing their lightning pro- 
tectors, which are designed not only to guard against 
‘“* grounds,” but also against short-circuits. The latter is 
— by the use of suitably designed choking 
coils. 

The General Electric Company, Limited, of 71, Queen 
Victoria-street, E.C., have published a new catalogue de- 
scribing their ‘‘ Angold” arc lamps and their accessories. 
The lamps in question are made both in the ee e 
and “enclosed ” varieties. A new lamp of the latter 
type, described in the catalogue, has double carbons, 
which are burnt in series. 

We have received from Le Carbone, of 17, Water-lane, 
Great Tower-street, E.C., circulars describing different 
arrangements of primary cells suitable for gas-engine 
ignitors, bell-ringing, telephony, and tg pun B he 
special feature of the cell, which is of the Leclanché type, 
lies in the ordinary porous earthenware cylinder being 
replaced by a hollow porous block of carbon which itself 
forms an electrode. The hollow is packed with peroxide 
of manganese, which acts as a depolariser in the usual 


way. tee: 
A finely got up catalogue devoted to a description of 
some of the most notable lifting machinery made by 
Messrs. Ransomes and Rapier, Limited, of Ipswich, has 
just been published by that firm. The volume is prefaced 
i a short description of the firm’s works. The cranes 
illustrated include the ‘‘Goliaths” and ‘‘Titans,” 80 
commonly used in harbour works, many types of steam 
jib travelling cranes, and also overhead electric travellers 
of large span and high lifting capacity, in addition to a 
variety of lighter and smaller patterns. i 
The Brush Electrical Engineering Company, Limited, 
of Belvedere-road, ave published a new list of 
incandescent electric lamps and fittings. Amongst the 
illustrations are a number representing interiors 0 
churches, theatres, and public halls lighted by the lamps 
in question. 


.E., 








American Cokr Propuction.—The production of coke 
in the United States in 1902 amounted to 25,401,730 tons, 
as compared with 21,795,883 tons in 1901. Large as this 
increase was, it was considerably less than it would have 
been had transportation facilities been commensurate 
with the demand for coke and with the capacity of the 
ovens. , 
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‘* ENGINEERING ” ILLUSTRATED PATENT 
RECO 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 
= each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent xr Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of 
Patent on any of the grow mentioned in the Acts, 


AGRICULTURAL APPLIANCES, 


22,338. R. Maynard, Whittlesford, Cambs. Chaff- 
Cutters. [2 Figs.) October 14, 1902.—The object of this in- 
vention is to decrease the manual labour necessary for using 
chaff-cutters. A portable combined chaff-cutter according thereto 
has combination mechanism, comprising, in addition to a drum- 
feed mechanism and folding elevator or carrier, a mechanical 
compressor constructed, fitted, and operated in the following 
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manner :—To a frame @ a rising and falling motion is imparted 
by a cranke, and the frame has teeth or bars ) that press the feed 
on to the endless web or apron that carries the material to the 
drum: feeder pivoted to the frame of the machine, and operated 
conveniently by chain gear. Specifications of British Patents 
No. 2720, of 1895, and No. 4795, of 1902, are referred to. (Accepted 
August 19, 1903.) 


ELECTRICAL APPARATUS. 


21,488, W. H. Cook, Manchester; T. Cook, Staly- 
bridge; and W. E. Part Levenshulme. Trol- 
ley Heads, [6 Figs.} October 3, 1902.—In this specification is 
claimed—‘“ On electric tramcars, the use of one or more fingers to 
guide the live wire into the groove of pulley in trolley head when 
changing the direction of car.” There is described and illustrated 
apparatus, according to the invention, in which the ‘‘ fingers” 
“can be hinged at any part of their length,” and which are 





adapted to “fall out of the way automatically when not in use.” 
The finger or wire-guide A is part of a lever system so organised 
and connected with the cord attached to the trolley that when 
the cord is pulled to move the trolley the finger is raised from the 
non-operative position, into which it normally falls, to a position 
in which it becomes useful as a guide for the wire against which 
in use it is brought sideways, and the trolley then allowed to rise. 
(Accepted September 9, 1903.) 





18,765. S. Z. de Ferranti, London. Oil- Break 
Switches, [1 Figs.] © August 26, 1902.—In oil-break switches 
according to this invention means are provided whereby the 
operation of the switch lever compresses air that is caused to 
expand at the instant of break and forces a jet of oil between the 
separating contacts (immersed in oil) for the purpose of extin- 
guishing the arc formed between them. In an apparatus de- 
scribed and illustrated there are external contacts k through 
which the current normally passes, and these are separated 
previous to the separation of the oil-immersed contacts d and e 
respectively formed as a discharge pipe and plug. When the 
switch lever is operated, the sleeve s is moved upwards, compress- 
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ing the spring t, the piston-rod and attached parts being held 
from moving by the catch w. Further movement of the lever 
first causes the projection x to knock away the catch and then, 
by reason of the sleeve s abutting against the piston n, to draw 
the discharge-pipe d out of the pluge. A quick break is secured 
by reason of the compressed spring ¢ coming into play as soon as 
the frictional resistance of the contacts has been sufficiently 
decreased. Meanwhile, however, the first upward movement of 
the piston has caused the holes / to be covered, further move- 
ment compressing the air caught in the upper part of the cy- 
linder ; on the contacts finally separating, oil is discharged at a 
considerable pressure through the annular opening formed, and 
the yy is thus immediately extinguished. (Accepted August 26, 
1903, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


22,219. W. J. Crossley, Manchester. Motor Igni- 
tion. [7 Figs.) October 13, 1902.—This invention has for object 
the simplification of tube-ignitor arrangements for internal- 
combustion motors, and relates chiefly to the manner in which 
the chimney casting and the valve casting are fastened together 
in such wise as to secure the ignition-tube in place. A single 





1 








tension bolt D with thumb-screw M is used for the purpose, In 
one arrangement the bolt is placed close on to the side of the tube 
F and serves for compression of the washer of jointing material K, 
the one-sided pull being corrected by contact between the two 
castings at the point N. In a modified t the contact 

of the tube F. 





I rang 
int N is farther towards the end of the casing 
1 désapted August 19, 1903.) 
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. W.J. Crossley, Manchester, and W. Le P. 
Marple, Lubricators. (2 Figs.) October 18, 1902. 
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—This invention relates to lubricators for lubricants that are 
solid or viscous at ordinary temperatures, ard according thereto 
















in order to enable the lubricant to flow freely its container is 
heated by means of a jacket through which heated fluid passes. 
The claims are limited to the lubricating of internal-combustion 
engines. The heating fluid may be gaseous and derived from 
the exhaust, or liquid and, derived from the cylinder-cooling 
water, or otherwise. The pipes conveying heating fluid to the 
container jacket may be disposed in heat exchange relation to 
the walls of the passage through which the lubricant flows to the 
point where it is utilised. In a wiper lubricator described and 
illustrated, and for use in lubricating gas-engine cylinders, the 
heated fluid is passed through the space between the walls © 
and E. Accepted September 9, 1903.) 


22,343. J. W. Hornsby and C. James, Lincoln. 
Explosion es. [2 roe ] October 14, 1902.—This inven- 
tion relates to improvements in means for cooling the cylinders of 
hydrocarbon engines for propelling road locomotives and other 
vehicles, of the kind wherein the heated water from the water- 
jackets of the engines is passed through radiators or coolers, 
subjected to the action of a current of air induced by fans or pro- 
pellers ; the object of the invention being to so construct appa- 





~ sas 
ratus of this kind that sufficient cooling surface and air-propelling 
power may be obtained in a comparatively ry bye narrow % 
either at the rear end of the vehicle, behind the driving ak or 
in front thereof. According to the invention, use is le of two 
or more radiators or coolers in series, each provided with its own 
air-circulating fan or propeller, the said fans or propellers being 
mounted on a spindle, which passes through openings in the water- 
coolers. Each fan and each cooler is provided with a separate air 
inlet and outlet. (Accepted September 9, 1903.) 


GUNS AND EXPLOSIVES. 


8576. C. P. E. Schneider, Le Creusot, France. 
Loading Ordnance. [20 Figs.) April 15, 1903.—According 
to this invention in loading ordnance the projectile or charge is 
= upon a conveyor, and both are borne together to the 

reech, where they are separated, it may be automatically and 
mechanically, and the projectile or charge is carried into posi- 
tion in the gun by its own momentum. In one arrangement 
the conveyor comprises a frame embracing an articulated plated, 
provided with ribs which travel in front upon a fixed train of 





Feg.1. 















































rollers, and carries at its rear a movable train of rollers which 
travels upon a fixed track. The guide-ribs of the frame being 
provided with a recess, the ge of which upon the fixed front 
train of rollers produces the separation of the — from the 
conveyor at the same time as the articul: ate raises the 
projectile in disengaging its rear band. In another arrangement 
the age nerve or charge, is placed upon an endless band, to 
which continuous movement is imparted, the separation of the 
conveyor and its burden being effected automatically. (Accepted 
August 19, 1903.) 


23,615. A. Reichwald, London. (Ff. Krupp Company, 
Essen, Germany.) mel Shell, October 29, 1902. 


—This invention relates to projectiles for filling shrapnel shell, the 
object being to increase the penetrative power of the projectiles in 
order to render them capable of passing through those steel shields 
which have been lately applied to field guns. According thereto 
the projectiles are made of an alloy of steel with one or more 
metals (as tungsten and nickel), the addition of which to the steel 
has the effect of imparting to the alloy thus obtained an increased 
density, toughness, and weight.. A ding hether a specially 
dense or —, heavy projectile is desired, so the composition 
of the steel alloy is varied, solid and tough projectile may, it is 
stated, be obtained by adding nickel, chromium, and molybdenum 
to the steel, while a com ively large amount of tun n 
would be added to impart a (> specific party to the projectile. 
Prescriptions for alloys are :—First—Steel, 90 per cent. ; tungsten, 
10 per cent. Second—Steel, 68 per cent. ; molybdenum, 2 per 
cent. ; tungsten, 10 per cent. ; nickel, 10 per cent. ; chromium, 
10 per cent. Third—Steel, 63 per cent. ; tungsten, 87 per cent. 
Fourth—Steel, 80 per cent.; nickel, 20 per cent. (Accepted 
September 2, 1903.) 


-22,354, A. T. Dawson and G. T. Buckham, London. 
Primers. [1 Fig.) October 14, 1902.—The ordnance cartridge 
primer according to this invention comprises both the cap and 
the lighting charge in order that the latter may be kept free from 
damp. There may be a separate chamber c for the lighting charge 
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and connected to the detonator chamber by a valve-controlled 
passage, and containing waterproof gun-cotton and a black 
powder disc, the use of the black powder being to react upon the 
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gun-cotton and increase the speed of its burning. The ball valve 


} is to prevent rearward passage of gas when the lighting charge 


is burning. (Accepted August 19, 1903.) 


LIFTING AND HAULING APPLIANCES. 
Cc. Burnett, Durham. Tipplers. [1 Fig.) 


October 13, 1902.—According to this invention and in order that 
when coal or the like is sent to the surface its gross and tare 
weights may be taken simultaneously with its teeming, the inde- 
pendent weighbridge being dispensed with, there is provided 
‘the combination with a weighing machine of a tippler which is 
operated, mounted, and balanced upon the machine.” In one 
arrangement the wheels of the tippler frame or cage are mounted 

















on the end c! of a lever instead of on a fixed base, the lever being 
pivoted at E. The end c? of the lever carries an electric motor 
with reducing gear for the purpose of rotating the tippler through 
intermediate gear, such as sprocket wheels and chain H and HI, 
and also carries the tippler counterpoise J. The weighing machine 
is fixed upon the apt get level P. M is a stop-bracket that 
supports the tippler while the loaded truck is being wheeled on 
to it. (Accepted August 19, 1903.) 


21,443. A. Little, Smethwick, Staffs. Conveyor 
Chains, (3 Figs.) October 2, 1902.—This invention relates to 
conveyor chains made of alternate pairs of inside and outside 
links jointed together by pins, and has for object to render the 
wearing more durable. According thereto the two inside links 
A are rigidly connected together at the ends by steel bushes or 



































distance pieces located between the links, and receiving the joint 
pins turned down at the ends to enter the eyes of the links A. 
fhe joint pin C is-compelled to turn with-the outside links by 
means of a feather f taking into a recess in the eye of the link 
E’ ; thus there is, in use, no wear on the links, all the motion 
under friction being between the joint pins and bushes. (Accepted 
September 9, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


24,627. M.J.G. Derenbach, Remscheid, Germany. 
Reversing Pinion Drive. [3 Figs.) November 10, 1902.— 
In reversing the movement of a machine in which toothed wheels 
are used, as in rolling mills, quick-action presses, and the like, 


Fig. 
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there is a shock at each reverse due to the clearance between the 
teeth of the wheels, or of the wheel and rack. According to this 
invention the shock is minimised by doubling the toothed-wheel 
mechanism and by the use of spring pressure or the like for 
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| tion, comprises two hand-levers pivoted directly together or to 
| connecting links or plates in such manner that in use one or both 


causing the teeth of one member of one of the pairs to bear on 
the reverse flanks of the other member in both directions of the 
movement. Instead of two pairs of toothed wheels or two pairs of 
pinion and racks, there may be only one driven or driving member 
engaging with two driving or driven members, one of which is 
kept against the reverse flanks of the teeth of the single driven 
or driving member. Thus, in the case of a rack and pinion 
mechanism in which the pinion is to travel, there may be two 
pinions and two racks, or, as in the case of the apparatus illus- 
trated, one pinion and two racks, one of the latter h being kept 
up to the pinion by the spring i. (Accepted August 19, 1903.) 


22,446. E. A. Ironside, London. Wire, Rod, or 
Tube Cutters. [5 Figs.) October 15, 1902.—The cutter or 
shears for wire, rods, tubes, or the like, according to this inven- 
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of the jaws move eccentrically and turn or roll the article to be 
cut so as to ensure a clean amd similar cut all round. In a tool 
described, the lever a has a curved top, to which is fixed the 
cutting jaw e, the opposed cutting jaw being that integral with 
the lever b. (Accepted September 9, 1903.) 


MILLING AND SEPARATING MACHINERY. 


22,299. T. Thornley, Preston. Corn-Milling Ma- 
chinery. [2 Figs.) October 14, 1902.—This invention relates 
to the collection and delivery of dust or stife from machines 
employed in the milling of flour, and generally where dust-laden 
air is to be dealt with, and consists in the construction, combina- 
tion, and arrangement of appliances to be used for such purpose. 
According to this invention the dust-laden air s by way of a 
pipe or flue to a number of scroll or helical coils, on the surface 
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platform f for the liquid receptacle used in ascertainin 


MISCELLANEOUS. 


London. [5 Figs.} 


( J. R. Griffin, Balances. 
October 14, 1902.—According to one part of this invention the 
—s of a chemical or physical balance is provided with a 


oor both at back and front. According to another part thereof 


such a balance may be provided with a movable or detachable 
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cific 
ravities. There is also claimed ‘a chemical or physica: Shtance 
aving a row of major weights, a row of minor weights situated in 

















of which the dust settles or deposits, and from whence it falls 
into inverted cones below the scrolls, the apex of each cone being 
received or terminating in a fall pipe communicating with a bag, 
or with a cross or horizontal receiving pipe, within which is a 
revolving worm, to convey the collected dust to the outlet or 
discharge-way of the said pipe. The scrollsare in chambers, each 
of which has in the middle of its top an outlet for the purified 
air. (Accepted August 19, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,544. G. L. A. Gamondes, Paris. Steam Boilers. 
(2 Figs.] June 17, 1903.—This invention relates to flue boilers of 
the vertical uype, and according thereto in a cylindrical boiler 
shell is a firebox of circular cross-section, having a corrugated 


side of the cylinder. 
bar is replaced by a long cylindrical roller c, free to rotate about 


a row of holes under a glass cover, and a slot for the manipulating 
_, 4 —— substantially as described.” (Accepted August 


666. W. A. Lees, Leeds. Laundry Machine- 
Feeders. [3 Figs.) January 10, 1903.—This invention relates 
to the feeding arrangements of laundry machines, and more 
especially to that class of machine in which a revolving cylinder 
works in conjunction with a fixed concave semi- ylindrical plate 
or bed. Hitherto sheets, serviettes, and like articles have been 
passed over a slightly-curved bar parallel to the axis of the 
revolving cylinder in front of the cylinder, and hinged to the 
upper end of the fixed concave semi-cylindrical bed on the same 
According to this invention the fixed feed- 
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wall and a corrugated crown-plate, and partly supporting by 
means of a horizontal annulus / corrugated walls h concentrically 
surrounding the firebox, and formin 


a flue pendant from the 
annulus k. (Accepted August 19, 1903.) 
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an axis parallel to the revolving cylinder ; and there is provided a 
turning-off bar e in the angle between the feed-roller and the flat 
upper edge of the fixed concave plate or bed, so as to fill this 
angle and prevent any of the sheets or other articles clinging to 
the feed-roller and returning back on the under side. The feed- 
roller is pressed against the revolving cylinder by springs, most 
conveniently acting against journals, carrying the end-pins or 
axle of the feed-roller, the journals being fitted in horizontal guides 
or slides. This allows of the revolving cylinder being raised, 
whenever it is desired to clean the concave semi-cylindrical sur- 
face of the fixed plate or bed. The guides or slides may be drawn 
back together with the feed-roller, journals, and springs, in order 
to allow of the revolving cylinder being raised. (Accepted 





August 19, 1903.) 
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LONDON AND BRIGHTON RAILWAY 
WIDENING. 


’ Durine the past ten years most of the railway 
work done in this country has been in connection 
with the widening of main lines, each of the great 
railway companies having had to undertake very 
extensive operations in this direction, with the 
view of coping with the development of traffic. 
Thus main and local traffic have been separated, 
experience having shown that high speed on 
the former, with frequency of service on the 
latter, are difficult to arrange on one track with 
any degree of convenience to the public. The 
problem has been intensified in most cases by 
the great volume of suburban traffic in such 
populous centres as London, Manchester, and 
Liverpool ; and it has even been suggested that, in 
view of the competition of electric tramways along 


Before entering upon a detailed description of 
the works, however, we may trace the traftic deve- 
lopment which has necessitated this extensive 
widening work. We show on a diagram repro- 
duced on page 586 the steady growth in length of 
track, train-mileage, gross receipts, and capital 
during the past forty years. We begin with 1864, 
not because it marked any epoch, but because the 
Board of Trade railway returns date from then. 
The company had completed its connections with 
Brighton, thence along the coast westward to Ports- 
mouth, and eastward to Hastings. The map (Fig. 1) 
shows the system as it exists to-day, and alongside 
each section we name the year of completion. The 
line first opened—in 1839—was from London Bridge 
to West Croydon, just over 10} miles in length, and 
still one of the most important connections between 
the city and the south. In the following year a 








line of six miles was opened from Brighton, along 


line from Sydenham to the Crystal Palace, opened 
in 1854. This was extended to Wandsworth vid 
Streatham Hill and Clapham Junction in 1856, and 
two years later from Wandsworth to Battersea Pier, 
which constituted the west-end terminus of the 
line until 1860, when Grosvenor-road Bridge was 
made for the railway into Victoria Station, Pimlico. 
It was not until 1867 that a direct route was made 
from Clapham Junction, dispensing with the detour 
to Wandsworth-road. The next important South 
London line to be completed was the loop from 
Balham to Croydon vid Pistathden Common, which 
was opened in 1862. This latter became, and 
still continues, the main line from Victoria to the 
south, while the London Bridge line vid Norwood 
Junction is still the route from the City, both con- 
verging at East Croydon. 

Although the policy of making more direct routes 
to the several coast towns lying to the east and west 
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the streets and highways, the railway companies 
should abandon the suburban traffic entirely, as its 
monetary value is not always commensurate with 
its volume and the inconvenience involved. Sub- 
urban traffic may not bulk largely in pounds, 
shillings, and pence, but it must be remembered 
that station staffs have to be maintained irrespec- 
tive of the frequency of trains, so that where there 
is available a satisfactory local business, it is well 
to retain and even cultivate it. This has been the 
policy of most of the lines converging upon London, 
and notably of the London, Brighton, and South 
Coast Railway Company, who are now prosecuting a 
scheme of widening extending over the whole of the 
50} miles between Victoria and Brighton. These 


works, which are of considerable engineering in- | 
terest, especially where they pass through populous | 


towns, we are enabled to illustrate through the 
courtesy of the engineer of the company—Mr. 
Charles L. Morgan, who is responsible for the 
design and construction. 


| the coast to Shoreham, while at the same time 
operations were being rapidly continued northwards, 
from Brighton and southwards from Croydon, so 
\that by September, 1841, the line from London 
Bridge to Brighton was completed by a meeting at 
| Hayward’s Heath.* Inthe year 1845 the Shoreham 
branch was extended to Worthing, and in the fol 


lowing year to Chichester, and finally to Ports- | 


mouth Town in 1847. The Brighton and Hastings 
line vid Lewes, 344 miles long, was completed in 
1846. 

In the ’fifties attention was devoted to the im- 
portance of the South London suburban traffic. 
The first of the branches from the London Bridge 
and Croydon line towards West London was the 


* Asa matter of historical interest, it should be stated 
| that the section of the line between Stoats Nest and 
| Redhill, over which the Brighton Company have for | 
| years only had running power, was built by the Brighton | 


'Company, and subsequently’ sold to the South-Eastern | 
Railway Company. 


Tur Lines of THE LonpDoN, BricHTon, AND SoutH Coast Ratnbway CoMPANy. 


of Brighton was first recognised in 1847, it was 
not until the ’sixties that extensive works were 
inaugurated. In 1847 a branch from Keymer 
Junction to Lewes was opened, and consider- 
ably reduced the time taken to reach St. Leonards. 
The Newhaven line vid Lewes was also opened in 
the same year. In the year 1848 the branch line 
from Three Bridges to Horsham was completed, and 
extended further to Petworth in 1859. Branches 
from Polegate to Hailsham and Eastbourne were 
opened in 1849. The line from Norwood Junction 
to Epsom dates from 1847, and was extended to 
Leatherhead in 1859, and carried on to Dorking 
and Horsham in 1867, forming the now well-known 
Leatherhead and Dorking route to Portsmouth. 
It was not until 1863 that the Mid-Sussex route 
vid Pulborough and Ford Junction was made 


| available for the Portsmouth service. 


In 1864, when the curves in our diagram (Fig. 2) 
commence, the whole of the traffic for the coast 
towns had to be conducted over the main line to 
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Brighton as far as Three Bridges, at which point 
the trains for the towns west of Brighton left the 
main line and went through Horsham; but the 
traffic for the towns east of Brighton left the 
main line at Keymer Junction. The opening, in 
1867, of the Leatherhead and Dorking route to 
Portsmouth considerably relieved the main line, 
and still further relief came with the completion of 
the Peckham and Sutton line in 1868. The open- 
ing of the Croydon, Oxted, and East Grinstead line 
in 1884, and of the Oxted and Groombridge line in 
1888, enabled the Eastbourne and Hastings traffic 
to be diverted to some extent at Croydon. These 
extensions, with the lines to Guildfordand Midhurst, 
and the cross-country lines between Brighton and 
Groombridge, and various suburban lines, account 
for the increase in track-mileage of over 200 
miles since 1864, As shown in our diagram, 
and also in the table of traffic results, the 
train- mileage, to keep pace with the traftic 
development, has increased at a much greater 
extent than the mileage of track ; and when it is 
remembered that a very large part of this train- 
mileage is due to suburban traftic within a radius 
of 15 miles of London, it will be realised that the 
capacity of such lines has been very severely taxed 
within recent years. Taking the average, we find 
that in 1864 the number of train-miles per mile of 
track was barely 15,000 per annum ; in 1875 it was 
16,900, in 1885 it had increased to 19,400, and has 
now gone up to over 23,800. It is not possible to 
give data as to the actual number of trains passing 
over any given section of line ; but over 220 trains 
pass over the main Brighton line per day in the 
busy season. 

The development of the traffic has been satisfac- 
tory. Thus, in the ten years prior to 1875, as 
shown in the table, the increase in the number of 
passengers was equal to 1,200,000 per annum ; in the 
next ten years the average increase was 1,500,000 
per annum; and since then the numbers have 
continued to increase satisfactorily. The receipts 
from passengers have almost increased at the same 
ratio. Thus, since 1880 the number of pas- 
sengers has increased 59 per cent., while the 
receipts have gone up by 56 per cent. The facts 
about season-ticket holders are interesting. There 
has been a steady advance from year to year in the 
number availing themselves of the privilege of an 








the average per ticket was about 8l. 3s., which Taste II.—Details of Season-Ticket Holders. 

may be accepted as something equivalent to the 

suburban limit of thirty years ago. It then ss - | ee | Payments. | Average. 

advanced steadily to 111. 7s. in 1880, but since then r - 

it has dropped slightly to 10/.°10s., as shown in}|,.4, 6717 |i, 44 | aw 

the annexed Table II. - See 11,628 82,236 7.0 
The goods traffic has increased at a still greater oa aetna tA ree nM 

ratio, minerals having about doubled in ton-|jgg5 =° | 16,900 | 178,975 10.54 

1902 .. i | 28,875 | 299,943 | 10.4 








the increase being 55 per cent., as compared with 
| 56 per cent. on the passenger receipts in the same 

eriod. There are, unfortunately, no data in the 
Sona of Trade returns as to passenger or ton- 
|mileage ; and in this connection it is not without 
‘interest to note that during the five years prior to 
| 1869, when the Board of Trade prepared reports 
| without special sanction by Parliament, more par- 
| ticulars were given than are now embodied in the 
| Parliamentary return. The average fares per mile 
| in 1864 were given as :—In ordinary trains: 1.95d. 
‘for first-class, 1.46d. for second-class, and .92d. for 
| third-class ; and, in express trains, 2.54d. for first- 
class, and 2d. for second-class passengers. 

It is scarcely necessary, in view of the diagram, 
to indicate that for the past 20 years the gross 
traflic receipts have increased at a greater ratio 
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ee Ratuway. ts mileage advanced at a greater rate. Thus, in 1864 
| | | | s | | the receipts per train-mile were 5.3s.; in 1880, 
| Total Capital, | Ae Goose ‘Taarric. Receipts | Receipts | Percent- | 68. ; and they are now 6.4s. Like all the other 
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Stock. 1= 1000.) Holders. |; — 1900 tons, | Merchandise | 1=10002. | 1=10002. penses. | years. In 1880 they were as low as 46 per cent. 

IB Be mn se se — ee | of the receipts; but since then the upward move- 

‘ * —_ ; ( 
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keeps steady at 101. to 101. 10s., which suggests 
an average daily run not exceeding 8 or 10 miles. 
Thus, in the earlier years included in our table 





and Stoats Nest was authorised in 1894, and opened 
nage since 1880, while general merchandise has for traffic in 1900. Between Earlswood and Coulsdon 
increased by 60 per cent. The receipts from goods | all Brighton trains had used for many years the 
traftic have not advanced in the same proportion, | Redhill line owned by the South-Eastern Company, 
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and the work authorised in 1894 was the formation 
py the Brighton Company of an entirely new line 
running parallel to, and, for nearly its entire length, 
a short distance eastward of, the South-Eastern 
metals. Five years later—in 1899—andagain in 1903, 
Parliamentary powers were obtained for the widen- 
ing of the remaining length of the Brighton main 
line of the company. About one-half of the whole 
scheme—from Clapham Junction to Earlswood— 
has been completed; from Earlswood to Horley 
the works are well advanced ; and from Horley 
to Preston Park the surveys for contracts are in 
progress, and the work will be prosecuted in suc- 
cessivelengths. Generally speaking, south of Three 
Bridges the work is of a heavy character. There 
are several tunnels, the two longest being one near 
Hassocks of 2258 yards, and the other at Balcombe 
of 1150 yards. For the greater part the additional 
track is being laid on each side of the original 
permanent way, and a 10-ft. 6-in. way is being 
provided for between the two fast and the two 
slow lines. The track consists of bull-headed rails, 
95 lb. per yard, and in 45-ft. lengths, while the 
chairs are 46 lb. each, and the fishplates of 31 lb. 
weight per pair. None of the curves are sharper 
than 60-chain radius, and the ruling gradient is 1 
in 264. 

The earthworks are mostly through chalk with 
a part in clay, and present no material difficulty. 
The slope of the banks is 2 to1 in clay, and 14 
to 1 where the material is chalk, while in cuttings 
in clay it is 2 to 1, and in chalk ?to1. Oppor- 
tunity has been taken to improve the existing banks 
where necessary, even where the. widening. work 
does not involve any change—in cases where both 
the additional lines are being laid on the one side 
of the existing railway. It has been found that a 
more effective drainage system was required where 
the material was clay, and in which slips had already 
occurred in the present banks. In such cases chalk 
drains are being constructed from the bottom of the 
bank upwards. The width of these chalk drains is, 
as a rule, 6 ft., and their depth 9 ft. and upwards. 
Where a bank which has already slipped has to be 
widened for the new track, the material is first 
tipped at the bottom to form a toe-bank, and a 
slope of 13 to 1 built up from this ; this precaution 
being taken with the view of not disturbing the 
existing bank, and thus interfering with the traffic. 

Arched bridges and viaducts are being widened 
and generally strengthened, while in one or two 
cases, where waterways have to be dealt with, 
culverts are being built with a superincumbent 
bank, the viaducts being surrounded. All the 
stations are being reconstructed, and very con- 
siderable improvements made, the general practice 
being to form an island platform with two ordinary 
platforms on the outside ; and even in districts 
with comparatively small population, very extensive 
passenger conveniences, in the way of waiting- 
rooms, &c., are being provided. We shall illus- 
trate typical stations later. Opportunity is also 
being taken to supersede, wherever possible, level 
crossings ; and at various points on the line where, 
at junctions, down trains formerly crossed the up 
track, or vice versa, flying junctions are being con- 
structed, one of the most important being that at 
Keymer Junction, near Wivelsfield—illustrated in 
Fig. 3, page 586, and to be described presently. 

We may begin our detailed survey of the work at 
Brighton, where there already exist four lines of 
track from the town station to Preston Park. The 
Act for the first section of the work—from Preston 
Park to Hassocks—a length of 5 miles 64 chains, was 
passed in this year’s session of Parliament, and the 
contract has not yet been let. The heavy works 
on this section are the new tunnel at Patcham, 
of 494 yards, and another at Clayton, of 2258 yards. 
The latter will be approached by a cutting attaining 
amaximum depth of 70 ft., and the height of the 
surface above the tunnel formation will attain a 
maximum of 249 ft. From Hassocks to Burgess Hill 
—2 miles 4 chains in length—the work is of a simple 
character, consisting of the widening of the bank on 
both sides. The 7}-mile section between Burgess 
Hill and Baleombe was also embraced in this year’s 
Act, and has not yet been commenced. It will in- 
_ some of the most important works on the 

ine, 

The Ouse Viaduct, which is to be widened, is 
an Imposing structure, 480 yards in length, consist- 
ing of 37 semi-circular arches of 30-ft. span in 
brickwork. The greatest height from ground level 
to rail is 90 ft. 

There will be another viaduct of brickwork, 100 





yards long, at Vale Bridge. A tunnel at Hayward’s 
Heath extends to 250 yards; the depth below the 
surface is 87 ft. On the surface level over the 
tunnel there is a public road, with a considerable 
quantity of house property ; and care will require 
to be exercised in carrying out the new works to 
prevent disturbance of the buildings. The Balcombe 
tunnel, of 1150 yards, will be alongside of a tunnel of 
corresponding length, which presents some interest- 
ing features. On the surface, 177 ft. above the 
tunnel formation, there is a large pond which serves 
as a reservoir for the public supply of the district, 
and the existing tunnel was originally lined with a 
corrugated iron roof, for the purpose of preventing 
the water, which percolated through the sand strata, 
finding its way on to the track. But the noise caused 
by passing-trains was so great, partly owing to the 
rooting, that it was decided to remove it, and a large 
surface drain was constructed in the 6-ft. way to 
carry off the large quantity of water. Itseemsan in- 
teresting point in acoustics that a wet tunnel should 
be much noisier than a dry one of the same area 
and internal surface, just as a tunnel hewn out of 
rock and without lining is noisier than one with a 
brick wall and arch. The difference in the latter 
comparison is more readily accepted in view of the 
echoing effect of the rough rocky surface than the 
statement that the saturation should involve such 
a difference. 

The heaviest work on the Burgess Hill to 
Balcombe section is that at Keymer Junction, of 
which we give a diagram in Fig. 3. At present 
there is a double junction on the level in con- 
nection with the Lewes and Hastings branch 
from the Brighton lines, an arrangement which is 
objectionable from the traffic point of view, because 
all down trains to Brighton are liable to be 
checked by up trains from Lewes and Hastings. 
This is more serious on account of the very heavy 
traffic at this junction, as in a day of 24 hours in 
the summer season there are as many as 226 trains, 
while in the summer afternoon and _ evening, 
between two and ten o’clock, the number often 
exceeds 100. The curve, too, is at present some- 
what sharp, being 15 chains radius. Several years 
ago a scheme was sanctioned by Parliament for 
forming a flying junction at this point, but it could 
not be carried out owing to difficulties with one 
of the adjacent property owners. The scheme now 
is to form four lines, as in other parts of the rail- 
way from London to Brighton, and to have flying 
junctions, so as to obviate the crossing of the trains 
on the level. The diagram in Fig. 3 will assist 
towards a clear understanding. 

Starting on the east side, there will be a com- 
pletely new track, leaving the main down line at 
the southern end of Wivelsfield station, sweeping 
round with a curve of 20 chains radius. This line 
for the down main line traffic to Lewes and Hast- 
ings will join the existing branch at a distance of 
54 chains to the south-east of the present junction. 
The curve will be easier, and, to obviate the pre- 
sent level crossing near the junction, this line will 
oe the public road on a gradient of 1 in 250. 

he next of the branch lines is for the fast up 
traftic from Lewes and Hastings. This will also be 
a new track, leaving the main line at the southern 
end of the Wivelsfield Station, but in this case it 
will branch off to the west of the existing railway 
on a curve of 20 chains radius, and will dip by a 
gradient of 1 in 100 to pass under the two new 
and widened tracks of the Brighton line. It will 
pass on a level 17 ft. below the existing main 
line, which will be carried on a skew bridge of 
steel girders, the details of which have not yet 
been designed. 

The same bridge will be utilised for carrying the 
Brighton line over the slow down line to Lewes 
and Hastings, which will branch off the new slow 
down Brighton line also at Wivelsfield Station. 
Both these lines—the up fast and down slow to 
Lewes—will continue at their low level until they 
cross under the public road which runs parallel to 
the existing Brighton railway, and will then 
ascend, by an easy gradient, to the existing railway 
to Lewes. 

The fourth line for the accommodation of the up 
slow traffic will be laid on a curve of 20 chains 
radius, and for this there will be constructed a 
separate bridge to carry the Brighton four lines 
over it, and another for the public road. The 
total distance from the Wivelsfield Station to the 
furthest of these bridges for the flying junctions 
will be about 30 chains. 

The result of this re-arrangement will be that 





only the down fast crossing to Lewes will be on 
the same level as the down fast to Brighton, the 
other three lines for the Lewes and Hastings 
traffic being carried under, so that no down train 
to Brighton can be checked by trains from Lewes, 
as is sometimes the case at present ; consequently 
the danger of the crossing, which has not been in- 
considerable in the past, will be entirely obviated. 
A second advantage will be the supersession of the 
level-road crossing at Wivelsfield, which, in the 
case of such a sharp curve, is particularly objec- 
tionable. Indeed, circumstances necessitated the 
construction a few years ago of an over-bridge for 
passengers. This dispensing with the level-road 
crossing will be attained without raising the level 
of the public road by more than 2 ft. or 3 ft. 
The three separate bridges required will be of the 
plate-girder type. A further advantage is that 
the junction points will be brought close to the 
Wivelsfield Station, so that they can be mani- 
pulated from the same signal-box as the station 
signals. At present it is necessary to have two 
signal stations, that of the junction being 450 
yards south of the Wivelsfield Station. 

The next section of the line extends from Bal- 
combe to Three Bridges, and was authorised in 
1899. The length is 2 miles 36 chains ; little work 
is involved if we except the very extensive opera- 
tions at Three Bridges Station. At the present 
time there are two main lines running through the 
station, with two branches south of the station—one 
westward to Horsham, and the other to East 
Grinstead. Under the new arrangement there will 
be three island platforms, each 700 ft. long by 40 ft. 
wide, with two ordinary platforms at the extreme 
sides. The main line Brighton trains will pass 
through on the centre tracks. On the lines at the 
side island platforms through trains will run respec- 
tively between London and Horsham and between 
London and East Grinstead. At present there 
are some through trains, but the general practice is 
for the traffic to and from both towns to be 
worked into dock platforms, all passengers thither- 
ward changing trains. In the future it will only 
be necessary to change trains when the passenger 
is going from Horsham or East Grinstead to 
Brighton. In conducting the traffic, this will be 
a great advantage, which will be further enhanced 
by the great extent of reception sidings to be 
constructed to the south of the new station. 
There will be luggage-rooms and waiting-rooms, 
&c., on each of the station platforms, and a more 
convenient arrangement of booking-office buildings 
has been planned. The railway station is on a 
bank, and instead of the booking-office being on the 
platform level, as at present, it will be built 
about 12 ft. below that level on the ‘‘ up” 
side, so that passengers may book and pass 
direct through the subway on to the platform 
from which their train is to leave; at present 
they reach the booking-office by a long inclined 
approach, from thence through a subway, and 
then mount the steps to the ‘‘up” platform. The 
new arrangement will thus be not only much more 
convenient and commodious from the point of 
view of the traffic management, but also for the 
public. 

The widening from Three Bridges to Horley, 
about three miles long, was authorised in 1899, and 
will ‘shortly be commenced. This is a length of 
level track, with no works of note involved in the 
construction ; but at Horley very extensive opera- 
tions have had to be undertaken in the town ; these 
ure now in progress, and will be illustrated and de- 
scribed in our next article. 


(To be continued.) 








BORSIG’S WORKS IN GERMANY. 
(Continued from page 552.) 

TuHE rolling-mill is situated near to the new steei 
foundry, and, although the plant here is not quite 
so modern as that in some of the more recent 
departments, very extensive work is carried on. 
There are three plate-rolling mills, two finishing 
sets for bars, and two tyre mills. The plate rolls, 
with their furnaces, are shown in the engraving 
on page 588, Fig. 23. In one set the rolls are 
900 millimetres (35.43 in.) in diameter, with a 
length of 11 ft. 6 in., the second has rolls 800 
millimetres (31.50 in.) in diameter, with a length 
of 8 ft. 3in., and in the third case the diameter 
is 620 millimetres (24.41 in.), with a length of 
64 ft. Each set of rolls-has its own motive 
power, the engines and rolls alternating in a 
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straight line right down the shop. The rolls for the 
bar mills are respectively 300 millimetres (11.81 in.) 
and 600 millimetres (23.62 in.) in diameter, and 
each set has four rolls. The bar-rolling mills are 
shown in the engraving, Fig. 22. Down each side 
of the shop there are arranged reheating furnaces. 
The ingots enter from the steel works direct, and 
from each charge there is taken a small test-ingot, 
which is rolled, and subjected not only to tensile 
test, but subsequently to chemical analysis, and 
only if these are satisfactory is work continued on 
the other ingots of the same charge. There are in 
all 14 reheating furnaces, and the ingots, from 
6 tons in weight downwards, are rolled. Portable 
feed-tables are used for running the ingots up to 
the rolls. Three annealing furnaces are provided ; 
all boiler plates and material for gun-carriages, 
&c., being annealed before being despatched. 
There are in the rolling-mil sevén electric cranes 
of 5 tons lifting power, with a span of 47} ft., two 
travellers of 30 tons capacity and 23 ft. span, and 
9-ton and 4-ton hydraulic jib-cranes. 

In the annexe, running parallel with the rolling- 
mills, there is a machine-shop, fitted up with very 
large shearing and other tools ; the largest is capable 
of taking plates 8 ft. 3in. wide and 1} in. thick, 
while another takes plates 10 ft. wide and 1 in. 
thick. These machines work at 12 to 14 strokes per 
minute, and are driven by separate electric motors 
rated up to 75 horse-power. The shearing head 
1s In some cases balanced hydraulically. As is 
shown in the engraving, Fig. 24, annexed, there 
are in the vicinity of these heavy shears pillars with 
rolling-wheels on the top, so that the plates can be 
traversed on the top of these with a minimum of 
manual labour. It may be added that the largest 
— yet turned out at the works was 55 ft. 9 in. 
ong and 11 ft. 4in. wide. The thickest plate 
rolled was 2.95 in., and was intended for a cylin- 
drical boiler, but in this case the work of trimming 
was done in a lathe. There are in the department 

eavy punching machines, but as a rule the plates 
are sent out with only the edges sheared. 


| 
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Fic, 24, Puate-SHEARING MACHINE. 


In view of tle extensive boiler work of the com. | in most cases a motor has been placed. under each 
pany, a special flanging-shop has been constructed | end of the tool. The small tools in the annexes are 
recently, with seven hydraulic presses, for the| driven from shafting operated by motors: There 
manufacture of flues and the front and back plates | is a Schiess lathe, 100 ft. long, for turning shafts ; 
of cylindrical boilers, but specially for work in con- | its proportions being of a massive character, so as 
nection with locomotives. The presses are all of| to permit heavy cuts to be taken at high speed. 
moderate size, ranging up to 500 tons, with cast- There is another lathe 25 metres (82 ft. 2.63 in.) 
steel press dies. It is the practice to form aj long, with a headstock of 3 metres (9 ft. 10 in.) 
locomotive dome with its flange at one operation | indiameter. There are also two crankpin machines, 
and in one piece. The same applies to the front | designed according to the latest practice, where the 
end of a Lancashire boiler with two furnaces. | crank is permanently fixed on the bed, while the 
In the manufacture of Fox’s furnaces, the plate| cutting tool rotates. Amongst the boring tools 
forming the flue is welded before the corrugations | there was one for universal work, boring vertically, 
are formed, which is done when the flue is warm! horizontally, laterally, and, indeed, at almost any 
in an hydraulic press. angle. There was a Schiess double planer for 
There is a 500-ton press specially devoted to the| taking jobs 3 metres by 3 metres by 7 metres 
production of frames, &c., for gun-carriages, &c., | (9 ft. 10.11 in. by 9 ft. 10.11 in. by 22 ft. 11.59 in.), 
which are formed by stamping, and are made to/| operated by a 30-horse-power motor, and princi- 
stand a tensile test of 444 tons to the square inch. | pally used for finishing heavy steel castings. 
The firm adopt stamping operations wherever it} There is a department of the shop for machining 
is possible, and as a consequence their set of dies| locomotive parts, which includes a double-facing 
includes peculiar forms. In this department also| lathe, so that axles and wheels can be turned 
there are a large number of planers for the edges|simultaneously. In this case the faceplates are 
after the stamping operation, one or two of these|2 metres (8 ft. 2 in.) in diameter. There is also 
being of English make, but they call for no special| an hydraulic press for forcing the wheels on the 
mention. There is in this machine-shop a 10-ton| cranks and axles. This shop is served by two 
locomotive crane, with a jib having a 20-ft. radius ; | 30-ton electric travellers, and.four of 5 tons lifting 
while the more important tools are served by | power. 
hydraulic cranes of 3 to 5 tons power. As to the other departments shown on the plan, 
For the machining of forgings there is a large| Fig. 1, on page 480 ante, it is not necessary to 
machine-shop, consisting of one bay 10.9 metres| enter into details. The puddling department has 
(35 ft. 9 in.) span, with a length of 118.5 metres | 28 furnaces, four hammers, and two sets of rolls, as 
(389 ft. 3in.), having an annexe on each side of | well as the usual shearing machines. There is also 
6.5 metres (21 ft. 3 in.) span. This building was| a pattern-shop with two stores. 
only put up four years ago, and many of the tools| The electric generating station has a battery of 
are new, most of them being by German makers | seven boilers—five of the water-tube and two of 
whose designs have been illustrated in connection | the Cornish type, with a collective heating surface 
with the Diisseldorf Exhibition. It will therefore | of 13,000 square feet, and working at a pres- 
only be necessary to indicate generally the size of|sure of 140 lb. The steam is superheated to 
some of the tools. The larger tools in the main | a temperature of 570 deg. Fahr. The furnaces are 
bay are each driven by their own electric motors, | fitted with Daelen’s patent mechanical firebars, and 
ranging up to 30 horse-power. In all instances | automatic stokers have just been fitted. The feed- 
belt drive has been adopted, with cone wheels, and! water is chemically purified before being used. 
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Generally speaking, the water returned from the 
condensers is used for feeding the boilers. In the 
engine-house there are two vertical 500 horse-power 
engines, and a horizontal four-cylinder triple-ex- 
pansion engine. The former are coupled direct to 
two three-phase 375-kilowatt generators, and the 
latter to a 1200-kilowatt generator, all working 
with a tension of 330 volts. Two electrically-driven 
transformer units are supplied for exciting the gene- 
rator. For transmission to a distance, the current 
is transformed into 2000 volts tension. These 
generators drive 178 different motors, with a total 
power of 2678 horse-power. In the lighting station 
there are five continuous-current dynamos of 225 
kilowatts capacity, working at 220 volts, and serving 
294 arc lights and 1274 incandescent lamps. 

The works include in all 118 boilers, with about 
76,000 square feet of heating surface. The gas 
works consist of four benches of retorts and two 
gasholders. The pumping station, with three 
pumps, is arranged for raising 2600 gallons of water 
per minute for various purposes. 

Very considerable importance is attached to 
laboratory work, and extensive accommodation has 
been provided. Onan average 300 chemical tests 
are made per day. All the specimens are num- 
bered, and the chemist has no knowledge of the 
purpose for which the material has been made. At 
various stages, also, of the manufacture, test-pieces 
are taken for mechanical test and chemical analysis, 
and only if the results are satisfactory is work 
continued. We give on page 588 two views, 
which illustrate the mechanical testing laboratory 
and the testing machine (Figs. 20 and 21). This 
latter differs from some used in this country, and 
may be described in some detail, especially as the 
same machine is used also at the Tegel works of 
the firm. Here also we may incorporate indica- 
tions of the practice which is carried out at Tegel 
as well as at Borsigwerk. 

The frame of the machine is a massive casting, 
which carries in its upper part the sliding head, 
while the lower part is forked, and contains the 
levers with the sliding-weight for adjusting the 
load. The sliding-head is actuated by screw and 
worm gear, which can either be worked by hand 
or by cone pulleys driven by an electric motor. In 
the case of tests of cast iron, when there is no 
appreciable elongation and a comparatively low 
load, the power is applied by hand; but in all other 
cases the motor is used. The time required for 
breaking the test-piece varies, according to the 
speed used, from 3 to 7 minutes. In order to 
quickly adjust the sliding head and tighten it up 
before starting the test, a crank is supplied 
working the worm spindle direct. The ratio of 
the lever system is 1 to 200, and the normal 
capacity of the machine is 40 tons. For unusually 
heavy sections, however, an additional weight is 
supplied, which can be placed at the end of the 
sliding - weight lever, giving an initial load of 
10 tons, thus increasing the total capacity to 50 
tons. The sliding-weight lever is divided off, so 
that the load can be read directly by the position 
of the weight ; but the usual method of reading is 
by a micrometer hand-wheel and circular scale. 
The latter is so divided that each revolution repre- 
sents 500 kilogrammes, and each division of the 
hand-wheel 25 kilogrammes. A pointer at the end 
of the sliding-weight lever indicates when equili- 
brium has been reached, and the hand-wheel is 
turned by the operator so that the pointer is 
always horizontai. When the limit of elasticity 
has been reached, the pointer falls. 

An automatic indicator is also fitted, by which the 
elongation and elastic limit are shown by a curve 
traced by a pencil point on a strip of paper wrapped 
round a drum, revolved by the movement of the 
operating hand-wheel, the ordinates of the curve 
being multiplied in direct proportion to the move- 
ment of the sliding-head. 

The test-pieces are fastened by grips closed by 
wing nuts, and fitted with spherical seats, so that the 
test-piece is quite free from any bending stresses. 
For beam tests these grips are replaced by a mas- 
sive cross-bar, sufliciently rigid to prevent (under 
the loads applied) any deflection which would other- 
wise give inaccurate results. A similar arrangement 
with stirrups permits of compression tests being 
made. For testing the accuracy of the machine 


from time to time, a set of levers are used with dead- 
weight loads, the mechanical advantage of the 
arrangement being 1 to 20. 

Before departing from the subject of Borsigwerk, 
it may be stated that the number of men employed 





is now 6000, and that the day-shift works from six 
in the morning until six in the evening, with two 
meal hours, the average earnings per day being 
3s. 3d. There is, however, no work done on 
Sunday, except that in connection with the blast- 
furnaces and their accessories, where operations 
uire to be continuous. We have already inci- 
dentally referred to the conveniences at the works 
in the way of baths, &c. For the women employed 
in coal-washing there are separate lavatory arrange- 
ments as well as dining-rooms, &c. There are also 
dining-halls for the men, but no intoxicating liquors 
are supplied; the practice being to encourage the 
consumption of mineral waters, which are sold at 
about #d. per bottle, while coffee is served in the 
afternoon to all the workmen free of charge. 

A colony of houses has been constructed by 
Messrs. Borsig, who have built 113 houses on the 
small-flat system, affording accommodation to over 
1400 families ; while, in addition, what might be 
termed ‘‘ barracks,” or houses on the Lord Rowton 
system, have been constructed for 430 bachelors. 
The rents charged on the small-flat system are only 
about 44 marks per month for one room, 8 marks 
for two rooms, and 12 marks for two large and one 
small room. This includes water, electric light for 
the hall and stairways, and the rates. The cubicles 
for bachelors are rented at about 18 pfennigs per 
days, including bed, bed-linen, and towel; this 
works out at about 1s. per week. The roads are 
electrically lighted. There are electric tramcars 
throughout the town. There is a complete water 
and drainage system, which is not so universal in 
the towns of Upper Silesia as is the case in 
England ; and there has also been recently organised 
a fire-brigade with fifty men. Messrs. Borsig have 
equipped a school, the average attendance now 
being about 700, including night scholars. There 
is also a kindergarten school. A library with over 
300 volumes is also provided. There is, further, an 
ambulance corps. 

(To be continued.) 








RAPID-CUTTING TOOL STEELS. 


Report on Experiments with Rapid-Cutting Steel Tools, 
Made at the Manchester Municipal School of Technology, 
under the auspices of a Joint Committce of Members of 
the Manchester Association of Engineers and of Mem- 
bers of the School of Technology Sub-Committee, together 
with Dr. J. T. Nicolson (Professor of Mechanical En- 
ginering at the above School).* 

Part I.—INTRODUCTION. 


THESE experiments were undertaken to test the capa- 
bilities of some of the high-speed tool steels that have 
recently been developed. 

They were made under the direction of a Jvint Com- 
mittee of members of the Council of the Manchester 
Association of Engineers and of members of the Engi- 
neering Sub-Committee of the Manchester Municipal 
School of Technology, together with Dr. J. T. Nicolson, 
Professor of Engineering at that school. 

The names of the members of this Joint Committee 
are as follow :— 

Manchester Association 

of Engineers. 
E. G. ConsTanTINE (Presi- 


Manchester Municipal 
School of Technology. 
Sir James Hoy, LL.D. 


dent) JOSEPH NAsMITH (Chair- 
DaniEL ADAMSON (Hon. man). 
Sec.) CHARLES Day. 
H. N. Bickerton. Dr. DEARDEN. 
Gro. DANIELS. F. W. Foutows. 
Francis GODLEE. 
E. G. HIvter. 


Ivan LEVINSTEUN. 

Councillor WILSON. 

Professor A. ScHUSTER. 
Dr. J. T. Nicoison (Reporter). 


Early in January, 1902, Mr. Charles Day, at that time 
a Member of Council of the Manchester Association of 
Engineers, suggested to the President of the Association, 
Mr. E. G. Constantine, the advisability of appointing a 
committee to investigate the new rapid-cutting tool steels 
that were being brought to the notice of engineers. 

On January 9 the Council of the Association considered 
the matter, and Mr. Henry Webb, a Past President, sug- 
— that the Municipal School of Technology pate 5 
€ a very suitable place for the proposed experiments to 
be carried on. 

On January 29, 1902, the President and Mr. Day met 
the Chairman of the Technical Instruction Committee, 
Alderman Hoy ; Mr. Reynolds, Principal of the School 
of Technology ; and two members of the Technical Instruc- 
tion Committee, and they generally approved of the sug- 
gestion that their committee should combine with the 
A3zsociation of Engineers in this matter. The four 
members of the Council of the Association named above 
were appointed on February 26 and March 26 to repre- 





* Report prepared by Dr. J. T. Nicolson, and approved 
by the Joint Committee on October 19, 1903. Submitted 
okay Manchester Association of Engineers, October 24, 
1903, 





sent the Association on a Joint Committee to carry out 
the intended experiments, in accordance with arrange. 
ments made at a preliminary meeting at the School of 
Technology, on March 3, 1902. 


ARRANGEMENTS FOR THE EXPERIMENTS. 


On March 3 the school section of the Joint Committee 

to find the lathe and turner, the power, the instru- 

ments to be used, and the observers; and this was con- 

firmed at a meeting of the General Committee later. The 

Association members promised to provide the material to 

be operated upon, and the tool-steel makers were to be 
asked to supply the tools to be experimented with. 

Dr. Nicolson, Professor of Mechanical Engineering at 
the Municipal School of Technology, undertook to be 
responsible for the accuracy of the observations and 
records of the experiments, and to draw = report upon 
thesame. It was decided that this report should be signed 
by the following members of the Joint Committee :— 

Mr. Joseph Nasmith, as Chairman of the Engineering 
Sub-Committee and Chairman of the Joint Committee. 

Mr. E. G. Constantine, as President of the Manchester 
Association of Engineers. 

Mr. Daniel Adamson, as Honorary Secretary of the 
Association Section of the Committee. 

Dr. J. T. Nicolson, as Reporter to the Joint Committee, 

It was also resolved that this report should be first 
issued to the public through the agency of the Manchester 
Association of Engineers. 

All the tool-steel-making firms whose names were 
familiar to members of the committee at that time as 
having specialised a steel for rapid cutting were written 
to and invited to —— in the trials, under condi- 
tions then issued, by sending tools and having represen- 
tatives present during the experiments with their own 
tools. ‘The names of the tool-steel makers who accepted 
this invitation and sent tools for the experiments will be 
found in the tables giving the results. Applications re- 
ceived later from other steel-making firms wishing to 
participate had to be refused to avoid prolonging the trials 
unduly, it being felt that a sufficient number had entered 
to render the experiments of value for the guidance of 
tool-steel users as to the possibilities of the new steels. 

It was decided to confine the experiments to lathe 
tools and to record the weight of material removed, area 
of surface machined, cutting speed, depth of cut, traverse 
per revolution, duration of trial, condition of tool at end 
of trial, and “et, A absorbed during the trial. The angles 
of the tools, how hardened and ground, and the height of 
the — edge in relation to centre of lathe were also 
to be noted. 

After careful consideration, it was decided to leave the 
shape of the tools to the makers rather than specify the 
angles to which the tools were to be ground. The reason 
for this decision being that the intention of the experi- 
ments was to bring out the best results obtainable rather 
than to ascertain which was the best brand under equal 
competitive conditions. This could be ascertained by tool- 
steel users for themselves. 

On April 23, 1902, the following circular letter and 
schedule of conditions of the proposed experiments was 
issued to the steel-makers. 


Municipal School of Technology, 
Sackville-street, Manchester, 
23rd April, 1902. 

Dear Sirs,—A Joint Committee of members of the Manchester 
Association of Engineers and of the Engineering Sectional Com- 
mittee of the Municipal School of Technology, Manchester, 
together with Dr. Nicolson, Professor of Engineering in the said 
school, has been formed to carry out, under certain conditions, a 
series of experiments to determine the maximum capabilities of 
the tool-steels that have been recently introduced. 

The advantage of obtaining this information by the method 
proposed is that the full benefit to be derived from the experi- 
ments upon the quality and behaviour of the new tool-steels can 
be obtained by users sooner than by waiting for each user to 
carry out his own exptriments, in his own works, where, perhaps, 
he may have neither the time nor the facilities for sucha # geivenr 
— as the resources of the above Joint Committee will 

rovide. : 
. Several of the members of this Committee are commercially, and 
all are scientifically, interested in obtaining the best possible 
results from tool steel, and they feel confident that the intended 
experiments will be tothe mutual advantage of themselves, of other 
users, and of the tool-steel makers. 

The Joint Committee therefore enclose for your perusal a copy 
of the conditions of the proposed experiments, and will be glad to 
learn whether you are inclined to assist them by the loan of tools, 
and further, by having a representative present at the experi- 
ments carried out withthe same. If so, they will be glad to have 
the accompanying form filled up and returned with your reply. 

The experiments will, in the first instance, be confined to tool 
steels made in this country. 

A reply addressed to me by Monday morning next, April 28, 
will much oblige. 

Iam, yours faithfully, 
J. H. REYNOLDS, 
Principal. 


SCHEDULE OF CONDITIONS OF PROPOSED EXPERIMENTS WITH STEEL 
FOR TURNING TOOLS. 

1. It is proposed in the first instance to test turning tools on 
bars of forged steel and cast iron, each of three degrees of hard- 
ness. 

2. The relative hardness of the materials operated upon will be 
ascertained either by analysis or by drilling. 

3. The experiments will be made at the Municipal School of 
Technology, in Sackville-street, Manchester, and at least two 
members of the joint committees (one of whom will be Dr. Nicol- 
son, who makes himself personally responsible for the accuracy 
of the actual records) will be present at every trial. ; 

4. Itis si ted that each tool-steel maker shall submit as a 
maximum twelve tools, each 1} in. square by 12 in. long, two for 
each specimen to be operated upon. These tools should be 
delivered to the Committee forged and ground ready for use, and 
it should be stated whether or not the tools can be forged and 
tempered under ordinary workshop conditions. ; 

5. The Committee will be glad to have suggestions from the 
tool steel-makers as to the most suitable depth of cut, traverse, 
and cutting speed to be taken with each of the tools to obtain 
the best possible results d(1) by the maximum quantity 
of material removed per unit of time, and (2) by the maximum 
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TABLE I.—Sort Sree. 
In the following tables the names of the makers of the various tool steels are shown in initials only, the full names being 


as follow :—-A., W., & Co. ; Armstrong, Whitworth, and Co.—S. B.; Samuel Buckley.—J. B. & Co. ; John Brown and Co.—C. C. & Co. ; 
Cc. Cammell and Co.—T. F. & Sons; T. Firth and Sons.—S. 0. & Co. ; Samuel Osborn and Co.—S. & D. ; Seebohm and Dieckstahl.— 
V. Sons & M. ; Vickers, Sons, and Maxim. The names of the brands of steel are also shown by initials, the full names being as 
follow :—A.W. H.-S. T.S. ; A.W. high speed tool steel.—B. * R. S. H.; Bohler * rapid self-hard.—A. S.-H. S.; Atlas self-hard steel.-— 
S. S.-H. 8.; Special self-hardening steel.—N.F.K.S. ; N.F.K. Speedicut.—M. H.-S. 8. ; Mushet high-speed steel.—N.C. H.-S. S.; New 
capital high speed steel.—H.-S. 8. ; High-speed steel. 
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Object of Trial :—To Obtain Maximum Cutting Speed with }, In. Cut by }, In. Traverse. 
A. W. & Co.|A.W.H.-S.T.S.; 1 200 | 193.0 | 0.054 ,0.0626) 0.00338 | 7.5 7.56 | 1.00 15.75 2.1 | Toolfailed; 7 
S. B. .. |B. * R. 8.-H.| 9 100 106.0 0.0585 |0.0625 | 0.00365 20 11.05 | 0.552 27.75 1.387; Timeup | 1 
J. B. & Co.|A. S.-H. S. ..' 7 150 1 | 163.5 0.0695 0.063 | 0.00381 6 5.14 0.856 11.75 1.96 | Tool failed | 7 
C C. & Co.|S. S.-H. 8. ..| 13 150 Ae 149.2 | 0.052 0.0624 0.00325 20 | 15.5 | 0.755 34.5 1.72 Time up 2 
T. F. & Sons!N.F.K.S. ..) 5 130 1 | |128.0 | 0.0535 0.0627 | 0.00367 20 | 13.4 | 0.67 27.75 1.887 | vA ea 
8. 0. & Co. | M. H.-S.8. ... 3 110 131 (114.0 | 0.055 0.9625 0.00344 20 11.9 | 0.595 26.5 , 1.325 | » at 
S. & D. ..|N. C. H.-S. 8.) 15 180) | (124.5 | 0.0595 0.0625 | 0.00372 17.83 | 11.55 | 0.648 28.0 1.57 | Tool failed 6 
V. Sons & M./H..-S. 8. 11 130 =| [183.5 | 0.058 0.0625 | 0.00362 20 | 14.25 0.712 29.0 145 | Timeup | 2 
Means ..| 5 is 1388: .. | 0.00357 | | 
Object of Trial :—To Obtain Maximum Cutting Speed with ;', In. Cut by J, In. Traverse. 
A. W. & Co.|A.W.H.-S.T.S.; 2 |110 (1110 0.170 0.0624 0.0106 2) 11.5 0.575 | 82.75) 4.187| Timeup | 1 
S. B. ..|B. * R. S.-H...) 10 |100 {108.0 0.170 |0.0619 0.01058 7.25 4.14 0.56 29.0 | 3.92 | Tool failed| 4 
J. B. & Co.\A. S.-H. 8S. ..) 8 |100 a 98.6 0.1805 |0.0625, 0.01289 5.53 2.8 0.520 | 19.0 | 3.56 ” ow 
C. C. & Co.|S8. 8.-H. 8S... 14 |120 x 121.0 0.177 |0.0620 0.01096 6.16 3.84 0.623 | 27.25) 4.43 | > | 5 
T. F. & Sons|N.F.K.S.. 5 | 1 93.5 |0.164 (0.0621 0.01018 20.0 9.95 0.497 | 64.5 | 3.225; Time up | 1 
S.0O. & Co.|M. H.-S.S. ..; 4 | 75.85, | 8 83.0 (0.1670 |0.0622 0.01038 20.0 8.56 0.428 58.0 | 2.9 | a 1 
8.&D. ../N.C. H.-S. 8/| 16 ;100 |100.9 }0.1855 0.0571 0.01060 1.585 0.769 | 0.4859 6.25 3.94 | Toolfailed | 8 
V. Sons & M./|H.-S. S. «| 12 {110 |106.4 (0.172 |0.0607 0.01040 | 6.66 3.58 0.537 25.5 | 3.89 ” Pe 
Means . a 2. ot oo OOM | | 
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A. W. & Co. | A. W.H.-S.T.S.| 38 75 | 74.0 |0.172 (0.125 | 0.0215 !20 | 15.1 0.756 |104.75| 5.28 | Time up } 4 
8. B. .. |B, *R.S.-H...| 81 | 40 | 88.73/0.1810|0.125 0.0226 | 20 | 8.036 | 0.4018 | 60.5 | 3.025 7 1 
J.B. & Co. |A.8.-H.8. ..| 40 | 60 || , |) 68.5 [0.1590/0.125 0.0199 | 20 | 13.22 | 0.66L | 88.25 4.41 = 2 
C. C. & Co. |S. 8.-H.S. ..| 29) 60 | ry | 61.06 |0.159 [0.125 | 0.0199 | 20 12.7 0.635 | 83.25) 4.162 9 2 
T. F. & SonsiN. F. K.S. ..| 35 | 65.70! | 4 | 66.6 |0.1725 0.125 | 0.02155 20 | 13.75 0.687 | 93.0 | 4.65 | 9 4 
8.0. & Co. |M. H.-S.8. ..) 27) 75 |] 7) 72.88 |0.1627 |0.125 0.02035 , 20 | 14.75 0.787 | 95.5 | 4.77 | 0 4 
8.&D._ ..|N.C. H.-S. 8. | 33 | 60 | 52.2 |0.1485 |0.124 0.0185 | 10.58) 5.66 0.535 | 35.25| 3.34 | Tool failed 7 
V. Sons & M.|H.-S. 8. | | | | | | 
Means ... fe lb. 3 hee |0.02061; | | 
Object of Trial :—To Obtain Maximum Cutting Speed with 3 In. Cut by § In. Traverse. 
A. W. & Co. |A.W.H.-S.T.S.| 39 | 60 | 54.5 |0.321 (0.125 | 0.0401 | 20 11.7 0.585 |147.0 | 7.35 | Time up 2 
8. B. .. |B. * R.S.-H...) 382 | 25 | | 28.96 |0.3705 (0.125 | 0.0463 |20 | 6.01 0.300 | 90.75) 4.53 | ” 1 
J. B. & Co, \A. S.-H. S. ..| 41 | 50 af 50.75 |0.3475 0.122 | 0.0434 | 20 | 10.22 0.511 |150.0 | 7.5 | * 2 
Cc. C. & Co. |S. S.-H. S 30 | 35 | 5} | 37.35|0.370 0.124 | 0.04625} 20 | 7.7L 0.385 (112.0 | 5.6 5 2 
T. F. & Sons'N.F.K. § 36 | 50.60 i 52.5 (0.204 (0.124 | 0.0368 | 20 | 11.16 0.558 (134.0 | 6.7 * 2 
S. 0. & Co. |M. H.-S. S. | 28 | 45 49.3 |0.3235 0.125 | 0.0404 | 20 | 10.25 0.5125 133.0 | 6.65 | * 2 
8. &D. ..|N.O. H.-S. S.| 34 | 40 38.30 |0.3385 0.124 | 0.0423 | 20 7.91 0.395 110.5 | 5.52 | = ae 3 
V. Sons & M.'H.-S. 8. | | 
Means | | | 44.52] 0.04222 
{ | | i 
TABLE II.—Mepium Sree. 
| 
: | 2. 3. 4. 5&6. Ts 8. 9. 10. iL. ma i 14. | 15. 16. 17. 
Tool-Steel | “4 | INTENDED 3 ACTUAL ce 3S AREA MACHINED. ee $8 
Maker £ es Saree fee chen oS4 
(Armaged Name of a. & | | 4 = | Y Sian.) eee | Cause of 2 on 
Alpha- of Steel. Ss Cut& ¢& | | oq | Withdrawal. | o 5 
betically). | 3 Speed Tra- 8 Cut. a. | $§ Ee Total. | pid Total. Ftd $32 
| | lverse.| 3 se.) ES FA) in. in. | 233 
| ft. per| in. ft. per in. in. | sq. in min. | sq. ft. | sq. ft. Ib. Ib. 
| min. min. | | | 
Object of Trial :—To Obtain Maximum Cutting Speed with |, In. Cut by yj In. Traverse. 
A.W. & Co.|A.W.H.-8.T.S. | 79 |110 109.0 {0.036 |0.0625 0.00225 \30 | 17.05 | 0.572 | 30.25; 1.008; Time up 2 
8. B. .. |B. * R. 8.-H. | 91 |100 105.0 |0.0615 0.0625, 0.00384 30 16.45 | 0.548 42.5 | 1.42 | 99 1 
J.B. & Co, |A. 8.-H. 8. 83 | 90. ts } 102.0 |0.0635 0.0625 0.00397 30 15.9 | 0.535 41.25 1.37 | ” 6 
C.C. & Co. |S. S.-H. S. ..| 89 100 >xX-+ 104.5 |0.060 0.0625 0.00375 30 | 16.3 | 0.643 39.25 1.308 | ” 2 
T. F. & Sons|N. F. K. S. ..) 81 100 | ys | 105.2 (0.0625 0.0625! 0.0039 (30 16.43 | 0.547 45.0 1.50 | ee 2 
8. 0. & Co. |M. H.-S. 8S. ..| 87 | 80 93.0 '0.0615 0.0625 0.00384 30 | 14.28 0.476 36.0 1.20 ” 2 
8S &D. ..|N. C. H.-8.8. 85 | 80 } 93.5 |0.0605 |0.0625 | 0.00378 30 | 14.60 | 0.486 37.5 1.26 ” i 6 
Average. .| is Me eset HORT | ar! s  |O00Re8 | | 
Object of Trial :—To Obtain Maximum Cutting Speed with ;, In. Cut by |, In. Traverse. 
A. W. & Co.|A.W.H.-S.T.S.; 80 | 70 «| | 67.5 0.191 0.0625! 0.0119 (30 10.55 0.3516 | 77.25;2.57 | Timeup | 1 
8. B. . |B. *R.8.-H...| 92 | 82 | 89.5 (0.195 '0.0625, 0.0122 10 4.18 0.418 34.0 3.4 | Tool failed 6 
J. B. & Co.|A. S.-H. S. ..| 84 | 70) | Iie 74.7 0.185 (0.9625) 0.01148 30 12.0 0.4 | 89.25) 2.97 Time up 6 
C. C. & Co.'S. S.-H. 8S. ../ 90 | 80 | +X- 80.0 0.182 |0.0625; 0.0114 30 | 12.5 0.417 95.0 | 3.17 | os 2 
T. F. & Sons N.F.K.S.  ..| 82 85 vs | | 81.6 0.186 |0.(625 | 0.01162 26.75 | 10.85 0.406 85.0 | 3.18 | Tool failed 6 
8. 0. & Co.'M. H.-S. S. ..| 88 | 68 70.5 (0.1785 '0.0625 | 0.01120 30 | 10.95 0.365 | 80.25) 2.675; Time up | 2 
8S.&D. ..|N.C. H.-S. 8.| 86 | 65 66.5 0.184 |0.0625| 0.0115 30 | 10.45 0.348 78.25 | 2.608 ”  ¢ 
Average.. = bay cee oe | 168 ao 4 ss 6YORIGE | | | 
Object of Trial :—To Obtain Maximum Cutting Speed with ,*, In. Cut by § In. Traverse. 
A. W. & Co.|A.W.H.-S.T.S.; 95 | 50 48.5 0.171 |0.125 | 0.0214 \30 | 16.1 0.503 |104.0 , 3.47 Time up 1 
8S. B. .. B.* BR. S.-H...) 94 | 55 54.1 0.180 0.125 0.0225 21.25 11.9 | 0.56 89.75 4.22 | Tool failed | 6 
J.B. &Co... A. S.-H. 8S. ..| 99 | 50 Ye 49.4 0.172 0.125 0.0215 13.78 7.1 | 0.515 50.25 | 3.66 | 7 ae 
C.C.&Co.. 8. S.-H. S. ..'102 | 70 x 61.2 0.187 0.125 0.0229 9 5.72 0.636 42.25; 4.7 | ‘eo 4 5 
T. F. & Sons N.F.K.S.  ..| 97 | 50 i 51.5 0.1815 0.125 0.0227 23.33 | 12.4 0.498 91.0 | 3.85 | ” | 6 
8. 0. & Co... M. H.-S. 8S. ..:103 | 48 49.9 0.174 0.125 0.02175 30 15.6 | 0.52 110.5 3.68 Timeup | 3 
8.&D.  ...N. OC. H.-S. 8. 105 | 60 51.4 (0.184 0.125 | 0.02275 30 | 16.16 0.539 = 116.25 | 3.88 | 99 2 
Average... sent? Se -- (688 | .. | .. | 0.0R8a2 | | i 
Object of Trial :—To Obtain Maximum Cutting Speed with § In, Cut by § In. Traverse. 
A. W. & Co.|A.W.H.-S.T.S.| 96 | 40 39.0 (0.335 0.125 | 0.0418 |30 12.2 0.407 165.76 | 5.53 | Time up 3 
8. B -. |B. * R. 8.-H.| 93 | 35.40 36.0 |0.349 (0.125 | 0.04365 30 11.6 0.390 =160.0 | 5.3 | Po 1 
J. B. & CoJA. S.-H. 8. ../100 | 40 | | 37.9 10.346 0.125 | 0.04325 21.666, 8.51 | 0.393 120,75| 5.58 | Tool failed 5 
Cc. C. & Co.|S. S.-H. 8. }10L | 50 | 8) | 38.5 (0.329 0.125 | 0.0412 1825 | 7.18 0.393 95.25 | 5,22 ” 6 
T. F. & Sons|N.F.K. 8. 98 | 38 || % || 36.6 0.397 |0.125 | 0.0408 27 | 10.25 | 0.388 142.25] 5.28 ie 7 
8. O. & Co.|M. H.-S. S. .|104 | 38 3 37.5 |0.345 (0.125 0.0432 30 | 11.75 0.392 (164.0 | 5.47 | Timeup 4 
8.&D.  ..|N. OC. H.-S. 8/106 | 40 | 38.6 |0.340 (0.125 | 0.0425 30 | 12.10 0.4038 (166.75 | 5.558 0 2 
Average.. if Jee} ve | o | 827] 2. | .. | 0.08988 | 








of , in. by ?, in. traverse. Each test will be conducted for a 
period of 20 minutes. (A list accompanies these conditions, which 
should be filled up by the tool-steel maker.) 

6. Notice will be given to each tool-steel maker when the ex- 


area of surface machined when taking a cut ,%, in. deep, also per 
unit of time. They will be glad also to learn from tool-steel makers 
the maximum speeds at which they recommend their tools to be 
worked, (1) with a cut yin. by 7, in. traverse, and (2) with acut 


periments with his steel will be carried out, and he can then, if he 

so desires, igen for a representative to be present. 

7. Records will be taken of the weight of material removed, 
also of the area of the surface machined, as well as of the speed, 
cut, and traverse, also of the duration of test, the condition of 
the tool at the end of the test, and, lastly, of the power absorbed 
during the test. The size of the section of tool steel used, the 
angles of the tool, how hardened and ground, and the height of 
the — edge in relation to the centres of the e will be 
duly noted. It will also be noted whether the tool is removing 
the skin of the material, or whether this has been done already at 
a previous operation. 

8 The results of all the trials, together with full particulars of 
the materials operated upon, and also the names of the makers 
of each tool, will be made public in the first instance through the 
agency of the Manchester Association of Engineers. 

9. All the tools submitted should be clearly marked to indicate 
the purpose for which they are intended, and they should also be 
marked with a consecutive number, which will be supplied. 

List of Particulars to be Fiiled in by Firms Intending 
to Participate in the Proposed ‘* Tool-Steel Experiments ” 
for a Test of Twenty Minutes’ Duration. 

Name of Firm . 

Address....... 






List oF THE SPEEDS, &., RECOMMENDED BY TOOL-STEEL MAKERS, 
Material to be i Forged Steel Cast Iron 
operated upon. Soft Mild Hard Soft Medium Hard 


The cutting speed 1 
recommended in 2 








ft. per min. 3 
4 
Depth of cut .... 1 
Traverse ......... 1 oes 


2 


1. To remove maximum weight per minute. 
2. To machine maximum area of surface per minute with ,,-in. 


cut. 

3. Maximum speed recommended for given cut of ,%-in. x y4-in. 
traverse. 

4. Maximum speed recommended for given cut of yy-in. X yy-in. 
traverse. 

To be returned with the reply. 

On April 28, 1902, it was decided that the following 
should be the percentages of carbon in the steels to be 
operated upon :— 


Per Cent. 
Soft steel .. oe ms se oa oe 0.2 
Medium steel es me mM we ee 0.3 
Hard steel . a ne 9.5 


A preliminary trial was made on that date with a 10-in. 
lathe obtained from Messrs. Hetherington and Sons ; but 
it was found that the capacity of the lathe was not great 
aati for the size of bars, both as to diameter and 
length, which it would necessary to operate upon in 
order to have sufficient surface for the speeds and lengths 
of trial intended. 

This lathe withstood successfully some very heavy and 
rapid cutting, and the thanks of the Committee were 
tendered to Messrs. Hetherington for the loan of their 
lathe in the preliminary trials. 

On June 2, 1902, the Committee accepted the offer of 
Messrs. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, to place a lathe of greater capacity at their 
disposal for he purpose of the experiments ; as also the 
further offer to supply free of charge the three bars of 
steel and the three bars of cast iron: required for the 
tests. The thanks of the Joint Committee are due to 
Messrs. Armstrong, Whitworth, and Co. for their 
liberality in this matter. 

The careful consideration of the Committee was given 
to the question of the duration of the various trials, and 
the cut and traverse to be taken upon each. 

Four series of trials were made upon each of the six 
materials operated upon to ascertain the maximum cutting 


speeds with the cuts and traverses named below :— 
Series. Cut. Traverse. 
1. q i 
, er oe ae ys 
Bln ca ro x oe i, bo 
4... se ee o } 6 1s 
Minutes. 
Duration of trials upon soft steel. . 20 
” » medium steel 30 
” ” hard steel 30 
soft cast iron 30 


” ” 


os a medium cast iron 30 
Me Nw hard cast iron .. 60 for y by § cuts. 
” ” ” ” 30 for all others. 
As an amendment to the first instructions issued to the 
tool-makers, it was agreed to allow them to submit twenty- 
four tools, instead of twelve—one for each of the four 
trials on the six specimens to be operated upon, or, in case 
they should prefer to use one tool for two tests, as 
originally intended, it was agreed that such tool might be 
re-forged or re-ground at the school in the presence of the 
Committee. Soon after the commencement of the trials 
competitors were allowed to increase their cutting speeds 
during a trial by an amount not exceeding 124 per cent. 
of the speed at starting. 
The soft-steel trials lasted from October 27, 1902, to 
December 12, 1902. 
The medium cast-iron trials lasted from December 19, 
1902, to January 22, 1903. 
The medium-steel trials lasted from January 23, 1903, 
to February 6, 1903. é 
The hard cast-iron trials lasted from February 13, 1903, 
to February 27, 1903. 
The hard-steel trials lasted from March 4, 1903, to 
March 13, 1903. 
The soft cast-iron trials lasted from March 18, 1903, to 
March 27, 1903. 


From July 9 to July 27, 1903, a series of ‘‘ endurance” 





27, 
tests were carried out. These trials were of two hours’ 
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Tool-Steel 
Maker 

(Arranged Nameof Brand 
Alpha- of Steel. 


betically). Speed 


| No. of Trial. 





Cut & 
Tra- 
verse. 


ft. per 


min. 


INTENDED 


in. 


1500-KILOWATT ALTERNATOR. 
CONSTRUCTED BY MESSRS. DICK, KERR, AND CO., LIMITED, PRESTON. 


(For Description. see Page 598.) 





























TABLE 


ACTUAL 


Tra- 


Cut. 
ut verse. 


Actual Speed. | 


ft. per in. in. 
min. 


_ 
= 
_ 
_ 











T1f.—Harpb Sree. 


12. | 13. 14 15. 


| 
| 


Area of Sec- 
tion of Cut. 


of 


Duration 
Trial. 


WEIGHT 


AREA MACHINED. Reyoyen, 


Cause of 
Withdrawal. 


Per Per 
Total. | Min. 


Total. Min. 





Z 
5 


m 


in. | sq. ft. sq. ft. Ib. Ib. 


Object of Trial :—To Obtain Maximum Cutting Speed with |, In. Cut by j; In. Traverse. 


A. W. & Co. A.W.H.-8.T.S. 50 
8. B. |B * B.S.-H, 
J.B. &Co. A. S.-HL.S. 
Cc. C0. & Co. 8. 8.-H.'8. 
T. F. & Sons N.F.K.S,.. 
8.0. &Co. M. HSS... | 50 
8. & D. . N.C. H.-S. S. 60 
Average... 


139 


A. W. & Co. -A.W.H.-S.T 8S.'140 | 40 

8. B. .. B. * R. 8.-H.. 144 

J. B. & Co.. A. 8.-H. 8. .. 134 

Cc. C. & Co.. 8. 8.-H. 8. . 18 

T. F. & Sons N.F.K. 8. . 182 

S. O. & Co... M. H.-S. 8S. .. 142 

8. & D. .. N. C. H.-S. 8./136 45 
Average../ ° 


153 
155 
145 
149 


A. W. 28 
S. B. ; R. 8 
J.B. & Co, 4. S.-H. S. 
Cc. C. & Co. 3. 8.-H. 8. 

T. F. & Sons N.F.K. 8. 
8.0.&Co. M.H.S.S8. . 
8. & D. N. C. H.-S. 8, 

Average 


& Co. A.W.H.-S.T.S. 

B* R. S8.-H.. 30 
35 
30 
28 


30 
25 


Object of Trial: 

V. & Co. A.W.H.-8.T.S.) 154; 
; be -H. 156 
..| 146 

-.| 160 

158 


n 
| 


) 
Ye 


52.5 0.0635 |0.0625 
59.5 (0.066 0.0625 
49.75 0.0625 0.0625 
58.0 {6.058 0.0625 
46.8 (0.0525 0.0625 
56.2 (0.0610 0.0625 
59.1 0.056 0.0625 
54 oe 


40 
41.2 
42.5 
40.5 
40.6 
38.8 
43.5 
41.01 


0.1905 0.0625 
0.1985 0.0625 
0.192 (0.0625 
0.188 0.0625 
0.1875 0.0625 
0.1873 0.0625 
0.1855 0.0625 


Object of Trial :—To Obtain Maximum Cutti 


lel 


30.8 
30.7 
31.9 
32.6 


0.175 \0.125 
0.1875 0.125 
0.1872 0.125 
0.1830 0.125 
30. 0,181 0.125 
29.9 (0.184 0.125 
26.8 (0.196 (0.125 
30.4 


0.362 0.125 
0.371 |0.125 
0,328 10.125 
0.353 |0.125 
2 0.343 |0.125 
20.15 0.362 '0.125 
17.6 0.382 {0.125 
19.61; .. < 


0.00397 
0.00412 
0.00390 
0.00362 
0.00328 30 
0.00381 30 
0.00350 21 


30 
30 


_ oo ° | 0.00374 
Object of Trial :—To Obtain Maximum Cutting Speed with 


ie 


x4 
: 


0.0119 30 
0.0124 30 
0.0120 
0.01173 
0.0117 
0.0117 
0.0116 
0.01186 


ng Speed with 


0.0219 30 
0.0234 
0.0234 
0.0229 
0.02265 10 


0.0452 
0.0464 
0.0410 
0.0441 
0.0429 
0.0452 
0.0415 
0.0438 


30 
30 


29.33 
19.066 


75 


6.916 
19.6 


30 
23.066 
12.25 


16. 916 


21.75 | 0.725 
25.5 
20.25 


| 0.273 
0.310 
0.29 
0.302 
0.240 

| 0.292 21 

| 0.308 


0.675 | 


16.25 0,542 
0.700 | ee 


ry In, Cut by }, In. Traverse. 


6.25 0.208 | 48.0 
6.44 0.214 51.25 
1.55 0.222 12.0 
4.14 0.211 32.75 | 1.630 
6.35 | 0.212 48.75 | 1.625 
4.66 | 0.202 
2.75 0.226 


1.708 


} 


| 20.25 | 1.650 a 


3; In, Cut x & In. Traverse. 


9.6 | 0.32 
5.042 | 0.32 
2.260 | 0.333 
8.330 | 0.34 
3.130 | 0.313 
5.850 | 0.311 
3.100 | 0.280 


41.25 
15.5 | 2.280 
60.5 | 2.475 
21.75 | 2.175 
44.75 | 2.380 
23.0 | 2.070 


§ Jn. Cut x 3 In, Traverse. 


1 6. 0.2166 | 92.75 | 3,092 
; 90.75 | 3.025 

82.75 2.7 

90.0 

86.75 

93.0 

75.0 


Time up | 
0.870 | Tool failed 
Time up 
14.75 0.780) Tool failed 
Time up 


15.5 0.713) Tool failed 


1.600 Time up 
1.730 Tool failed 


Time up 
36.0 | 1.560 Tool failed 


| 69.0 | 2.300; Time up 
2.450 | Tool failed 


Time up 


Fic. 3. 


| duration, and were made with one tool of each maker 

|upon both soft steel and medium cast iron (of which 

| materials sufficient remained. for these further experi- 

17. | ments). The tools were chosen from those already used, 

and were re-forged at the school to the makers’ instruc- 

tions, and afterwards ground to a shape common to all. 

F Trials were also made, for the sake of comparison, with 
| tools of ordinary water-hardened steel, and ordinary 
Mushet steel. 

On July 27, 1903, the official trials were concluded. 

A number of unofficial experiments, with transmission 
| and absorption dynamometers constructed at the school, 
| were made during the continuance of the main trials, to 
| determine the efficiency of the drive, and the actual force 
| on the cutting tool at different speeds and areas of cut. 
| The nature and results of these tests are given in Parts V. 

and VIII. - 

The thanks of the Joint Committee are due to the 
| following :—The Principal; Mr. Dempster Smith, de- 
|monstrator of mechanical ae 3; Mr. George 
| Anderson, draughtsman; Mr. J. T. Hodgson, mecha- 
nical superintendent; and Mr, ©. Coups, turner, for 
— in carrying out the trials, and working out the 
results. 


Relative Con- | 
dition of Tool 
after Trial 


| Part If.—InrorMaTION wiTtH REGARD TO SPEEDS AND 
Cuts SUPPLIED TO THE COMMITTEE BY TooL-MAKERs. 
As already described in Part I., a schedule of par- 
ticulars (there reproduced) was issued to the tool-steel 
| makers for the purpose of obtaining from them the follow- 
| ing information with regard to the carrying out of the 
proposed trials :— ; 
1. As to what depth of cut, traverse per revolution, and 
speed of cutting they would recommend for removing the 
| maximum weight of material per minute. 
2. As to the traverse and cutting speed they would pro- 
pose for machining the maximum area of surface per 
| minute with a ¥4-in. cut. : 
3. As to the maximum speed recommended for a given 
| cut of 4 in. x yy in. traverse ; and : 
| 4. The maximum speed recommended for a given cut 
of ;y in. by yin. traverse. Uh 
ll the above data were to be given for six different 
materials—viz., soft, mild, and hard forged steel, and 
soft, medium, and hard cast iron. 
The data asked for were duly received and carefully 
considered. The conclusions already narrated in the 
introductory part of this report, as to the cuts and 
| traverses to be adopted, were arrived at in consequence, 
| being embodied in the regulations established for the 
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3750-KILOWATT ALTERNATOR FOR SHAWINIGAN, CANADA. 
CONSTRUCTED BY MESSRS. DICK, KERR, AND CO., LIMITED, PRESTON. 
(For Description, see Page 598.) 
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conduct of the trials, and recorded in the minutes of the 
meetings of the Joint Committee. 


Part III.—ProcepurE IN MAKING THE TESTS. 

The mode of procedure in carrying out the trials was 
as follows :— 

Tn all cases the skin was first removed, and the bar was 
machined over ‘at the same traverse as that to be used in 
och ag! ms be es area of surface was available 

€ trial at the speed of cutting and duration proposed: 

A sketch was then made of the bar, and its ceaohies 
sorurately measured in two or more places in the part 
to be operated on. The distance from the end of the bar 
at which the cut was to commence was measured. 

_ The tool, having been measured, was placed in posi- 
tion to the instructions of the steel-maker’s representative ; 





—. TWN ia _ 










\ \ 
oe 
its position relatively to the centre of the work and its | screw turned back a little, and the saddle moved to the 
overhang from the slide-rest being noted. , right by hand sufficiently to clear. 

The lathe having meanwhile been started, observations he tool slide-screw was then used to set the tool 
of the surface speed of the bar were taken, and the motor | forward until the disc showed the required cut opposite 
speed adjusted until the desired cutting speed of the job 8 — mark. The tool was then ready for starting 
was arrived at. the test. 

The self-acting traverse was then put in gear, and the | The self-acting traverse was put into gear, and as the 
tool set up until the point of the tool just scra the | tool entered upon the cut the time was exactly noted, 
bottom of the groove left by the last turning. is tool | and another observer noted the reading of a revolution 
slide-screw was fitted with a disc having its edges marked | counter worked from a crank on the lathe spindle. 
with a zero mark, and with the four depths of cut usually | This counter, as also the voltmeter and ammeter con- 
employed—viz., ,4 in., 3 in., ;;in., 3 in.; andany one of | nected with the motor’ brushes, were read every two 
those marks could be set opposite to an index mark on | minutes throughout the trial; frequent observations of 
the tool-rest. When the tool was set up to the work as | the motor speed were also made with a Horn’s tacho- 
described, care was taken that the disc was at zero. _ | graph, which read accurately. . 

The self-acting gear was then thrown out, the slide-| If the tool kept a reasonably good point and appeared 
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TABLE IV.—Sort Cast Iron. 








| 
5 & 6. 


iad 


Tool-Steel INTENDED ACTUAL 


Maker 
(Arranged 
Alpha- 
betically). 


Name of 
Brand of 
Steel. 


‘Cut & 


Speed Tra- Tre. 


No. of Trial. 
Actual Speed. | ot 





Object of Trial:—To Obtain Maximum 
A. W. & Co. A.W.H.-8 T.8. 167/102 101.5 0.0655 0 065 
8. B. -. B. * B. 8-H. 165) 110 112.0 0069 0.0625 
J.B. &Co. A.8.-H. 8. 171) 100 vs | 107.0 0.0635 9.0625 
©. C, & Co, 8. 8-H. 8. 161) 108 x + 109.0 0.0625 0.0625 
T. F. & Sons N.F.K. 8. 170|106 | | }, | |107.0 0.064 0.0625 
8.0. &Co. M. H.-S. 8. 163} 106 103.5 0.019 0.0625 
8. & D. .. N. CL H.-8. 8.  159)104.7 103.5 
Average... \ 106.2 


0.063 0.0625 


Object of Trial:—To Obtain Maximum Cutting Speed with ys In. Cut by ¥ In. 


0.1975 0.0625) 0.0124 
9.0625 | 0.0123 


A. W. & Co. |A.W.H.-S.T.S. | 168, 85 \ , 89.0 
8. B. ../8. * R.S.-H...) 166 80 | 80.2 0,197 
J. B. & Co. |A. 8.-H. 8. 172 90 rs | | 89.0 0.185 0.0625 
©. C.&Co. |S. 8.-H. 8. 162 8) - xX 82.1 9.196 
T. F. & Sons|N.F.K. 8S. 169 100 1's 
8. O. & Co. |M. H.-S.S. .. 164 83 | 84.7 
8.&D.  ..|N.C. H.-S.S. 160 71.3 
Average .. ee bias oe x 
Object of 
A. W. & Co. |A.W.H.-S.T.S. 
8. B .. |B. * R. S.-H. 
J.B. & Co, 4. 8.-H. 8. 
C. C. & Co. 3. 8.-H. 8. 
T. F. & Sons N. F. K.S. . 
8. 0. &Co. M. H.-S. 8. .. 
8. & D. . N.C. H.-S. 8. 
Average.. oe 


| 662 
62 
61.5 
72 


64 


O.17L |0.125 
0.170 (0.125 
U.15L (0.125 
0.126 (0.125 
0.1825 0.125 
58.2 0.18) (0.125 
60.9 0.171 (0.125 
mS 1 5.84 


182) 67 
177/ 6. | 
185 62 | | ¥ 
173 
179 69 
175| 55 
186) 60 


| 


70 a 


}'| 


Object of Trial :—To Oltain Maximum Cutting Specd 


/0.366 
10.379 
0.336 (0.125 

§ 10.338 0.125 
3.2 10.37 10.125 
|0.339 |0.125 
5 10.125 


0.125 
0.125 


55.5 


49 


A. W. & Co.|A.W.1L.-S.T.S. 
3. B. j& * RB Oe. 
. B. & Co. A. 8.-IL 8. 

. ©. & Co.)S. 8.-H. 8. 
. F. & Sons N.F.K. 8 
8S. O. & Co. M. H.-S.8, .. 
8. & D. .N. C. H.-S. 8. 
Average... is 


183 55 
178) 51 
184) 53 
174 43 
180 50 
176 45 
187) 52.25 


TABLE V.—Mepivm Cast Iron. 


5&6. 7. 8. 9. 


Tool-Steel INTENDED 


Maker 
(Arrange 
Alpha- 
betically). 


q Name of Brand 
of Steel. Cut & 
Tra- 


verse. 


Cut. 


Actual Speed. 


. Tra- 
Speed verse. 


| 


| No. of Trial. 


in. 


| ft. per} in. ft. per in. 
min. min, 


Object of Trial :—To Obtain Maximum Cutting Speed with j, In. 


50.7 | 0.9610 0.0610 
51.8 | 0.059 0.0625 
62.0 | 0.0465 0.0624 
68.5 | 0.056 0.0625 
56.88) 0.063 0.0625 
69.0 | 0.050 0.0624 
59.7 | 0.053 «0624 


59.8 


A.W.H.-8.T.S. 
. B. * R. S.-H. 
& Co. A. 

& Oo. 8. S.-H. 8. 

& Sons N.F.K. 8. 

& Co.|M. H.-S. S. . 
N.C. H.-S. 8. 


A. W. 
8. B. 
J. B. 
Cc. C. 
T. F. 
Ss. O. 
8. & D. : 

Average.. 


& Co. 


|. 
II 


40.3 0.159 0.062 

49.9 0.1840 0.0623 
4*.8 0.176 0.0625 
50.2 0.174 0.062 

44.24 0.1685 0.0625 
49.8 01560 0.0624 
51.2 0.173 0.062 

47.65 


40 
50 


& Co. A.W.H.-S.T.S. 
. B.* R. 8-H. 
& Co. A.S-H.S. 
& Co. 8. 8.-H. 8, 
T. F. & Sons N.F.K. 8. 
8.0.&Co M H.8.S. .. 
8. & D. N.C. IL-S. 8. 
Average. . 


A. W. 
8. B. 
J. B. 
©. C, 


Ei 


Object of Trial: 
A. W. & Co.|A.W.H.-S.T.S. 58 | 
8. B. ../B.* R. S.-H... 64 
J. B. & Co.. A. S.-H. 8. 60} 33 th 
©. C. & Co... 8. S.-H. S, 56 . x - 
T. F. & Sons N.F.K. 8. 62 i 
8. O. & Co. . 68 
8. & D. 65 

Averaze.. 


33.1 
50 
303 
31.9 
344 
34.4 
36.6 
35.8 | 


0.1815 , 0.125 
0.1770 0. 
0.1625 
0.140 
0.175 
0.178 
0.175 


Store wret 


Ore re & 


L) 


ot et et et 


*" w 


or 


27.7 | 0.298 
24.35 | 0.356 
25.2 | 0.231 
25.6 | 0.321 
22.0 | 0.352 


0.125 
| 0124 
0.124 
0.123 
owt 
0.125 
0.124 


59 | 
| 65 | 

61 | 
| 67 

63 
o 


A. W. & Co. A. 
8. B. .. |B 
J.B. & Co, A.S8.-H.S. 
«Cc, & Co. 3.8.-H.S. . 
T. F. & Sons N.F.K.S. —..| 
8.0.&Co. M. H.-S. 8. ..| 25.1 | 0.326 
8. & D. . N.C. IL-S. 8, | 67 | 5.4 | 0.302 
Average .. : tm. Re ok Eee 


W.H.-S.T.S. 
*R.8.-H. .. 


2 
\ 2 
) 


to be cutting all right, it was not withdrawn until the ex- 
piration of an agreed-upon time, such as 20, 30, or 60 
minutes, even if it had ceased to take the fu'l cut to 
which it was set. 

After withdrawal of the tool, the lathe was run fora 
little while at the average speed of the trial, to enable the 
electrical horse-power exerted by the motor, in running it 
light, to be observed. This was always necessary, as the 
bars were differently supported with wood chocks in dif- 
ferent trials, and the friction horse-power running light 
varied considerably. 

All cuttings were collected and weighed. 


verse. 


0.0625 | 0.01225 |30 | 
| 99.5 |0.1975 0.0625/ 0.0124 (30 
0.19% 0.0625! 0.0121 
71.0 0.198 0.0625! 
OR 15s oe 


Trial :—To Obtain Maximum Cutting Specd with s; In. Cut by 4 In. 


Object of Trial :-—-To Obtain Maximum Cutting Speed with \*, In. 


| 0.0106 
-To Obtain Maximum Cutting Speed with y; In. Cut x 4 In. 


14. 15. | 


_ 
be | 


10. 


WEIGHT 


REMOVED. | 
| Cause of 
| Withdrawal. 
Per 
Min. | 


AREA MACHINED. 


Per 


Min, |Total. 


tion of Cut. 
dition of Tool 
after Trial. 


4 
=] 
Py 


Area of Sec- 
Trial, 
Relative Con- 


Puration of 


Ib. 





sq. in. Ib. 





min. sq. ft. sq. ft. 
| 


Cutting Speed with y's In. Cut by vs In. Traverse. 


| 37. 25 
25.5 

| 37.75 
39.0 

19.0 

11.75 

38.0 


0.527 
0.582 
0.653 
0.567 | 
0.558 | 
0.539 | 
0.539 


0.00409 30 
0.00375 20.5 
0.00397 |80 
0.0039 |30 
0.004 (14.916 
0.00118 16 
0.00394 30 
0.00355 


15.8 | 1.242! Time up 
1.24 | Tool failed 
1.253 | Time up 
1.300 o 
1.275 | Tool failed | 
0.735 | et 
1.267 | Time up 


16.75 
17.02 
8.38 
8.58 
16.18 


ee on 


Traverse. 


| 3.167 Time up 
2.889 Tool failed 


30 
9 | 
1.333 


13.9 0.463 
7 0.417 | 
0.463 | $99 | =. 
0.427 -75 | 3.058 | Time up 
0.518 s | 

0.441 2 178 

0.370 


| G.OL16 


30 
0.0124 30 
0.01221 | 


ATO 


ILL 


Traverse. 


.383 | Time up 
330 , Tool failed 
94 


0.0214 ,30 
0.0213 26.816 | 
0 0189 |25.016) 
0.01575 |30 | 
0.0228 |30 
0.0237 |30 & . 
00214 {21 | s«:13. i .75 | 4.125 
| 0.02075 | | 
with 3 In. Cut by 4 In. Traverse. 


17.35 | 0.578 {223.75 7.458; Time up 


20.7 0.69 


Time up 


Tool failed 


0.75 


Pa ar 


30 
3) 
30 
|30 
/30 
30 
30 


| 0.0459 
| O.UL74 
| 0.042 
| 0.046 
0.01462 
0.046 
| 0.0455 


15.36 | 0.512 |215.5 7.183 
16.6 | 0.552 |209.0 6.967 
13.7 | 0.457 |186.0 6,200 
16.62 | 0.554 |220.0 | 7,330 
15.2 0.507 [201.0 | 6.700 | 
16.4 0.547 ees 7.325 | 


Eac6 


OMe Re ORO 


0.0456 


11. M4. 


| oa 
= 
| 


12. | 13. 16. | 


Weicnt 
REMOVED. 
Pe | | Cause of 
| Withdrawal 
Per Per | 
Min, "al. afin, | 


| 
|AREA MACHINED. 


Con- 


ive 


| Total. 


tion of Cut. 
dition of Tool 
after Trial. 


Trial. 


Area of Sec- 
Relat: 


| Duration of 





sq. in. min. | sq. ft. | sq. ft. Ib. Ib. 
| 


Cut by |, In. Traverse. 


0.265 | 18.25) 0.608 Time up | 
0.269 | 19.25 0.642 a 
0.33 | 7.0 0.54 | Tool failed | 
0.358 | 8.5 0.825 | 

1 


7.95 | 
8.091 
4.3 
3.68 


5.78 


0.00381 | 30 
0.00368 | 30 
0.0029 | 13 
0.00350 | 10.3 
0.00393 | 19.75 
0.00313 | 1.83; 0.702 0.382 1 
0.00331 | 30.0 9.26 0.308 , 20.75 
0.00317 | ' 


Cut by |, In. Traverse. 


0.207 | 38.5 Time up 
0.254 | 52 ¥ 

175 Tool failed 
9.5 io 
12 
12.75 


30.75 


0.292 1/13 0.658 é 


0.545 
0.69 


ei OO oe 


” 
Time up 


000986 , 30 
OO1lS | 30 
0.0110 1 
0.0109 5. 
0.0105 
0.0097 
0.0108 


6 22 
| 7.618 
| 02% O2b | 
142 | Gas | 

1} 1.94 | 0.230 
2.08 0256 

1 4.54 0.26 


bo bo DO NO DO 


84 
8.1 
17.2 


Traverse. 
2.23 
3.0 
1.85 +” | 
1.908 Time up | 
216 Tool failed | 


0.0227 Time up 


Tool failed 


” 


tom Oe AT 


2.33 


” 
' 


Traverse. 
| Tool failed | 


Time up | 
Tool failed | 


| 0.0373 
0.0446 
| 0.0351 
| 0.0401 
| 0.0440 
0 0107 
0.0377 
0.0399 


g 
on 
te 


oe 


Time up | 
Tool failed | 


fo pO Po Ge PO go 
ie ee | 


LEE 


Part IV.— Description or LATHE LOANED BY SIR 
W. G. ARMSTRONG, WHITWORTH, AND Co., LIMITED, 
FOR THESE TRIALS, AND OF THE METHOD or DRIVIN?} 
THE SAME. 

The lathe was a 15-in. centre screw cutting lathe, taking 

in a length of 9 ft. 6 in. between centres. For these ex: 
riments it was fitted with 18-in. centre headstocks, the 

ast headstock having both double and treble back gears, 
the gear ratio being 14.9 to 1 and 42.5 to 1. This head. 
stock was specially fitted with a three-step cone suitable 
for a 6-in. belt. The bed was replaned, and a new com- 
| pound slide-rest was fitted. The general arrangement 





drawing of the lathe is reproduced in the accompanying 
Figs. 1 to 5, page 597. ; 

Fhe lathe was driven by a direct-current shunt-wound 
Schuckert motor of 120 electrical horse-power, supplied 
with current from the three-wire power leads of the 
school at a voltage of 220. A large air-cooled rheostat of 
38 steps with a maximum resistance of 3.2 ohms was con. 
nected in the main circuit between line and brushes, and 
with this apparatus the -s of the motor could he 
varied between 150 and revolutions per minute at 
no load on the lathe, and from 60 to 300 revolutions per 
minute with heavy cuts, by oe moving the rheostat 
handle, as shown in Fig. 6, page 598. 

The lathe was driven through two intermediate counter- 
shafts. The motor pulley, 30 in. in diameter, drove on to 
a 36-in. diameter pulley by a 10-in. belt. From the first 
countershaft another 10-in. belt drove from a 36-in, 
pulley thereon to a 30-in. pulley on the second counter. 
shaft. On the latter three pulleys were set opposite the 
three cone pulleys on the lathe. 

Diameter of pulleys :—Countershaft—32.7 in., 27.85 in., 
and 23.68 in. Lathe cone— 15.67 in., 19.58 in., and 
23.58 in. 

Thus the speed ratios of lathe spindle to motor shaft 
were as follows :— 





Surface Speed of Bar, 5 Ft. 
Circumference, with Motor 
Running at 


| | 
Particulars of Drive. | 
|Spindle to 
Motor. 
Speed 
Ratio. 


an : 
. py Aart | — Revo- | 100 Revo- 

‘one utions utions | lutions 
Gear. Pulley. 


r per 
wie. Minute. 


2086 


r 
ainute. | 





Small 
Middle 
Large 
Small 
Middle 


Single 


Double 

Treble 
a Middle |. i : 

Large | .0235 . | . 11.8 


” 








Any required cutting speed between 12 ft. and 200 ft. 
per minute could thus be obtained, with the back gears 
in use, upon a bar of 5 ft. circumference, with great 
convenience, 


Part V.—DESCRIPTION OF THE APPARATUS USED AND 
THE METHODS ADOPTED FOR MEASURING THE Force 
REQUIRED IN CUTTING. 


At every trial observations of the current supplied and 
of the brush-volts of the motor were made every two 
minutes during the cut; when the tool had been with- 
drawn, and the motor speed thereafter readjusted to its 
average during the test, two readings were taken of the 
same quantities with the lathe running light. The 
difference between the electrical horse - power of the 
motor when driving the cutting tool and when only driv- 
ing the lathe and intermediate gearing gives the net 
horse-power required for cutting, and if this be multiplied 
by 33,000 and divided by the cutting speed, we obtain 
the force exerted in cutting in pounds. 

The correctness of the figure so deduced depends upon 
the accuracy of the assumption which underlies this mato 
—that the waste horse-power of the drive remains the 
same when the lathe is cutting as when it is running light 
(with the forging in place). This waste horse-power 
consists of, firstly, lost electrical energy in the motor, due 
to ohmic resistances in armature and field, eddy currents 
in armature-cores and .pole-pieces, and hysteresis in the 
armature-cores ; secondly, mechanical frictions in the 
motor, the countershafts, and the lathe, work lost by the 
ee and unbending, and the slip and creep of the 

ts. 

A considerable number of experiments were made to 
verify the truth of this assumption. A Prony brake was 
mounted upon the forging in the way shown in the 
sketch, Fig. 6, page 598, and could be clamped so as to offer 
as great a resistance to turning as the tool-point on its 
heaviest cut, the whole being cooled by water. The 
torque exerted by the brake was observed by noting read- 
ings on the scale-beam of a weighing machine, on whose 

latform the thrust of the brake-lever was taken, at a 

nown distance from the lathe-centre. 

Advantage was also taken of the horizontal belt be- 
tween the two countershafts to instal a belt dynamometer 
of the kind first used by Von Hefner Alteneck. Its nature 
is readily unders from the view Fig. 6. The 
horse-power transmitted is known from the value of the 
weight which must be placed in the scale-pan (S) in order 
to maintain the dynamometer frame in its zero position 
(as indicated by pointer and scale R), and from the ol- 
served speed of the belt (B B). Thus the gross electrical 
horse-power of the motor (G), the horse-power transmitted 
through the dynamometer (T), and the horse-power de- 
livered upon the Prony brake (N) were separately mea- 
sured. 
Experiments were made with the lathe running under 
all the six possible modessof driving it through its two 
back gears—from no load to that at which the belt 
sli , the motor speed being kept constant throughout. 

uns were also made at constant load under three dif- 
ferent motor speeds with the double back gear only. 

The results of these trials were plotted with the trans- 
mitted (or dynamometer) horse-power (T) ; the net horse- 
power (or that absorbed. by. the Prony brake) (N); and 
the lost horse-power between motor and brake (I.) as 
ordinates, upon a base of gross electrical horse-power (() 
absorbed by the motor; and from the diagrams s0 ob- 
tained the following formule connecting the lost horse- 








Oct. 30, 1903. ] 


ENGINEERING. 


595 











TABLE VI.—Harp Cast Iron. 






































































































































F | 
1 2. 3. 4. | 5&6. 7. | 8. | 9. 10. 11. 12. | 13. 14. | 13. | 16. 17. 
| INTENDED 3 | AcruaL 4s Ss AREA MACHINED. Wereut es 
Tool-Steel ig NTE} 3 : 33 © |AREA BACHINED.| Rewoven. 9 So 
Maker je | &, age e G oitde fe aeaoaae ORS 
(Arranged NameofBrand & | l 2 | ss is. | | Cause of 2 OC 
Alpha- of Steel. | % | Cut& @ | Tre | sa | aa | | pee | per Withdrawal. 3 § x 
betically). ¢ |Speed| Tra-| 5 | Cut. | o/ 22 | SH | Total. ai, Total. | Min sss 
Za | jverse.| <q | | ae Am | ‘ | . gua 
ft. per} in. itt. per| in. | in, | sq. in. min. | sq. ft. sq. f% | Ib. | Ib. | 
| | | min. | , min. | | | | | | | 
Object of Trial:—To Obtain Maximum Cutting Speed with 3, In. Cut by }s In. Traverse. 
A. W. & Co. |A.W.H.-8.T.S. 107| 32.0 36.4 (0.057 '0.0625; 0.00369 | 30 5.700 | 0.1900 |12.875'0.4292) Timeup | 1 
Ss. B. ../B*R. S.-H...} 190] 35.0 | 31.1 (0.063 |0.0625| 0.00398 | 13.25 215 | 0.1610 | 4.75 |0.3580 Tool failed, 6 
J.B. &Co |A.8.-H. S. . 113) 35-40 | ys] | 385 (0.0600 0.0625 0.00375 30 | 6.0 0.2000 |14.5 (0.4833 Timeup | 4 
C. C. & Co. |S. S.-H. 8. 109) 35.0 xX < | 38.6 0.0575 0.0625 0.00359 | 30 ; 6.03 | 0,2010 |14 10.4666 on 1 
T. F. & Sons|N. F. K. 8S. ..} 117| 300 1s | | 36.0 |0.0625 0.0625 0.00390 | 36 5.62 0.1870 |13.25 |0.4417 a 4 
8. 0. & Co. |M. H-S.8. 121) $7.0 87.5 (0.058 (0.0625 0.00343 | 30 | 5.85 0.195 | 12.875 |0.4292 oo 6 
8.&D.  ..|N C. H.-S. S. | 111] 400 \ 38.4 (0.0605 0.0625 0.00378 | 30 5.98 | 0.1993 [14 0.4667 ” 1 
Average..| “ a ne bier bY | ceed leona Pe | | a0 
Object of Trial :—To Obtain Maximum Cutting Speed with 3; In. Cut by Jy In. Traverse. 
A. W. & Co. A.W.H.-S.T.S.! 108; 30.0 | | 30.3 (0.188 \0.0625| 0.01173 | 30 4.73 0.1577 | 33.5 |1.117; Time up | 1 
8. B. .- |B. * BR. 8.-H.! 191; 280 | 26.7 [0.168 |J 6625) 0.01048 | 30 4.175 | 0.1392 28 | 0.933 ” | 2 
J. B. & Co.\A. S.-H, S. 114 33.0 | | y 30.8 |0.162 0.0625) 0.01010 30 476 0.1587 28.75 0.958 oe Le 
Cc. C. & Co. 8. S.-H. 8. 110) 30.0 | }x- | 31.9 [0.1875 |0.0625; 0.01173 | 30 50 0.1667 35.5 1.183 a 2 
T. F. & Sons N.F.K. 8. 120, 30.0 y's} 31.8 |0.1850 |0.0625| 0.01155 | 13 } 2.35 0.1660 14.75 | 1.136 Toolfailed, 6 
Ss. O. & Co. M. H.-S. S. 127! 30.0 | 29.5 10.1700 |0.0625 0.01061 30 | 4.6 0.1533 30 /1000|; Time up 2 
8. & D. ..|N. C. H-S. S. 112) 30.0 30.1 |0.1790 |0.0625 0.01119 30 4.7 | 0.1567 | 31.25 | 1.012 ” Le 
Average... s pose eo Vetere le (Pea enemas: | | | | 
Object of Trial :—To Obtain Maximum Cutting Speed with #; In. Cut by 4 In Traverse. 
A, W. & Co.|A.W.H.-S.T.S. 125; 20.0 |) ( 2L — |0.1875/0.125 | 0.02345 )60 | 13.15 | 0.219 (83.0 |1.467 Time up 1 
S. B. ..|B.*R. S.-H. 189, 22.0 20.8 |0.1380/0.125 0.01725 |60 | 13.06 | 0.2177 |63.25 1.054 ie 5 
J.B, & Co. |A.8.-H. 8. .. 115) 22.0 ts | | 20.2 0.1725 |0.125 0.02155 |69 |} 13.6 0.2100 81.5 1.358 ” 2 
Cc. C. & Co. |S. 8-H. 8. 129, 25.0 -x-; | 250 |0.162 |0.125 | 0.02025 |60 | 15.6 0.2600 85.25 1.421 ” 3 
T. F.& Sons N F.K.S. .. 118 20-25 3 | | 24.7 |0.169 |0.125 , 0.02112 |60 15.42 | 0.267 197.25 {L621 ¥9 7 
8S. O. & Co. M. H.-S.8. .. 124 20.0 20.1 (0.174 |0.125 0.02175 |17 | 3.73 | 0.219 (23.125 1.360 | Tool failed 5 
8.&D.  ..'N.C. H.-S. S. 127 25.0 \. 24.75 |0.153 |0.125 | 0.01912 |60 15.5 0.2580 |85.75 | 1.429 Time up 3 
Average.., - ast hes s 2.36) .. .. | 0.02064 | | { 
Object of Trial:—To Obtain Maximum Cutting Speed with 3 In. Cut by 4 In. Traverse. 
A. W. & Oo. |A. W.H.-8.T.8 ! 126; 18.0 ;)\ 18 — {0.365 0.125 | 0.0457 | 30 | 5665 | 0.188 |76.0 (2.533 Timeup | 2 
S. B. ..|/B. * R. S.-H.) 188 180 ( 18 45 |0.290 |0.125 | 0.0363 30 4.73 | 0.198 161.25 |2.417 | ” 4 
J. B. & Co-'A. S.-H. S. ..) 116 18-20 2 17.2 0.358 10.125 | 0.0448 30 | 6.38 | 0.179 (71.75 (2392 | oe 2 
Cc. C. & Co. |S. 8 -H.S. ..| 130 20.0 | +x-) 181 /0.341 0.125 0.0426 30 5.65 0.1883 7625 (2.542 | + 1 
T, F. & Sons'N.F.K.S, -.| 119 20.0 || 3 220 (0.367 10125 ,00459 380 | 69 0.230 96.0 322 | ” 4 
8. 0. & Co |M. H.-S, 8. ..| 123; 22.0 | = .. {0,125 ac, laos | See. | apg ueateecaiiiee. © 10 0GGs ammmeien ig 
8.&D. ..\N.C. H.-S. 8. 128 20.0 |) | 19.5 |0.853 |0125 | 0.0441 80 61 | 0.203 479.5 |2.650 | Time up 4 
Average... | in Jej oo 18.83] .. | .. | 0.0432 | | | | | 
\ | | | 
TABLE VIa.—Tests Mane witn Orpinary STrEL Toots. 
| | me a ef ' ! E: 
ee Acrvai | |Horsk-Power E.ec- AREA Wericut | 
Material & ee 4 lp |TRICALLY MEASURED , MACHINED. REMOVED. Oo ‘ = 
ae rea of | Dura-| ause of | ting 
ne Gon | Operated | a ; | Section |tion of — a : ‘ With- | Force 
‘| Upon. - ; verse | of Cut. | ‘Trial. Per Per drawal. | on 
iS [Speed Cut. | ipa. |Gross.| Lost | Net. ‘Total | win, Total. Min. Tool. 
: min. | vs ft.)sq. ft.) Ib. Ib. Ib. 
Ordinary water | 
hardened -+| Soft steel | 17 | 31.2 |0.0585 |0.0625| 0.00865 | 20 11.95| 9.95] 2.00! 3.26 0.163 7} | 0362] Time up | 2,110 
Ditto | ” 18 | 25.1. |0.1765 |0.0625/ 0.01104 | 5 8.76 | 6.17 | 2.59; 0.65 | 0.131 4 | 0.80) |Tool failed} 3,407 
Ditto = 23 | 40.9 |0.1885 |0.0625| 0.01180 | 5.75 | 10.21} 6.62} 3.58 1.22 | 0.214 9} | 1.65 ” 2,890 
_ Ditto | = 25 | 61.75 |0.0620 |0.0625| 0.00378 | 6.62 | 12.15 | 10.00} 2.15 | 2.11 | 0.319 at 0.792 9 1,030 
Ordinary Mushet| ” 19 | 35.1 |0.1810 |0.0625| 0.01130 | 20 12.96 | 9.76 | 3.20 | 3.67 | 0.183| 274 | 1.362} Time up | 3,005 
Ditto a 20 | 35.2 {0.1805 |0.0625| 0.01128 | 3.16 / 10.01 | 5.64) 4.37 0.34 | 0.171 34 | 1.105 |Tool failed} 4,090 
Ditto » 21 | 40.5 |0.1740 |0.0625 | 0.01088 | 13 12.30] 9.80] 2.50 | 2.75 | 0.211 ist 1.420 Ps 2,040 
Ditto a 24 | 63.0 [0.0580 |9.0625| 0.00362 | 17 12.25) 1015} 2.10 | 5.55 | 0.326; 134 | 0.794 59 1,010 
High-speed air-| | 
hardened* ..| ” 26 | 25.4 (0.283 (0.275 | 0.1065 5} | 34.90 | 11.49 | 23.4 0.75 | 0.186 47 | 8.55 | Time up |30,600 
Ordinary water-| Medium ; 
hardened .| cast iron | 75 | 24.6 |0.0625 |0.0625 17.0 ‘ta .. | 2.19 | 0.128; 38} | 0.191 |Tool failed 
Ditto | a 73 | 17.6 |0 1875 |0.0625 8.37 oes -» | 0.765 | 0.091) 5 0.600 ” 
Ditto hee 77 | 15% | 0.1875 |0.125 ie | ae Pee she cof Eee fs 
Ditto | eS 70 | 15 vs Tool refused to cut at 15 ft. per min ree oe 99 
Ditto ie 71 | 16 is i -, et 16 “a fe oe em ee ie aa 
Ordinary Mushet| —_,, | 72 | 23.6 |0,0625 [0.0625 205 | 81 '25L | 0.122) 5} | 0 256 nf 
Ditto Ses 74 | 19.1 10.1975 10.0625 12.33] .. | 1.22 | 0.099 | at 0.668 es 
Ditto | 4, | 76115 |01875|0 195 | 1.5 ee we | ge, 
Ditto | » | 78]16 10.1875|0.125 | .. | $53 [odes fhe oe ee EI © 
Ordinary water-) Soft cast |1784| 22.5 0.191 |0.125 | 8.53 ae ae = 1.9 |0117| 13} | 1.55 a 
hardened | iron | | 
_ Ditto | 178») 23.1 [0.1910 |0.125 | 88 | 865! 60 | 2.65 | 106 |0120; 13 | 148 ” 3790 
Ordinary Mushet a 181 | 31.6 |0 1860/0 125 | $2.75 | re ae .- | 5.36 | 0.163; 73} | 2.25 io 
| | | ! | 








* Special experiment with heavy 


power (L), the net or brake horse-power at the lathe (N) 
and the gross electrical horse-power (G) were deduced :— 
L=10+34N. (1) 
N=0.9G -9 (2) 
This applies to a constant motor speed of 250 revolutions 
per minute, and for all gears and cone steps. 
By plotting all the light-run horse-powers (Lo) of the 
main trials as ordinates on a base of motor speeds, the 


expression :— 
L, = 0.0375 R + 0.6 (3) 
was obtained, giving the connection between total lost 
orse-power and motor speed (R in revolutions per 
minute), with the lathe running light. 
Thus a general expression for the lost power, taking 
account both of motor speed ‘and load, is 
(4) 


L = 0.0375 R+0.6+4N 
(5) 


L=0.0375 R+01G-04 . 

Expression (1) shows that the lost horse- power increases 

Somewhat with the load ; and does not remain constant, 
4s required by the above-mentioned assumption. . 

t was also found that the friction or lost horse-power 
was much affected by the condition of the lathe at the 
commencement of the experiment. 

If newly started up, with lubricants cold and visc>us, 


or 











y cut. See page 10 of paper. + 


the lost power would be from 4 to 14 horse-power more 
than when the lathe had become thoroughly warmed up, 
as after a lengthened run. 

On this ground a careful re-examination of all the log 
sheets and results was made ; and corrections were intro- 
duced in the horse-power readings, which are recorded in 
the Tables XIII. to X VIII., under columns 6, to allow for 
the condition of the lathe as to temperature. 

These corrections in the net horse-power from which 
the cutting forces are deduced are especially -important 
at the light cuts, and although it is believed that the 
cutting forces and stresses, as deduced, are not far from 
the truth, those given for the lighter cuts ought not to be 
regarded with the same degree of confidence which the 
figures for the heavy cuts may claim. 

The nature of the results obtained with regard to the 
values of the cutting stress for different materials, and 
the variation of the same with the speed of cutting, is dis- 
cussed in Part VIII. of this report. 


Part VI.—ReEsu.ts or EXPERIMENTS. 

The results obtained with the eight different brands of 
steel experimented upon, as regards area machined and 
weight removed at the various speeds and cuts, are re- 
corded in the annexed Tables I., II., III., IV., V., and 
VI.—one for each of the six materials operated upon. 

In each of these tables there are four groups of tests — 





one for each of the four different cuts—viz.:—1s in. cut by 
ys-in. traverse ; ;;-in. cut by r:-in. traverse ; yh-in. cut by 
3-in. traverse ; and §-in. cut by }-in. traverse. 

The first column gives the names of the tool-steel 
makers in alphabetical order; the second the name of 
brand of steel ; the third column gives the number of the 
trial. Columns 4, 5, and 6 give the s is, cuts, and 
traverses at which the trials were intended to be carried 
out; whilst columns 7, 8, and 9 give the actual speeds, cuts, 
and traverses at which the tests took place, as found by 
measurement and observation. By the cutting s is 
meant the speed in feet per minute of the cylindrical 
surface, obtained by taking the mean diamoter of the 
work before and after machining. The depth of cut was, 
of course, half the difference between these two diameters, 
which were measured by micrometer calipers in from one 
to three places. The traverse was the distance along the 
job from the start to the finish of the cut, divided by the 
number of revolutions of the lathe spindle made during 
the cut. Column 10 gives the area of section of cut, being 
the product of cut and traverse. Column 11 gives the 
duration of the trial in minutes ; columns 12 and 13 give 
the area machined during the trial and the area machined 
per minute in square feet ; whilst columns 14 and 15 give 
the total weight of cuttings removed during the run and 
the weight removed per minute. These results were 
obtained by the collection and weighing of the cuttings. 
Column 16 gives the reason for withdrawal of the tool 
Column 17 gives the number representing the relative 
condition of the cutting edge of the tool after the experi- 
ment ; a lower number indicating superiority in this 


respect. 

Table VIA. gives the results of the trials made with 
ordinary water-hardened and ordinary Mushet steel tools 
upon soft steel, and upon soft and medium cast iron. 

These trials show that 20 ft. per minute with a cut of 
zy in. by yy in. is the superior limit of speed for ordinary 
water-hardened steel operating upon Whitworth fluid 
compressed soft steel; whilst an ordinary Mushet tool 
can run at over 30 ft. per minute, with a ,,, in. by ,', in. 
cut upon the same material. 

Experiment No. 26, entered in this table, was a heavy 
cut, fin, deep by @ in. traverse, to test the driving power 
of the belts. The cutting stress deduced from this 
trial is 128 tons per square inch, which figure further 
verifies the linear law of variation of cutting force with 
area of cut for steel announced in Part VIII. 

With regard to the trials on medium cast iron, it 
appears that 25 ft. per minute is too high a speed with 
fsin. by yy in. cuts; 17 ft. is too high with ;,in. by 
fe in. cuts ; and 15 ft. is too high with }; in. by in. cuts 

or ordinary water-hardened tool-steels, An ordinary 
Mushet ran for over 20 minutes at 23.6 ft. per minute on 
a jin. by ; in. cut ; whilst it failed at 19 ft. per minute 
on a,*,in. by ,, in. cut, and at 15 ft. per minute on a 
;; in. by 4 in. cut on this material. 

In the case of soft cast iron, 22 ft. per minute was too 
high a speed for water-hardened steel taking a , in. cut 
by 3 in. traverse ; whilst an ordinary Mushet lasted over 
half an hour at 31.6 ft. per minute with the same cut 
upon the same material. 


(To be continued.) 








THE ENGINEERING STANDARDS 
COMMITTEE. 

Tue following correspondence has been handed to us 
for publication.. We are sure that engineers generally 
will be glad to learn that the Indian Government has 
shown its appreciation of the work of the Engineering 
Standards Committee :— 

“* August 6th, 1903. 


‘The Secretary of State for India, India Office, 
“Whitehall, S.W. 

“My Lord, —With reference to a letter from the Govern- 
ment Director of Indian Railways, dated 24th April, 1902, 
I have the honour to enclose copy of the Report on Stan- 
dard Locomotives for Indian Railways, together with the 
appendices and drawings referred to therein. : 

‘In handing you the Report I am desired to point out 
that, althou 4 the consulting engineers and manufac- 
turers have placed their personal services, as well as those 
of their draughtsmen, etc., at the free disposal of the 
Committee, the consideration and compilation of the reso- 
lutions arrived at by the Committee, together with the 
necessary calculations and drawings, have involved great 
expense ; this has been partially met by grants from the 
Board of Trade of 3000/., and from the Institutions sup- 
porting the Committee. As, therefore, the subject of the 
present Report is primarily applicable to India, the Com- 
mittee trust it may be possible for your Lordship to assign 
a grant in aid of the work for this year, and to 
suggest 10007. 

‘*T have the honour to be, my Lord, 
** Your obedient servant, 
(Signed) Lxrsim S. Ropertson, 
‘“*Secretary.” 
‘India Office, Whitehall, London, 8.W. 
‘10th September, 1902. ' 

“‘Sir,—I am directed to acknowledge the receipt of 
your letter of the 6th August, 1903, and to express the 
thanks of the Secretary of State for India for the Report 
on Standard Locomotives for Indian Railways which 
accompanied it. 

‘“‘With reference to the second paragraph of your 
letter, Iam to inform you that the Secretary of State in 
Council is pleased to sanction the payment of 1000/. (one 
thousand pounds) as a ee in aid of the work of the 
Engineering Standards Committee for the present year. 

‘*T am, Sir, your obedient servant, 
‘*(Signed) Horace WALPOLE.” 





[Ocr. 30, 1903. 
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tory that a repeat order has been placed, and before 
long the second engine and dynamo will be running 
in parallel with the first. 

Owing to the difficulty and expense of obtaining an 
adequate and pure water supply at the works where 
this engine is installed, special arrangements had to be 
made for cooling the circulating water from the jackets 
and piston. These have been entirely successful, and 
permit of the circulating water being used over and 
over again with much less loss than is possible with 
ordinary cooling towers or ponds. The water is forced 
through a cooler built much on the lines of a surface 
condenser, and passes thence into the jackets, being 
propelled by one of Messrs. Mather and Platt’s 
electrically-driven high-litt pumps; from the engine 
it discharges into the open, so that the attendant 
can note the flow at any time, and then it runs by 
= into a collecting tank, from which it is drawn 

y the high-lift pumps. Hollow studs at ee (Fig. 1) 
connect the booger round the cylinder with the 
water spaces in the covers. 

The diameter of the power cylinder of this engine 
is 750 millimetres (294 in.), the stroke is 1300 milli- 


metres (51 in.), and the average speed 85 revolutions | 


per minute. The full load has easily been attained, 
and we give copies of diagrams taken at rather over 
full and three-quarter load in Fig. 6. We have had an 
opportunity of seeing the engine in question at work 
running on Mond gas. It runs very steadily and with 
little noise, as the exhaust is turned into an under- 
ground chamber, measuring 20 ft. by 10 ft. by 10 ft., 
and escapes thence up a chimney, 3 ft. in diameter 
and 20 ft. high. 








ELECTRIC GENERATORS. 

In our present issue, on pages 592 and 593, we 
illustrate two electrical generators of large size, which 
have recently been rag ee by Messrs. Dick, Kerr, 
and Co., of Preston, neashire, and which were 
inspected on Friday last by those interested in their 
manufacture and a number of engineers who had 
travelled down to Preston for the purpose. The first 
of these, shown in Figs. 1 to 3, is a 1500-kilowatt 
three-phase alternator, and is for railway work. This 
machine is to be coupled direct to a horizontal engine 
by Messrs. Yates and Thom, and will give its full 
output at 6600 volts with a periodicity of 25. Fig. 1 
is a general view of this machine, whilst Fig. 2 shows 
the Geer half of the stator, and Fig. 3 the upper half 
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it was evident from the crowded nature of the shops 
that a large amount of business is being done. Messrs. 
Dick, Kerr, and Co. have given a great deal of atten- 
tion to the direct-current type of generator, and the 
rapid development of three-phase plant for lighting as 
well as railway and power work has naturally led to 
considerable demand for their machines, especially 
during the past year and a half, in the course of 
which some very important contracts have been under- 
taken. 

The following details may be taken as generally 
characterising the design of polyphase alternators 
manufactured at these works. The rotor spider is of 
cast iron, the hub being provided with a flange for 
bolting to the engine flywheel The spider is pressed 
on to the shaft in an hydraulic press and afterwards 
keyed. The laminations are fixed on to the spider 
rim by bolts and cast-iron flanges, the laminations 
being dovetailed, and the pole - pieces bolted on. 
Ventilation is secured by spaces at different posi- 
tions, the number of these spaces being dependent 
on the width of the stator. The upper 
pole-piece is of T shape, in order to hold the field 
coils securely in position. The lower part of the 
| pole-piece is dovetailed for fixing on to the rim 
|of the rotor, it being then held in position by 
keys. To remove the field coils the pole-piece is 
made to slide out from the dovetailed groove 
parallel to the shaft, and thig can be done without 
disturbing any other part of the machine. It is 
found that this arrangement is of great convenience, 
not only when it is necessary to remove the field coil, 
but also for removing the stator coil. The pole-pieces 
are designed of such a shape that they will give a dis- 
tribution of lines of force in the air, capable to produce 
an approximately sinusoidal-shaped wave of electro- 
motive force. In the field-coils edge-wound strip is 
used for mechanical reasons. The field-coils are wound 
with a single layer of copper strip wound edgewise, 
and this is insulated between the turns by fibrous 
material. The external surface of the windings is left 
practically bare, being protected only by insulating 
varnish. This allows of a rapid radiation of heat. 
The stator frame is built in two parts, the lower being 

rovided with feet, which rest upon the bedplate. 
n the larger size machines the lower part of the 
underframe has a special screw for vertical and hori- 
zontal centering of the stator relative to the rotating 
field. The core is built up of annealed soft-ironi lami- 
nations, insulated to minimise the current losses. The 
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viewed with interest. The power-house was first 
visited, and here the generating plant consists of two 
sets of horizontal cross-compound engines by Messrs. 
Musgrave, of Bolton, each of 500 horse-power, the 
dynamos being of the firm’s manufacture. An exten- 
sion of the generating plant is in progr +ss, the foun- 
dations being in for another set of er gues of 1000 
horse-power or 750 kilowatts ; this will ve coupled to 
a generator of the firm’s own make, working at 500 
volts. This plant is for the power and lighting 
of the works. The design of the generating plant is 
intended to show a modern tramway low-speed power- 
house. The engines are condensing, there being a 
cooling tower for the refrigerating water. In the 
boiler-house there are four Lancashire boilers, each 
32 ft. long. A large quantity of the steam generated 
is used for drying purposes. The pattern-shop and 
pattern-store is a large building in line with the power- 
| Station, and Samad this is the foundry, which is 
| 450 ft.. long by 120 ft. wide, and is in three bays. 
There are two overhead electric travelling cranes of 
| 30 tons each. There are two cupolas, one of 7 tons 
| and the other of 12 tons capacity per hour. The brass 
foundry isat the end of the iron foundry. In foundry 
| practice for electrical work, as is well known, a good 
deal of attention has to be paid to the quality of the 
metal in regard to permeability. At the time of our 
visit a large magnet frame was being taken out of the 
mould. This was a fine casting, the laminated cores 
being cast in and bolted through. The part of the 
laminations which enter the casting are of notched or 
| dovetailed form, which gives the necessary area re- 
quired between wrought iron and cast steel, or mild 
steel, so as to allow for the difference in permeability 
and give the lines of force a flow without constriction. 

The principal machine and erecting -shop runs 
parallel to the foundry. It is 900 ft. long, and is in 
two bays, each of 60 ft. The general arrangement is 
| such that all material is brought into the store at the 
‘further end of the building, and gradually works 
| forward, as manufacturing operations are carried out 
| upon it, until it arrives at the opposite end, where is 
| the erecting and testing department. A notable feature 
| in this shop is the arrangement of columns or stanchions 
/running down the centre and supporting the roof of 
‘the two bays. These are of steel latticework, and 
| are divided at the bottom, so that there is space for 
a gangway and a light railway. In this way a good 
lateral extension is given to the columns, thus afford- 
ing exceptional stability for the crane runways. In 








laid on its back. The second machine illustrated is a) laminations are held in position by means of machine the eastern bay lighter work generally is carried on, 


two-phase generator of a capacity of 3750 kilowatts, | bolts. The winding is formed of separate coils, which | motors and generators up to about 100 kilowatts being 


and has been constructed for the Shawinigan Falls | are embedded in rectangular slots and held in position constructed here. 


In the other bay the heavier 


Water and Power Company, of Canada, and when} by wooden wedges, so that they can be easily replaced. | machines are manufactured. Beginning at the further 
erected will, we understand, be the largest electrical | Thecoils are protected outside the laminations bya cast-| end, one notices first a line of power presses for 


generating machine in the Dominion. 


It is to be) iron shield, which is perforated and made in sections so, punching laminations for armature cores, the firm 


coupled to a turbine by Messrs. Escher, Wyss, and | that it can be bolted to the frame and be easily remov- | making their own dies for laminations of different 


Co., which will run at 180 revolutions. The voltage 
will be 2200, and the periodicity 30. 

Several of these machines have, we understand, 
been built at Preston for export to Canada—a fact 


‘able. Its design allows of efficient ventilation of the 
| stator winding. The collector consists of metal rings 
| fixed to the shaft next to the rotor by means of a spider 
} and insulated pins, provision also being made here for 


| patterns. Some of the laminations are of rather a 
|complex pattern, and when a sufficient number are 
| required, a special die, taking in all the parts, is made, 
‘often at considerable expense. If, however, only a 


which is of a refreshing nature, considering tariff con- | free circulation of air. Carbon brushes are used, and | moderate number of parts are needed, they are punched 
ditions, to those who may consider that English manu- | are in duplicate, so that they can be set and replaced | at separate operations by simpler dies. Naturally, for 
facturers cannot compete with those of the United | while the machine is running. The brush-holders are the large modern electrical generators, machine-tools of 


States in electrical machinery. 
extensive orders are being secured by this firm for elec- 
trical machinery for Australia, Japan, South Africa, 
India, and other foreign countries. On Friday morning 
last we were enabled, through the courtesy of the pro- 
prietors, to make a rapid survey of these works ; and 


moving joint or tension springs, provision being made 
for tension adjustment. 

The two machines above referred to were the prin- 
cipal objects of interest on Friday last, but the exten- 
sive and well-equipped works themselves were also 


We further learn that | so constructed that current will not pass through the! considerable size are needed, and several of these are 


‘placed in the western bay of this machine-shop. 
| Amongst others may be mentioned a large vertical 
boring mill, which will take work 24 ft. in diameter. 
| Another notable tool close by is an open-side planer, 
| with a removable standard, so as to take parts of 
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large size. Close by there are several Bullard boring 
mills. A portable slotting machine which can be 
bolted down close to the work is a noteworthy tool ; 
this permits operations to be carried on without 
moving the heavy parts of which the electrical 
machines are composed. Beyond this, again, is another 
large boring mill of 12 ft. capacity. There are a large 
number of automatic gear-cutting machines, all gear 
wheels used being cut saad the solid metal. A portable 
keyway seater is a useful machine for cutting ya 
ways in the hubs of large flywheels which would 
difficult to move. An armature for a rotary trans- 
former of 500 kilowatts was being operated upon by 
one of these machines. There are one or two lathes 
of exceptional size, and several grinding machines 
which are used for prcducing bearings to absolute 
gauge, the work being done to standard, so as to be 
absolutely interchangeable. 

In the eastern bay there are a large number of 
smaller tools, amongst them a series of automatic and 
semi-automatic machines for brass-work, which is 
used in connection with controllers and switchboard 
apparatus. The testing department is at the end of 
the bay, all machines being here practically tested 
before being sent out. The power arrangement has 
been well thought out. A line of shafting runs down 
the middle of the shop, between the two bays, being 
supported on the centre columns. This shafting is 
divided into eight sections, each section having its 
own motor, the armature shaft of which is-a hollow 
spindle, the line of shafting running through the 
centre. By means of clutches the motors may be en- 
gaged or disengaged with the shafting, and in this way 
it is possible to throw any motor out of operation. The 
arrangement is such that any length of shafting can be 
driven by any motor, or, if needed, the whole shaft can 
be driven by one motor ; in fact, any combination can 
be made at will. The arrangement is found exceedingly 
convenient, especially when working overtime. 

The brief loonie we have given of this establish- 
ment is the result of a somewhat hurried inspection, 
but it will, perhaps, serve to give some idea of its 
extent. The Preston works of Messrs. Dick, Kerr, 
and Co. are exceedingly interesting, and merit further 
attention, which we shall hope to give at a later date. 

It may be added, in conclusion, that among the 
orders for polyphase machinery which the firm 
have in hand are the following :—Two 150-kilowatt 
alternators ; 12 motor-generators of 300 kilowatts and 
three of 50 kilowatts for the London County Council ; 
two motor-generators, each of 200 kilowatts, for the 
Horne Deane tramways, and two smaller machines for 
the Portsmouth Corporation. For Stalybridge there 
are three alternators in hand, each of 500 kilowatts ; 
two for Malvern, each of 100 kilowatts; one for 
Fulham, of 600 kilowatts ; and eight motor-alternators, 
each of 500 kilowatts, for the Metropolitan Electric 
Supply Corporation. For foreign orders, there are one 
alternator of 300 kilowatts and six motor-alternators 
of 300 kilowatts for Sydney. One alternator of 210 
kilowatts for Osaka, one of 500 kilowatts for Durban. 
One alternator of 1000 kilowatts and one of 450 kilo- 
watts for the Lake Field Portland Cement Company, 
of Ontario, and the one alternator of 3750 kilowatts 
already mentioned for the egy eg Falls Water and 
Power Company, of Montreal. In addition to these may 
also be mentioned complete plants, comprising genera- 
tors and substation machinery, for the Lancashire and 
Yorkshire Railway, for the Leeds and Wakefield Light 
Railway, and for the Tokio Electric Tramways. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 21, 1903. 

Arter several months of extremely cautious buying 
of pig iron, consumers in. nearly all-‘markets are 
evincing a desire to secure liberal supplies. . This 
willingness to make heavy purchases, which has been 
growing for several days, received a slight set-back on 
Saturday last, by a drop in Southern No. 2 iron to a 
basis of 10.50 dols. “A rumour reached this market 
that certain buyers in Alabama were willing to take 
10 dols., and it was also rumoured that 9.75 dols. 
would not be refused. This sharp reduction was not 
anticipated, and it had the effect of checking the 
placing of a number of orders early this week. Many 
pig-iron buyers are now asking the question : Is there 
any bottom to the market ? This matter will be cleared 
up in a very few days, and the general impression now 
is that we are on the eve of quite a demand which will 
include the requirements of the coming winter in a 
great many cases. The smaller consumers will, as 
usual, hang back, as they always do, and which makes 
but little difference ; while the larger consumers, who 
are now beginning to book big contracts, will at least 
cover these new contracts coming in, and probably 
they will do more. 

Rumours have been rife of an intended sweeping 
reduction in wages among steel workers. It may be 
said that no general cut is at present intended, but the 
matter is under consideration. The manufacturers are 
making sufficient margins to render any reduction 
Unnecessary, 





In other branches of the iron trade requirements are 
on the increase, but the cautious policy which has been 
pursued during the summer will be continued. The 
only extensive contracts that will be placed before the 
ie of the year will be for the Pennsylvania tunnel at 
New York city, which will be awarded in December. 
That company has discontinued improvements, in- 
volving several million dollars outlay, owing to the 
unsettled condition of the labour market. The com- 
pany has also refused to adjust differences with certain 
classes of its employés, and a striking spirit is mani- 
fested, but it is probable the matter will be adjusted. 
The United States Steel Corporation is planning for 
the future. One of its latest schemes is the construc- 
tion of a canal between Worcester, Mass., and Provi- 
dence, R.I., which involves an estimated outlay of 
140,000,000 dols. This would place the former city in 
communication with tide-water facilities. The con- 
centrating policy adopted by that company involves 
the dismantling of a number of poorly-located steel 
plants in different sections of the United States. The 
company now awaits the report of its inspectors, who 
are in the interior, looking into this very important 
problem from the economic standpoint. 

The demand for bridge-building material, as well as 
rails and track material, will be doubtless very heavy 
during the coming winter; between labour disturbances 
and unsettled values of mill and furnace products, a 
great deal of work has been temporarily side-tracked. 
The labour factor will be adjusted without doubt. 
The other important fact is that the steel manufac- 
turers have demonstrated their ability to maintain the 
prices for their products they have established. Con- 
sumers everywhere have been anticipating with a 
general confidence a general reduction in steel, but 
they now appear to be convinced that the steel makers 
are able to stand their ground. This means there will 
be no occasion for further delay in the placing of 
orders or in the side-tracking of enterprises. It is, of 
course, impossible to forecast what the great railroad 
interests may decide to do next year in the way of pro- 
secuting projected improvements. The strongest 
basic factor which enters into a forecast is that the 
traftic requirements of the country are considerably in 
excess of our present facilities. It is, therefore, safe 
to presume that an equalisation will be effected, and 
this means a revival of demand for furnace and mill 
products during the coming winter and the early part 
of 1904. 





MISCELLANEA. 

WE recently had the opportunity of inspecting at the 
offices of the Union Electric Company, Limited, 151, 
Queen Victoria-street, E.C., an interesting type of arc 
lamp which would seem well adapted for interior lighting 
in many situations. The lamps in question can Be run 
two in series from a supply at 250 volts. They are rated 
at 120 candle-power, and the —— of energy is 
but .8 watt per candle-power. They appear to run very 
steadily, and the carbons will burn for 10 hours. 


The new matriculation directory, published by the 
University Correspondence College, of Burlington House, 
Cambridge, has just been issued. This college, it will 
be remembered, makes a speciality of coaching students 
for the London University examinations. Its success 
may be gauged from the fact that 44.5 per cent. of the 
external students successful in the London University 
examinations in science, preliminary science, arts, and 
a were prepared by the University Correspondence 

ollege. 


The Council of the Royal Meteorological Society have 
designated Hofrath Dr. Julius Hann, of Vienna, as the 
recipient of the Symons Gold Medal in recognition of the 
valuable work which he has done in connection with 
meteorological science. This medal, which is awarded 
biennially, was founded in memory of the late Mr. G. J. 
Symons, F.R.S., the distinguished meteorologist and 
originator ‘of the British Rainfall Organisation. The 
medal will be presented at the cubed meeting of ‘the 
Society on January 20, 1904. 


In an interesting experiment recently made by Pro- 
fessor Ramsay a Mr. Soddy, the“ emanation . from 
50 milligrammes of ‘radium bromide was led into a 
U tube cooled with liquid air, and then washed with pure 
oxygen. After sealing, the spectrum of the contents of 
the tube was examined, and gave at first no signs of 
helium, but an entirely new spectrum, which is considered 
to be that of the radium emanation. On re-examining 
the spectrum some days after, however, the helium lines 
were readily recognised. This experiment tends to con- 
firm the view expressed by Professor Rutherford and Mr. 
Soddy, that the radium atom is disintegrating, one of its 
ultimate products being helium. 


The Brown and Sharpe Manufacturing Company have 
brought out an improved form of clamp for use on their 
micrometer callipers. A milled ring is placed in a slot 
cut in the micrometer body ; this is slipped over a split 
ring which, when loose, is a sliding fit on the body of the 
screw spindle. An inclined slot is cut in the outer cir- 
cumference of the split ring, into which a small roller is 

laced. When the outer milled ring is turned, the ball is 
orced up the inclined plane of the slot, and the split ring 
closes on the spindle. With this arrangement the spindle 
may be fixed tight; or, if the outer ring is turned only 
slightly, the friction can be regulated so that the spindle 
can be held with just enough grip to turn stiffly. The 





clamping ring cannot move, even when the spindle is 
turned. 


_ The Board of Trade have recently confirmed the follow- 
ing orders made by the Light Railway Commissioners :— 
1. Bankfoot Light Railway (Extension of Time) Order, 
1903, reviving the powers granted and extending the 
period limited by the Bankfoot Light Railway Order, 
1898, for the compulsory purchase of lands, and extending 
the period limited by that order for the completion of 
the railway and works by that order authorised. 2. 
Burton and Ashby Light Railway Order, 1903, autho- 
rising the construction of Light Railways in the borough 
of Burton-upon-Trent, the urban districts of Swadlincote 
and of Ashby-de-la-Zouch, and the rural districts of 
Repton and of Hartshorne and Seals, and of Ashby-de-la 
Zouch, in the counties of Stafford, Derby, and Leicester. 
3. Dover and River Light Railway Order, 1993, autho- 
rising the construction of a Light Railway in the borough 
and rural district of Dover and Parish of River, in the 
county of Kent. 


On Saturday, October 17, the members of the Insti- 
tute of Marine Engineers were afforded an opportunity of 
inspecting the West Ham electric power station, situated 
at Canning Town. This large station is not yet complete, 
but it is anticipated that within six months the whole of 
the buildings, together with the high-power machinery, 
will be in working order. The installation at the be- 
aca will comprise two 2000-horse-power, two 1000- 

orse-power, and two 500-horse-power engines and alter- 
nators for hghting ; and three 750-horse-power engines 
and dynamos for tramways. There are 17 Babcock and 
Wilcox water-tube boilers, each of which will evaporate 
15,000 lb. of water per hour. The visitors were sub- 
sequently conveyed to the old station at Abbey Mills, and 
here, of course, everything was in full working order, 
although the engines were not all running at the moment. 
The new Canning Town station, together with the gene- 
rating plant, will cost approximately 164,000/., and the 
capacity of the plant at present on order will be 9100 
horse-power. 


Animmense artificial cascade has been determined upon 
by the authorities of the Louisiana Purchase Exposition 
as the centre-piece of the semicircular lay-out of the 
principal buildings. The cascade itself will be divided 
into three parts—a large middle cascade, with a smaller 
one at each side, the water flowing directly into the head 
of the Grand Basin. In all, about 90,000 gallons of water 
per minute will be supplied at a head of 159 ft., forming 
the greatest artificial water effect ever attempted. The 
water will be taken from the Grand Basin itself, and will 
be raised to the top of the cascade by a pumping-station 
located under Festival Hall, The pumping machinery 
will consist of three 36-in. single-stage, turbine, centri- 
fugal pumps, purchased from Mr. Henry R. Worthington, 
of New York City, each driven by a orse- power 
Westinghouse alternating-current motor. The total horse- 
power utilised will thus be 6000, making this the largest 
electric pumping-station in the world. The pumps and 
other pieces of machinery for this plant are now being 
installed at St. Louis. 








Frencu Coat Imports.-—The quantity of coal imported 
into France in the first eight months of this year was 
7,258,570 tons, as compared with 6,973,970 tons in the cor- 
responding period of 1902, and 8,063,340 tons in the cor- 
responding period of 1901. The imports from Great 
Britain were 3,876,400 tons, 3,932,620 tons, and 4,670,460 
tons respectively. 





Tue JUNIOR INSTITUTION OF ENGINEERS.—The annual 
general meeting of this Institution was held at the West- 
minster Palace Hotel, on October 24th, the principal 
business consisting of the Council’s report and accounts, 
and the election of officers for the ensuing year. The 
report stated that the total membership was now 746. 
Ten meetings for the reading and discussion of papers 
had been held, the Institution premium having been 
awarded to Mr. R. W. Newman, Assoc. M. Inst. C.E., 
for his paper on “The Effect of Design on Methods of 
Construction from a Contractor’s Point of View.” Twelve 
visits to engineering works, &c., had taken place, in 
addition to those of the summer meeting occupying one 
week, Sheffield and the Peak district having been the 
rendezvous. The accounts showed that the sum of 300/. 

been invested ; and that the income had been 156/. 
more than the expenditure. The election of Mr. J. 
Fletcher Moulton as the néw president ; pro 
lectures on the Theta-phi diagram, by Professor John 
Perry ; library, certificate of membership, and fire-pre- 
vention congress, were referred to in the report. The 
election resulted as follows :—Chairman—Mr. 8. Cutler, 
Jun. ;_ Vice -Chairman--Mr. Adam Hunter; Hon. 
Librarian—Mr. H. T. Gould ; Hon. Auditors—Mr. H. N. 
Gray and Mr. H. B. Vorley ; Members of Council— 
Messrs. J. N. Boot, W. H. de Ritter, A. H. Huddart, 
and J. H. Pearson; Provincial Members of Council— 
Messrs. V. H. Chabot, T. D. Evans, E. King, W. E. 
Lilly, F. S. Pilling, and E. W. Porter. The p mme 
of papers for the new session was announced :—Novem- 
ber 20th—‘‘ Fires on Shipboard,” by Mr. G. Canning ; 
December 4th — ‘“‘Gas Engines,” by Professor D. 8. 
Capper; January 22nd—Mr. Moulton’s Presidential 
Address ; February 5th—‘‘ Producer Gas Power for Ice 
Factories,” by Mr. Hal Williams ; March 4th—“ Electric 
Storage Batteries,” by Mr. G. C. Allingham; April 8th— 
‘**Heating and Ventilation of Factories,” by Mr. K. 
Gray ; May 6th—‘The Design of a Dry Dock,” by Mr. 
A. W. Young. Those of our readers desiring particulars 
of membership of this useful society should communicate 
with the Secretary, Mr. W. T. Dunn, 39, Victoria Street, 
Westminster, 
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NOTICES OF MEETINGS. 


Society or Cnemicat Inpustry.—A meeting of the Section will 
be held at the Chemical Society’s Rooms, Burlington House, 
Piccadilly, on Monday, November 2, at 8 p.m. The following 
papers will be read and discussed :—I. ‘‘ On the Application of the 
X-Rays to the Examination of ‘Safety Fuses,’” by Mr. C. Napier 
Hake, Chief Inspector of Explosives, Melbourne, Australia. (To be 
read by Professor W. R. Hodgkinson.). II. ‘‘ Scarlet Phosphorus.— 
A New Chemically Active Variety of Red Phosphorus, and its Use 
in the Manufacture of Matches,” by Drs. Marquart and Schulz. 
(To be read by Mr. W. Muir.). III. ‘‘New Compound of Phos- 
phorus for the Production of Matches,” by Mr. F, Bale. IV. ‘‘Den- 
sities of Concentrated Nitric Acid at Different Temperatures,” by 
Professor V. H. Veley, F.R.S., and Mr. J. J, Manley. The follow- 
ing paper has been received, and will, time permitting, be read :— 
Vv. ‘*On a Comparison of Different Types of Calorimeters,” by 
Messrs. J. 8S. S. Brame and Wallace A. Cowan. 

Society oF ENGINEERS.—Monday, November 2, at the Royal 
United Service Institution, Whitehall. A paper will be read, 
entitled ‘ Bacterial Treatment of Sewage,” by Mr. George 
Thudichum, F.LC., F.C.S. The chair will be taken at 7.30 p.m. 
precisely. 

Tue InstITUTION OF CiviL ENGINEERS.—Tuesday, November 3, 
at8p.m. Address by Sir William H. White, K.C.B., D.Sc., LL.D., 
F.R.S., the President, and presentation of medals and prizes 
awarded by the Council. Reception by the President in the 
library after the meeting. 

RoénteeN Socrety.—Thursday, November 5, at 20, Hanover- 
square. The chair will be taken at 8.30 p.m. The President will 
open the Session with an address. 
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FREE TRADE IN LABOUR. 

Tue National Free Labour Association has been 
holding its annual congress this week, commencing 
on Monday last, October 26,. This is the eleventh 
congress of the Association, and we have, from time 
to time, on former occasions, referred to the work 
done by this Association. The organisation may be 
taken as a counter-blast, on the part of non-union 
labour, to the action of trade societies in regard to 
such matters as affect the interests of the former. 
From the point of view alone that in any body 
politic an opposition is advantageous, the Associa- 
tion is to be welcomed. The executive claim, how- 
ever, that not only is its action beneficial to the 
non-unionists—who constitute a large majority of 
the workers—but that it operates for the improve- 
ment of the position of all classes of workmen. 
In the annual report it is stated that ‘‘ the purifi- 
cation and not the destruction of trades-unionism 
has been its mission ; purification from serious and 
compromising anti-economic anomalies that had 
made trades-unionism, and threaten to ieee 
it, a menace to good order, a wrongful restraint 
upon human rights and liberties, and a positive 
danger to the commonwealth.” 

However fully one may recognise the need of 
combination among workmen, it is impossible to 
avoid the conclusion that trades unions have too 
often acted in a way that has been prejudicial to in- 
dustry, and-in the restraint of trade. Ostensibly the 
course has been followed to prevent oppression on 
the part of capital; but the unions have substituted 
actual tyranny by themselves for that which was 
stated to be exercised by employers. In past times 
nothing has been a greater bar to advancement 
than’ restrictions in employment ; freedom upon 
the part of the worker to sell the only commodity 
he possesses—his labour—is essential to national 
Trades-unionism, departing from its 
proper and beneficial function, has made coercion 
its leading principle. It attempts to gain control 
of the sources and instruments of production ; to 








substitute for the law of the country an irrespon- 
sible oligarchy of unimportant persons. 

It by no means follows, as some seem to think, 
that to condemn the more questionable procedure 
of trades unions is to oppose combination among 
workmen altogether. Employers of labour are but 
human, and unrestricted control of their fellow 
creatures would be apt to lead to injustice, often 
the result of thoughtlessness. The combined voice 
of the workers will do what the separate represen- 
tation of workmen would never effect ; and when 
that voice is supported by justice and reason, it is 


206 | irresistible ; as has been proved again and again. 


But that affords no excuse for one section of work- 
men coercing others, and preventing, by violence 
or intimidation, their fellows from honestly sup- 


3| porting themselves, and those dependent on them, 


in any way that offers. This naturally brings us to 
the question of picketing, which is the chief weapon 
of coercional trades-unionism. Without the picket 
union: leaders’ would be: powerless to enforce un- 
reasonable demands. A yelling threatening crowd 
round the entrance of a works is as effective an 
instrument of tyranny as is wielded by any despot. 
As the law stands, it sanctions this anomaly in an 
otherwise free country, or, at any rate, as the law 
is interpreted it has that effect. Ifa crowd is 
collected by a group of nigger minstrels or a Punch- 
and-Judy show, it is very likely to be dispersed by 
the police; but we have seen policemen quietly 
looking on while a picket has been hooting and 
threatening men who were simply going to their 
work, as they had done for years past. 

In the engineering industry, happily, we have 
been less accustomed to these scenes since the 
great strike of six years ago ; but, to judge by the 
report of the Free Labour Association, intimidation 
is still active in some branches of industry. For 
instance, at the Mond Nickel Company’s works in 
South Wales four workmen were dismissed for the 
quite sufficient reason that they were not suited to 
the duties assigned to them. One of these men was 
chairman of a local branch of a trade union, and 
consequently his dismissal led to a strike. The 
company applied to the secretary of the Free 
Labour Association, who brought down workmen 
to take the place of those who had come out on 
strike. These men were brought right into the 
company’s works by the railway company, and at 
last the whole of the strikers were replaced in this 
way, and the work was carried on satisfactorily. 
In spite of the precautions taken to accommodate 
the men inside the company’s works, there were 
many cases of violence and intimidation, and 
the works were picketed for upwards of three 
months. The chairman of the strike committee 
was sentenced to twelve months hard labour for 
unlawfully and maliciously wounding two of the 
workmen. It appeared from the judge’s summing 
up that this man had nearly killed the two work- 
men in question. ‘He smashed the skull of one, 
and he felled the other to the ground with the 
same instrument:-behind the ear. It is a wonder 
he did not kill both.” Twelve months’ imprison- 
ment seems to us but a slight punishment for nearly 
killing two inoffensive men, although the judge 
appeared to think that the sentence was a severe 
one. Another case is reported in connection with 
the Jarrow Chemical Works. The men here came 
out on strike because several workmen were dis- 
missed, owing to the fact that they had broken 
their agreement with the company. Labour was 
found by the Association, the new workmen being 
accommodated in the company’s works. One or two 
violent assaults took glue: and several convic- 
tions resulted. Again, at Messrs. Scott and Co.’s 
foundry at Greenock the men came out on strike 
for an advance of wages, as, indeed, they had a per- 
fect right to do if they wished. They had, however, 
no right to assume such a hostile attitude towards 
labourers supplied by the Association that the 
men had finally to be lodged and boarded on the 

remises. During the strike five new hands were 
ly assaulted by the strikers. There was also a 
strike of machine-men at the Cleveland Bridge 
and Engineering Company’s works at Darlington. 
There was the usual picketing, and the men sup- 
plied by the Association to fill the place of those 
on strike were waylaid and molested going to 
and from the works. A milder case was the strike 
of shipyard platers and riveters at Messrs. Scott 
and Co.’s works at Kinghorn. These men came 
out as a protest against the employment of a non- 
union foreman plater and riveter, who had been 
engaged through the agency of the Association. No 
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violence is reported in connection with this affair, 
and, of course, the men were perfectly within their 
right in not continuing to work, although it is 
obvious that work cannot be efficiently carried 
on if the workmen are to select those put over 
them for the purpose of seeing that they carry out 
the duties for which they are paid. Particulars are 
also given in the report of a strike at the Sharp- 
ness Docks. Here it was found that the dockers, 
who were paid day wages, carried out their labours 
in so unsatisfactory a manner in the timber depart- 
ment that vessels were often unnecessarily delayed. 
The directors of the docks decided to institute the 
piece-work system of payment, and, although the 
scale was such that each of the men could earn from 
12s. to 15s. per day, all went out on strike rather 
than submit to the new conditions. Here, again, 
the men were within their right, supposing, of 
course, that they carried out any agreement that they 
might have been under in regard to giving notice 
or otherwise ; naturally, workmen are no more 
under obligation to work on a piece-rate system than 
employers are to pay day wages if they elect any 
other method of remuneration. In these cases, and 
sume others which are given in the report, the 
Association was concerned ; doubtless many other 
instances might be quoted that did not come within 
the observation of the Free Labour Association. 

Mr. John Chandler, the general president of the 
Association, in the address which he delivered, was 
somewhat severe, though not perhaps unduly so, on 
a certain class of labour leader, who, unfortunately, 
had, and still has, too much influence in the 
management of trade-union affairs. ‘* The paid agi- 
tator,” the address stated, ‘‘does not live on good 
times. He gets fat on other people’s differences. He 
lives on trade ruination. He is the destroyer of 
the working man’s moral principle, and, instead of 
elevating, he shackles him down by chains of trade- 
union tyranny, and he calls this ‘socialism.’” Mr. 
Chandler, who has had thirty years of working 
experience, goes on to point out that ‘“‘ trade 
unions in their system of working have not ad- 
vanced with the times, and instead of adopting a 
broad-minded, liberal, and attractive policy, they 
still cling to the old, arbitrary, harsh measures of 
tyranny and force, both in their treatment of their 
own members and the employers, but more espe- 
cially with non-unionists. They adopt a discipline 
much more harsh and exacting than that which 
they so deprecate in the employers, and which they, 
as ‘emancipated workers,’ are supposed to sup- 
press and abominate. They force their members 
to fight the employers with the very weapons that 
they say, in the masters, it is wrong to use—that 
is, tyranny, repression, persecution, boycotting, 
and resentment.” 

Mr. Chandler, however, did not, in his address, 
confine himself to reprobation of the bad side 
of trades-unionism, but proceeded to describe a 
better way for improving the lot of the indus- 
trial worker. He is fully convinced that better 
relations between capital and labour can only be 
brought about by an immediate and wide extension 
of a scheme of profit-sharing ; or, better still, he 
would advocate a labour-company partnership on 
the lines so successfully adopted by the South 
Metropolitan, the Crystal Palace District, and a 
few other gas companies. The history of these 
undertakings is fairly well known to our readers, 
and the manner in which the establishment of the 
scheme was opposed by the trade-union leaders 
will be within the recellection of all. When Mr. 
(now Sir George) Livesey first endeavoured to put 
this plan in operation, he was ruthlessly opposed 
by the union, the plea being that he was endeavour- 
ing to destroy trades-unionism and enslave the men. 
How baseless this accusation was has been proved 
by the results. There are about 4000 employés of 
the South Metropolitan Gas Company who hold the 
company’s ordinary stock, the value being about 
135,000/. There is also on deposit with the company, 
on behalf of the men, 58,G6001., making a total of 
about 190,000/. in all. This is an average of 451. 
ver man. If the leaders of the Gas Works’ Union 
1ad had their way, this large property would not 
now be in the hands of the workmen. Beyond 
this, the shareholding employés are in the posi- 
tion of electing two workmen and one clerk to 
sit on the board as directors of the company. 
The first election took place in 1898, and the same 
men have been re-elected from time to time, thus 
showing that the workmen, having made a satis- 
factory choice, are not fickle-minded, but stand by 
good men when they have found them. The 





‘* working - director” system, we are told, acted 
perfectly. Nothing whatever has been kept back 
from them, and they have never betrayed the 
trust. ‘‘The company is now a complete partner- 
ship in profit and loss, in responsibility, and in 
direction and management, and, so far as can be 
seen, all are happy and contented.” 

This is a satisfactory record, but it may be 
pointed out that the problem of a labour part- 
nership is a much easier one to solve in the case 
of a gas company than in many other branches 
of industry. So far as the disposal of the product 
is concerned, procedure is comparatively simple. 
Fresh markets have not to be sought, nor the 
same amount of vigilance exercised in improvements 
and advance in methods of production as in indus- 
tries established on aless-assured basis. Moreover, 
the operations of the workmen are more completely 
standardised than in many businesses, and there 
is, therefore, not the same scope for the jealousy and 
suspicion that often arises, say, in an engineering 
workshop. To conduct a manufacturing business of a 
general nature on a basis of partnership of those em- 
ployed would be an extremely difficult undertaking ; 
but, it may be said, if the employés were sufficiently 
advanced in regard to intelligence, education, and 
character for such a scheme to be followed up, the 
machinery for carrying it out is at their hand. 
There are, as we have frequently pointed out, 
many large undertakings the stock of which can 
be bought in the open market, and if workmen 
and others would exercise greater self - denial, 
putting by even small sums weekly for the pur- 
chase of such stock, there is no reason why they 
should not largely become proprietors of the works 
in which they are engaged. When one remembers 
the large amounts spent by the unions in useless 
strikes, one cannot. but regret that such a course 
as is here foreshadowed is not followed. It may 
be said, without fear of contradiction, that any 
country in which a system of proprietorship by the 
employés of various manufacturing concerns be- 
came common could not fail to be prosperous, and 
would distance other competing nations in the 
industrial race. The social advantages following 
such ideal economic conditions would be no less 
certain. Nothing could tend more to the general 
happiness of all members of the community than 
raising the less-refined and less-elevated classes. 

We cannot but regret that the conference should 
have entered upon the thorny subject of Free Trade 
and Protection. Whatever may be the merits of 
the question, it ought to be outside the purview of 
the Association. A resolution bearing on this 
matter was down on the agenda, and it can hardly 
fail to weaken the influence of the Association. 
The subject, however, is one upon which we do not 
feel called upon to comment beyond what we have 
said. It was, however, quite within the province 
of the Association to point to one significant item 
in the trade-union accounts for 1900. We are told 
that ‘‘over 167,000/. a year goes to pay the 
salaries of those who run the machine ” This, as 
is pointed out, is not only a very large amount in 
itself, but it is also a very large percentage of the 
total receipts. The report states that ‘‘ the organ- 
isers of strikes, the men who draw salaries from 
their ‘fellow-workmen,’ and do no manual work 
themselves, are not persons to be very favourably 
regarded by the body politic. In the workshops a 
terrible premium is put upon frothy discontent 
when it is the avenue to paid exemption from 
bodily toil.” 








THE COPPER SITUATION, 

A ereat change in the copper situation and out- 
look has been brought about by the decision of the 
Amalgamated Copper Company to close all its 
mines in Montana, and it is not surprising that, on 
the strength of buying by consumers afraid of a 
famine, and of professional speculation which is 
never neglectful of its opportunities, the price 
of g.m.b.’s should have had a spurt of 41. or so in 
a few days ; for the step is a serious one. Whether 
dictated solely by the decision of the Montana 
courts in the interest of the Heinze actions, or 
a by the desire to work off the large accumu- 
ations of stock which the Combine is generally 
credited with possessing, there is no blinking 
the fact that it means the withdrawal of copper 
from a market by no means well supplied with 
actual stock or with consignments afloat. The 
visible supply of copper at this moment is about 
14,600 tons ; and as the deliveries during the first 





half of this month amounted to 12,600 tons, it is 
clear that the market has not much reserve to play 
with, even when credit is taken for the floating 
copper which cannot be included in the statistics. 
A little consideration of the figures of production 
will soon make cleer the serious nature of the 
situation. Last year the world’s production of 
copper, as estimated by Messrs. Henry R. Merton 
and Co., was 542,470 tons, as compared with 
518,788 tons for 1901. Of this total the United 
States furnished 294,600 tons, as compared with 
267,410 tons. In other words, while the grand aggre- 
gate rose by 23,682 tons, the contrilsution of America 
rose by 27,190 tons, and thereby prevented a net 
falling-off ; and credit for the American increase 
goes to Montana, which produced 128,975 tons (or 
nearly 44 per cent.), as against 105,360 tons ; the 
Lake Superior mines following with 76,165 tons 
(nearly 26 per cent.), as against 66,300 tons ; and 
Arizona, with 53,540 tons (18 per cent.), as against 
56,250 tons. Now, the Amalgamated Copper Com- 
pany controls over 60 per cent. of the output of the 
whole country, and its principal mines are situated 
in Montana, whose production is affected by the 
stoppage of work to the extent of something like 
90,000 tons per annum. The world’s consumption 
of copper is about on a par with the world’s pro- 
duction, if we ignore the possibility of hidden 
stocks in the warehouses of the Amalgamated 
Company. American stocks, as shown in American 
statistics, show a reduction in recent months ; but 
these figures are quite unreliable, because they 
are capable of being ‘‘ cooked,” and, anyway, the 
Combine no longer furnishes statistics, reliable or 
otherwise. In Europe the tendency is shown by 
the reduction in the visible supply to a figure un- 
paralleled for many years, and by the figures of 
supplies and deliveries. For the twelve months to 
September 30 the supplies to Europe from the 
United States, Spain and Portugal, Chili, Australia, 
and miscellaneous sources reached 254,435 tons, 
while the deliveries (inclusive of 1700 tons taken 
out of warehouse for America) were 256,426 tons ; 
while for the previous year the supplies were 
278,573 tons, and the deliveries 286,093 tons ; and 
for 1900—the supplies were 237,742 tons, and the 
deliveries 242,110 tons. The balance has been 
steadily on the wrong side, and the unlisted stocks 
have necessarily been reduced in the unlikely 
absence of any increase of the unlisted supplies. 
Manufacture in the United States has been 
growing easier during some months past, but with 
American trade it is a question whether, with a con- 
siderably more average level of prices—the harvest 
this year being moderate, while prices are above 
the moderate—there will not come about some 
recovery, for the needs of the country grow with 
its population. Anyway, it is not to be supposed 
that, even if depression becomes marked, the 
diminished consumption will offset the reduced 


production at the rate of 90,000 tons per 
annum. There is no saying how long the 
Montana mines—which include the Anaconda, the 


Boston and Montana, the Butte and Boston, the 
Parrott, and others—will remain idle. If the 
reopening depends upon the law courts, it may 
be months before work can be resumed; and if 
there be other reasons for the lock-out, only those 
behind the scenes can say when there is likely to 
be a restart. The Combine may, or may not, have 
secret stock. We incline to the opinion that the 
100,000 tons known to have been accumulated a 
couple of years ago has not yet been worked off, 
notwithstanding the heavy consumption last year ; 
but even if that be the case, it can be no part of 
the policy of the concern to throw copper on the 
market until the pinch of famine has been felt and 
the price has been hoisted to nearer 701. than to 601. 
It is in an emergency such as this that the world’s 
dependence upon America for copper impresses 
itself forcibly on the mind. The country furnished 
more than half of the world’s united output last 
year :—The mines of Spain and Portugal turned 
out 49,790 tons, Mexico 36,000 tons, Japan 29,775 
tons, Chili 28,930 tons, Australasia 28,640 tons, 
Germany 21,600 tons, and Canada 17,485 tons. 
When placed against the 294,600 tons of the 
United States, these look miserable individually, 
and, taken collectively, they are not impressive. 
Nor is it possible to increase with any rapidity the 
contributions of the rest of the world to the annual 
aggregate. Copper is distributed plentifully, but 
much development work and the expenditure of 
large sums for machinery must be incurred before it 
can be raised and reduced and put upon the market. 
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NEW SOUTH WALES RAILWAYS. 


Tue most disastrous twelve months yet expe- 
rienced in the history of the Government railways 
of New South Wales terminated in June of this 
year. The balance-sheet shows a deficit on the 
year’s working of 425,8791.; but it must not be 
too readily assumed that this is all lost to the 
colony. Colonial governments’ ownership of rail- 
ways enables them to make the public interest the 
leading consideration in their policy of management. 
Throughout Australasia the past year has been 
one of great financial trial, owing to the continued 
severity of the drought. In New South Wales, as 
elsewhere, water for public use, as well as for 
locomotive purposes, had to be carried in large 
quantities over long distances, and even for the 
former only a small charge could be made. Live 
stock had to be conveyed to more adequately 
watered and fertile parts at greatly reduced freight 
rates, and in other cases it was decided to carry 
hay, straw, and chaff for the feeding of flocks for 
any distance at a uniform charge of 10s. per truck. 
By this means disaster was averted in many parts 
in connection with the great agricultural industry 
which is the principal source of revenue of the 
colony. The total sum directly lost to railway 
revenue in reduced rates alone was 221,1461.— 
rather more than half of the deficiency on the 
year’s working. If the year’s traffic tonnage had 
been carried at the rates per ton-mile prevailing 
five and ten years ago, the revenue would have been 
27 per cent. more than it was during the past 
year. The tonnage dealt with in the year ending 
with June last increased by 77.83 per cent., the 
ton-mileage by 67.13 per cent , while the revenue 
was only 3.82 per cent. greater than in 1893. This 
is made clear by the fact that the average rate on 
grain and flour was 0.31d. per ton per mile, as com- 
pared with 0.49d. two years ago; on hay, straw, 
and chaff, 0.04d. per ton-mile, as against 0.39d. two 
years ago; on wool, 1.94d. per ton-mile, as com- 
pared with 2.32d. ; while on live stock the average 
was 1.23d. per ton-mile, instead of 1.58d. The 
agricultural products thus affected represent nearly 
one-third ‘of the total value of the goods traffic, so 
that these decreases had a pronounced effect on the 
general results of the year. In addition to this, 
there was a general shrinkage in the volume of all 
traffic dealt with; under such circumstances the 
train-mileage never decreases in the same ratio. 

The aggregate receipts thus show a decrease of 
353,7921. ; they work out at only 10931. per mile of 
railway open, as compared with 12591. in the pre- 
ceding year. This decrease is equal to nearly 
10 per cent., but the number of passengers, as well 
as tonnage of goods, has been greater. The net 
increase in the volume of goods traffic is 128,689 
tons, a fact which itself indicates the great de- 
crease in the average earnings per ton - mile. 
The largest decrease was in grain, the quan- 
tity dealt with having been 304,615 tons less 
than in the previous year; in fact, the aggregate 
for the year—83,105 tons—is only about one-fifth 
of the normal average in recent years. The revenue 
from this source dropped from 166,069I., last 
year, to 18,8311. The other item showing a decrease 
in tonnage was wool. The total quantity carried 
on the railway was 76,179 tons, as compared with 
a normal average of about 100,000 tons. The 
largest increase is in coal and coke, the total being 
3,890,000 tons, which, although barely as high as 
in some previous years, is nevertheless a very 
good result, being 359,000 tons more than in the 
previous year. ‘This, while gratifying from the 
point of view of the general prosperity of the colony, 
does not represent a large amount of revenue, 
because the average length of haul is comparatively 
shoit—being only 19 miles, whereas with grain it is 
177 miles, and with wool, 260 miles. The total of 
revenue from the coal traftic was 172,0001.—little 
more than 10 per cent. of the total receipts from 
goods traftic. There was also an increase of the 
tonnage of general merchandise, which of itself is 
satisfactory ; but although the average length of 
haul was increased in this case to 126 miles, which 
is the longest for many years, the average earnings 
per ton-mile had to be reduced to cope with the 
exceptional conditions prevailing. It was for the 
year just ended 1.46d., as compared with 1.85d. 
two years ago. Of railway passengers the number 
carried was 32,384,000—about 1} millions more 
than in the previous year; but there has -been a 
d ‘crease in the revenue amounting to 34851. 

It will thus be recognised from the details that 





we have extracted from the Government return, 
just received, that the decrease in the value of 
traflic is entirely due to the exceptional conditions, 
and not to any general diminution of colonial 
expansion, or to any defect in the management of 
the system, The total earnings from all traffic 
show a decrease of 354,000/., and the total working 
expenses appreciable are only about one thousand 

ounds less than in the previous year, largely 
eSasd of increased wages, costlier fuel, and 
heavier federal taxes. The Commissioners note 
under the first heading that taking the running 
staff only, the change from the nine-hours to the 
eight-hours day has had the effect of adding 
40,0001. to working expenses, in addition to 63,4151. 
paid as classification and merit increases, 88.79 per 
cent. of which went to the wages staff. The 
renewal and replacement of stoek has also been 
very heavy during recent years, the average in five 
years of 421,7581. per annum having been charged 
to ‘‘ maintenance,” as against 313,806/. per annum 
in the previous five years. The net result has been 
an increase in the ratio of working expenses to 
revenue from 61.80 to 68.37 per cent., the highest 
reached since the ’sixties—the years of the early 
history of railways in the colony. The interest on 
the capital invested has thus decreased to 2.53 per 
cent., which is 1 to 1} per cent. less than in the 
years since the railways were put under the charge 
of commissioners of experience in general manage- 
ment. 

One serious handicap to the railways in any 
year, and especially in such a year of diminished 
traffic and reduced rates, is the large number 
of lines for which there is not sufficient traftic 
to pay the working expenses and interest on 
capital. Railway construction in advance of the 
traftic is desirable to secure the full development of 
a colony, and a liberal view must always be taken as 
to the possibilities of traftic. But there is ever the 
disadvantage that political influence weighs too 
largely in the balance in deciding whether the line 
should or should not be constructed, and New 
South Wales has not been by any means free from 
this unfortunate evil. Many of the lines con- 
structed involve very heavy loss for working 
expenses and interest. In this category there are 
now 1800 miles of track out of a total of 3138 miles 
owned by the Colonial Government. These un- 
remunerative railways have involved a capital cost of 
nearly 17 million sterling, which means an annual 
interest charge of 609,0001. The net revenue of the 
lines, instead of fully meeting this interest charge, 
falls short to the extent of 327,3711. in 1902-3. 
Indeed, of 29 lines in this category, some of them 
as long as 167 miles, only one has succeeded in 
paying the full interest. Others will, no doubt, in 
time reach the self-supporting stage ; but several of 
them have been on the ‘‘ black list” for many years 
now. It thus follows that some 2350 miles of rail- 
way must bear the burden of the deficiencies of the 
other 1800 miles. 

It is gratifying to find that, instead of being 
depressed by the climatic conditions, with their 
attendant collapse in the agricultural districts, the 
Railway Commissioners continue to work for main- 
taining the track and rolling-stock in a sound 
economical condition. The whole of the road on 
the northern line has been laid with 80-lb. steel 
rails, while the suburban lines have 100-Ib. steel 
rails, instead of the old 75-lb. iron rails. A con- 
siderable mileage has been strengthened by the use 
of strong angle fishplates at the joints, instead of 
the lighter strap-plates originally fixed. Ballasting 
has been renewed, so that train loads and speeds 
may be increased, while a number of timber bridges 
have been completely renewed in steel and con- 
crete. In the matter of rolling-stock, 29 new goods 
tender-engines were added, while 12 engines were 
rebuilt and fitted with new boilers. A large addi- 
tion has also been made to the carriages and 
wagons. A part of the cost of this new stock— 
138,2971.—has, however, been added to capital 
cost. More work of this character is still neces- 
sary, and it should, as far as possible, be paid for 
out of revenue. The report of Mr. Charles Oliver, 
the Chief Commissioner, and his colleagues, Messrs. 
David Kirkealdie and W. M. Fehon, is therefore 
not at all unfavourable. The general and copious 
rains which have fallen during the last few months 
have not only resulted in the growth of abundance 
of food. for stock, but the outlook for the coming 
harvest is much more hopeful than has ever been 
the case in New South Wales, so that there is a 
very reasonable expectation of the present year 


being more in keeping with the recent years of 
New South Wales railway history, when the 
average interest on capital invariably exceeded the 
interest charge—namely, 3.55 per cent. 








GLASGOW CORPORATION 
TELEPHONES. 

WE published last week another letter from the 
general manager of the Glasgow Corporation Tele- 
phone Department, and, at his special request, 
printed it exactly as written, with all the hasty and 
forcible expressions which are apparently insepar- 
able from Mr. Bennett's style, but, in our opinion, 
are quite misplaced in a technical discussion. It is 
very hard to take Mr. Bennett seriously. He is con- 
tented neither with verbal errors nor with absolute 
accuracy. Mr. Burrell, in common with many lay- 
men, used the term ‘‘switchboard” as an expression 
covering all the equipment of a telephone exchange, 
and put the value roundly at 40,0001. We quoted 
that figure, but on studying the accounts found 
the total cost of all the exchange plant in the 
system to be 33,3771. 4s. 1ld., and so stated it in 
our two previous articles. This figure is from 
the accounts, and represents the cost of all the ex- 
change plant in the Glasgow Corporation telephone 
system. It is absolutely accurate, if the accounts 
areaccurate. For Mr. Bennett to cling tenaciously 
to one switchboard in one exchange, because, in 
the first place, only the term ‘‘ switchboard ” was 
used, is simply to beg the question. Every one but 
the merest layman knows that there is more in a 
telephone exchange than a switchboard, although 
the expression is frequently used colloquially to 
mean the whole exchange plant. 

We hold no brief for any company, and can 
hardly be expected to take seriously Mr. Bennett's 
remarkable self-admiration. But we would point 
out that, if the American and Continental journals 
are to be believed, there are more central battery 
systems than one. Nor can we admit that any 
conspicuous engineering ability is required to adopt 
systems of working that are several years behind 
the well-known state of the art. If Mr. Bennett 
designs his own plant and adopts obsolete methods 
when up-to-date plant is to be had on all sides, he 
is entitled to much the same qualification on that 
score as the man who is his own shoemaker when 
good shoes abound. 

When Mr. Bennett deals with the question of 
revenue and working expenses, he indulges in 
theories that are at variance not only with common- 
sense, but with the most elementary principles of 
business management. Because of the accidental 
circumstance that telephone rentals are paid yearly 
in advance—a custom peculiar to the telephone 
business—Mr. Bennett proposes that all rentals 
collected in a given year should be applied to the 
expenditure of that year, notwithstanding that a 
large proportion of the amount collected is paid for 
service to be rendered in the future. This is 
simply the argument of the spendthrift who spends 
his quarter’s allowance as soon as he gets it, and 
trusts to his borrowing powers to meet his current 
expenses. Mr. Bennett says that the total amount 
received in hard cash during the year was 
43,3111. 17s. 1d. It was not received in hard 
cash, by the way, for the balance-sheet shows 
a total of 47011. 2s. 11d. to be outstanding. But 
assuming the Glasgow Corporation to be able 
to collect the full 43,3111., it will have collected it, 
not for a full year’s service to each of 9122 stations 
for the year ending May 31, 1903, but in large pro- 
portion for service to be rendered subioquentiy to 
May 31, 1903, and to provide that future service 
there will be future working expenses to meet. 
Therefore to compare the total payments collected 
in advance with the working expenses due only to 
a portion of the service paid for, is manifestly 
absurd. Mr. Bennett’s mythical surplus of 10,0001. 
would not have occurred even to his sanguine 
imagination but for the accidental fact that his 
rentals are payable yearly in advance. The total 
revenue credited to the year—35,0141.—is, we pre- 
sume, accurately calculated to represent the service 
actually furnished during that year; and this, of 
course, is the only proper way to state the account. 








NOTES. 
Tue Maeyetic Nortu Pore. 
Last June a Norwegian expedition started from 
Bergen for the magnetic North Pole, which has 
really not been explored since Captain Ross 





visited the neighbourhood of Borthia Felix in 1831, 
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when he took only one observation. Where the 
pole may be now we do not know, and great interest 
is hence taken in this new expedition. Captain 
Amundsen, the leader, was a member of the Bel- 
gica Expedition to the South Pole of 1899—which, 
starting too late from South America, was soon 
stopped by the ice, so that the crew had ample 
leisure to make plans for the future. Returned to 
Europe, Captain Amundsen consulted the chief 
authorities on such questions, and arranged his 
srogramme in accordance with their advice. He 
Coa the Gjéa, built for the Arctic Seas, and 
had her strengthened after a trial trip to Spitz- 
bergen and Greenland in 1901. She is a small 
boat of 48 register tons, 70 ft. long and 20 ft. 
broad, and can, with her petroleum motor, do 
four knots. She was to be provided with about 
6600 gallons of petroleum in iron vessels for heating 
and motive power. This petroleum store has been 
sent in advance by Scotch whalers. The plan was 
to have a base station not too near the pole, at a 
spot where observations could still be taken with a 
fair degree of reliability, probably at Port Leopold, 
in North Somerset. In Lancaster Sound the best 
compasses are known to be no longer trustworthy. 
As first port of call, Godhavn, on the west coast of 
Greenland, had been selected. The magnetic 
elements are to be recorded after Eschenhagen’s 
manner, the three instruments being placed behind 
one another and illuminated by one lamp, which 
produces simultaneous records on sensitised paper. 
Absolute measurements are to be made with the 
aid of a Fox apparatus and an inductor of the 
Wild-Eschenhagen type. The magnetic observatory 
was to be built up of empty packing-cases, and 
snow huts and tents to be used in different seasons. 
Two men, Captain Amundsen and his assistant, 
will look after this work. Provisions for about five 
years for the crew of eight men were to be taken. 
Captain Amundsen intended to move round the 
mee by sea and on land, in a circle of about 
150 miles radius, and further to explore the imme- 
diate neighbourhood of the pole. The Gjoa was 
further to attempt to find a passage to King Wil- 
liam’s Island, one of the points from which expedi- 
tions are planned. The return journey is to be 
made around the Alaska Peninsula, to Sitka Island, 
where observations will be compared with the 
United States Coast and Geodetic Survey. 
Hicu-Sreep Evrcrric TRACTION. 

Every few days we hear of the records of railway 
travelling being broken on the Marienfelde-Zossen 
military railway line, near Berlin. The latest 
telegram tells of a speed of 130 miles an hour. It 
will be remembered that trials on this line com- 
menced last year, but were abandoned for a time, 
and then resumed in September by the Studien- 
gesellschaft fiir Elektrische Schnellfahrten. In the 
interval the permanent way had been strengthened, 
with good results. The old 34.4-kilogramme rails 
have been replaced by heavier rails, weighing 41 
kilogrammes per metre, equivalent to 82.5 lb. per 
yard, and the number of transverse sleepers has 
been increased, so thatthere are nowsixteen sleepers 
supporting a rail length of 12 metres (39 ft.). 
There are, further, guard-rails projecting 2 in. above 
the running rails to prevent derailment. This latter 
addition may not have been absolutely necessary, 
for with better permanent way and track, and 
with the improved carriages, the movement is now, 
with increased speed, noticeably smoother than 
it was last year. Tlie motors are, as before, 
constructed by the Allgemeine Elektricitats- 
Gesellschaft and by Messrs. Siemens and Halske. 
A longer wheel-base has been adopted for the 
bogies ; it is now 5 metres (16 ft. 5 in.) instead of 
3.8 metres; the bogie pins have, moreover, been 
given a certain amount of play with the aid of 
springs, as in modern locomotives. The appa- 
ratus for determining the speed of the trains, 
their current consumption, and the _ resist- 
ance of the air has also been perfected. 
features may prove to be the most interesting of 
the whole experiments. For although the maxi- 
mum speed so far realised, 210 kilometres (130 
miles), is a material advance upon the 160 kilo- 
metres attained last year, when it was deemed 
advisable to interrupt the trial runs temporarily 
until a more reliable permanent way had been 
secured, the length of the whole military line is 
only 25 kilometres (14 miles), and these runs 
cannot be more than preparatory to further trials 
on long lines. If the carriage could start with full 


whole journey would be accomplished in less than 
seven minutes. The maximum speed can therefore 
only be maintained during a period of a few 
minutes. But since the questions of air resistance 
and of the possible limits of acceleration and retar- 
dation are certainly quite as important as the 
addition of a few miles to the speed limit, the 
Studiengesellschaft is sure of the sympathy and 
interest of railway men and electrical engineers in 
these expensive and dangerous experiments. 








THE LATE MR. SAMSON FOX. 

Tux regretted death of Mr. Samson Fox, at his 
residence at Daisy Bank, Walsall, on the 24th instant, 
terminated the career of one of those inventive and 
energetic business men to whom is largely due the 
progress of Great Britain in the mechanical world. 
Our record as a nation contains the names of many 
men who have, by the prosecution of one idea, helped 
forward engineering and other branches of science, 
and this concentration has brought its reward alike 
to the originator and the nation. Mr. Samson Fox’s 
special invention was the corrugated flue, whereby 
high pressures in tank boilers were made possible 
without the danger of collapse of the furnace, which 
formerly, owing to its weak form, was liable to come 
down under the pressure. Mr. Fox, whose business at 
that time was the manufacture of steel boilers, was 
stimulated in his invention by the reports of the 
collapse of furnace tubes, and he was impressed with 
the advantages to be gained by corrugating such tubes. 
The idea of making flues corrugated was not an 
entirely novel one—although the proposal was quite 
original on the part of Mr. Fox—but it had not been 
worked out in a practical form. The manufacture of 
such flues commercially involved very considerable 
difficulties, but these Mr. Fox’s practical knowledge 
and energy enabled him to overcome. This was in 
the early ‘seventies, and having by a series of 
demonstrations established the resisting power of the 
corrugated flue to collapse, he organised the Leeds 
Forge in 1874, for the manufacture of flues and 
boilers, and from that time forward the system of 
corrugated, or ribbed, flues has been universally ac- 
cepted. 

Born of humble parentage, sixty-five years ago, Mr. 
Fox was educated in a village school, and worked first 
at his father’s trade of weaving ; but his natural bent 
towards mechanics soon asserted itself, and he entered 
upon his apprenticeship in 1853, with Messrs. Smith 
Beacock, and Tannett, then well-known engineers and 
tool-makers in Leeds, and in these works he passed 
through the ordinary course of instruction, becoming, 
in 1861, assistant manager and draughtsman, in which 
capacity he assisted in the manufacture of several 
notable tools for the British Government. He re- 
presented his employers at the 1862 Exhibition, and 
later travelled for them. When twenty-eight years 
of age he commenced the business of tool-maker ; 
later, he and others instituted the firm of Fox Brothers 
and Reftit, of the Silver Cross Works, Leeds. One of 
the interesting productions of that period was an 
ingenious machine for making trenails. 

The Leeds Forge was a comparatively small concern 
at the outset, but tended to develop, and now employs 
2000 workmen. Mr. Fox’s ingenuity had further play 
in the design of the special machinery which was re- 
quired for manufacturing the corrugated flue, and 
in devising improved machinery for manufacturing 
boilers. Indeed, from first to last he took out 150 
patents for his various inventions. The latest ap- 
plication of his hydraulic system was in the applica- 
tion of pressed steel frames and plates for railway 
rolling-stock, the object being to produce a frame 
— in one piece sufficiently rigid transversely and 
ongitudinally to dispense with any angle-iron stif- 
feners. The results which we have recorded have 
shown that not only was this aim successful, but the 
cost of manufacture has been very considerably re- 
duced, owing to there being no riveting, while at the 
same time the weight for a given strength is also 
less. Mr. Fox was also identified with extensive ex- 
periments in connection with water-gas, but this was 
neither a satisfactory nor a successful undertaking. 

Mr. Fox was a member of the leading professional 
institutions, having joined the Institution of Mecha- 
nical Engineers in 1875, the Lron and Steel Institute 
in 1877, and the Institution of Civil Engineers in 





These | 


1881. He devoted a large part of his time to 
municipal life, having been a member of the Cor- 
| poration of Leeds for several years, while at Harro- 
gate, where he resided, and which he did much to 
improve, he was three times in succession mayor, 
jand later represented it also on the West Ridin 
County Council. He was Conservative in politics, an 
he had been chosen as the candidate for Walsall. He 
was a life governor of the Yorkshire College, and 
Justice of the Peace for Leeds and Harrogate. He 
was fond of all forms of sport, and was associated 
with many of the clubs in Yorkshire, while he was 
specially devoted to horses. To music he was also 


speed, and maintain that speed till the end, the | devoted, and he gave 40,000/. through the King (then 


Prince of Wales) for the Royal College of Music 
at Kensington, part of it being for furnishing the 
vestibule. Thus, in business, municipal life, and 
in the ordinary pursuits of a country gentleman, 
he worked assiduously, we might say, up to the 
end, although some time ago he went for a tour with 
his family through Canada and the United States, 
returning only a fortnight ago. He was not then in 
satisfactory health, and last week underwent an 
operation for carbuncle. This further impaired his 
strength, and he died on Saturday, the 24th inst., the 
immediate cause of death being blood poisoning. He 
was buried at Woodhouse Cemetery, Leeds, on Wed- 
nesday of this week, and a very large gathering of 
friends and others testified to the wide esteem in 
which he was held in the city of his birth, for which 
he had done 30 much, both from an industrial and 
municipal point of view. 








STANDARD DIRECT-CURRENT PRESSURES 
AND STANDARD FREQUENCIES. 

WE have received the ‘following report from the 
Engineering Standards Committee :— 

The standardisation of electrical pressures and _ fre- 
quencies was the first portion of the important work en- 
trusted to the sub-committee on generators, motors, and 
transformers by the electrical plant committee. The 
sub-committee consists of the following gentlemen :— 


Colonel R. E. Crompton, C.B., Chairman. 

Colonel H. C. Holden, R.A. | Representing the 

Captain A. H. Dumaresq, R.F. War Office. 

Commander G. L. Sclater, R.N.\ Representing 

Mr. L. J. Steele. J the Admiralty. 

Mr. Llewellyn Preece, representing. the Crown 
Agents for the Colonies. 

Dr. R. T. Glazebrook, representing the National 
Physical Laboratory. 

Mr. B. H. Antill. ow by the Electrical 

Mr. W. B. Esson. Engineers’ Plant Manufac- 

facturers’ Association. 
Mr. A. C. Eborall. 


Mr. 8. Z. de Ferranti. 

Mr. Robert Hammond. 

Captain H. R. Sankey. 

Mr. C. H. Wordingham. 

Mr. Leslie S. Robertson, Secretary. 

Mr. C. Le Maistre, Electrical Assistant Secretary. 


At an early stage in their deliberations the sub- 
committee decided. that the most advantageous method 
of approaching this problem, beset as it is with so many 
difficulties, would be from the point of view of those most 
affected—-namely, the users of lamps and of motors for 
power purposes. It was therefore agreed that the standard 
pressures to be suggested should be measured at the 
consumers’ terminals, as settled by Act of 1899. 

At the present time there exist many different pres- 
sures declared by the various lighting and power authori- 
ties. In view of the great desirability of obviating this 
unsatisfactory state of affairs, it was deemed advisable to 
suggest the minimum nuniber of standard pressures which 
would best meet present commercial requirements, and, 
at the same time, utilise to the fullest extent the con- 
sumers’ —- appliances. 

After careful consideration, it became evident to the 
sub-committee that the direct-current pressures of 110, 
220, 440, and 500 volts would best meet the requirements, 
because carcases built for these standard pressures could 
be utilised for pressures 10 per cent. above or below the 
suggested standards, without any alteration whatever in 
the castings or mechanical eomponents, by merely altering 
the windings and excitation. 

It is to be hoped that now these direct-current pressures 
have been fixed as standards by the committee they will 
in future be universally adopted by the engineers advising 
corporations and others distributing electrical energy. 
In course of time the benefits to the electrical industry at 
large, which will certainly follow the adoption of these 
standard pressures, must become more and more apparent. 

A circular was drafted embodying the suggestions of 
the sub-committee, and this was submitted, first, to the 
manufacturers for their consideration, and, secondly, to 
the leading consulting engineers and users of motors. 

The’ information so courteously placed at the disposal 
of the sub-committee by the consulting engineers and 
manufaeturers' was most carefully weighed and con- 
sidered by the sub-committee, and certain definite con- 
clusions were arrived at, the circular being sent, in the 
first instance, to the manufacturers, as ~ He were the 

ple most directly interested. Replies were received 
rom all the leading firms, who expressed themselves 
unanimously in favour of the recommendations of the 
sub-committee. The consulting engineers similarly gave 
their adherence to the proposals of the sub-committee. 

Before coming to their final decision, the sub-committee 
on generators, motors, and transformers conferred with 
the sub-committee on electrical tramways, of which Mr. 
A. P. Trotter is chairman, and a joint meeting took 
place, with the result that the pressure of 500 volts, which 
most concerned the latter sub-committee, was agreed to ; 
and, in addition to the pressures already agreed to, 600 
volts was decided upon as the standard pressure for 
electrical railways. : 

The question of the adoption of standard frequencies, 
although of equal importance with that of standard pres- 
sures, was not surrounded with the same difficulties. It 
was, however, deemed advisable to fix upon the standard 
frequencies at the earliest possible stage of the work, as 


no progress could be made in the standardisation of prime 


movers for driving alternate-current machinery until suc! 





time as the frequencies had been settled upon. On this 
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question there appeared to be a great preponderance in 
favour of frequencies of 25 and 50. The only point upon 
which any serious difference of opinion appeared to exist 
was the advisability-of the adoption of a third frequency 
of 40 or 42, to enable-‘totary converters to be used to the 
fullest advantage. All the arguments in favour of this 
third frequency were fully discussed, but after carefully 
weighing the pros and_cons, the sub-committee decided 
not to recommend the adoption of more than two fre- 
quencies, namely, 25 and 50. 

The recommendations of the sub-conimittee were then 
submitted to the electrical plant committee, the publica- 
tion committee, the main committee, and the Board of 
Trade, for their approval. 

This having been obtained, it was deemed advisable, in 
the interests of the electrical industry of the country, that 
the findings on the questions of direct-current pressures 
and frequencies should be published at an early date, 
without waiting for the completion of the entire report, to 
be issued at a later date. 

The following are the resolutions on standard direct- 
current pressures and standard frequencies :— 

1. That the standard direct-current pressures, measured 
at the consumers’ terminals, be— 


110, 220, 440, 500 volts. 


2. That the standard direct-current pressures, measured 
at the terminals of the motors, be— 


For tramways, 500 volts. 
For railways, 600 volts. 
3. That 25 periods per second be the standard frequency 
for— 
(a) Systems involving conversion to direct-current 
by means of rotary converters. 
(1) Large power schemes over long distances. 
(c) Three-phase railway work, where motor gearing 
and the inductive drop on the track rail have 
to be considered. 


4. That 50 periods per second be the standard frequency 


tees 
(a) Mixed power and lighting on town supply 
mains. 
(6) Ordinary factory power plant. 
(c) All medium-size power plant where rotary con- 
verters are not employed. 








THREE-PHASE SWITCH GEAR. 
To THE EpiTor oF ENGINEERING. 

Sir,—Surely there was no necessity for the heated 
tone Messrs. Ferranti.adopted in their communication 
of last week to you on the above subject. In dealing 
generally with the question of three-phase switch gear 
for heavy work at very high pressures, 1t was not possible 
to avoid criticising in some detail a type of switchboard 
which (until the appearance of Messrs. Ferranti’s letter) 
has been alleged by many to present advantages not 
shared by other types. That my comments are to the 

int and justified is evidently recognised by Messrs. 
‘erranti—firstly, because they do not offer any criticism 
to speak of on any of the conclusions given in the article ; 
and, secondly, because they now officially announce that 
they are about to bring out a remote-control system of 
switchboards, arranged (if I understand them rightly) on 
the lines advocated. Their new designs are, presumably, 
to supplant (for the class of work in question) the cel/war 
backless construction, which has long been identified with 
Messrs. Ferranti’s name, and which, within the last six 
months, has been installed by them for controlling, not 
small units, as they imply, but some of the largest high- 
pressure plants at work in this countrv—vide the Metro- 
politan Company’s 10,000-volt board at Willesden. 

That I have criticised the designs and hitherto 
standard construction of a competitor must be granted, 
but a straightforward and fair criticism of a purely 
technical matter, made in good faith, is perfectly per- 
missible and harms no one, although Messrs. Ferranti 
do not appear to think so. They, on the other hand, try 
to bias the reader’s judgment by dragging in a reference 
to the foreign origin of the boards illustrated and my con- 
nection with it, which has nothing whatever to do with 
the matter, and which is certainly out of place in a 
technical argument. As a matter of fact, Messrs. Brown, 
Boveri and Co., whose work I referred to repeatedly (and 
illustrated) in my article, are also competitors of mine, 

, Who are quite as formidable as Messrs. Ferranti. 

Again, I would remind Messrs. Ferranti that they started 
the discussion on the relative merits of different types of 
switch gear. Mr, Clothier (then manager of their high- 
pressure switchboard department) practically challenged 
all other switchboard makers in his paper of last year, while 
Mr. Garrard has also contributed a good deal on the sub- 
Ject of the advantages of Messrs. Ferranti’s (hitherto) 
standard practice in certain directions. I re Mr. 
Clothier’s paper in the Institution Journal for August, 
1902, and the notes I made on it at the time form the 
basis of my article in ENGINEERING. 

. Coming now to the points Messrs. Ferranti have raised 
in their letter, I would first observe I am aware that 
the remote-control boards, illustrated and referred to in 
my article, have this in common with the Ferranti 
Rear, that the switches, &c., are placed in compart- 
ments or cells ; but beyond this the two systems of 
Switch gear have absolutely nothing in common. The 
Uunbiassed readers of the article and of Messrs. Ferranti’s 
etter can form their own conclusions as to whether my 
reasoning and the terms employed are contradictory or 
not. It suffices to observe here that both types of board 


sa clearly illustrated side by side, and that cellular 
wkless boards were referred to, or implied, but in any 
case obviously meant, throughout the article. 


© chief points upon which I laid stress, as being | 





essential to modern requirements, were (1) the necessity 
for the entire separation of the high and low-pressure 
ocd ; (2) the necessity for the complete isolation of the 

igh-pressure gear, preferably out of sight and hearing of 
the operator; (3) the necessity for doing away with all 
high-pressure conductors on the operating platform; (4) 
the necessity for interrupting circuits only, and always, 
under oil; (5) the advisability of getting rid of the 
main circuit fuse; (6) the importance of protective 
devices having an element of time in their action; 
(7) the advisability of doing away with overload pro- 
tective devices in generator circuits; (8) the necessity 
of arranging bus-bars in such a way that they may 
be inspected and cleaned without causing an inter- 
ruption to the supply. Not a single one of these points 
is to be found in connection with the cellular backless 
board, while, on the other hand, no are the essence of 
the design of the remote-control board. And yet Messrs. 
Ferranti would have us to believe that there is no essen- 
tial difference between the two types of board ! 

Not asingle criticism is offered on the above points, 
and it is therefore not unreasonable to expect that some, 
or all, of these features will be found in the new designs 
Messrs. Ferranti are getting out. In particular, it will be 
of interest to many mh ae to see whether the high-pressure 
fuse is an essential feature of these new designs, or 
whether an oil circuit breaker (with or without a time 
attachment) takes its place. 

Messrs. Ferranti state that it is, of course, an absurdity 
to assume that their cellular gear cannot be operated 
from a distance, but they do not state how this is to be 
done. I must confess that it is beyond me to imagine a 
workmanlike arrangement ; nothing can be done from the 
back of the board, for it has no back; nor from the 
bottom, because the low-pressure gear is in the way. The 
only way (that I can see) would be to arrange the driving 
gear in the front of the board, and thus operate the 
switches at a distance. But even assuming the driving 

ear would not get in the way of the ammeters, &c. (see 

ig. 3, page 411 ante), and that such an unpleasing 
arrangement would be tolerated by central-station engi- 
neers, how would it be possible to control the plant 
properly when the operator is at a distance from the main 
ammeters, exciting arrangements, &c. ? 

In this connection I might remark that it is only pos- 
sible to treat and discuss these cellular boards as they 
actually exist, and not as they might exist. Fig. 3 of my 
article illustrates the cellular board exactly as used in 
various installations ; it was (as stated) taken from Mr. 
Clothier’s paper, where it was put forward as representin 
the latest type. All the boards installed (as far as I know 
are arranged in this way, except at Willesden, where the 
exciting table is placed a few feet in front of the high-pres- 
sure panels. Again, barely a year ago, the board shown in 
Fig. 3 was put forward as Messrs. Ferranti’s new pattern 
of cellular backless board, arranged for dealing with the 
heaviest class of work. See Electrician, October 3, 1902, 
pages 933 and 940. Yet we now learn officially that new 
arrangements are being brought out, based upon what I 
maintain is an entirely different principle—namely, re- 
mote control, which furnishes additional proof (if any is 
required) of the soundness of my criticisms of the cellular 
backless construction. 

Messrs. Ferranti’s reference to the fort 
lations employing cellular gear with perfect success, an 
also their remarks in paragraph 3 of their letter, relative 
to standard English practice, have nothing whatever to 
do with the subject, for probably three-quarters of these 
installations are single-phase, working at low pressures, 
and therefore (as particularly stated in my article)are quite 
outside this discussion. For single-phase working at pres- 
sures of 2000 volts, or thereabouts, I consider the cellular 
backless board excellent, although, it is true, I think a 
remote-control board would be still more satisfactory. 
Having, however, in any case, a high opinion of the cellular 
backless board for standard prin. pe work, I cannot 
agree with Messrs. Ferranti’s statement, that I have con- 
demned their switch gear wholesale. Asa matter of fact, 
the opening paragraph of their letter contradicts this 
statement entirely. 

Asa last word on this subject, may I be permitted to 
remark that in all I have said on the subject of the 
cellular backless board I had not the slightest intention 
of attempting to belittle Messrs. Ferranti’s work in this 
direction, for, apart from all else, I have the highest 
possible respect and esteem for their chief and his work. 
The debt of electrical engineering to Mr. Ferranti per- 
sonally is — great, and in this particular direction, 
for instance, his early work (at Deptford) at a time 
when not even a lamp switch was properly constructed, 
and when practically nothing was known about high- 

ressure work, must appear as marvellous to others, who 
hives some idea of the difficulties of the problem, as it 
does to me. For this reason it seems regrettable that the 
able engineers of his firm cannot dismiss trade considera- 
tions from their minds when conducting a technical argu- 
ment, or, on the other hand, cannot give others credit for 
being able to do so. 


October 27, 1903. 


British instal- 


Yours truly, 
A. C. EBORALL. 


To THE EpiTor OF ENGINEERING. 

Sir,—Mr. Eborall’s discussion of the relative merits 
of the ‘‘cellular” and ‘‘remote-control” types of high- 
tension switchboard is of great interest. _ ; 

I am under the impression that some time ago, in the 
columns of a technical paper, Mr. Eborall challenged the 
makers of the cellular type of board in a certain central 
station to carry out a severe test of the fuses by parallel- 
ing two large generators when out of — the result to 
be — reported, and that this challenge was promptly 
acce’ 





vay 
If my recollection of the circumstances is correct (I 





am just now unable to look the matter up), I think that, 
in view of the cag of the subject, it is not’ un- 
reasonable to ask Mr. Eborall if this test was actually 
carried out, and, if so, for details of the result, 

In such matters a few experimental facts are of more 
value than many arguments on paper. 

Enclosing my card, 

T am, yours faithfully, 

October 25, 1903. THREE-PHASE. 

To THE EprTorR oF ENGINEERING. 

Sir,—I have been much interested in the series of 
articles by Mr. Eborall on switch gear, and note that 
while he points out the advantages of the “‘ rat-trap” type 
of switchboard, he does not draw attention to the dis- 
advantages. The element of construction of the usual 
Continental board consists of a glorified telegraph in- 
sulator, with a clip on the top to hold the bare conductor, 
the insulator being mounted on an angle-iron framework, 
the phases being kept apart by an air-space of 12 in. to 
18in. The high-tensiun three-phase switch is made up of 
two sets of these clips mounted on swinging arms, and 
eaten by an insulated rod attached to the switch 

andle. 

‘The space taken up by these boards and connections is 
very great, and in some modern stations 25 per cent. to 
30 per cent. of the useful engine-room floor space is used 
up—a matter of some importance in England, where such 
details as rates and ground rent have to be paid for. 

The reason why ring bus-bars are almost universal is 
that without some such arrangement repairs or altera- 
tions would be most dangerous, and this necessitates 
duplicate, and sometimes triplicate, switches to each 
generator. Much is made of the fact that only low-tension 
current is on the front of the board ; but this only makes 
matters worse, as frequently high-tension switchescan only 
be got at from the top of ladders or by grovelling in a cellar 
—inuch more dangerous operations than the taking out of 
insulating plugs at the top of the board, and making the 
whole panel dead. Only very few Continental switch- 
boards are fitted with oil-switches, the bulk of them 
having air-break switches with horn contacts ; and many 
of the latter will not stand being opened under load more 
than once. «One is so accustomed to the fashionable story 
that English engineers and manufacturers are behindhand 
in everything, that it is quite a relief to find (when one 
travels at all on the Continent) that engineers here could 
learn a great deal from English methods, and that many 
of the largest manufacturing firms are not at all above 
copying the latest English models. 

Truly yours, 
TuHrEoporE Ricu, A.M.I.C.E. 

Seminarstrasse 4, Carlsruhe, Baden, 

Germany, October 27, 1903. 








THE SMELL OF FILED STEEL. 
To THE Epitor oF ENGINEERING. 
Srr,—My notice having been drawn to the smell ob- 
tained by filing a piece of steel, I tried the experiment, 
and came to the conclusion that the smell was due to the 
generation of acetylene. The theory I put forward in 
explanation is that the steel contains carbide of iron, 
which, under the influence of friction and the moisture 


d | in the atmosphere, is decomposed, forming acetylene and 


iron oxide. 
Can any of your readers give me any information on 
this subject ? 
Yours faithfully, 
DvuckHaM. 


A. 
Phenix Wharf, West Ferry-road, Millwall, 
London, October 7, 1903. 








GRANITE FOR VAUXHALL BRIDGE. 
To THe Epitor oF ENGINEERING. 

Sir,—We notice in your account of the visit of the 
17th inst. of the Junior Institution of Engineers to the 
works in progress at Vauxhall Bridge, you state the 
granite is Cornish. We shall be glad if you will correct 
this, as it was supplied from our own quarries at Prince- 
town, Devonshire, and “a. 


ours faithfully, - 
ETHICK DROS, 


Vauxhall Bridge, Westminster, London, 8.W., 
October 26, 1903. 








GLASGOW CORPORATION TELEPHONES. 
To THE Eprtor oF ENGINEERING. 

Sir,—In a letter from Mr. A. R. Bennett under the 
above title in your issue of the 23rd inst., a somewhat 
unusual, and certainly unwarranted, reference is made to 
my company and myself. 

hilst I am unwilling to engage in controversial corre- 
spondence, I do not think it would be right to leave Mr. 

nnett’s statements uncontradicted, and should be glad 
if you could find room for this letter in your next issue. 

r. Bennett seems to have a tendency—in opposition 
to natural laws—to attempt to merge the greater in the 
smaller. I have given evidence at 1 Government 
Board Inquiries against Mr. Bennett’s views, and he 
~opes in effect that it is my company who have given 
evidence, and upon this suggestion he raises an edifice 
which is so obviously the baseless fabric of a vision 
that I need not take up your space in dissolving it. It 
will suffice to say that my evidence as an expert witness 
has been given in an individual capacity, and that my 
company cannot be held responsible for it in anyway 
whatever. 

I pass on to Mr. Bennett’s statement that ‘‘ Mr. Kings- 
bury goes about the country Giving evidence at the 

mdemnatory of everythin 
This statement is untrue. if 


various telephone inquiries con 
he does not himself sell,” 
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Mr. Bennett conceives it to be true, it issimply due to his 
apparently ineradicable tendency to magnify the smaller 
and minimise the larger issues. I suppose that there may 
be occasions when a manufacturer is justified in criticis- 
ing, or even condemning, other manufacturers’ work, 
but it is not an occupation which commends itself to me 
as one to be freely indulged in. I have given evidence 
that certain systems are obsolete, and the evidence 
applies as much to the manufactures of my own com- 
pany on those systems, as to the manufactures of 
any other firm. There are, of course, modifications 
in detail applicable to most systems. Mr. Bennett has 
some such modifications in the apparatus about which I 
have given evidence. Supposing such modifications are 
of a nature to justify the system in use being described 
as ® species, my evidence applied to the genus, and 
covers all the species. I am afraid Mr. Bennett’s atten- 
tion has been so concentrated on the minor detail that he 
has been unable to see the more comprehensive applica- 
tion, and has a:sumed an attack on his own particular 
modifications where no such attack was intended. 

But, in truth, all these questions of systems become 
in turn minor matters compared with the still larger and 
more important matter of competitive municipal tele- 
phony. On this question Mr. Bennett holds certain views, 
and he is entitled to hold them. To suggest that he holds 
and expounds them because of some direct or indirect 
personal gain is not a creditable suggestion, and does not 
advance in any way a solution of the question. The con- 
verse is equally true. My views have been ay ex 
pressed, and are open to all the criticism that anybody 
cares to give them. It is unlikely that they will be 
altered by random statements which possess no —_ 

Mr. Bennett believes that he is advancing the inte- 
rests of telephony and providing municipalities with a 
srofitable enterprise. I believe, on the contrary, that 

{r. Bennett is retarding the progress of telephony, and 
that the municipalities concerned are running serious 
risks. The question is a grave one, and should be raised 
above all minor or personal considerations. All the in- 
formation available should be wong oe carefully, and 
calmly considered. For that reason I think your recent 
articles should be welcomed ; and though I cannot, like 
Mr. Bennett, claim to have been a subscriber from your 
first number, and have never been a contributor, I appre- 
ciate your efforts, in common with all the leading organs 
of the technical Press, to place before your readers all 
phases of important engineering questions. 

I an, Sir, your obedient servant, 
171, Queen Victoria-streeet, E.C. J. E. Kincssury. 
October 27, 1903, 








“THE ROORKEE MANUAL OF APPLIED 
MECHANICS.” 
To THE EpiTor OF ENGINEERING. 

Srr,—In connection with the review of the ‘‘ Roorkee 
Manual of Applied Mechanics,” in your issue of Sept- 
ember 4, 1903, and the sympathy expressed by the re- 
viewer for the unfortunate students at this college, I 
should be obliged if you would allow me to state that the 
book in question was finally removed from the official list 
of text-books at Thomason College in June last. I may 
add that the earlier removal of the book was only pre- 
vented by that excessive inertia which seems inherent in 
all Government machinery. However, your sympathetic 
reviewer will probably be pleased to hear that the book 
has scarcely been our text-book in more than name for 
the last three or four years. 

Thomason Civil Engineering E. F. Trepte, 
College, Roorkee, October 6, 1903. Prof. of Math. 








MATHEMATICS FOR ENGINEERS. 
To THE Epitor OF ENGINEERING. 

Sir,—In your current issue I notice a letter signed 
{. Inst. C.E.,” in which reference is made to the 
article in your issue of October 16, headed ‘‘ Mathematics 
for Engineers.” ‘‘M. Inst. C.E.” apparently considers 
one sentence in that article to be of the nature of a 
“general and sweeping statement ;” but is this a satis- 
factory view to take? 

In justice it should be pointed out that the sentence in 
question runs as follows:—‘‘The Professor himself is 
likely enough a Cambridge mathematician, trained in the 
atmosphere of the Mathematical Tripos, hostile to appli- 
cation of all and any sort.” The words italicised are 
surely meant as a qualification; and I think you will 
agree with me, Sir, that so unjust a reflection upon 
Cambridge mathematicians was not intended. Indeed, 
such a statement would be as absurd as it would be un- 
just. The names of Hopkinson, Kelvin, and other 
famous workers in applied science are ever before us, and 
there is little likelihood of any statement appearing in 
the editorial columns of ENGINKERING which would class 
such men with those who are hostile to application “‘ of 
all and any sort.” 

The present time is certsinly a stirring one for those 
interested in the real advancement of mathematical learn- 
ing. The current issue of the Cambridge Review contains 
a very interesting article upon the subject, and it formally 
chronicles ‘‘ the death of Euclid.” Our nation is, in many 
respects, conservative. We have held on to the study of 
Euclid long after other prominent nations have aban- 
doned it, and only now have we realised that, perhaps, 
the monopoly of wisdom does not reside in this island, 
and that it is advisable that we should move with the 
times. 


“ 


The recent articles in your columns have dealt with all | 
| tare of the Graphotype machine, and are of great accuracy 


aspects of the general question of the reform of mathe- 
matical education as affecting engineers, and it would 


be interesting if those of your readers who have ideas cn | 





the subject would, with your permission, bring them for- 
ward for discussion. es : 

The matter dealt with in your editorial column—viz., 
the question of the type of man who is suited to give in- 
struction in mathematics to students at engineering and 
partially engineering colleges—is of fundamental import- 
ance. Indeed, Sir, did your argument need strengthening, 
it would only be necessary to refer to the case of Cam- 
bridge University, where it has been found necessary to 
provide, for the purpose of the mathematical instruction 
of engineering students, separate lecturers, separate class- 
rooms, and separate examinations. This at Cambridge, 
the home of mathematics ! 


If any of your readers desire to know the explanation of | 


this apparently strange circumstance, let them get copies 
of the mathematical examination papers set for Pro- 
fessor Ewing’s students at Cambridge, or those set for all 
students at the Royal College of Science, South Kensing- 
ton (at which dias Professor Perry is Professor of 
Mathematics), and compare with them the es set for 
the Part I. Mathematical Tripos at Cambridge. , 

In conclusion, surely ‘‘ M. Inst. C.K.” isquite wrong in 
thinking that the proper use of mathematical knowledge 
is more easily achieved than the knowledge itself ? 


I am, yours faithfully, 
October 27, 1903. Ww. 








THE EFFECT OF WIND PRESSURE ON 
ROOFS. 
To Tae Eprtor or ENGINEERING. 

Sir,—I have read with great interest Dr. Stanton’s letter 
in your last issue, and appreciate (as all engineers must 
do) the caution he seems disposed to adopt in regard to 
deductions from experiments on the small scale. 

At the same time, my experience of the effect of 
wind pressure on the large scale on roofs abroad led me 
some years ago, to conclude that some “revolution” in 
the method of estimating that effect seemed necessary. 

My attention was first drawn to the question during a 
most uncomfortable night spentin a store inSouth America 
during a ‘‘ tormenta,” when my party had to squat: on 
the beds, with mackintoshes and umbrellas serving as im- 
provised roofs, while waiting for the day. ‘The roof, over 
one-half of the span, of the store had been blown off 
upwards, and my inquiries elicited the fact that, during 
ae storms, every roof that failed invariably did so by 
lifting. 

Profiting by this experience, I had every tile in the 
roof of my own house (just then being roofed in) secured 
by strong binding wire to the battens, these again with 
the rafters, purlins, and wall plates, respectively well 
secured, and the wall plates held down by long iron dogs 
in the angles and sides of the outer walls. 

On the first appearance of the puff of wind, or distant 
dust cloud, indicating the approach of the expected 
os every door, window, and shutter was closed and 
secu 


Such precautions saved Fes roof from the onslaught of 
il 


a storm, which lifted up y and wrenched away the 
entire roof of a large inn, 150 yards away, and landed it in 
the middle of my garden. 

The direction of such storms I found to be invariably 
from the south-west ; and, in further evidence of their 
lifting effect, I have seen, immediately after such a 
storm, a whole train of empty railway trucks which had 
occupied an inner siding, and, caught broadside on, had 
been lifted and blown over a train of loaded trucks 
standing on the outer siding. 

Personal observation of the effect of such storms on 
roofs leads me to infer :— 

(1) That the effect is not that of a mere normal pressure 
on the windward side, due to the conceived idea of a 
steady current of air flowing in horizontal stream lines. 

(2) It is that of a really dive load of energetic aerial 
waves dealing on the windward side repeated blows with 
dynamic effect, alternating with reactionary uplifts, while 
at the same time inducing a continuously-acting uplift on 
the lee side of varying intensity, and also a general car- 
pet-shaking action over the whole roof. 

Much information and data as to the mode of failure of 
particular roofs must be obtainable in this country, the 
colonies, and the United States, as well as from South 
and Central America, and would, I think, be willingly 
furnished to the authorities of the National Physical 
Laboratory. 

I am of opinion that small-scale experiments should 
only be trusted as a guide in the analysis and investiga- 
tion of the failures of real roofs, exposed to real storms, 
in real situations. 

Such application of the experimental data would be 
more likely to furnish us with a correct basis for the syn- 
thetic treatment of the subject in place of that which we 
now assume, and I therefore venture to suggest that Dr. 
Stanton might be induced to follow up his investigations 
in this direction. 

I am, Sir, your obedient servant, 
; M. Curry. 

King’s College, London. 








Sate AT CastLE Works, Norrurieet. — Messrs. 
Wheatley, Kirk, Price, and Co., of 46, Watling-street, 
London, E.C., have sent us a catalogue of the three days’ 
sale of the Castle Works, Northfleet. The most notice- 
able feature is that many of the more important tools are 
illustrated by good half-tone blocks, so that buyers can 
form an estimate at a glance how far they are suitable to 
their requirements. In every case the name of the maker 
is also given. The tools were purchased for the manufac- 
and of moderate size. The sale takes place on Nov- 
ember 4, 5, and 6. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.— A moderate amount of busi- 
ness was done last Thursday forenoon, and prices were 
flat. There was again an absence of support, which was 
due doubtless to the report that the Steel Trust of America 
had effected a sale of 1000 tons of tinplate bars for export 
to Swansea. But no sales of American pig iron are 
known here to have, as yet, been made for shipment to 
this country, the prices on the other side being still 
too high in comparison with Cleveland iron. Cleve- 
land warrants fell on Thursday 3}d. per ton for cash 
at 42s, 103d. per ton sellers, as against 46s. 10d. at 
about the beginning of September. The settlement 
| prices were:—Scotch, 49s. 3d.; Cleveland, 42s. 104d. ; 
| and 1 e natite iron, 54s. 44d. per ton. The pig-iron market 
was fairly active on Friday forenoon, when prices ruled 
steady at Thursday’s quotations. In Cleveland warrants 
9000 tons were done round 42s. 6d. per ton cash and one 
month. There were sellers of hematite iron at 54s. 6d. 
one month above the preceding day’s figures. Although 
the course of prices was irregular in the afternoon, the 
tone was fairly steady, and the closing quotations were 
only 4d. under those of the forenoon. Business continued 
active, and was, as usual, restricted to Cleveland iron, 
and various lots were done at odd prices. The settle- 
ment prices were :—49s. 14d., 42s. 9d., and 54s. 3d. The 
market on Monday forenoon was quietly steady. There 
were no cash dealings in Cleveland warrants; but 
2000 tons changed hands at 42s. 9d. four days, and 
42s. 8d. one month. Scotch and hematite iron were both 
idle, with cash sellers at 493. 3d. and 54s. 6d. respectively. 
The market in the afternoon was comparatively active, 
and about 11,000 tons of Cleveland iron changed hands at 
42s. 10}d. cash. The settlement prices were: — 49s., 
42s, 9d., and 54s. per ton. With improvement in the stock 
markets, and more favourable reports from the States, 
the local pig-iron market developed strength on Tuesday 
forenoon. Prices uf Cleveland advanced 4d. per ton to 
43s. 14d. cash per ton and 43s. 3d. one month. Hema- 
tite iron was done at 54s. per ton cash, and the 
aggregate turnover was 7000 tons. The improvement 
made in the forenoon was not continued in the after- 
noon. A large business was done in the afternoon, 
amounting to 10,000 tons, and the settlement prices were : 
—49s., 43s. 14d., and 54s. per ton. The activity of the 
past two days was not continued to-day. In the forenoon 
Cleveland prices declined 14d. per ton. There were no 
cash transactions, but 3000 tons were done at 42s, 11d. 
nineteen days and one month. Cleveland had a further 
drop in the afternoon, and only a small business was 
done, and hematite iron was quoted at 54s. cash sellers. 
The settlement prices were: — 493., 42s. 104d., and 
53s. 104d. The following are the quotations for No. 1 
makers’ warrants :—Calder, 61s. per ton ; Clyde, 61s. 6d. ; 
Gartsherrie, 62s.; Summerlee, 653. 6d.; Langloan, 
70s. 6d.; Coltness, 72s. 6d. per ton —all the fore- 
going are ship at Glasgow ; Glengarnock (shipped 
at Ardrossan), 61s. ; Shotts (shipped at Leith), 64s. 6d. ; 
and Carron (shipped at ey ory 63s. per ton. 
Downward, ever downward, describes only too truly 
the course of the pig-iron markets during the past 
week. Day by day further weakness is displayed, with no 
sign visible, so far, of any improvement ahead. The con- 
tinued weakness of this market can only be ascribed to 
fears of American competition, because stocks absurdly 
small, are ong, Fy further reduced, and shipments, 
especially from Middlesbrough, are abnormally heavy, 
but all favourable features are swallowed up in the ail. 
erie | fear that our markets for pig iron and manu- 
actured steel are again to be subjected to remorseless 
‘‘dumping ”from America. There are at present 85 
furnaces in blast —the same as at this time last year. 


New Coul-Field in East Lothian.—It is stated that as 
the result of boring operations, conducted by Messrs. 
James Pretsell and Sons, Prestonpans, on the estate of 
Tyneholm, Pencaitland, the pve of Mr. James Reid, 
seven valuable seams of coal have been passed through at 
a depth of only 42 fathoms. The first two seams are each 
over 4 ft. in thickness—viz., the Great Seam and the 
Tranent Splint or Wallyford Jewel, of excellent quality, 
and with a low percentage of ash. The other seams, 
which include the gas coal and the famous Pencaitland 
splint, are each over 2 ft. in thickness. It is intended to 
proceed at once with the sinking of two new pits and the 
erection of workmen’s houses. The Gifford and Garvald 
Railway, lately opened for traffic, ses through the 
centre of the property. The coalfield extends over an 
area of fully 600 acres, and is said to be capable of yield- 
ing a large output for more than 50 years. The lessee is 
Mr. George Burt, lately managing director to the Lark- 
hall Collieries, Limited, Glasgow. 


Scottish Steel.—Within the last week or two there has 
been but little movement in the steel trade, and within 
the past few weeks there has been a considerable falling 
off in the demand from Canada, and it may be said that 
me aeeey from the United States has almost entirely 
alied, 


West of Scotland Coal.—The condition of the coal 
market in the West country shows no change within the 
past couple of weeks or so. The mild state of the weather 
is keeping back any improvement in the demand, which 
is usually looked for at this time of the year. The col- 
lieries are being well employed, and little time is being 
lost by the miners for want of orders. The prices f.o.b. 
Glasgow, may be quoted as follows:—EIl coal, 8s. 6d. to 
93. 9d. per ton; splint coal, 9s. 3d. to 93. 6d.; steam coal, 
8s. 9d. to 9s.; main coal, 7s. 9d. to 8s. 


Sulphate of Ammonia.—Sulphate of ammonia is uoted 
at 12/. 7s. 6d. per ton for prompt delivery, Leith and 
Glasgow. Forward business was lately brought to a 
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standstill through the strike and lock-out of the shale 
miners of Broxburn, West Calder, &c. Business has 
been done at 12/7. 10s. per ton. The shipments at Leith 
last week amounted to 791 tons. 


Steamship Contracts: Another Turbine Steamer.—It is 
reported this week that Messrs, Allan, of Glasgow, 
owners of the Allan Line, have ordered a duplicate of 
the Victorian, the new turbine steamer which was placed 
over a fortnight ago with Messrs. Workman and Clark, 
Belfast. Each vessel will be about 530 ft. long, of 12,000 
tons gross register, and supplied with engines of 30,000 
indicated horse-power, capable of developing a speed 
in excess of that of the Tunisian, which is at present the 
crack boat of the fleet. The Victorian is to be delivered in 
August, 1904, and her sister-ship two months later. It may 
be remembered that Messrs, Allan were thefirst shipowners 
to go in for a steel ship of great size—the Buenos Ayrean. 
She was built at Dumbarton by Messrs. William Denny 
and Brothers.—Messrs. Fleming and Ferguson, Paisley, 
have received an order from the Egyptian Government 
for a powerful tug steamer for harbour work at Suakim. 


Institution of Engineers and Shipbuilders.—The open- 
ing meeting of the forty-seventh session of this Institution 
took place last night, Mr. James Gilchrist, vice-president, 
in the chair. Thechairman explained that the president, 
Mr. Archibald Denny, was absent through illness, to his 
very great regret. The council and treasurer’s reports 
were submitted and passed, and the books awarded to 
Messrs. William Brown, Renfrew, and other members 
for papers previously read, were presented, and a paper 
was read by Mr. F. J. Rowan on *‘Superheated Steam,” 
historically treated. A paper was also read by Mr. John 
Riekie on “‘ Improvements in Valve-Gears.” 

Gold - Dredging.—The Kara Gold-Mining Company, 
Limited, of Siberia, have ordered two powerful pe 
dredgers, complete with special appliances, to deal with 
their claims in Siberia, for delivery in time for next 
season’s work. The builders are Messrs. Lobnitz and 
Co., Limited, Renfrew, who have just shipped another 
powerful plant to Siberia for gold-dredging, to the order 
of Russian owners, with the builders’ latest improve- 
ments on New Zealand practice fully embodied. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Armour-Plate:.— News hasbeen received in Sheffield that 
within a very few days tenders will be asked by the Admi- 
ralty for a supply of armour-plate for the new cruisers. 


Chamber of Commerce and Tariff Reform.—The Sheffield 
Chamber of Commerce has resolved to institute an inquiry 
among its constituents as to the probable effect of the 
recent proposals for tariff reform. The matter is to be 
referred to the permanent committee on tariffs and 
treaties for them to make the necessary inquiries and 
prepare a report based on the replies received. 


Iron and Steel.—There is still much complaining of the 
condition of business in the iron and pre 9 wine Saar 
From the large works men who have been engaged in the 
armour-plate shops are being discharged, and the situation 
will be serious unless more orders are soon given out. In 
the steel trade there is little or no improvement. There 
are considerable quantities of low-carbon steel coming 
over from Germany, and makers there are making 
strenuous efforts to improve the qualities as to compete 
with Sheffield-made steels, but so far without success. 
In the lighter industries business is moving very slowly. 


South Yorkshire Coal Trade.—Business in house coal 
is dull, and complaints are rife of a scarcity of orders. 
The practice on the part of householders of laying in 
heavy supplies for winter use appears to have been aban- 
doned, partly doubtless to the recent open winters and 
partly to the fact that abundant supplies have kept 

rices down. A better state of affairs prevails in steam 
uel, The export trade is slackening off, but the re-opening 
of the mills in Lancashire has sent up the demand with a 
bound, especially in common coal, Fuel which was almost 
a drug on the market is now in good request, and prices 
are stiffer than they have been for weeks. The coke 
trade is decidedly weak. So far, there has not been any 
very marked falling off, but the tone is unsteady, and 
prices show signs of shrinkage. 








INSTITUTION OF MECHANICAL ENGINEERS.—On Monday, 
October 12, the opening meeting of the graduates was 
held. The chair was taken by Professor A. B. W. Ken- 
nedy, F.R.S., Member of Council. A paper on “ The 
Design of a Town’s Tramway Scheme ” was read by Mr. 
William McDonald, graduate of Sheffield. The author’s 
paper was most comprehensive, and described in detail 
the construction of an overhead electric tramway, such as 
would be suitable fora provincial town. The paper com- 
menced with a description of the generating station, 
with its building pr equipment, including boilers, 
engines, coal-handling apparatus, &c. The author gave 
details of the types of boiler used in fifty generating 
stations in England, together with the nature of the load, 
whether traction only, or traction and lighting. From 
these he concluded that the Lancashire boiler was the 
most common type of boiler employed. From the de- 
— of the station the author passed to the track and 
roadway equipment, describing the types of rails used, 
the overhead cables, cables and conduits, and the paving 
of the roadway between the rails. The four common 
types of overhead suspension for the trolley wire were de- 
scribed, and also the most common types of car, the single 
and double deck, and single or bogie truck. “An interest- 
ing discussion followed, in which the chairman and many 
of the graduates joined. A vote of thanks to the chair- 
man terminated the proceedings. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday there was only 
a small attendance on ’Change here, but the market was 
more cheerful in tone than for some time past, and 
buyers showed more disposition to operate than they 
have done of late. At the same time the business doing 
was for early delivery, purchasers of pig iron regarding 
prospects for the future as anything but encouraging, 
and consequently being unwilling to commit themselves 
on Pesace account. Complaints were still made of 
difficulty experienced in obtaining full supplies of 
pig iron for — delivery in accordance with contracts. 

he scarcity of most descriptions of Cleveland pig 
were certainly felt, as is shown by the fact that 
this month the warrant stores have had to be con- 
siderably drawn upon to meet requirements. No. 3 
g.m.b. Cleveland pig iron was firm at 43s. 3d. for early 
f.o.b. delivery, and several transactions were recorded at 
that figure. No. 1 was 44s. 6d. ; No. 4 foundry, 43s. 14d. ; 
grey forge, 43s. ; mottled, 42s. 9d. ; and white, 42s. 6d. 
Middlesbrough warrants closed 43s. 1d. cash buyers. 
East Coast hematite pig was a little stiffer, and as 
a rule 53s. was named for early delivery of Nos. 1, 
2, and 3. For No. 1 the quotation was 53s. 6d. No. 4 
forge hematite remained at 51s. Spanish ore was quiet 
but steady. Rubio (50 per cent.) was put at 14s. 9d. 
ex-ship Tees. To-day the firmness of the market dis- 
appeared, and business was once more at a standstill, with 
quotations weak. No. 3. g.m.b. Cleveland pig, No. 4 
foundry, and grey forge were all in the neighbourhood of 
433., and Middlesbrough warrants fell to 42s. 9d. cash 
buyers. Other quotations were unaltered. 


Manufactured Iron and Steel.—There is not much 
change in manufactured iron and steel. The shipbuild- 
ing trade is rather better, but the slight improvement has 
not resulted in orders to any extent being placed for 

lates and angles. The only change in price since our 
ast report is a half-crown reduction in bars. The follow- 
ing are the market rates:—Common iron bars, 61. 5s. ; 
best bars, 6/. 12s. 6d.; iron ship-plates, 6/. 7s. 6d. ; iron 
ship-angles, 6/. 5s.; steel ship-plates, 5/. 12s. 6d. ; steel 
ship-angles, 5/. 10s. ; steel boiler-plates, 7/7. ; heavy steel 
rails, 5/.; and cast-iron railway chairs, 3/. 10s.—all less 
the customary 24 per cent. discount for cash, except rails 
and chairs, which are net at works. 


Coal and Coke.-—Demand for gas coal is now pretty full, 
but the supply 1s abundant and quotations do not advance. 
Quotations vary from 8s. 3d. to 8s. 6d. f.o.b. for Durham 
gas coal. Bunker coal is very plentiful and quotations 
are weak. Manufacturing coal is quiet, and household 
coal somewhat dull. There is not so much coke being 
made as there was alittle while ago, and prices are steady, 
being based on about 14s, 6d. for average blast-furnace 
qualities delivered here. 








MANCHESTER SHip CANAL.— Pending a om by 
which the traders of Warrington seek to compel the Man- 
chester Ship Canal Company to keep the Mersey—inter- 
fered with when the Canal was constructed—-dredged to 
a stipulated depth, has taken an unexpected turn. The 
company suggests the dropping of the lawsuit, and that 
it should be permitted to dam the Mersey and construct 
a diversion in such a way that an arm of the river 
which winds into the town in the shape of a horseshoe 
should be cut off and left dead. The company pro- 
poses to apply for powers in its next Bill, but it asks 
the Warrington Town Council to advance it 80,0002. or 
100,000/., the estimated cost of carrying out the scheme. 
The rivers committee reported to the monthly meeting of 
the council on Tuesday night that it would offer no oppo- 
sition to the Bill, provided that the works would have 
no injurious effect upon the river; but that it would 
not entertain the — that they should advance the 
necessary funds to the Ship Canal Company. The council 
decided to agree to the scheme on the distinct under- 
standing that the council was to assume no financial 
liability or charter whatever. It was also stipulated 
that arrangements should be made for flushing the dead 
end of the river. 





InpIAN Rattways.—The railway revenue of the Indian 
Government for the ten years ending with 1901-2 inclusive 
was as follows: 





Year. ~~ 
1892-3 .. 12,718,054 
1893-4 .. 13,531,292 
18945 .. 14,162,722 
1895-6 .. be es oe zs Us 14,572,753 
1896-7 .. es ts Sa re 13,531,855 
1897-8 .. er 14,173,861 
1898-9 .. 15,160,534 
1899-1900 16,587,845 
19001 .. 18,293,629 
1€01-2 .. 20,225,963 


These totals were made up of ‘the gross receipts of the 


State railways, the net traffic receipts of the guaranteed | ¢ 


railway companies, and repayments of interest advances 
to subsidised railway companies. The. great bulk of 
the income of each year, however, was derived from the 

receipts of the State railways, which figured for 
10,543,190/. in 1892-3; 11,252,7152. in 1893-4 ; 12,101,386/. 
in 1894-5 ; 12,372,4261 in 1895-6; 11,759,711/. in 1896-7 ; 
12,696,3402. in 1897-8; 13,075,9802. in 1898-9 ; 14,653,223/. 
in 1899-1900 ; 16,953,797/. in 1900-1; and 19,277,226/. in 
1901-2. It is noticeable that the net receipts of the 
guaranteed companies declined from 2,162,942/. in 1892.3 
to 914,989/. in 1901-2. 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam coal trade has continued firm, 
having been supported by a large additional demand for 
best and second-class coal for the Extreme East; with 
the es of dry coal there has been a firm tendenc 
all round. The best large steam coal has made 14s. bd. 
to 14s. 9d. per ton, while secondary qualities have 
brought 14s. to 14s. 3d. per ton. As regards household 
coal the best ordinary qualities have been making 14s. to 
15s. per ton; No. 3 Rhondda large has been quoted at 
14s. 9d. to 15s. per ton. Foundry coke has made 18s. 
to 19s, per ton, and furnace ditto 17s. to 18s, per ton. As 
regards iron ore, rubio has been quoted at 14s. per ton ; 
Tafna at 15s. do ton, and Almeria at 14s. per ton, freight 
charges included. 


Bedwellty Pits.—At a meeting of the finance committee 
of the Tredegar District Council, on Tuesday, it was 
decided to light the big of Bedwellty Pits by elec- 
tricity. The energy will supplied by the Tredegar 
Tron and Coal Company at 4d. per unit. 


Great Western Colliery.—The 9-ft. seam, which has been 
‘locked out” at the Great Western Colliery, is now to be 
re-started, after a stoppage of some twenty years. 


Welsh Coal in Japan.—At a meeting of the Cardiff 
Chamber of Commerce, on Wednesday, several consular 
reports were considered, including one from Japan, 
which dealt principally with the importation of coal 
into that country. The report stated that the whole 
was from the United Kingdom and the United States, 
and consisted of Welsh coal to the value of 31,500/., and 
Pocahontas coal to the value of 5299/. The first ex- 

rimental cargo of the latter coal was imported from 
>hiladelphia early in 1900, when the price of Welsh coal 
was the highest yet known. Since then it had been 
regularly imported for the United States Navy. Its 
— at that time was 3/, per ton, while Cardiff coal 
etched nearly 4/. 10s. per ton. During 1902 the lowest 
price in Japan for Cardiff coal was 2/. 2s. per ton. At 
the close of the year it rose to 2/. 83. per ton. The 
general price of Pocahontas coal was 2/. 2s., prices in both 
cases being duty paid and fiee on board. 


The Electric Light at Bristol.—The electrical committee 
of the Bristol City Council has made a movement towards 
the free wiring of premises. At its last meeting the com- 
mittee adopted the report of a wiring sub-committee as 
to the terms on which the council should undertake free 
wiring, wiring on hire-purchase terms, and as to the hire 
of motors. The wiring is to be carried out through local 
contractors. In the case of free-wiring, a percentage on 
the cost of the installation will be charged as rental, but 
the amount cannot be fixed until the Local Government 
Board has sanctioned the raising of a necessary loan. In 
the case of hire-purchase, the committee is prepared to 
extend the payments over any period up to five years. 
The consumer will be required to pay 10 per cent. of the 
cost of the work on signing an agreement; and in the 
case of a three years’ term, twelve quarterly payments, 
each equal to 84 per cent. of the cost, with interest quar- 
terly at the rate of 4 per cent. per annum on the principal 
from time to time. 


The Swansea Valley.— An improvement has been 
noticed in the steel trade, two more furnaces being en- 
gaged in smelting than in the preceding week, and ten 
more than the number in activity five weeks since. The 
foundries are showing more activity. There is room for 
improvement in pig iron, stocks remaining somewhat 
heavy. 








PERSONAL.—The Committee of the National Physical 
Laboratory has appointed Mr. W. A. Caspari, B.Sc., 
Ph.D., to the post of Junior Assistant in the Chemical 
Department. 





RIcHARDSONS, WESTGARTH, AND Co., Limrtep.—The 
third annual meeting of Richardsons, Westgarth, and Co., 
Limited, of the Hartlepool Engine Works, was held on 
Monday afternoon at Harrogate ; Sir Christopher Furness, 
M.P., presided. The chairman, in moving the adoption 
of the balance-sheet and report, mentioned that on the 
formation of the amalgamated company, the prospectus 
showed the estimated profits for the ensuing three years 
to be 238,110/., but the actual profits had amounted to 
258,031/., the anticipations formed being more than 
realised, despite severe depression in trade. The policy 
of the management had always been progressive, and 
consequently considerable extensions had nm made in 
several departments during the year, at Hartlepool, 
Middlesbrough, and Sunderland. In connection with 
the last-mentioned works, the substitution of gas engines 
for steam-driven engines had been a great success. A 
progressive policy would be maintained in the future, and 
the necessary capital had been provided, and set apart 
for the purpose. The directors had decided to erect new 
turbine shops, and equip them with the most modern 

lant ; and they had obtained a licence to manufacture 
Parsons’ turbines for electrical purposes. ‘‘It is very 
ood,” he continued, ‘‘to adopt all that is best in the 
mechanical world, but it would be much better if we 
could in our own country invent new and more efficient 
machines. We want to encourage our men to think and 
feel that the success of our undertaking depends as much 
on them as it does on the heads of our various depart- 
ments. It ought to be our ideal to welcome any sug- 
gestion which can be made for the increased prosperity of 
the firm, and to suitably reward any successful effort in 
this direction.” The report and accounts were adopted, 
and a dividend was declared upon the ordinary shares at 
the rate of 6 per cent. per annum. 
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THE NEWCOMEN ENGINE AT THE ASHTON VALE IRON 


(For Description, see Page 611.) 
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INDUSTRIAL NOTES. | 

Tue boiler-makers’ and iron and steel shipbuilders’ | 
monthly journal states that trade is not in a very | 
flourishing condition, and cannot be said to have im- 
proved during the month; on the contrary, it has | 
gone off somewhat. ‘The only gratifying feature is | 
that the Admiralty have placed orders for three war- | 
ships with private builders. It is also expected that 
the Japanese Government will give orders in this | 
country for no less than six first-class battleships and 
cruisers—rather a sanguine suggestion of Japanese | 
financial resources. As regards employment, the re- | 
turns show that the cards granted this month were | 
75, as against 57 last month; members signing the 
book, 1400, as against 1266 last month ; members on | 
home donation, 3707, as against 3324; members 
on sick donation, 1751, as against 1757; and mem- | 
bers on superannuation, 980, as against 930; the 
totals being 7913, as against 7334, showing an 
increase for the month of 535. The expenses for the 
month were 10,466/., as against 10,221/.—an increase | 
of 244/. odd. There was a decrease of thirteen in the | 
membership, in consequence of 293 members having | 
run out of benefit or having died, while 280 new mem.- | 
bers have been admitted. There has been a discussion | 
between the society and the Shipbuilders’ Association 
as regards the interpretation of Clause 6 of the Appren- | 
tice Agreement of 1901. _The society held that at a 
certain yard there were too many apprentices, and 
appealed to the Federated Employers. The em- 
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question the proportion of apprentices did not exceed | 
that set forth in the agreement, and they declined to 
interfere with individual employers. The matter has | 
been left at this point, but the society is not satisfied. 


| The last pages of the report are concerned with debts 
|and certain items named “ miscellaneous.” These | 
'show that the society maintains a fairly strict dis- | 


cipline over its members. The reports are something | 
like the following :—Belfast, No. 2, John Smith, | 
William Jones, and Henry Robinson are requested to 

pay Mrs. Brown the money they owe her for board 

and lodging, and save further trouble. Brother White | 
is requested to reduce his arrears, or he will be run 
out next month ; and soon. Two members are notified 
for expulsion for not paying their debts. 





At the end of 1892 there were in existence 1183 | 
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compared with 1221 unions, with 1,927,952 members, at 
the end of 1901—a decrease in membership of 12,446, 
or 0.6 per cent. Over 69 per cent. of the total member- 
ship is found in the building, mining and quarrying, 
metal, engineering, shipbuilding and textile trades. 
The mining and quarrying members alone contain 
520,000, or 27 per cent. of the total number of trade 
unionists in the United Kingdom. There has been 
very little change in the total membership during the 
past two years, and over the period of ten years the 
total membership has increased by 27 per cent., 
the increase in the 100 principal unions being nearly 
29 per cent., and in the other unions rather more than 
23 per cent. ; 139 unions included women and girls as 
members in 1902, the total number of whom at the end 
of the year was 122,128, as compared with 120,309 in 
146 unions at the end of 1901. 





Some details are given of the workmen’s insurance 
system in Germany in a contribution to the Times 
by the correspondent who is investigating the indus- 
trial situation in that country. General compulsory 
insurance of workmen against sickness dates from 
1883. The insurance is effected through a number of 
different channels, some public, others private. The 
idea is to encourage the internal administration ol 
the business by those who have a common interest 


either of locality, occupation, or class. Consequently 


different branches of industry—mines, manufactures, 
building trades, and hand trades—have their own 


ployers, however, pointed oyt that in the district in | trade unions, with a total membership of 1,915,506, as | series of insurance funds, which may be single or 
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associated in larger or smaller groups ; and there are 
also the old registered societies. All these form 
specialised branches of insurance. Then, to cover the 
remaining industrial population, there are general 


public insurance funds established for the separate | 


localities, grouped in districts ; and if these are inade- 
quate, the local corporation itself becomes the insur- 
ance office. The aggregate number of authorised sick 
insurance funds in the empire is over 23,000, and there 
are between nineand ten million persons insured in them. 
The rate of contributions varies from 2 to 3 per cent. 
of the average earnings of each class of workmen ; but 
in the case of the corporation organisations it is from 

4 to 2 per cent. of the wage customarily paid in that 
locality to the ordinary day labourer. Two-thirds of 
the amount is payable by the person insured and one- 
third by the employer. The benefit is payable for not 
more than thirteen weeks ; it includes medical treat- 
ment, drugs, &c., free, and sick pay beginning from 
the third day of incapacity ; or free treatment in a 
hospital, with half pay for the sick person’s family. 
Mothers are entitled to the same for four weeks after 
confinement. The legal minimum of sick pay is one- 
half the previous earnings. 

The State system of insurance against accident 
belongs to the same period of social legislation as the 
sick insurance. The law passed in 1884, however, was 
extended in 1885, 1886, and 1887, and further amended 
in1900. The burden of proving liability only rests now 
on the injured in cases of intentional injury or for 
amounts exceeding the regular insurance payment. 
There are four classes of occupations :—(1) a haven ; 
(2) agriculture ; (3) building; and (4) marine. These 
are all covered by one general law, but each has its own 
variations; and there are special provisions for (5) 
prisoners and (6) Government officials. 
Includes all workmen and officials with a salary not 
exceeding 150/. a year. Insurance is effected through 
trade associations of employers formed in specified 
districts, larger or smaller. These corporations have 
& legal personality and considerable powers of self- 
government ; every employer affected by the law is a 
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member of the local association embracing his trade. 
Disputes fall within the jurisdiction of local arbitra- 
tion courts, and the whole system is under the super- 
vision of an imperial office, which is composed of per- 
manent and temporary members ; the former, together 
with the president, are appointed for life by the 
Crown on the nomination of the Federal Council; the 
latter number eighteen, of whom six are chosen by 
the Federal Council, six are delegates of roms te 
jand six delegates of workmen. The insurance funds 
| are formed by contributions from the members of the 
|trade associations in proportion to the salaries and 
| wages paid in their business. There is no right to 
| compensation when an accident is intentionally caused 
by the injured person ; and the claim may be wholly 
| or partly refused when the injured a has contri- 
buted to an accident by a criminal act or by inten- 
tional wrong-doing. Otherwise compensation is pay- 
| able as follows :— 





| (a) In case of jr oak pl Free medical treatment, drugs, and 
| any appliances medically required, such as crutches ; (2) an allow- 
ance so long as the injured is unfit to work ; in case of complete 
| incapacity the allowance is 66 2-3 per cent. (that is, two-thirds) of 
| the previous annual earnings, and is called “full allowance” ; in 


| case of partial incapacity it is in proportion to the impairment of | 
| wage-earning capacity sustained, and is called ‘‘ part allowance” ; | ployers. 
(3) when the injured is rendered not only incapable of work, but | 
| totally helpless, the allowance is increased up to the full amount | 
| of the earnings ; (4) if the injured was already at the time of the | 
accident permanently incapable, compensation is confined to | 





Fig. 12. Top or CyLinpEr. 


medical treatment; but if such a person is thereby rendered 
totally helpless, an allowance up to half the “full allowance” is 
payable ; (5) so long as the injured remains out of work in con- 
sequence of the accident, and through no fault, the part allowance 
may be raised to full allowance by the association. Allowances 
begin after the lapse of thirteen weeks from the time of the acci- 
dent. During that period the case comes under the sick insur- 
ance, which consequently deals with all minor injuries ; but from 
the beginning of the fifth week it is provided that the sick pay shall 
be at least 66 2-3 per cent. of the previous earnings, and if the 
sick fund to which the person belongs pays less than this, the em- 
ployer in whose business the accident took place has to make 
good the difference. If the injured belongs to nosick fund, the em- 
ployer has to take its place during the first thirteen weeks, or the 
association to which he belongs may fulfil this duty. 

(b) In case of death the compensation is—(1) burial money of 
not less than 50s., otherwise one-fifteenth of the annual earnings ; 
(2) an allowance to the family, which varies, according to circum- 
stances, from 20 to 60 per cent. of the annual earnings. A widow 
is allowed 20 per cent. till her death or re-marriage, and each 
child 20 per cent. until the age of sixteen ; other dependent rela- 
tives may also get 20 per cent. if in want ; but the total allowances 
are not to exceed 60 per cent. 


As the employers provide one-third of the sick funds, 
they defray 92 per cent. of the accident charges. One 
of the duties of the trade insurance associations is to 
draw up rules for the prevention of accidents in fac- 
tories ; and, in formulating such rules, representatives 
of the workmen have an equal voice with the em- 
The percentage of accidents entailing com- 

nsation has steadily increased since 1886, both abso- 
utely and relatively to the number of persons em- 
ployed ; but by far the greatest part of this increase 
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Seclion of the Fire Engine for 
supplying the City of York with 


(For Description, see opposite Page.) 
Fig.l4 Newcomen Mine Engine, 
From a Drawing dated 12th Fanuary, 1826, 
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Designed by 1. Smeaton, 1784. 
Original Working Drawing, reduced r-gth. 
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occurs in the class of minor injuries involving only tem- 
porary incapacity. Fatal cases have increased since 
1894, and the annual average is higher than it was in 
the earlier years of insurance. On the other hand, 
there has been a marked diminution in the number of 
persons permanently and wholly incapacitated. 

The infirmity law is the latest of the insurance pro- 
visions made for workpeople by the State, and it is 
the most comprehensive. It applies compulsorily to 
all persons over sixteen years of age who work for 
wages or for salaries up to 100/. a year, with the ex- 
ception of those Government and other public officials 
who are otherwise provided for. Persons in receipt 
of more than 100/., but not more than 150/., have the 
right of voluntary insurance. Its object is to secure 
an allowance for infirmity and for old age. The condi- 
tion for the first is incapacity to earn a living lasting 
at least twenty-six weeks, and for the second the 
completion of seventy years, whether accompanied by 
any infirmity or not. 


The only satisfactory indication in connection with 


the industrial situation in Lancashire is a slight im- | 


provement in the cotton trade. The period of actual 
results has hardly been reached, because manufacturers, 
owing to the price of raw cotton being against them, 


seek higher prices than buyers are disposed to give ; | 


but there has been some wavering, and one or two 
mills are now running on full time. India offers too 
low prices, but the Cities is buying more yarn 
than for some weeks. In the iron trade the situation 
is considerably influenced by the downward move in 
pig iron prices, which encourages ‘ bear” operations, 
and business is slow. Lincolnshire makers reduced 


Its Valve. 


OmmMOOm> 


Injection Cistern. Snift. 
| prices at their last meeting to the extent of| there is little newto record. A few orders have been 
| 1s. per ton on foundry qualities. Lancashire makers | booked during the week, principally at lower rates. 
may have to follow suit. Derbyshire brands are | The pig iron situation is capeliel: more hopefully, and 
| still scarce, and have not altered appreciably. | there is even a talk of some furnaces being lighted. 
Forge qualities have been reduced 6d. per ton, both|In the manufactured iron trade there is little that is 
| by the Lancashire and Lincolnshire makers. Mid- new. Plain sheets are in moderate demand, and the 
d oe and Scotch is down 3d. to 6d. per ton for | galvanised iron trade has suffered somewhat in conse- 
eae elivery. Hematite is weak and 3d. down, | quence of the indifferent harvest, and the difficulties 
ut no material change can be reported in regard to) experienced in saving the grain from the floods ; but 
finished iron. The Associated Steel Boiler - Plate | there has been, fortunately, a fair amount of foreign 
Makers have reduced their prices 10s. per ton to) businessin this branch, and quotations are maintained. 
6/. 12s. 6d., delivered in the Manchester district. | Less German competition is being experienced in the 
The other descriptions of finished steel remain un- | district. 
changed in price. A moderate business is being put | 
through in German billets at about 4/. 7s. 6d., de-| Another vote is being taken by the Amalgamated 
livered in the district—5s. or 6s. below local prices. | Society of Engineers to determine whether a subscrip- 
The condition of the engineering trade remains un- | tion should be made to the maintenance fund of the 
satisfactory. | Labour Representation Committee, the former vote 
—— having been too small to justify the council in coming 
At Birmingham the situation is still disappointing, | to a definite decision on the subject. The object is to 
and there is not much prospect of any material change raise a central fund by the’ subscription of 1d. per 
before the end of the year. The consumers are not | member per annum of trade unions affiliated to the 
buying, although travellers report that the iron-| labour organisation. This would mean 380/. from 
/mongers’ stocks are very low. Military-gun makers | the Amalgamated Society of Engineers, but it is pro- 
are short of work, little having been done in sporting | posed by the executive council that this should not be 
| guns and ammunition, while the Government have not | used until the fund reaches 2500/., except for the 
‘yet ordered any number of service rifles. The cut- |General Election. The salary of Labour members of 


Fe } 





|nail industry is suffering from German and Belgian Parliament is evidently to be 200/. per annum, from 
| competition, and most of the light branches continue | the funds, and 25 ~ cent. of the returning officer's 
inactive. Makers of electric and hydraulic machinery net expenses are to be paid in the case of all candidates, 
|--notably lifts —and of gas-stoves are doing a/| whether successful or not, if their selection as candi- 
moderate business. | dates was endorsed by the committee. The Amalga- 
—ae | mated Society of Engineers have five candidates, and 

Throughout Staffordshire business is steady, and | would be able to draw one-fifth of the expenses of all 
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five. Each of the successful nominees would be entitled 
to his 2007. per annum, so that it is thought that the 
expenditure would be well justified on the part of the 
Engineers’ organisation. 

Labour candidates are ‘‘ wooing” the suffrages of 
sixty-five constituencies. Some of them, however, are 
Socialists, and others also stand without reference to 
the Labour Representation Committee. Of the num- 
ber, three are for Manchester constituencies, and a 
fourth for Salford, two for Birmingham and two for 
Leicester, and one each for practically all large indus- 
trial towns, with half-a-dozen for Metropolitan divi- 
sions. Three are announced for Scotch constituencies. 
Of the sixty-five candidates, eight are now members of 
Parliament. In addition there are six candidates 
selected by the Labour Representation Committee, 
in whose case no constituency has yet been chosen. 


There has just been organised at Vienna an Austrian 
Labour Council composed of representatives of work- 
men, employers, sociologists, and delegates of different 
departments of the Government for the purpose of 
investigating the problem of the unemployed. Statistics 
will be collected by the Commission to ascertain the 
extent of idleness. Another item of interest from 
Vienna is the organisation of a general union of workers 
in mines, embracing the six or seven unions which 
formerly existed, and having an aggregate member- 
ship of nearly 6000. Of 3,207,674 children between 
the ages of six and fourteen attending school com- 
pulsorily, 51,781 are employed in manufactures and 
commerce, while 103,010 are engaged in agriculture, 
domestic service, and miscellaneous employment : 
these figures apply to children receiving wages. Of 
the children engaged in work—remunerated and other- 
wise—84,000 are boys and 70,000 girls. 

With a membership of 72,677 in the Amalgamated 
Society of Carpenters and Joiners, there are unem- 
ployed 2273, on sick benefit 1300, and on superannua- 
tion allowance 1340, making a total on the funds of 
the institution of 4913. Ina report of the secretary, 
it is pointed out that every town in South Africa 
is largely overstocked with workers, and that 200 men 
of all trades are arriving by each boat. There are 
disputes pending at East London against a reduction 
of wages. 





The strike of gasworkers in Barcelona continues, 
and the town is without any supply. The Govern- 
ment has stepped in, and as the men left work without 
complying’ with the law which provides that twelve 
days’ notice must be given before the men leave work 
ona strike, “no mercy” is to be shown those now 
out. The streets are being patrolled by the civil 
guard. A werkmen’s society formed by the employés 
of the gas company is to be 
Government, and some strikers have been arrested 
for intimidation. The gas company stored a large 
quantity of gas to prevent complete collapse in the 
lighting of the town, but the strikers are said to have 
let the gas escape. 

Though strikes are numerous enough at present in 
Spain, the miners’ strike at Bilbao is of more than 
usual importance, for there are from 10,000 to 12,000 
men employed in the Bilbao mining basin. There are 


rosecuted by the} Pe 














reasons for thinking that the strike just at this 
moment is a political move, promoted by the Bilbao 
Socialists in anticipation of the elections. This strike 
comes to complicate a situation rendered already 
sufficiently difficult by the riots of last Sunday week. 








THE NEWCOMEN ENGINE.* 
By Henry Davey, Member of Council. 
(Concluded from page 582.) 
APPENDIX IV. 

By H. W. Pearson, Member, of Bristol. 

Havine offered to the Institution in 1901 a description 
of the Ashton Vale Newcomen engine, the council con- 
sidered that this would form an interesting contribution 
to the history of the subject ; and Mr. Davey, having 
offered to compile a general history of the Newcomen 
engine, the writer trusts the following short account of 
some early illustrations of pumping and winding engines, 
which in most cases had come directly under his notice, 
would be of some service to the members and graduates 
of the Institution ; and would, he hoped, be of sufficient 
interest to form a pleasing link between the past and the 
present. 

The existing developments, and the perfection to which 
the steam engine and pump had been brought, would, 
rhaps, make the retrospect a still more interesting and 
instructive comparison in the study of. the history of the 
steam engine and pump, more especially as applied to 
mechanical works. The earlier and more ancient ex- 
amples of steam as a power for working pumps and driv- 
ing machinery were referred to by the writer in a 

mphlet, published in 1896, entitled *‘ The Creation and 
Dovehopasens of the Steam Engine,” which was in the 
Institution library. 





* Paper read before the Institution of Mechanical 
Engineers, October 16, 1903. 
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Newcomen Engine at Ashton Vale Iron Works, Bristol.* 
Figs. 7 to 12, pages 608 and 609. 


The earliest instance of a pumping engine for colliery 
purposes, which had come under the writer’s notice, was 
that of the Newcomen = at the South Libert 
Colliery of the Ashton Vale Iron Company, near Bristol. 
As is well known, Thomas Newcomen, of Devonshire, 
invented, in 1705, the first successful cylinder and piston 
engines, and this example is peoamicy he one of the early 
large engines built by him, possibly about the year 
1746-50. The drawing shows the general arrangement 
of the engine, and has been prepared from a sketch the 
writer had made in September, 1895, when he had occa- 
sion to take some particulars on the spot for illustrating 
this old relic. The drawing, together with three photo- 
graphs, page 609,t will convey to readers the rude 
though successful working structure of Newcomen’s age, 
with its trussed oak beam with circular ends and open- 
topped cylinder. The cylinder was 5 ft. 6 in. in diameter, 
and had clearance enough to allow of working 8-ft. stroke 
if required (the cylinder is 10 ft. long). The piston was 
sce with rope ends and loaded with pig iron to help 
balance the indoor stroke, and was worked with a cover- 
ing of water on the top, sc that if the packing was not 
quite tight, water only passed through and hel to 
maintain the vacuum. e valves titted to the cylinders 
consisted of a circular lift steam-valve for admission of 
steam (marked A in drawing), a slide-valve (B) for ad- 
mitting injection water to condense the steam for form- 
ing the vacuum, and a flap-valve (C) (kept closed by a 
weighted lever) for the escape of the condensed water. 
The Newcomen engine was utterly dependent on manu- 
ally-worked valves, until that eminent youth Humphrey 
Potter devised self-acting catches, whereby the working 
beam was made to supplement the opening and em 3 of 
the valve.§ This led to the paths, I of the plug- 
frame fitted with catches to act on the valve levers—first 

ut on a Newcomen engine by Henry Beighton in 1718.|| 

he engine was at first supplied with steam from a hay- 
stack boiler, but_ was latterly supplied with steam from 
the boilers working the winding engine, which was passed 
through a reducing valve into a receiver down to a pres- 
sure of 24 Ib. to the square inch, at which pressure it 
entered the cylinder. The beam was built of oak timber, 
trussed with rods 24 ft. long and 4 ft. deep, and had 
V-shaped gudgeons of cast iron (bolted to the beam in the 
form of a collar) rocking in cast-iron gudgeon-blocks. Its 
weight with the gudgeons, trusses, &c., was about 5 tons. 
The engine made from ten to eleven motor strokes per 
minute. 

The pumps, which were three in number, were bucket 
lifts, and 9? in. in diameter, and were worked from the 

* Compiled by the writer from particulars taken by 
him from the engine itself at the South Liberty Colliery 
in 1895, at which date the engine was in regular work. 
It has since been dismantled, There is at South Ken- 
sington a photograph of this engine, taken many years 
ago, when it was in a more perfect condition than it was 
in 1895. ‘ 

+ Mr. W. G. Norris writes that he has little doubt that 
the castings for this engine were made at Coalbrookdale, 
about the year 1760, or perhaps a few years earlier; no 
castings so large could have been obtained much earlier 
than this date. : 4 

+ Mr. W. G. Norris writes, in reference to these illustra- 
tions, that there must have been renovation in the early 
years of the last century, as the ae adjusting screws at 
the end cannot have been of the same date as the 
cylinder. ; - 

§ This story is quite discredited.—H. D. 

|| See Imperial Cyclopedia of Machinery, by W. John- 





son, 1856. 
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BASSET ATMOSPHERIC ENGINE AT DENBY COLLIERY, NEAR DERBY. 





end of the beam by chains secured to the beam and | 
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engines of the Newcomen type which were worked in the 


passing over the wooden arcs at ends of beam (as shown | neighbourhood of Stourbridge. These sketches* are from 
on the drawing) and thence down to the rods of pumps, | g collection of Mr. Collis, of Stourbridge, and are from | 
which were of wood bolted together, with side straps. | the pen of the engineman who drove them, named William 
The pumps were in three lifts, and delivered one into the | Patrick, whose father and grandfather had worked these 
other from the bottom of the shaft, which was 750 ft. deep. | engines before him. 

There was a jack-pump attached to the engine, which| A Scribble of the Old Buffery Pumping Engine” 
lifted water into a cistern at the level of the beam floor, | (Fig. 21) illustrates the Newcomen type of atmo- 
to supply the injection water to the cylinder. It may, spheric engines, and shows the old haystack boiler with 
perhaps, be interesting to describe its mode of action. its steam connections controlled by the tappet worked 
vacuum was formed on the under side of the piston by | from the rubbing of the plug-rods from the beam con- 





the admission of steam, which was then condensed by the | trolling the admission of steam. The engine, as shown, 
admission of the injection water, and the top of cylinder | has a Watt condenser. There are also shown the jack- 
being open to the atmosphere, the atmospheric pressure 
exerted itself on top of piston, causing it to descend with | after it has done its work in the cylinder in forming the 
an energy due to the perfection of the vacuum formed, | vacuum to give the indoor stroke. The outdoor stroke 
and so producing the indoor stroke which lifted the pump | was made by the weights of the rods, as in most other 
rods at the other end of the beam, thereby actuating the | instances of this class of engine. The oak trussed and 
buckets of pumps and lifting the water from the bottom | tied beams, with quadrant ends and chain connections to 


pump and hot-well tank dealing with the injection water | p 


of the shaft. The outdoor, or descending stroke, of the | 
pumps was made chiefly by the weights of the rods, &c., 
and thus the double stroke was completed. | 
No indicator diagrams had ever been taken from the | 
cylinder until the writer took some in 1895, for which | 
purpose the cylinder had to be drilled and indicator con- | 
nections and gear fitted. The valve diagram, Fig. 9, 
page 608, represents the indicator card showing the amount 
of vacuum to be between 9 Ib. and 10 lb This diagram, 
at a speed of 10 strokes per minute, gives about 52 horse- | 
power. The old man, seen in Fig. 10, page 609, near the | 
nop away worked the engine up to the time of its | 


eing dismounted in 1900, and had driven it since he was | type of gud 


pump and piston-rods, are similar to those previously 
described in connection with the engines of the Newcomen 
period, 
Atmospheric Winding Engine, near Stourbridge. 
Fig. 22, page 614. 

The other illustration is of a very curious old atmo- 
spheric winding engine of the same type as the one just | 
described, with the exception that the quadrant ends are 
dispensed with ; the couplings to the piston-rod and con- 
necting-rod forming the attachment to the flywheel and 
crank-shaft are formed by a gudgeon or pin working in a 
n block attached to the end of the wooden 





a boy ; his father and grandfather had worked the engine | beams, which are doubtless in two lengths, with a space 


before him. 1 } 
cost of the engine, neither was the writer able to gather 
any information as to who made the castings or erected the 


engine. He had examined for a date on the cylinder and 


other parts of the engine, but could find no evidence of it. | engine worked by him when he was ten years old, in the 
The gear for actuation of the steam valves and injection | 


valves was almost identical w'th that of the illustrations 


of the earliest engines, in confirmation of which the writer | 


had consulted a very old publication, called ** The Prin- 
ciples of Mechanics and the General Laws of Motion,” | 
by Emerson, published in 1758, kindly lent to him by | 
Mr. T. Bush, of Bath, formerly of the firm of Messrs. | 


Bush and De Soyre, of Bristol, and which he had shown | 


to Mr. Davey. Mr. Norris believes that a second edition | Company, in a visit to their works, I came across a very 


of this book was published some years later. 
Engine at Old Buffery Colliery, near Stourbridge. 
Fig. 21, page 614. 
Mr. E. B. Marten, of oemeys had lent the writer 
some sketches of early examples of open-topped cylinder 


There were no records obtainable of the | between to allow of the oscillation of the 





connecting-rod | 
and piston-rod at the beam ends. An interesting note | 
has been made by the draughtsman, Mr. Patrick, stating 
that this is a representation of the atmospheric winding 


year 1814. The representations, it should be mentioned, 
were drawn by him in 1876 from memory. Several engines 
of somewhat similar description were to be seen working 
in Shropshire and South Staffordshire up to 1850. 
York Water Company's Pumping Engine. 
Fig. 13, page 610. 

Having had occasion to be consulted by the York Water 
st illustration of the ‘‘ Fire Engine,” which I here re- 
produce by the kindness of Sir Joseph Sykes Rymer, the 
chairman, and Mr. Humphries, the engineer ; it is a copy 
of the original working drawing. 


* See also Appendix VIII, 














The action of this engine, it will be seen, is almost 
identical with that of the Ashton Vale Newcomen engine 
previously described, and was designed by Smeaton and 
erected in 1784. It was 18 horse-power, and raised 
16 gallons of water per stroke, and could work up to 
18 strokes per minute, and appeared to be used for from 7 to 
8 hours each day. The cylinder was placed immediately 
over the centre of the boiler, and the steam admitted at 
the bottom of the cylinder, the admission being regulated 
by the cataract. The diameter of the cylinder was 27 in., 
and its total length was 8 ft.3 in. The length of the 
stroke was 6 ft.; diameter of the steam-supply pipe, 
5 in. ; length of beam, 23} ft., with quadrant ends; two 
umps, one of 9 in. and the other of 74 in. The rising 
main from the large pump was of flanged iron, and the 
one from the smaller pump delivered into the reservoir 
through wooden pipes. The lift was about 70 ft. The 
supply pipe delivering water from the reservoir on the 
top of the tower was7 in. A wooden overflow pipe was 
fixed for returning the water into the well below, in which 
the pumps were situated. A tell-tale was fixed in the 
engine-room for showing the depth of water in the reser- 
voir, this being worked by a float. The boiler was ver- 
tical, the body being made of copper, 9 ft. 3 in. wide at 
its broadest part, and 7 ft. at the , the crown being of 
iron plate ; total depth, 8 ft. 6 in. For the most part 
the cataract appeared to have been adjusted to 11 strokes 
per minute. 

A very interesting trial of the engine was made by 
Smeaton in August, 1785, and is recorded in Table I. 
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* Same as slack. 

+ Mett, or measure, is believed by Mr. Humphries, the 
engineer of the York Water Works Company, to mean & 
one bushel of coals weighing 80 Ib. 
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APPENDIX V. 
By Joun H. CRraBtree. 
Newcomen Pumping Engine at Bardsley, near 
Ashton-under-Lyne. 
Figs. 15 to 17, page 611. 
, This engine, in a ruined condition, is to be seen at 
Bardsley, near Ashton-under-Lyne, and was used for 
A water out of the coal-mines there. -It had a 
wooden m with metal bracings, and is said to be of | 
very early date. It had a cylinder, open at the top, | 





' about 28 in. in diameter, with a stroke of about 6 ft. 














20. 


The 
steam entered the cylinder at the bottom, and the con- 
densation was effected by the injection of cold water into 
the cylinder. There was no separate condenser. The 
engine passed out of use about 1830. It pumped water 
from the ‘‘Camel” mine, which was 70 a The 
boiler was of the “haystack” pattern, and is placed in 
front of the beam-bed of the engine.* 





* A photograph of this engine is in South Kensington 
Museum. See ENGINEERING, vol. lviii., page 448. 


APPENDIX VI. 
By W. E. Hiextiys, Member, of Birmingham. 


The drawing, Fig. 14, page 610, represents a mine- 
engine, but the writer has no knowledge at what mine it 
worked. James Watt visited the various mines for the 
pee of making hand sketches, ané taking particulars 
of the engines and coal consumption, to enable him to 
send in a report pointing out the savings to be effected 
by Seige | his own type of engine in lieu of the atmo- 
spheric. hen the law cases with Hornblower, Bull, and 
other later infringers of Watt’s patents were p ing, 
most of the sketches were properly drawn out with a 
view to their production in evidence, and the draw- 
ing, Fig. 14, dated 1826, was taken from a portfolio 
containing all these drawings in question, and is doubt- 
less made from one of James Watt’s sketches of a much 
earlier date, probably about 1796. This drawing repre- 
sents a modern Newcomen engine (as the external cylinder 
is discarded), and is —— to work on the injection 
principle. The engine is shown on the drawing at rest, 
the weight of pump-rods having drawn the working beam 
R down, thereby bringing the piston to the top of the cy- 
linder.. The manipulation necessary in working this 
engine was, the alternate opening and closing of two 
valves—the regulating and anyones, valves M and H. 
When the piston reached the top of the cylinder, the 
former had to be closed and the latter opened; and on 
Pep ap the bottom the former had to be opened and the 
latter closed 3 

In starting the engine the regulating valve M was 
opened and the steam admitted ; the steam was then con- 
densed by contact with the cold cylinder. After a short 
time, however, the cylinder acquired the temperature of 
the steam, which then ceased to be condensed, and mixed 
with the air which previously filled the cylinder. The 
steam and heated air having a greater force than the 
atmospheric pressure, would —_ the valve V, placed at 
the end of a small pipe at the bottom of the cylinder, and 
which opened outwards. From this (which is called the 
snift) the steam and air rushed out in a constant stream 
until all the air had been expelled, and the cylinder was 
filled with pure steam. This process was called ‘‘ blowing 
the engine,” preparatory to starting it. When it was 
about to be started, the engineman closed the regulator 
M, and thereby suspended the supply of steam from the 
boiler. At the same time he opened the injection valve 
H, and thereby threw up a jet of cold water into the 
cylinder. This immediately condensed the steam con- 
tained in the cylinder, pene f roduced a vacuum. (The 
atmosphere could not enter the snift-valve V, because it 
opened outwards, so that no air.could enter to destroy 
the vacuum.) The atmospheric pressure above the piston 
now took effect, and. forced it down the cylinder. The 
descent being completed, the engineman closed the con- 
densing valve H, and opened the regulator M. By this 
means he stopped the play of the jet within the cylinder, 
and admitted fresh steam from the boiler. The first 
effect of the steam was to expel the condensing water and 
condensed steam, which was collected in the bottom 
of the cylinder through the tube N containing a 
valve which opened outwards (called the eduction 
valve), which leads to the hot cistern, into which 
this water was therefore discharged. When _ the 
steam admitted through M ceased to be condensed, it 
balanced the atmospheric pressure above the piston, and 
thus permitted it to be drawn to the top of the cylinder 
by the weight of the rod U. This ascent of the piston 
was also assisted by the circumstance of the steam being 
somewhat stronger than the atmosphere. 


APPENDIX VII. 


By Messrs. THORNEWILL AND WARHAM, of Burton-on- 
Trent. 


Basset Atmospheric Engine, Denby Colliery, near Derby. 


The atmospheric engine shown in Fig. 18, page 612, 
was erected in the position shown in 1817, but had been 
working previously at another pit. It ran until Feb- 
ruary 25, 1886, working 24 hours a day in winter and 
9 or 10 hours a day in summer; and in the opinion of the 
present colliery manager at Denby it was at that time 
working remarkably well and economically. 

The stroke of the piston was 3 ft. 3 in., diameter of the 
cylinder 2 ft. 2in., and the stroke of the pump 8 ft. 
There were two lifts of buckets, each 7 in. in diameter, 
with a lift of 42 yards, the total depth of the pit bein 
84 yards, ‘The engine worked at 22 strokes a minute, an 
the safety valve was loaded to a pressure of 2lb. per 
square inch. 

Figs. 19 and 20 show a drawing and photograph of 
an atmospheric pumping engine made at the ‘‘ Moira 
Furnaces,” in the year 1821. 


APPENDIX VIII. 
By W. B. Cot.is, of Stourbridge. 
Communicated through Mr. E. B. Marten. 


The writer sent to the Institution a number of 
sketches of old engines, made from memory by Mr. 
William Patrick. From these the following have been 
selected for illustration on account of their being his per- 
sonal recollections of definite engines of the atmospheric 
type, Figs. 21 to 24, page 614. : ; 

Mr. Patrick was foreman over the colliery engine-men 
(some twelve in number) at Messrs. Cochrane and Co.’s 
Woodside collieries between the years 1854-60, and came 
at that time under the writer’s direction. When he left 
Woodside he went to Middlesbrough, and reageat mye 
returned to Dudley. The writer believes the whole of 





his sketches are from memory. None of them relate to 
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NEWCOMEN 


Figts. Newcomen Engine at Caprington Colliery. 
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the Buffery pumping engine or the — winding 
engine, now being worked by the Mines Drainage Com- 
missioners in the Old Hill district. The writer was in- 
formed that the former of these was erected in 1801, and 
the latter some thirty years later. He restarted them 
both, and put them to work about 1874. The pumping- 
engine works with about 12 lb. steam pressure, and has an 
air-pump and condenser. The air-pump is on the outer 
end of the beam. The engine has no valve between the 
boilers and steam cylinder. The steam pressure on the 
top of the piston and the vacuum on the under side is 
sufficient to raise the pump-rods and water. When the 
vacuum is destroyed by the admission of a small whiff of 
steam, the weight of the rods overpowers the steam and 
drives it back into the boilers. The ataloepheric (open- 
topped) engine receives the injection (condensing) water 
in the bottom of the cylinder, whence it escapes through 
a ‘‘ pickle-pot ” vessel beneath, provided with a ‘“‘sinker,” 
or self-acting flap-valve. The writer has had to alter both 
engines by introducing equilibrium valves in place of the 
original mushroom valves, which made the handling of 
them very heavy, on account of the use of a higher steam 
pressure than that for which they were designed, but the 
principles of the engines remain the same, 


APPENDIX IX. 


By Hueu 8S. Dunn, of the Caprington Colliery, 
two miles from Kilmarnock. 


The writer draws attention to the description and 
illustration* of a pumping-engine set up at Caprington in 
1806 (Fig. 25), which, apariian to the late Mr. Bryan 
Donkin, was a Newcomen engine.t A short descrip- 
tion of this engine has also been published in a recent 
number of the Proceedings of the Institution of Mining 
Engineers, 





Notes on a Newcomen Engine at Caprington 
Colliery, Ayrshire. 
Fig. 25, above. 

This engine, erected at Caprington Colliery in the year 
1806, isunderstood to have been built at Carron Iron Works, 
in Stirlingshire, sometime between 1770 and 1780, and con- 
tinued at work until July, 1901, pumping from a pit, the 
exact distance from the surface of the water in the sump 
to the lip of the discharge being 165 ft. 8in. As origin- 
ally erected at Caprington Colliery, the engine had the 
usual wooden beam with cast-iron gudgeons, and a rocker 
or cradle on each end. The pumps were worked at one 
end by a chain fastened to the upper end of the cradle or 
rocker, and the ata of the engine connected to the 
other end of the beam inthe same manner. These cradles 
served the i of a parallel motion. About the year 
1837, this beam, having shown signs of distress, was re- 
moved, and a cast-iron beam with cast-iron gudgeons was 
substituted, and fitted with a Watt parallel motion at 
each end. At the same time the original boiler, which 
was spherical, was removed, and an egg-ended boiler was 
substituted. These were the only aierations made on 
the engine during the 95 years it worked at Caprington 
ee: The engine is of the usual type, made on the 
. ewcomen principle. The cylinder is 304 in. in internal 
ciameter, and is about 8 ft. long. The working stroke 
of the engine, however, is only 4 ft. 6 in. to B tt. The 
excess length of cylinder is necessary owing to the lower 

* See also South Kensington Museum. 
me The Engineer, July 15, 1898, page 65; illustrated, 

fe 


of either steam or atmo- 





NL tndicator Diagram > spheric pressure, or with 


the condition of the age 4 
10 bucket. The steam is ad- 

mitted to the cylinder at 
just over atmospheric pressure by a plain plate-and- 
pin valve, worked by a rod _ passing through an 
ordinary stuffing-box. This rod is actuated by the 
tappet gear through a series of rods and levers, worked 
direct from the beam. ‘The water for condensation 
is admitted at the bottom of the cylinder, also by a 
plate-and-pin valve similarly worked, but the valve-rod 
in this case passes through the side of the water valve-chest, 
and is kept tight by a cramp arrangement pressing a collar 
on the valve-rod, against a small brass collar screwed into 
the side of the water valve-chest. The condensed steam 
and the condensing water are discharged through a port 
in the bottom of the cylinder, which is practically the 
sole-plate of the engine, by a hinged non-return valve. 
The discharge or eduction pipe, with valve attached, 
is immersed in a cast-iron tank filled with water, which 
effectually secures the engine against taking in air at 
|the discharge valve. From this tank or hot-well the 
| feed-water for the boiler is taken, which goes into the 
boiler by gravity, the feed being regulated by a float 
which opens the féed-valve as water is required in the 
boiler. The cycle of the engine is as follows :—The pump- 
rods being heavier than the piston and other attachments 
at the cylinder end of the beam, the piston is always kept 
at the top end of the cylinder when the engine is stopped. 
To start the engine the steam-valve is opened and the 
steam allowed to blow through for a few seconds; it is 
then closed, and the injection-valve opened ; this pro- 
duces a partial vacuum, and the piston will then, perhaps, 
move down a few inches, when the water is at once shut 
off, and the same process is repeated until the air is en- 
tirely expelled from the cylinder, and the engine continues 
to work full stroke. Every time thesteam-valve is opened 
the water which was admitted during the previous stroke 
is = by the steam, and as soon as the cold water 
is admitted the vacuum is formed, and the eduction- 
valve closes. The piston of this engine is well worth 
study as showing how the difficulties of construction 
were got over in these early engineering times. The 
body is of cast iron, and is fastened to the piston-rod 
by an old form of splice-joint secured by a collar-ring 
and cottar-pin (Fig. 26, above). To prevent the escape 
of air into the cylinder, it was packed round the flange 
with old rope or junk; over this were placed quadrant- 
shaped weights to hold the junk down. A jet of water 
was always kept running on to the piston to keep it from 
passing air. At the end of the beam over the pit, the 
pump-rods were fastened as before mentioned. These 
were made of red pine, 4 in. square, jointed with malle- 
able iron plates, 7 ft. long by 3 in. by % in., and were 
carried down the pump-pipes to the working barrel, 
which was 9in. in diameter. The stroke of the pump 
was equal to the stroke of the piston. The piston usually 
made from 11 to 13 strokes per minute. The water for 
condensation, and to keep the piston from passing air, 
was supplied from the jack-head tank, which was about 
| 5 ft. by 3 ft. by 3 ft., and was kept full of water by the 
|'jack-head pump. This pump was an ordinary bucket- 
| pump, 4 in. in diameter, and making half the stroke of 
| the piston of the engine ; the boiler, as already stated, 
| was spherical, 8 ft. 4 in. in diameter. The under portion 
| was made of malleable iron plates, 3 in. thick; the top 
| portion was cast iron. Each half had a songe about 
4 in. broad, by which to fasten them together, this being 








| done by j-in. bolts spaced about 9 in. apart. The joint 
| was made with gasket and white lead, and the outside 
| stemmed with cast-iron turnings and salammoniac. The 
| whole of the castings of this engine are cold-blast iron, 


| each casting has a number, and its weight cut on it with 





Fia. 26, 


a diamond-pointed chisel. The cylinder has cut on it 
No. 31,935 
1—6—3—0 
CARRON 


The engine is to be erected by the Corporation of 
Kilmarnock in the Dick Museum. 


APPENDIX X. 
Additional Notes by the Secretary. 

In connection with a paper read before the Institution 
in November, 1883, by Mr. E. A. Cones on ‘ Inven- 
tions of James Watt,” an illustration (Plate 87, described 
on page 623), shows ‘The Steam-Engine near Dudley 








-  Fig.27 
































Fig. 28. 
RELATIVE COAL CONSUMPTION 
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Castle, invented by Capt. Savery and Mr. Newcomen. 
Erected by ye latter, 1712.” : : : 

A reproduction of the original engraving of this engine 
may also be seen in The Engineer, November 28, 1879. 

A short paper on ‘‘ Thos. Newcomen’s Steam-Engine,” 
by Thomas Lidstone, was read at the British Association 
in 1877. 

In a series of articles published in The Engineer during 
1880, on “‘ Pumping Engines at Staveley, Old and New,” 
will be found, on page 84, a full-page drawing of an atmo- 
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spheric engine with separate condenser built at Coal- 
brookdale in 1776. 

An interesting model of the Newcomen engine, as 
known in 1720, may be seen at work in the South Ken- 
sington Museum. 


Since the paper was printed the author has added the 
following :— f 

In Fig. 27 will be found a sketch of the “ pickle-pot ” 
condenser. Such condensers are indicated in both en- 
gines, Figs. 23 and 24, and were operated without air- 
pumps, as already described. It is more than probable 
that such condensers were not known till after Watt’s 
invention of the separate condenser, and that they were 
applied to ng ott: the economy of the Newcomen engine 
and to evade Watt’s patent. ; 

In Fig. 28 will also be found a diagram constructed 
by the author to indicate the economy of fuel resulting 
from various improvements commencing with the earliest 
engines of Newcomen. A diagram below also indicates 
the rise in steam pressure corresponding to the increased 
economy. ; : 

The steam-engine has held its own as a prime mover 
for two centuries. The gas-engine has now become a 
more efficient heat engine, and a powerful competitor, and 
electricity has beconie an economical transmitter of 
rower. 

; Heat, electricity, and mechanical work are mutually 
convertible. The time may come when heat may 
converted into electric current with as little loss as that 
involved in the conversion of electric current into mecha- 
nical work ; when that time comes, the heat efficiency of 
the prime mover will exceed that of the gas-engine in a 
greater degree than the gas-engine has exceeded that of 
the steam-engine. 








THE NEWCOMEN ENGINE. 

To THE EpiTor OF ENGINEERING. ‘ 
Sir,—I hasten to correct one or two inaccuracies in my 
paper. Savery was born at Thilston, near Modbury, not 
‘«Thilstone, near Woodbury,” as printed. The date of 
publication of “‘The Miners’ Friend” I give in one place 
as 1696, and in another as 1702. The latter was a re- 
publication. In Appendix VIII., in the description of 
the engine, it should read: The engine has no valve 

between the boiler and the top of the steam cylinder. 

Yours truly, 
Henry Davey. 
3, Prince’s-street, Westminster, October 24, 1903. 








<XPERIMENTS IN GAS EXPLOSION.* 


By L. Bairstow, A.R.C.Se., Wh.Se., and A. D. ALEx- 
ANDER, A.R.C.Sc., Students under Professor Perry, 
F.R.S. 

THE experiments were made on mixtures of London coal- 
gas and air, in a cylinder 18 in. long and 10 in. in dia- 
meter. in an attempt to find the cooling action of the 
cylinder walls on xd maximum pressure reached by an 
explosion. Diagrams are drawn on a uniformly rotating 
drum by an ordinary indicator. 

Considerable differences in the values of the maximum 
pressure, obtained from explosions of the same mixture 
under apparently similar conditions, having been noticed 
and attributed to imperfect mixing, a series of experi- 
ments was carried out to determine the possible magnitude 
of the differences, and the precautions necessary to pre- 
vent their occurrence. 

The mixtures were prepared by pumping a partial 
vacuum in the cylinder, admitting a measured volume of 
gas, and finally letting in air to bring the contents of the 
cylinder to atmospheric pressure. The ratio of the 
volumes of gas and air in all these mixtures was .225. 
Gas and air were admitted at the same opening in the 
centre of the upper cylinder cover. j 

Maximum pressures were obtained varying from 59 Ib. 
er square inch up to 92 lb. per square inch, this last 
highest pressure being reached with a mixture that had 
been left in the cylinder for 17 hours. On one occasion, 
when the gas was admitted very gently into the cylinder, 
the mixture would not explode even after 20 hours. More 
air was pumped in very rapidly at the end of that time, 
after which the explosion reached a high pressure. Another 
mixture, allowed to diffuse for 47 hours, gave an imme- 
diate explosion with a maximum pressure of 39 Ib, per 
square inch. ; 

By pumping a considerable vacuum, and after the ad- 
mission of the gas, allowing the air necessary to restore 
atmospheric pressure to enter very rapidly, a fairly effec- 
tive mixing was obtained, and pressures very near the 
maximum were invariably obtained. : 

Mechanical stirring was now tried, and a pressure of 
93 1b. per square inch resulted. Two experiments on 
mixtures in which the ratio of the volume of gas to that 
of air was .215 gave pressures of 90 1b. and 88 lb. per 
square inch after stirring, whilst refusing to explode 
before that operation. 

In the case of mixtures having about 1 volume of gas to 
5 volumes of air, small variations in the proportion have 
very little effect on the maximum pressure. A 

All later experiments have been confined to mixtures at 
an initial gauge pressure of 19.6lb. per square inch, the 
mixture being now made by pumping a partial vacuum 
(measured on a mercury gauge), admitting gas to brin 
the contents of the cylinder to atmospheric pressure, an 
finally pumping in air rapidly until the pressure reaches 
20.7 Ib. per squareinch. The mixture being then allowed 

* Paper read before the British Association, Section G, 
at Southport. 


to escape through the firing-tube until the pressure fell 

to 19.6 lb. persquare inch. Any errors due to incomplete 

mixing were now so small that they have not yet been 
ised. 

Having practically eliminated this source of error, it 
became possible to make more direct experiments on 
| the cooling effects of the cylinder. In order to vary the 
| duration of the explosion, and therefore the amount of 
cooling before the maximum pressure was reached, an 
alteration was made in the method of firing. This altera- 
tion consisted of placing a telescopic tube over the spark 
(the latter being always at the top of the er so that 
the flame travelled down the whole length before com- 
municating with the cylinder. 

The time of explosion for the richest mixture (.171 of 

as to 1 of air) was increased from .035 second with a 
se tube 8 in. long, to .1 second when the tube was 2 in. 
or 16 in. long, and no loss of pressure was noticed as a 
co! uence. 

With a weaker mixture (.097 of gas to 1 of air), the 
duration of explosion varied from .24 second to 1.8 second, 
with resulting pressures of 185 lb. per square inch for the 
quick explosion, and 118 Ib. per square inch for the slow 
one, Intermediate experiments gave results in which the 
higher pressures corresponded with the quicker explo- 
sions. 

This type of result occurs in all mixtures, but the mag- 
nitude of the pressure difference diminishes rapidly as the 
mixture gets richer, becoming very small when the ratio 
of the volumes of gas and air reaches 1 : 8. 

This lowering of pressure is the difference between the 
loss due to cooling and the gain due to less dissociation 
of the carbon dioxide. Trial showed that for a first 
approximation the indicated difference of pressure was 
proportional to the difference in the areas of the diagrams 
up to the maximum pressure, and this relation was u 
to give the correction for cooling. In no case did this 
correction exceed 10 per cent. of the whole pressure. A 
new value of the maximum pressure for each mixture 
was thus obtained, in which the cooling of the vessel was 
allowed for. 

The difference between these corrected results and those 
derived from calculation, gets less as the proportion of 
gas in the mixture decreases, ultimately vanishing when 
the proportion is about 1 of gas to 16 of air. 

The conclusions arrived at therefore are that at the 
higher pressure reached by the best explosive mixture 
the loss due to cooling is less than the errors of observa- 
tion, the calculated and actual values differing only on 
account of dissociation. At the lower pressures given 
by the weaker mixtures the whole of the loss of pres- 
sure is due to cooling. This shows a temperature of 
about 1200 deg. Cent. before carbon dioxide begins to 
dissociate. 

The altered method of firing drew attention to a 
hitherto unnoticed feature of the diagrams. During 
some part «! the explosion curve the steady rising line 
is distur ietimes slightly and in regular ripples, at 
other ti y violently. This disturbance lasts for a 
small fr: of a second, and then disappears, the 
jremainder oi the explosion curve being quite smooth. 
| The disturbance is greatest with the richest mixture and 
a firing tube reaching to the middle of the cylinder. In 
this, and mixtures near to it, the indicator pencil was 
shot up to a height corresponding to 250 1b. per square 
inch, in a time too short to be accurately estimated, but 
which is of the order of a ten-thousandth of a second ; 
after this, only indicator oscillations remained. This indi- 
cated rise, which often registered a pressure of 150 Ib. 
per square inch above the steady final pressure, was 
not entirely due to inertia in the indicator, for when 
that instrument was arranged to commence its movement 
at 260 lb. per square inch (this being 45 1b. per square 
inch above the steady final pressure given by the mix- 
ture), the pencil indicated 310 lb. per square inch for the 
| highest point of the diagram. These very big disturb- 
| ances are associated with unusually quick explosions, and 
jindicate the existence of considerable motion in the 
| cylinder during the explosion. 
| As the mixtures depart from the most explosive one, 
|the disturbances die down and become small regular 
ripples. It now became evident that the interval of time 
| between the beginning of the explosion and the disturb- 
ance increases as the length of firing-tube increases. 
| With a short tube the ripples occur early in the explo- 
| Sion curve, gradually rising and reaching the top as the 
tube is lengthened to the middle of the cylinder, after 





| which they occur on the top of the diagram. 
| In weaker mixtures the ripples are still present, but 
never reach the top of the diagram, however long the 
| firing-tube may be. At the same time the quickest ex- 
} — occur with the longest tube (14 in.), and not, as 
| before, with a tube half the length of the cylinder. 
| In any mixture, whether rich or poor, the time which 
| elapses between the beginning of the explosion and the 
occurrence of the ripples, is in general found to be pro- 
| portional to the length of firing-tube. From this it seems 
probable that these disturbances occur when the explo- 
sive flame reaches the top of the cylinder, which is also 
the bottom of the pipe leading to the indicator. If this 
| be so, the above relation between the lapse of time to the 
| ripples and the length of firing-tube (which latter is pro- 
portional to the amount of gas between the place of 
firing and the top of the cylinder) indicates that the 
flame travels through this portion so as to give a constant 
rate of burning of unit mass throughout the explosion. 
It would also appear that where the ripples do not 
| reach the top of the diagram with a fielngttalee more than 
half the length of the cylinder, combustion is not com- 
pleted by the first passage of the flame. With the still 
slower explosidns, the fact that no ripples occur leads to 
the conclusion that very little motion existed in the 
cylinder during combustion. 








LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 20th inst., the steel screw steamer 
Kildare, built by Messrs. Craig, Taylor, and Co., Stock. 
ton-on-Tees, was taken for her tnal trip. The vessel 
measures 316 ft. by 44 ft. by 22 ft. 6 in- moulded. The 
machinery has been constructed by the North-Eastern 
Marine Engineering Company, Limited, Wallsend-on- 
Tyne, the cylinders being 22 in., 36 in., and 58 in. in 
diameter by 39 in. stroke, with two large steel boilers 
designed for 160 lb. pressure. During the whole of the 
run from the Tees to the Tyne everything worked with 
the greatest smoothness, and a — of 12 knots was 
or 4 maintained. The vessel has been built to the order 
of the Kilsyth Shipping Company, Limited, Newcastle. 


On Tuesday, the 20th inst., the new steel screw steamer 
Wilster, recently launched by Irvine’s Shipbuilding and 
Dry Docks Company, Limited, and built to the order 
of the Trechmann Steamship Company, Limited, West 
Hartlepool, was taken to sea for her trial trip. - She 
measures 320 ft. by 46 ft. by 23 ft. 7in. Engines of the 
triple-expansion type have been supplied by Messrs, 
Blair and Co., Limited, Stockton, having cylinders 23 in., 
38 in., and 624 in. in diameter by 42 in. stroke, with two 
large single-ended boilers, designed for a working pressure 
of 160 lb. per square inch. After adjusting the compasses, 
the vessel ran a series of trials, and a mean speed of 
11 knots was obtained. 


On Wednesday, the 21st inst., Messrs. Craig, Taylor, 
and Oo. launched from their Thornaby Shipbuilding 
Yard, Thornaby-on-Tees, a steel screw steamer, mea- 
suring 240 ft. by 32 ft. 6in. by 16 ft. moulded depth. 
The propelling machinery has been constructed by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, the cylinders being 17 in., 283 in., and 46 in. 
in diameter by 33 in. stroke, with two boilers working at 
180 lb. pressure. The vessel has been built for French 
owners, and as she left the ways she was christened the 
Saint André. 


On Wednesday, the 21st inst., Messrs. Ropner and 
Son, Stockton-on-Tees, launched from their yard a steel 
screw steamer, named the Troutpool, and of the follow- 
ing dimensions: Length, 336 ft. 3in.; breadth, 48 ft.; 
depth, 24 ft. 3in. The steamer has been built to the 
order of the Pool Shipping Company, Limited, West 
Hartlepool. The engines will be of the triple-expansion 
type, built by Messrs. Blair and Co., Limited, and of 
about 1200 indicated horse-power, steam being supplied 
by two steel boilers, measuring 15 ft. 6 in. by 10 ft. 6 in., 
saat designed for a working pressure of 180 lb. per square 
inch. 


On Wednesday, the 21st inst., Messrs. Furness, Withy, 
and Co., Limited, Hartlepool, launched the large steel 
screw steamer Manchester Port, which they have built 
to the order of the Manchester Liners, Limited, Man- 
chester. The vessel is 372 ft. in length, and has a total 
capacity of 376,000 cubic feet. _Triple-expansion engines 
will be supplied and fitted by Messrs. Richardsons, West- 
garth, and Co., Limited, Sunderland, with cylinders 
26 in., 42in., and 72in. in diameter by 48 in. stroke, 
steam ray J supplied by three boilers, measuring 
14 ft. 44 in. by 11 ft., and designed for 160 lb. pressure. 
ae 


On Wednesday, the 21st inst., there was launched 
from the yard of the Tyne Iron Shipbuilding Company, 
Willington Quay-on-Tyne, a steel screw steamer, named 
the Tordenskjold, and built to the order of Wilh. Wil- 
helmsen, of Tonsberg, Norway. She is of the follow- 
ing dimensions :—Length, 335 ft.; breadth, 48 ft.; depth, 
moulded, 28 ft. The engines, which are to be supplied 
by the North-Eastern Marine Engineering Company, 
Limited, of Wallsend-on-Tyne, will be of the triple-expan- 
sion type, having cylinders 24 in., 39 in., and 66 in. in 
diameter with a stroke of 45 in., and designed for a 
working pressure of 180 lb. per square inch. 








CuILiAN Raitways.—Plans, estimates, and specifications 
for a railway from Melipilla to Puangue have been ap- 
oa by the Chilian Department of Public Works. 

—— have also been invited for the construction of 
the line. 


** Kaiser WILHELM IT,”—In view of the great interest 
in this, the largest high-speed steamer on the Atlantic, 
and in our complete series of illustrations of her, a reprint 
of the articles recently published, with additional illus- 
trations and descriptive matter, will shortly be issued from 
the offices of ENciIngERING. There will be 160 illustra- 
tions, including eight two-page plates. 


Griuspy Docks.—At a meeting of the goog Town 
Council, on Friday, the principal business was the con- 
sideration of a resolution that the council should instruct 
the town clerk to write to the Great Central Railway 


Company, in order to ascertain what was the position of 
the immigration dock scheme, and whether it was the 
intention of the company to proceed with it, or with the 
construction of a tok at Grimsby. Mr. Alderman 
Doughty, M.P., said he was in a position to state that 
the Great Central Railway Company was determined to 
push on with the scheme. The directors were not going 
to forsake Grimsby, nor did they intend to lose their 
interests on the Humber, or to be beaten by the traders 
of Hull. The directors had decided to fight the matter 
in the next session of Parliament. A meeting had been 
held, and Sir J. Wolfe Barry was now aged In pre- 
ring new plans to be submitted to the House of 
lommons, 
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Higher Text-Book of Heat. By R. WaAttace STEWART, 
D.Sc. (Lond.): Vol. II. of the The Tutorial Physics. 
1903. London: W. B. Clive, University Tutorial Press, 
Limited. [Price 6s. 6d.] : 

Tue object of this book is to provide such a discus- 

sion of the theory of heat as will enable the reader 

to tackle without fear the examinations on that 
subject, up to the final for the degree of Bachelor 
of Science at London University. In its present form 
it is not entirely a new book, but rathera new and 
much enlarged edition of the author’s elementary 

text-book on this subject. Being professedly a 

volume to be used for examination purposes, it does 





not conce} much with the more abstruse 
problems does it treat each branch of 
the subjec il, The author has been 
content to e oncise a form as possible 


the fundamen iples of this science, illus- 
trating these principles very fully by numerous de- 
scriptions of important experiments, and finally 
seeking to give the student an opportunity of 
making this knowledge thoroughly his own, by set- 
ting a long list of test-questions and calculations at 
the end of each chapter. In estimating the value 
of a book of this kind, we must not use the same 
tests as one would naturally do in the case of a 
volume which professed to be an important addition 
to the standard works. Here we have a book 
purely for tutorial purposes, and the question we 
must therefore ask is, Would a student depending 
upon it for guidance be likely to acquire a sufficiently 
profound knowledge of the subject to stand the 
test of such examinations as those for the London 
B.Sc. degree ? We believe that any student, with 
reasonable intelligence, who studies carefully all 
that Dr. Stewart tells him in these pages, and who 
practises himself in the solution of the problems 
given at the end of each chapter, will find himself 
prepared for any ordinary examination. The 
author’s exposition of the subject is very concise, 
but it is at the same time clear, as a general rule ; 
and the choice made of experiments for description 
in the text gives the student an insight into modern 
experimental methods, as well as an acquaintance 
with those experiments which mark the miles 
in the progress of the science. To our mind, 
perhaps the best and most original chapter in the 
volume is that on ‘‘ Radiation,” which is discussed 
at some length and in an interesting manner. On 
the other hand, the least satisfactory is the chapter 
on thermodynamics, in which we do not always 
find the same clearness and precision as we usually 
meet with in the earlier pages of the volume. 
Much of the chapter is good, but in some of the 
more analytical portions the student may find a 
difficulty in appreciating the text. Entropy, for 
example, is not treated in a very satisfactory 
manner—and we make this criticism without re- 
ference to any fundamental differences of opinion 
as to the nature of entropy, such as were shown 
in a recent controversy. There is, however, the 
excuse for the author that this portion of his subject 
ishighly analytical, and therefore is bound to suffer 
most when an attempt at condensation is made. 
Taken as a whole, the volume appears to us to be 
reliable and sound, and likely to be an excellent 
text-book for tutorial purposes. 





Stones for Building and Decoration. By Grorcr P. 
MERRILL. New York: John Wiley and Sons ; London : 
Chapman and Hall, Limited. [Price 21s.] 

Tus is the third edition of a well-known book on 

American building stones, and is similar to its pre- 

decessors, with the exception that the chapter on 

methods of testing has been entirely revised. 

There is also added a chapter on the use of drift- 

boulders for building purposes, and some new illus- 

trations, including five maps which show the geo- 
graphic distribution of the more important stones. 
Since the appearance of the first edition of the 
book, about twelve years ago, the annual output of 
stone from American quarries has probably been 
doubled, and where one, but a few years ago, found 
hand labour, or, at the best, a few steam-drills, one 
now sees numerous and expensive machines in the 
form of steam-drills and channelers, while at the 
yards are pneumatic tools, planers, lathes, polishers, 

Saws, and grinding beds. 

. Inthe present edition the author has retained, 

in dealing with the occurrence, composition, and 

varieties of stone, the alphabetical arrangement of 

States he adopted in the earlier editions. As com- 








pared with the usual geographic method, such an 

arrangement is, for the purposes of rapid and ready 

reference, much superior, though subject, at first, 
to criticism as unscientific. 

Parts I. and IL. of the book are devoted to a con- 
sideration of the geographical distribution of build- 
ing stones in the United States, and to their com- 
position, properties, and uses. The photographs of 
sections of various stones would have been more 
useful if more examples had been given, and we 
think the sections of the various marbles might have 
been in colour. ' 

Part III. deals with the quarrying and subsequent 
dressing of the stone. The methods of quarrying 
naturally vary with the kind and quality of the 
stone to be extracted, but in all of the methods 
the object aimed at is, with the least expenditure 
of time and money, to obtain large and well-shaped 
blocks, and this, too, as far as possible, without 
the aid of explosives. Much of the after treatment 
of the stone is still done in the same way as was 
in vogue hundreds of years ago, but machine 
methods are being largely adopted. 

A chapter is devoted to the weathering of build- 
ing stone. That all stones are not equally well 
adapted for the various kinds of structural pur- 
poses must be apparent to the most casual observer, 
and many more factors go to determine the value of 
stone for structural purposes than are ordinarily 
taken into consideration. The first item for con- 
sideration is the question of climate. We are 
accustomed to hear a great deal regarding the wis- 
dom of the Egyptians as shown in the selection of 
enduring material for their obelisks and monuments, 
and are referred to still legible inscriptions and 
sharp sculptures on the surfaces of these obelisks, 
even after thousands of years of exposure, as proof 
of the marvellous foresight of these people. Nature 
probably has had more to do with this than Egyp- 
tian foresight, and itis no doubt likely that the ma- 
terials were selected with as little knowledge of 
their lasting qualities as they are to-day. It is a 
matter of climate more than material. Other points 
to be observed in the selection of a building stone 
are crushing strength and elasticity, resistance to 
abrading action of wind-blown dust and sand, and 
physical action of temperature changes. 

How to ascertain, by any series of tests that can 
be performed in a laboratory, the durability or 
general suitability for construction of any stone is a 
problem with which builders have long struggled, 
and which is yet far from being solved. The 
author gives a general summary of the tests which 
have so far been applied, and shows in how far they 
are successful, and makes such suggestions as seem 
pertinent to the subject. But there are other points 
which have to be considered, for a stone which 
will withstand effectively any of the tests which can 
be applied may, through the prolonged action of 
external agencies, become so weakened as to be 
valueless, or so discoloured as to be unsightly. 

To overcome or check. the unfavourable action 
of the weather upon building stones of various 
kinds many methods have been devised, but none 
of them can be considered as really satisfactory. The 
problem is therefore to find some fluid or substance 
into which the stone may be dipped, or which may 
be applied to its surface in such a manner as to fill 
its pores, and thus prevent all access of moisture, 
and shall yet be of such a nature as in no way to 
discolour or disfigure the stone. This problem yet 
remains to be solved. 
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HAMMERS USED IN DIE-FORGING. 

Tuts article illustrates some types of hammers 
which are used largely in the work of die-forging, 
and may be considered as supplementary to the 
series on. that subject which was published in 
ENGINEERING recently. 
The great developments of die-forging have 
affected hammers in two ways—one in the modi- 
fications of the older types of hammers, the other 
in the evolution of new forms. ‘The improvements 
consist in ready adjustments of stroke, in devices 
for cushioning the blows, in means for regulating 
the number of blows, and in better means for mani- 

ulating work. The steam and the drop-gravity 
esc divide favour with hammers pA a 
positive blow, the force of which is cushioned with 
springs. 


A board drop-hammer, by Messrs. B, and §, 
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BOARD DROP-HAMMER. 


CONSTRUCTED BY MESSRS. B. AND S. MASSEY, ENGINEERS, OPENSHAW. 
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TOSRA. 


Massey, of Openshaw, is shown in Figs. 1 and 2, tup A-falls, or rises, or falls again, and continues to 


and details in subs 
provided with two 


uent Figs. 3 to 6. 


This is |dosoas longas the foot-lever is kept pressed down. 
ternative sets of gears, by If the foot-lever is released, then the next time the 


means of which it can be operated in either one of |tup rises it remains at the top, and will not descend 
two different ways—one is worked by the foot and again until the foot-lever is again pressed down. 


hand, the other is self-acting. 


Any number of blows can thus be struck in suc- 


The self-acting gear operates in the following |cession, or a single blow can be delivered equally 
way :—When the foot-lever S is pressed down, the well, and the action is rapid and precise. When 
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(1959.4) 


the self-acting gear isin use, the hand-working lever 
M should be drawn from underneath the eccentric 
bar I, and secured by the distance - piece, thus 
withdrawing the wedge, and leaving the slide-block 
free. 

In the foot and hand-worked gear, when the foot- 
lever is pressed down after fastening the slide- 
block J back, the tup falls, and does not rise until 
the lever is released. Thus, with this gear, if, 
say, three blows are required in succession, the 
lever must be moved three times—once for each 
blow. From this general statement of the method 
of operation of the machine we may proceed to 
study the details of its construction. 

In Figs. 1 and 2 A is the tup, or hammer head, 
with the lifting-board B attached ; the latter passes 
up between the front and back rollers C and D 
respectively. These turn in opposite directions, 80 
as to grip and lift the board when it is nipped 
between them. The front and back eccentrics by 
which the squeezing is accomplished are shown at 
E and F respectively. The front eccentric E is the 
one by which the roller C is moved towards and 
away from the lifting-board when the hammer 1s 
working, to alternately squeeze it for lifting, and 
release it for falling. The back eccentric F takes 
its share of the squeezing action on the board, but 
its other function is to afford means of adjustment 
to compensate for the wear in the thickness of the 
lifting board. This is adjusted from below by the 
nuts a on the bar Y, the upper end of which is 
attached to the eccentric arm G. 

H is the other eccentricarm, connected to E, that 








moves the roller C in or out to squeeze, or release, 
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top edge of the dog is fixed in the fourth notch 
from the top. The tup is then allowed to rise, 
working by the hand-lever, and leaving the foot- 
lever in its highest position. If all is in working 
order, the catch P will fly into the notch V in the 
tup, and support it. Should the catch fail to enter 
its notch properly, the back eccentric G must be 
adjusted by lowering its arm Y by the nutsa. The 
adjustable stop-pin T is adjusted for self-actin 
motion by forcing it down by means of the screw 
until its end just touches the slide-block J, as in 
Fig. 3, when the tripper c is resting on the knock- 
ing-off pin W of the tup, while the latter is held up 
by the supporting-catch P. 

Having made the hammer work satisfactorily on 
the longest stroke, all that is necessary for shorter 
strokes is to lower the dog ) to the same distance 
that the supporting-catch P is lowered. This, as 
before remarked, is very important, so that the 
tup shall fall through the shortest distance possible 
before resting on the supporting-catch. There are 
thus three principal adjustments—the dog b, the 
stop-pin T that rests on the slide-block, and the 
ilk roller D. With regard to the last, the nuts a 
must be adjusted until the lower end of the bar Y 
falls to about 3 in. below the bottom of its bearings. 

Fig. 5 illustrates the tup and its guides in 
plan, and Fig. 6 is a plan of the anvil. These call 
for no observations, as their details of construction 
are perfectly clear on a comparison of them with 
Figs. 1 and 2. 

Figs. 7 to 11 illustrate Massey’s patent spring- 
hammer. With regard to the framing, we need 
only observe that it is arranged to give a large 
amount of space around the pallets, so that long 
bars can be worked across them in either direction. 
The tup A, of steel, is hollow, with large sliding 
surfaces, and the slide B is adjustable. 

The springs C, C, on which the tup is hung, are 
vertical, which is considered preferable to the 
horizontal position, as better calculated to lessen jar 
when the hammer is working. Messrs. Massey 
have worked out the arrangements of the springs 
very carefully, as they are a very vital feature in 
the design of hammers of this class. The upper 
ends of the springs are held in a box D, and their 
tension can be adjusted by means of screws E E. 
The lower ends of the springs are connected with 
the tup by means of links F, which cross each 
other, so that the right-hand spring is connected 
with the left-hand side of the tup, and vice versd. 
This allows of the use of long links, and permits 
of a very free motion of the tup, combined with 
compactness. The spring-box can be moved bodily 
on the connecting-rod G by means of a rack (seen in 
Fig. 9)and pinion. The tup can therefore be quickly 
set in the best position fur thick and thin work, or 
for large or small tools, and can be securely locked. 

The movement of the hammer is controlled by a 
simple but powerful friction clutch, in which there 
are no shafts or parts liable to spring. It is seen 
in section in Figs. 7 ani 7a. he front bearing, 
which takes practically all the strain, is of excep- 
tional length, and the driving-pulley H runs on the 
outside of it instead of on the shaft, a device which 
— pull on the shaft. The latter is lubricated 
»y means of an oil bath and a pad at a. 

The foot-lever J operates the connecting-rod K, 
which is coupled to a ring L that encircles the boss 
of the driving-pulley. When the foot-lever is de- 
pressed, the boss is turned slightly, and this 
straightens out two ball-headed struts b, b (Fig. 10), 
one end of each of which is attached to the ring 
and the other to the frame of the hammer. The 
result is that the pulley H is pushed along into 
the clutch J, giving a sensitive and firm control. 
The length of hammer stroke is adjusted by means 
of a crankpin N, adjustable across the face of the 
disc L, being altered by means of a screw c. 


(To be continued.) 








German Coat ror MExtco.—The Monterey Iron and 
Steel Works Company has contracted for 50,000 tons of 
coke from Westphalia. The company has been import- 
ing coal from Wesphalia for some time. 


Inpian Pustic Works.—The expenditure made on 
capital account on public works in India in 1901-2 was 
4,084,6082., as compared with 9,950,800/. in 1900-1, and 
4,143,9522. in 1899-1900. Railways figured in these totals 
for 3,456,892/., 9,324,9962., and 3,506,339/. respectively ; 
and irrigation works for 627,716/., 625,804/., and 637,613. 
respectively. In 1901-2 India had a railway debt of 
114,496,949/., and an irrigation debt of 24,104,048/. In 
1891-2 the railway debt stood at 81,837,215/., and the 


irrigation debt at 18,880, 4697. 


BORSIG’S WORKS IN GERMANY. 
(Continued from page 590.) 
Tue Tecen Works, NEAR BERLIN. 


Havine concluded our description of the iron 
and steel works of the firm at Borsigwerk, in 
Upper Silesia, we turn now to the engineering 
factory at Tegel, near Berlin, opened in 1898. 
Here, as we indicated in our brief historical narra- 
tive, the forgings, castings, plates, bars, &c., pro- 
duced at Borsigwerk are machined and fitted to 
form the locomotives, steam and gas stationary 
engines, boilers, pumps, hydraulic presses, re- 
frigerating appliances, &c., made by the firm. 

The Tegel Works, as shown on the plan on the 
next page (Fig. 25), comprise an area of 1,507,807 
square feet, of which 636,707 square feet are 
covered by workshops. 

There were this year 3000 men employed—an 
increase of 700 during the past three years. Before 
entering upon a description of the main features of 
the mechanical equipment and shop practice, it 
may be interesting to indicate some interesting 
points associated with works management and 
general economics. And first we may begin with 
the staff, for whose accommodation there is a 
splendidly-planned suite of offices, shown to the 
left of the general view, Fig. 26, page 622. 

The broad and liberal spirit which the splendid 
proportions and ornate architecture suggest are 
not confined to the material: the marble hall and 
stairway, and the details of accommodation, prove 
that the Borsigs attach importance to their staff; 
and their experience is, that the officials are in- 
fluenced by the splendid and comfortable sur- 
roundings. While the brothers Borsig, Mr. Ernst 
and Mr. Conrad, take the personal direction, they 
have under them directors of each department : 
Messrs. Dorn, Unger, Biixler, Neuhaus, and Brandt, 
all of them with long experience of their respective 
subjects. Each department is separate, with dis- 
tinct offices and drawing-rooms, and the’ records 
are notated and stored in a system evolved from 
American and German practice. Telephones con- 
nect the departmental offices, and there is between 
the chiefs an hourly distribution of documents, a 
‘*silent” messenger bringing and leaving papers in 
special baskets in each office. Where there is cor- 
respondence, the whole of it passes en bloc each time. 
This system seems formal, but in practice it is not 
a cause of delay, and it prevents misunderstanding. 

The basement of the three-storied block of ad- 
ininistration buildings is used for the steam-heating 
installation, for the buying department, and for the 
private and general luncheon-rooms, in the latter 
of which lunch is served between 12 and 2, for the 
clerks and other officials, at a nominal price. The 
office hours are from 9 to 5, Saturday included, 
without a regular dinner-hour, but each depart- 
ment takes in turn a twenty-minutes’ interval 
for lunch. On the main floor are the waiting- 
rooms, the private rooms of the principals, 
Messrs. Ernst and Conrad Borsig, the commercial 
cashier’s oflices, as well as the prime cost office and 
‘*registry.” In this latter the filing and classifying 
of the incoming and outgoing correspondence is 
carried out. The tirst floor contains the technical 
and drawing offices for steam and gas engines, and 
for refrigerating machinery. The second floor is 
devoted to locomotive-building, which is divided 
into two sections—one for main-line engines, &c., 
and the other for small locomotives for contractors’ 
purposes, tramways, and light. work generally ; to 
the library—a large number of technical periodicals 
being taken in and circulated through the different 
departments ; and to a works office, where a staff 
is occupied in connection with new buildings and 
alterations, arranging new plant, &c. The in- 
creasing amount of work turned out has rendered 
necessary the utilisation of the capacious gable 
rooms as offices for boiler and hydraulic work. 
Here also is the photographic department, where 
as many as 200 ‘‘ blue prints” are sometimes made 
in one day. Electric arc-light apparatus is used as 
an auxiliary on dull or wet days. The chief of each 
department is connected by telephone to the cen- 
tral stations, of which there are two—one for the 
administration building, and the other for the 
works management. There are some 75 connec- 
tions in the administration building and 35 in the 
works management, or 110 in all. 


MANAGEMENT. 
The works manager and his staff occupy a suite 





of offices situated in a central position, as shown 





in Fig. 25. The accommodation includes that for 
wages clerks and those occupied in getting out the 
piece-work rates, &c.; while on the second story 
there is a chemical laboratory. Each of the manu- 
facturing departments is placed under the control 
of an engineer, under whom are the foremen and 
other sub-officials. The various classes of work 
are carried out by one or more groups of men, with 
a chargeman at their head. All work is “ piece- 
work,” with the exception of that done by 
labourers. The ten-hours working-day is in vogue, 
with an interval of thirty minutes for breakfast— 
which is taken in the works, and one hour for dinner, 
On Saturdays work stops at 4.30 p.m. Every 
afternoon warm coffee is served, at nominal rates, 
from the canteen to the men at their work. To a 
limited extent the usual light German beer is 
allowed to be drunk, but no spirituous drink is 
permitted, nor is smoking allowed. In the canteen 
about 500 have dinner every day. The baths pro- 
vided in the works are used each day in the summer 
season by about 120 men. 

The avera8e wages of the various classes of 
workmen per day of ten hours are as follows :— 


oe. ££ 4d. 
Moulders ... ff... 6 6to7 0 
Turners re a 5 6,,6 0 
Other machine-men > 8 ., 5 6 
Smiths : bes 534.8 0 
Pattern-makers a 7 > 
Boiler-makers ss. 6 0 
Fitters os = es co a ear © 
Coppersmiths sss — °6..7 90 


About 230 apprentices are employed, the usual 
term being four years. The first four weeks are 
probationary ; after that wages are allowed as 
follows :— 


2.58. 
First year 0 8 per day 
Sood ss ft ee. ' 
Third ” 2 34 ” 
Fourth ,, a ere 


The apprentices are divided into two classes. 
The one consists of boys from the ordinary 
schools ; these pass only through one department, 
being intended by their parents for manual labour. 
The second class must have successfully passed the 
final examination of a higher public school, which 
confers the advantage that military service is 
limited to one year ; these go through the different 
shops, and from their number there are drawn 
erectors, foremen, and technical officials. In case 
of idleness, &c., the wage of the apprentice can be 
reduced as a punishment. Each lad is required 
to attend an industrial school during his spare 
time, and any case of negligence in this work is 
notified to the firm. At the end of the apprentice- 
ship term each lad must do a test job, the best 
work produced in each branch being awarded a 
prize by the firm. No apprentice under fourteen or 
over sixteen years of age is accepted. 

A standing committee of twenty-five workmen 
exists for the purpose of bringing any special 
wishes or complaints before the management. 
Opportunities are provided for the men making 
suggestions regarding improvements in the work, 
and these are examined by persons specially 
appointed. Such as are of practical value obtain 
for their authors money awards.. A fire brigade of 
fifty men, well equipped, is maintained, under the 
captaincy of one of the foremen. Care is taken 
to keep up the efficiency by drill practice. The 
brigade also attends fires which occur outside the 
works, in cases where the local brigade requires 
assistance. In each department there is a work- 
man who has either passed an ambulance ex- 
amination, or done hospital duty on military 
service. These men render “first aid” in case of 
accident. An ambulance carriage is kept for con- 
veying the injured, in case of accident, to the 
hospital or to their homes, as is deemed desirable ; 
but it is comparatively seldom required, as all 
machines are fitted with the necessary safety- 
guards, &c. 


THE GENERAL ARRANGEMENT OF THE WORKS. 

As is shown on the plan on page 621 (Fig. 25), 
the works are arranged on each side of a broad road, 
through which run two lines of rails, of different 
gauges, with turntables at convenient crossings. 
The materials from Borsigwerk, with coal, ore, Xc., 
for use in power-station, foundry, forge, &c., enter 
at the foot of the works by the railway siding, con- 
necting also with Tegel Lake, which latter com- 
municates with the canal system of Germany. At 
this end of the works there is, on the one side, 
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the forge, and on the other the iron foundry. 
Adjoining the smiths’ shop is the largest building in 
the establishment— the turnery, machine-fitting 
and erecting shop. This consists of two main bays, 
one of which accommodates the larger machine- 
tools, while the other is utilised for the erecting of 
refrigerating machinery, stationary engines, blast- 
furnace gas-engines, and other productions. Along- 
side the erecting bay—to the right of the plan— 
isa wide annexe, where the small machine-tools are 
accommodated. The remainder of the large area 
is devoted to a number of transverse bays, as 
shown to the left of the plan. In the small 
machine-tool shop a section is given over to planing- 
machines, another to milling-tools, a third to small 
lathes, and so on, cach section having a foreman, 
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whose business it is to see that the best cutting: | 


tools are used, that the speeds of the machines 
are suitable not only for the tool steel used, but 
also for the nature of the metal being operated on, 
= that work is available at all times for all 
tools. 

Opposite to this turnery, machine-fitting and 
erecting shop, are a number of departments more 
or less associated with the production of the 
material to be dealt with in the machine-shop, 
the pattern-shop, the iron and brass foundries, the 
carpenters’ and joiners’ shop, the screw-cutting 
and tool-making department, with a large central 
store, offices, and refreshment rooms for the work- 
men. The next large building is the boiler-shop, 
divided into five large bays. Here locomotive, 
cylindrical, Lancashire, water-tube, and other steam 
generators are constructed. In the locomotive- 
erecting shop the centre bay has a traverser on 
the ground level, in preference to an overhead 
crane, for the movement of the locomotives from 
one point to another. Communicating with the 
platform of this traverser are cross railway lines 
from the other bays. There are electric overhead 
travellers ranging to 30 tons capacity. Annexed 
1s a list of the shops at the Tegel Works, with the 
floor area of each, 
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Sq. Metres. Sq. Ft. 

Stores ... oF ‘an ene 2,100 = 22,605 , 

Central warehouse (store)... 990 = 10,656.6 

Workmen’s dining-room ... 700 = 7,535 : 

Various small buildings . 1,550 = 16,684.6 
59,150 = 636,707 


Total area occupied by the 
works i s see ... 140,750 = 1,507,807 


HEATING OF THE SHOPS. 


The question of the heating of these shops has 
had careful consideration, and the system may here 
be described. There are three Cornish boilers, 
each with 175 square feet of surface, situated in the 
basement of the general offices, for heating them by 
| means of warm water. Coke is burned in the fur- 
naces, which are arranged on the slow-combustion 
principle. Fresh air is introduced into the different 
rooms by means of a fan through vertical distribut- 
ing shafts, the vitiated air being carried off by 
exhaust shafts emerging through the roof like 
chimneys. ? 

In the management offices low-pressure steam 1s 
used, being generated by two sectional boilers 
(without tubes), each having 65 square feet of 
heating surface ; coke is used as fuel. For venti- 





Floor Area of Shops, &c., at Tegel Works. (See Fig. 25.) 
Entrance buildings, with Sq. Metres. Sq. Feet. 
time-keeping office 250 = 2,691 
General offices ; = 10,549 
Boiler-shop ... a .. 12,000= 129,171.5 
Locomotive - erecting shop 7,850 =  84,499.7 
Turnery and erecting-shop 12,450 = 134,015.4 
Smithy ; a wo OO =. T6086 
Tron-foundry 5,250 = 56,512.2 
Manager’s offices 285 = 3,067.8 
Joinery me 4a 1,050 = = 11,302.5 
Screw and bolt-shop wee 790 = 8,504 
Boiler and engine-houses ... 1,325 = 14,262.8 
Foundry... x2 Ss 645 = 6,943 
Tool-making or fettling 

shop Mas ne oe 645 = 6,943 
Coppersmiths 685 = 7,373.5 
Lacquer-shop 685 = 7,373.5 
Pattern-stores 1,820 = 19,591 





For the workshops steam is taken from the boilers 
in the central power-station, to be described later. 
| Welded mains are used for distributing the steam, 
|copper U joints being fitted for expansion. The 
| mains are placed underground in brickwork conduits, 
| and are carefully isolated to minimise condensation. 
| Each heating element is formed of ribbed castings, 
| ana is provided with a separate regulating screw- 
| down valve and return check-valve. The condensed 
|steam passes through steam-traps and special 
| underground piping, which is connected in groups, 
|running into a return main to the boiler-house, 
| where it is returned by a special feed-pump into 
| the boilers. 

| With an open-air temperature of 4 deg. Fahr., 
| 50 deg. to 60 deg. Fahr. can be maintained in the 
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workshops, which is ample to insure comfort. When 
necessary, heating is to some extent, continued 
during the night, so that the temperature never 
sinks below freezing-point. The degree of warmth 
maintained is naturally varied in the different 
departments to suit the nature of the work done, 
During severe weather, the water used for washing 
purposes is also warmed by means of steam mixing 
Jets. 
PatrERN-SHOP. 

Most constructional work has its origin in the 
pattern-shop, and it may therefore be taken as the 
first of the workshops to be described. It is a one- 
story building, with a ‘‘saw-tooth” roof, and, having 
windows on three of the four sides, is very light. 
This is shown by the engraving on page 622, Fig. 27. 
The counter-shafting runs down the centre of the 
shop length, and the various wood-working machines 
are arranged on each side of the counter-shaft ; 
while the pattern-makers’ benches are on the outer 
rows, so that the worker is always between the 
machine and his bench. Three band-saws, two 
circular saws, four planing machines, five lathes, 
and a drilling machine are in use. Benches for 
68 workmen are provided ; and it is worthy of note 
that here, as in most Continental shops, the pattern- 


lation special inlet and exit shafts are provided. | maker has not to purchase with his own money an 
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outfit which, for him, is somewhat expensive. No 
naked light of any sort is allowed in the building; it 
is heated by steam like the other shops, lighted elec- 
trically, and the warming-tables and glue-pots are 
heated by electrical resistances. One of these is 
seen on the right bottom corner of the engraving. 
A timber shed, 130 ft. long and 26 ft. wide, is used 
for storing a sufficient quantity of well-seasoned 
wood. 

It is worth noting, in dealing with patterns, that 
the locomotive cylinders are still cast vertically, with 
a head on them which is cut off in the fettling-shop. 
The cylinders themselves are also moulded in a 
vertical position, the pattern being divided into 
sections at right angles to its axis. By this means 
the cores can be placed in the mould in the exact 
position they occupy when casting ; and it is con- 
sidered that more accurate results are thus obtained 
than by laying the cores in the cylinder horizontally, 
and then standing it up on end in the pit for 
casting. 

The pattern-stores consist of two three-storied 








buildings, the space between the two buildings 
being covered in bya glass roof. At each end of 


the buildings iron staircases are built,. while two | 


cranes, with stationary jibs, are used for hoisting 
purposes. All the doors are of iron, and the 
columns and girders, although of steel, have a 
coating of fireproof material. The patterns are 
divided into three classes, the first consisting of 
those which are used constantly, and serve for a 
more or less large number of castings, and are made 
in the most durable manner possible ; the second 
class are those which, although required for a large 
number of castings, are not regarded as standard 
types ; while the third class, made in the cheapest 
manner, are those of a temporary nature, and are 
not intended to be permanently stored. For 
registering the patterns, their description, and the 
place where stored, the cross-indexing card system 
is adopted. 
Iron-Founpry. 

The iron foundry, in which 500 steam-cylinders 

alone were cast last year, is illustrated on our 
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| two-page plate (Figs. 28 to 30). In the mid-length 
of the main bay there are four cupolas of the 
Krigar type, witha fore-hearth which has a capacity 
of about half of the quantity of pig metal the parti- 
cular cupola can melt per hour. The largest two 
cupolas melt froin 6 tons to 7 tons per hour, the third 
5 tons, and the smallest 2} tons. Air at a pressure 
| varying from 20 in. to 30 in. of water is supplied by 
two blowers placed in a machine-room at the rear of 
_ the cupola-stage, and driven by two electric motors. 
The two blowers supply 4250 cubic feet of air per 
minute. In the same engine-room are separate 
electric motors for working each of the 1-ton lifts, 
| used for hoisting tip-wagons from the narrow-gauge 
‘track of rails running through the works on to the 
charging platform, which is sufficient in area to 
allow a large quantity of ccke and broken pig to - 
stocked. eavy scrap is broken up in the usua 
way by a ‘‘ball,” the crab being worked by 4 
separate motor. Ordinary pig is also broken by a 
' portable machine with electric driving gear. 9 
| The pig iron is stored in the foundry yard, 4 
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works, but a speciallaboratory has now been fitted 
up for the purpose, so that there may be more 
direct control. This is important, as the old 
method of judging the quality of pig iron by the 
fracture is not always reliable where founding is 
carried on in a scientific way. 

For all important castings test-pieces are also 
made, from which tensile and deflection (beam) tests 
are made. Although, as a rule, most railway com- 
pany engineers base their tests as to the hardness 
of the cast iron used for cylinders, tender horn- 
blocks, &c., on the results of the tensile tests, which 
in the Tegel works reach 14 tons and more per 
square inch, yet a more accurate method of arriving 
at the result is provided by the use of a special 
apparatus lately added to the works. This is 
arranged in the form of a drilling machine, worked 
by an electro-motor, with arrangements for adjust- 
ing the speed. The number of revolutions of the 
drill spindle, and the increase of depth of hole 
drilled, are registered automatically by an indicator, 
so that the hardness of any particular casting can 
be recorded in terms of the standard value selected. 
For such specifications as require it, the toughness 
of the casting is further determined by the number 
of blows it sustains from a falling weight before 
breakage ensues. For this purpose, the test-piece 
is laid on knife-edges, the height of the fall, or, in 
other words, the moment of the blow, being fixed 
in accordance with the terms of the specification. 
The section of the test-pieces is so arranged as to be 
as far as possible representative of that of the 
casting in question, so that consequently similar 
conditions exist in both casting and test-piece. It 
should also be noted that not only is the pig 
chemically analysed, but the coke, the limestone 
used as a flux, the graphite, the moulding sand, 
&c., are also periodically tested, so as to ensure 
a uniformly good quality, and to remove all chance 
of any inferiority which would vary the character 
of the castings. 

On entering the foundry, one would hardly 
imagine at first sight that it formed part of a works 
the staple product of which is locomotives. This is 
owing to the fact that little cast iron is employed 
in the building of the modern locomotive. The 
principal exception is the cylinders. The high- 
pitched boiler and large fire-boxes carried back over 
the rear axles have almost done away with the 
heavy cast-iron foot-plates formerly used, princi- 
pally to keep the centre of gravity as far back as 
necessary, and to give the necessary adhesion weight 
on the rear coupled axle. The use of a larger grate, 
and the substitution for the heavy foot-plate of a 
light but strong steel casting, or structure, built up 
of plates and angles, improves the efficiency of the 
engine. In the Tegel foundry castings are turned 
out largely for stationary engines and other special 
productions of the firm, ranging up to 30 tons 
in weight. The electric overhead cranes are of 25, 
10, and 5 tons capacity respectively, the speed of 
traverse varying between 100 ft. and 160 ft. per 
minute, and of hoisting between 3.3 ft. and 10 ft. 
per minute. 

For mixing the sand, &c., two mortar mills, two 
disintegrators, and a ‘‘ ball” mill are used. Pneu- 
matic rammers are largely used for nearly all large 
work, the air being taken from the mains which 
supply the hammers for fettling, &c., and exceed- 
ingly satisfactory results have been attained. 

‘he casting pits are about 26 ft. long by 16 ft. 
wide, and 16 ft. deep. The sides are not straight, 
but cambered, and the corners rounded, so that the 
walls, which are built of clinker-bricks and cement, 
zive a maximum of resistance to external pressure. 

he average high groundwater level is only about 
10 ft. below the surface. 

There are 16 core-drying stoves placed on the 
side opposite to the cupolas. They are fired from 
outside the building (with the small coke produced 
from the heating furnaces in the forge), and 
with this fuel a temperature of about 250 deg. Cent. 
can be maintained. For drying the moulds of large 
castings, handy portable furnaces are used. These 
are placed in the neighbourhood of the mould, and 
connected by flexible piping to air mains, which 
run the whole length of the main bay. The air 
pressure used is equal to that of a column of water 
of about 4 in. in height, and the heating gases are 
conveyed by easily-adjustable flues into the interior 
of the mould. 

A word may ke said about the polygon roof, the 
central parts being arranged so that light will fall 
vertically on to the floor, minimising shadows, while 
the sides are set at an angle of 45 deg. The glass 





is ribbed, and } in. thick, and underneath is wire 
netting to catch the pieces in the event of the glass 
being broken. The ventilating shutters at the 
apex are worked from the floor. The gutters are 
covered with light boarding to prevent accumula- 
tion of rubbish. 


Iron-FETTLING SHOP. 


Adjoining the main foundry is an annexe, where 
the rough castings of core irons, &c., is done. The 
large castings are taken direct by the electric 
travellers into the “‘ big ” fettling shop, the smaller 
articles going into the ‘‘ small” fettling shop, which 
is situated between the iron and brass foundries. 
The fettling is largely done by pneumatic power, 
the small castings being cleaned by a sand-blast on 
a machine with rotating table; an exhauster is 
fitted for carrying off the dust and dirt. In the 
fettling-shop the headers of the cylinders are cut 
off, and the headers themselves returned to be 
broken up for remelting (Fig. 31, page 630). 


CopprpERSMITHS’ WORKSHOP. 


A view of the interior of the coppersmiths’ work- 
shop is given on page 630 (Fig. 32). The extent of 
work carried out here is suggested by the area of 
this department—7373.5 square feet. A very con- 
siderable part of it is devoted to work in connection 
with refrigerating apparatus ; the most prominent 
items in our view belonging to cold-storage plant. 
The department is well equipped, the necessary 
lathes, saws, &c., being arranged along one side and 
driven from a shaft actuated by a 13-horse-power 
electric motor, while the vices and benches are 
against the front wall. 


(To be continued.) 








THE STONE-LLOYD SYSTEM OF SHIP'S 
BULKHEAD GEAR. 

Two years ago* we illustrated a system of gear 
which was then being introduced by Messrs. J. Stone 
and Co., of Deptford, for the purpose. of simul- 
taneously closing the whole of the bulkhead doors in 
steamships. As the result of a large number of ex 
periments the same company have since made exten- 
sive improvements, with a iew not only of simplifyin 
the mechanism, but of ensuring greater precision, an 
of duplicating the positions and means of opening or 
closing the doors. We illustrate on page 623 the 
more important of the new features, as fitted to 
the Hamburg-American liner Deutschland, which were 
tested by a number of engineers on Monday, the 
2nd inst., when this vessel put into Southampton 
on her voyage from Hamburg to New York. The 
Deutschland has seventeen bulkheads, including the 
as epee division between the two sets of engines, 
and all of the doors are operated by the Sisine-Liced 
system. The medium is Ledrealic power, and this is 
generated by a pair of high-pressure duplex pumps 
aye above the water-line, so that they will always 

in working order, even in the event of any part of 
the ship being flooded. 

The pumps discharge on to the water side of a 
steam-loaded accumulator, of which a cross-section is 
given in Fig. 1. There are four such accumulators in 
the ship, two secured by slipper-guides and the neces- 
sary bolt connections to the ends of each engine-room 
hatch. The dimensions are shown on the drawing 
reproduced, and it need only be noted that the steam 
pressure on the bottom side is 220 lb., while the water 
pressure arranged for is from 600 lb. to 700 lb. per 
square inch. One feature that may be noted from the 
section is that instead of the steam and hydraulic 
cylinders abutting directly on each other, there are 
cast to the ends of the cylinders small projections, so 
as to admit of air circulation between the cylinders. 
As a result the water and glycerine in the hydraulic 
cylinder is kept cool, and there is more equable tem- 
perature in both cylinders, tending to tightness of 
joints. Some special care has been devoted to the 
packing, both of the steam and hydraulic cylinder 
glands. The glands are double, and there is an inner 
ring of UJ section, formed of dermatine, and an outer 
packing of the Garlock type. 

From the accumulator there is a system of piping 
throughout the ship. These pipes are of copper with 
bronze flanges, and here also dermatine has been 
used for packing the joints, a socket being cut in one 
of the flanges into which is fitted a piece of packing 
of wedge shape, the point being towards the inner 
surface of the pipe, so that the screwing up of the 
flanges results in the socket being closed without any 
projection of the packing into the pipe. The mains 
are 24 in. and 1} in. in internal diameter, and the 
branches to the valves and cylinders are l4} in. The 








* See ENGINEERING, vol. Ixxii., pages 48 and 49. 
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pipes are continuously charged, and the velocity of the 
water in the pipe is always small. 

The main — extend to the bridge of the ship, and 
here there is fitted a screw-down valve, the operation 
of which admits accumulator pressure into the whole 
system, simultaneously closing all doors. Before this 
pressure can be brought into action the captain, or 
other officer, has to liberate the valve-handle by screw- 
ing a clutch gear, which, of itself, completes an electric 
contact that results in the continuously ringing, for 
fifteen seconds, of large gongs at each bulkhead-door 
station, as a warning to all in the compartments of the 
impending closing of all means of communication. 

he controlling valve in connection with each door 
is illustrated in Figs. 2 to4. This is of the piston type 
with differential areas, that for the reversing of the 
valve—i.e., in order to close the door—being larger 
than the area for working the valve to open the door, 
The object of making the pressure area for closing the 
door greater than that for opening it, was to insure 
that, in the event of two methods of actuating the 
valve coming into conflict, the door would be closed or 
continue closed. The captain on the bridge might 
wish to open the door, while one of the crew alongside 
it, recognising danger, might desire to close it; in 
such case the greater area for closing would enable 
the operator desiring the door shut to prevail. Again, 
in the event of the automatic gear (to be described 
later) having, by reason of the ding of a compart- 
ment, closed the door, the captain would not be able 
to open it. The valve has three ports, the central one 
being the exhaust, while the second admits pressure 
for opening, and the third for closing, the door. 

The valve has been arranged so that in the event of 
the doors having been closed from the bridge, the 
pressure may be relieved in any one case, in order that 
a man imprisoned within a water-tight compartment 
may release himself. For this purpose there is a 
spindle through the centre of the piston of the valve 
for the whole of its length. This spindle is at one end 
in contact with a lever which can be operated by a 
handle working through wire connection on each 
side of the bulkhead. The lever drives the spindle 
through the valve piston, and opens a small spring- 
loaded valve on the top of the piston, allowing 
the pressure water above the piston to escape down 
through four grooves cut in the spindle. At the same 
time the lever drives back the valve piston, actuating 
also a slide-valve which liberates the pressure water 
from the cylinder holding the door closed, and admits 
the pressure to the other side of the cylinder to open 
the door. When the man within the compartment 
releases the handle of the lever, to escape, the pressure 
in the main system again shuts the Sell tering loaded 
valve on the top of the piston, and forces the spindle 
outwards, so that the door is re-closed by the pressure 
in the main system. It will thus be seen that while 
all the doors may be simultaneously closed, the men 
in the compartments have at their hand the power to 
re-open the door for a sufficient time to enable them to 
escape ; but it is necessary that they should hold the 
handle operating the lever continuously if they wish 
the door kept open continuously, otherwise the main 
pressure system will keep the door closed. The door 
in all cases closes slowly, and has considerable power 
to break up any obstructions. 

To secure some measure of automatic operation a 
float tank, with ball and lever, has been introduced 
alongside each door, with a pipe connection to the 
side of the bulkhead opposite to that in which the 
tank is located. This tank is perforated, but is covered, 
so thatit may be kept free from obstruction by dirt. The 
float arrangement is illustrated in Figs. 5and 6. It will 
be noted that the float lever has at its end a trigger 
which falls in the event of the water level raising the 
ball. In falling it releases a weight, which, in drop- 
ping, actuates an independent valve, shown in Fig. 5. 
This valve, on which there is continuous pressure 
from the main, is of the ordinary non-return type, 
with a spring to ensure that it will always come 
into action. The non-return valve being opened 
allows the water pressure to pass from the mains into 
the controlling-valve, which then works in the same 
way as when the officer on the bridge puts the pres- 
sure on the whole system. In this case also anyone 
imprisoned can escape, as already described. 

The cylinder and gear for opening and closing the 
door are clearly shown in the engraving, Fig, 7. The 
cylinder is vertical, and the piston is cut as a rack, 
gearing into an enclosed tooth-wheel, which through 
its shaft operates the gear and racks connecting with 
the door. It will be noted from our engraving that 
the door may be closed from the oe decks by the 
usual vertical shaft, actuated by hand gear. 

At the demonstration on Monday, the whole system 
was seen in operation, and worked well. It is the prac- 
tice on board the German ships to operate the doors at 
noon and midnight in every sep ep hours. The 
arrangement is fitted to eight of the express liners of 
the North German Lloyd, to several of the Hamburg- 
American boats, and to one English Channel steamer. 
It is said that it will be fitted also to the new ships 
of the German Navy. 
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MATHEMATICS FOR ENGINEERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—I have read with interest the articles and corre- 
spondence re the subject of ‘‘ Mathematics for Engineers,” 
which have appeared in ENGINEERING during the last few 
weeks. 

I write as a student, and therefore, perhaps, my view 
may be interesting to persons who have read these 
articles. 

The great difficulty experienced by students is, I think, 
that the professors and lecturers on such mathematics at 
the present time are, with a few exceptions, non-practical 
men, and as such cannot present practical problems in such 
a manner as to enable the student, in after life, to recog- 
nise them again, their mode of application, and their use. 

At school or college some of us may have been fortunate 
enough to have studied higher mathematics, and also have 
been initiated into the elements of the calculus. After- 
wards a course of technical training may have been 
undergone, but I think that in the majority of such train- 
ing institutions very little application is found for such 
higher mathematics ; the reason for this, perhaps, is that 
the course does not advance sufficiently into the higher 
and more advanced theory of the different subjects (the 
time hase | taken up by giving merely the formule with 
occasionally a short proof), in order to illustrate clearly 
the why and the wherefore of the adaptation of the higher 
mathematics, acquired at school or college, to the every- 
day problems of engineering. 

For my own part I think that if, at a professedly mathe- 
matical college or university, the professors and lectu~ers, 
when treating of the higher branches of mathematic , at 
the same time could, and would, show a method of prac- 
tical application of the same, then, whether they were 
speaking to engineers in embryo or no, there oad be a 
greater probability of the student grasping the logic and 
reason of the various processes and retaining them clearly. 


Yours truly, 
November 2, 1903. C. Rapaup. 








THREE-PHASE SWITCH GEAR. 
To THE EDITOR OF ENGINEERING. 

oe the two letters on page 605 of your 
current issue on the above subject, I won point out to 
‘‘Three-phase ” that his question should be addressed not 
to me, but to the gentleman who accepted the challenge 
in question, and who alone can arrange for the tests. The 
switchboard referred to is, I believe, at present in the 
hands of its makers, who, I have no doubt, will arrange 
with their clients to make the tests in question before 
they hand over their board. 

With regard to Mr. Rich’s letter, I do not quite under- 
stand his allusion to the ‘‘rat-trap” type of switchboard, 
and my remarks on same; I do not quite see how either 
cellular backless or remote-control boards could be so 
designated. 

As, however, I understand from your correspondent’s 
letter that he is wholly in favour of the type of board 
advocated by me, and with the details of the arrange- 
ment of the same, it would appear that further comment 
on his letter is unnecessary. 

Yours truly, 
November 3, 1903. A. C. EBORALL. 





To THE EpITorR or ENGINEERING. 

Sir,—In Mr. Eborall’s article and subsequent corre- 
spondence, reference is made to my “recent” paper on 
“ High-Tension Switch Gear.” This paper was written 
nearly two years ago, was read in February, 1902, and 
reported, with the discussion thereon, in fullin the tech- 
nical ga in March, 1902. However flattering Mr. 
Eborall’s reference may be, the contribution can hard! 
be considered now as being “recent,” although it is ail 
the more interesting to watch developments, and observe 
how the main object is being achieved. Lest this object be- 
come misconstrued by the discussion to which Mr. Eborall 
contributes in a somewhat unorthodox way, I may be 
allowed to repeat the following abstracts from my paper : 

. ‘In view of the general tendency towards stuclatia ° 
tion in the designs of any apparatus manufactured and 
used throughout the world for one common purpose, it is 
evident that many designs at present in vogue will dis- 
appear in favour of a switch gear which will be the out- 
come of the experience to be gained in the immediate 
future. On what lines will the future of the switch gear 
be based? The author hopes this paper will evoke sug- 
gestions that will help to solve this problem, and so be a 
guide to our switch-gear designers.” 

I do not wish to enter into a controversy upon the 
technical details here, nor is it necessary, for I find that 
the main contentions are already discussed, and comments 
on my part would probably not advance the technical 
points at issue, but only tend to increase the temperature 
= the already “heated” discussion. I feel, however, 
_ the persistent mention of my name makes it incum- 

: . on me to correct a misstatement of a personal nature 
: _ Mr. Eborall has made. He does an injustice—no 
ra t unintentionally—to another engineer in allocating 

© me the title of manager of the switch department of 

essrs. Ferranti’s works at the time my paper was 

a and read, nor can I claim credit for the particular 
ie ‘tension designs which are under discussion, with 
= exception of the general principle of charging cables 

TE through liquid resistances. 
devs is ee I suggested in 1901, having studied the 
Th we then in use, and particularly the one at Deptford. 
Gana 8 to Mr. Charles P. Sparks, chief engineer for the 

con y of Londonand Brush Provincial Klectric Lighting 
wae ny, these —_ resistances were tried at Wende 

Mow and the idea was explored and developed by 
Messrs. Ferranti. Now in his article, Mr Eborall admits 





that the use of a non-inductive resistance for the purpose 
of cable-charging is “‘theoretically by far the best,” 
and yet he advocates the Deptford method, although he 
owns that the apparatus inductance which, in 
combination with the capacity of the cable, might bring 
about resonance effects. 

Surely it is a short-sighted policy to discard the ‘‘ theo- 
retically best ° for one introducing such unwelcome 
features, especially as the best method has been designed 
and constructed in a thoroughly mechanical way, and has, 
moreover, become more common in this country than any 
other method. It has also the additional merit of being 
serviceable for opening circuit, whether loaded or un- 
loaded, without causing critical potential variations. 

Turning to the question of general principles in switch- 
gear design, and neglecting for the moment details which 
are to a great extent dependent upon the local condi- 
tions and opinions, it does not need a long acquaintance 
with the Continental switchboard history to appreciate 
that the switch-gear in ‘‘ compartments,” now brought 
into notice by Mr. Eborall, has been designed to meet the 
high standard of safety ruling in this country. This 
standard has hitherto m a characteristic of British 
designs, and much useful tuition has been given broad- 
cast by our consulting and station engineers in draw- 
ing up and publishing their specifications. In the early 
Continental designs it was essential, owing to the nature of 
the switches, &c., either to operate from a distance, or 
else to shield the operator by placing a partition between 
him and the unsafe parts; in the early British designs 
this was not the case, and so, whilst abroad they have 
relied upon keeping the high-tension fittings at a distance, 
at home we have been engaged in perfecting direct- 
controlled cellular switch gear. Larger units and higher 
voltages for obvious reasons now suggest remote-control 
of the switches; the evolution is simple. Looking at the 
aspect broadly, it would seem that the natural sequence 
points to remote-control switch gears for extra high- 
tension—7.e., 5000 to 10,000 volts and upwards. But there 
is one special feature in switch-gear design which, I think, 
must not be overlooked—i.e., all dangerous parts must be 
in full view of the occupants of the station’s main building. 
This has hitherto been a prominent feature in the British 
cellular standard gear, and it is one that should not be 
lost mye of in future developments. No dangerous parts 
should be packed away in cellars, and such places. Un- 
fortunately for those directly affected or victimised, the 
majority of accidents have happened to men who were 
out of os and consequently away from supervision 
and, may be, the guidance of their fellows. To lay down 
rules prohibiting men to go into dangerous places does 
not meet the difficulty in practice. The cellular design 
of this country has dealt with the contingency by havin 
no such places, and thereby has eliminated accidents, an 
built up a very great reputation for itself. 

Yours truly, 
Henry W. CLoTuier. 

Hollinwood, Lancashire, November 3, 1903. 





To THE Eprror or ENGINEERING. 

Srr,—We beg to correct the quantity of switch gear 
made by us for installations in this country. The number 
should have read over forty three-phase switch gears for 
pressures of 5000 volts and over. ad we included single 
and two-phase switch gears for high-tension and extra 
high-tension use, the number would amount to several 
hundreds. 

Weare, Sir, yours faithfully, 
Ferrantt, Limited. 
Hollinwood, Lancashire, November 3, 1903. 








GLASGOW CORPORATION TELEPHONES. 
To THE EpIToR OF ENGINEERING. 

Srr,—I have read your additional article in reply to my 
last letter, and I am sorry to see that you persist in con- 
fusing the issue about the switchboard. The original 
speech said quite plainly ‘‘Central Exchange Switch- 
board,” and was so reported, and, as I have before pointed 
out, you are quite unjustified in seeking to minimise your 
very grievous error by including all the exchange plant. 
Bailie Stevenson made this extremely plain, and your 
error ought to have been admitted without quibbling. You 
object to ~ language as being misplaced in a technical 
discussion, but you forget that this is not a technical dis- 
cussion. You have not referred to anything technical ex- 
cept to make the untrue statement that the whole of 
the apparatus used by the Glasgow Corporation is obso- 
lete; and you said that without having examined it 
or knowing anything about it. Being a technical and 
not a financial paper, you went out of your way 
to attack these accounts. Your original article was 
written so as to make your readers believe that you had 
the accounts before you, and that your article was the 
result of a careful analysis. Stupendous errors were 
pointed out, and you then excuse yourself by saying that 
you had not the accounts before you, and made the 
entirely untrue suggestion that the corporation were 
seeking to conceal the accounts. It is difficult to detect 
technicality about this, and if strong language was ever 
justified, it is certainly justifiable now. : 

Your last paragraph is quite in accordance with your 
previous record for accuracy. You say, ‘‘ Mr. Bennett 
eigen that all rentals collected in a given year should 

applied to the expenditure of that year, nothwith- 
standing that a large proportion of the amount collected 
is paid for service to be rendered in the future.” If 


our readers will take the trouble to refer to my last 
etter, they will perceive that I said nothing of the 
kind. In effect I said quite the contrary, for I 
admitted that for book-keeping purposes it was neces- 
sary to allocate the rentals between the years con 
cerned, What I did say was that it was unfair to estimate 





the financial position of an undertaking on the basis of 
such allocation during its first or second year of working, 
and that the dental earning capacity of the system, 
irrespective of the allocation of the rentals, should 
contrasted with the annual cost of working, and that the 
difference—which in the case of last year’s accounts came 
to nearly 10,000/.—is the true measure of the net earning 
capacity. No accountant or fair-minded man can take 
exception to this statement ; but you meet it by telling 
your readers that I said something quite different. I am, 
therefore, compelled to assume that ENGINEERING must 
be considered in future as occupying the same platform 
as such publications as the Tunbridge Wells Courier and 
the Electrical Review. 

With regard to Mr. Kingsbury’s letter, in his mind the 
advancement of the interests of telephony means the 
same thing as the use of the Western Electric Company’s 
apparatus which he sells. Mr. Kingsbury gives evidence 
at the telephone inquiries, ostensibly on behalf of the 
ratepayers (although I challenge him to show that he has 
ever had instructions from any ratepayers or that any of 
his fees have ever come out of ratepayers’ pockets), that 
can have no other meaning than that telephonic salvation 
is inseparable from the use of his apparatus. As I before 
remarked, the National Telephone Company have intro- 
duced Mr. Kingsbury’s system in Hull and Bristol; but 
I have good reason for believing that no further instal- 
lations of it are in contemplation. And when one uses 
the present Hull telephones, and experiences the blessings 
resulting from the use of Mr. Kingsbury’s central battery 
system, it is not difficult to understand the why and 
wherefore. 

Tam, Sir, yours, &c., 
A. R. BENNETT, 
General Manager and Chief Engineer. 
65, Renfield-street, Glasgow, November 3, 1903. 


[We thought that the matter of the switchboards had 
been made perfectly plain in our articles, but Mr. Bennett 
returns to it as if nothing had been said. Further, we 
cannot admit that all rentals paid in advance in one year 
should be placed against the expenses of that year. The 
rentals probably represent eighteen months’ work of the 
system.—Ep. E.] 








“THE SIX O’CLOCK MAN.” 
To THE Epitor OF ENGINEERING. 

Srr,—In looking down your advertisements the other 
day, 1 was amused to see the old wheeze, ‘‘ Must be a 
six o’clock man” specified, and I smiled as I thought how 
smart must be the boss who cannot see that there is many 
a better man than the conceited individual whois so proud 
of his achievement all the morning and so sleepy all the 
afternoon, that I wonder the bogey has not been exploded 
before now. We working-men know how much work is 
done before breakfast as compared with after. There is 
many a better man than the six o’clocker, who, elon 
at 8 a.m., after a good breakfast, will work right through 
to one o'clock, and give better satisfaction. And now to 
consider what does six o’clock mean. : 

It means to thousands gotting up at 4a,m.—never mind 
what time a man went to , or whether he has had 
proper rest or not. Hurried rush for meals at that time 
of night, you might almost say, and, perhaps, a long walk 
in ne of weather, and be ready for another when he 
gets to the shop. Can you wonder at workmen surrep- 
titiously making cans of tea over the gas, the foreman 
winking at it because he is ill-tempered at having to be at 
his post after, perhaps, working up to 9 or 10 the night 
before or not; then comes breakfast time at, say, 8 or 8.30 
—another waste of time, as if the short and useless 14 or 
2 hours before was much better ; then the men who live 
nearer the works push it to fine limits, jump out of bed 
at 5.30 a.m., and collaring their breakfast off the kitchen 
table, wrapped up in old newspaper, perhaps, the night 
before, rush off to work, just in time to be locked out, 
perhaps, and a quarter lost. : : 

Then he blesses (?) the powers that be, and retires till 
9a.m. I maintain, with hundreds of others, that, unless 
overtime is wanted, it is absolutely unnecessary in the 


indoor manufacturing and engineering trades to start’ 


before 8 a.m., as not only would there be less quarters 
lost, having none to lose, but a better tone would prevail 
throughout the shops, as a man could get a proper rest 
(and he needs its) and a proper breakfast at home, and be 
ready for work, with his eyes open. Perhaps the boss who 
may sneer at these remarks would not mind trying for a 
week or two to go down to his shop, and buckle to ona 
lathe or vice, at 6 a.m. prompt, and no break (instead of 
coming in at 9 or 10 a.m.), and wait till 8.30, when he has 
his first ‘‘snap” or breakfast; and I think his opinion at 
the end of a fortnight or so would be somewhat tempered 
and worth having. I trust you will publish this letter, 
and I hope it will be the means of adjusting some present. 
day shop abuses, 
I remain, yours truly, 
Small Heath, Birmingham. A WorkKING Man. 








Toss Piston-Rop Packincs AND Piston RInGs: 
ADPENDUM.—With reference to cur note on the above, 
on page 505 of our issue of October 9, the Maschinenbau- 
Actien-Gesellschaft ‘‘ Union,” of Essen, write to us 
stating that they have used piston-rings of the type illus- 
trated for 14 years. 





AmeERIcAN ALUMINIUM.—There has been a great in- 
crease in the production of aluminium in the United States 
during the last ten years. In 1893 the output was 
333,629 Ib.; in 1890, 550,000 Ib.; in 1895, 920,000 Ib. ; in 
1896, 1,300,040 Ib.; in 1897, 4,000,000 Ib.; in 1 
5,200,000 1b.; in 1899, 6,500,000 Ib.; in 1900, 7,150,000 Ib. ; 
in 1901, 7,150,000 Ib.; and in 1902, 7,300,000 lb. 
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OIL-MOTOR BOAT FOR THE UGANDA RAILWAY COMPANY. 


CONSTRUCTED BY MESSRS. 
Fig.2. 





JOHN I. THORNYCROFT AND CO., ENGINEERS, LIMITED, CHISWICK. 







Length 27/0" 
Beam 6'.10° 
Draught 2: 3° 



























































number of small oil-motor 
boats one now sees on the Thames is indicative of a 
change in the means of propulsion for the lighter 
description of craft ; and, perhaps, foreshadows a new 


THE rapidly-increasin 


era for even larger vessels. During the past summer 
—if this year’s period between June and September 
could be described as summer—the number of oil- 
engine boats far exceeded the steamers, and those 
private steam launches that were afloat were largely 
of the older construction, probably sold cheaply by 
owners who desired the more fashionable means of 

ropulsion. These river oil-boats were seen of all 
Kinds, from fussy 12-ft. dinghys to the family or party 
launch of 40 ft. or 50 ft., and with elaborate cabin 
superstructure. They had one feature in common— 
they all gave forth stench and clatter ; so that where 
they abounded the once peaceful Thames was con- 
verted into something resembling an oil-shop for 
smeli, and a boiler-shed for sound. However, on the 
river, as in the lanes, the modern mania for s 
without exertion cannot be administered to without 
some drawbacks, and doubtless the inventive genius 
of the engineer will devise means for reducing the 
more unpleasant features of the oil-engine. In the 
meantime the new motor has many advantages over 
the steam engine and boiler for boat purposes. It is 
lighter, takes up far less room, can be started in a few 
minutes, there is no dirty coal to handle, and no fur- 
nace crown to drop if water supply be neglected. 
Moreover, one of the chief objections—the stench—is 
more apparent to the less important persons astern 
in skiffs, punts, and canoes than to the occupants of 
the boat itself, for the exhaust is discharged right aft, 
and its trail is left behind. 

The boat we illustrate this week, in Figs. 1 to 3 on 
the present page, has not, however, been built for 

leasure uses, a has been constructed by Messrs. 
J. I. Thornycroft and Co., Limited, of Chiswick, for 
the Uganda Railway Compsny, and will run on the 
spacious waters of Lake Victoria. The pleasure craft 
one sees on the Thames are nearly always driven by 
engines which consume petrol, gasoline, or, perhaps, 
naphtha. There are certain drawbacks to the use of 
these lighter distillates. One is expense, another is 
greater danger of fire or explosion, due to the highly 
inflammable s given off, even at low temperature ; 
whilst puteel, ta spite of the spread of motor-cars, 
is by no means to be purchased everywhere. The 
boat we illustrate is driven by what is often de- 
scribed as ‘‘ heavy oil,” though it is a very different 
fluid to that which formerly went by that name; being, 
in fact, ordinary petroleum. The difficulties of using 























Fic. 1. 


this fuel for locomotive purposes, ashore or afloat, are | the water than would be the case with an ordinary 


well known; but in the boat in question these diffi- | steam-driven screw. Fig. 2 gives a lon itudinal 
culties have, it is claimed, been largely overcome. section. It will be seen that the after di wood 18 
The perspective view of the boat (Fig. 1, on the | cut away, so that in sailing to the wind—supposing, 
present ) gives a general idea, and it will be for instance, the supply of fuel ran short—the boat 
seen that she sets a fair spread of canvas. As the would be fairly quick in stays; and it follows that 
ropeller runs at 466 revolutions a minute, it is of a| when power-driven, she would manceuvre easily. 
es that offers less resistance to its passage through The length of the boat is 27 ft., her beam 6 ft. 10 in., 
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ENGINES FOR OIL-MOTOR BOAT, 
CONSTRUCTED BY MESSRS. JOHN I. THORNYCROFT AND CO., LIMITED, ENGINEERS, CHISWICK. 


Fig 4. 
V 


and her draught 2 ft. 3 in. She is'very similar in appear- | 


ance and arrangement to the steam cutters carried on 
ships of the Royal Navy, but has been built of steel in 
= of wood. There are four water-tight bulkheads. 
The small space occupied by the machinery, as shown 
in Fig. 2, and also in the plan, Fig, 3, together with 
the reduced weight, as compared to steam, gives 
amuch larger passenger accommodation combined with 
increased wrest oo carrying capacity. The steel 
turtle-deck forward and the folding hoods, indicated by 
dotted lines in Fig. 2, afford shelter for the crew and 
a in bad weather. The framework of these 
a hoods can be seen in the perspective view. 

here is also a canopy over the open part of the boat. 
A useful fitting isthe hatch in the turtle-back for- 
— this being intended for mooring purposes. The 
a of keeping a foothold on a rounded deck 
: rod making fast to a buoy constitutes a real danger 
S he weather, and for a man to be able to stand 
pr a hatchway is a great convenience. The weight 
= i boat, when loaded, is 4 tons, and sling-plates are 
to the keel for lifting. The speed is 8 miles an 








hour, and sufficient oil can be 
carried for a run of 32 hours 
at full speed, or more if special 
apa is made for storing the 
uel. 


It will be convenient here if 
we give a comparison of some of 
the elements of this boat with 





| 


those of a steam cutter such as is supplied for the 


Royal Navy. 
27-Ft. 
Steam Cutter. 
Length ... Rs = 27 ft. 
Beam, moulded... <i. | Oe ae 
Depth... ae 34; -Hh;; 
Draught ... A a oe 
Displacement ... 4.29 tons 
Speed, in miles... 9 mil 
Power ... a . 15 1.H.-P. or 
> 13 B.H.-P. 
Fuel mo ‘a 
Length of machinery ... 
Weight » “ 27 cwt. 


27-Ft. 
Motor Cutter. 
27 ft. . 
6 ft. 10 in. 
3 ” 9 ” 
3.42 tons 
8 miles 
10 B.H.-P. 


...0 owt. for 12 hrs, 3 cwt. for 30 hrs. 
9 ft. 


4 ft. 6 in. 
13 cwt. 


Fig. 6. 








Fic. 7. 5 
The motive power is supplied by a Bertheau oil- 


engine of 10 brake horse-power (illustrated in Figs. 4 
| to 7 on the present page, the latter figure being a per- 
spective view taken from a photograph), which uses oil - 
as heavy as petroleum of a specific gravity from 0.82 
upwards, and with a flash-point of 86 deg. Fahr. or 
over. The consumption of oil is about 1.1 1b. per brake 
horse-power per hour. An important feature in this 
engine is that it is reversible, so that it can be con- 
nected directly to the propeller shafting without the 
need for reversing clutches. The change of the direc- 
tion of motion is effected by means of a double set of 
cams which can be shifted by simply moving a revers- 
ing lever. There is a reservoir, which is charged to 
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about 100 Ib. per square inch with burnt gases from 
the engine, for starting and manceuvring. The gases 
are admitted to the reservoir from the engine cylinder 
through a relief-valve, the pressure being ay 
below that of explosion. When the reservoir needs 
replenishing, communication is opened between it and 
the cylinder for a few revolutions; and on the required 
pressure being reached, the communication is shut off. 

The engine, as will be seen, has three cylinders, so that 
it has nodead points. The engine works, under normal 
conditions, on the usual four-stroke cycle. Oil and air 
are admitted from the vaporiser V through the mixing 
valves M m (Figs. 5 and 6). The mixture is drawn in 
through the admission stroke, in the usual way, as 
soon as the pressure in the cylinder falls below that of 
the atmosphere. Tube ignition is used, the lamp 
which keeps the tube hot also serving to heat the 
vaporiser. The exhaust-valve E (Figs. 5 and 6) is 
placed on the top of the explosion box B (Fig. 6), and 
1s opened by the cam-lever Le (Fig. 5). This lever is 
actuated by the main cam K, which also controls the 
burnt-gas valve R and its lever Lr (Fig. 6). The exhaust 
gases, when not being stored—which, of course, is tlie 
normal condition of running—pass through the ex- 
haust pipe Pe and escape under the stern, as shown in 
Fig. 2. The main cam K is driven by the cam-shaft s, 
which rotates at half the speed of the crankshaft S, 
the two being connected by the vertical shaft S/ (Figs. 
4 and 5) and its bevel wheels. This cam has five dif- 
ferent positions, and can be moved along so that the 
various sections come in contact with the levers Le or 
Lr by moving the starting lever Ls. The central posi- 
tion is for stopping, and the two intermediate posi- 
tions are for the normal working ahead or astern. 
The extreme positions are for starting in either direc- 
tion. When the cam K is in its middle position, 
the lever Le is not acted upon, and the exhaust valve 
remains inactive, so that the engine stops. When the 
cam K is in either of the intermediate positions, the 
lever Le is not in contact, and the lever Lr is in con- 
nection with a section having one prominence. The 
exhaust valve, therefore, is only opened once in every 
two revolutions of the crank, and the motor works 
with a four-stroke cycle. This is the normal way of 
working. When one of the intermediate sections is 
in contact, the motor goes ahead ; and when the other 
is so, it goes astern. When the cam is in either of the 
extreme positions, the lever Lr is in contact with a 
section having two prominences, and the lever Le is in 
contact with a similar section, so that both these 
valves are opened once during every revolution of the 
crank, The motor then works with a two-stroke 
cycle, either ahead or astern, as one end or the other 
of the cams is in contact with the levers. This two- 
stroke cycle is, however, only used for a moment at 
starting, and in conjunction with the burnt gases in 
the receiver. Since at starting the motor works with 
a two-stroke cycle, and has three cranks, it is obvious 
that there is always one of the three pistons in a 
position to be acted upon by the burnt gases, either 
ahead or astern, as may be required. 

The motion of throwing the cams over to their 
extreme — opens one of the cylinders to burnt 
gases, and the engine begins to move, working on the 
two-stroke cycle, the motive power being‘the burnt 
g ses stored in the reservoir. e cams are then moved 
into position for normal working on the four-stroke 
cycle, with explosion of the oil charge in the usual way. 

As will be seen from the drawings, the crank 
chamber and connecting-rods are entirely enclosed. 
The piston and connecting-rods, crankshaft, &c., are 
of the usual type and require no explanation. Oil is 
fed in by gravity from a small feed-tank about 1 ft. 
above the engine, the tank being supplied by a hand- 


pump. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 28, 1903. 

Tue latest rumour in the steel industry is that 
steel rails are to be reduced from 28 dols. to 24 dols. 
yer ton for the American trade, and to 20 dols. at 
Pittsburgh for rails for export. It is impossible to 
verify this rumour. The railroad companies hereto- 
fore have largely ordered during the autumn 
months for next year’s requirements, but this year 
fewer such orders have been placed. Possibly they 
have been anticipating some such action as is above 
rumoured. It is certain that they have been desiring 
a reduction, but there are no reasons on the surface 
at present to believe that there is just foundation for 








this ramour. The reduction will come as a surprise if it | G 


does come. There is a stronger probability of the 
truth of the rumour with reference to exports, as the 
entire steel industry on this side of the water is 
** marking time” with a view to a movement in the 
markets throughout the world. Much of the export 
business that has been secured has been made by ex- 
tending special rates. This practice is raising a good 
deal of denaitn on this side upon the part of 


American buyers, and is producing more or less dis- 
satisfaction. 

The iron and steel industry is exceptionally quiet ; 
the downward tendency in prices is causing a good 





deal of apprehension, and contracts which were to 
have been placed by this time are being held up, and 
only small quantities of material are being purchased. 
Consumers generally have very little stock on hand 
in consequence of this policy. Railroad companies 
have, within a few days, ordered further suspensions 
of work. It is the eg intention of a good many 
large employers of labour, such as railroads, to re- 
strict improvements, notwithstanding their urgent 
necessity. 


The demand for structural material and plates has | t 
| taken by others = according to a rumour, are desirous 


fallen to very low proportions for several days. Two 


or three large bridge contracts are about to be placed ; | 





but these requirements have been anticipated for some | 


time. In bar iron and merchant steel very little buy- 
ing has been done, as consumers, especially of mer- 
chant steel, feel that there should be, and probably 
will be, a pronounced reduction in prices. The agri- 
cultural implement industry is in a healthy condition, 
because of the requirements incident to enormous crops 
in all cereals. 

Much of the arid land throughout the interior, of 
which there is 600,000,000 acres, will be irrigated 
within a short time. The Government is setting aside 
the money derived from the sales of Government land 
for the improvement of unsaleable land, and at the 
present time there is something like 10 to 12 million 
dollars in the treasury for this purpose. It is esti- 
mated conservatively that by next summer the fund 
available will reach 25,000,000 dols. With this money 
schemes of vast proportion will be carried out for the 
husbanding of mountain water, which will be stored 
by dams in great reservoirs and distributed by canals 
and ditches for hundreds of miles through the arid 
region. This is a very important movement, and will 
in time open up vast areas of fertile territory at pre- 
sent useless for agricultural or even grazing purposes. 

The reports to-day from all interior iron and steel 
centres indicate a halting policy upon the part of 
manufacturers. The managers of the United States 
Steel Corporation have just returned from a tour of 
inspection of their scattered properties, and while the 
results of their observations have not been published, 
it is tacitly understood that a concentration of plants 
in the Pittsburgh district will be carried out. This 
company have recently added to their enormous pos- 
sessions of ore lands by leases of valuable properties, 
which is making it still more difficult for independent 
producers to ebtain ore supplies. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Further reports of orders 
for American iron having been secured in England had 
a evan effect on the pig-iron market last Thursday 
forenoon, when the prices of Cleveland warrants declined 
2d. to 42s. 74d. per ton cash and 42s. 7d. one month. 
The turnover amounted to 5000 tons. In the afternoon 
the market was completely idle until near the close, 
when considerable activity prevailed. Cleveland war- 
rants had a smart rise of ‘ad. P oad ton, 7000 tons being 
bought up, and 43s. cash was done. The change in the 
tone is said to have been due to market manipulations. 
The settlement prices were :—Scotch, 49s. ; Cleveland, 
423. 6d.; and hematite iron, 53s. 104d. per ton. The 
market was firm on Friday forenoon, and in the absence 
of sellers prices improved 2d. per ton. Only a small 
amount of business—say 4000 tons—was done. On cash 
transactions in Cleveland warrants there yas some 
irregular business done, the market opening at 43s. 3d. 
pe ton, and closing at 43s. 14d. Several lots also changed 
ands at odd dates, and the settlement prices were :— 
49s., 43s. 14d., and 53s. 9d. “ag ton. On Monday fore- 
noon the market was quietly steady, and from 3000 
to 4000 tons of Cleveland warrants changed hands 
at 42s. 10d. cash and 42s. 94d. a month. Hematite 
iron was idle, with cash sellers at 54s. per ton. In 
the afternoon one lot of Scotch iron changed hands, 
and the settlement prices were :—48s. 9d., 42s. " 
and 53s. 9d. per ton. The market was firm in the fore- 
noon on Tuesday, but only a small amount of business 
was done, and consisted of 1500 tons of Cleveland war- 
rants, which aye hands at 43s. per ton cash and one 
month. In the afternoon the price of Cleveland iron 
advanced 14d. per ton further to 43s. 14d. cash and 
43s. 24d. one month. One or two lots also changed 
hands up to 42s. 74d. three months, and the turn- 
over aggregated to 5000 tons.. The settlement prices 
were :—48s. 9d., 43s., and 53s. 9d. per ton. The fol- 
lowing are the ro quoted for makers’ No. 1 pig 
iron:—Clyde and Calder, 61s. per ton; Gartsherrie, 
61s. 6d.; Summerlee, 63s. 6d.; Langloan, 70s. 6d.; 
Coltness, 72s. 6d. per ton—all the foregoing shipped at 
lasgow ; Glengarnock (shipped at sto ha, 60s. ; 
Shotts (shipped at Leith), 64s. 6d. ; and Carron (ship 
at Grangemouth), 64s. per ton. A steady tone prevailed 
in’the pig-iron market this forenoon; but owing to the 
scarcity of buyers the tendency was easier. eveland 
warrants opened at 43s. 2d. cash, and, after touching 
42s. 114d., closed at 43s. 1d. per ton buyers. In the 
afternoon the prices of Cleveland eased off further, 2000 
tons being done at 43s. per ton cash. The settlement 
eg _were :—48s. 9d., 43s. 14d., and 58s. 9d. per ton. 

he shipments of pig iron up till the close of last month 
from January 1 amounted to 274,855 tons, as compared 
with 308,336 tons in_the corresponding portion of 
last year. To the United States 32,202 tons were 





exported, and in the ag 1902 fully twice that 
amount was shipped to the States. Last week’s ship- 
ments amounted to 9775 tons, against 7882 tons in 
the preceding week. The Canadian shipments for the 
year up till last Saturday amounted to 25,476 tons, 
against 24,707 tons in the corresponding portion of last 
year. Fairly large quantities were shipped during the 

ear to Australia, Italy, Germany, Holland, and India. 

he markets of the past week have shown more 
activity. Fluctuations have been frequent, though gene- 
rally confined within narrow limits. The old holders 
have largely sold out, and it is said that their places are 


.” with what chance of success 
remains to seen. Possibly some of the business re- 
ported as being done in the United States is either pre- 
mature or somewhat exaggerated ; but it is evident to 
manufacturers here that very active competition must be 
faced. Home trade reports do not improve, but locally 
very large quantities of iron are being consumed. 


Sulphate of Ammonia.—Throughout the past week the 
market has been quiet, but makers of the commodity are 
not inclined to look much to the shale-miners’ strike or 
lock-out ; even though it should go on, it will not cause 
much shrinkage. The price at Leith and Glasgow is 
still quoted at 12/. 7s. 6d. per ton, and there is not much 
disposition to purchase. offer of 127. 10s. per ton is 
said to have been made for January—June. Last week’s 
shipments at Leith are said to have amounted to 2508 
tons. 


Blast-Furnacemen’s Wages.—Mr. John M. MacLeod 
has reported to Messrs. James C. Bishop and James 
Gavin, joint secretaries of the Board of Conciliation 
between the owners of blast-furnaces in Scotland and the 
Scottish blast-furnacemen, that the average selling price 
for cash of Scotch pig-iron warrants in the Glasgow 
market for the months of August, September, and 
October, 1903, was 2/. 11s. 8.16d. per ton. This makes no 
change in the workmen’s wages. 


Coal Trade in the Lothians.—The past month, taken 
all over, has been a.fairly satisfactory one at most of the 
collieries in Mid and t Lothian. ‘‘ Smalls” and dross 
have dragged a little. Shipping orders are about the 
normal level, but at home there has been a fair demand, 
especially in respect of household qualities. Prices are 
quoted thus :—Steam coal, 8s to 9s. per ton; jewel coal, 
8s. to 9s. 9d.; treble nuts, 93. to 9s. 6d.; double nuts, 8s, 
to 8s. 3d.; single nuts, 6s. to 6s. 6d.; beams, 6s.; dross, 
5s. 6d. to 68.; coke of the best quality is bringing up to 
22s. per ton delivered; melting coke, 18s.; and furnace 
coke, 14s.6d. per ton. - 


Clyde Shipbuilding Trade: Launches in October.— 
Nearly one-half of the tonnage launched during October 
was due to two first-class cruisers that were put into the 
water in the early part of the month. In all 19 vessels 
were launched in October, which aggregated 44,650 tons, 
or 499 tons over the output in the corresponding month 
of last year. For the ten months of the year, however, 
the launches show a decrease of 50,676 tons’ when com- 
pared with the corresponding ten months of last year. 
As regards new work placed during the month, the report 
is again discouraging, the total not being more than 
20,000 tons, the most important contract being the 
P. and O. liner taken by Messrs. Caird and Co., Greenock. 
Another ocean liner has been taken by Messrs. D. J. 
Dunlop, of Port Glasgow — a vessel of about 3000 
tons, intended for the Union Steamship Company 
of New Zealand. The two cruisers were the Antrim 
and the Carnarvon, vessels of 10,700 tons, and _built 
respectively by the Clydebank and the Beardmore 
firms. The other big merchant ships were the Comrie 
Castle, a twin-screw steamer of 5100 tons, built 
cd Messrs. Barclay, Curle, and Co., for the Union-- 

astle Line fleet ; the Volga, a screw steamer of 4000 tons, 
built for Messrs. Good, Harrison, and Co., of Glasgow, by 
Messrs. Russell and Co., Port Glasgow; the Baron 
Gordon, a vessel of 3850 tons, built by Messrs. Charles 
Connell and Co., Scotstoun, for Messrs. Hugh Hogarth 
and Co., Glasgow. Most of the vessels were under 1000 
tons. . 

Royal Philosophical Society of Glasgow.—The new session 
of this Society will be opened to-night in the Natural 
Philosophy class-room of the University by Professor 
Andrew Gray, F.R.S., on ‘The Progress of Electrical 
Science in the Nineteenth Century, and the Electric- 
Magnetic Theory of Light.” This is one of five special 
lectures to be delivered during the session, the second 
of which is to be undertaken by Dr. Robert Caird, of 
Greenock, this night four weeks, the subject being 
‘* Developments in the Means of Communication by Sea. 
The others will be on equally interesting subjects, and 
will be delivered in January, February, and March. 


of squeezing the “‘ 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Tron and Steel.—With regard to the iron trade, the 
turn of the month has brought no improvement. The 
uncertainty there is as to what American makers may 

do is occupying the minds of consumers very much, an 
orders are being withheld wherever possible until some- 
thing is known definitely whether there is to be ‘‘dump- 
ing” of iron and to what extent. Buying is on all hands 
being severely restricted. A satisfactory feature is the 
slight increase there has been in stocks in the hands of 
makers ; and consumers are weeping themselves very bare. 
Finished iron makers are fairly well employed and are 
nearly running full time. Prices have gone down 1s. to 
Is. 6d. r ton on the month, and now stand as under :— 
West t hematites, 66s. 6d. to 68s. per ton; East 
Coast ditto, 60s. to 6ls.; Lincolnshire No. 3 foundry, 45s. 
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to 49s.; forge ditto, 46s. 6d. to 47s.; Derbyshire No. 3 
foundry, 49s. 6d. to 50s. 6d.; forge ditto, 46s. 6d. to 47s.; 
bars, 6. 15s. to 7/.; sheets, 8/. 12s. 6d. to 8. 17s. 6d. 


Manufacture of Field-Guns.—It has been stated that 
the firm of Messrs. Cammell, Laird, and Co., Limited, 
have acquired for this country certain patents for arma- 
ments and railway material from the well-known German 
firm of Messrs. Heinrich Ehrhardt. One of the principal 

atents ag | to this omnes was that relating to 
Feld-guns. e invention hasbeen tried with success b: 
the British War Office, and was used in connection wit 
the batteries bought by Great Britain from the Ehrhardt 
firm during the South African War. One effect, it is 
stated, will be that Messrs. Cammell, Laird, and Co. will 
be able to compete with some of the old-established 
ordnance works. 


South Yorkshire Coal Trade.—The demand for house- 
coal has improved during the week, but it is still much 
below the average for the time of year. This applies both 
locally and to the tonnage going to the southern and 
eastern markets. Less is doing in steam coal, as the 
shipping season is drawing to a close; and the railway 
companies are simply taking their contract quantities. 
Rather more fuel is going into some of the large works 
than was the case two months ago. Common coal is 
selling more freely. There is a steady demand for steel 
coke and prices are firm at 24s. to 25s. per ton. Blast- 
furnace coke is also in fair request. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday there was a 
fairly numerous attendance on ’Change, and the tone of 
the market was pretty cheerful. Consumers of Cleve- 
land pig showed a disposition to buy, but they 
would not place orders for next year’s delivery, 
as they regarded prospects as anything but encou- 
raging.. Producers of Cleveland iron were in a strong 
position, their make being fully taken up, and some 
of them, in fact, experiencing considerable difficulty 
in keeping up their full deliveries in accordance 
with contracts. Purchases were made from second 
hands at 43s. f.o.b. for No. 3 g.m.b. Cleveland pig 
iron; but 43s. 14d. was also reali and severa, 
of the makers put the price at 43s. 3d. No. 1 
was 44s. 6d.; No. 4 yg Ong grey forge each 43s. ; 
and mottled, 42s. 6d. t Coast hematite pig was 
dull and quiet, the output being in excess of the require- 
ments, notwithstanding the recently-reduced make. Nos. 
1, 2, and 3 were offered at 52s. 9d.; No. 1 at 53s.; and 
No. 4 forge at 51s.; and buyers hesitated considerably to 
pay these rates. Spanish ore was easier, the threatened 
scarcity having disappeared with the end of the strike at 
Bilbao. Rubio was 14s. 9d. ex-ship Tees. To-day No. 3 
g.m.b. Cleveland pig was rather stiff at 43s. 3d. Other 
quotations were unaltered. 


Manufactured Iron and Steel.—There is not much 
doing in the manufactured iron and steel industries, but 
prices, on the whole, are maintained, and it cannot be 
said that prospects are becoming worse. On the con- 
trary, some —— traders look for improvement with 
the new year. More orders for rails have been pl 
in this district. Demand for shipbuilding material keeps 
only very moderate. Common iron bars are 6/. 5s.; best 
bars, 6/. 12s. 6d.; iron ship-plates, 6/. 7s. 6d.; iron ship- 
angles, 62. 5s.; steel ship-plates, 52. 12s. 6d.; steel ship- 
angles, 5/. 10s.; and sete tolinestaden, 7l.—all less the 
usual 24 per cent. discount. Heavy sections of steel rails 
are 5/., and cast-iron railway chairs 3/. 10s.—both net 
cash at works. 


Shipments of Iron and Steel.—Last month’s shipments 
of iron and steel from the Tees reached the highly satis- 
factory total of 146,814 tons, as against 117,121 tons for 
October, 1902, and 130,100 tons for September this year. 
The quantity of iron and steel shipped to foreign ports 
last month amounted to 64,553 tons, and the quantity 
sent coastwise 82,261 tons. Of the 68,840 tons of pig 
iron cleared to coastwise customers Scotland receiv 
no less than 51,897 tons, and Germany was the 

t foreign customer, taking 15,933 tons of the 
41,579 tons sent abroad. Manufactured iron shipments 
amounted to 14,796 tons, of which 4772 tons went foreign 
and 10,024 tons coastwise, whilst the steel shipments 
reached 21,599 tons, of which 18,202 tons went abroad and 
3397 tons coastwise. India was the largest customer of 
both manufactured iron and steel, taking 3065 tons of the 
former and 7027 tons of the latter, Cape Colony, Canada, 
and Portuguese East Africa received 3152 tons, 2763 tons, 
and 2505 tons of steel respectively. 


Coal and Coke.—There is a plentiful supply of coal, 


and quotations show a downward tendency. Coke con- | }, 


tinues in good request both for home use and for ship- 

ment. The price of ave blast-furnace qualities deli. 

vered wre: 14s, 6d. Export coke is quoted up to 
-0.b, 


lbs. 9d. 





NOTES FROM THE SOUTH-WEST. 

F Cardi if. —The steam coal trade has shown little change. 

- forward shipments quotations have continued firm. 
— best large steam coal has made 14s. 9d. to 15s. per 
ym while secondary qualities have brought 14s. to 

4; 6d. per ton. As regards bituminous coal, the best 
x inary descriptions have made 14s. to 15s. per ton; 
re 0. 3 Rhondda large has been quoted at 14s. 9d. per 
: nm. Foundry coke has brought 18s. to 19s. per ton, and 
urnace ditto 17s. to 18s. 
rubio has made 14s, 3d. to 


r ton. As regards iron ore, 
4s, 6d. per ton, Tafna 16s. per 


ton, and Almeria 14s. 3d. to 14s. 6d. per, ton, freight 
charges included. 


Steam Motors on the Taff Vale.—Experiments were made 
on Thursday last week with a steam motor coach, con- 
structed from designs by Mr, T. Hurry Riches, locomotive 
engineer to the Taff Vale Railway Company. The coach 
is designed to carry 52 persons—12 first-class and 40 third- 
class ; it has also a luggage compartment. The engine 
has cylinders 9} in. by 14 in. stroke. The wheels are 
2 ft. 10 in. in diameter. The boiler, which is multi- 
tubular, has about 300 ft. of heating surface, and carries 
160 lb. pressure. The coach is constructed to experi- 
mentally test the value of this description of —— 
and it will probably be tried on various sections of the 
Taff Vale Railway. It is arranged with movable steps, 
so that passengers may board it or alight from it ata 
platform or from the ground. 


Lord Kelvin.—A special meeting of the South Wales 
Institute of Engineers has been convened for the 12th 
inst., when Lord Kelvin will sign the roll as an hon. 
member. He will be admitted by the President of the 
Institute (Mr. T. Hurry Riches), and will afterwards 
deliver an address, which is certain to be of an interest- 
ing character. 


_A Telephone War.—The Swansea Town Council has 
given the National Telephone Company notice to remove 
aJl telephone poles for which they have had corporation 
leave in the past ; and a number of men are now engaged 
in removing the poles. It is stated that the cost involved 
will run into several thousand pounds. The resolution 
was arrived at with the idea of forcing the company 
to give intercommunication with the corporation tele- 
phones. 








: MISCELLANEA. 

THE inaugural address of Mr. Robert K. Gray, as 
President of the Institution of Electrical Engineers, will 
be delivered at the opening meeting of the session, to be 
held in the rooms of the Institution of Civil Engineers, at 
8 p.m. on Thursday, November 12. The annual dinner 
-oonp ag held at the Hotel Cecil on Wednesday, Decem- 

r 9. 


At the second meeting of the Students’ Engineerin 
and Metallurgical Society, of University College, Shef- 
field, held on Friday, October 23, a paper was read by 
Mr. C. Waite, of the engineering staff, entitled 
“Recent Developments in Locomotive Design.” The 
mer was illustrated by an admirable series of lantern 
slides, comprising all the most recent developments on 
the principal companies’ systems, together with the fore- 
cast of further possible modifications in the near future. 


On Monday, October 26, Mr. Welbury addressed a 
well-attended meeting of the Yorkshire College Engi- 
neering Society, s,on ‘The Governing of Marine 
Engines.” e pointed out the necessity of efficient 
governing in order to prevent the immense strains on all 
parts, fixed and working, of the machinery, caused by the 
engines racing, and the breakdowns that ensue in many 
cases. A number of governing devices were illustrated 
by means of lantern slides, and their special features ex- 
plained. 

We learn that at a committee meeting of the Auto- 
mobile Club, held on November 2, the following resolu- 
tion was , Viz. :—‘*‘ That it is not in the interests of 
automobilism that road trials should be held except b 
the Automobile Club of Great Britain and om tl a 
affiliated clubs, and recognised bodies, and that no permits 
be given for any events which disregard this principle, 
and that all persons taking part in such unauthorised 
trials be disqualified from club competitions.” It is to be 
hoped that all possible delinquents will be duly awed by 
the terrible threat embodied in this autocratic resolu- 
tion. 


At Stangfjorden, in Norway, the production of peat- 
coke has been going on for some two or three years with 
fairly satisfactory results. The process consists in the peat, 
which has been previously partly dried, being convert 
to coke in receptacles heated by electricity. The process 
has the advantages of only nage: < e a short time, 
and of bringing about an even coking of the various 
squares of peat. The peat-coke is very firm, and of a 
deep black colour. The gas from the coking receptacles 
is used for a— the air of = fp herace a The 
pein | electricity is genera y a neighbouring 
waterfall. 


We have received from the Glasgow University Engi- 
neering Society a copy of their Ue ggrenge: for the ensuing 
session. We note that, in addition to the capital pro- 
gramme of papers given below, it has been arran for 
the Society as a body to visit Hamburg, Kiel, and Berlin. 
The list of papers is as follows :—November 5,—‘‘ Steam- 
ship Speeds on Trial and on Service,” by Mr. P. A. Hill- 
ouse, B.Sc., M.I.N.A. November 26.—‘‘ Design of 
Modern Electric Power ee oe Mr. P. D. Ionides. 
December aha ol by r. D, M‘Lellan, M. 
Inst. C.E. January 14, 1904.—Hon. President’s Address, 
by Mr. Andrew 8. Biggart, A. M. Inst. C.E. January 28. 
—‘“* Medium-Speed Engines for Electrical Purposes,” by 
Mr. G. E. Windeler. February 11.—‘‘ Recent Develop- 
ments in Internal-Combustion Engines,” byMr. L. Rotten- 
burg, M. Inst. E.E. February 18.—‘‘ The Evolution of 
Sewage Disposal,” by Mr. A. B. M‘Donald, M. Inst. C.E. 
February 25.—‘‘ Motor Vehicles for Goods Transport,” by 
J. E. Thornycroft, A. M. Inst. C.E. March 3.—Annual 
business meeting. 


In a paper read by Mr. D. E. Hauser before the 
Spanish Physical Society, the author stated that he had 


”» 
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found that in working with the Wehnelt interrupter an 
acidified solution of magnesium sulphate led to much 


better results than when a pure solution of sulphuric acid 
was adopted, as is the usual plan. Thus, with simple 
sulphuric acid of 1.195 specific gravity, the interrupter 
would not commence to work with a tension of less t 

65 volts and a current of 26 amperes; whilst when the 
strength was increased so that specific gravity was 1.305, 
a tension of 20 volts and a current of 15 amperes was still 
necessary. When, however, to a solution of sulphuric 
acid of density 1.050, 20 per cent. of magnesium sulphate 
was added, the interrupter worked well with a tension of 
20 volts and a current of 5 amperes ; whilst even with a 
voltage of 118 volts the corresponding current was only 
12.5 amperes, as against the 25 amperes needed with plain 
sulphuric acid used with a similar voltage. Further, the 
number of interruptions was much greater with the 
magnesium sulphate solution. 


The Manchester Section of the Institution of Electrical 
Engineers have arranged the following p mme for the 
EE session :—November 17, 1903, E. W. Cowan, 
M.1.M.E., Chairman’s Address ; followed by a short de- 
monstration of the properties of Radium, by Dr. Schuster. 
—December 15, 1903, A. C. Eborall, M.I.M.E., ‘ Poly- 

hase Electric Traction.”—January 19, 1904, A. S. Giles, 

.I.E.E., ‘‘Coal Consumption in Central Stations.”— 
February 2, 1904, W. Chilton, ‘‘Steam Turbines.”-—Feb- 
ruary 16, 1904, J. M. McElroy, ‘‘ Manchester Tramways 
Equipment: Line and Rolling Stock.”— February 26, 
1904, Annual Dinner.—March 1, 1904, H. L. Kirker, ‘‘ The 
Mersey Railway: Multiple Control System.”—Mar. 24, 
1904, at Liverpool, Joint Meeting with the Liverpool 
re wEre Society: J. L. Hunt, A.M.I.C.E., 
A.M.I.E.E., ‘‘ Notes on the Design of Electrical Ma- 
chinery.”—March 29, 1904, T. W. Sheffield, A.M.I.E.E., 
‘*Safety Devices for Electric Traction.”—April 12, 1904, 
General Meeting. The Hon. Sec. is Mr. P. A. Ramage, 
Salford Ironworks, Manchester. 


The Birmingham, Tame, and Rea District Drainage 
Board, on the advice of their engineer, Mr. John D. 
Watson, have decided to instal a complete electrical 
power transmission scheme, and to this end have given 
their sanction to an application being made to the 
Government Board to borrow 14,000/. for the purpose of 
erecting a boiler-house, electric generating station, over- 
head transmission line, motors, pumps, transformers, &c. 
In the last session of Parliament, authority was granted 
to the Birmingham, Tame, and District Drainage 
Board to sell two acres of land to the City of Bir- 
mingham for the purpose of constructing a refuse- 
destructor thereon. In payment for this land the cit 
of Birmingham undertake to generate steam in auf- 
ficient quantity to develop 175 brake horse - power 
when utilised in a high-speed engine. The Drainage 
Board propose to utilise this power in generating 
electric power in the form of three-phase current 
at the generating station, which will erected at 
Saltley, near Birmingham, and transmit the power 
a distance of five miles over the Drainage Board's out- 
fall works and irrigation lands at a transmission 
pressure of 2300 volts. There will be two generating 
sets, consisting of two high-s engines by Belliss 
and Morcom, each of which will be direct-connected to 
one British Thomson-Houston revolving field type of 
generators—the latter generating three-phase current at 
50 cycles and 2300 volts. This current will be led direct 
to the overhead transmission line, which line will be 
tapped at eight apes along the route, at each of which a 
sub-station will be erected, containing the necessary step- 
down transformers for transforming the high-tension 
current from 2300 volts to 200 volts. At four of the sub- 
stations, centrifugal pumps direct connected to British 
Thomson-Houston induction motors will be installed 
for pumping purposes, replacing separate installations 
of steam-driven pumps—the transport of fuel and 
water to which is necessarily an expensive item. These 

umps will be placed at different positions on the 

rd’s estate, where the level of the land is such 
as to necessitate pumping the water on to the land 
from the main culvert, which runs throughout the 
length of the estate. There are fourteen motors in all, 
ranging from 2 to 28 horse-power, a number of which are 
u for operating machinery on the different farms 
situated on the board’s estate, and also for operating dis- 
tributors and such machinery of a special nature as is 
used in connection with the treatment of sewage. The 
lighting of the principal buildings situated on the 
board’s estate will also be carried out from the 
same generating station, This scheme, which, in its 
comprehensive nature, might almost be cal & pioneer 
scheme—and as o— to pumping in connection 
with sewage disposal is undoubtedly a pioneer scheme— 
is entirely due to the initiative and enterprise of the 
board’s engineer, Mr. John D. Watson. The contract 
for the complete equipment of the generating station, 
sub-stations, and erection of the transmission line, together 
with the contracts for the soply of all motors and _acces- 
sories, has been provisionally placed with the British 
Thomson-Houston Company, Limited, of Rugby, and 
work will be commenced immediately the Local Govern- 
ment Board have sanctioned the necessary loan. 


ee 





Braprorp Corporation TRAMWAYS.—The annual re- 
port of the tramway committee of the Bradford Town 
Council states that all overhead wiring is now carried out 
by the Council, and that during the past year the route 
length of the lines has been increased from 39 to 45 miles. 
Car-mileage incr: in the past twelve months by 
1,719,898 miles, and the receipts have expanded by 
68,9847. The committee has equipped 206 cars, and 187 
are in regular service. The total receipts for the year 
ending ao 31 were 183,628/., or an average of 10-12d. 
per car-mile. The number of passengers carried was 





44,000,000. ; 
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NOTICES OF MEETINGS. 

Groxoaists’ AssociaTIoN, Lonpon. —The meeting on Friday, 
November 6, will be devoted to a Conversazione, which will be 
held in the Library of University College, Gower-street, W.C., 
at 8 p.m. 2 

Tue INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ AB8SO- 
c1aTION.—Monday, November 9, at 7.30 p.m. Paper by Mr. Walter 
H. A. Robertson, Graduate, of Birmingham, on “ Heating and 
Ventilating on the Plenum System.” Mr. Henry Lea, Member of 
Council, in the chair. 

Tut Surveyors’ INstTITUTION.—The first ordinary general meet- 
ing of the Session 1903-4 will be held on Monday, November 9, 
at 8p.m., when the President, Mr. Albert Buck, will deliver an 
opening address. 

Tue InsTITUTE OF MARINE ENGINEERS.—Monday, November 9, 
at 8 p.m., at 58, Romford-road Stratford. Paper, or adjourned 
discussion :—‘“‘ Refrigeration.” 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, November 9, 
in the hall of the Cleveland Literary and Philosophical Society, 
Pa sven mathew Middlesbrough, at 7.30 p.m. precisely, when 
the Presidential Address will be delivered and the following paper 
read :—‘‘ —— Engines at Tees Iron Works,” by Mr. Herbert 
Marshall, A.R.S.M., M.I. Mech. E., Middlesbrough. 

THE INSTITUTION OF CrviL ENGINEERS.—Tuesday, November 10, 
at8p.m. Paper to be submitted for discussion :—‘ Tensile Tests 
of Mild Steel, and the Relation of Elongation to the Size of the 
Test-Bar,” by Professor W. C. Unwin, B.8c., F.R.S., M. Inst, C.E. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—The opening meet- 
ing is fixed for Thursday, November 12, at 8 p.m., when the 

remiums awarded for papers read or published during the 
 ohars a 1902-3 will be presented, and when. the President, Mr. 
Robert Kaye Gray, will deliver his Inaugural Address. 

PuysicaL Society oF Lonpon.—Friday, November 13, at 8 p.m., 
at the Royal College of Science, Exhibition-road, South Kensing- 
ton. Agenda:—l. ‘* Means for Electrifying the Atmosphere on a 
Large Scale,” by Prin, Sir Oliver J. Lodge. 2. ‘* An Arrangement 
for Driving Mercury Pumps,” by Prin. Sir Oliver J. Lodge. 
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MUNICIPAL ACCOUNTS AND AUDITS. 

Durine the present week elections have been 
held in all the municipalities in the country for 
the return to the town or borough councils of 
men who will represent the ratepayers and pro- 
tect their interests in matters of local govern- 
ment. The responsibilities of such a representa- 
tive are great, and ought not to be lightly accepted ; 
but when they have been accepted, they must 
be—or ought to be—fulfilled with no regard to 
self-interest, but with a single-minded desire to 
promote the welfare of the whole community and 
to ensure that its affairs shall be conducted on a 
sound business footing. We know that there are 
m ny members of local councils who do endeavour 
to the best of their ability to follow this ideal ; we 
also know that there are others who do not; and 
there is a third class between these two, consisting 





2|of men who walk honestly enough according to 


their lights, but who are not qualified, either by 
education or training, to take a broad intelligent 
view of the business management of the great 
trading concerns which now form the special feature 
of municipal enterprise. The affairs of a particular 
municipality will, as a general rule, be wisely 


634 | conducted, or the reverse, according as the first 


of our three classes of representatives is in the 
majority on the council or in the minority ; but 
whichever class may have the upper hand, it is 
still the duty of the ratepayers themselves to 
try to understand the details of their local schemes, 
and to keep a watchful eye upon the actions and 
methods of their representatives. This will become 
more and more necessary as the field of municipal 


me enterprise is widened. Let us see, then, what the 


Joint Committee on Municipal Trading, which sat 
during the last session and issued a report, has to 
tell us concerning the financial management of 
municipal undertakings, 


Owing to the late date at which the Committee 


Was appointed, it was obviously impossible for them 


to survey the whole field included in the terms of 
reference, before the close of the Parliamentary 
session, and they therefore wisely determined to 
limit themselves to one or two distinct aspects of 
the question, so:that they might be able to make a 
report. The particular subject chosen was munici- 
pal accounts, ‘‘ with regard both. to ‘the form in 
which they are prepared, the systems under which 
they are audited, and the right of access to them 

ed by the ratepayers,” and the evidence 


| taken was chiefly directed to these questions.’ The 


whole body of evidence is extremely interesting, 
and represents all shades of opinion. Some of it 
is very valuable, and anyone who desires to learn 
the - financial methods Oy tee by municipal cor- 
porations in England and tland in carrying on 
their different enterprises ought to ‘study carefully 
the pages of the blue-book containing the report of 
the proceedings of this Committee. - 

One of the most important ‘quéstions raised in 
the evidence, and one on which an extraordinary 
diversity of opinion was manifested, was the exact 
relationship, if any, between a sinking fund and a 
depreciation fund. As is well known, when local 
authorities borrow money for.a new ‘undertaking, 
they are required to set aside each year out of 
revenue a sum equal to a fixed percentage of the 
total capital borrowed, to form a sinking fund 
which will. be sufficient, at the end of the period 
for which the loan is granted, -to repay the 
whole loan. Thus a sinking fund is ‘a fund for 
1 rm of borrowed capital; but in nearly 
all the English municipalities the view is 
taken that such a fund serves ‘exactly the 
same purpose as a depreciation fund, and- there- 
fore. no.separate allowance need be made-for de- 

reciation. This view was forcibly expressed 

efore the Committee by many witnesses, some of 
them professional accountants of standing, so that, 
although it may not appeal to us, it deserves to be 
considered: The grounds upon which such a view 
is — may: be briefly stated in something 
like the following form :—The Local Government 
Board (or Parliament), in fixing the period of a loan, 
takes into account the natural life of the under- 
taking for which the money is borrowed, and makes 
the period as nearly as possible the same as the 
estimated natural life. Therefore, if you make 
satisfactory provision out of revenue for repairs 
and maintenance, and also for a sinking fund, you 
have done all that can be required of you; for at 
the end of the period of the .loan you will, by 
your sinking fund, have paid off all the debt, 
and will have an asset, free of debt and in fair 
working order, though not, perhaps, as efficient as 
when everything was new. If it be then desired, 
or found. necessary, to renew the whole plant, it 
will be for the citizens of that generation to nego- 
tiate a fresh loan, and to bear the consequent 
burden. It is sufficient for this generation to pay 
off its own debt in the life of its own undertaking ; 
future generations must look after themselves. 
Some of the exponents of this view yield a little 
more, and say. that in addition to providing for 
repairs and maintenance, allowance should also be 
made for unseen: contingencies—as, e.g., the blow- 
ing-up of a gasholder, or some similar catastrophe 
—by payments out of revenue to a reserve fund. 

This may be called the English view, as it pre- 
vails generally throughout municipalities south of 
the Tweed, and against it we have the Scottish 
view that sinking fund and depreciation fund are 
entirely different things—that the one has no rela- 
tion to the other, and that sound finance demands 
the provision of a depreciation fund, whether there 
be a sinking fund or not. The Scottish munici- 
— act upon this view, and its leading exponents 

fore the Committee were the representatives 
of the Glasgow Corporation. We have es a. 
had occasion to criticise the financial methods of 
that body in its trading undertakings, more especially 
as to the quantum of its depreciation allowances 
and lack of a definite scheme of percentages irre- 
spective of the — for the year; and it therefore 
gives us all the greater pleasure to express our 
thorough agreement with its representatives in the 
views they expressed on the general question before 
the Committee. To our mind it seems clearthat 
in this matter the Scottish plan is the only sound 
one. We can best prove this by examining the 
alternative plan. 

What was the object of Parliament in requiring 





local indebtedness to be paid off by means of a 
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sinking fund? Really it was to prevent anything 
in the nature of permanent debt attaching to local 
authorities. Let us grant that the natural life of 
the particular undertaking is an important factor in 
determining the period of the loan. The question 
then arises, Did Parliament intend that when the 
loan was paid off, the undertaking should then be 
‘fon its last legs,” and that a fresh loan should be 
necessary to set it up again? It is difficult to 
arrive at the exact intentions of Parliament in this 
matter, but the saner view unquestionably would 
answer the question in the negative. The fact 
that only short periods—sixty years—are granted 
for the redemption of loans for such permanent 
concerns as public parks, or waterworks, serves to 
indicate that Parliament also tends to this view ; 
but whether this be so or not, we need only 
examine the tremendous accumulations of local 
debt in recent years to see that if the next genera- 
tion is to borrow again for all the undertakings 
started to-day, and provide in addition for the 
new needs of that generation, there is a very 
serious prospect of financial ruin for many of 
our municipalities. The wise plan would be 
that the present generation, undertaking the 
responsibility of introducing a new scheme, should 
arrange not only to pay off the debt, as it is re- 
quired to do by Statute, but also to set aside sufii- 
cient sums, from year to year, to replace old or obso- 
lete plant, so that the next generation may receive 
the undertaking not only free of debt, but in as 
good and as efficient a condition as it is to-day. 
That generation will have heavy enough burdens in 
proving for its own needs—many of which cannot 
be foreseen at present ; let us take care that we do 
not make them too heavy to be borne by casting on 
extra burdens which it cannot refuse, although it 
has had no voice in the decision which gave them 
birth. 

This view, as we have said, is not common in 
England ; but we are glad to see that its justice 
has impressed itself upon some town councillors, 
and that it has recently been urged upon the Incor- 
porated Society of Accountants at their Liverpool 
conference. Mr. Frederic Walmsley, a member of 
that society, who is also, we believe, Chairman of 
the Finance Committee of the Bolton Corporation, 
has expressed in very clear and logical terms the 
justice of this view, and the consequent necessity 
of providing a depreciation fund, in a paper read 
at that conference. He there points out that the 
debt of local authorities in England and Wales per 
1l. of rateable value had risen from 19s. 4d. in 
1882 to 1l. 6s. 7d. in 1892, and to 11. 13s. 6d. in 
1901; and he pertinently asks, ‘‘ Are we quite 
sure that the country and its people will be able 
comfortably to bear burdens such as this genera- 
tion is building up for them?” This is a question 
which it would be well for the ratepayers of this 
country to consider. 

From the questions repeatedly put to different 
witnesses by members of the Municipal Trading 
Committee, it is quite clear that they were exer- 
cised in their minds as to the validity of the suppo- 
sition that a sinking fund does away with the 
necessity for a depreciation fund. In their report, 
however, they have expressed no opinion ; but 
they have recommended that an opinion on the 
subject should be expressed by the auditors of 
municipal accounts. ‘‘ Auditors should be re- 
quired,” they say ‘‘to express an opinion upon the 
necessity of reserve funds, of amounts set aside to 
meet depreciation and obsolescence of plant in 
addition to the statutory sinking funds, and of the 
adequacy of such amounts.” e should certainly 
like to see this recommendation enforced by law. 

The evidence on the form of municipal accounts 
showed that there is no uniform practice amon 
corporations, and the Committee has recommend 
that the Local Government Department should 
invite representatives of the principal societies and 
associations of accountants and auditors in Scot- 
land, England, and Wales to confer on this subject, 
to see whether something like a standard form can 
not bearrived at. It is undoubtedly desirable that 
something of this nature should be done, for at 
present it is often very difficult, even for men 
accustomed to accounts, to find out exactly the 
position of a municipal undertaking from an ex- 
amination of its published accounts. They ought 
to be set out in a form which is easily compre- 
hended, as every ratepayer has a right to know 
how the affairs of his municipality stand. 

The other recommendations of the Committee 
deal mostly with the manner of auditing municipal 





accounts. The evidence shows clearly that the 
present system is quite inadequate ; in too many 
cases the audit is simply a certification of figures, 
and there is no real check upon extravagance or 
pos st mg or illegal expenditure on the part of the 
councils. The elective auditors may occasionally 
ferret out malpractices ; but more often their audit 
is in no sense an audit at all. The Committee 
therefore recommends that auditors should be pro- 
fessional accountants ; that they should be elected 
by the local authorities, subject to the approval of 


the Local Government Board; and should hold | 


office for a term not exceeding five years, but 
should be eligible for reappointment. Their duties 
should not be confined merely to certification of 
figures, but should be a real inquiry into the 
accounts, and they ought to certify (1) that the 
accounts are in order or otherwise ; (2) that separate 
accounts of all trading undertakings have been 
kept, and that every charge which each ought to 
bear has been duly debited; (3) that in their 
opinion the accounts issued present a true and 
correct view of the transactions and results of 
trading (if any) for the period under investigation ; 
and (4) that due provision has been made out of 
revenue for the repayment of loans, that all items 
of receipt and expenditure and all known liabili- 
ties have been brought into account, and that the 
value of all assets has in all cases been fairly stated. 

These recommendations are all excellent, and we 
earnestly hope that they may be given the neces- 
sary authorisation by statute. The item No. 2 
above, which the auditor has to deal with in his 
certificate, is especially important. It is often 
alleged against trading municipalities that charges 
which ought to be made against a particular under- 
taking are transferred to some other, in order to 
prevent a debit balance. 


object to its absolute prevention by the auditors 
being called upon to deal with this matter in their 
certificate. e gather from recent utterances of 
leading municipal councillors that the local autho- 
rities have nothing to hide, and court the fullest 
inquiry. If this be so, they will not only welcome 
these recommendations, but will use their influence 
to pass them into law. Then we shall know better 
how matters stand; meanwhile, we hope rate- 
payers will consider these problems, and will take 
an active interest in the doings of their local 
councils. 








ENGINES FOR THE LONDON COUNTY 
COUNCIL TRAMWAY STATION. 

On Tuesday last, after appointing Mr. A. L. C. 
Fell as chief officer of tramways at a salary of 
15001. a year, the London County Council pro- 
ceeded to consider the tenders for.the supply of 
four 5000-horse-power engines which are required 
for the electricity generating station now being 
established at Greenwich in connection with the 
working of the Council’s tramways. Sixteen 
tenders had been received, but three of these— 
those of Messrs. Fullerton, Hodgart, and Barclay, 
of Paisley ; the Maschinenfabrik Buckau Aktien- 
Gesellschaft, of Magdeburg; and A. Borsig, of 
Berlin—do not appear to have fully complied with 
the conditions as to tendering laid down. 
other thirteen competitors for the order, and the 
amounts of their tenders, were as follow :— 


£ 8. 
Cole, Marchant, and Morley, Limited, 

Bradford aN. 
The Wallsend Slipway and Engineer- 

ing Company, Limited, Wallsend-on- 

'yne— 
With German steel A 88,525 0 
With English steel o --- 92,625 0 
Davey, Paxman, and Co., Limited, 

Colchester an a ae ... 96,693 0 
John Musgrave and Sons, Limited, 

Bolton... ea ® oe aa Oo 
Ferranti, Limited, Hollinwood, Lancs. 99,250 0 
The Allis Chalmers Company, London 99,750 0 
Yates and Thom, Blackburn ... ... 100,680 0 
Aktieselkabet Burmeister and Wains, 

poe sang Sa mth Ae na ... 105,683 0 
Gourlay Brothers and Co., Dundee ... 107,168 0 
D. Stewart and Co., Limited, Glasgow 109,066 0 

Ditto, Alternative... 7 ... 105,492 0 
Willans and Robinson, Limited, 
Rugby ... ene ase a ... 131,857 0 
It will be seen that the Council had a moderately 


wide field of selection, although one or two well- | 
known firms, who are well in a position to execute | 
the work, are not on the list. No doubt this is to} 


be accounted for by the reputation the London | 


The local authorities, as | 
a rule, strenuously deny this ; they therefore cannot | 


The P 


County Council has obtained for attaching onerous 
conditions, prompted by political exigencies, to 
their contracts. The tks had been gone through 
by the Highways Committee of the Council, who 
had taken the opinion of the Council’s electrical 
engineer. The result was that the Committee 
advised that the offer of Messrs. Musgrave and Sons 
‘should be accepted. After some discussion the 
suggestion of the Committee was acted upon, and 
the Council’s officials were directed to take the 
necessary steps for closing the contract with the 
Bolton firm at the price stated. It will be seen, there- 
fore, that by no means the lowest tender was ac- 
cepted ; indeed, the price to be paid is 11,7911. 10s. 
above that of Messrs. Cole, Marchant, and Morley, 
a difference of about 12 per cent. on the contract. 
The decision did not pass without being chal- 
lenged, as might be expected in a body formed as 
the Council is. Mr. Torrance expressed the 
opinion that the expenditure of the Council had 
been alarmingly excessive during the past ‘year, 
andit was not policy to pass over the lower tenders. 
When much has been spent, economy becomes of 
increased importance; but economy in first cost 
is not the only point that needs consideration. 
Economy and efficiency in working are of still 
greater importance, especially in a tramway system, 
in which delay may involve individuals in great 
loss. We have no doubt that all the tenderers 
could construct engines of good quality, but it 
is quite possible that in every instance they 
would not have been equally efficient for driv- 
ing three-phase electrical machinery which has 
to run in parallel. This is a matter of great 
nicety, and there have been instances in which 
engine-builders of great repute have not been suc- 
| cessful. In such a matter the opinion of the engi- 
neer advising a municipal authority is of far greater 
moment than a few per cent. difference in tenders. 
|He is the only person who is capable of under- 
standing exactly what is required of the engines, 
and if they are capable of fulfilling the con- 
ditions. This is often forgotten by the municipal 
councillor, who is too apt to consider the scientific 
men he employs simply as a somewhat superior 
kind of foremen to carry out his instructions. 
Without knowing the full details of the case in 
question, as these are not before us, it is impos- 
sible to say how fully the Committee and their 
technical advisers were wise in passing by the 
lower tenders. No doubt the fact that Messrs. 
Musgrave supplied engines for a part of the great 
Glasgow tramway installation was a strong argu- 
ment in their favour, and the experience they have 
since gained must have been of considerable value. 
It may be pointed out, however, that the Wallsend 
| Slipway and Engineering Company, Limited, have 
| also constructed engines for electrical generation of 
| large size, and these, moreover, have reached a very 
remarkable economy in working. One of the 
tenders of the Tyne firm was over 80001. less than 
that of Messrs. Musgrave, but this, it will be seen, 
was with German steel. With English steel the 
difference was less considerable, amounting to some- 
what over 4000/. Our municipal bodies have not 
on occasions shown themselves to be very particular 
as to the origin of the raw material for things they 
urchase, and the fact of German steel being given 
in the alternative tender was not. brought forward 
asa reason for it being passed over. Whatever 
may be the merits of the case in this respect, the 
matter is one full of significance for English steel- 
makers. Whether the fact is due to “dumping” 
or to cheaper methods of production in Germany 
is well worthy of consideration and inquiry. 














COLONIAL RAILWAY ADMINISTRA- 
TION DURING CRISES. 

In the agricultural crisis of the past year the 
Queensland Railway Commissioner adopted a 
policy directly contrary to that of the New South 

‘ales railway authorities, upon which we had so 
much satisfaction in commenting last week. In 
both of these Australian Colonies, as indeed in all, 
'the serious drought of the past twelve months, 
_ following as it did upon a series of dry seasons, has 
‘resulted in very severe depression in the agricultu- 

ral and pastoral industries. In New South Wales 
the rates were reduced to a minimum, so as to supply 





hay and other food stuffs to starving cattle, as well 


as to remove cattle to more fertile land ; but in 
Queensland, the Railway Commissioner, in order 
to meet the ‘‘inevitable shrinkage in the volume 
of traffic” consequent upon the long drought, 
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could find no alternative but to generally raise 
rates and fares, which was done on July 1, 1902. 
In New South Wales the effect was to keep alive 
a vast quantity of stock—the most valuable asset 
of the colony ; in Queensland, cattle and sheep at 
the end of 1902 numbered less by 30 per cent. than 
in the previous year. We donot say that the Rail- 
way Commissioner is responsible for this, but there 
can be no doubt that had more lenient measures 
been taken, the colony might not have suffered so 
severely. In New South Wales, as the result of 
the reduction of freight rates on food stuffs for 
sheep and cattle, and also as a consequence of 
removing stock at nominal rates to parts where 
there was less likelihood of them starving, there 
was a direct loss in the revenue of 221,000. The 
Commissioner for Queensland says that although 
it cannot be accurately ascertained what the result 
of increased rates and fares has been, he has no 
hesitation in saying that the revenue is at least 
100,0007. better than it would have been if the 
rates and fares had not been raised. The Railway 
Commissioner of Queensland, in reply to criticism, 
says that he has never had any hesitation in 
recommending reduced rates and fares whenever 
he could see a profit in doing so ; but to those who 
urge that the only way to increase revenue is to 
reduce rates and fares, he can only turn a deaf 
ear. There is much to be said from his point of 
view, but there are occasions in which a colonial 
railway system may well be regarded as a part of 
the colony itself, and its revenue be sacrificed 
temporarily for the good of the community, and for 
the purpose of tiding agriculture over a difficult 
period, so that it may be able to furnish paying 
traffic in subsequent years, and not be so com- 
pletely crushed that its recovery will be indefinitely 
postponed. 

From other points of view the report of the year’s 
working of the Queensland railways requires careful 
consideration. There has been, of course, a shrink- 
age of traffic. This, of itself, only shows the keen- 

‘ness of the crisis through which Queensland, like 
most of the other colonies, has been passing, so far 
at least as the agricultural and pastoral industries 
are concerned. We-.have already indicated the 
serious decrease in the number of stock alive. 
There were 3,000,000 fewer sheep at the end of 
1902 than in the previous year, while of cattle 
the reduction was 1,230,000. The number of cattle 
and horses carried by the railway was reduced 
almost exactly to one - half, while the number 
of sheep and pigs shows a decrease from 1,600,000 
to 1,069,000, as compared with the previous 
year. Turning to agricultural produce, we find 
that the total tonnage carried by the railways 
during the financial year ending June last was 
229,217 tons, as compared with 401,393 tons in the 
preceding twelve months. As a consequence of 
the shrinkage in the native produce, there was a 
very considerable increase in imports of grain. At 
Brisbane the imports were, under most heads, 
from six to ten times what they were in the previous 
year. At Rockhampton they were, in the case of 
maize, five times ; in the case of bran, eight times ; 
and in the case of wheat, one and a half times. At 
Townsville, another principal port, the increases were 
as great. The wool carried by the railways showed 
a decrease of over 5000 tons. The aggregate result 
has been a decrease in the tonnage of goods and 
minerals carried of nearly 10 per cent.—from 
1,725,520 to 1,566,960 in the financial year 
which terminated with June. The decrease in 
revenue from goods and mineral traffic was at 
a slightly greater ratio—from 868,9221. to 766,6361., 
because although there were increases in rates 
and fares in many directions, some slight con- 
cessions were made in conveying some of the 
produce for starving stock at half the ordinary 
rates. But, as we pointed out in connection with 
the New South Wales returns, the average earn- 
ings per ton-mile for all food stuffs for the cattle 
and sheep decreased in one year from 0.36d. to 
0.04d., the latter being practically an irreducible 
ninimum. 

As regards passenger traffic, there has here also 
been considerable shrinkage in volume, due to the 
fact that, owing to lees produce, the agriculturists 
had less money in their pockets, and consequently 
there was less, if any, ‘‘ jaunting about,” as well 
as fewer and cheaper improvements. on their 
holdings. This, according to the Commissioner, 
was another incentive to him to raise the fare. 
The number of passengers on the railway de- 
creased by 12.68 per cent., falling to 4,048,161, 





excluding season - ticket holders, or consider- | with the renewal of timber sleepers. The renewals 
ably less than in the preceding three years. ‘The for the past year were 25 per cent. fewer than two 


decrease in passenger payments, ‘owing to the 
increased fares,” we are told, is only 0.68 per cent. 
The average revenue per passenger was therefore 
1s. 8d., as compared with 1s. 5?d. ; and it is safe 
to assume, in view of the few journeys of the 
agriculturists up country, that the average dis- 
tance run was less; but there is no information as 
to the average passenger fare per mile. The Com- 
missioner seeks-to prove that the increased fare is 
not because of the shrinkage in the volume of 
traffic, by giving figures to and from certain 
stations in the interior of the country. These 
figures show that the traffic has been diminishing 
during the past four years, and he points out that 
the increased fares have been in operation for one 
year only. But there is such a thing as an 
irreducible minimum volume of traffic, and an 
increase in traffic over that which is absolutely 
essential, alike in goods and passenger traffic, can 
only be developed by the reduction of rates and 
other concessions. The number of passengers on 
the lines in question has decreased in four years 
by 50 per cent., while the payments have only 
decreased by about 33 per cent. The decreased 
volume of traftic, he says, naturally involved a 
lower expenditure, and he assures his Government 
‘*that no stone I can lay my hands on has been 
left unturned ” to reduce expenses. This is most 
commendable, and therefore it is interesting to 
investigate the direction in which this economy is 
being practised. 

While the total revenue, including non-paying 
traffic, shows a decrease of 147,9491., to which 
practically everything but coal, flour, and general 
merchandise has contributed, the working expenses 
have decreased to the extent of practically 130,000/. 
The train-mileage has been reduced pari passu 
with the traffic; the revenue per train-mile con- 
tinues practically the same—4s. 11}d., against 
4s. 107d., and, most surprising of all, the expendi- 
ture is exactly as before—3s. 6d. Taken by itself, 
this might mean very satisfactory management, 
but when we come to details we find that the 
maintenance account has been decreased to the 
extent of 62,8411.—half of the reduction on expen- 
diture on the whole system. Now the need for 
maintenance does not necessarily decrease pro rata 
with trafiic. Thelocomotive expenses have decreased 
to the extent of 46,0001., or by 11.8 per cent., and 
the train-mileage 11 per cent. The traffic branch 
also shows a reduction of 19,442/., and the ex- 
penses and general charges 1015/., making a total 
of 129,369. Had no such reduction in mainten- 
ance, &c., expenses been made, there would, of 
course, have been a very much larger deficit. The 
New South Wales Commissioners were quite pre- 

ed to face their deficit, conscious that an intel- 
igent Government would appreciate the advantage 
derived by the colony in the assistance rendered to 
the agricultural industry at a period of the most 
serious moment; but here the Commissioner points, 
with some satisfaction, to the fact that the deficit, 
notwithstanding the special conditions, has only 
increased from 449,946/. to 494,128/. 

An examination of the reports of the chief engi- 
neer and of the locomotive engineer throws some 
light upon the large reduction in the maintenance 
account. The net decrease in expenditure on 
maintenance proper is, in the chief engineer’s 
report, distributed as follows :—Reduced number of 
men on lengths accounts for 22,0001. ; reduced ex- 
penditure on bridges and fences, 10,0001. ; reduced 
sleeper renewals, 16,0001. ; special retrenchments, 
about 12,0001. ; reduced mileage, 3000/. ; and other 
small items, 2000/. Last year we had occasion to 
refer to the introduction of the flying gangs, so as 
to reduce the cost of maintenance, and we note 
that the number of men per mile for relay work, 
&c., is now 0.61, as compared with 0.76 two years 
ago, and that the cost of relaying work is Is. 1$d. 
per train-mile, as compared with 1s. 4$d. two 
years ago. Owing to the drought, the weed- 
ing of the line has, however, increased in cost 
from 61. 18s. 11d. in the previous year to 71. 5s. 6d. 
now. The total cost of labour per mile, including 
menon lengths, mechanics, flying gangs, &c., has been 
reduced from 921. 11s. two years ago to 711. 17s. 6d., 
and the engineer claims that this reduction has 
been achieved without any appreciable deteriora- 
tion of line. The engineer again renews his warn- 
ing that the average age of the line is increasing, 
and that in future it will be difficult to keep down 
the cost of maintenance, especiaily in connection 








years ago. The average age of the lines is now 
16.93 years, the Southern lines being 17.42 years, 
the Central 19.21 years, and the Northern 13.66 
years. The renewal of rails will therefore require 
to be considered sooner rather than later, and 
although the engineer makes no direct reference to 
this point, he incidentally notes that nearly all lines 
in South Africa are now laid with 60-lb. to 85-lb. rail, 
and that New Zealand Jast year relaid nearly 40 
miles with 70-lb. rails. This question is the more 
important in view of the point raised by the loco- 
motive engineer, who again draws attention to the 
advantage to be gained. by powerful engines and 
high-capacity wagons. He quite properly points 
out that cheap transport depends on such improve- 
ments, and that it is important that Queensland 
should be thus prepared to deal with future traffic. 
Perhaps, after all, the most pregnant sentence is 
this, by the chief engineer :—‘‘ That in some in- 
stances, possibly the limit of reduced expenditure 
has already been passed, and that the expenditure 
may have again to be raised in the years of exces- 
sive or even normal rainfall.” 








FEES TO MEDICAL MEN UNDER THE 
WORKMEN’S COMPENSATION ACT. 
AutHoveH the Workmen’s Compensation Acts 

have gone a long way towards the universal in- 

surance of workmen against accidents, the burden 
imposed upon the employers is sometimes over- 
estimated. It is assumed, for instance, that when 
an accident occurs, the employer can at once be 
held responsible for all the consequences ; and that 
even if compensation be not awarded under the 

Act, all the medical and other expenses must be 

borne by him. 

It is proposed in the present article to discuss 
the rights of medical practitioners who are called in 
to attend workmen injured. in the course of their 
employment. It may seem at first sight superfluous 
to discuss the question, inasmuch as every large 
factory has its own medical attendant, and also in 
view of the fact that workmen who are most ex- 
posed to accidents usually belong to a sick club, 
and so have a practitioner at their beck and call. 
But accidents sometimes happen at times when the 
nearest practitioner must be at once summoned to 
the spot, and in these circumstances the practi- 
tioner not infrequently claims his fee from the 
master of the injured workman. 

There Sige to be an impression in some 
quarters that the Workmen’s Compensation Acts 
impose upon employers a duty to pay the fees of 
the workman’s medical adviser. No doubt he has 
to do so indirectly when compensation is recovered, 
but the Act imposes no direct liability upon the 
employer. Confusion has perhaps arisen owing to 
the fact that medical men are mentioned in—and in 
certain events may take a very important part in— 
the administration of the Act. Thus it is provided 
that in certain cases the judge or arbitrator may, in 
a difficult case, refer the question of liability to a 
medical referee. Again, where a workman has 
given notice of an accident, he must, if so required 
by the employer, submit himself for examination 
by a duly qualified medical practitioner provided 
and paid by the employer; and if he refuses to 
submit himself to nak examination, or in any way 
obstructs the same, his right to compensation, 
and any proceeding under the Act in relation to 
compensation, shall be suspended until such ex- 
amination takes place. 

We have said enough to make it plain that the 
solution of the question under discussion is not to 
be found in the Acts which have been passed within 
recent years providing almost universal compensa- 
tion for accidents to workmen. Indeed, the Work- 
men’s Compensation Acts merely have the effect of 
rendering the question more urgent, for the prac- 
titioner not unnaturally assumes that, inasmuch as 
the employer must, in the majority of cases, pay 
compensation for the accident, he will also have to 
defray any medical expenses to which the injured 
workman may be put. 

This, however, is an erroneous assumption, 
whether the workman is or is not entitled to make a 
claim for compensation. The law relating to master 
and servant embodies no general principle that the 
master is bound to provide medical assistance. 
This is an obligation which must and can only arise 
from contract. We recall a case in which a servant, 
hired at a yearly wage, had ‘his arm broken while 
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driving his master’s team, and was attended, in his 
mother’s house, by his master’s surgeon, who was 
accidentally passing at the time. In these circum- 
stances it was held that the surgeon could not 
recover from the master. This was a case of a 
domestic servant, but the principle upon which it 
was decided also applies to servants in husbandry 
and to workmen. tt follows that a medical practi- 
tioner who is hastily summoned to render first aid 
to an injured workman must not look to the em- 
ployer for his fee. If, however, he first see the 
employer, or the responsible manager who has 
authority to make the necessary bargain on behalf 
of the employer, the matter is put upon a different 
footing. Tt must not be assumed, however, that 
every foreman or fellow-servant has authority to 
call in medical assistance, and so charge the em- 
ployer with liability to pay the fee. In a case 
which arose in connection with a railway accident 
the court held that a railway sérvant—e.g., the 
guard of a train—had no implied right to call in 
medical aid to the assistance of injured passengers 
at the expense of the company. The general 
manager of a railway, however, has the necessary 
authority ; and it may also be useful to observe 
that in another case the manager of a railway 
station who sent a messenger to bring a physician 
to see a barmaid in an epileptic fit, was held liable 
for the physician’s fee in his personal capacity. So 
it is conceived that in a case where the employer 
could not be held liable under any of the Statutes 
passed for the protection of workmen, he would be 
under no responsibility to pay the fee of any 
medical man called in by any peraon acting without 
his authority. 








NOTES. 
Tue InstituTIoN oF Crvi, ENGINEERS. 

On Tuesday evening last the first meeting of the 
session was held at the Institution of Civil Engi- 
neers. The new President, Sir William H. White, 
K.C.B., LL.D., delivered his address, and was 
received by the members with much enthusiasm. 
His accession to the presidential chair has been 
delayed by ill-health, and the members were much 
pleased to find that the cause of the delay had 
passed away, and that Sir William White had 
recovered his strength. In another column we 
commence the publication of an abstract of 
his address ; unfortunately, we have been obliged 
to contract it very considerably, as the address 
itself would run to over sixty columns of our paper. 
Sir William White, of course, read his address in 
abstract. Sir William took for his subject the 
branch to which he has devoted his life, and tra- 
versed the whole field of shipbuilding and marine 
engineering. His address will, of course, be printed 
in full in the Proceedings of the Institution, 
and will be read with great interest by all who have 
devoted themselves to marine construction. 


A New Measvurep Mite. 


For some time past the Thames builders of 
torpedo craft have felt that they were under a dis- 
advantage in getting speed on trials on account of 
the small depth of water on the Maplin Measured- 
Mile Course. It is only within comparatively 
recent times that the importance of the effect of 
depth of water on the speed of vessels has been 
generally recognised ; although naval architects 
have.long been acquainved with the conditions pro- 
ducing the result. As our readers are aware, 
larger ships of the Royal Navy have for some time 
past run speed trials on measured distances in the 
English Channel, in place of taking trial runs on 
the Stokes Bay mile, and calculating the rate of 
steaming of longer runs from data so obtained. The 
result has been for these large vessels a marked 
improvement in speed ; but it was considered that 
for small craft, such as torpedo-boats and de- 
stroyers, the depth of wate: on the Maplin Mile 
was sufficient. It was forgotten, however, that these 
small craft travel at excessive speeds, and that the 
waves which are formed by the e of a boat 
running at these speeds must be of considerable 
magnitude, and their influence must extend to a 
good depth. Off the edge of the Maplin Sand, 
where the section posts are placed, the Swin 
Channel is only about 6 fathoms at low water, and, 
as it is often necessary to make trials at low water, 
the retarding effect on these fast vessels is consider- 
able. It is, however, very difficult to find, among 
the shoals and flats that guard the mouth of the 


Thames, a suitable place where a deep-water mile 
In this respect the Clyde! 


could be established. 





shipbuilders have a great advantage, for they have 
a splendid course in enclosed water with a depth 
of about 40 fathoms, or 240 feet.; whilst off the Tyne 
there is a measured course with about 20 fathoms, 
in the North Sea. Considering these circumstances, 
the Admiralty authorities have determined, as the 
result of representations made to them by Mr. 
Yarrow, to recognise a new mile which has been 
measured-up between Deal and Dover. Here there 
is between 13 and 14 fathoms, or about 80 feet of 
water, and although this is not so good as the Clyde 
or Tyne courses, it is an improvement on the 
Maplin. Naturally, with a strong wind blowing 
from anything east of north to south there will be 
considerable sea on in this open water, although 
the South Goodwin may afford some shelter with 
north-easterly winds. The Maplin Mile, however. 
is by no means enclosed, although the outlying 
sandbanks break up the waves to some extent at 
low water. 


MonopnHase Extectric Ramuway TRACTION IN 
BERLIN. 


The Union Elektricitits-Gesellschaft of Berlin 
is credited with having helped us a considerable 
step nearer the realisation of the general deside- 
ratum—monophase electric traction. With the 
approval of the Minister for Railways—and, in 
fact, on the instigation of one of the officials of that 
department, Baurat Wittfeld—two monophase 
electric cars are running on the railway section 
Nieder-Schéneweide-Johannisthal. The cars weigh 
nearly 52 tons, their electric outfit 5.5 tons. The 
trolley wire is supplied at the potential of 6000 
volts. In order to prevent accidents, in case the 
line should snap, the line is supported at intervals 
of 10 ft. The current returns through the rails ; it 
is taken up by two sliding bows. Only low-tension 
parts are, in the ordinary sense, accessible on the 
car; that is to say, the high-tension apparatus are 
contained within a recess, the door of which can only 
be opened when the contact arms are down. This is 
especially necessary in this instance, because 
the high-tension current in the apparatus on 
the car is never interrupted in ordinary work- 
ing. The switching operations are confined to 
the low-tension parts, in which the potential 
cannot rise above 190 volts. _ The essential novelty 
of the system—the monophase motor—is the 
invention of Messrs. EKichberg and Winter. The 
characteristic of this motor resembles that of 
a continuous-current motor; but it is superior to 
the latter in so far as no starting resistances are 
needed. The field excitation is varied in such a 
way that the efticiency is unity at normal load and 
- That there is really no phase difference is 
shown by the fact that when running at full speed 
the motor absorbed 30 amperes at 6000 volts—i.e., 
180 kilo-volt-amperes—and the wattmeter on the 
car indicated 180 kilowatts. We take these figures 
from the Electrotechnische Zeitschrift. When the 
car was at a standstill, the primary current was 
about 10 amperes. The car, which can seat forty- 
nine passengers, and has room for the driver at 
either end, and, further, a luggage compartment, 
runs at a speed of about 40 kilometres (25 miles). 
A higher speed may not be desirable on a 
suburban line section only a few miles in length. 
The car equipment consists of two four-pole motors, 
transformers, and switching devices, which in their 
general arrangements are of the same type as on 
continuous - current motor-cars. The cars are 
worked on the multiple system. These experi- 
ments raise the number of monophase traction 
systems actually under trial to three or four. In 
the system of the Maschinenfabrik Oerlikon the 
monophase motors are in continuous rotation ; but 
they only drive the continuous-current generators 
which feed the car motors. It is not strictly a 
monophase system therefore. The Arnold Com- 
pany also has monophase motors in uninterrupted 
motion running at constant speed. When the car 
is stopping, or not using all its available energy, 
air is compressed, which enables the car to start 
and to deal with excessive loads. The monophase 
motors of the Westinghouse Company finally resem- 
ble continuous- current motors with laminated 
fields ; the speed is regulated by a transformer with 
variable ratio. 








OIL-FUEL TESTS. 
Tur Wallsend Slipway and Engineering Company, 
Limited, who have taken a prominent part in the 
application of liquid fuel as a means of generating 


steam in boilers of every description, gave demonstra- | 





tion of a new method of burning liquid fuel in a marine 
boiler before a number of marine engineers and others 
interested in the development of petroleum as a fuel, 
on Wednesday, October 28, several members of the 
Admiralty Committee on Liquid Fuel being present. 

The system of burning the fuel which has been 
almost exclusively adopted by the Wallsend Company 
up to the present time is that known as the Rusden 
and Eeles, of which they are the sole manufacturers. 
With these burners the fuel is sprayed by a steam jet. 
This system has been very successful, but has the 
objection that the steam used in spraying the fuel is 
lost, and the boiler feed-water has to be made up on 
board ship by the use of large and expensive evapo- 
rating plant. The method of burning liquid fuel 
which was so successfully demonstrated is that known 
as the Korting system. This system differs from all 
others in that the fuel is — directly into the 
furnace mg oA by forcing it through a Kérting sprayer 
by means of a a. The use of a steam-jet is there- 
fore entirely obviated, and consequently, with the 
Kérting burner, no additional evaporative plant is 
necessary. Before reaching the burner, the oil fuel is 
carefully filtered and heated to a temperature which 
depends upon the quantity of oil to be uae. 

he boiler on which the system was shown at work 

is of the ordinary marine type designed for forced 
draught. It is 12 ft. 6 in. in Susiakar by 11 ft. long, 
with two large furnaces 3 ft. 7 in. in diameter. The 
tubes are 2} in. in diameter, and fitted with retarders. 
The boiler was completely enclosed in an air-tight 
house, so as to show the system working under 
both natural and forced draught conditions. By 
leaving the doors open the burners were - first 
worked under natural draught. The stokehold was 
then closed and the fan started, when it was shown that 
the system may be worked with almost any degree of 
air pressure; 44 in. was ultimately recorded on the 
gauge. On a previous trial it was found that with the 

iler as designed—one which had been taken out of a 
steamer—it was not desirable to go te higher air 
pressure, as the heating surface was not sufficient to 
absorb the heat generated. With larger pressure and 
larger tubes, however, a much higher rate of combus- 
tion could be obtained. Throughout the trial no 
smoke was visible at the chimney. The results are 
tabulated below :— 
Comparison of Oil-Burning Trials with the Kérting Patent 
Burner and Coal-Burning Trial on Marine Type Boiler. 

Particulars of boiler with which trials were carried out :— 


Mean diameter 12 ft. 6 in. 
»» _ length és .. 
Number of furnaces .. a 2 
Inside diameter of furnaces.. 8 ft. 7 in. 
Number of tubes... Bs 262 
External diameter of tubes. . 24 in. 
Total heating surface 1695 sq. ft. 


Grate area under coal nes 40 5 
Working pressure . 120I1b. per sq. in. 


All tubes fitted with retarders. 





Lae h, | Coal | Natural Closed 
| Trial. | Draught. | Stokehold. 
H | | 
| | air pressure 
| 1} in. 
Duration of trial - | 6hours | 5 hours 4 hours 
lass of fue’ " .. Best Mick-' Texasoil | Texas oil 
‘ley picked 
Average steam pressure 113 1b, | 115 Ib. 105 Ib. 


», temperature of feed- 
water .. ie by .. 55 deg. F. 80deg. F. 107 deg. F. 
Pressure of oil at burners .. | é 5 Ib. 140 Ib. 
Temperature of oil at burners \240deg. F. 110 deg. F. 
Quantity of water evaporated | 
per hour ‘se a .. 75581b. | 7756 1b. | 14,951 Ib. 
Quantity of oil burned per hour bs | oe 1,222 ,, 
ee ny oe 974.3 Ib. | 
Water evaporated per pound | | 
of oil (actual) .. ve -< |} 12.24,, | 
Water evaporated per pound 
of coal .. ‘ =a os! 
Water evaporated per pound 
— oil from — at 212 Ae 
ater evaporated per pound of 
coal from and at 212 deg. F. 
Equivalent quantity of water, 
evaporated per hour from 
and at 212 deg. F. .. --| 9060 ,, | 9152,, 
Total quantity of ash .. | o | 


12:23',, 
7.76 Ib. | 

14.45 5 | 
9.31 Ib. 


14.06 ,, 


| 17,193 ,, 


We understand that an evaporative test has been 
carried out, when an evaporation of over 16 Ib. of 
water from and at 212 deg. Fahr. was obtained per 
und of oil fuel consum The Wallsend Slipwa 
‘ompany have already fitted some 80 vessels wit 
liquid-fuel-burning apparatus, some of the most recent 
installations being on the Kérting system. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Abstract of the Address of the President, Siz WILLIAM 
Henry Wuirtt, K.C.B., F.R.S. 


In the first charter of the Institution, granted in 1828, 
amongst the many branches of civil engineering which 
the Society was intended to promote, mention 1s made of 
“the art of navigation by artificial power for the pur- 

of commerce.” This was sixteen years after the 
Gomes had commenced her service on the Clyde, and 
seven years after the first iron paddle-steamer, t Aaron 
Manby, had crossed the Channel for service on the Seine. 
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Nearly all the steamers in existence were employed on 
rivers, estuaries, canals, cross-Channel, or coasting service ; 
all were propelled by paddles, and iron hulls were un- 
common. 

Throughout its subsequent history the Institution has 
continued to manifest keen interest in the construction 
and propulsion of ships. Its membership has included 
eminent shipbuilders and marine engineers. The Pro- 
ceedings contain many important papers dealing with 
subjects relating to shipping, employed both for com- 
merce and for war. It is therefore the more notable that 
during the eighty-five years of its existence no naval 
architect or shipbuilder has occupied the Presidential 
Chair. Amongst the vice-presidents there have been men 
eminent in pngeeesy lke Isambard Brunel and Scott 
Russell, and it would have been most interesting had I 
been able in this address to refer to their utterances on a 
similar occasion. Unfortunately, this is impossible ; but 
the fact that I am the first shipbuilder upon whom the 
honour has been bestowed enhances my appreciation of 
the distinction conferred by my election as President. I 

ise not only the great kindness shown to me in- 
dividually, but the evidence your choice affords of the 
high estimate put by this Institution upon the importance 
of shipbuilding as one of the greatest national industries, 
and as a chief factor in the commerce and defence of the 
empire. 

May I add a personal acknowledgment of the extreme 
kindness and consideration shown to me by my colleagues 
on the council, and by the members generally, during the 
long period of ill-health through which I have recently 

i y fear has been that the interests of the 
nstitution would suffer from my inability to give that 
service which every member of the council ought to 
render; and I have repeatedly offered to withdraw in 
order that another and more efficient representative might 
take office. This suggestion, by your gracious considera- 
tion, has not been entertained ; and the Institution has 
secured meantime the services of two distinguished presi- 
dents, who, under ordinary circumstances, would have 
succeeded me. Now that it has ay, become possible 
for me to take this office, I am moved todo my best to serve 
the Institution not merely by the sense of the high honour 


of following so many eminent engineers, but by the desire | be 


to prove my most grateful appreciation of your unfailing 
kindness. 

It is my popes in this address to attempt a review of 
the progress of shipbuilding and engineering during the 
forty-four years that have elapsed since I commenced my 
a as a lad of fourteen. The story will deal 
chiefly with things I have personally seen or known, and 
it is worth telling ; but so wide is the range and so eventful 
the narrative, that it is impossihle to do it justice. My 
endeavour, therefore, will to indicate the great lines 
of advance and the principal results achieved, while not 
~~ altogether unnoticed possibilities of the immediate 

uture. 

Before dealing with these questions, however, there are 
some matters of general interest, although of a ‘‘domestic” 
character, to which brief reference must be made. 


PRESENT POSITION OF THE INSTITUTION, 


After eighty-five years of strenuous existence the In- 
stitution maintains its vitality. unimpaired. The living 
links with the historic past of civil engineering grow 
fewer, and the list of surviving past-presidents is brief. 
We shall no more enjoy the genial presence and wise 
counsel of Edward Woods, whose active career as an 
engineer began nearly seventy years ago, and whose 
interest in the work only ceased with his life. We still 
have with us veterans like Sir Frederick Bramwell and Sir 
George Bruce, whose example is an inspiration to their 
younger brethren, and whose interest in the Institution 
1s unabated. Judged by the common standard of the 
length of its roll the tostitation flourishes. Greater 
weight attaches, however, to the individual qualification 
essential to membership than to mere numbers; and 
measured by that standard, much progress has been made 
in recent years. The introduction of a system of qualify- 
ing examinations for admission of students and associate 
members is comparatively recent. The system has been 
gradually developed during the last fourteen years, 
and it has received constant thought and attention 
from the council and officers. It is desired that young 
men entering the profession shall be equipped with a 
sound general education before they commence their 
special scientific and practical training. Moreover, the 
council insist upon the necessity for practical qualifica- 
tions as well as for theoretical attainments, the former 
being proved by a — of actual work under ex- 
perienced ‘engineers, the latter being tested by examina- 
tion. Complaints, such as were heard during the earlier 
years of the pomp onan: owe chiefly from the want of 
due preparation by candidates, and have now almost 
ceased. Certain difficulties of an administrative nature 
remain, in regard to the examination of candidates in 
foreign countries ; but these are temporary, as students 
will more or less realise the necessity for siving them- 


selves for admission before going to the colonies or foreign 
countries, 
The general position may be summarised in the state- 


ment that by this system the Institution is inculcating, 
i a student class close upon 1000 strong, the principles 
it has evolved with regard to engineering training. As 
our late hon. secretary, Dr. Pole, foved to insist, an engi- 
neer is “‘anyone who seeks in his mind, who sets his 
mental powers in action in order to discover or devise 
some means of succeeding in a difficult task he may have 
to perform.” The Council is of opinion that to produce 
such a man practical training and scientific education 
are both essential. The hall-mark of its membership, 
under existing conditions, isa proof of competence in 
both directions. Engineering claims to be one of the 





learned professions, and we offer the best proof possible in 
support of the claim. No greater evidence of our in- 
terest in the welfare of the students and the future of 
engineering could have been given than by the establish- 
ment of these examinations. The Council call upon all 
members to continue to do their utmost to attach 
students to the Institution, and so to make its future 
more secure. 

In the past the Institution stood almost without a rival, 
dominating the entire field of engineering. As engineer- 
ing has been ee it has specialised, and societies 
have been established to deal with particular branches or 
local needs. The founders of the Institution could not 
possibly have foreseen subsequent developments, but 
their scheme was so broadly conceived as to embrace all 
branches of civil engineering now no less than it did at 
the beginning. The Institution welcomes the develop- 
ment of local and sectional societies, recognising fully 
that there is room for them without loss to itself or inter- 
ference with its work. . The correlation and inter-depen- 
dence of all branches of engineering are recogni as 
being absolutely necessary, and the more so as specialisa- 
tion proceeds. The need for a great central institution 
in which all civil engineers can associate and confer 
becomes greater, and loyalty to the parent Institution is 
probably greater now than under earlier and simpler cir- 
cumstances. We need have no fear for the future so long 
as the comprehensiveness and catholicity which mark our 
methods are maintained. 

There is one section of the Institution which, to our 
regret, has diminished—that of associates. The advan- 
tages to the Institution of maintaining and, if possible, 
developing this class are unquestioned. There are many 
distinguished men, other than civil engineers, able to 
‘*render assistance in the prosecution of public works,” 
and many others ‘‘eminent for science and experience in 
pursuits connected with the profession of a civil ones 
neer,” whose association with our work would be mutually 
advantageous. It rests with members to make known to 
such persons the opportunity which our constitution 
affords for them to become associates and to enjoy many 
privileges. 

It is possible also that interest in our proceedings might 
enla: and engineering science advan by an 
increase in the number of members contributing papers. 
The proceedings of the conference last June confirmed the 
impression made by similar meetings in former years. 
Short papers dealing with specific points of practice or 
theory give rise to valuable discussions. In the three 
days of the last conference 400 speeches were made. 
Reference to the proceedings shows that a large number 
of members have contributed valuable papers, and that as 
a rule the discussions thereon have tended to record and 
disseminate valuable information. Necessarily, home mem- 
bers should do most in this direction, and an appeal is 
made to them to assist in securing the best papers dealing 
with subjects of high importance and of immediate in- 
terest. Our fellow-members beyond the seas do their part 
well. Section II. of the Proceedings for the past session 
contains thirty-one papers, eighteen of which were con- 
tributed by members not resident in the United Kingdom ; 
and seven out of eleven premiums were awarded to them. 
It is recognised that many members whose work and 
experience would give special value to their contributions 
are so fully occupied as to have considerable difficulty in 
preparing papers. To them I would venture to say that 
the briefest notes would be of great interest and value if 
circumstances prevent the preparation of more elaborate 

pers. The standing of this Institution is such that the 

onour of contributing to the Proceedings on any branch 
of engineering should be no less than that which every 
scientific man feels when a paper is accepted by the Royal 
Society. 

The question of education and training for engineers is 
now receiving an unusual amount of attention, for good 
and sufficient reasons which need not be specified. At 
the recent Conference a valuable discussion took place, 
and at other engineering societies similar discussions have 
occurred. There is undoubtedly a widespread feeling 
that steps should be taken, by competent and represen- 
tative engineers, to consider whether some common basis 
for scientific i. cannot be arranged by which stu- 
dents could benefit, their specialisation in training for the 
Loken branch to which they would he attached coming 

ater. It is a hopeful sign that, on the one hand, pro- 
fessors at technical colleges and educational authorities 
have voluntarily expressed their desire to have advice and 
guidance in the arrangement of courses of studies ; while, 
on the other hand, leading employers in engineering 
establishments have declared their readiness to give 
encouragement and assistance in the practical training of 
young men who pass through a college course. At present 
many different systems are in use, admirably summarised 
by Professor Cormack. Each and all have produced 
capable men ; but clearly the balance of advantage must 
lie insome system for the average man, whose wants should 
regulate largely the selection made. There is, as I believe, 
a general and well-founded belief that in this matter other 
countries have gained upon us by more systematic tech- 
nical instruction. For thirty years I have given close 
attention to this subject, and my opinions are definite, 
but this is not the time to express them. Had it not 
been for my occupancy of this chair, I should now have 
been in the United States with the Mosely Commission 
gaining detailed information. All that I will now say is, 
that there is undoubtedly a need for inquiry by repre- 
sentative engineers into existing and ible courses of 
instruction. A request that this Institution would take 
the lead in constituting a-representative committee to 
conduct this inquiry is now under consideration by the 
Council. Upon the decision much depends, But, in any 
case, there is no danger of interference with the estab- 
lished policy of the Institution in regard to the nature 





and results of training as above described. Hitherto the 
Institution has been content to specify essential qualifica- 
tions in candidates for admission, and to take s to 
ascertain whether candidates possess the specified educa- 
tional and scientific attainments, together with proper 
practical training. There is no question raise to the 
qualifications: what has to be dealt with is the best 
method or methods of acquiring the qualifications. 


BENEVOLENT FuND AND YARROW. HOME. 

Whilst separate in organisation and management, the 
benevolent fund is so intimately related to the Institution 
that an ys for support to it may be deemed not out 
of place here. The fund deals with scores of cases 
annually, in which timely aid is the means of alleviating 
the poverty of widows, and assisting the education of 
orphans, of those who have been unsuccessful in life ; as 
well as cases in which advancing years have found mem- 
bers of the Institution themselves in greatly reduced cir- 
cumstances. In this connection it will be of interest to 
mention what has been for some months past an open 
secret. Mr. A. Yarrow, member of council, has generously 
offered to place under the control of the council of the 
Institution the eee reer and endowed Con- 
valescent Home for Children which he has established at 
Broadstairs, and carried on with marked success for 
seven years. The arrangements for the transfer of such 
an establishment n ily involve many important 
details which are receiving consideration. Our best 
thanks are due to Mr. Yarrow for this great mark of 
confidence, and for the proposal to place in the hands of 
the council this means of ministering to the needs of the 
children of men in, or associated with, the engineerin, 
profession. It will be of great assistance to the work o 
the benevolent fund. 


Visit To AMERICA IN 1904, 


An invitation to visit America was received some 
months ago from the American Society of Civil Engi- 
neers, who wished to return in New York the courtesies 
it has been the privilege of this Institution to show to 
American engineers in London on two recent occasions. 
Steps were taken by the Council to ascertain the views of 
members, as such a visit was unprecedented in the history 
of the Institution, and the replies were of a character 
which induced the Council to accept the very cordial 
invitation that had been received. The time will be 
fixed so as to enable those of the party who desire to do 
so to take part in the International Engineering Congress 
which is to be held at St. Louis early in October. Details 
for the visit have still to be worked out, and this will form 
one of the occupations of the session. 


ENGINEERING STANDARDS COMMITTEE. 


The work of this committee proceeds on the lines 
originally laid down, but extensions of the scheme have 
naturally taken place, and new sub-committees appointed 
to deal with special subjects. Reports have been pre- 
sented and published dealing with British standard sec- 
tions for bars of various forms, with tram-rails, and with 
locomotive engines for India. It is gratifying to know 
that, besides the approval and financial assistance of the 
scheme by the British Government, the Indian Office has 
recently made a special grant of 10002. in recognition of 
the value of the work done on its behalf. There is reason 
to hope that, as the scope and character of the under- 
taking are better understood, and the beneficial results of 
its operations made apparent, more adequate assistance 
from the public funds will be available, as the efficiency 
and commercial success of so many branches of manufac- 
ture must be greatly promoted, and the members of the 
committee are giving gratuitous service to the State to 
an extent representing very large contributions from the 
“a profession. _ z% 

hile my syuney with the work of standardising is 
thorough, and for 25 years in my own practice I have 
adopted it, I cannot leave the subject without reacting 
the opinion that there is a danger of unwise advocacy an 
undue extension of such a method. Some advocates of 
standardising—not engineers—are so enamoured with the 
idea of advantage resulting from repetition of patterns 
and identity of forms, that they are often in danger 
of pushing the process to absurd and injurious lengths. 
Interchangeability is desirable within limits, so long 
as it is practically effective ; but when it has. little or no 
vepeon value in service, and involves greatly increased 
rst cost and delays in manufacture, then standardisation 
is not to be commended. Nor should it be ever permitted 
to kill down continuous improvement, paralyse invention, 
or prevent completion in design tending to advance. 
These may seem truisms, but the caution is not given 
without adequate reason. So long as standardization 
remains in ‘the hands and under the control of such a 
representative committee of practical engineers and manu- 
facturers, the dangers mentioned need not be feared. It 
is the amateur who, in concentrating attention on one 
aspect of a great subject, loses sight of others and retains 
no sense of proportion, who is to be feared, when he has 
the power to influence action. 


Tue State or SHIPBUILDING UP TO 1859. 
Turning to the main subjects of this address—-p: : 
in shipbuilding and marine. engineering since 1859—it 
is desirable to state briefly what was the position of 
affairs at the initial date, and how it had been reached. 


SHIPBUILDING IN 1859-60. 

In March, 1859, before the Warrior -was ordered, my 
association with shipbuilding began. The Royal Dock- 
yards were then crowded with men, and working over- 
time to hasten the steam reconstruction. My first 
employment was on a line-of-battle ship, built as a sailing 
three-decker many years before, which was undergoing 
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conversion into a screw two-decker. During the year I 
assisted at the “‘lengthening” of a sailing frigate which 
was cut into three pieces, the bow and stern portions 
being drawn apart, and the form modified to receive a 
screw. I also witnessed the commencement of new line- 
of-battle ships and frigates, which were pushed forward 
rapidly for a time, then left on the stocks for years, and 
finally taken to pieces. A more singular illustration of 
indecision and unproductive expenditure it would be diffi- 
cult to discover. 

The screw three-deckers built in 1855-59 were splendid 
npr ne of what could be accomplished with wood as 
the principal material for construction, and embodied not 
merely the accumulated experience of centuries in hulls, 
rigging, equipment and armament, but that of nearly 
half # century of marine engineering. The Victoria, 
launched in November, 1859, was 260 ft. long, 60 ft. broad, 
had a mean —— of 26 ft. 3 in., and an extreme draught 
of nearly 28 ft. er displacement was about 7000 tons, 
her engines —— d horse-power, with a corre- 
sponding speed of about 124 knots. She had a full sailing 
equipment, the sails ting 31,000 square feet in 
area. The funnel coul owered, and the screw could 
be lifted out of water when the ship was under sail. Her 
armament consisted of 121 guns, mounted on three gun- 
decks and an upper deck. All were smooth bores, firing 
spherical cast-iron projectiles ; one was an 8-in. 68-pounder 
pivot-gun, weighing 95 cwt. ; sixty-two were 8-in. shell- 
guns, weighing 65 cwt., and firing 56-lb. pan 
and fifty-eight were 32-pounders weighing 56 cwt. All 
except the pivot-gun were mounted on wooden-truck 
carriages. How small had been the advance in naval 
gunnery will be seen from the statement that in the ships 
of Queen Elizabeth’s reign there were guns of 8 in. to 84 in. 
calibre, discharging projectiles weighing 60 lb. to 66 lb. 
There were, of course, many features in the later weapons, 
giving them superiority over the earlier, and the 8-in. 
shell gun indicated a new departure. But in essentials of 
guns, mountings and projectiles, there had been no great 
change in nearly 300 years. The cost of the Victoria was 
217,000/., nearly one-third of that amount being expended 
on machinery. 

It will be interesting to add a few facts as to the largest 
representative merchant ships of 1859-60. With the 
advent of iron hulls and steam-power came rapid growth 
in dimensions of merchant vessels, but they were still 
inferior to the largest warships in displacement. 

The finest ship in the Cunard fleet in 1859 was the iron 
paddle-wheel steamer Persia. By the courtesy of the 
company I have been able to add to the particulars for 
this notable vessel appearing in various publications. 
She was 360 ft. long, 45 ft. broad, and 31.5 ft. moulded 
depth. Her gross register tonnage was 3300 tons. Her 
deep load draught leaving port was about 23 ft., with a 
corresponding displacement of about 6000 tons; if laden 
to 24 ft., it would have been about 6400 tons. Her engines 
developed 4000 horse-power, and gave her a sea speed of 
nearly 13 knots; the daily consumption of coal was 150 
tons, and she carried 1600 tonsin her bunkers. Her dead- 
weight capacity for cargo was 1100 tons, and she had 
cabin accommodation for 180 passengers. This was the 
finest trans-Atlantic steamer of that date. Her fastest 
I es took nine to ten days. She was heavily rigged, 
and the quicker passages were, no doubt, made with 
favourable winds. 

The iron screw-steamer Ceylon, of the Peninsular and 
Oriental Company, was in 1859 the finest vessel on the 
Alexandria mail service; she was 306 ft. long, 41 ft. 
broad, and nearly 28 ft. deep ; 2000 gross register tonnage ; 
load draught, about 20 ft. Her engine developed about 
1500 horse-power, and her sea-s was 124 knots to 13 
knots ; she burnt about 60 tons of coal per day, and 
carried 11 to 12 days’ supply. 

Turning to the Cape service, in 1860 the mails were 
carried in iron screw-steamers about 180 ft. in length, 
25 ft. broad, and 17 ft. deep, having a mean draught of 
14 ft. The gross tonnage was 550 tons; horse-power, 
about 300 to 350 ; speed, 84 knots to 9 knots. 

The Royal Mail Company were carrying mails and 
passengers to the West fedies in vessels of 124 knots to 
134 knots sea-speed. The Atrato was their largest vessel 
in 1860. She was 336 ft. long, 41 ft. broad, and 33.7 ft. 
deep, over 3100 tons gross, drew about 21 ft. when laden, 
was propelled by paddle-wheels of 2500 horse-power to 
3000 horse-power, and had a speed of 13 knots to 13} 
knots. 

Tue “ Great Eastern” (1853-90). 

These particulars for representative steamships are of 
interest as illustrations of the progress made from the real 
commencement of ocean steam navigation in 1838, and as 
a means of comparison between the largest and swiftest 
mail-steamers of 1859-60, and the largest screw line of 
battleships of that date. In addition they are of value as 
an indication of the magnitude of the departure from 
precedent and experience made by Brunel when he under- 
took the design of the Great Eastern, That wonderful ship 
started on her first cruise on September 7, 1859, and the 
great engineer died on September 19. Fortunately, there 
remain in the reports and memoranda included in his pub- 
lished “‘ Life” a fairly complete account of the fundamen- 
tal ideas on which the design of the vessel was based, the 
manner in which the dimensions were determined, and the 
structural features decided. At the close of the year 1851 
he on to study the problem of constructing a vessel 
capable of carrying coal sufficient for the me to 
Australia and back—that is, the circumnavigation of the 
world—in association with the accommodation for a 
large number of rs and a reasonable amount of 
cargo. This subject occupied no small share of his time 
and thought until the end of 1853, when contracts were 
signed for the construction of the ship and propelling ma- 
chinery. Brunel sought advice and assistance in 





to thedirectors of the company formed to build the ship, “I 
have not hesitated to consult everybody whose opinions 
I considered valuable, and to bring the result of their 
opinions in aid of my own and the manufacturers’ experi- 
ence.” But it is clear that all the great features of the de- 
sign—structure, arrangement of propelling machinery and 
determination of dimensions—were his own work. He 
accepted full res ibility, and spared no pains to secure 
success. He aa I never embarked on any one thin 
to which I have so entirely devoted myself, and to whic 
I have devoted so much time, thought, and labour, on 
the success of which I have staked so much reputation, 
and to which I have so largely committed myself and 
those who were disposed to place faith in me.” There 
is ample evidence that this was no exaggerated view 
of his action. Personally I have been familiar with 
the facts for many years; but having recently gone 
again most carefully through Brunel’s notes and re- 
ports, my admiration for the remarkable grasp and 
foresight therein displayed has been greatly increased. 
In regard to the provision of ample structural strength 
with a minimum of weight. the increase of safety 
by water-tight subdivision and cellular double-bottom, 
the design of propelling machinery and boilers, with a 
view to economy of coal and great endurance for long- 
distance steaming, the selection of forms and dimensions 
likely to minimise resistance and favour good behaviour 
at sea, and to other features of the design which need not 
be specified, Brunel displayed a knowledge of principles 
such as no other ship-designer of that time seems to have 

; and in most of these features his intentions 
were realised. ‘The capital was raised, and in the spring 
of 1853 the construction of the Great Eastern began. 
After many vicissitudes, she was launched on January 31, 
1858, and made her first cruise in September, 1859. 

Exception may reasonably be taken now to the wisdom 
of the fundamental conditions laid down for the design or 
to the correctness of the estimates of possible earnings. 
From the technical side, however, interest centres in the 
fact that Brunel undertook to produce a ship capable of 
carrying coal sufficient for the voyage to Australia and 
back, at an average speed of 14 knots, 36 days being 
allowed for the passage. She was to accommodate 3000 
persons easily, carry a small amount of cargo only on the 
outward e, and homeward to bring “any amount 
that ped be collected,” cargo taking the place of the 
coal burnt on the voyage out. The great ship was to be 
equally available for service between England and India 
if required, carrying coal enough to take her to Calcutta 
ep re to Trincomalee with 3000 tons af cargo. 

The dimensions ultimately adopted were :—Length over 
all, 693 ft.; length between perpendiculars, 680 ft.; 
breadth, extreme, of hull, 83 ft.; breadth over paddle boxes, 
120 ft.; depth, 58 ft. At the time of the design (1852-3) it 
must be remembered that the most powerful Cunard 
steamers were 285 ft. long, of less than tons gross and 
5000 tons displacement at deep draught, having 124 knots 
eoaaets the engines developing 3000 horse-power ; while 
the Himalaya, as previously mentioned, was 340 ft. long, 
3400 tons Grose, 4000 tons displacement, with 2000 horse- 
ered and 12 knots speed. The screw two-deck line-of- 

ttle ship Agamemnon, of the same date, was 230 ft. long, 
5000 tons displacement, and on the measured mile attained 
ms: knots with 2300 horse-power. 

Inder these circumstances it was necessary to sub- 
divide the power, so that the step required of the 
manufacturers beyond previous experience should be 
minimised. Brunel decided to associate dle-wheels 
with a screw-propeller, and to have about 60 per cent. of 
the total power in the screw-engines. Mr. Scott Russell 
undertook the construction of the latter and of the hull; 
Messrs. Boulton and Watt made the paddle-engines. In 
both cases the task was efficiently performed, and the 
engines did well throughout the service of the ship. __ 

runel thoroughly appreciated the paramount im- 
portance of economy in coal consumption on a voyage of 
such great length. He insisted on 25 lb. pressure, 
although leading engineers urged him not to go beyond 
15 lb. ; he proposed steam-jacketing (with steam supplied 
from an auxiliary boiler of higher pressure than the main 
boilers), superheating and improved jet-condensers, besides 
other devices for preventing waste of heat. On these heads 
his notes are of the greatest interest. His estimate was, 
that a consumption of 200 tons per day would suffice at 
14 knots. Taking 7000 horse-power only as the power 
developed, this means that the rate of coal consumption 
he anticipated would bave been 2% lb. per indicated 
horse-power per hour. The best practice at that time 
gave 3 lb. to 41b. per horse-power hour ; and although 
many of Brunel’s ideas were not carried out in the con- 
struction, it is obvious that in this important particular 
he was much too sanguine. Records of actual consump- 
tion are few and somewhat conflicting, but a careful 
analysis of the figures leads us to the conclusion that at 
14 knots the vessel must have burnt at least 350 tons per 
day, and probably burnt 380 tons to 400 tons. 

She was never tried on the Australian service, and on 
the Atlantic her voyages were so few, irregular, and 
marred by accidents that there was no true test of her 
— nor was she run at the deep departure draught 
re) t. 

It has surprised me to find no trace in Brunel’s notes 
of any contemplated use of twin screws instead of a com- 
bination of screw and paddles. He left so few stones 
unturned in his search for the best that it is singular to 
find this arrangement unnoticed. 

In decidin ae the form and dimensions of the 
vessel, Brunel took counsel with Scott Russell, and could 
have found no more competent adviser. Writing in 1857, 
Scott Russell defined his position thus:—‘‘I designed 
her lines and constructed the iron hull of the ship, and 


all |am responsible for her merits and defects as a piece of 


quarters, and frankly acknowledged his obligations, saying , naval architecture. Her lines are identical with those of 





my other ships, which are constructed like this on a 
principle of my own, which I have systematically carried 
out during the last twenty years, and which is commonly 
called the wave principle.” It is obvious also from 
Brunel’s notes that the estimates for engine - power to 
attain the desired speed were e in conference with 
Scott Russell. It may be interesting to state that, 
having carefully looked into the matter in the light of 
present knowledge, I am of ee that the estimate of 
power required to drive the Great Eastern at 14 knots, 
with an average draught of about 25 ft., is practically 
identical with that which would now be made for the 
ship if propelled by twin screws. Taking into account 
the enormous size of the ship in comparison with any 
other steamer when she was designed, this is a very 
remarkable result. : 

Instructure the Great Eastern was not merely a marvel, 
considering the date of her construction, but is still, in 
my judgment, a most fruitful and suggestive field of 
study. ere Brunel was greatly influenced by practice 
in bridge-building. To him a ship always been a 
girder, in regard to longitudinal strength, from the time 
(1840) when he designed the Great Western. In the 
Great Britain he made many new structural arrange- 
ments which proved most successful ; and that ship did 
good service for nearly forty years as a steamer before she 
was converted into a sailing ship, and subsequently into 
a hulk in the Falkland Islands. When he began work on 
the Great Eastern, he laid down the “‘ principle of con- 
struction ” that ‘‘no material shall be employed on any 
part except at the place and in the direction and in the 
proportion in which it is required, and can be usefully 
employed for the strength of the ship, and none merely 
for the purpose of facilitating the framing and first con- 
struction.” : 

The Menai tubular aay undoubtedly influenced 
Brunel greatly in the main features of the structure of 
the Great Eastern,” and the experiments made by Robert 
Stephenson and Fairbairn furnished valuable infor- 
mation. : 

As to strength, the vessel was severely tested during 
the thirty-two years she remained afloat. She carried 
enormous loads of submarine cables, encountered very 
severe weather, ran on the rocks off Montank Point, and 
tore a hole in the outer skin 80 ft. long by 10 ft. broad, 
but proceeded to New York, her passengers being un- 
aware of the damage done. She was re tedly beached 
on a ‘‘gridiron” at Milford Haven for repairs; yet 
throughout this service no signs whatever of structural 
weakness occurred, and local damage was readily made 

ood. 

: I have most thoroughly investigated the question of 
the weight absorbed in the structure of the Great 
Eastern, and my conclusion is that it 1s considerably less 
than that of steel-built ships of approximately the same 
dimensions and of the most recent construction. Of 
course, these vessels are much faster, have more powerful 
engines, and have superstructures for passenger accom- 
modation towering above the true upper decks which form 
the upper flanges of the girders. These, and other 
features I cannot now specify, involve additional weight ; 
and the Great Eastern has the advantage of being ye 
in relation to her length than the modern ships. After 
making full allowance for these differences, my conclu- 
sion is that the Great Eastern was a relatively lighter 
structure, although at the time she was built only iron 
plates of very moderate size were available, and the 
plates used for the outer and inner skins were only ? in. 


thick. 
(To be continued.) 








Conrracts.—Messrs. W. H. Allen, Son, and Co., 
Limited, of Bedford, have received a large and important 
order from the Crown Agents for the Colonies for the 
pumping machinery for the graving dock now being con- 
structed at Colombo. This set comprises two main 
pumping engines of the horizontal two-cylinder com- 
pound type, of 400 horse-power, together capable of 
emptying the graving dock, containing 2,400,000 cubic 
feet of water, in four hours. Also two drainage pumping 
engines of the vertical compound type, each capable of 
daliveciog 24,000 cubic feet of water per hour, and 
developing 60 horse-power. 





PrRsONAL.—The Westinghouse Electric and Manufac- 
turing Company, Pittsburgh, U.S.A., is duplicating its 
al y extensive plant, and within a few months the new 
buildings, which have been in course of erection during the 

ear, will be completed, and additional employment will 
a found for several thousand men. The new buildings, 
which adjoin the present ones, will be used for the manu- 
facture of electrical apparatus.— Messrs. Inniss and Riddle, 
of City Chambers, 82, New-street, Birmingham, inform 
us that they have commenced business at the above 
address as consulting, inspecting, mechanical, and elec- 
trical engineers, and machinery merchants. The firm 
will act also as local agents to Messrs. W. H. Allen, Son, 
and Co., Limited, of Bedford.—We learn that Mr. H. 
Smethurst, for many years chief of the staff to Messrs. 
Wheatley, Kirk, Price, and Co., of London, is starting 
in business on his own account as valuer to the engineer- 
ing trades. He will conduct his business under the style 
of Messrs. H. Smethurst and Co., with offices at 37, 
Ommaney-road, New Cross, S.E.—Mr. F. Marten Hale, 
formerly with the New Explosives Company, has, we 
learn, joined the National Explosives Company, Limited, 
of 11, Austin Friars, E.C., and will take charge of their 
works for com mene om say tng gpm _— 
tor; oes, an harges _u cwt. 
aot with, air being entirely eliminated, whilst any de- 
sired percentage of moisture can be incorporated in the 
c 
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THE RELATIVE COST OF PUBLIC LIGHTING BY GAS AND BY ELECTRICITY. 


WE are certain that our readers will find of great interest the table published below, giving the relative cost 
of ag lighting ee gas and by electricity in the City of Westminster. The figures are taken from a report prepared 
by Mr. J. W. Bradley, C.E., for the information of his Council, and have thus the advantage of coming from a 
source at once authoritative and impartial. The present forms the fifth of a series of quarterly reports'of the same 
character, and is noteworthy in that, during the period covered, gas has proved the cheaper illuminant. This 


result, however, has only been attained by rearranging th 


and the annual cost of these at 9.12d. per candle-power per annum has not 
systems of — gas in operation in Westminster. The ordinary incandescent mantle burner is, as the table 

more expensive than arc lighting. It should further be observed that until the rearrangement 
of the burners referred to, the advantage lay with the arc lamps, and even now the difference between the best 
of these and the Sugg lamps is slight. The latter have, however, an advantage in the character of the light, since 
whilst the total light yielded is not so very much below that of the arc lamps, it is better distributed. The 


shows, very muc. 


following is the table referred to :— 


Tests oF STREET Lamps (GAS AND Exectric), with STATEMENT OF COMPARATIVE Costs. 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting of the Physical Society, held on 
October 23, Dr. R. T. Glazebrook, F.R.S., President, in 
the chair, a paper on “The Bending of Magnetometer 
Dejlection-Bars,” was read by Dr. Chree. A theoretical 
paper contributed to the Society by the present author, 
in May, 1901, proved amongst po hag results that the 
bending of the deflection-bar of an ordinary magneto- 
meter, under the combined weight of the bar and its load, 
must increase the distance between the deflecting and 
deflected magnets, during a determination of horizontal 
force, to an extent which is not negligible. This conclu- 
sion has been borne out by direct observations made at 
the National Physical Laboratory on a number of mag- 
netometer-bars, including specimens from the leading 
prey a The mean results thus obtained are recorded in 
: © present paper. The great majority of the data were 

erived from direct observations made with a pair of 
microscopes. But a method is described whereby the 
necessury information can be deduced without the aid of 
microscopes from the magnetometer’s own readings. ‘The 
magnetometer is set up exactly as in an ordinary deflection 
experiment, with the deflecting magnet on its carriage at 
any convenient position on the deflection-bar, and equal 
weights are hung up symmetrically, one on each arm. 

© consequent increase in distance between the two 
pm nore diminishes slightly the deflecting force on the 
eflected magnet, and a slight change of reading is ob- 
served in the Iagnetometer-telescope. The weights are 
pe off and on several times, and the mean change of 
P ing determined. As acheck it is well to observe at 
rs istances. From the change of reading it is possible 
pe ctermine the increase in distance between the two 
presi In many magnetometers the increase in dis- 
be ne ue to the bending is roughly proportional to the 
istance itself. In the case of Tats y the Cambridge 





Instrument Company, the bending increased the distance 
by almost exactly 1 part in 10,000 at all distances. It is 
hoped that the method employed will prove useful to mag- 
netic observers who have not ready access to a physical 
laboratory. 

Professor S. P. Thompson said that Dr. Chree had 
— out an important matter in magnetometry, and 

ad told us of the existence of various sources of error. 
He asked why instrument-makers could not design a 
better instrument, referring especially to the deflection- 
bar itself, which he said was not of a good form from an 
ensipeneng point of view. Could not the bending be 
considerably reduced by making the bar in the form of a 
girder? Would it not be an advantage to lessen the 
weight of the carriage by making it of aluminium or of 
some light alloy? Professor Thompson said that although 
the error referred to by the author of the paper seem: 
large, yet it could not be greater than errors arising from 
inaccuracy in the setting of the carriage or from other 
causes inherent in a deflection experiment. 

Dr. W. Watson expressed his interest in the paper, and 
said he had never before appreciated the magnitude of 
the error due to the bending of the deflection-bar. In the 
many determinations of horizontal magnetic force which 
he had carried out, he had increased the effect by placing 
the thermometer near to the magnet on the same side of 
the magnetometer. He did not think it would be an ad- 
vantage to lighten the carriage too much, because of the 
wear and tear which an ordinary magnetometer must be 
capable of withstanding. With regard to the accuracy 
of the setting of the carriage, he said that it was not easy 
to set it to 0.1 millimetre, but that inaccuracies of setting 
to a certain extent compensated each other. Dr. Watson 
also pointed out that the position of the magnet in the 
earriage was not always absolutely the same. : 

The Chairman pointed out that the method described in 
the paper might = used to determine Young’s Modulus 





by beating: the bar with magnets of known weight. A 
large number of errors entered into the determination of 
horizontal force, and they were being investigated one by 
one at the National Physical Laboratory. 

Dr. Chree, replying to Professor Thompson’s remarks, 
said that various attempts had been made to get rid of 
the bending effect. The difficulties were due to the fact 
that it was necessary that the bar should lie in one vertical 
plane, and that it should pass through the centre of the 
magnetometer. The error might be reduced by bending 
the bar so as to make the distance of the magnet from the 
neutral axis small, but the introduction of corners rendered 
the theoretical treatment of the problem difficult, anda bent 
bar was difficult to measure practically. In some of the 
a used on the United States Coast and Geode- 
tic Survey, the deflegtion-bar consisted of two — pinned 
together at the centre of the instrument, and although this 
arrangement had advan a great deal depended upon 
the pin fitting tightly. He contended that if the bend- 
ing effect could be measured accurately, its magnitude was 
of minor importance. In the magnetometers used on the 
Indian Survey, the carri were much heavier: than 
those in use on ordinary unifilars, and the deflection-bar 
was constructed something like a girder. There were 
many causes of error in a force experiment. The formule 
used were complicated, and much depended upon an 
accurate knowledge of the constants P and Q. 

A paper ‘On the Magnetism of Basalt and the Magnetic 
Behaviour of Basaltic Bars when Heated in Air,” was read 
by Dr. G. E. Allan. F 

Bars cut from basalt obtained from Rowley Regis and 
from Linz, Germany, were tested by means of a mag- 
netometric method to determine their magnetic pro- 
_— at temperatures from 15 —- to 800 deg. Cent. 

ysteresis curves are piven, and the temperature-per- 
meability curves show that whilst the English basalt has, 
in general, a maximum permeability near 500 deg. Cent. 
followed by a minimum about 550 deg. Cent., the tem- 

rature of maximum permeability in the case of the 

erman basalt lay in the neighbourhood of 50 deg. Cent., 
there being a sationquant gradual loss of strength with 
rise of temperature. Sections of heated and unheated 
rocks are given, showing evidence of chemical change 
in some of the rock constituents, and a table of values of 
susceptibility of the specimens is appended. 

The Chairman expressed his interest in the paper, and 
said that Dr. Allan had given interesting data which 
would be of value in the subject of terrestrial etism. 

Professor W. F. Barrett, in a letter sent to the secre- 
taries, said that Dr. Allan’s paper was one of great in- 
terest and considerable importance, and he wished to 
congratulate the author on the results of his laborious 
investigation. Several years ago he (Professor Barrett) 
examined the magnetic properties of various specimens 
of columnar basalt which oe been taken from the Giant’s 
Causeway in Co. Antrim, and a note on the results of 
this ieseitagtios was published in the ee gg 
the Royal Dublin Society for December, 1889, h 
block was found permanently magnetised with a strongly 
marked north and south pole, the ene axis running 
diagonally through the block and inclined to the horizon 
approximately at the angle of dip. As the blocks formed 
part of vertical columns in the Causeway, their magnetisa- 
tion was undoubtedly due to the earth’s magnetic field, 
the concave end of each block—for the ends are not 
mae but slightly concave or convex—was (in all the 

locks examined) found to be a north-seeking pole, and 
must therefore have been downwards when in situ at the 
Causeway. The weight of the blocks varied from 24 to 
37 kilogrammes, and the specific gravity of a fragment of 
one of them was found to be 2.86. With such large, irre- 
gular and feebly-magnetised masses only a very approxi- 
mate estimate of the magnetic moment was possible b 
the ordinary method. is was, however, attempted, 
the blocks being placed on a turntable with their centres 
60 centimetres distant from the reflecting magnetometer. 
As might be expected, the magnet moment per gramme 
was found to be very small and almost alike in each case. 
The volume of the blocks being known, their permanent 
intensity of magnetisation was found to be less than that 
estimated by Everett for the earth, arded as a uni- 
formly magnetised body—viz., 0.079. Nothing could be 
inferred from this, as the blocks had been removed a long 
time from the Causeway, and had been lying about in 
different magnetic positions to that which they originally 
occupied. The long retentivity of the direction of their 
original magnetisation in spite of rough usage was, how- 
ever, somewhat remarkable. ; 

Dr. Watson then showed some experiments with elec- 
trical oscillations. 








INDIAN TELEGRAPHY.—The receipts and expenditure 


ed|of the Indian Government Telegraphs during the ten 


years ending with 1901-2 inclusive were as follows :— 


Year. a ee 
18923 .. < ie 624,516 573,743 
1893-4 .. ee “A 639,192 587,497 
1894-5 651,488 518,875 
1895-6 722,967 581,065 
1896-7 .. 713,940 618,432 
1897-8 .. os 872,712 693,364 
1898-9 .. oe Ay 720,536 684,421 
1899-1900 x ae 832,673 726,782 
1001... 895,816 782,687 


1) REI pe 908,109 904,187 


The Indian Government telegraphs have accordingly been 
worked at a profit during the last decade, and in this 
respect they com favourably with the Government 
telegraphs of the United ogg Som which have involved 
the Treasury in considerable loss. It is noticeable that 
in 1901-2 the telegraph revenue of British India ag ex- 
ceeded the expenditure by 39227. Upon the whole, how- 
ever, the decade resulted in a profit of 910,896/, 
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INDUSTRIAL NOTES. 


Some interesting facts are available as to employ- 
ment in various departments of industry in New South 
Wales, which may be accepted as in some measure 
typical of the Australasian Colonies. From this it 
appears that the number of people employed is not in 
direct ratio to the value of production in various 
departments of industry. Thus the pastoral pursuits, 
which include the great wool-growing industry, yield 
34 per cent. of the revenue from industries, while the 
number employed is only 11 per cent. of the total. 
Agricultural and dairying pursuits, on the other hand, 
give employment to nearly 40 per cent. of the total 
hands employed, although the value of the production 
is little more than a fourth. This department, indeed, 
affords occupation to more persons than any of the 
other great industries. Manufacturing represents a 
little more in value of production, and yet only 32 per 
cent. of the total hands; while mining, which re- 
presents 16 per cent. of the value, utilises 18 per cent. 
of the workers. The actual figures are as follow :— 


Value of Hands 
Industry. Production. Employed. 
£ 
Pastoral... can «.. 13,707,000 26,619 
Agricultural and dairying 9,572,700 94,307 
Manafacturing ... ... 10,696,800 78, 
Mining 6,469,000 43,745 
40,445,500 242,671 





The latest and last volume of the Scottish census 
returns deals with a similar subject, showing the pro- 
portion of the inhabitants employed. Of the total of 
4,472,103, representing the population of Scotland, 
44.56 per cent. were engaged in various departments 
of work, as compared with 43.41 per cent. of the 
total in 1891. One of the striking facts, and one 
which few would expect, is that the Siceeses is almost 
entirely in female labour. Thus the Sa of male 
workers to the total male population has increased from 
61.96 per cent. to 64 per cent., whereas the propor- 
tion of females employed has decreased from 26.11 per 
cent. to 25.74 per cent. When the details are examined, 
it would appear as if the domestic servant question 
were as difficult in Scotland as in London. Notwith- 
standing an increase of the total population of about 
450,000, equal to over 11 per cent., there has been a 
falling-off in the number of women engaged in domestic 
service from 190,057 to 174,475. In all other classes 
of employment — in professional, commercial, agri- 
cultural and fishing pursuits—female workers are more 
prominent than in 1891. One other feature of the 
return is the increase in the number of foreigners in 
Scotland, the total number in 1901 being 14,448 males 
and 8197 females. 





The unskilled labour market throughout the Do- 
minion of Canada continues in the same active condition 
that has prevailed since the beginning of the season, 
and it is found very difficult to secure workers even at 
the high wages now prevailing. In Victoria alone is 
there any dulness. As to the manufacturing industries 
of Toronto, it is stated that there is general activity ; 
most of the concerns having orders for some time 
ahead, an active fall season is anticipated. Indeed, 
from all points of view, the situation in Canada is 
regarded with considerable satisfaction. 





It is gratifying to note that the cessation of work in 
connection with the’Scotch shale-oil trade is now at 
an end, the workers having accepted the terms of 
reference to an arbiter proposed by the employers. 
The workmen’s representatives had been induced b 
Mr. Ure, M.P.—son of the late Mr. John Ure, a well- 
known Lord Provost of Glasgow—to take the view 
that the employers were as .anxious as the men to 
bring the unfortunate deadlock to a termination ; and 
therefore they were ready to accord liberal discussion 
on all questions the solution of which would bring 
about a real and permanent unity. 





It is computed that the loss in wages since the 
‘* short-time ” movement was commenced in the Lanca- 
shire cotton trade cannot be less than 14 million 
sterling, and it is therefore the more gratifying to learn 
from various sources that the condition of affairs is 
more encouraging. The main difficulty is that enquiry 
for yarn and cloth from abroad, and particularly from 
India, is still at such low prices that the producers 
complain of margins and the present price of raw 
material ; but there are prospects of larger supplies of 
raw material from America, and of lower prices. 





Owing to the scarcity of work and the unsatisfactory 
trade returns, the Midland Railway Locomotive 
Works at Derby are to work only four days per week, 
being closed from Thursday evening until the follow- 
ing Sonday morning at 9 o'clock. This affects nearly 
6000 workmen. 





It can searcely be said that the difficult problem of 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
OcToBER. 


AvuGuSsT. SEPTEMBER. 








7 1 17 «21 
AUGUST SEPTEMBER. 


In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
Tin plates are per box of I.C. cokes. 
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the unemployed has been advanced towards solution | striking contribution to the subject at the County 
to any great extent by the long report which has been | Council meeting was, perhaps, that by Mr. John 
submitted to the London County Council by the General | Burns, the Labour Member for Battersea, who stated 
Purposes Committee. The report, it is true, offers | that only three out of the five labour bureaux in London 
many suggestions, but they are all of too general a cha- | justified in any way the money which had been spent 
racter to be of any direct advantage, as they do not | upon them. 
deal with the provision of means for carrying out the | 
general recommendations they make. We are at| The most disquieting news of the week comes from 
one with them in ——- that lectures on the foreign countries. There have been violent goings-on 
Colonies should be delive amongst the rer |at Bilbao, as a result of the miners’ strike and the 
classes, to awaken a deeper interest in, and better | almost inevitable Anarchist association with all such 
knowledge of, the advantages of colonisation; but it is| movements in Spain. The latest news, to the effect 
doubtful if weg agricultural classes can do much | that the Prefect and Captain-General had a long con- 
‘ood. We have again the old story of relief work ference, and that the employers are likely to abandon 
uring flat periods. This time the suggestion is that | their present position, gives some promise that a 
the Government should create schemes of a national | better state of affairs will shortly be brought about. 
character with this end in view ; but we should fancy| In Paris, too, there has been a serious interruption 
that, as in the past, the undertakings of municipal'| of trade, owing to the discontent which has prevailed 
bodies fall more readily within the scope of such an | for some time amongst a certain section of the working 
aim than would national undertakings. The most | classes with the labour agents in connection with the 
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Government labour bureaux. A large number of 
workers in- various departments have left work as a 
protest, and there have been some of those demonstra- 
tions dear to the heart of the Parisian demagogue, 
with occasional passages-at-arms with the police ; but 
it would appear that Parliamentary action may obviate 
any serious-outbreaks, the proposal being to abolish 
the employment bureaux, working at a profit under 
Government auspices. 

In America a strike in connection with structural- 
steel workers has commenced; 10,000 are affected, 
but ‘opmicte d 100,000 people may yet be thrown out of 
employment as an indirect result. The object is to 
compel the New York house-builders to recognise one 
of the unions, a ‘‘ walking delegate” of which is now 
on trial on a charge of extortion. The strike affects 
all the large cities east of St. Louis, wherever members 
of the Employers’ Association have contracts. 

In Germany also there has been an interesting 
development in connection with labour, though here 
it is purely a case of organisation. At the first con- 
gress of Non-Social Democratic German Workmen, 
which has just concluded at Berlin, resolutions were 
passed 4 egy a need of Chambers of Labour, 
organised upon a basis of equality; of an improved 
means of attenuating the lines of class division ; and of 
securing the rights and interests of the workin 
classes, especially in the direction of an increase 
participation in the benefits of education. A com- 
mittee was elected in order to give effect to the reso- 
lutions. The proceedings of the congress were orderly, 
and the resolutions were drawn in a moderate tone, so 
that there is a greater chance of their carrying influ- 
ence. 





There was no falling off in the attendance at the 
Birmingham Iron Trade meeting, but the market was 
even worse than has been the case for some time, the 
feeling being that the American invasion was immi- 
nent ; in fact, there were rumours that the Steel Trust 
had sold steel billets in South Staffordshire, and that 
more were on offer. This return to competition after 
two years’ quiescence naturally proved alarming, 
especially as there is a distinct disposition on the part 
of the Trust to accept low prices. Consumers generall 
are not prepared to buy three to six months ahead, 
and it seems impossible to resist some further decline 
if America is determined to sell. German prices have 
also undergone some shrinkage. Billets and steel bars 
from that quarter were recently quoted as high as 
91s. 6d. to 92s. 6d., but there has been a decline to 
88s. or less. Welsh billets have dro , in sympathy, 
to the extent of 2s. 6d. North of England steel was 
similarly affected ; but, on the other hand, there were 
some Welsh makers who declined to look at less than 
41. 15s. Other branches of the trade are very flat and 
unprogressive ; pig iron was scarcely inquired for. 

The reports from Birmingham do not show any im- 
provement, the iron market -being dull, but finished 
iron marked bars continue firm, and the prices of best 
makes of unmarked bars are steady. The sheet trade 
is depressed: singles, 7/. to 7/. 2s. 6d. ; doubles, 
7/, 2s. 6d. to 7l. 5s. ; but most transactions at the 
minimum. Galvanised branch also quieter, large 
export orders being nearly worked up. Hoop iron, 
6/. 17s. 6d. to’7/. 2s.; nail-rod and rivet iron, 6/. 12s. 6d. 
to 6l. 15s. ; gas-strip, 6/. 7s. 6d. to 6/. 10d. Fairly 
good demand for steel. Standard quotations for pig 
iron are :—Staffordshire cinder, 47s. 6d. to 48s. ; part 
mine, 48s. 6d. to 49s, 6d. ; Northamptonshire, 47s. 6d. 
to 48s. 6d. ; Derbyshire, 49s. to 50s. ; North Stafford- 
shire, 50s. to 51s. ; Lincolnshire, 52s. 7d. 


In Staffordshire, foreign’ and colonial orders for 
mining machinery and tools, bridge-work, and railway 
material are compensating for quietude in the home 
trade, and the result is that the market is fairly 
steady, and does not lack confidence. Marked bars, 
Si. 10s.; galvanised sheets, 11/.; plain sheets, singles, 
7l.; Northampton pigs, 47s. 6d. to 48s. 6d. A large 
improvement in trade with Australia is anticipated, 
as the gold-mining forecasts for 1903 indicate an 
increase of 35 per cent. in the output over last year. 





The reports from Lancashire indicate that the engi- 
neering trade teads to diminish, and less new work is 
coming forward. Machine-tool makers, with few ex- 
ceptions, are getting short of orders. Hydraulic engi- 
neers report work as decidedly slackening, and boiler 
makers are only indifferently engaged. % construc- 
tive engineering there is still a fair amount of work in 
hand, and electrical engineering branches are kept for 
the most part well occupied. Teutile-snchias makers 
report some slight improvement, chiefly for the 
shipping trade, but rates are very low, and leave 
little margin for profit. The iron trade continues de- 
pressed, and here, as at Birmingham, there are rumours 
of imports from America. 


Confirmation is given to the assertion of the gene- 
rally unsatisfactory state of the metal industries 
throughout the country in the monthly report of 





the Friendly Society of Ironfounders, wherein it is 
er" 8 out that the dullest department is that for ship- 

uilding material, as orders for new ships are few and 
far between, despite the low prices quoted by builders. 
A few orders have been booked on the North-East 
Coast, but they are insufficient to indicate any settled 
improvement ; indeed, they scarcely replace the work 
being completed. The outlook for the coming winter 
cannot, it is stated, be regarded as satisfactory. Out 
of a total of 18,433 members there are on the books of 
the society 2853 members—162 more than in the pre- 
vious month ; and of this aggregate only three are out 
of work owing to disputes. 





Clear evidence of the extreme depression in the 
cotton industry of Lancashire is afforded by the fact 
that 29.84 per cent. of the whole of the members of 
the Oldham Operative Cotton-Spinners’ Association 
are on the unemployed list, as compared with 10.18 
per cent. in the corresponding month of last year. 
The membership is 13,629. It is not surprising, there- 
fore, to learn that the financial operations for the past 
five weeks have ended in a loss of 7820/., while if the 
amalgamation levy had been paid, this loss would have 
been 8621/7. The secretary, in his report, adds that 
there will be further heavy loss before the crisis is 
over. It is well that the society was in such a finan- 
cial position as enabled it to meet the strain to which 
it has been subjected. He suggests that the question 
of ways and means should receive the members’ serious 
attention at an early date. 


The membership of the Associated Ironmoulders of 
Scotland is now 7313—an increase of 67 as compared 
with a month ago; but the secretary strongly urges 
the claims of the organisation on his fellow-trades- 
men, and points out especially that the apprentice 
section has not increased at the same rate as during 
the first month after its institution. The condition 
of trade seems to be satisfactory in this industry, 
because it is stated that the number of members 
working is the’ highest recorded for this year, and, as 
a consequence, the finances are in a sound condition, 
all items of income showing increase, while the out- 
lay is 410. less than the month’s receipts, bringing 
the union’s surplus to 77,3267. The idle aliment was 
2551. less than in the preceding month, although the 
superannuation allowances were about the same. 





Amongst the interesting subjects dealt with by the 
American Federation this month is the relation of 
education to the emancipation of labour. The means 
of education, it is pointed out, are economic events, 
labour unions, and the schools. In the case of the 
first-mentioned, the author seeks to prove that better 
interpretation of such events is required, and the 
school may be the interpreter. Labour unionism, 
again, is pronounced as not effective without wise 
leadership and intelligent membership—a statement 
which everyone who has had any experience of such 
organisations will readily accede to. It is pointed out 
further that the ballot in the hands of the uneducated 
voter is no means of emancipation ; the ballot without 
education is a snare. It therefore comes that education 
is the mainspring in all cases. To attain the highest 
results from the point of view of the Federation of 
Labour, it is‘contended that the schools must not be 
controlled by those who do not seek for the emancipa- 
tion of labour, so that the author strongly urges trade 
unionists in America to undertake a movement to 
secure the control of the schools. The higher educa- 
tion, it is indicated, is largely possessed by those 
opposed to industrial emancipation. Owing to their 
private endowments, it would not be possible to change 
the character of such institutions, and the author 
seems to think that such schools might very reasonably 
be carried on without endowment, even in combination 
with industrial establishments, in which a large part of 
the expenses of the student might be earned, not only 
without interfering with his intellectual | rn but 
rather augmenting it in practical work. This is almost 
an impossibility, the tendency in this country is towards 
a theoretical curriculum at school, insolating as far as 
possible practice and theory, the former being rele- 
gated to first-class works. The student who is com- 

lled to acquire his knowledge at the same time as 

e is working for his living, as well as for the main- 
tenance of the school, would have a poor chance of 
success even if he lived to work for it. .The ‘‘sand- 
wich ” system is all right when applied for the benefit 
of the pupil, but when he has to make enough to pay 
his fees and: maintain the educational establishment, 
the task is too great. 





The annual report of the Steam-Engine Makers’ 
Association for the year ending with December last 
is interesting reading. As to the general result, pro- 
gress is clearly defined. ‘The increase in membership 
is 327, while the balance in the exchequer has gone up 
by 66197. The total membership is 9303, and the total 
balance to credit, 68,208/., equal to 7/. 5s. 4d. per 
member. The year’s revenue, 26,414/., included con- 





tributions, &c., equal to 3/. Os. 3d. per member, as 
against 2/. 19s. 9d. in the previous year. The larger 

rt of this increase was due to contributions and 
evies. The expenditure showed an increase also, in 
large part due to donations to men out of work, and 
provision of railway fares for those proceeding to new 
situations. The average number out of employment 
during the year was 198.5, and the donations totalled 
5455/., as compared with 3208/. Sick expenses were 
normal; funeral allowances aggregated more. The 
working expenses, it may said, reckoned out to 
5s. 5d. per member, funeral benefits 3s. 9d. per member, 
and the unemployed benefits lls. 8?d. _1t is gratifying 
to note that strike-pay only involved during the year 
a sum equal to 2}d. per member, which is a. very small 
——— of the 3/. contributed by each member to 
the union. ' 








RAPID-CUTTING TOOL STEELS. 


Report on Experiments with Rapid-Cutting Steel Tools, 
Made at the Manchester a School of Technology, 
under the auspices of a Joint Committee of Members of 
the Manchester A jation of Engineers and of Mem- 
bers of the School of Technology Sub-Committee, together 
with Dr. J. T. Nicolson (Professor of Mechanical En- 
ginering at the above School).* 

(Concluded from page 595.) 

THE next tables, numbered VII. to XII., give the 
particulars of the tool angles and position of tools when 
cutting. Column 1 gives the steel-maker’s name,} and 
column 2 the number of the experiment. Column 3 
records the front. es angle of the tool—that is, the 
angle between a line in the top surface of the tool through 
its point, and a line tangent to the work at the tool 
point ; both these lines lying in a plane perpendicular to 
= wat of the work or lathe. Coleman 4 gives the top 
rake (¢°). 

The front clearance angle given in column 5 is the 
angle between the tangent just mentioned and the front 
of the tool. (C® in tool diagrams, below.) 

The side cutting angle given in column 6'is the angle 
between a line in the top surface of the tool taken in a 
vertical plane parallel to the axis of the lathe, through 
that point of the cutting edge where it is intersected | 
the uncut surface of the work, and a vertical line retin 
the same point. 

The side clearance angle is the angle between the last- 
mentioned vertical line and the line of intersection of the 
vertical plane containing it with the (cutting) side of the 
tool (k° in tool diagrams). 

In columns 7 and 8 are tabulated the values of what 
may be called the true cutting — They are taken 
in the vertical plane containing the direction of motion of 
the shaving whilst in contact with the top of the tool. and 
are measured both before and after the tool has made. the 
cut. The direction of motion of the shaving over the 
tool point can be very approximately inferred from the 
appearance of the tool, as in many cases the shaving rubs 
away a portion of the top surface of the tool, leaving the 
cutting edge intact, and indicating the direction of flow 
of shaving. The true cutting angle is thus rendered more 
acute than when the tool began the cut. In such cases it 
was observed that shaving was curled to a smaller radius 
as the test p 








SECTION E.F 
IN PLANE OF SHAVING 







{SECTION AB 
: ° 
i eon ay 





When the direction of motion of the shaving differed 
considerably from that of the-tool axis, this (so-called) 
true cutting angle of the tool differs sone from the 
front cutting angle. In most cases, however, there is but 
little difference. , 

Strictly, these angles ought to be taken relatively to a 
line tangent to the work at the tool point, as for the 
front cutting angle ; but for simplicity they were measured 
relatively to a vertical angle; and this amounts to 
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Brown; Ca., Cammell; Fi., Firth ; Os., Osborn; 8. D., 
Seebohm and Dieckstahl; V. M., Vickers Maxim. 
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TABLE VII.—Sort Street. TABLE VIIL—Meprivum Sree. 
eh es | Way ae 6. 6. ie 9. 10. | od &, bef ae 4. 5. 6. | 7. | a | ® 1 1. 
| | — | : aX CF i” lees es See : Serene 
| oe | 
| True Cutting | Front Cutting 
Front | pron | Front | Side \90-Cfor'Hake in| ebere Centre. | Front yront | Front | Side a A Bt Rang 
f ine | 7,ron ron side )-(To; ein| above Centre. A ae ; e —(Top ein above Centre. : 
a — — Top (Clearance |Cutting re + p). Cutting | oe a aeaie® Top Clearance | Outting|this Plane + £). | Cutting 
Maker. | Trial. | 90° | Rake | Angle | Angle | Arc. | waker.| Trial. | 9o— | Rake, | Angle. | Angie. | Are. 
| "1@sey| Ete, (Cd | @0-s). = | B4ey Bt}! Cy | @o-s) | ] pars iray 
| At At | ) | eae ee ee (8) 
| Start. Finish. | (8). | } | Start. | Finish. | 
ldg. min. /dg. min. deg. min. ‘dg. min. dg. min. dg. min.| in. ‘dg. min.! _ in. ldg. min. |dg. min.! deg. min, ‘dg. min. ‘dg. min..dg. min.' in. ldg. min | in, 
Object of Trial :—To Obtain Maximum Cutting Speed with |, In. Cut by j, In. Object of Trial:—To Obtain Maximum Cutting Speed with y, In. Cut by y, In. 
Traverse. Traverse. 
ae - <b 11 20 '8L 44 66 40 | 66 40 0.725 4 0 A. W. 79 76 49,13 it 12 0 8 30; 69 6); 67 23; 0.875 | 2 88 0.200 
Bu. 9 60 6 | 20 54 9 14 638 0 60 6 | 60 6 0.500 2 54) 0.15 Bu. 91 63 10 23 50 8 30 72 0 62 46 | 61 51 | 0.625 4 4 0.170 
Br. 7 71 15) 18 45 12 40 80 25,71 7/71 7 ~ 0.8125 4 40: O17 mh 6 83 74 32 15 23 12 40 78 © 68 37' 6t 51 0.625 4 8 0.175 
Ca. 13 | 73 41/16 19 9 56 | 87 10/69 42/68 21 0.23125 1 39 019 | Ca ..| 89 7L 2 18 49 IL 20 | 82 10) 69 42 | G4 37) 0.750 | 5 18 0.160 
Fi. 5 8L 20 8 40 12 25 79 30 | 80 30/78 40. wie | = 0.23 Fi. 8l 70 12 19 48 16 40 |75 O 65 34 | 63 19! 1.0 aes 6 26 0.200 
Os. 3 77 38) 12 21 10 45 70 57/73 26| 73 26 0.69 | 3 49 | 0.23 Os. 87 71 9 18 51 ll 20 69 20 64 32) 6t 32 0.625 | 4 8 | 0.175 
8. D. 15 74 11) 15 49 16 «3 80 4,71 16 | 7L 16 0.175 | 0 44 | gad 8. D. 85 75 49 14 I 13 45 73 55 68 44°) 65 14 0.625 | 4 16 0.150 
2 Re ee it 80 1/{| 9 59 10 37 89 17:78 4|77 0, 0.100 0 37 0. - 5 P ‘ P 
: : , ’ , : Object of Trial :—To Obtain Maximum Cutting Speed with #, In. Cut by |, In. 
Object of Trial:—To Obtain Maximum Cutting Speed with ¥, In. Cut by |', In. a f Traverse. a Ys Wis 
Traverse. 
iW.) 9 (enh) re 1 ope wees | rem A 2 1B Sle 2) 28 18 212 2is 4i oer) 2 Be as 
nd 4 4 oe | ein 4 9 1 Bu. 92 67, 12 22 48 10 30 70 O:!} 58 16]58 O 0.625 4 42 0.35 
Bu, 10 |67 4/22 66| 7 10 | 70 12 64 4 6 4 0.6 2 56 0.500 ||P ss. 6Ul mr 8 is Br. 12 40 | a0 48103 cle so| oes | 4 1a: os? 
Br. 8 7h 36/18 %| 9 14 | 88 56 59 17 59 17 0.75 | 4 19; 0310 | Ar 4 + oS : | } S75 
Oo md 7 eal 2 | o | 7 > ° Ca. 9 |7L 12 18 48° 11 20 | 82 50/66 4/61 50! 075 | 5 26) 0.35 
Ya. 14 | 72 14 17 46| 8 3 |86 2 72 1 67 44 | 06 2 56) 0.825 Je e 48 | 6 : é 
tn . ™4 ‘ pe ~ lor pm me ‘ se Qe = Fi. 82 69 12 20 48 15 20 | 78 0/65 19] 65 19 1.0 6 26 0.33 
Fi. 6 78 3:16 57 7 13 85 57 73 3:65 25) 1.0 5 37 0.410 0 88 72 18/17 42 12 50 |70 0|65 4/61 31 0.75 . 4 0.44 
Os. .. 4 75 2 14 40) 6 0 | 7k 0 59 56 59 56 0.625 3 34 0.420 | oO, ss |77 38/12 28 14 2 10 216 5163 841073 | 5 16| 0:38 
Pe ia 78 65/21 5| 7 30 | 76 18 55 45 55 45 0.195 0 45, 0.240 diets < = - ¥s dos Mies 
y | 9 D) 4 ” 4 9 9 |8 5 ad Ff ” 9 Q7 | 7 " . : R 2 
v eee ae aes oe si ene apd lnieh nab Leg itd hon ee |. Object of Trial :—To Obtain Maximum Cutting Speed with 3, In. Cut by 3 In. 
Object of Trial :—To Obtain Maximum Cutting Speed with #, In. Cut by & In. | Traverse. 
Traverse. | 
a DAW, xx 95 74 26,15 34 9 {80 45; 71 5 | 0.375 2 53| 0.875 
A.W... 38 | 69 10/20 50) 10 36 | 82 12) 63 25/60 30, 1.0826) 7 30) 0.42 iad oa | 2 9/21 61 5-4 . | ° 40 | 3 7 2 . yd 4 = | re 
Bu. . 31 66 63 23 7 6 46 | 71 44 | 62 12/60 0} 0.5 3°17) 0.35 “4 99 71 5 18 55 10 O | 7d 47/68 20' 66 16| 0.5 4 50) 0.35 
Br. 40 72 38) 17 22 12 O 80 48 | 69 14] 60 48 0.75 | § 22 0.32 %, 7) ~ 9 2 me on @ | | 049 
i . ~ an Ca. 102 70 39 19 21 18 40 73 20 | 64 56 64 56 1.0 8 44 0.42 
Ca. 29 73 46 #16 #14 15 25 78 40; 70 2/;|62 4: 1.0 | 6 18 0.34 Fi. 97 76 33 #13 27 16 42 73 20! 68 10! 63 10! 0.375 2 50] 0.4 
Fi. 85 | 72 40/17 20] 9 12 | 82 50 | 71 28) 65 28 | 0.875 | 5 50) 0.46 || og 103 | 69 32 20 283 14 42 | 70 10 62 15,61 10| 0.624 | 5 45) 0.45 
Os. 27 80 54 9 6 | 8 10 76 0 72 19] 69 15 0.4375 2 41 0.44 S. D. 105 | 73 31 16 29 5 0 81 30! 72 4/63 15! 0.1875 1 46 | 0.42 
8. D. 33 68 306 21 30 12 40 77 20° 58 35! 58 35 0.75 4 50 0.35 . 
Object of Trial :—To Obtain Maximum Cutting Speed with 3} In. Cut by 4 In. Object of Trial:—To Obtain Maximum Cutting Speed with § In. Cut by § In. 
Traverse. Traverse. 
BO: x 39 #64170 14,19 46 8 36 82 12) 67 34);61 O. 1.0 7 2 0.62 A. W. 96 74 18 15 42 11 20 82 50 70 49: 60 49 0.375 | 3 1 0.575 
 _ 32 66 44 23 16 9 15 70 40 |) 63 44) 63 44, 0.5 3 16)! 0.65 | Bu. 93 6 8 | 24 52 7 39 68 10 53 24)! 568 24 0.625 | 4 32 0.675 
Br. 41 72 24/)17 96 12 42 80 48/68 24; 60 14 U.75 | 5 36 0.62 } Br. 100 74 18 15 42 11 20 80 50 68 12/| 65 15 0.4375| 3 42 0.55 
Ca. 30 72 22:17 38 4 5 73 40 | G4 22/64 22 1.0 | 6 18 0.54 || Ca. | 1OL 72 50/17 10 20 35 72 O | 64 45 | 62 30 0.8125} 7 15! 0.63 
Fi. 36 74 39/15 21) 10 80 81 2%] 71 45) 67 45 10 | 6 45/ O77 || Fi | 98 |71 14/18 46, 10 36 TL 20/67 47/65 40] 05 4 38/ 0.76 
oer 28 77 45/12 15 10 38 70 40] 66 34 | 63 14 0,75 4 46) 0.65 | Os. | 104 67 43 22 17 14 62 72 0 63 6); 61 10 0.8125} 6 54) 0.65 
BA. o< 34 63 27 | 2 33 11 20 8 0 | 61 37 | 61 37 0.875 5 58 | 0.46 | $. D. | 106 1 60 19: «O 7 10 80 45 69 32 | 63 22 0.125 | 1 38 0.575 
| 
TABLE I[X.—Harp Street. TABLE X.—Sorr Cast Iron. 
Pa re n° a mo eT era “Sil Ness v) chine ee ta a 
1. 2 8. Rbib eae ae & 2. | 8 9 | 10. uu. 1. 2. a i 5. 6. 7. | 9. 9. 10. | UL 
: a eee ic oe pee iia aera vie fa oS 
True Cutting iI True Cutting | | 
Front | wont | Front side loo Pa : es ¢ nog | | rent —, aa, _— pa Tool | 
_ Iw ‘sitting ron Side ) ein above Centre. ; I * , ‘ 90—(Top rake in} above Centre. | 
Tool- |Number Cutting “Top Clearance Cutting this Plane+#). | Cutting | Tool- ‘Number Cutting} "front Front Side fides ¢. 8.) Das. 
Steel of Angle | Rake ‘Anate - |Amate Arc Steel a | ae ‘op | Clearance Cutting | Cutting 
Maker. | Trial. 90° - (B +t g aut oa a Maker. | Trial. | 1g Rake. | Angle. Angle eee ee ee _| Are. 
1),/QB+0) (C8 (90 — 8). aker. rial. | 90°— t’) (.) | 0-8 | ey 
(8 +t). | | (B+t") (84 ° ). | 
| scsi Aisa | | | At | at | — | (pp. | 
Start. | Finish. (8). | | Start. Finish. | | 
dg. min. dg. min. | deg. min. |dg. min. |dg. min. ldg. min.| in. dg.min. in. dg. min. dg. min. deg. min. dg. min. ‘dg. min. | in.» dg. min.| in. 


Object of Trial:—To Obtain Maximum Cutting Speed with vs In. Cut by vs In. 


Traverse. 
a. Wea 139 |; 74 5; 16 55 10 68 |} 84 O| 72 44 | 64 21) 0.375 3 14 0.2 
Bu. 143 | 63 6 26 54 7 8 | - 67 26 | 66 44) 0.375 3 16 0.22 
Br. 133 71 #9! 18 5 11 19 80 5) 6 31 | 69 49); 0.5 4 8 0.22: 
Ca. 137 | 72 10 17 50; 10 37 80 46 70 50 | 72 51] 0.375 .. 7 0.17: 
Fi. 131 66 22 23 38 12 41 | 73 38 63 45 | 68 45/ 1.0 8 15 0.26 
Os. |} 141 | 7l 5 18 55 14 62 72 40 | 65 25 ie 0.6875 5 55 0.27 
8. D. ' 1385 | 7% 17)13 43 13 22 73 18 69 54 | 64 29/| 0.375 | 3 6 0.16 
Object of Trial:—To Obtain Maximum Cutting Speed with ys In. Cut by |', In. 
Traverse. 
Be We. os 140 | 74 40; 15 20 9 55 84 18 74 21;68 O 0.375 3 20 0.35 
Bu. 144 | 64 50 25 10| 6 46 .. | 65 20/64 14! 0.875 | 3 21) 0.43 
Br. 134 | 69 83/20 57/ 8 53 | 79 2 67 5 ‘ss 0.5 | 4 15/ 0.35 
Ca. 138 70 7/123 53 | 9 55 80 46 70 7 68 49. 0.375 3 il 0.31 
Fi. 132 67 28 | 22 32); 12 4t 72 20, 61 30) oe 1.0 8 30 0.47 
Os, sb 142 72 12 (17 48 146 2 77 40 6 12 ae 0.625 5 28 0.46 
ae 136 75 41 #14 19 13 22 74 37 68 57 | 68 57° 0.4375 3 42 0.34 
Object of Trial :—To Obtain Maximum Cutting Speed with *, In. Cut by § In. 
Traverse. 
A. W-.. 153 | 74 49/15 11) 9 2 84 48; 74 8) 79 41] 0.3125 3 11 | 0.4 
Bu. 155 | 69 11 20 49 7 #5 oi 69 1) | 62 21); 0.25 2 49 0.42 
Br. 145 | 71 21,18 39 14 62 74 30 68 41 0.50 4 37 0.43 
Ca. 149 | 79 24; 10 36; 12 58 | 80 46 75 55! 0.375 3 2 0.39 
Fi. .| 157 68 20/21 40) 11 35 | 7L 30 61 23 0.5 5 37 0.48 
Os. a 151 75 6) 14 54) 7 2 71 55,¢9 4 a 0.375 38 35) 0.40 
8. D. 147-76 «23113 37 | 6 2 82,75 1/75 11 025 2 18] 0.40 
Object of Trial :—To Obtain Maximum Cutting Speed with 3 In. Cut by 3 In. 
Traverse. 
A.W...) 154 75 69;14 1 9 55 | 75 30) 73 55) 67 56 0.8125; 8 24) 056 
Bu. .., 156 | 66 24 | 23 36 7 25 os 66 58 62 8 | 0.25 3 2 as 
Br. -| 146 71 47/78 13; 10 40 80 8 6 6 -. | 0.5625 4 51 0.65 
Ca. a 150 7 7/11 5&8 11 20 | 78 40 73 16, 71 55 | 0375 | 4 3 0.60 
Fi. --| 158 71 67/18 8 13 46 70 35 63 28 ee 5 22 0.77 
Os. a 76 65} 13 5 7 2% 72 0 68 52/65 48/025 | 2 B 0.65 
8. D “| 148 | 76 9/13 61; 8 32 80 46, 73 26 73 26 0.25 | 2 32) 0.67 


neglecting the angle (8), which the height of tool point tool point which was operating upon the work. This | obtained 
above centre subtends at the axis of the work. i i 
Column 9 gives the height of the tool point above the | 
centre line of the lathe, and column 10 the angle this | hended u 
height subtends at the centre of the work (8), Fig. 15. 
column 11 records the cutting arc, or length of the 
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practically is the same width as the 


In 


| samp! 


le is here re 
Tables XT 


























Object of Trial :—To Obtain Maximum Cutting Speed with |, In. Cut by }, In. 





Traverse. 
A. W.. 167 | 80 47; 9 138 9 4 8 0,80 5 0,25 1 23, 0.175 
Da 165 71 12/18 48 8 32 ve, 1 eee | 0.375 2 6) 0.150 
5 | Br. | a 74 49/15 11 ll 35 81 45 | 73 47 0.375 21 0.220 
5 Ca. | 6L 70 32/19 28 9 5 77 52 | 67 14 0.590 2 46) 0.175 
Fi. | 170 | 75 7/14 53] 10 30 |7t 40| 70 25/ .. | 0.500 » 2 53] 020 
Os. | 168 | 77 58/12 2] 6 14 72 46}°70 St} ... |-025 | 1 25] O20 
f MiB 159 | 78 1/11 59) 6 3 8 40)78 1 | 0.875 | 2 44] 0.16 
Object of Trial :—To Obtain Maximum Cutting Speed with }, In. Cut by , In. 
Traverse. 
A.W... 168 ;80 19; 9 41{ 9 45 | 86 40/8) 19] .. 0.25 | 30; 04 
Bu. 166 | 69 31/20 29] 7 25 eh 68 3 ‘ 0.375 | 2 9| 0.34 
Br. 172 | 77 10/12 50] 9 45 | 80 35] 74 47 ; 0.375 | 2 13] 0.35 
Ca. 162 | 71 48/18 12] 13 55 | 78 41] 69 59} 0.5 2 49; 9.35 
Fi. 169 | 72 6/17 54] 10 46 | 74 10] 67 29 0.4375 | 2 31} 0.42 
Os. ..| 164 | 75 54/14 6] 8 15 | 72 30] 63 36 0.375 | 2 6! 0.375 
SD. ..| 160 | 80 46] 9 14/1 6 O (87 38) 8) 29 | 0.3125 | 1 45 | 0.35 
Object of Trial :—To Obtain Maximum Cutting Speed with j, In. Cut by 4 In. 
| Traverse. 
| A W... 182 ; 79 19! 10 41 7 50 | 86 45) 78 37) . 0.375 | 2 30! 0.45 
| Bue ..) 177 | 71 5/18 6| 7 42]... 168 | .. | Os | 1 O47 
|| Br. 185 | 75 52/14 8] 10 28 | 8l 28/74 10; .. 0.25 | 1 48 0.40 
}| Ca. 173 7% 48 #14 #12 9 45 | 70 45|73 2; .. 0.5 | 2 63 0.40 
|, Fi. 179 | 74 24°15 36] 15 55 | 70 10|;66 4 *.. 0.625 | 3 53 0.52 
oS ieee 175 | 73 38/16 57| 10 46 | 72 15] 67 46 0.375 | 2 14) 0.42 
8. D. 186 | 70 10/19 50} 3 O | 82 52| 72 47 | 0.25 1 50, 0.45 
Object of Trial :—To Obtain Maximum Cutting Speed with § In. Cut by 4 In. 
Traverse. 
A. W.. 183 | 79 28; 10 82; 8 50 | 8 55; 79 2 | we | 0.1875 | 1 18; 06 
Bu. ..| 178 | 69 42; 20 18 7 2% ese (ER Pes 0.25 1 33} 0.65 
me. © Me 184 | 72 41°17 19 10 10 | 8 OO; 76 24 0.1875 | 1 16) 0.66 
7 174 | 76 20/13 40 10 46 | 79 14| 71 34 Cae ie Selle, WE ae PS 
Fi. ..| 180 | 74 16|15 44! 14 20 | 74 58/69 14; .. 0.625 | 4 4) 0.67 
Os. | 176 | 74 42/15 18 $ 32 | 71 42/67 8) -. |-0.875 | 2 18| 0.62 
| 8. D. 187 | 73 21 «4 20 | 8 50/73 39 0.125 | 0 58} 0.67 
! 


aving. 


roduced for convenience. 
I. to XVIII. are recorded the results 


| 


ae 
' the 


a | one of the six materials operated upon. 
he columns 1 and 2 give the toolmaker’s name and 
number of the experiment. Column 3 gives the gross 





ul 


u 


with regard to gross, tare, and net horse-power 
red in the trials, and to the force acting upon the 


These descriptions of — will be readily comipre- | tool point when cutting ; each table having reference to 
m reference to the tool diagrams, of whic i 
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TABLE XI.—MeEpivum Cast Iron. 











TABLE XII.—Harp Cast Iron. 


















































| | 1 ! | 
1. | 2. 3. | tyres bias Po 8s | 9 | 1. | 1. | 2. até | | eee | 8 | % | 1 | 11. 
| | | } spemte 
| puiay car i af ibe | Pa, ag thease v ae a ¢: iS ! i + it | 
| J True Cutting | True Cutting | | 
| yon | Front | Front Side | 90—~( ‘op rake in| above Centre. : nt Front Front Side |99 ‘op rake in) ve Centre. | 
_— —— poy Top | Clearance Cutting) this plane + 8). hors = ‘Number ee | Top Clearance |Cutting | this plane + 8) | \Cutting 
Maker Trial. 9o°- |, Rake | Angle Angle a | ae Maker. | Trial 90° - | Rake Angle | Angle |—_——__—_—___—_| - pact - wer 
. “4 (B 4. t’) (B+) | (C*). (90 —8). | | | | <u : (B +t’) | (B +). (C*). (90-8). | \ | 
| | | At At (8). | | | | At At | _ | @ 
Start. | Finish.) ~ | | | Start. | Finish. | P 
| aan (Nee oe error SRR | Soke a | | | | | 
dg. min. dg min. dg. min. ‘dg. min ‘dg. min.| ' in. dg. min.! in. ' dg. min. 'dg. min. ‘deg. min. 'dg. min. lag. min.i|dg. min.,| in. ‘dg. min.| in. 
Object of Trial :—To Obtain Maximum Cutting Speed with ?s In. Cut by }, In. Object of Trial :—To Obtain Maximum Cutting Speed with }, In. Cut by |, In. 
Traverse. Traverse. 
AW) @ 80 46 9 14 5 21 83 30: 80 46 ne in a. ) 6 A.W... 107 (83 35| 6 2% 8 32 87 10| 83 35; .. ee | o. | && 
| ES 42 67 49 22 11 5 43 a 67 (10 e 0.75 4 50 0.12 | ae 190 74 85/15 25 7 28 ais | 7L 15 | 0.125 2 3) 0.15 
ees 50 77 20; 12 40 8 36 82 12; 75 57 ne 0.5 3 26 0.15 me” 113 7669/13 51 lt 19 84 17 | 74 47 0.25 2 32 | 02 
OR! <2 54 | 69 37 20 23 10 37 78 41 | 66 22 G 0,625 4 20 0.16 Cx 109 76 26/13 384 9 56 82 10 | 73 43 0.125 1 14] 0.12 
Fi. ae 46 | 76 21 13 39 9 35 78 #O| 73 85 ws 0.5625 3 44 0.25 Fi. pee 117 78 9/11 51; 11 19 78 41/75 3 ¥ 0.25 2 37) 0.20 
OB. és. 44 75 32 14 28 8 35 80 48 72 46 ee 0.8125 5 14{| 0.20 | | ae 121 76 59/13 1 7 50 75 67 | 72 387) < 0.0825 | O 41 | 0.22 
B.D iss 48 7 33:1 2 8 54 85 42) 76 53 -- | 0.375 | 2 80] O17 | Se lll 78 51/11 9 9 56 | 8l 50| 76 46, .. 0.125 | 1 14] 0.20 
Object of Trial :—To Obtain Maximum Cutting Speed with ys In. Cut by 3, In. || Object of Trial :—To Obtain Maximum Cutting Speed with ¥ In. Cut by vs In. 
Traverse. | raverse. 
iy Wis: ox 53 78 21 ; 11 30; 4 45 88 55 | 79 23 ae whe ee 0.4 y Ae 108 76 38 |13 22 9 66 | 88 55 | 8 18 oe on 0.375 
Bu. os 43 re A 8 ll es a oe 0.75 4 66; 033 | Bu... 191 77 19; 12 41 i at ee oe on a 0.50 
Brg. OR Pa ee 8 36 83 15 | 69 44 | 0.5 3 16 0.32 I as 114 76 4/13 56 lt 19 82 62| 75 23 “s , 0.25 | & 87] 040 
Ca. ..| 55 | 70 14) 19 46 9 56 82 10) 68 55 0 625 4 23 0.4 1 ie — 3. 110 76 28|13 32 19 20 75 20 | 73 46 an | 0.1875 | 1 52] O.3h 
Fi. es 47 74 6064/15 5 11 30 78 30 71 22 0.5 3 14) 04 | Fi. ~~ 120 | 74 28) 15 32 14 3 72 0 70 25 es | 0.3125 | 3 32) 0.425 
Os. i oS 75 54 14 6 8 54 80 48 73 8 = 0.75 4 52 0.38 tae 122 | 80 48 9 12 10 37 7L 29) 71 35 -», | 00625 0 4¢/| 0.50 
aD. .. 49 73 25 ' 18 35 7 48 84 15 74 5 0.375 | 2 33 0 36 tS : Sa 112 78 451/13 15| 9 56 , 83 55/75 23 ie } 0.125 | 1 15] 0.86 
Object of Trial :—To Obtain Maximum Cutting Speed with #; In. Cut by } In. Object of Trial ;—To Obtain Maximum Cutting Speed with f, In. Cut by 4 In. 
Traverse. Traverse. 
ee 58 79 13°10 47 | 6 35 86 17; 79 13 « | 0.125 | O 52) 0.45 A.W... 125 ; 80 46! 9 14 8 32 87 10| 82 10 Spee ober oo | O41 
Bi «6 64 74 21/15 30 7 & ax | 71 43 a 0.125 | O 56 0.4 er 189 75 5 | 14 55 7 28 = 72 2 ws 0.125 1 55 | 0.54 
ee 60 | 80 47 9 13 | 7 6 | 8 18/80 5 ‘> 0.2187 | 1 44 0.4 | oe 115 77 30,12 30: 14 38 83 65 | 77 30 se 0.250 | 2 385) 0.38 
Ce. <s 56 73 56 16 «4 10 37 <i 78 «66 oe 0.625 4 4 0.3 - . 129 75 29 14 81 11 19 80 4/74 8 ee 0.0625 | 0 49) 0.52 
Fi. ‘ 62 71 #1 =«18 «59 12 40 73 57 | 68 24 om 0.5 3 36 0.45 Fi. aA 118 71 8 \18 7| ll 76 18 | 67 18 | ais | 0.3125 3 24) 0.42 
ON, sa 68 | 78 52 ll 8 6 27 ee. Dh 76S) . es 0.25 1 54 0.375  —? 124 77 36 #12 24 8 32 73 67 | 73 13; .. 0.0625 | O 44) 0.52 
8: Di,cx 66 | 70 48 19 12 9 14 75 5868 9 Pee fas 1 51 0.33 SD. ..| 187 | 78 87:11 3 10 37 79 44) 76 33) 0.0525 | 0 46) 0.39 
Object of Trial :—To Obtain Maximum Cutting Speed with 3 In. Cut by 4 In. Object of Trial:—To Obtain Maximum Cutting Speed with 3 In, Cut by § In. 
Traverse. Traverse. 
A.W.) 81 19}; 8 41 5 10 | 88 O]f 81 19 | 0.125 0 51 0.61 A.W. ..| 1296 | 81 28 32 7 50 |90 O 8 O Pr a. | OG 
Bu. ..| 65 |77 26} 12 84] 8 85 Pe 70 6| .. | 0125 | O 54| O66 |'Bu. ..| 188 | 72 21/17 30/ 7 28 ra fe iS | 0.25 | 8 87} 0.875 
mM...) OB 76 6/18 54 12 0 84 18] 75 25 | “ 0.2815 | 1 54 0.61 Br. | 116 | 74 31|15 29 12 41 82 562 74 31) oe 0.25 | 2 48) 0.61 
Ca. ss 57 73 2{|16 58 14 3 86 25 | 73 43 | >is 0.625 417 0.5 Ga. .. I | 84 18 6 42) 10 58 80 46 77 40) | as | | 0.66 
ae 63 73 33 16 27; 12 0 75 17 | 67 31 on 0.75 56 8 0.64 Fi. | 119 | 73 54;16 6j| 9 55 | 74 35 68 33 | | 0.3125 | 3 46; 0.61 
QB. «. 69 79 9); 10 51 i 74 38) 73 1 ar 0.125 0 56 0.56 Os. ooh ca 77 40) 12 20; 5 43 | 72 O!| ZL 40) a } 
8.D.:. 67 |'73 20/16 40° 9 14 176 18'70 42! °: 1025 | 1 57! o53 | SD. .:! 198 |! ge 12] 9 48' 7 8 81 28 76 45' -. | 0.0625 0 55! OC75 
TABLE XIII.—Sort Street. TABLE XIV.—Mepium STEEL. 
! | | ae . =] ©, a eee’ =F ie a Se ed ae ee oe 9 | ) fe e | ? owe 
1. | 2 | 3 r «& | 6. 6t a 8. | 9% 10. 11. 3. 2. | 3 4. | 5. | 6.t 7. 8. 9. mam |} 
| ae ee ey | Smee pee ee AN! oa sae 
aia i Pere ne: Sai an ce ae | ae | | | | 
HorsE-PoWER ELECTRICALLY | | | |  Horsk-PoWER ELECTRICALLY | : | 
MEASURED. Cutting oo | Gear & | MEASURED. Cutting sie 


Tool- |Number| Average Force | Area | pavoln-| Cone 


Steel | of Cutting! on 


Tool- Number) 
Steel f 


. 'Average| Force | Area | Revolu-} Cone 
Maker. — Trial. 


{Cutting | on oO! 
Cor- | Speed. |Point of} Cut. 

















| 
A | . tions of) Step in | | | tionsof Step in 
Maker. | Trial. | | Cor. Speed. Point of Cut. |"stotor | Ure. | sint, aan | tee 
| Gross. | Lost | Net | rected Tool. | | | Gross. | Lost. Net. | rected ool. | 
| | Net. | | Net. | | 
| | . <me 
| feet per Ib. | sq. in. per min. | se | | | ft. per Ib. sq. in. ‘per min. * 
min. | | min. | | 
Object of Trial:—To Obtain Maximum Cutting Specd with Ys In. Cut by y', In. Object of Trial:—To Obtain Maximum Cutting Speed with ;, In. Cut by j In. 
Traverse. i Traverse. 
AW. ss 1 16.1 13.70 2.4 - | Je 410 | 0.003388; 260 | Ds. | ss 
Bu. a 9 12.03 | 9.92 ko a ee 106.0 , 657 | 0,00365 224 Dm. AW. ..| 7 11.120 | 840 2.720 | 2.126 | 100.0 | 643 os | 250 | Dm. 
Br. as 7 Not taken — | 163.5 r 0.00381 220 Ds. Bu. ouf) OR 11.360 | 7.73 3.630 | 2.710 105.0 853 | 0.00384 | 270 ” 
Ca. Soh age 15.65 11.94 8.71 | | 140.2 821 0.00825; 215 ” Br. --| 83 9.575 6.455 3.140 | 3.140 102.0 1,015 0.00397 232 | ~ 
Fi. re 5 14.07 | 9.40 4.67 | » | ae 1210 0.00367 260 Dm. Ca. aot > ae 11.150 7.640 3.510 | 3.095 104.5 977 | 0.00375 | 265 9 
Os. ‘a 3 13.00 9.37 3.63 oo 114.0 1050 =0.00344; 224 ” Fi. PA 12.520 9.190 8.330 | 3.145 105.2 | 985 | 0.00390 238 | ” 
8. D. a 15 14.80 10.45 4.35 -. | 124.5 | 1150 | 0.00872) 258 ” Os. o% 87 11.900 8.850 3.050 | 2.525 93.0 | 898 | 0.00384 | 300 | o” 
Vi, nn ll 16.30 12.82 3.48 -» | ISR5 867 0.00362 288 ” | 8. D. .-| 86 10.025 6.600 3.425 3.130 93.5 1,105 | 0.00378; 225 | 90 
Average ee 14.58 ae 138.8 881 | 0.00357 | | Average} oo 11.097 | ee | ee | 101.7 25 | 0.00362 | | 


H $6 ieee 
| | 110 tons p. sq. in.| | 
Object of Trial:—To Obtain Maximum Cutting Speed with }, In. Cut by y, In. 


Traverse. 
BOM. osfiel oe 18.90 | 9.80 | 9.10 | 111.0 | 2,705 | 0.01060; 220 Dm. 
Bue ..}10 18.30 | 9.60 8.70 108.0 | 2,660 | 0.01058} 228 a 
Br. of ees 17.45 ; 10.45 7.00 | .. 98.6 | 2,440 | 0.01280; 230 #3 
Ca, oy} as 21.80 | 10.75 | 11.05 = 121.0 | 3,020 | 0.01096 | 252 ee 
Fi. a doe 17.5 | 1012) 7.13 | . 93.5 | 2,522 | 9.01018; 255 Di. 
Os. e 4 14.76 | 836 | 6.40 oy 83.0 | 2,543 | 0.01083, 231 * 
AD. | a6 15.75 | 8.00] 7.75 - 100.9 | 2,530 | 0.01060! 210 Dm. 
vt ae 19.40 | 10.24 a ee 106.4 | 2,840 | 0.01040! 225 7 
Avernge Neo. Le 2,658 | 0.01081 


ee 102.8 
| | 110 tons p. sq. in. | 
Object of Trial:—To Obtain Maximum Cutting Speed with ;*, In. Cut by 3 In. 


Traverse. 

A.W...) 88 | 1850] 674) 11.76! .. 74.00 | 5,240 | 0.02150; 190 | Dm. 
Bo.” eee 14.88 | 7.71 | 7.17 a3 38.73 | 6,110 | 0.02260; 250 Tm. 
Br. wt 40 16.10 | 7.16 | 8.94 a 63.50 | 4,650 | 0.01990! 220 Di. 
~ 29° «21.05 | 10.54 | 10.51. 61.06 5,680 0.01990} 264 | Ts. 
Fi. BR re 17.00 | 7.12 | 10.78 6 66.60 5,425 0.02155 | 220 Di. 
ye. 27 21.00 8.60 | 12.40 bs 72.88 | 5,620 0.02085 | 225 fe 
SD ..| 8 20.20 | 10.50 | 9.70 24 52.20 | 6,130 0.01850; 258 Ts. 
: M. - Retired from trials. , | 

Average 18.52 61.28 5,551 | 0.02061 | 


| | 120 tons p. sq. in. | 
Object of Trial :—To Obtain Maximum Cutting Speed with % In. Cut by 4 In. 


Traverse. 

A. Ww. 39 | 28.30 ; 12.250 | 16.050| .. 54.50 | 9,720 | 0.04010; 210 Di. 
— 32 19.30 7.970 11.330/ .. 28.96 , 12,920 | 0.04630 60 Tl. 
a 41 | 26.00 | 9.275  16725| .. 50.75 | 10,860 | 0.04340, 265 Ts. 
oe 30 | 25.20 8.010 | 17.190| .. 37.35 | 15,200 | 0.04625, 240 | Tm. 
= 36 | 26.20 | 10.4€0 15.740). 52.50 | 9,900 | 0.03680/ 250 Ts. 
. ks 28 | 23.10 8250 14.850 .. 49.30 | 9,960 | 0.04040 / 220 a 
A 34 24.45 | 8640 15810) .. 38.30 | 13,625 | 0.04280/ 260 | Tm. 

Average e's es RE se 44.52 | 11,740 | 0.04222 

| | |124 tons p. sq. in. 

aa | | 








92! . 
\114 tons p. sq. in. 


' 


Object of Trial :—To Obtain Maximum Cutting Speed with ;', In. Cut by 1, In. 





| | ‘ 99.3tons p sq. in. | 


Traverse. 

| A.W. ..) 80 | 1348 | 8.160) 5.32 67.5 | 2,600 0.01190, 215 | DI 
Bu. 92 | 12.10 | 6.550 | 5.55 | 89.5 | 2,047 | 0.01220) 216 | Dm 
| Br.  ..| 84 | 1550 | 9.660 | 5.84 74.7 | 2,580 | 0.01148! 252 | DI. 
Ca =—«. | 90 | 14.40 | 7.720 | 668 80.0 | 2,755 | 0.01140) . 226 | Dm. 
Fi. ..| 82 | 15.98 | 10.270 | 571 si6 | 2307 | o.o116e2| 250 | DL 
| Os. --| 88 | 18.90 | 8.500 | 5.40 70.5 2,530 | 0.01120' 240 | Dm 
|S.D. ... 86 | 1369 | 7.160 | 6.53 | 665 | 3,260 | 0.01150/ 230 | Dl 

| oe 75.8 | 2,581 | 0.01161 | 

{ | 


> 
oa 
z 
_ 
> 
_ 
a 


Object of Trial :—To Obtain Maximum Cutting Speed with ¥s In. Cut by 3 In. 





| Traverse. 

A.W. 95 | 19.92 | 9.04 | 9.28 | 9.0 48.5 | 6,125 | 0.02140) 254 | Ts, 
Bu. 94 | 17:30 | 883 | 837 “ | 54.1 | 5,100 0.02250! 280  ,, 
Br. 99 | 1800 | 965 | 835 49.4 | 5,570 | 0.02150" 276 

Ca. 102 | 15.91 | 6.72 | 9.19 61.2 | 4,955 | 0.02290; 200 , Dm. 
Fi 97 | 19.10 | 10.55 | 8.55 51.5 | 5,480 0.02270, 280 | Ts, 
Os - 103 | 14.70 | 675 | 7.95 49.9 | 5,250 0.02175| 235 | Di, 

|S.D. 2 165 | 1610 | 7.00 | 9.10 51.4 | 5,850 | 0.02275 230 | 
Average) .. | 17.176 |. | Gi | 528 | 5,480 | o.oage2 |. |. 


| 110 tons p, Bq. in, 
Object of Trial :—To Obtain Maximum Cutting Speed with § In. Cut by & In. 


Traverse. 

| AW. ..) 96 ) 2045 7.88 | 13.07 | 39.0 | 11,050 | 0.04180; 214 Ts. 
Bu. | 93 | 19.00 | 7.65 | 11.35 | | 36.0 | 10,460 0.04386 | 900 | Tm. 
| Br. :.| 100 | 19.90 | 7.63 | 12.27 | 87.9 | 10,680 | 0.04325; 220 | Ts. 
|| Ca se] 268 se IS a ny 38.5 -- | 0.04120} 200 DI. 
\| Fi. ..| 98 | 1880 | 7.42 | 11.88 i | 36.6 | 10,250 | 0.04080 . 205 Ts. 
Os,  ..| 104 . | 18.75 | 6.90 | 11.85 ie 37.5 | 19,400 | 0.04320} 213 a3 
ig D. ..| 106 | 2116 | 9.65 | 11.61 Hie 56 380 | 6.08880 | 270 be 
| ex | 19.78 ie cere aa A 4 | oO. | 
‘Bans 110.2 tons per | 

| | | | | square inch | 











* D = Double Gear. T= Treble Gear. » = Small Cone Step. m = Middle Cone Step. 1 = Large Cone Step. 


t See explanation on page 642. 
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electrical horse-power absorbed by the motor when the 
tool was cutting ; column 4 gives the frictional horse- 
power or that observed when the lathe was running light 
at the same speed as when cutting. Column 5 gives the | 
difference between 3 and 4, and is the net horse-power 
required for cutting, as determined from these electrical | 
readings. Column 6 gives the net horse-power as in| 
column 5, but corrected by allowances being made for 
extra friction due to the lathe having been run cold in | 


'Part VII.—RELATION BETWEEN ALLOWABLE CUTTING 
SPEED AND AREA OF CUT WITH DIFFERENT MATE- 
RIALS. 


Figs. 7 and 8 depict the variation of the speeds of 
cutting which obtained with the six kinds of material 
me upon, as depending upon the area of the cut. 

ig. 7 is for the soft, medium, and hard steel, and 


Fig. 8 for the same varieties of cast iron. In each 











2 1.943 
F ft steel pe ; 
or soft ste v atoni * 14 
¥ . 1.823 
F av= —— 
or medium steel v ca oot ® 
1.77 
For hard steel = —— — 5. 
wine sey "= a+00m 
For cast iron the results are not of so simple a 
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1o|__ 
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. VARIATION OF CUTTING SPEED 
HW ARE ) 





0-02 





OF CUT. 








ye 


0-005 





~ 005 SqIns. 


VARIATION OF CUTTING SPEED 
AREA OF CUT. (CAST IRON.) 


O02 
Area of Quit (Gut 


BETWEEN WEIGHT REMOVED PER MIN 
AND AREA OF Cur. 





Fig.9 









Waght Removed 


. 





0-0F SqIns. 


ou 
by Traverse) (TableXIX) 


oa 
Arew of Gut (Gut by Traverse) 


TABLE XVI.—Sort Cast Iron. 











ated Area of Cut (Gut by Traverse) (Table XI£) 
TABLE XV.—Harp Steet. 
1 2. 3 4. 5. 6.t 7. | 8. | 9. 10. 11. 
| — 
HORSE-POWER ELECTRICALLY | | 
MEASURED. Cutting! x * 
Tool- Number Average} Force | Area ‘ne. = hay 
Steel of Cutting} on “é tions of Step in 
Maker. Trial. Cor- Speed. |Point of, Cut. Motor.| Use. 
Gross. | Lost. Net. rected Tool. 
Net. 

















* 


ft. per Ib. 


sq. in. |per min. 
min. | 


Object of Tria!:—To Obtain Maximum Cutting Speed with |'s In. Cut by vs In. 


Traverse. 





A. W. 139 9.30 7.10 1.685 | 52.50 | 1,172 0.00397 220 ; ODI. 
Bu. 143 10.25 8.10 2.150 59.50 1,190 |0.00412 | 250 | ,, 
Br. 133 | 12.45 10.03 1.845 | 49.75 | 1,225 |0.00390 | 285 | Ts. 
Ca. 137 11.10 8.28 2.610 | 68.00 | 1,488 |0.00362 240 | DI. 
Fi. 131 13.60 10.24 2.100 46.80 | 1,480 |0.00328 270 Ts. 
Os. 141 10.50 | 7.87 2.075 56.20 | 1,218 |0.00381 235 | ODI. 
8. D. ‘ 135 13.24 9.45 2.905 59.10 1,620 0.00359 20 1 ww 
Average! x ef 54.5 | 1,342 0.003744 | 


Object of Trial :—To 


'160 tons p. sq. in. 


Obtain Maximum Cutting Speed with Ys In. Cut by ys In. 





Traverse. 
A. W. 140 13.13 8.370 4.76 40.0 3,925 0.0119 240 Ts. 
Bu. 144 13.80 8.70 5.10 41.2 | 4,080 0.0124 259 Di. 
Br. 134 13.66 8.88 4.78 42.5 3,720 0.0120 244 Ts. 
Ca. 138 13.10 8.10 5.00 40.5 4,075 0.01173 240 % 
Fi. 132 12.95 9.300 3.65 40.6 2,970 0.0117 230 rem 
Os. 142 13.15 8.10 5.05 38.8 4,340 0.0117 240 ‘ 
qo ...2° oe 15.19 10.05 5.14 43.5 3,900 0.0116 250 ie 
Average oe Ss vi 41.0 3,858 0.01186 


| 145.5 tons per 
square inch 


Object of Trial:—-To Obtain Maximum Cutting Speed with js In. 


Cut by & In. 


a; 2. 3. | 4. | 5. | 6.¢ | 7 8. 9 10. ai. 
| 
ot Se | | 
HorskE-POWER ELECTRICALLY | 
MEASURED. Cutting seas 4 
Tool- Number ee ee ee ee Average Force Area Pell yy 
Steel of Cutting on tions of Step in 
Maker. Trial. Cor- | Speed. Point Cut. | srotor Ure 
Gross. | Lost. Net. | rected of Tool. : , 
Net. 
| | | feet per, Ib. | sq. in. permin. m™ 


min, | ! 


Object of Trial :—To Obtain Maximum Cutting Speed with 75 In. Cut by sg In. 





Traverse. 

A.W. ..) 167 | 876 | 7.15 , 1.61 | 1.380 | 101.5 432 | 0.00409; 105 | Dm. 
Bu 165 9.25 ' 7.40 | 185 | 1.645 | 1120 485 | 0.00375| 215 | ,, 
Br. j 171 9.06 6.95 | 211 , 1.940 | 107.0 598 | 0.00397 | 220 
Ca. 161 9.77 | 7.45 | 2.82 .. | 109.0 700 | 0.00390 215 i 
Fi. 170 9.35 7.20 2.15 sa |e 665 | 0.00400, 215 ” 
Os. 163 | 12.50 | 9.67 | 283 1.980 | 103.5 | 631 (0.00118) 218 
8.D. ../ 159 1040 | 940 | 1.00 | 0.725 | 103.5 225 | 0.00304 | 202 4 
Average.. . 9.87 as es ae 106.2 534 | 0.00355 

| 67.2 tons p. sq. in. 





Object of Trial:—To Obtain Maximum Cutting Speed with #, In. Cut by }, In. 





Traverse. 

A. W. 163 ; 10.16 7.90 2.20 | .. | 890 |; 815 ) 0.0124; 180 | Dm. 
Bu. 166 9.75 | 6.93 2.82 .. | 862 | 1160 | 0.0123 230 | DL 
Br. 172 12.40 4.13 Nottaken | 89.0 as 0.0116 .. | Dm 
Ca. 162 10.60 8.06 2.54 .. | 821 | 1020 | 0.0122 225 | DI. 
Fi. 169 | 1085 7.17 | 3.68 99.5 | 1220 | 0.0124 225 | Dm. 
Os. 164 | 1190 9.00 | 2.90 ss 84.7 | 1130 | 0.0121 235 | DI. 
SD. ..| 160 | 1840 © 10.75 2.65 | 2.30 71.0 | 1070 | 0.0124 275 | Ts. 

Average..| .. 11.29 * # | | 8B | 1069 | 0.01221 

| 39.1 tons per | 

| | | square inch 








Object of Trial :—To Obtain Maximum Cutting Speed with ,'s In. Cut by § In. 

















a =s Traverse. ‘ a ‘Gaveies: 
Neg 1 BS lee bee ad ih en ee ee ee ee | 662 | 2920 0.02140) 215 | DI. 
Br. 15 | 1680 | 965 | 7.15 319 | 7400 (0.02364 208 | a Bu. 177 | 11.35 6.90 | 4.45 | 62.0 | 2370 | 0.02130 190 bes 
ca. | 149 | 15.90] 805 | 7.85 32.6 | 7,950 0.0929 | 25 | }, | Br. eee | oe | ee - ae --o)- <B-a 
Fi. :.| 157 | 1468] 878 | 5.90 Tee a ae eee ee ae a 72.0 | 2640 | 0.01575) 205 | 
a “lar huanee bates: | is 0.9 | ese jaonse i * Fi. 179 | 10.50 | 5.66 | 4.84 i 64.0 | 2500 | 0.02280 190 
S. D. *) 447 12.55 6.20 6.35 26.8 7,850 0.0239 178 | a Os. | 175 11.80 8.00 3.80 ae 58.2 | 2160 | 0.02370 235 Ts. 
" Siemegal 30.4 | 7302 [0.0280 | SD. ..| 186 | 1170 | 690 | 4.80 -. | 60.9 | 2600 |0.02140, 210 DI. 

es 142.3 tons per Average 1198 | .. = % | 63.5 | 2564 | 0.02075 
| square inch. | | 55.1 tons p. sq. in. | 
Object of Trial:—Vo Obtain Maximum Cutting Speed with 3 In. Cut by 4 In. Object of Trial:—To Obtain Maximum Cutting Speed with § In. Cut by § In. 
Traverse. Traverse. 
A. W. 154 16.68 7.00 9.68 20.8 | 15,357 0.0452 230 Tm. A. W. | 183 | 14.70 | 6.57 8.33 | 55.50 4959 | 0.0459 190 Di. 
Bu. 156 | 14.60 | 7.00 | 7.60 18.7 13,412 0.0464 229 99 Bu. | 178 13.20 7.90 5.30 49.00 | 3570 | 0.0474 220 Ts. 
Br. 146 | 17.80 | 7.30 | 10.50 20.0 17,300 |0.0410 2 Ti. Br. |; 184 15.00 6.66 | 834 | 53.00 | 6200 | 0.0420 185 Di. 
Ca. oe 150 15.90 6.95 8.95 20.0 14,800 0.0441 | 210 Tm. | Ca, | 174 11.90 6.75 | 5.15 | 43.80 | 3880 | 0.0460 185 Ts. 
Fi. -. 158 16.40 | 6.87 | 9.53 20.0 16,724 (0.0429 235 ” Fi. | 1380 13.70 4.95 | 875 53.20 | 5420 | 0.0462 240 ” 
Os, os 152 14.50 | 6.30 8.2 20.15 | 18,300 (0.0452 200 * | Os. 176 12.20 6.85 | 5.35 | 48.50 | 3650 | 0.0460 205 ” 
SD:  s- 148 | 16.40 7.52 | 8.88 17.60 | 16,650 (0.0415 247 Ti. | 8. D. | 187 12.27 5.71 | 6.56 } 52.25 4150 | 0.0455 200 ” 
Average of oe 1G 19.61 5,220 \0.0438 Average; .. 13.28 “ en 50.75 4403 | 0.0456 
155.2 tons per | | 43,5 tons p. sq. in. 
square inch. J | 1 ve 








* D = Double Gear. T = Treble Gear. 


some experiments and not in others(v. Part V.). Column 7 
speed of cutting ; and from columns 7 


8 = Small Cone Step. 


Middle Cone Step. t= Large Cone Step. t See explanation above. 


n= 


case the full-line curves give the maximum speed at which | character; but the following linear expressions give 
any tool ran the full time at the given cut; whilst the speeds which may probably be attained as a maximum. 


gives the ave’ all t 
and 6 column 8 is deduced, giving the calculated cutting | dotted-line curves indicate the ave’ speeds at which : iw 

force upon the point of the tool. Column 9 gives the | the given area of cut was taken by all the tools tested, | = ae teh sige = a 13a, 
product of the cut and traverse, or the area of the cut in| whether any of them failed to complete the trial or not. ad he moll eaik toe aaa ; me) - > z 


square inches. Column 10 gives the motor speed, and 
column 11 the nature of the gear in use during the run. 
Below columns 8 and 9 are pen the average cutting 
stress in tons per square inch for each group of tests. 
They are obtained by dividing the average cutting force in 
tons by the average area of section of cut in square inches. 





The a simple approximate — indicate 
the relations depicted in the curves, between speed of 
cutting and area of cut. 


Taking in all six cases those trials only in which the 
tool ran for the whole time specified, and at the highest 
in feet per minute, and a = area | speed of any tool, Table XIX., 645, has n 


Let v = cutti _— b i 
of cut in square inches (product of cut and traverse). | pre of the maximum speeds attained for the 
hen :— various cuts employed, as already depicted in Figs. 7 and 8. 
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In the last column has been given the weight of cuttings In the case of cast iron, the gain in power at the heavier | as explained in Part V., by deducting an assumed lost 


removed per minute for each cut and for each material. cuts is still more conspicuous. Here the effective horse- | horse-power from the 
base of power was 1.7 and 5.5 at the J, by 7, and % by 3 cuts! on the trial, the difference being the net or effective 


This quantity has been plotted in Fig. 9 on a : 
area of cut, and shows how very ore 4 the weight 
removed increases as the cuts become heavier. 

It further appears that heavy cuts will be much more 
economical in power; forthe waste work isa much larger 
proportion of the whole work required at light cuts than 
at heavy cuts. It is probably this fact which has given 
rise to the commonly accepted opinion that the cutting 
stress increases with the speed (as instanced by the 


VARIATION OF CUTTING SPEED _ 
cHemicar composition. F'tg.71.For, 


Lbs. : 
Steel. 16000 


Fig. 






VARIATION OF CUTTING FORCE WITH AREA OF CUT 





respectively ; the waste horse-power being about 2. The 
weights removed were 42 Ib. and 198 Ib. per hour (as seen 
in Fig. 9), and the weights oy horse-power hour were 
therefore: 11.35 1b. at the light cut, and 26.5 1b. at the 
heavy cut. 

These results are of general application, and show that 
not merely can more material be removed in a given time 
with a heavy cut at its proper speed than with a light cut 


VARIATION OF CUTTIN. 
ey 






Fig.72.10s. 








oss electrical horse-power observed 


cutting horse-power ; this, being reduced to foot-pounds, 
per minute, and divided by the speed of cutting, gives 
the force exerted. The figures so obtained have ‘tose 
— as ordinates, upon a base of area of cut, in 
ig. . 
or steel they show that the cutting force is simply 
roportional to the area of cut, and that this force has the 
ollowing approximate values ;— 


6 FORCE WITH AREA OF CUT OBTAINED FROM EXPERIMENTS 


WITH DYNAMOMETER ON LATHE, SPEED CONSTANT. TRAVERSE CONSTANT. 













































































~) 
3 2 3 
a 5 5 
8 8 so00 
N 5 
eS R 2000 
ot aT 008. 008 08 o95Sqins. 0005 0071 oz 0:03 0-04 005 5% 
sted Carbor. Arew of Git (Cutandtraverse) Area of Cut (Qut by Traverse) 
TABLE XVII.—Mepium Cast Iron. TABLE XVIII.—Harp Cast Iron. 
| | 
1. i & 3. aS 4 & 6.t | ts 8. 9. 10. 11. » 2. 3. | 4. | 5. | 6.t | 7. 8. ; ®% ak a 
d wt . a RES | | bats & 
| j | 
| Horsk-PowER ELECTRICALLY ea ELECTRICALLY | Cutti | 
| MEASURED. |\Cutting | EASURED. | utting | 
Tool- Number [Average Force Area —— -_ & Tool- {Number |Average) Force | Area eee | y : 
Steel . a a : Cutting on of Frnt pe Step oe Steel | of a he ha, rn ee of | Step in 
Maker. | Trial. | | Cor- | Speed. |Point of Cut. |“yotor | Use. Maker. | Trial. | | Cor- | Speed. cs Cut. | Motor. | Use. 
| Gross. | Lost. Net. | rected Tool. | | Gross. | Lost. | Net. | rected | . | 
| Net. | | | | | . Net. | | 
| : 
feet per| Ib. sq. in. |per min. * | | ft. per Ib, | sq. in, [per min. * 
} { | | min. | | | | | |} min. | | 
Object of Trial :-—To Obtain Maximum Cutting Speed with }, In. Cut by 3, In. Object of Trial :—To Obtain Maximum Cutting Speed with ps In. Cut by py In. 
Traverse. Traverse. 
A. W. 52 | 10.10 8.5 1.65 | 1.865 50.70 890 | 0.00381; 242 | Ts. A. W. | 107 11.67 | 9.88 1.79 | 1.080 | 36.4 980 , 0,00369 240 Ts. 
Bu. 42 | 8.81 7.58 123 0.955 51.80 608 | 0.00350 | is Bu. | 190 9.39 | 8.20 1.19 | 0.99 | 31.1 1,050 | 0.00398 250 Di. 
Br. 50 7.91 5.71 2.00 - 2. 00 1064 | 0.00290:} 205 Di. Br. } 113 12.96 | 10.64 2.30 | 0.825 | 38.5 715 | 0.00376 270 Ts. 
Ca. 54 9.05 | 7.82 | 1.88 Se 68.50 882 | 0.00350} 2380 = Ca. --| 109 | 11.15 | 9.65 | 1.50 | 0.625 | 38.6 450 | 0.00369| 255 a 
= 46 10.64 9,22 1.42 1.410 £6.88 | 815 otane 265 ae Fi. -| 117 has | ped me by | 3 | oo yn = + 
8. z 44 9.50 - ae BS 69.00 BA 0.00313 218 Di. Os, .| 121 11.90 | 9.7 4 > | f ' 
SD. oc, 48 | 1240 | 1093217 1.780 69.70 | 956 | 0.00381 | 275 | Ts |/8D. ..| 111 | 1025 | 85 1.75 | 1.15 | $84 | ‘985 | 0.00878} 250 | } 
Average .. Oa 1 ss wet 869 | 0.00347 | Average) 11.24 oe | es -. | 86.65 | 966.4 | 0.00374 
| | 112 tons p. sq. in. | | \115 tons p. sq. in. | 
Object of Trial:—To Obtain Maximum Cutting Speed with ;*, In. Cut by , In. Object of Trial :—To Obtain Maximum Cutting Speed with ps In. Cut by py In. 
Traverse. Traverse. 
A. W. 53 11.46 | 8.32 | 3.14 40.30 2570 | 0.0099 , 264 | Tm. A. W. 108 | 9.32 | 7.83 1.49 30.3 1,620 | 0.01173 210 Ts. 
Bu. 43 9.38 7.12 2.26 | 49.00 1520 = 0.0115 220 | Ts Bu. | 191 | 815 | 673 | 1.42 26.7 1,750 | 0.01048 210 Di. 
Br. 51 8.90 7.87 | 153 48.80 1034 0.0110 | 214 ~ Br. | 114 | 1020} 7.72 | 2.48 30. 2,680 | 0.01010 220 Ts. 
Ca. 55 | 10.90 | 8.00 | 289 | 50.20 | 1870 0.0109 235 3 ~ ms 110 | 942] 814 | 1.98 31.9 | 1,324 |0.01173| 242 ra 
Fi. 47 | 9.19 | 6.65 | 2.54 | 44,24 1895 0.0105 | 200 Ti. Fi. 120 | 9.65 | 8.20 1.45 31.8 1,500 | 0.01355 240 os 
Os. 45 10.75 8.73 | 2.02 49.80 | 1340 | 0.0097 226 Ts. Os. 122 | 9.50 | 7.64 1.86 29.5 2,080 | 6.01061 230 a 
= | eee 49 11.62 | 850 | 38.13 - 51.20 2022 0.0108 240 - 8. D. Pe 112 | 9.00 | 6.63 2.37 | 30.1 2,600 | 0.01119 210 * 
Average * 10.31 <5 | ae ae 47.7 1750 | 0.0106 Average ca SERGE os. 3h pes -- | 801 1,936 | 0.01105 | 
| | 73.7 tons p. sq. in. | | 78 tons per sq. in. 
Object of Trial:—To Obtain Maximum Cutting Speed with j, In. Cut by 4 In. Object of Trial :—To Obtain Maximum Cutting Speed with }, In. Cut by & In. 
Traverse. Traverse. 
‘ Ww. = | oe 6.55 3.55 33.10 pro | a 227 Tm. As W. | bo pe | sp = 2.55 | a | = | — | = 
uu. 11.76 8.44 3.32 | 50.00 2L | 0.0221 256 | Ts. iu. . | @ “e 5 | \ y 
Br. 60 9.65 | 6.11 | 3.54 | 30.30 3855 | 0.0203 215 | " Br. 115 «| 9.50 | 6.75 2.75 2.02 20.20 3,300 0.02155 205 Tm. 
Ca. 56 11.95 8.34 3.61 tie 31.90 3730 | 0.0175 280 | Tl. Ca. 129 10.05 7.10 2.95 oe 25.00 | 3,930 | 0.02025 230 Ts, 
Fi. 62 12.55 7.90 | 4.65 3.975 | 34.40 3800 | 0.0219 235 | Tm. Fi. 118 11.20 8.66 2.54 ; 24.70 | 3,393 | 0.02112 260 Tm. 
Os. 68 | 1815 | 895 | 4.20 3.940 | 34.40 3765 | 0.0223 | 260 || Os. 124 9.52 | 7.62 | 260 20.10 | 8,290 | 0.02175| 934 % 
Sah -55 66 11.90 | 8.30 3.60 a 36.60 3245 | 0.0219 270 pa 8. D. 127 10.22 | 7.22 | 3.00 24.75 | 4,000 0.01912 210 8, 
Average 11.58 ° | ee “a 35.80 3445 | 0.0213 | Average... 1020 | ss a fae 22.36 | 3,703 02064 
| | \72.5 tons p. sq. in.| | | | { | 80 tons p. sq. in. 
Object of Trial:—To Obtain Maximum Cutting Speed with % In. Cut by 4 In. Object of Trial :—To Obtain Maximum Cutting Speed with 3 In. Cut by 4 In. 
Traverse. Traverse. 
A.W. ..| 59 | 1619 | 808 | 7.11 27.70 | 8470 | 0.0873 | 260) Tl |; A.W. ..) 126 , 1110) 7.61 | 349 18.00 | 5,450 | 0.0457 | 232 Tm. 
Bu... 65 «| «1L69 | 7.97 |: 4.32 24.35 | 6860 | 0.0446 240 | ,, |/Bu. -. 188 | 10.50) 674 | 3.76 18.45 | 6,730 | 0.0363 | 180 | Ts 
Br. 61 13.54 | 7.18 | 6.36 25.20 8330 | 0.0851 | 235 °° Br. <o|' 30 8.25 5.92 2.33 17.20 | 4,480 | 0.0448 190 Tm 
Ca. -- 57 12.50 | 7.88 | 5.12 25.60 6600 | 0.0401 | 240 Om ..| 180 12.15 885 | 3.30 18.10 | 5,700 | 0.0426 280 ¥ 
oo pe = bers | 648 | 4,14 22.00 | 6210 | 0.0440 206 ” Fi. oo} “2 11.60 8.60 3.00 22.00 | 4,500 | 0.0459 260 * 
Os. oh 4.10 8.59 | 5,61 25.10 7240 07 | 257 ’ Os. --| 128 
8.D. .) 67 | 1817 | 760 | 557 |‘: | 25.40 | 7240 |0.0377 | 958 | Tm. |8.D. .. 198 1260 9.06 | 3.44 | 19.50 | 5,800 om 270,| Ts. 
Average; .. | 12.96 a Ee oe -- | 25.00 | 7136 | 0.0899 | Average CS eee eee ee | 19.00 | 5,443 | 0.0432 
. /80 tons per sq. in.! * | | | |56.4 tons p. sq. in. | 
* D = Double Gear. T= Treble Gear. 8 = Small Cone Step. m = Middle Cone Step. 1 = Large Cone Step. t See explanation on page 642, 
objections of workmen to increase cutting speeds on | at the highest speed which the new steels can take, but | For soft steel (fluid compressed) 115 tons per sq. in. 
account of the anticipated springing of the work), con- that this can be done at a smaller expenditure of gross », medium stee a 108 ,, om 
trary to the results of these trials, which rather show the power per ton of shavings removed. = ‘ », hard steel » 150. ,, » 
reverse to be the case. In soft steel, for example, the, In Fig. 10 are seen curves co-ordinating the highest It must be remembered, however, that the smnede at 
: : : as 


average horse-power required for actual cutting at ,', in 
by % was 3, whilst at 2 in. by 4 in. it was 45. “The 
friction horse-power of lathe and countershaft was about 
2} horse-power. The weight removed was about 105 Ib. 
and 445 lb. per hour at the light and heavy cuts re- | 
spectively, so that the weight removed per horse- | 
on — Peerage _ ~hean _ = of Ib. for me | 
. Neglecting friction these res would | 

have been 35 and 29 respectively. — " 


cutting speeds obtained with the leading factor in the 


chemical composition of the three varieties of steel 
operated upon. These s s are plotted on a base of 
carbon contents, with which they show a regular variation. 


Part VIII.—REsvULTs AS TO THE VARIATION OF CUTTING 
FORCE WITH AREA OF CUT AND OF CUTTING STRESS 
WITH SPEED. : 

The force exerted by the tool in cutting was determined, | 


the lighter cuts were from two to four times as 
for the heavier ones ; and that, as the cutting force for 
any given section of cut may vary with the speed, the 
relation between the cutting force and the area cut at any 


| one given speed may differ from the above linear law. 


In order to test this point, a series of trials were made 
upon medium steel by. means of the lathe-tool dynamo- 
meter eer peg for actually observing the force acting 
upon the tool), at a constant speed of cutting of about 
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35 ft. per minute. Several different cuts were taken at 
each of two traverses—viz., yy in., 4 in., }in., and { in. 
cuts at yx in. traverse; and yx in., 4 in., 7%; in., } in., and 
Zin. cuts at } in. traverse. 29, 3 

The results of these experiments are shown in Fig. 12, 
The lines are slightly curved upwards instead of being 
true straight lines opey through the zero of co-ordinates ; 
but this is probably due to the tools becoming blunter as 
the trials proceeded ; for they were made in the order of 
time enumerated above, the lightest first. It will be 
noticed that when the tool had failed with a cut § in. by 
4 in., and had been re-ground, the same (intended) cut 


the cutting force for each group of eight tests (made with | 
eight different steels upon a given material with approxi- 
mately the same feed and cut and the same speeds) was 
divided by the mean of the areas cut; and the average 
cutting stresses so obtained, twenty-four in number, were 
plotted as ordinates on a base of speed, as shown by 


Fig. 13. 

Fhe uncertainty in the determination of the values of 
the cutting stresses by means of the voltmeter and ammeter 
readings, especially at the lighter cuts (7.e., the higher 
speeds} already referred to in Part V., is made more 
clearly manifest by this diagram. 

If the values for the very lighest cuts (;'; in. by yy in.) 





was made with a much lower observed cutting force, The 


dynamometer in regard to this question of variation cf 


‘cutting force with speed. The first series were made 


with a constant cut of jin. by 3 in. at speeds varying 
from 30 ft. to 90 ft. per minute upon medium hard 
steel. The results are plotted at a a in Fig. 13. 
Unfortunately, they are not so reliable as could be 
wished, as some of the observers (students) were not very 


A second series (made on October 13, 1903) is of a more 
trustworthy character. They were made upon medium 
cast iron, with acut ;%, in. by 7; in. at speeds from 10 ft. to 
60 ft. per minute. These trials are also plotted in 
Fig. 13, a fair curve (b 6) being drawn through them. 


TABLE XX.—ENDURANCE TRIALS ON SOFT STEEL. 


Intended length of run, two hours; intended cut, ,*, in. ; traverse, J, in. 











| | | | 


| AREA MACHINED, | WeiGHT REMOVED, 
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Gross 





























ACTUAL JARE FEET In Pounps. 
Number Area of | Duration | oe i ‘i Elec- Friction _ Net - | Motor S 
of Description of Tool Intended Section of of Trial in| Beason for pee trical | Horse-  Horse- (Cutting | “Gear a 
Trial. Steel used. Speed. | Cut. Minutes, | Stopping. . - Horse- | Power. | Power. | Force. Cone Step. 
Speed Cut. | Traverse. Total Minut e, | Total. | 44 + Power. | 
aa ft. p. min. Tap OH at , Ib. 
191 High-speed air-hardened . . 90 93.0 0.183 0.0625 | 0.001143 | 120.0 Time up 58.0 0.483 4514 3.76 12.93 5.92 7.01 2356 170 
194 Ditto Ditto 90 89.8 0.191 | 0.0625 | 0.001193 | 64.87 | Tool failed | 30.3 0.466 236 3.64 17.15 | 888 8&2 3080 250 
195" Ditto Ditto 90 89.0 0.1875 | 0.0625 | 0.001172 | 16.73 vi | 7.78 | 0,462 57} 3.45 17.10 9.4 7.70 2920 250 
197 Ditto Ditto 90 90.5 0.188 | 0.0625 0.001175 | 120.0 Time up | 56.54 | 0.471 431 3.59 16.64 | 9.46 7.18 | 2620 270 Dm. 
198 Ditto Ditto 90 97.0 0.190 | 0.0625 0.001187 | 120.0 ea 59.70 | 0.4975 460} 8.84 15.36 | 826 7.10 | 2440 210 Ds 
199 Ditto Ditto 90) 87.7 0.190 | 0.0625 0.001187 | 14.82 Toolfailed | 6.76 | 0.456 50 3.37 14.40 | 864 5.76 | 2170 | 200 
200 Ditto Ditto 90 90.0 0.187 | 0.0625 0.001168 | 120.0 Time u 52.32 | 0.463 425.5 3.55 14.60 838 6.12 2250 | 205 Ds 
p 
201" Ditto Ditto 90 92.0 0.185 | 0.0625 0.001155 | 16.73 Toolfailed 8.02 | 0.479 60 | 3.58 18.90 1043 847 | 3040 | 215 
— - | = 98.5 tons 
Averages : : a + 0.00172 |. a oe avs: . . a 1 SNE! Gores 
196 Ordinary Mushet .. i 45 43.0 0.192 0.0625 0.001199 | 78.83 | Toolfailed , 17.84 0.226 136} 1.735 10.8 6.46 4.34 3100 | 
192 Ordinary water-hardened.. 224 24.0 0.175 0.0625 0.001093 | 9.117 ‘ | 1.14 0.125 8} 0.905 15.2? 9.08?) 6.17? | 84807; 250 
193 Ditto Ditto 22} 22.8 | 0.174 _ 0.0625 | 0.001087 28.6 | as 3.395 0.119 244 0.858 | 1115 9.03 2.12 3050 | 250 
202 Ditto Ditto 22} 23.0 | 0.190 | 0.0625 0.001187 10.6 ms 1.265 | 0.119 9 0.85 10.9 8.25 2.65 3800?) 220 Tn. 
203 Ditto Ditto 22 22.5 | 0.188 | 0.0625 | 0.001175 36 | } 2.76 | 0.117 203 | 0.87 10.35 | 7388 297 | 43507! 222 
TABLE XXI.—ENDURANCE TRIALS ON MEDIUM CAST IRON. 
204 High-speed air-hardened..) 44 | 42.3 | 0.189 | 0.0625 | 0.001181 10.0 | Too! failed | 2.20 | 0.220 14} | 1.425 | 1122) 7.82 | 340 | 2650 | 215 Ts, 
205 Ditto Ditto 40 39.0 | 0.189 0.0625 0.001181 31.0 x 6.29 | 0.203 434 1.44 9.638 | 7.17 | 2.46 | 2075 200 ,, 
209 Ditto Ditto 40 36.2 , 0.1875 0.0625 0.001171 6.0 af 113 0.190 64 1.08 11.60 836 3.30 | 3100 205 4, 
210 Ditto Ditto 40 39.0 | 0.1875 | 0.0625 0.001171 9.0 55 1.83 0.203 11} 1.28 9.90 | 775 2.15 | 18207; 202 ,, 
211 Ditto Ditto 36 34.4 | 0.181 | 0.0635 0.001130 69.0 12.50 0.181 82 1.19 11.45 823 3.22 | 3082 | 260Tn. 
212 Ditto Ditto 36 33.8 | 0.1875 | 0.0625 0.001171 3.5 % 0.615 0.176 23 0.822 19,72 | 823 | 249 | 2430 260 ,, 
213 Ditto Ditto 36 34.2 0.1875 | 0.0625 0.001171 2.15 cs 0.40 | 0.186 1} 0.813 | 10.60) 840 | 22 2120 260 ,, 
214 Ditto Ditto 36 $4.2 0.1875 | 0.0625 0.001171 60.0 5 10.66 0.177 | 738 1.225 | 1083 7.92 2.91 | 2340 | 263 
| ” 
215 Ditto Ditto 36 33.7 0.185 | 0.0625 0.001156 19.0 ‘5 3.34 0.176 | 224 1.18 10.4 7.5 2.90 | 2840 260 ,, 
216 Ditto Ditto 36 34.2 0.1875 | 0.0625 0.001171 3.0 % 0.53 0.178 3 1.0 10.7 8.2 2.5 2410 260 ,, 
217 Ditto Ditto 36 35.2 0.1875 | 0.0625 0.001171 1.73 ‘ 032 O18 | 0.72 14.0 1115 2.25 | 2680 270 ,, 
218 Ditto Ditto 36 35.1 0.178 | 0.0625 0.001112 62.0 ‘ 11.40 | O.18t | 75} 1.22 12.3 87 | 36 3380?| 275 ,, 
219 Ditto Ditto 36 35.5 | 0.179 | 0.0625 0.001118 , 33.0 5 | 612 0.185 | 894 1.20 11.6 9.0 | 26 | 2420 | 284 ,, 
Averages a # ie .. 0.001159 le fee ee eo * ne és e i 2565 {| sete te 
208 Ordinary Mushet 20 195 9,189 | 0.0625 | 0.001181 60.0 |Endofrun 6.1 0.106 41} 0.69 7.75 | 62 1.55 | 2620 | 200 Tl. 
208a Ditto ‘ao 25 22.5 | 0.1875 | 0.0625 | 0.001171 5} Tool failed | 0.63 | 0.115 33 0.681 98 | 84 14 | 2050 | 20 ,, 
206 Ordinary water-hardened.. 124 12.0 0.189 0.0625 0.001181 3.45 9» 0.215 0.062 4 0.072 oh ae ae as ee | 152, 
207 Ditto Ditto | 19 10.3 | 0.189 | 0.0625 | 0.001181 9.0 ‘a 0.485 0.054 23 0.30 5.67 | 4.53 | 1,14 | 8650?) 140 ,, 
| | | | | | | | i 
* 201 same tool as 195 reforged and tempered and tried again, 
TaBLE XXIII.—Hardness Tests. | TABLE XXIV.—Etastic ConsTANTs AND ULTIMATE STRENGTHS OF MATERIALS OPERATED UPON. 
-_ ad 2 oe ee 
= . lox g o jeg | TENSION. COMPRESSION. 
& 6 cee. |25 | —-_—— anno ptahapecmeertot | oncaeid Nani tara a se 
S ; 3 Gas 5 [56 i | 
é| 4 E 38 $2 $5 us | 1. 8.) 8 | * 5. ai'n}af[o/imjnlam as. jae: | am [16 |» 
~Z & A Oe e™ x | meniise | eee ere eee 
m. sec | a ~ Dy cS) e |lsS ia ak a ee “ s | me | 
{| 240-35 822, _| 4.485 4.74 Standard specimen, 1a | ou. |e . Be (See sedis (82° |e | Bs | Stress per 
{) 2-41-27) 0 52 1059, 237) 3,985 Material S |; egi ia. ofp | es 8 BS OS OSES | os « | S* = | square Inch 
2-58-8 545) 192 4.485 3.84 Whitworth’s sof ‘ B: BA loxy tc # | GE SE 2 “St ysige| eA oy | Be | o FZ : 
of 2 4. { itworth’s soft cast Bi de | wt oud =' 0S 35 eke won| | Gu “3 & 2 
“(| 2-59-42) 0 89 737 3.985 iron. BS 5e| eR) SoS BA ge sna sks sasies Bel ga Zss | 
‘ 3-4-7 | g2 4.485 5.02 Whitworth’s medium | -— Pete — MS he a6 Sey ee 
oy 0 53 i 25) oa 3.02 Pc « ye | in. (sq.in. pounds |tons p tons p tons p | elastic! yield 
62). Sc oe 2 ony, #7485 (5.02 Standard specimen. jper sq. in.|sq. in. sq. in.\sq. in. limit | point 
\| 2-14-45) 0 60 043) 251) 3.985 ae : | Soft steel 1 0.623 0.305 29,990,000 | 6.56 11.47 26.60 | 28.8 54.8 4 1.247 1.221 2.50 29,790,000 6.55 | 11 46 
{| 322-5 | | see 4.485 |9.00 Whitworth’s hard cast Ditto 2 0.623 0.305 | 820/13.98 25.93] 21.2 37.1) 5 1.247 1.221 2.50 30,180,000 5.73 | 12.27 
| 3-23-38'1 38 97x 400 3.985) | | iron. ‘ Ditto. 3 0.623 0.305 | 7.38 | 13.11 | 26.33} 24.5 | 44.8 6 | 1.247 1.221 2.50 30,580,000, 6.14 | 11.40 
6{| 8-37-35 80 «4,485 |7.92/ Standard specimen. Medium steel 7 | 0.622 0.304 000} 6.58| 9.87 | 28.75 | 26.5 37.5 | 10 | 1.247 1.221 | 2.50 29,660,000, 4.91 | 10.24 
| 3-39-15) 1 20 (1196) 39€ 3985) E Ditto 8 | 0.622 0.304 6.58 | 9.87 | 28.91 | 25.4 | 36.5 | 11 | 1.247 1.221 | 2.50 | 30,175,000; 4.91 | 10.24 
7{ 9-37-40) =| 92) 3.970 | 4.24 Ditto. Ditto 9 0.623 | 0.305 | 6.56 | 9.83 | 28.99] 25.0 37.7 | 12 | 1.247 1.221 | 2.50 30,175,000) 4.91 | 9.82 
(9-88-27 0 47 (1183) 212, 3 470 : Hard steel 13 | 0.622 | 0.304 | 13.16 | 19.74 | 46.83 | 13.5 | 20.0 16 | 1.140 | 1.021 | 2.50 30.860,000' 9.79 | 20.57 
Sf 9-42-43 , | 430 3.970 4.26 Ditto. Ditto 14 0.623 0.305 | | 13.11 19.67 | 46.83 | 14.5 180 | 17 | 1.141, 1.023; 2.50 30,750,000 9.78 20.53 
| 9-43-30, 0 47 | G40) 210) 3.470 = Ditto 15 0.621 0.303 |30,233,000 | 13.25 19.80 / 46.49] 11.5 10.5 18 | 1.140) 1.021) 2.50 30,610,000! 9.79 | 20.57 
9f| 9-51-55 172 3.970 7.0€| Whitworth’s soft steel. Crushing 
(| 9-58-8 | 118 525! 358 3.470 Stress. 
9-58-30 if 3.970 |7.06 , medium tonsp sq. in. 
0 eh alee! oskal mame | : p 
. { 9-59-45 115 358 353) 3.470 steel. é | Soft cast iron 19 0.621 0.303 8,460,000 6.01 22 1.247 1221 2.50 | 8,500,000 28.61 
11 {/ 10-6-20 gis 3,970 | 1.20 Standard specimen, | Ditto 20 0.619 0.301 8,620,000 5.52. .. | 23 | 1.248 | 1.923 2.50 | 8,170,000 —-¥5.76 
{ 10-7-15 | 0 45 1128 216 3.470 | or: | Ditto .. 2b 0.620 | 0.302 | 8,134,000 Sy ee +. | 4 | 1.247, 1.921 2.50 | 9,010,000 26.33 
12{ 10-17-44 653 3.970 3.04 Whitworth’s hard steel. | Medium cast iron .. 25 0.618 | 0.300 14,300,000 11.46) .. 28 | 1.248 1.223 2.50 | 13,700,000 = 43.90 
“(10-19-61 22 1055 402 3.470 | : Ditto .. 26 0621 0.303 14,300,000 11.45 29 1.247 1.221 2.50 | 14,150,000) = 44.00 
1s 10-20-45) |59%5 3.970 |3.85 Ditto. Ditto. 27 0.621 0.303 14,500,000, .. 10.85 | . 80 1,247 1,221 2.50 | 14,070,000, 44.00 
| 10-22-12 1 27 1089 444 3470) 0 . Hard cast iron 3L 0.621 0.303 14,850,000... 7.61 34 1.244 1.215 1 250 | 14,670,000 39.67 
14{ 10-32-35 103.970 |4.70 Standard specimen. Ditto ..  .. 32 0.621 0.808 14,810,000 7.82 35 | 1.248 1.228 | 1.250 | 14,350,000 45.07 
10-33-23 0 48 945 235) 3.470 | Ditto .. «$3 0.628. 0.805 |14,600,000 9.02 36 | 1.247 | 1.221 | 1.250 | 14,600,00- 45.71 


conclusion from these trialsis that the cutting force is pro- 
portional to the product of cut and traverse, and equals 
about 95 tons per square inch for the medium steel. 

_The other full-line curve is of a similar character, and 
gives for the same material a cutting stress of 115 tons 
per square inch. The difference between these two values 
of the cutting stress tends to show that fine traverses take 
more power than coarse ones for the same area of cut. 
[This is what calculation would lead us to expect, for the 
forces required to produce crushing and deformation of 
the shaving ought to increase with the depth of the cut.] 

In Fig. 11 have been plotted the values of the 


cutting force obtained in the experiments of Professor 
= ——— which are graphed in his work “ Cutting 
vols. 
In the endeavour to find the law according to which the 
cutting stress varies with the speed, the average value of 


| 





be entirely ignored, then in the case of steel the cutting 
stress would appear to diminish somewhat as the speed 
increases. In the case of cast iron nothing can be inferred 
but a certain oe to constancy of the cutting 
stress and an independence of speed. The speed variation 
in the latter case is of a much more limited range, how- 
ever, than for the steels. 

On the whole, the verdict appears to be that the cutting 
stress has not been shown by these experiments to vary 
very much with s ; 

or cast iron this stress may be specified as follows :— 


PE en 
uare Inch. 
For soft cast iron ‘3 51 
»» medium cast iron .. 84 
» hard cast iron 82 





A few experiments were made with the lathe-tool 


They show a fairly regular diminution of the cutting 
stress as the speed of cutting increases. 


Part IX.—Resvutts or THE TRIALS Mane 10 TEST 
ENDURANCE OF THE NEW STEELS UPON A LENGTHENED 
Run, witH A Unirorm SHAPE OF TOOL. 

The object of this series of trials was to ascertain 

whether lengthened runs could be made with the new 

steels at speeds approaching those adopted for the 
shorter runs of the earlier trials without serious deteriora- 
tion of the cutting edge. They were intended to be of 
two hours’ duration upon both soft steel and medium cast 
iron. The tools were chosen from those already used— 
one trom those supplied by each maker—were re-forged 
at the opposite end to that which had been used for the 
main tetala, andl tempered in the school to their instruc- 
tions, and ground to a shape common to all. The shape 
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TaBLE XIX.—Soft Steel (Whitworth Fluid Compressed). 














Intended Cut} Actual Area Maximum § ed| Weight 
and Traverse. of Cut. of Non Fails, | Removed. 
in. sq. in. ft. per min. Ib. per min. 
Bed Oe .00325 149.2 1.72 
rs X ps .0106 111.0 4.137 
ve X4 0215 74.0 5.28 
gx -0401 64.5 7.35 
Medium Steel (Fluid Compressed). 
Be .00225 109 1.008 
t's X ys -0114 80 3.17 
ys X .02275 51.4 3.88 
axa | .0418 39 5.53 
Hard Steel (Fluid Compressed). 
ae a - .C0381 56.2 0.7 
rs X qs | .0124 41.20 | 1.708 
mm xX | 0219 30.8 23 
ax 0452 20.8 3.092 
Soft Cast Iron. 
ale .0039 109 13 
eX ye | .0124 99.5 3.617 
s X4 .01575 72 3.1 
ax .0459 55.5 7.458 
Medium Cast Iron. 
Je tee .00331 59.7 0.69 
ye X 115 49.0 1.73 
wx | “0227 33.1 293 
=x .0446 24.35 3.32 
Hard Cast Iron. 
ee oe, am £00859 | 38.6 0.47 
ba: ae .01173 31.9 1.183 
Yn x i | 02025 25.0 2.842 
gx |. .0459 22 3.2 
| 


| 








and angles adopted are shown in Fig. 16. The cutting 
edges of these tools were placed on the centre of the 
work. Trials were also made with ordinary Mushet and 
ordinary water-hardened steel tools for comparison with 
the above. 

The results of all these trials are given in Tables XX. 
and XXI., page 644. 

These trials show that a speed of 90 ft. per minute may 
be maintained for a considerable period, with a ,4-in. cut 
by x’-in. traverse, upon material similar to the fluid-com- 
pressed soft steel operated upon, as only three out of 


Fig. 76. 
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seven tools failed to fultil the expectations of the Com- 
mittee. They also show that the new steels will cut more 
than twice as fast as ordinary Mushet steel, and more 
than four times as fast as ordinary water-hardened steel. 

_ With regard to the endurance trials on medium cast 
iron, three out of the thirteen tools tried ran for an hour, 
or longer, at 34 ft. per minute with a ,'-in. by rs-in. cut; 
but no tool completed the intended run of two hours’ 
duration. 

An ordinary Mushet tool ran for an hour on this 
material at a ares of 194 ft. per minute, whilst ordinary 
water-hardened tools failed in from 4 to 9 minutes at 
12 ft. per minute. 


Part X.—REsULTS OF THE PHysIcaL, MECHANICAL, AND 
CuEMIcAL TESTS OF THE MATERIALS OPERATED UPON. 


1. Physical.—The density, or weight in pounds per 
cubic, foot, of these materials was determined in the 
Physical Laboratory of the school, by Mr. Arthur 
Adamson, lecturer in physics, to whom the thanks of 
the Committee are due. “Two specimens were cut from 
each of the six bars, and the average of each pair is given 


in the annexed Table XXII. :— 
TaBLE XXII.—Table of Densities. 
In pounds per cubic foot. 
ined by A. A. 
Soft steel .. wa iv we a 
Medium steel ie) oe 490.4 
Hard steel 490.0 
Soft castiron .. 443.4 
Medium cast iron 447.4 
Hard cast iron .. 454.2 


The hardness was determined by drilling a piece cut 
from each sample with a standard drill loaded with a 
constant weight, and rotated at a constant speed in al) 
18 not unusual, a diagram apparatus was 


trials. As 





employed to give a written automatic record of the result 
of each trial. Vertical motion of the ‘pencil (on the 
diagrams here reproduced), Fig. 14, represents number 
of revolutions of the drill, whilst horizontal motion repre- 
sents distance drilled. Thus the tangent of the angle of 
slope of the line is a measure of (this kind of) hardness. 
It may be enumerated, also, as the number of revolutions 
of drill required to penetrate each one-hundredth of an 
inch of depth. 

The effect of temper and sharpness of the drill are 
taken account of by drilling the standard sample of 
material at frequent intervals. 

The tests are reproduced in Table XXIITI., 644; 
and the diagrams have been traced off the original cards, 
and are given in Fig. 14. 

2. Mechanical Tests.—Three specimens each for both 
tension and compression tests as to elastic limit, ultimate 
strength, and modulus of elasticity, were cut from each 
of the six materials operated upon. These tests were 
made in the materials acy hggreye sd of the school by 
Mr. W. C. Popplewell, M.Sc., to whom the thanks of 
the Committee are due for this part of the work. 

The results are given in Table XXIV., page 644. 





3. Chemical Tests.—The chemical analysis of each! & 


VARIATION OF CUTTING STRESS 


Fig Wd, 


‘WITH CUTTING SPEED. CALCULATED 
FROM CURRENT MEASUREMENTS. 





Cutting Speed. 


sample was performed in the metallurgical laboratory of | 
the school by Mr. E. L. Rhead, lecturer in metallurgy, | 
to whom the thanks of the Committee are due for this | 
part of the work. The samples analysed were taken from | 
one end of the bar in each case. | 

The cast-iron bars had been cast in a vertical position, 
and the above samples were taken from what had been 
the lower end in the mould, and this was also the 
end in lathe next to loose headstock. 

The results are contained in Table XX V., below. 

TaBLE XX V.—Table of Chemical Composition of 
Materials. 





| 
| Medium | 





Substance, | Soft Steel. | Steel. | Hard Steel 
per cent. per cent. per cent. 
Carbon 0.198 0.275 | 0.514 
Silicon . 0.055 0.086 | 0.111 
Manganese .. 0.605 0.650 | O07 
Sulphur ae 0.026 0.037 =| 0033 
Phosphorus .. 0.035 0.043 0.037 
| Soft Medium | Hard 
| Cast Iron. Cast Iron. | Cast Iron 
Combined carbon .. ‘ 0.459 0.585 | 15 
Graphite ee ae ol 2 603 2.720 | 1875 
Silicon + ee oat 3.010 1.703 1.789 
Manganese .. sof - 2180 0.588 0 348 
Sulphur re | 0.034 0.061 0 1614 
Phosphorus .. 0.773 0.526 0.732 


| } 
The Report is signed by the following on behalf of the 
Joint Committee :— 
JosEPH NASMITH, 
Chairman of Joint Committee. 
E. G. ConstTaNnTInE, 
President of Manchester Association of Engineers. 
Dantet ApAmson, Honorary Secretary. 
J. T. Nicotson, Reporter. 
October 19, 1903. 


APPENDIX I. 
Srr W. G. ARMSTRONG, WHITWORTH, AND Co. 
Instructions for Working the Steels. 
‘* A.W.” High-Speed Tool Steel. 
Directions for Forging and Hardening. 

Heat slowly and thoroughly to a cherry red, and forge 
in the ordinary way. When forged to the required shape, 
the point should be heated to a white melting heat, and 
allowed to soak at this heat until it commences to run, 
then place in an air blast to cool, and afterwards grind on 
a wet stone. é 

Note.—No water is required for hardening this steel. | 
These directions should be carefully adhered to. 

JOHN Brown AND Company, LimITED, ATLAS 
Works, SHEFFIELD. 
Instructions for Treating 
** Atlas” Self-Hard Steel. E 
Before it is worked the steel should be soaked well in a 





smith’s fire without any blast. After this the blast should 
be applied until the steel is at a white heat. It is 
then ready for smithing, and to give the best result the 
tool should be finished at this heat. After the smithing 
of the tool is finished, re-heat again to the very highest 
possible heat without burning, although it is no detriment 
to the tool if the point should be slightly fused in the pro- 
cess, and then allow to cool ually. The tool is then - 
ready for use without any further treatment than age 3 
_ Thissteel is suitable for any class of tool, and for work- 
ing upon any class and temper of material at any speed 
up to the highest attainable. 

To be treated as ordinary tool steel when grinding; 
plenty of water being kept on the stone. 


Samvuet Bucktey, St. Paut’s Squar®, BrRMINGHAM. 
Directions for Working. 
Styrian High-Speed Tool Steel, marked ‘‘ Bohler * Rapid 
Self-Hard.” . 
For roughing and finishing hard materials, including 


chilled castings, at high speed with heavy cuts and coarse 
feed. May also be used for milling cutters, taps, reamers, 
0. 
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For Cutting Of.—To avoid cracks, &c., heat the bar 
slowly and carefully. Nick while hot, and break off 
required lengths when cold. i 

For Forging.—Heat to a good light yellow, taking care 
to heat often enough to prevent the heat running down 
to a cherry red. 

For Hardening.—After the forging is done, reheat to a 
soft bright yellow heat (mellow lemon colour) and cool in 
cold blast or in oil. 

To Anneal.—Cover with powdered charcoal and anneal 


| in hermetically sealed boxes for about four to six hours 


(according to size) at a temperature of 1800 deg. Fahr. to 
1900 deg. Fahr. (1000 deg. Cent.). Allow the boxes to 
cool slowly. 
CHARLES CAMMELL AND Co., LIMITED. 
Instructions for Treating 
Special Self-Hardening Tool Steel. 

When it is required to run the lathe at an ordinary 
speed :—Smith the tool in the same way as an ordinary 
turning tool, and heat the nose, say 2 in., to a white heat. 
Allow the tool to cool in the open air, grind, and it is 
— for use. 

en it is required to run the lathe faster than ordi- 
nary speed :—Smith the tool in the same way as an ordi- 
nary turning tool, and heat the nose, say 2 in., to a white 
heat. Allow the tool to cool in a dry place. When cold, 
grind, and let the cutting end of tool down on a hot bar 
to a dark blue colour, and keep until the colour has quite 
pro a then allow the tool to cool slowly, and it is 

y for use. 

Note.—The tool may be heated to the white heat in a 
smith’s hearth, if care 1s taken not to use too fierce a blast. 
Tuos. Firtu AnD Sons, Limirep, SHEFFIELD. 

““N. F. K. Speedicut.” 
Instructions for Forging and Grinding. 

Forging.—Forge as you would any ordinary tool steel, 
but not until the portion to be fo has attained a uni- 
form heat all through. 

On no account continue forging below a red heat, or 
minute cracks will develop. 

Allow no water to touch the steel while forging. 

When forged to shape, heat the tool end to a white heat, 
remove it smartly from the fire toanvil, and with light, 
sharp, successive blows hammer all the cutting until 
it reaches a full red colour ; then cool out in air blast. The 
hammering improves the steel and secures a fine finish 
with little trouble. It also saves time, as a good smith 
will make this high heat his last forging heat ; nothing, 
however, but hand hammering must then be done. 

No herr ogee. is required. _ ? 

Grinding.—Grind either quite dry or with a surplus of 
water on a stone or emery wheel; an intermittent or 
faulty supply of water must not be used. 


SAMUEL OSBORN AND Co., SHEFFIELD. 
Instructions for Working 
Mushet High-Speed Steel. 
When forged, the cutting end of the tool should be 
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reheated to a white heat, and then immediately blown 
cold. 
Whilst hot this steel must be kept from water. 


SEEBOHM AND DIEcKSTAHL, LimitED, DANNEMORA STEEL 
Works, SHEFFIELD. 
Instructions for Treatment af both Qualities of Tools for 
the Tool-Steel Tests. 
‘* New Capital” High-Speed Steel. 

To Harden in Strong Cold Biast.—Heat slowly, forge 
at an ordinary heat, then bring about 1 in. to 14 in. of 
point slowly to a white neat, and cool instantly in a strong 
‘cold blast until quite cold. y 

Oil Hardening.—When a cold blast is not available, or 
for hard materials, heat point slowly to white heat, and 
plunge the whole tool into oil. 


Vickers, Sons, AND Maxim, Luurrep, River Don 
Works, SHEFFIELD. 
Instructions for Working 
Vickers’ “‘ High-Speed ” Steel. 

Forging.—Heat the bar slowly to a yellow heat ; forge 
at this heat without allowing the tool to cool lower than 
a bright red. Itis better.to place the tool in the fire 
several times rather than to forge at a heat higher than 
yellow or lower than bright red. The tool may be put in 
the fire again at once for hardening, but the best results 
are got by rough-grinding before hardening, in which 
case the tool should be put with its nose in lime or ashes 
to cool. 

Hardening.—Heat the tool slowly up to a bright red 
heat, then rapidly to a brilliant yellow, and for machin- 
ing ordinary material place on the ground (free from 
damp) to cool ; if for use on particularly hard metals, it 
may be found advantageous to place it in a strong blast 
of air to cool. When cold, the tool, if only rough-ground, 
should be finished ground before tempering. 

Grinding.—All grinding should be done on a stone 
with plenty of water on it. ; 

Tempering.—The tool, if larger than 14 in. square, may 
be reduced to the required temper, to suit the material 
operated upon, by placing the shank of the tool in a hot 
fire, with the blast off. The colour will be seen on the 
face of the tool, and for most purposes a bright blue will 
be found a satisfactory temper. After obtaining the 
required temper, put the tool in a dry place to cool. As 
a rule, it is not necessary to temper tools less than 14 in. 
square. 





Tue CorintH CaANnAL.—The revenue of the Corinth Ship 
Canal Company in 1902 was 14,692/., while the working 
charges of the year were 12,325/. At the close’ of 1902 
the balance of unpaid obligation interest was 476,003. 


Hieu Capacity Trucks.—What are stated to be the 
most capacious trucks yet introduced into Great Britain 
have just been a by the Moss Bay Hematite Iron and 
Steel Company, of Workington, West Cumberland. The 
trucks are constructed entirely of steel, and they are 
being utilised for the conveyance of steel rails and other 
similar traffic. They have a carrying capacity of 80 tons. 
In point of magnitude, however, the wagons are greatly 
excelled by a special type of wagon which has recently 
been built by the Bethlehem Steel Company, of Pittsburgh, 
United States, for the —— of ig bog | large castings 
from their works to the Carnegie Steel Works. In this 
type of truck the car is carried on two 16-wheel bogies, 
these latter in turn each consisting of two separate 8- 
wheel bogies. The wagons are designed to carry a gross 
load of 135 tons each, but the weight of the wagon with a 
full load is no less than 211 tons. 


British Ramway Srasriity.—Although 1903 has 
undoubtedly been a somewhat discouraging period in 
the history of British railways, British railway investors 
may find some comfort in the fact that, notwithstanding 
the competition of tramways, motor-cars, and bicycles, 
the railway passenger movement was greater than ever 
in 1902, although the progress made was less rapid than 
in either of the two previous years. This is shown by 
the following table, illustrating the number of ngers 
carried and the revenue collected from them during the 
fifteen years ending with 1902 inclusive :— 


Passengers Passenger 

Year. Carried, Receipts. 
£ 

1888.. 742,499,164 30,984, 
1889. . 775,183,073 $2,630,724 
1890.. 817,744,046 34,327,965 
1891.. 845,463,668 35,130,916 
1892.. »435, 35,662,816 
1893... 873,177,052 35,849,449 
1894. . 911,412,926 36,495,498 
1895.. 929,770,909 37,361,162 
1896.. 980,339,433 39,120, 
1897... 1,930,420,201 40,518,064 
1898... 1,V62,911,116 41,847,074 
1899. . 1,106, 691,991 43,734,399 
1900.. 1,142,276,686 45,383,988 
1901.. 1,172,895, 900 46,629,865 
1902.. 1,188,219, 269 47,392, 


These data are undoubtedly satisfactory so far as they go, 
but they do not altogether set off two adverse influences 
which cannot be overlooked. The first of these influ- 
ences is the constant tendency of railway capital to ex- 
pand ; and the second is the still more serious difficulty 
of the great growth of working expenses. The paid-up 
capital of the railways of the Uni aa stood, for 
instance, i the close of = at 864,695, — the close 
of 1902 the correspon aggregate risen to 
1,216,861,421/. Similarly, _ ratio of the working ex- 


mses to the traffic receipts increased from 52 per cent. 
in 1888 to 62 per cent. in 1902. 





‘* ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888, 
The number of views given in the Specification Drawings is stated 
teak es her noe art mona the Spain we 
Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 


anch, 25, Southampton Buildings, Chancery-lane, W.C., at 
The date of the chant the of a Complete 
of t i a a 
Marts Sean oe onan abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the mee of a Complete Specification, 
ive notice at the Patent O, of opposition to the grant of 
atent on any of the grounds mentioned in the Acts, 


AGRICULTURAL APPLIANCES. 


J. MacGregor, Glasgow. Transporting 
mm {3 Figs.) November 10, 1902.—This invention relates 
to apparatus for transporting ricks from place to place, and has 
for its object to improve the construction of such machines, so as 
to facilitate the operation of releasing the drawing-on chain after 
the rick has been drawn on to the transporter. In rick trans- 
porters as hitherto constructed the rope or chain for drawing 
the rick on to the ee has generally to be wound on to 
a barrel or shaft, either by hand or horse power ; and after the 
completion of each drawing-on operation, the rope or chain has 
to be unwound from the According to this invention a 
chain is used, which is, as usual, passed round the rick, and the ends 









































of the chain are then passed each over a chain or sprocket wheel on 
a spindle turning in bearings near the front of the transporter. 
On one end of the spindle there is secured the usual drum or 
wheel carrying the horse-haulage rope, and on the opposite end of 
the spindle there is secured a ratchet and pawl lever mechanism for 
hand-power. When the spindle is turned, either by hand or by the 
horse, it rotates the chain wheels thereon, and these pull in the 
drawing-on chain so that the rick is drawn on to the transporter 
as desired. The chain is not wound on an axle, but simply passes 
over the chain wheels, and can therefore be instantly released, 
when desired, by lifting it off one or both of the chain wheels. 
(Accepted September 16, 1903.) 


ELECTRICAL APPARATUS. 

24,644. J. W. Burleigh, Taunton. Dynamo Field- 
Magnets. [6 Figs.) November 10, 1902.—In order to render 
ee, uniform the distribution of magnetic flux over the 
pole-face of a field-magnet when the armature is excited, for the 
purpose of minimising sparking when fixed brushes are used, 
according to this invention the pole-tip in which flux tends to be 
greatest is joined to the pole-tip in which flux tends to be less by 
a bond or bonds of magnetic material whose intermediate portion 


10 a 


lies out of the influence of the armature current. As illustrated, 
vp. 1, 2, and 3 relate to a Y gg tomy of a multipolar machine, 

Figs. 4, 5, and 6 to the poles of a bipolar machine. In 
Figs. 1, 2, and 3, 1 and 2 are the “‘ magnetic bonds.” In Figs. 4, 
5, and 6 it will be seen there is a clearance between the pole-face 


Fig.3. 
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Pig6. 


and the “ etic bond.” This clearance is arranged so as to 
be at the weakened pole-tip only. The ‘‘ magnetic bonds” might 
be separately excited. (Accepted September 16, 1908.) 


28,523. H. J. m, London. (The French Tudor 
Accumulator Company, Paris. les. (3 Figs.) 
December 24, 1902.—According to this invention secondary bat- 
teries subject to vertical shock have for the purpose of mini- 
mising the effect of vibration upon the electrodes, springs or 
resilient matter interposed between the electrodes an 


vibrating floor wper which they rest. There is one claim in which 
the invention is limited to batteries used in vehicles and in which 
the cells are grou within a box or casing, and are “placed o 


a plate or false bottom, supported by springs fixed to the bottom ” 
ig. /. 
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of the box or casing. The invention is illustrated in reference to 
two-cell batteries for ‘motor-cars, the cells being contained in a 
box having a = pena supported by plate springs. (Accepted 


September 16, 1 

14,888. R, Klemm and F. Reiss, Berlin. Electro- 
Motors. [1 Fig.] July 4, 1903.—This invention has reference 
to improvements relating to electric motors, its object being to 
enable an electric motor to be readily fixed in an ordinary elec- 
tric-lamp socket in place of alamp, and connected with the source 
of electricity so as to drive a fan or the like. As illustrated 
herein, A represents an electric motor, and B a screwed plug or its 


2s 


equivalent fixed thereto and adapted to be inserted in an ordi- 
nary, and it may be correspondingly screwed, incandescent electric 
lamp socket so that the motor may be driven by the current which 
ordinarily is employed to give light. The motor may be arranged 
to drive a punkah fan. There is claimed ‘the combination with 
an electric motor of a plug adapted to be fixed in an incandescent 
electric-lamp socket substantially as and for the purpose set 
forth.” (Accepted September 9, 1903.) ; 


RAILWAYS AND TRAMWAYS. 


25,849. C. Mofigeen, London. Railway Point Gear. 
{1 Fig.] November 24, 1902.—This invention relates to apparatus 
for working and locking railway — such as was described in 
Specification of British Patent No. 20,678, of 1892, and whereby 
such points are held firmly in a facing position, but are allowed to 
be run through trailing, and embodies an improvement in con- 
struction by which is obtained a greater movement of the locking 
bar before the closed tongue of a pair of points begins to open, 
with the object of increasing the efficiency and safety of the 
device. According thereto the links dd! connecting the tongues 
to the arms of the three-armed lever are so coupled that the com- 
bined length of arms and links is not constant, but varies as the 
arms are moved. This may be done by connecting the two by 
means of a pin in one of them moving fn a slot in the other, the 
length of the slot or link being arranged so that the tongue is 
closed when the link and arm are ina straight line. The link is 
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thus enabled to be moved, when the tongue is. being closed, to @ 
ition beyond the dead centre, and further, when the tongue is 
| seen opened, the movement of the link and arm into the straight 
neg ne commences to raise the locking bar before the tongue 
begun to move; and, consequently, if a wheel is over the 
locking-bar, the latter cannot rise and the tongue cannot move. 
The additional range of motion of the locking-bar provided by the 
connection described, it is stated, renders the apparatus equall 
certain in its action with new rails and new carriage tyres or wit! 
old rails and old tyres. The links may be made in two parts, con- 
nected by a screw for convenience of adjustment. Another feature 
of the invention consists in a curved guide p p!, along which 
rollers r7l, carried by the arms of the lever, travel, the guide 
being formed so as to prevent any movement of the links which 
connect the tongues to the arms of the lever, except by the move- 





the, 


ment of the lever, thus securely locking the points. (Accepted 
September 16, 1903.) 
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Nov. 13, 1903. ] 
THE WORK OF THE REICHSANSTALT. 


In accordance with our annual practice, we pub- 
lish a summary of the work of the Physikalisch- 
Technische Reichsanstalt, of Charlottenburg-Berlin, 
during the year 1902. The official report, presented 
by President Kohlrausch to the curatorium, has 
appended to it a list of 49 detailed communications 
on the researches carried on in the Reichsanstalt,: 
which is divided into a first or physical division, 
under President Kohlrausch, and a second or 
technical division, under Director Hagen. In the 
necessarily very abbreviated summary contained in 
the following columns, we follow the general lines 
of the report, and commence with Division I. 
Names in parentheses designate the respective 
investigators. 

Thermal Researches. Expansion of Water (Thie- 
sen).—In the continued investigation of the expan- 
sion of water at the boiling points of water, 
ethyl alcohol, methyl alcohol, and acetone, some 
trouble has been experienced in keeping the air out 
of the water. Although the pressure in the top 
portion of the apparatus was about 5 per cent. 
above atmospheric pressure, experiments at 100 deg. 
Cent., and even at 78 deg., failed when the water, 
freed of all air in the first instance, had been kept 
in the apparatus for one day. The experiments are 
now being extended to temperatures up to 200 deg. 
Cent. The experimentson the density of water vapour 
are being continued with the aid of a steel cylinder 
lined with platinum, which is electrically heated. 

Specific Heat of Gases and Water Vapour.—A 
redetermination of the specific heats of gases, 
and especially of gases used in the arts, is highly 
desirable. As the full investigation of the subject 
would, however, involve a great deal more than 
the experimental determination of those specific 
heats, it was resolved to start with a critical ex- 
amination of the material so far collected. Even 
this has proved too big a task to deal with, and the 
different gases will be studied separately. A com- 
mencement has been made by M. Thiesen with 
water-vapour. It becomes more and more evident 
that in such researches we have to allow for an 
after-effect, suggested by Boltzmann, in the follow- 
ing sense. When, as is customary, we separate 
the energy of a gas into energy of its molecules and 
energy of its atoms, then a definite specific heat, inde- 
pendent of the time and of the mode of heat convey- 
ance, can only exist if the equilibrium between the 
two energies is established either very rapidly or very 
slowly, in comparison to the duration of the ex- 
periments. There seem to be cases of both kinds, 
and, further, other cases in which the two periods 
—the period of establishing equilibrium and the 
duration of the experiment—are comparable. In 
these latter instances, which probably concern 
gases whose specific heats depend upon the 
temperature even at high rarefaction, the specific 
heat might itself vary with the experimental con- 
ditions. That possibility will have to be reckoned 
with in arranging for further experiments. A 
promising novel method is now under examina- 
tion. Resonators are filled with the respective 
gas, and it is observed at which number of 
impulses the gas responds ; in this way the velocity 
of the propagation of sound waves can be deter- 
mined, apparently with high accuracy. 

In determining the specific heats at high tem- 
peratures (Holborn and Austin), the method which 
Regnault used for experiments up to 200 deg. 
Cent. has been employed for temperatures of 
600 deg. maximum. The gas—so far oxygen or 
air—is heated electrically in a brass tube; the 
stream of gas is kept at a constant temperature, 
its temperature measured by a thermo-couple before 
it enters the calorimeter, and, further, its volume 
determined in a kind of gas-meter. 

Thermal and Electric Conductivities of Metals 
(Jaeger and Diesselhorst).—Twenty-seven rods of 
metals, including further specimens of iron and 
copper, and also of rhodium and iridium, have been 
examined. Long rods are preferred for this work. 
But in low temperature research, long rods, which 
could not be handled in Dewar vessels, are out of 
the question, and methods had hence to be devised 
to make the best of test-bars 15 millimetres in 
length and 2 millimetres in diameter. Cadmium 
rods of these dimensions gave, in ice, solid carbon 
dioxide, and liquid air, values for \/x, thermal over 
electrical conductivity, which were fairly concor- 
dant with the corresponding valfies, as extrapolated 
from observations made with long rods at tempe- 
ratures of 18 and 100 deg. Cent. ;— 








! 
Temperature, Deg. Cent.... +128. | - 66.3. - 181. 
{ 


| 
d/a observed “| 710 515 208 x 10-8 
215 x 10-8 


694 | 498 

That would point to a straight line law for the 
connection between the temperature and electric con- 
ductivity of pure cadmium. The method employed 
is based upon a relation established by Kohlrausch, 
between temperature and electric potential. The 
electric resistance of an electrically heated body of 
any shape is equal to the resistance of the same 
body at constant temperature, multiplied by a 
factor which depends only upon the potential and 
the thermal and electric conductivities of the 
body, but not upon its shape. The test-piece is 
soldered between two massive copper electrodes, 
and two resistance measurements are made, the 
temperature of the electrodes being kept constant. 
If strong currents at potential v, yield the resist- 
ance w,, and weak currents at rv, the resistance ws, 
then 





\/a by extrapolation 





r 1 chix v? — v2 
‘we 12 (wylwe)-!’ 

in which a is the temperature coefficient of the 
electric resistance of the body at the respective 
temperature, which can itself be determined in the 
same apparatus. This ashould not be small, and 
as it will often be large in low temperature research, 
the method is applicable under those conditions. 

When the ais not large, the following modifica- 
tion is resorted to. Two small test-pieces are 
soldered together and with the copper jaws; one 
of the jaws is wound with a heating coil and sur- 
rounded by a glass tube. To the ends of the test- 
pieces 1, 2, and 1', 2! yp eres are soldered 

tentiometer wires, and the whole apparatus is 
owered into a constant-temperature bath. An 
electric current is sent through the system, and 
alsoa heating current (indirectly through the coil) ; 
the stream-lines will follow the same path. Both 
will give potential differences between 1 and 2 and 
l' and 2'; we read the sum of these differences, 
and, on reversing the current, the difference. We 
have then— 


Ne AL _ Ugl—u?) , ug—- uy 
zal yl—y! m—y 

We do not observe the (u,—1,), the actual tem- 

erature differences, but the corresponding (e,—e,), 

hese thermo-electric potentials are not known ; 
but if we first use constantan wires and then iron 
wires, they can be eliminated. The method allows 
of a further modification when the test-pieces are 
too short to permit of soldering on the pairs of 
wires. 

Expansion of Metals at High Temperatures.—We 
have not many data concerning the ex ion of 
metals at high temperatures, A method for such 
experiments having been worked out by Holborn 
and Day, and applied to the platinum metals and 
their alloys, to silver, nickel, iron, constantan, 
porcelain, and glass, Dittenberger has further tested 
various kinds of iron, copper, aluminium, brass, 
and bronze. Rods about 0.5 metre in length and 
7 millimetres in diameter are placed in porcelain 
tubes, and heated electrically up to 750 and even 
1000 deg. Cent. The elastic properties of the 
respective samples were determined by C. Bach, 

nd analyses made by Groschuff. 

Berthelot Calorimeter (Jaeger and von Steinwehr). 
—The water equivalent of a Berthelot calorimeter 
has been accurately determined by request of E. 
Fischer, who is engaged in determining the abso- 
lute heats of combustion of certain pure organic 
compounds. The bomb in which the combustion is 
carried out is jacketed with water, and the copper 
shell wound outside with constantan tape, which is 
insulated by silk and shellac from the bomb and 
the water. Series of seven experiments made with 
currents varying between 28 and 70 volts, and 
lasting from one to four minutes, gave heat equiva- 
lente concordant within 0.14 per cent. 

Heat Transference through Boiler Plates. — 
These experiments have been brought to a certain 
conclusion by Austin, and will be described on 
another occasion. 

Expansion of Quart: (Holborn and Henning).— 

e@ mean expansion coefficient of fused quartz 
between 0 deg. and 1000 deg. Cent., measured on 
a rod 0.5 metre (about 20 oa Bey length, is found 
to be 0.00000054 (Callendar given the figure 
59). This value agrees with tests eodduned 1 by 
Scheel with a dilatometer of Fizeau-Abbe, within 
the temperature limits 0 deg. and 100 deg. The 





dilatometer contains a hollow quartz cylinder cyt at 


right angles to its axis, 15 millimetres in height, 
and quartz plates. 

With the aid of the Optical Pyrometer, de- 
scribed in our account of last year,* Kurlbaum, 
Holborn, and Henning have been determining 
Melting Points of Sheet Metals. The sheet is 
heated until it melts, and an image produced in a 

lane in which a very small electric incandescence 
amp is burning. When the filament, whose cur- 
rent strength is varied, can no longer be distin- 
guished on the glowing sheet, the two will shine 
with the same brilliancy, and will have the same 
temperature, referred to the standard of the abso- 
lutely black body. In the case of gold and silver, 
similar melting-point determinations were also con- 
ducted in electrically heated crucibles, and it resulted 
that sheet gold melted at the same temperature at 
which it melted and resolidified in the crucible. 
There is a discrepancy in the case of silver, because 
silver absorbs oxygen on melting, and gives it up 
again on solidifying ; the molten silver looks darker 
than the solid bright silver. It will be seen that 
the optical pyrometer is also being utilised for 
alternate-current measurements. 

Volatilisation of Platinum Metals (Holborn, 
Henning, and Austin).—It is well known that 
molten platinum evaporates, and that platinum 
resistances lose in weight by a process which re- 
sembles more an atomisation than evaporation. 
Strips, 5 millimetres in width, of the platinum 
metals lost in weight when electrically heated in 
the air to 1700 deg. for one hour—platinum, 7 milli- 
grammes ; rhodium, 6 milligrammes; palladium, 
10 milligrammes (at 1500 deg.) ; oy iridium 
70 milligrammes (at 1700 deg.); so that iridium 
turns out to be much more subject to volatilisation 
than the other metals, in spite of its higher melt- 
ing point. All the metals appeared afterwards 
crystalline in structure; this was particularly 
noticeable in the much-applied alloy of 90 per 
cent. platinum with 10 per cent. of iridium. The 
loss in weight was much less marked in an atmo- 
sphere of nitrogen than in air, and much more in 
an oxygen atmosphere. In the case of Pt, Ir, 
Bh, reduction of the pressure seems only to have 
the effect of a rarefaction of the oxygen. Palla- 
dium behaves differently : it volatilises particularly 
under diminished pressure, while the nature of 
the atmosphere (nitrogen or oxygen) is not of much 
importance. That platinum does not volatilise in 
an atmosphere of hydrogen had already been 
observed by several scientists. 

Optical Resecrches. Radiation Temperature Scale 
(Lummer, Pringsheim).—The absolutely black body 
to which we have referred on previous occasions 
consists now of a carbon tube 1.2 millimetre in 
thickness of wall, provided with very stout carbon 
sleeves at both ends, held by copper rings which 
act as electrodes, and a system of tubular jackets, 
one carbon tube, two of fire-clay, two of asbestos, 
and, intermediate between these latter two, a tube of 
nickel, which is to prevent radiation. These tubular 
jackets are mounted in copper or fire-clay ; large 
discs of copper are further fixed to the copper 
mountings, lest the copper electrodes should become 
too hot. The outer carbon tube protects the inner 
one, as most of the oxygen will be burned on the 
outer tube. As before, the whole apparatus is 
mounted in such a way that it can quickly be brought 
in position for measurements with the bolometer, 
the spectro-bolometer, and the spectro-photometer, 

As we shall deal with the subject of radiation in 
a special article, we will make a few remarks only 
in this place. We have three formule concerning 
the connection between the temperature T, the 
total radiation E, and the wave-length \m of maxi- 
mum energy :— 


foo} 
fran =o T4, 
‘Nm T= A, 
EnT—5= B, 


where ¢, A, and B are constants. The tempera- 
ture of the black body is, strictly speaking, known 
only for the range within which a comparison 
between the thermo-couple and the gas thermo- 
meter has so far been possible; that is, up to 
1420 deg. absolute. Above that temperature, we 
have to rely on a If we assume, how- 
ever, that each of these three formule remains 
nerally valid, and find that the radiations calcu- 
ted from the three formule agree with one 
another, then we may suppose that the tempera- 
ture scale based on radiations of the black body is 








~ * See ENGINEERING, vol. Ixxiv., page 561, 
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correct. This agreement has now been proved 
to exist for temperatures up to 2300 deg. absolute ; 
and the absolute temperature scale, which is inde- 
pendent of the body, and can, moreover, be ex- 
perimentally verified, may therefore be accepted. 
On this scale, the temperature of a body is a func- 
tion of the energy radiated by that body. Kelvin’s 
thermodynamic temperature scale rests on the 
expansion of gases which cannot be verified at very 
high temperatures. 

The Interference Spectroscope (Lummer and 
Gehrcke).—In the Fizeau-Abbe dilatometer men- 
tioned above measurements are based upon the 
interference of rays (green and yellow mercury lines) 
differing by 50,000 wave-lengths, and this investiga- 
tion establishes that such measurements are still 
possible with a path-difference of more than 2,000,000 
wave-lengths. Foucault and Fizeau had obtained 
distinct interferences when the path-difference was 
7400 A, and after them Michelson and Perot and 
Fabry had raised the limit to 540,000 and 790,000 x. 

Having resolved the green mercury line 546 p p 
into 21, instead of the former 6, lines, and having 
shown that the cadmium lines can likewise be re- 
solved, and that this multiple character of the 
a lines is probably common to all the 
elements, Lummer and Gehrcke examined how 
much the above interference limit could be ex- 
tended ; the multiple character of the lines compli- 
cates the study of such interference phenomena, 
since the interference rings would be superposed. 
This examination has been made with the aid of a 
shutter which cuts off the multiple rays one after 
the other in succession. <A glass plate, 6 centi- 
metres in thickness, is heavily silvered in front, A B, 
leaving only a slit for the entrance of the mercury 
light, and lightly silvered at the back, CD. The 
ray enters at an angle of 88 deg., and is several 
times reflected within the glass; each pencil of 
rays can also leave through the half-silvered back 
of the glass. The emerging rays pass into a tele- 
scope (F). The eye sees a number of images 
of the slit by the side of one another ; the images 
can be obscured in succession by the shutter k, and 
it resulted that cutting off the ninth and subse- 
quent rays still makes an appreciable difference in 
the interference phenomena. The path difference 
is in this case 144 centimetres, or 2,600,000 wave- 
lengths. The point at issue is this. Two rays, 
coming from the same source of light, first separated 
and then reunited, will in general be in a condition 
to interfere with one another. But it does not 
necessarily follow that they should do so, when the 
one ray lags very considerably behind the other, 
since there might be changes in the state of vibra- 
tion in the interval. Now assume that the n first 
rays could still interfere, but the ray number (n + 1) 
could no longer do so. If we then cut off rays (n + 1), 
(n + 2), &c., the light intensity should decrease, 
but the distinctness of the phenomenon should not 
suffer. It did suffer, however, when the ninth, 
tenth, &c., rays were shut off, demonstrating that 
these rays still influenced the phenomenon, and 
that they were hence able to produce interference. 

Electrical Work.—Most of the electrical work 
was done in conjunction with Division II. The 
researches on the Electrolytic Conductivity (Kohl- 
rausch and von Steinwehr) have been extended to 
the monovalent ions Cs, Ag, Tl, J, Br, SCN,, F, 
and ClO,, the conductivity of salt solutions of K, 
Na, Li, Cl, NO,, JO, having already been studied. 
Thallium salts are found to behave differently to all 
neutrally reacting salts with monovalent ions, and 
thallium seems to be able to exist as a polyvalent 
atom. The temperature coefficients of the ionic 
mobilities appear, in the case of monovalent mono- 
atomic ions, to be functions of the ionic mobilities; 
or both may be functions of a third quantity. Now, 
Déguisne’s empiric formula for the conductivities 
of very dilute solutions, at low temperatures, indi- 
cates that all conductivity should cease at about 
— 38 deg. Cent.; and a siinilar law seems to hold 
for the friction constant. That would mean that 
the electrolytic resistance is essentially due to fric- 
tion between the particles of the solvents which 
travel with the ions. As regards this limit of the 
electrolytic conductivity at a certain temperature, 
we should like to refer to two other investigations. 
Lowry and Bousfield assert that there is no lower 
temperature limit for the conductivity, nor is 
there any higher, as a rule, since the temperature 
coefficients of most aqueous solutions—not of all, 
however, nor of solutions in other solvents—re- 
main positive. Kunz has succeeded in overcooling 
concentrated sulphuric acid down to —70 deg. 





Cent., and observed that the electric conductivity 
in this and other cases diminished very gradually, 


and might not cease until we reach absolute zero. | 


But he did not deal with very dilute solutions, of 
course. 

The conductivity of water (Kohlrausch) is 
exceedingly sensitive. In delicate tests, the ob- 
server must keep away from the water, no window 
may be opened, &c. The effects, however, are 
temporary and not very strong, and as it is generally 
impossible to keep the air off entirely, it is better 
not to attempt to do so. The trouble is chiefly 
due to the carbon dioxide and also the ammonia 
of the air. When the carbon dioxide is absorbed, 
a distilled water of the very low conductivity 
0.5 . 10-® and, under certain conditions, even of 
0.28. 10-® can be obtained without particular trouble; 
pure water, it will be remembered, is practically an 
insulator. The report regrets that the atmosphere 
in the neighbourhood of the Reichsanstalt—(there 
are factories close by)—is hardly suitable for such 
investigations, which, it will be remembered, Kohl- 
rausch originated. Kohlrausch and Mylius have also 
deduced the solubilities of many compounds which 
are scarcely soluble in water from the electric con- 
ductivities of these solutions. Magnesium oxalate 
was found to behave peculiarly. It requires weeks 
to obtain saturation, and weeks again before super- 
saturated solutions will become normal ; the equi- 
valent conductivity further decreases to an unusual 
degree with concentration. 

Official Electric Testing Stations, mentioned in 
our abstract of last year, have been opened at 
Ilmenau, Hamburg, Munich, Chemnitz, and Frank- 
fort-on-the-Main. 

The strong-current laboratory (Kurlbaum, Reich- 
hardt, Schulze, Lohr, Runge, Janzen, Zimmer, 
Orlich, Kiihns, Thies) has tested 602 apparatus, 
meters, resistances, condensers, &c., two con- 
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tinuous-current motors, six-phase-current motors, 
and 149 materials, varnishes, cable tubes, insu- 
lators, &c. Five systems of new electricity meters 
were being examined. The excellent practice of 
distributing fully-tested instruments in different 
workshops, where they are in practical use, and 
verifying them at intervals, has been continued, 
and 111 meters were under such control. Among 
the novel apparatus now certified are the Holborn- 
Kurlbaum optical pyrometers above mentioned ; 
twenty-one other pyrometers of the Wanner 
(spectro-photometer) type have also been tested. 

For alternating-current measurements the quad- 
rant electrometer method appears still to be the 
best. When these problems were attacked in the 
Reichsanstalt in 1899, the Maxwell electrometer 
formula did not seem to satisfy all conditions, and 
the resistances at disposal were not free from 
induction. A more accurate formula has now been 
deduced, and new resistances have been prepared. 
A novel way of using the hot-wire meters has been 
devised. The alternating current to be measured is 
sent through a piece of platinum foil of such dimen- 
sions as to become red or white-hot ; the degree of 
incandescence is determined with the aid of the 
optical pyrometer. The same foil is then heated with 
continuous currents until the same degree of incan- 
descence is reached ; the respective currents will 
then be equal. For currents of 100 amperes 
maximum, the novel method appears to be accurate 
within a few thousandths, and it is now being tried 
with stronger currents. 

The motor tests concerned Heyland diagrams and 
the corresponding brake tests; the results were 
very satisfactory. The slip can be determined with 
the aid of an incandescence lamp, fed with the re- 
mort alternating currents through a contact on 
the motor shaft ; the number of light fluctuations 
per second gives the slip. Within certain limits 
the number of fluctuations can be estimated ; when 
it becomes too great, an aluminium cell is inter- 

in the circuit of the test-lamp, and the number 
of alternations thereby reduced to one-half, as the 


|current can then only pass in one direction. Ex- 
periments on the determination of the various 
‘current losses in motors, after the methods of 
Dettmar, Hummel, Kapp, and others, did not give 
concordant results. ' 

The weak-current laboratory (Lindeck) tested 
five conducting materials, 231 single resistances 
| (156 wires, 75 sheet metals), 54 resistance sets (31 
| boxes, 9 bridges, &c.), 123 normal Clark cells, 71 
Weston cells, 36 primary cells, and 11 accumula- 
Pike Most of the resistances (277) consisted of 
/manganin, 3 of constantan. Of the 244 apparatus, 
|109 went abroad—-47 to the United States, 25 to 
| Russia, 16 to the United Kingdom, and 1 to 
Japan, &c. 
| Normal Cells.—Of the 127 Clark cells, 95 were 
| certified, 28 (almost exclusively supplied by one 
|firm) were rejected because they deviated by 
more than 0°001 volt from the normal value, 1.4328 
|volt at 15 deg. Cent. All the cells were of the 
Feussner type. It is noteworthy that, as Kahle 
observed in 1893, all the cells containing a porous 
pot give slightly higher values than the Rayleigh 
H cells; the difference has no practical importance, 
however. 

Six of the Weston cells did not pass. New 
attacks on the constancy of the Weston cell have 
been made by Holsboer, on the ground that the 
cadmium sulphate had an inversion point in its 
solubility curve at 15 deg. Cent.; this has been 
disproved by von Steinwehr. 

The fifty cadmium cells which the Reichsanstalt 
prepared for its own use in 1900 have been com- 

ared in two series with those of the year 1899, 
Ihe agreement is, on the whole, excellent; but 
the oldest cells, especially those which have been 
much used, show now 0.0001 volt too low. This 
seems to be due to an exceedingly slow diffusion 
| of the electrolyte to the platinum wire in the cells 








of H form. The investigation of the behaviour of 
mercuro-sulphate is not yet completed. 

The Magnetic Laboratory (Gumlich, Schmidt, 
Soschinski, Rose) tested one magnetising apparatus 
of the Képsel-Kath type, five magnetic balances of 
Du Bois, and, further, 108 steels in rod or horse- 
shoe shape, sheet metal for dynamos, &c., and non- 
magnetic materials (43). As regards the practical 
tests of magnetic materials, the Epstein apparatus 
is found to have the great advantage of easy applica- 
tion. There is a stray field, however, while the 
Mollinger apparatus is free from this objection. 
But the differences are slight, and the Verband 
Deutscher Elektrotechniker again resolved at the 
Diisseldorf meeting last year, provisorily at any 
rate, to determine watt losses with the aid of 
Epstein apparatus. Meanwhile the method of 
R. Richter, of Vienna, who tests whole sheets, is 
also to be examined. The Reichsanstalt is not in 
every respect well-equipped for these investiga- 
tions. A simple relation has been established 
between the coercitive force, remanence, and maxi- 
mum permeability. Reference is made in the 
report to the successful work done in England on 
highly magnetic alloys, which, contrary to the 
general rule, are poor conductors for the electric 
current. 

The Metrological Department examined 22 scales 
on silver or steel ; 7 end measures; 13 gauges for 
bolts, wires, &c.; 31 screw-gauges; 12 water- 
meters ; 53 tuning-forks (43 for international pitch) ; 
1 gyrometer ; 7 samples of map (buoyancy test) ; 
1 Pittler power-meter, &c. In the latter instru- 
ment two pulleys are connected by springs; an 
eccentric and a pointer mark by how much the 
driven pulley lags behind, and the counter indi- 
cates directly the power transmitted. A Wanschaff 
circular dividing machine has been most carefully 
tested, with very satisfactory results; special 
arrangements have been made to render this 
machine accessible for secondary standardising. — 

The Thermometer Department (Wiebe, Griitz- 
macher, Rothe, Mdéller, Schwirkus, Hebe) tested 
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18,444 thermometers, 
thermometers; 15 per cent. of all the thermo- 
meters were rejected —an improvement on the 
previous year, when 20.5 per cent. of all the 
thermometers were found unsuitable—while 42 per 
cent. proved faultless, also an improvement. 
The branch establishment at Ilmenau, in addi- 
tion, tested 42,000 thermometers ; another branch 
for thermometers is at Gehliberg, likewise in 
Thuringia. Of the thermometers examined in 
Charlottenburg, 410 were for temperatures above 
300 deg. Cent.; the faulty specimens of this 
class totalled 11 per cent., and only three of 
the number were found insufficiently aged; 411 
thermometers were required to be accurate to 
within 0.01 deg. ; 1087 to within 0.1 deg.; 18 
thermometers were graduated down to — 190 deg.; 
61 were designed for deep-sea explorations ; and 
37 were of the Beckmann type. 


Special interest attaches to the electrical thermo- | 
Of the latter, 475) 


meters and thermo-couples. 
were of the Le Chatelier type, and 21 thermo- 
couples consisted of constantan and iron or copper. 
Most of the wires (for 448 couples) had been sup- 
plied by W. C. Heraeus, of Hanau, the rest by 
G. Siebert, also of Hanau, and others. Inquiries 
have been made of scientific institutions and metal- 
lurgical, chemical, and ceramic works as to the 
behaviour of old thermo-couples which had origi- 
nally been’ tested by the Reichsanstalt and which 
are now to be submitted for re - examination. 
The thirteen couples, so far fully retested, prove 
that the thermo-couple can certainly be recom- 
mended for technical use. Most of the thirteen 
couples were found unchanged ; one couple, which 
had been in use since 1896, exposed to the flue 
gases and flames of a boiler, indicated 8 deg. too 
low ab 1100 deg.; another, in a coke-oven flue since 
1897, indicated 17 deg. too low at 1000deg. These 
are the worst cases, and in both of them the 
soldered joints had repeatedly been renewed. The 


including 16,243 clinical 


—195 deg. and +600 deg. Cent. For low tempe- 
rature research, pentane thermometers are also 
employed. The pentane is supplied by Kahlbaum, 
and the thermometers are at —200 deg. correct 
within 1 deg. Cent. _The Jena glass thermometers 
59™ cannot permanently be used in baths of fused 
nitrates, because the glass is slowly attacked, 
especially in the presence of iron oxide. 

Pressure Gauges, Barometers, Viscosimeters, d&:e.— 
Of thirteen pressure gauges tested, seven were for 
pressures up to 500 kilogrammes per square centi- 
metre (3.2 tons per square inch). A Stiickrath 
pressure balance has proved. convenient for these 
tests. Of 34 barometers, 32 were aneroid instru- 
ments. Schwirkus tested 285 petroleum apparatus, 
including 150 viscosimeters, and ten apparatus for 
determining the boiling points; he also examined 
1303 alloys for ring fuses whose melting points lie 





between 105 deg. and 120 deg., and 114 alloys with 
/amelting point of 170 deg. Cent. Only two indicator 
| springs were submitted, the reason being that the 
| Verein Deutscher Ingenieure is deliberating upon 
|a universal method for such tests. We pass over 
| tests of a few areometers, of a Hempel calorimeter, 
| a radiator for low-pressure steam heating, &c. 
| The Optical Department (Brodhun and Liebenthal) 
scems to have been rather less busy than last year. 
| There were submitted 135 Hefner lamps, 228 


| electric glow lamps (62 for long duration tests), four 


, are lamps, 74 Nernst lamps, 118 incandescence gas 
lamps, 10 spirit glow-lamps, 3 petroleum glow- 
‘lamps, 13 candles, 2 ciabcreathiong apparatus, in 
addition te many auxiliary parts, gas pressure and 
‘feed regulators, lamp chimneys, &c. The best 
|electric glow-lamp, for 120 volts and 0.4 am- 
re, gave one Hefner candle per 3.1 watts at the 
| beginning, and after 500 hours the same per 3.9 
watts. All the Nernst lamps of the Allgemeine 
| Elektricitiits-Gesellschaft were for 220 volts. Their 
| 1-ampere or 4-ampere lamps consumed at first 2 2 
watts, and after 350 hours 2.6 watts per Hefner 


one unsatisfactory point which is now being inves- | candle ; the respective figures for the 0.25-ampere 


of constantan 
and 


Halske) have been tested within the limits | cent. 


tigated is the mounting. The 21 thermo-couples | lamps are 2.6 and 3.1 watts. These values refer to 
(wire chiefly supplied by Siemens | naked lights; the globe would absorb about 10 per 


Nernst lamps from other sources did not 
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pass so well. The arc lamps with coloured arcs 
proved more economical than ordinary arcs, but 
also less steady ; the enclosed arcs were neither 
more economical nor more steady than ordinary 
ares. Some of the incandescence gas lamps lasted 
2000 and 3000 hours, and distinct progress had been 
made in these lamps during the past year. In one 
case the light intensity increased within the first 
200 hours steadily by 7 per cent., and remained 
then constant for 2000 hours, the gas consumption 
being 1.3 or 1.4 litre per Hefner candle. 

Various minor improvements have been adopted 
for saccharimeter tests (Schénrock) ; 37 quartz plates 
were submitted. Two of these, comprising one 
of unusually large dimensions, failed to : 

The Metal-Optical Researches of E. Hagen and 
H. Rubens on the reflection and absorption of light 
by metals, only mentioned in the report by literature 
references, as the work has extended over several 
years, deserve attention. The source of light is 
either a glowing strip of platinum, or the crater of 
an arc lamp. The rays are filtered through water 
and focussed by quartz lenses on to a right-angled 
quartz prism which is placed near the centre of 
curvature of a concave mirror thinly coated with 
the respective metal. An achromatic combination 
of fluorspar and quartz focusses the rays on 
the slit of a spectro- photometer, whose eye- 
piece is replaced by a multiple-junction thermo- 

ile of Rubens; the quartz prism allows of exa in- 
ing the rays before and after reflection. In his 
way the reflecting powers of gold, silver, platinum, 
steel, nickel, copper, various alloys, and magnalium, 
were first determined for ultra-violet rays, and 
afterwards also for ultra-red rays, with which 
more uniform results were obtained. In the 
absorption tests the metals, gold, silver, and 
platinum, were deposited chemically, or by cathode 
rays, on quartz slabs. To visible rays, gold is 
most transparent, and platinum most opaque ; 
silver has its maximum transparency for rays of 
wave-length, 0.321, and is for these 1200 times as 
transparent as platinum. Some of the phenomena 
had previously been investigated by others, and 
the authors agree best with Wernicke. The indices 
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of refraction of the metals have also been calcu- 
lated. 

In regard to the work of the Chemical Department 
(Mylius, Meusser, and Groschuff) we can only 
mention the researches on technical glasses, the 
classification of which has been referred to in our 
report on the Proceedings of the International 
Chemical Congress. 

Our own National Physical Laboratory has 
already published two reports on the work done 
in the years 1901 and 1902, and we hope that it will 
find the support it needs to carry out the important 
researches which it contemplates. We have seen 
that official electrical testing stations have been 
opened in Germany. More will probably follow, 
and it may prove advisable to make similar arrange- 
ments in this country. That would relieve the 
central institution of routine work, and leave it more 
time for researches, which, in spite of the growth 
of technical colleges and the improved equipment 
of private laboratories, should be entrusted to 
a permanent and independent national labora- 
tory. 

We may add that a good abstract of the report of 
the Reichsanstalt appeared in the Zeitschrift fiir 
Instrumentenkunde. 








THE PRESENT POSITION OF THE 
THEORY OF ELECTROLYSIS. 

To the engineer who left school twenty years ago 
the language of modern electro-chemists is some- 
what bewildering. In his days, not even trained 
chemists talked of the solution pressure of metals, or 
of means of increasing the dissociation of a com- 
pound in solution. The speculations of a very 
small number of professors upon the absolute 
velocities of the ions were regarded with no more 
practical interest than the theorising of certain 
astronomers on the relations between the colour and 
the age of fixed stars. The very term ‘electrolytic 
dissociation” was unknown, in fact. At present 
everything electrolytic is more or less dissociated 
in any respectable chemical patent specification. 

The chemist of the old school objects scornfully 
that the whole dissociation is confined to the brain 
of the patentee, where it may be fairly complete. 
The idea of the spontaneous dissociation of a sub- 
stance like chloride of sodium appears to him to be 
absurd. He knows chlorine as a gas exceedingly 
unpleasant to breathe. He knows sodium as a metal 
possessed of a remarkable energy, quite ready to 
cause explosions in the presence vf water. He 
knows common salt as a perfectly harmless, indeed, 
salubrious compound, resulting from the combina- 
tion of those two elements. . Nobody has ever 
denied that a solution of salt in water is salt, that 
it tastes like salt, and that the solid salt can 
be recovered from the brine as many times 
as we desire. And now people come and tell him 
that, in brine, we have ions—whatever they be 
—of chlorine and of sodium roaming about, under 
certain restrictions, yet independently of one 
another. He declines to entertain these new- 
fangled notions which pretend to explain pheno- 
mena that chemistry has duly labelled and 
shelved, by an imposing array of new terms and 
arguments which become the more involved the 
further. they are developed. These objections are 
not unjustified. There is no doubt that some 
modern electro-chemists recklessly brandish new 
weapons and defend themselves, successfully, with 
their aid, until they are vigorously attacked. And 
then they retire and declare that their arms are not 
perfect yet, and that the great trials must only be 
considered as preliminary experiments. 

But if some modern electro-chemists have run 
where cautious walking was advisable, the charge 
can by no means be brought against the whole move- 
ment. When we find our old devices deficient, we 
need to improve them. The old views left much 
obscure that seems to become clear to further 
research and speculation. We are probably just as 
far removed from any ultimate explanation as ever. 
Yet the new arguments were not advanced with- 
out good reason. The development of electro- 
chemistry, as a science, could not but lay bare weak 
spots. There are many unsolved problems affect- 
ing the steam-engine. .The electric motor—a mere 
child compared to the venerable steam-engine—is 
regarded as almost perfect now. How that perfec- 
tion has been attained we all know. It has taken 


years before the confusing mass of experiments and 
papers and theories could be cleared of what was 
erroneous and useless in them. A future generation 


may smile at the blindness that prevented our | cathode. 


recognising the possibly simple principles under- 
lying the apparently complicated chemical pheno- 
mena. Meanwhile we can rejoice at the splendid 
work that is being done, which we owe directly 
to the impetus given by the new theories. 

In such periods of interregnum the engineer who 
has no leisure to follow up special lines of research 
outside his own vast domain, has reason to be 


thankful to the men who will present him with a} 
general review of what the modern hypotheses | 





For divalent salts, discrepancies are 
observed at higher concentrations, indicating the 
existence of complex ions. Ions, therefore, seemed 
really to be transported in opposite directions. 
How they acquire their freedom of motion, we do not 
understand. In the salt the two ions appear to 
be bound toa stable compound. It is apparently 
not the electromotive force which splits them up; 
the electromotive force only exercises a directive 
force, and has to overcome nothing but the viscous 
friction in the medium ; any electromotive force, 


really signify, and tell him in how far they may be | however small, will produce a current in an electro- 
accepted. This summer the British electro-che-|lyte according to Ohm’s law. If the ions passed 


mists, following the example given by the German 
electro-chemists nine years ago, have united in a 
society. Before the first meeting of this new 
Faraday Society Mr. W. C. Dampier Whetham, 
F.R.S., of Cambridge, placed a report on ‘‘ The 
Present Position of the Theory of Electrolysis.” A 
better selection for an opening communication 
could not have been made, and Mr. Whetham’s 
masterly exposition of the modern theories de- 
serves the fullest attention. He has himself done 
good work in this field, and we may safely be 
guided by his line of argument. 

Early in the nineteenth century it was ob- 
served that in the newly-discovered electrolytic 
phenomena the decomposition products appeared 
at the electrodes only, while the body of the 
solution was unaltered. A continual passage of 
the constituents of the electrolyte seemed to be 
going on in opposite directions, which Grotthuss 
(of Leipzig) in 1805 tried to explain by his chain 
theory. That chain theory meant that if we 
imagine a chain of molecules of some salt between 
the electrodes, all the molecules, say, A, B,, A, B., 
A, B, being equal, of course, then A, would become 
free at the anode; its B, would unite with the A, 
of the next molecule ; the B, would in its turn be 
bound by the A,, and so on ; and, finally, B, would 
be liberated at the cathode. The theory did not 
explain how the molecules were successively split 
apart, and the neighbours reunited, nor did it take 
any notice of the solvent water. But it did ex- 
plain why the decomposition products were con- 
fined to the neighbourhood of the electrodes. 
About 1830 Faraday proved that a definite electric 
transfer of positively electrified cations and of 
negatively charged anions accompanied a given 
amount of chemical decomposition. In 1853, 
Hittorf—still at work in Miinster, Westphalia— 
noticed that the electrolyte became diluted to an 
unequal amount round the two electrodes. That 
could be explained by the existence of complex ions, 
dragging some of the unaltered salt or solvent with 
them, or by an unequal velocity of the opposite 
ions. When no complex ions may be assumed to 
be present, as in the case of compounds of 
monovalent elements like K Cl, the ratio of the 
velocity of the cation and anion will be that of 
the amounts cf salt lost from the neighbourhood 
of the respective electrodes (Ueberfihrunyszahlen, 
or transfer numbers). F. Kohlrausch (Reichsan- 
stalt) pointed out that, on the convective idea 
of electrolysis, the total electric transfer per unit 
of time through the solution, or the current, must 
be equal to the product of the number of ions, the 
charge on each of them, and their relative velocities 
—that is, the sum of their opposite absolute velo- 
cities. Kohlrausch had previously established that, 
when the reverse electromotive forces at the elec- 
trodes are eliminated, the electrolytic conduction 
conforms to Ohm’slaw. We had therefore a measure 
for the current, as equal to the product of the con- 
ductivity and the potential gradient, and thus a rela- 
tion was deduced between molecular conductivity 
and the sum of the opposite ionic velocities under 
unit potential gradient, quantities which are known 
as ionic mobilities. These mobilities were found to 
increase in general with further dilution of the 
solvent. The mobility of the chlorine ions, for 
example, which proved different for different alkali 
salts at moderate concentrations, became uniform at 
high dilution ; and chlorine has, therefore, a definite 
ionic mobility, which, at sufficient dilution,’ is in- 
dependent of the other ion present—the metal 
with which the chlorine is combined in the dis- 
solved salt. 

Rates of migration of the ions, confirming Kohl- 
rausch for monovalent ions, were actually mea- 
sured, with the aid of coloured gelatines and other 
expedients, by O. Lodge, Whetham, Orme Masson 
and Steele, and others. When the colour differ- 
ence is due to the cation, the colour boundary 





through a chain process according to Grotthuss, 
in a succession of decompositions and re-forma- 
tions of molecular aggregates, or of collisions be- 
tween the dissolved molecules, the ionic velocities 
should depend upon the frequency of the collisions, 
and hence on the square of the concentration, 
while the conductivity, being itself proportional 
to the product of the mobility and concentration, 
should vary with the cube of the concentration. But 
the conductivity increases only with the first power 
of the concentration — moderate concentrations 
always presupposed. The chain theory, therefore, 
breaks down, and the electrolytic dissociation 
theory steps in. That theory assumes the ions in 
any solution—aqueous to be understood for the 
present—to be able to migrate independently of 
one another. That does not imply, Mr. Whetham 
emphasised, that they are free from all chemical 
combination. The dissociation theory says that 
when salt is dissolved in water, we have in the solu- 
tion obviously not solid particles of salt (Na Cl) 
separated by water ; nor have we all the salt in the 
liquid state ; but acertain portion of the Na Cl will 
be split into theions Na and Cl. These ions are not 
free elements. It is not suggested that the Na ion 
has any resemblance to the Na molecule or particle, 
which would at once decompose water, any more than 
we find any resemblance between metallic sodium 
or chlorine and chloride of sodium. The ion carries 
an electric charge; when it has given off that 
charge, it is a free molecule. We may have very 
complex ions as we speak of complex radicals ; the 
two terms have different meanings, however. The 
ion may act on the solvent and upon other ions. 
All that is difficult to grasp, and indefinite and ob- 
scure to the chemist, but it helps us on a little. 
In support of these views we might refer to the 
colour phenomena, the power possessed by electro- 
lytes of coagulating colloidal solutions, as recently 
studied by Whetham and Hardy, and to other con- 
siderations. 

The dissociation theory was, in fact, reached by 
an entirely different line of reasoning. Bivlogists 
first noticed that water seemed to be urged by a 
peculiar force into the living cell through the mem- 
branes. Pfeffer observed in 1877 that a solution of 
cane sugar contained in a cell with semi-permeable 
walls—i.e., walls permeable to the water into 
which the cell was lowered, but not to the sugar— 
indicated an osmotic pressure in that solution 
which at constant temperature was proportional to 
the strength of the solution. Following up similar 
researches thermodynamically, Van’t Hoff taught 
some years later that the gas-pressure laws apply to 
very diluted solutions. Rayleigh later confirmed 
this conclusion, which had so far been disregarded 
in this country. Treating the subject from the 
fundamental standpoint of the molecular theory, 
Willard-Gibbs, Helmholtz, and Larmor arrived at 
the same conclusion. 

According to the latter molecular method with 
which Mr. Whetham dealt, the solute is distributed 
throughout the solvent in discrete particles which 
can affect, in some unknown manner, a minute 
volume of the solvent around them. At high 
dilution, any further addition of solvent will only 
increase the separation of the spheres of action, 
and the change of available energy can no 
longer depend on any interaction between sol- 
vent and solute. The osmotic pressure should 
finally become independent of the nature of 
the solvent, and should have the same value in 
fact if no solvent were present. That sounds para- 
doxical ; but it signifies that for volatile solutes 
the osmotic pressure must be equal to the gaseous 
pressure corresponding to the same concentration. 
In this way the gaseous laws for the osmotic pres- 
sure can be shown to apply to volatile solutes, and, 
as most substances seem to be somewhat volatile, 
to substances in general. . ; 

Satisfactory direct measurements of the osmotic 


travels with the current from the anode to the | pressure have been made in a good many instances, 
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But as those experimental determinations are 
very tedious, we rely more frequently on cognate 
phenomena, the depression of the freezing point 
and the lowering of the vapour pressure resulting 
in a solvent when some substance is dissolved in it. 
These depressions were found to be abnormally 
high in the case of electrolytic solutes, and this 
circumstance suggested to Arrhenius and Planck 
the idea of dissociation. For thermodynamically 
the osmotic pressure of dilute systems depends upon 
the number, and not upon the nature, of the 
particles ; and when too high depression values were 
obtained, it would appear that we have not to deal 
with one particle of K Cl, but with two particles— 
one of K and one of Cl. The dissociation need not 
necessarily yield electrolytic ions, such as would 
call forth electric conductivity. Kahlenberg has 
observed pronounced dissociation in organic com- 
pounds dissolved in organic solvents which were 
nevertheless non-electrolytes. 

The conductivity of a solution increases with the 
concentration, and decreases on dilution, while the 
equivalent conductivity increases with dilution and 
approaches on extreme dilution a constant value, 
corresponding apparently to complete dissociation. 
We have very few measurements at extreme dilu- 
tion. The best freezing point determination by 
E. H. Griffiths gave 1.858 as molecular depression 
for cane sugar solutions ; the gaseous value of the 
osmotic pressure would be 1.857. In the case of 
KCl, Griffiths found 3.720; twice 1.857 would be 
3.714, so that here dissociation into two ions seems 
to be demonstrated. For binary compounds, the 
agreement is less good, and on these and other 
considerations are based attacks on the whole dis- 
sociation theory. Complex compounds are, how- 
ever, possible even between monovalent elements ; 
the halogens chlorine and iodine combine with one 
another, and in the alkali hydrides we have several 
atoms of metal or of hydrogen joined to one 
another. We must, therefore, not be surprised if 
the osmotic and dissociation laws do not strictly 
hold for all monovalent elements. Secondly, we 
must always bear in mind that the gaseous pres- 
sure law is only valid for very dilute systems, in 
which inter-ionic forces may be assumed to vanish. 
It must not be forgotten, finally, that in the 
determination of the coefficient of dissociation, 
the assumptions are commonly made that no 
complex ions are present, and that the ionic vis- 
cosity of the solvent is constant for all concen- 
trations ; both these assumptions are unjustified. 
We may imagine a non-dissociated molecule as 
a bilopolar system ; two molecules correspond to 
two magnets at great distance apart, and the 
mutual translational forces vary as the fourth power 
of the distance. In dissociated ions, on the other 
hand, we have isolated particles acting upon one 
another with forces varying as the square of the 
distance. These forces will hence remain active on 
dilutions at which the former forces, decreasing 
with the fourth power of the distance, no longer 
exert much influence. This, in Mr. Whetham’s 
opinion, may be one of the reasons why the mass 
law and Ostwald’s dilution law do not hold when 
good conductors like strong acids (in distinction 
from weak acids) are diluted. 

_ Since chemical activity seems to depend much on 
ions, some electro-chemists have concluded that 
chemical action was possible only in the presence 
of ions. In that they have gone too far, and 
brought down sharp criticism on the whole theory. 
Kahlenberg has observed, e.g., that a precipitate of 
copper chloride is instantaneously produced when 
hydrochloric acid—itself a non-electrolyte when 
absolutely dry—is passed into a non-conducting 
solution of copper oleate in benzine, and has for 
this reason, and on account of the behaviour of 
solutions in other solvents but water, attacked 
the theory. We need not interpret these con- 
siderations in the sense that dilute solutions behave 
differently from concentrated solutions, and that 
the latter have to be treated again in a special 
way. The theory can fully account only for pheno- 
mena taking place under certain ideal conditions ; 
under other conditions it affords a partial guidance. 
A considerable amount of experimental work on 
solutions in non-aqueous solvents has been collected 
within recent years, but the matter is not ri 

yet for generalisations. To a certain extent the 
data are in accord with the dissociation theory ; 
where they are not, we could hardly expect com- 
plete agreement. There are great experimental 


difficulties, and association of molecules often seems 
to take place in solvents like alcohols, acetone, 





pyridine, &c., and to complicate matters. That 
would not exclude the co-existence of ions, which 
could conduct the current in the modern sense. It 
is, further, not necessary that the many fused salts 
which are electrolytes are electrically dissociated. 
Osmotic data are not available, other experimental 
investigations are very difficult. Mr. Whetham 
points out that a fused salt consists cf a collection 
of molecules all of the same kind, that hence argu- 
ments from the frequency of collisions between 
dissolved molecules, isolated from each other by 
comparatively vast spaces of solvent, cease to hold, 
and that there is, therefore, no real resemblance 
between the electrolyses of fused salts and of 
aqueous solutions. 

It has been objected that thermodynamical de- 
ductions do not support the modern views as 
regards the theory of the galvanic cell. Thermo- 
dynamics alone can in that case, however, not 
furnish any evidence either for or against any 
electrolytic or ionic hypothesis. But the simple 
concentration cell, in which the total potential 
difference is that due to the contact of two solu- 
tions of the same substance at different concen- 
trations, can be explained by the hypothesis of 
independent ionic diffusion, as Nernst has shown 
theoretically and experimentally. 

Attention may, in conclusion, be drawn to another 
circumstance. Since the development of the disso- 
ciation hypothesis as applied to liquid electrolytes, 
a vast increase has occurred in our knowledge of the 
discharge of electricity through gases. This process 
has been satisfactorily explained as a convective 
electrolytic action, the ions being in some cases 
dissociated molecules, in others isolated corpuscles 
which may represent the ultimate units of negative 
electricity, perhaps even the common constituents, 
aggregates of which make up the different chemical 
atoms. Such results give a presumption in favour 
of a general applicability of such theories. It is 
only a presumption. For, as Mr. Whetham points 
out, had the gaseous conduction phenomena been 
first in the field, we could not have extended a dis- 
sociation hypothesis, framed to explain them, to the 
much more complicated systems which are formed 
by electrolytic solutions. But for all solutions which 
conduct electricity the presumption in favour of 
a similarity of explanation is great. With this we 
must rest satisfied for the present, though we feel 
tempted to allude to catalytic processes. It looks 
as if two pure substances or elements were unable 
to act upon one another in the absence of some 
third body to start the reaction. That third body 
may, in pure water, be the ions to which the pure 
water owes that exceedingly small amount of con- 
ductivity which Kohlrausch has found it to possess. 
We do, of course, not wish to comprise all the 
varied catalytic phenomena under this point of 
view. 








LONDON AND BRIGHTON RAILWAY 
WIDENING.* 
(Continued from page 587.) 

TuE section from Horley to Earlswood, for which 
Parliamentary powers were obtained in 1899, is 
about 4 miles long, and the work is progressing 
very satisfactorily, the contractors being Messrs. 
Thomas Oliver and Son, Westminster, whose agent 
is Mr. H. A. Caffin, while the resident engineer, 
under Mr. C. L. Morgan, is Mr. O. G. C. Drury. 
The works of this section are heavy, especially 
through the town of Horley, owing to the fact 
that three roads at present cross the railway. One 
is at the south end of the town (Victoria-road), 
which gives access to the existing railway stations ; 
this is a level crossing. In the centre of the town 
there is a second level crossing for Station-road, 
which connects a residential part of the town with 
the business centre. At the northern end of the 
town there is a third road—the Balcombe-road— 
which is carried over the railway on an arched 
bridge built on the skew. Consistent with the 





* Since we published our first article, Mr. D. Green- 
wood, superintendent of the line, has kindly supplied us, 


by request, with a note giving the number of passenger 
trains leaving Victoria and » Petes Bridge during 24 
hours, now and twenty years ago. Excluding special 
trains, empty trains, or light engines, there departed 


from Victoria during the 24 hours (this year) 184, as 
compared with 152 in 1883; while from London Bridge 
the total number was this year 263, as compared with 

_ These latter figures include, from the eastern 
section, 125 trains now, as against 109 twenty years ago ; 
and, from the western section, 138 now, as com 
with 111 in 1883. 





wise policy of dispensing with all level-crossings 
for roads, it was decided to divert Victoria-road, 
shut up Station-road—substituting for it a public 
subway for foot passengers—and to build a new 
bridge to carry the Balcombe-road. This work 
is clearly shown on the plan reproduced on 
page 652, Fig. 4. It is true that for vehicular 
traffic a detour is involved by the closing of 
Station-road, but the traffic is not very great, and it 
is claimed that any disadvantage is at least counter- 
balanced by the advantage of bridges over the line 
at other points, and a well-built subway with ramped 
approaches under the line for passengers, peram- 
bulators, and other light traffic, instead of level 
crossings, as there are over 220 trains per day, so 
that communication over the line is at present 
intermittent. Care has also been taken to minimise 
the gradients for the bridges over the line to 1 in 
30. The roadways have been made 40 ft. wide. 

From an engineering point of view, the most 
interesting work is that at the south end of the 
town, in connection with the diversion of Victoria- 
road, especially as the bridge has been widened to 
provide a site for booking-offices and to give access 
to the new station. The extentof diversion of the 
Victoria-road is very slight; it is being moved 
southward to the extent of 100 yards, and the 
approach to the steel bridge across the railway is 
on both sides of brick arching and embankment. 
A private road which ran parallel to the railway 
has been extended to this new Victoria-road, and 
brick arching has also been used here for the rising 
gradient. At the point where the Grove-road ex- 
tension joins the Victoria-road a heavy chalk bank 
had been formed to take the thrusts of the brick 
arching of the viaducts on three sides. This bank 
is retained by batter-wing walls at the end of each 
of the three arched bridges which converge here 
to form a —{ piece. Brick arching was adopted 
in part instead of ordinary banking throughout, 
as the progress of the work could, in such case, be 
more rapid, and, moreover, it is anticipated that 
when the adjacent area is let, the interior of the 
arches may formstores. This is especially the case 
with the viaduct formed on a curve on the west 
side of the railway, as it is contiguous to the new 
goods yard. 

The arches are of 20 ft. span in all cases, with 
piers 3 ft. wide, founded on concrete 2 ft. 6 in. 
deep. Each arch has a 4-ft. rise, and is built 18 in. 
thick, of brindle brick in lime. The haunches are 
filled partly with solid brickwork, dished off in 
concrete and covered with rock asphalte and cement 
screed. On the top of this is loose brick filling, 
with the roadway formation. The parapets are 
4 ft. 6 in. above the pathway and 14 in. thick, being 
built in brindle brick in cement ; the roadway is 40 ft. 
wide. As will be seen from the plan on page 652, the 
western approach viaduct is curved to a radius of 
120 ft., so that it may connect with the old Victoria 
road. The piers at the curve have their sides 
parallel to the radius line through the centre of 
the archway, so that each arch is of the same width 
throughout its length. This necessitated tapered 
piers, the width at the outer curve being 12 ft., 
and at the inner 3 ft., as shown by dotted lines, in 
the case of one pier, on the plan ; but to minimise 
the quantity of brick used, three void arches are 
turned in the piers, each of 6 ft. 1 in. span, the 
extrados being 18 in. below the springing level 
of the main arch. These void arches have no 
inverts, ordinary footings only being put in round 
the pier. The abutments for the main span across 
the railway, as shown in Fig. 6 on our two-pa 
plate this week, have been built in the same atyl 
as the approach arches. 

The bridge proper, which takes the place of the 
existing level crossing, spans the four lines, a 20-ft. 
platform at each side of the station, and an island 
platform in the centre, as shown in the plan (Fig. 5) 
on the two-page plate. But as the island platform 
diminishes in width at the end, the total length of 
the bridge from abutment to abutment varies. At 
the north end it is 117 ft. 10 in., in the centre line 
120 ft. 4 in., and at the south end, that nearest the 
centre of the station, it is 121 ft. 103 in. The 
whole of this length is not carried in one span, as 
it was important that the depth of steel work 
should be limited, so as to minimise the _ 
on the road approaches to the bridge. though 
the road is only 40 ft. wide, the width of the bridge 
for the greater part of its length was increased to 
113 ft. 2 in., to provide, first, a carriage road 
in front of the booking-hall, and a site for the 
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booking-offices and other station buildings, and a 
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*9-IN. CENTRES BRASS-FINISHERS’ LATHE. 
CONSTRUCTED BY MESSRS. JOHN HOLROYD AND CO., LIMITED, ENGINEERS, MILNROW, ROCHDALE. 
(For Description, see Page 659.) 
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on the ground at the base was limited to 14 tons 
per square foot. The columns are built up of 
channels and plates, and we reproduce working 
drawings of the heaviest in Figs. 11 to 14. In 
this and one other case the ordinary construction 
was strengthened by the addition of T’s, owing to 
the load being 140 tons. Thisis one of the columns 
on the island platform, and carries, in addition to 
the end of one of the stringer girders supporting 
the troughing over the main lines, the end of 
one of the transverse girders supporting the 
end wall of the booking-hall, part of the floor 
of the booking - office building, and part of 
the gangway on the station side of the booking- 
office. The lighter columns are built up of joists 
and two plates. The columns are pitched at inter- 
vals of 11 ft. 9} in., except at each end, where the 
interval is 10 ft. 92 in. In one case only is the 
distance between columns greater—in the case of 
the girder marked F on the plan, where the distance 
between the supporting stanchions is 31 ft. 4 in. 
For the short space between the piers and 
columns on the side platforms and between the 
two rows of columns on the island platform, the 
roadway is carried on rolled steel joists and jack- 
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arching. The joists are 16 in. deep by 6 in. broad 
in the case of the 9-ft. 6-in. span, while on the 
island platform span, which varies from 10 ft. 6 in. 
to 13 ft., the joists are 18 in. by 74 in. The jack- 
arching is 9 in. thick, with 3-ft.-3-in. radius, and is 
constructed of brindle brick in cement. Its con- 
struction is shown on the section (Fig. 6). 

The construction for the main spans, of 46 ft. 8 in. 
'and 41 ft. 8 in., is shown in the sections, Figs, 15 
and 16, on the two-page plate. The main or stringer 
girders are 2 ft. 6 in. deep and 18 in. wide on the 
| top and bottom flanges, but on every column a base- 
| plate is fixed, increasing the width to 3 ft. 3 in., 
'as shown on the cross-section, Fig. 16. Stiffen- 
ling angles and gusset-plates are extended to the 
| extreme ends of this base-plate. There are also 
| angles and gusset-plates stiffening the web under 
each troughing ; the web is of §-in. wrought iron, 
which is preferred to steel on account of its lesser 
|tendency to corrode. The troughing, as shown in 
| the section, Fig. 15, is of exceptional size, being 

2 ft. 6 in. deep, and 1 ft. 118 in. wide. It is built 
up of §-in. top and bottom plates, with 4-in. web- 
| plates, stiffened by angles and gussets extending 
j throughout the whole troughing, as shown in the 
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section. Two methods of securing the troughing 
to the girders are shown in Figs. 15 and 17. The 
troughing is filled with bituminous concrete, and 
the jack-arches dished over with ordinary cement 
concrete, then covered with -in. asphalte and screed 
to carry an ordinary road-metal-way. 

Turning now to the construction of that part of 
the structure which is to the south of the main 
road, and forms a site for the station buildings, we 
may note first that the roadway is increased in 
width to the extent of 17 ft. 6 in. to provide a 
carriage stand for the use of passengers, with a 10-ft. 
veranda-roofed pathway in front of the station 
buildings (Fig. 10). The building is 30 ft. wide, and 
to the rear is a gangway, from which access is had to 
the stairs leading to all three platforms. There is 
also a covered passage-way on each side of the station 
buildings leading to the gangway giving access to 
the stairs. The total area added to the bridge 
structure is 90 ft. by 44 ft.. It does not extend 
over the whole length of the bridge, but over the 
local lines only, as shown on the plan (Fig. 5). 

The construction differs from that part of the 
bridge for the public traffic, as instead of troughing 
or jack-arching, joists with concrete flooring will be 
used, carried on transverse and longitudinal girders, 
which rest on columns. These columns are longer, 
as shown on the general cross-section, and, as a 
rule, they are lighter, with the exception of the 
two which carry the heavy girders marked F and 
G, and thus have to carry a load of 130 tons. The 
columns under the girder A, which supports the 
walls of the station buildings, take loads varying 
from 87 to 95 tons. In all other cases the load is 
55 tons. The construction of the columns does not 
differ materially from those already described and 
illustrated in Figs. 11 to 14. 

The heaviest of the girders carrying the side 
walls of the building—marked A and A 3—are 
3 ft. 6 in. deep and 16 in. wide ; but the weight is 
very heavy—11 tons—equal to 553 lb. per foot-run. 
The girders Al and A2 are of similar type, but 
lighter, as they only carry flooring joists. We 
illustrate the heavy girder A in Figs. 18 to 20, the 
section showing also how the floor joists are 
supported. These -joists, which are 8 in. by 4 in., 
are carried on channels, the web of which is 
riveted to the gusset plates ; but, as shown on the 
general section (Fig. 10), the main joists on the 
outer edge of the gangway running across the 
station and rails are carried on-the bottom flange 
of the girder in the usual way. All the girders 
are enclosed in concrete, and the bottom flanges 
in asphalte shells, in order to prevent corrosion. 

The gangway across the station is 12 ft. wide, 
the passageways on each side of the booking-oftice 
building are 10 ft. wide, and the staircases con- 
necting with each platform are 10 ft. wide. The 
side staircases have walls of brickwork, and the 
steps are of cast concrete (Fig. 9); but the stairway 
to the island platform is of ironwork and _ built-up 
— carrying wooden steps (Fig. 10). The gal- 
eries and stairways are covered in with glazing. 
The floors of the buildings are of wooden blocks, 
and the gangways are laid with granolithic paving. 
The staircases have nosings of Mason’s patent 
treads. The station platforms are also laid with 
granolithic paving. 

The station itself, which is to extend southward 
from this bridge, is about 100 yards distant from 
the existing station. It will, however, be superior 
in every way, the platforms beiug 700 ft. long, 
with waiting-rooms, offices, &c., on each side. 

In the centre of the town, near to the existing 
level crossing at Station-road, there is a new sub- 
way for passengers, and of this we give cross- 
sections in Figs. 21 and 22, on the two-page 
plate, one-half being on the centre line, showing 
the arrangement for drainage, and the other 
the ordinary section. The subway is 10 ft. 
wide, with 7-ft. 6-in. headway. The _ total 
length from the point where it leaves the old 
Station-road until it adjoins the eastern part of the 
town is 245 ft., of which 65 ft. is under the rail- 
way line and 176 ft. of it is roofed, while the 
upper parts of the side walls are glazed. Under 
the railway line troughing carries the permanent 
way. Under three of the lines it is of the ordi- 
nary pressed steel type of g-in. metal carrying 


transverse sleepers and ballast ; but under one of 
the lines and a siding, special rail-bearing troughs, 
built up of plates and angles, have been introduced 
to maintain the headway in the subway, which is 
here on a rising gradient. 
approaches is 1 in 10. 


The gradient of the 
The walls and invert of the 


subway are built of concrete throughout, with the | 


exception of 30 ft. at each end. 

The site on which this subway has been built 
is very wet, and special provision has had to be 
made to insure water-tightness. The sides and 
invert have been put in nearly dry and well 
rammed. Inside this there is a layer of 1 in. 
asphalte down both sides and across under the 
bottom, practically forming a tank. Inside this, 


again, is a layer 4 in. thick of granite chippings, | 


with cement, well rammed, forming a water-tight 
compartment for the subway. The inner walls of the 
subway are constructed of white glazed brick. The 
fine granite cementwork near the roof is formed 
to a fall, as will be seen from the section, in order 
to catch any water that may come through the 
girders. This is carried through a drain to the 
back. Two special water channels have been put 
in across the floor of the subway to catch and con- 


vey to drains any surplus water that may run down | 


In Earlswood town the work consists of the for- 
mation of a new station, the extension of the pre- 
sent public subway under the line, and the building 
of a new subway for the exclusive use of railway 
pa. The present station buildings are to 

e demolished, and new ones erected, and a large 
|station yard, with standing room for carriages in 
front, forms part of the scheme. Extensive waiting- 
| room accommodation is to be provided in the station. 


(To be continued.) 








RAPID CUTTING TOOL STEELS. 
In our last two issues (see pages 590 and 639 
ante) we published in full, together with the illus- 
trations, a very valuable contribution to engineer- 
|ing practice in the shape of_a paper read by Dr. 
|J. T. Nicolson, Professor of Mechanical Engineer- 
ing at the Municipal School of Technology, on 
‘**Rapid-Cutting Tool Steels.” This paper was 








from outside. ‘I'wo sumps have also been provided | read at the Manchester Association of Engineers, 
at the lowest level of the subway to collect water, | and took the form of a report on experiments with 
and a pump will be installed to deal with such | rapid-cutting steel tools made at the Manchester 
water. | Municipal School of Technology, under the auspices 

We turn now to the new Balcombe road-bridge, | of a joint committee of members of the Manchester 
which is at the north end of the town. The! Association of Engineers, and of members of the 
diversion here is very slight, and was made in order | School of Technology Sub-Committee ; Dr. Nicolson 
to get a better angle for the bridge. Although the also taking part—in fact, the leading part—in the 
road was only 25 ft. across an ordinary double | tests and experiments. 


track, the old bridge, which was a 29-ft. span brick 
elliptical arch, was 213 ft. long, the angle of 
obliquity being 21 deg. By the slight diversion of 
the road it has been possible to get a bridge of 
similar width across four lines of rails on a length 
of about one-third—namely, 75 ft. The new bridge, 
which is illustrated on page 664, is carried over the 
line in two spans, there being a row of stanchions, 
illustrated in Fig. 28, placed in the 10-ft. 6-in. 
way, separating the fast and slow double lines. 
The plan of the girder-work (Fig. 23) is specially 
interesting, as it has been conceived with the object 
of minimising, as far as possible, the weight carried 
by the main longitudinals, so that instead of adopt- 
ing the more usual systein of transverse girders 
placed at right angles to the longitudinals, the 
girders are square to the permanent way, throwing 


The paper was read on October 24, when the 
chair was taken by Mr. G. Constantine, 
President of the Manchester Association. At the 
completion of the reading of the paper, it was 
agreed to adjourn the discussion until a subsequent 
meeting. In the meantime votes of thanks were 
pom by the Chairman, and seconded by Mr. 

. Webb, to Dr. Nicolson for the report, and the 
part he had taken in the experiments. Votes of 
thanks were also proposed to Sir James Hoy, Mr. 
J. H. Reynolds, Principal of the School of Tech- 
nology, and to Mr. Joseph Nasmith, who was 
formerly Chairman of the Juint Committee, a post 
later occupied by Mr. E. G. Hiller, Mr. Nasmith 
having had to retire on account of a temporary 
failure of his health. Votes of thanks were also 
proposed and carried to the following firms, who 





more load on to the abutments and the columns. | supplied material and arranged for representatives 
As a result, the longitudinals are much lighter |to attend the tests :—Messrs. Armstrong, Whit- 
than they otherwise would have been, being | worth, and Co.; John Brown and Co.; Samuel 
4 ft. 3 in. deep by 1 ft. 6 in. wide at the flange. | Buckley ; Charles Cammell and Co.; Thomas Firth 
The details of stanchions with the stringer girder |and Sons ; Samuel Osborn and Co. ; Seebohm and 
over them (Figs. 28 to 34), of the main longitudinals | Dieckstahl ; and Vickers, Sons, and Maxim. A 
(Figs. 24 and 25), and of the intermediate longitu- | special vote of thanks was also given to Messrs. 
dinals carrying the jack-arching (Figs. 24 and 28), | Armstrong, Whitworth, and Co. for lending the 
are so clearly shown on page 664 that it is not lathe, and providing the material to be operated 
necessary to enter into a detailed description. | upon. Votes of thanks were also carried to 

Although the work in Horley is the most inte- | members of the staff of the School of Technology 
resting, there are other heavy operations in the for assisting in the experiments; these were: 
section, but it is not necessary to deal with them at | Messrs. Dempster Smith, Anderson, A. Adamson, 
great length. At about half-way between Earlswood |E. L. Rhead, W. C. Popplewell, J. F. Hodgson, 
and Horley the line was formerly carried over a/and C. Coups. Lastly, and by no means least, 
stream, a tributary of the River Mole, by a viaduct |the thanks of the Association were tendered to 
of seven arches, each of 20ft. span. Instead of |the Sub-Committee for their work in connection 
widening the arches, as has been done in other with the tool-steel experiments, the names of Mr. 
similar cases—a procedure which would here have in- | H. N. Bickerton, Mr. G. Daniels, and Mr. Daniel 








volved cutting deeply into existing embankments— 
it was decided to substitute two 12-ft. culverts, and 
to form a bank around the existing viaduct. The 
two culverts, which are well advanced, are built 
entirely of brick on a concrete bed. The walls are 
5 ft. 3 in. in thickness, and, on account of the 
heavy side thrust due to the height of the bank— 
which will be 35 ft. above the top of the culvert— 
5-ft. 3-in. counterforts have also been placed at 
the back of the walls at intervals of 6 ft. To pre- 
vent any sliding of material, ribs have been formed 
on the arch by increasing the thickness to the extent 
of 9 in. for a length of 3 ft. 9 in. at 12 ft. intervals. 
The arch itself is 2 ft. 3 in. thick at the sides, 
and 2 ft. 74 in. at the centre, and is set at a radius 
of 6 ft. 6 in. 


with a radius of 14 ft. 3in. To ensure the safety 


of the existing bridge during the construction of | 


the culvert, flying shores have been introduced 
in each of the three centre arches in order to 
stiffen them. On the completion of the culverts 
the openings under the arches are to be filled in 
with chalk, put in in layers 6 ft. deep, and well 
rammed right up to the level of the new formation. 
The total width of the bank here is 57 ft. 4 in., 
and the batter will be 14 to 1. There are other 
heavy earthworks and embankment drainage 
operations on this section ; but these we referred 
to in our previous article in dealing with work 
common to all sections of the line. 


The invert is 1 ft. 104 in. throughout, | 


| Adamson being coupled with this motion. We have 
| given to these votes of thanks somewhat more space 
|than we usually accord to proceedings of this 
nature, which are often of a formal description. The 
'work carried out has been so important, and all 
those connected with it have so well deserved re- 
| cognition for their services—in many cases of a most 
‘onerous nature—that we are glad to put their 
‘names on record, and trust their example may be 
‘followed in many other branches of engineering 
activity in all parts of the world. It is hard to 
imagine an engineer serving his profession, or the 
industry with which he is connected, better than by 
such work as has been done by Dr. Nicolson, Mr. 
Daniel Adamson, and the other gentlemen who have 
been connected with the undertaking, some of whose 
/names, however, are not mentioned here. 

On Saturday last the discussion on the paper was 
taken at a meeting of the Association, Mr. Con- 
stantine again occupying the chair. 

Dr. Nicolson was first asked to add any informa- 
tion to his paper. In reply, he said he was now 
able to show the members a diagram which had 
not been ready for publication at the last meet- 
ing. This diagram, which we reproduce in the 
next column, showed the relation between the 
cutting stress of the different materials used 
and the elastic properties of the materials as 
determined in the testing machine. With re- 
gard to the particular figures to be chosen in 
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Table XXIV. (see page 644 ante) against which 
to plot these stresses, it would obviously be use- 
less to take the maximum or breaking stresses for 
the steel specimens (given in column 8) and expect 
them to agree with the cutting stresses. These break- 
ing stresses were referred to the original area of the 
bar, and the actual ultimate tenacity of the material 
would be much higher, and the proportion in which 
it was greater would be different for the different 
materials depending upon their percentage reduc- 
tion of area. It was more reasonable to expect an 
agreement between the yield-point stresses and the 
stresses required in cutting, for in both cases it was 
the failure of the material by shearing which was the 
governing factor. Any one who had watched the 
behaviour of a polished flat bar at the yield point 
would be aware of this; for they would have seen the 
ripple marks which appeared upon the surface and 
ran over it from end to end, making an angle of 
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about 45 deg. with the direction of the pull. This was 
not to be taken as meaning that the ultimate failure 
of the material when it broke did not also take 
place by shearing ; on this point he was in agree- 
ment with the views expressed by Mr. J. J. Guest 
in his great paper on that question ; but the pheno- 
menon was then so complicated by the question of 
contraction and ductility that no close measure of 
the rigidity of the material could then be taken, 
As to the shaving, they had all seen how it failed 
by shearing off successive little strips at angles de- 
pending on the properties of the material, but not 
so far as had yet been shown upon the tool angles. 
If, then, they plotted the cutting stresses as 
given in Part VIII. of the report—which on their 
face seemed to vary erratically—against the yield- 
point stresses recorded in column 7 of Table XXIV., 
they obtained the upper graphs of the annexed dia- 
gram ; and most satisfactory agreement was found 
in the two sets of figures. 

Expressed in linear form they might write :— 

c = 60 + 4.5 fy ’ 
where c and f, were the cutting and yield stresses 
respectively in tons per. square inch. In cast iron, 
on the other hand, the cutting and crushing stresses 
had been plotted against each other, and here again 
a surprisingly satisfactory agreement. was found. 
It was, of course, well known that cast-iron test- 
pieces failed in compression tests by shearing across 
surfaces inclined at high angles to the direction of 
thrust. A linear expression connecting the two 
stresses wag,:— 
: "*e -L9 fe, 

where c.and f, were the cutting and crushing 
stresses respectively in tons per square inch ; and 
the graph appeared to pass through the origin. If 
these were the true relations, they ought to be of 
some importance, as anyone would be able to fore- 
tell the cutting stress of a material by merely deter- 
mining the yield-point stress, or the crushing stress 
of specimens made from it in the case of steel and 
cast iron respectively. In any case the agreement 
of these mechanical constants of the materials with 
the average values of the cutting stresses given in 
the report was surely a strong confirmation of the 
correctness of the latter, as determined in the 
manner explained in the report, 

Mr. Alfred Saxon wished to thank Dr. Nicolscn 
for the opportunity he had afforded him of testing an 
idea which had occurred to him of using two tools 
side by side in an endurance test, with the depth of 
cut divided between them, working at the same speed 
and traverse as the single tool used in the experi- 
ments. This test was made on Friday, the 6th inst., by 
Dr. Nicolson’s assistants, who recorded the results, 


details of which will be published later. The test 
came out as follows :—The single tool, of 1} fin. 
square steel, working on cast iron with #ths the 
depth of cut by 4th, lasted 15 minutes, and the 
two tools, each of 1} in. square steel, working 
under similar conditions as to total depth of cut, 
speed, and traverse, lasted 52 minutes, and but 
for a slight slip, owing to the tools being rather | 
short, which prevented them being quite firmly | 
secured by the tool-holders; would probably have 
lasted 60 minutes; this would indicate that with 
two separate cutting-edges and the extra amount 
of material in two tools over one in absorb- 
ing the heat produced by the cutting, gave'| 
increased powers of resistance to the tools. | 





that Mr. Hetherington possessed, they can them- 
selves form their own opinion on the subject. 
Naturally, our readers would give the preference 
to any one description of steel, according tu the 
view taken of the desirable qualities; and, no 
doubt, if a number of engineers were asked to 
arrange the steels in order of merit, differing 
results would be arrived at. Another matter upon 
which Mr, Hetherington expressed an opinion, 
which would, we think, by no means be endorsed 
by engineers in general, was that the machine-tool 
maker was ahead of the steel-maker. He concluded 


| by saying that the results of the experiments were 


interesting, but rather disappointing. 
Mr. Charles Day, a member of the Joint Com- 


By referring to the tables it will be seen that the | mittee, said that when the trials were first proposed 
tools ran at much higher cutting speeds when | a serious difficulty seemed to face the City Council 
taking ,',ths depth of cut in all cases, and the use , before they could give their sanction to the experi- 
of two tools, each taking ths cut instead of one| ments, It was thought that the results of tests 





taking &ths, would mean that greater speeds could 
be run, or the double tools would allow a longer run | 
without the necessity of being taken out and re- 
ground. The selection of 1}-in. square steel was, 
no doubt, made by the Committee as being a con- 








might be used by some firm for advertising pur- 

ses, especially if much better results were reached. 
t was, therefore, a matter for gratification that 
the City Council had faced this serious difficulty, 
and also that no one particular firm eclipsed all the 








venient size rather than being the best for the 
heavier cutting experiments, as he believed tools of 
larger size would have given better results in 
the heavy cuts. The speaker exhibited models, 
engravings of which we annex, showing two tools, 
both of the same make and section o£ steel, he had 
experimented with that day; one, an ordinary tool, 
taking ths depth of cut on cast iron at a cutting | 
speed of 32 ft. per minute, the other model being 
a single tool ground so as to produce two separate 
cutting edges, each cutting edge taking a cut of 
jsths deep each. The experiments were not sufli- 
ciently long to prove more than the fact that the 
tool with the two separate cutting edges cut with 
greater ease and steadiness when taking the same 
depth of cut at the same traverse and same cutting 
speed as the tool with one cutting edge, and showed 
more endurance, one feature apparently being 
that the air tended to cool the tool in the opening 
between the two cutting edges. This subject was 
of great importance to engineers and machinists 
generally. At the speaker’s own works at Openshaw, 
although they bought many of their forgings rough 
turned, still the quantity of cuttings removed in 
twelve months amounted to 103 tons 7 ewt. for 
cast iron, 77 tons 14 cwt. for steel and wrought 
iron, and 4 tons 14 cwt. for brass. The speaker 
considered the use of two or even more tools in| 
dividing the depth of cut would prove to be of great | 
advantage, and was well worth the attention of | 
those who had to remove enormous quantities of | 
materials, and that the use of a single tool with | 
two cutting edges, especially where heavy sections | 
of tool steel were used, was a step in the right | 
direction. 

Mr. E. P. Hetherington pointed out how largely 
indebted engineering was to Dr. Nicolson, and} 
those associated with him, for the work they had 
done, and he also referred to the large amount of 
time that the gentlemen who had taken part in the 
proceedings had spent on the work. The report, 
did not specify which it was considered was the | 
best steel, and Mr. Hetherington had made an) 
effort to classify the results, taking the figures | 
given in the paper. Mr. Hetherington went into 
this matter at some length, and apportioned figures | 
of merit to the different firms supplying steel. As 
our readers have before them the same material | 











others. The report, he thought, would be analysed 
for pure information, and not as an advertisement. 
The object of the Committee was to establish a 
standard of reference for engineering shops, and in 
this respect he thought it was most valuable. It was 
necessary to know what was possible before one 
could decide what was desirable in work. The report 
gave a high standard, which engineers would try 
to reach. He was more convinced of this by a 
circumstance which had arisen in connection with 
the works with which he was connected. He had 
had copies of Plates III. and IV. sent to every 
foreman in the shops of Messrs. Mirrlees, Watson, 
and Co., and it had resulted in more change being 
made than had been effected by any other modifica- 
tions for some considerable time oases The 
foremen had said that the material had been of the 
greatest possible help to them. They had started 
in their works with the assumption that the average 
forgings corresponded with those tested by the 
Committee, and he was pleased to say that they 
had been able to corroborate the results obtained, 
as their records corresponded with those of the 
curves given. The average castings used in the 
works were of medium description, and they 
were able to follow the figures of the table. 
He was dubious whether it was a fact that when 
the speed of the cut was increased, that the force 
or stress was not increased. His experience indi- 
cated otherwise. For instance, in turning a piston- 
rod it was found that a certain speed was satis- 
factory, but with an increase of speed chattering 
occurred ; a fact which indicated that greater stresses 
were set up when the speed was increased, though 
the cut was not. Heavy, moderate, and light cuts 
had been tried, but he regretted it had not been 
possible to test scraping. It would have been 
desirable to try a finishing cut of a sixty- 
fourth dead slow. If there were not an in- 
crease of stress with an increase of speed, it 
would be possible to use existing plant with higher 
speed cutting. A great difficulty that was experi- 
enced in running at high speed was in shifting belts 
from pulley to pulley, as was shown by the nature 
of the cut. To get over this, he had tried a Reeves 
variable-speed gear, and in this way had been able 
to bring the cutting speed up to the maximum and 
increase the output. Referring to the mechanical 
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tests of the material operated upon, he found that| gested that the experiments should be carried on 
although the medium steel had greater tensile| in the School of Technology, on being called upon 
strength than the soft steel, the elastic limit of| by the President, prefaced his remarks by an 
the former averaged lower than the latter (see | extract from a book—‘‘A Merchant’s Advice to 
Table XXTV., page 644 ante). His Son ’”’—he had lately been reading. It was 

Mr. H. Webb, a, past- president of the Asso-|to the effect that if he, the son, had anything to 
ciation, who, it will be remembered, hid sug- say, he should say it and then sit down ; moreover, 





it was far easier to look wise than to talk wisdom. 
The former sentiment might, we think, with advan- 
tage, be written in letters of gold and put in the 
theatre of every scientific and technical institution 
inthe kingdom. Perhaps, however, the comment of 
Theophrastus ona silent man best expresses the case. 
‘* Tf you are a clever man,” said the great platonist, 
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‘‘you are wrong; if not, you are a clever man.” 
To return to Mr. Webb—who might well speak 
oftener without considering these maxims at all— 
he thought it was almost impossible to discuss the 
report, asit was simply a statement of facts. There 
were a number of problems, however, which re- 
quired further investigation, and he would like to 
know what would have been the effect on the tool 
if ithad to remove the skin, and then go on after ; 
this was what had to be done in practice. He would 
also like to know the cutting angles of the tools, for 
he found it difficult to deduce them from the paper. 
As was well known, nearly every turner thought 
he could do better in grinding his tool than any 
other ; but the paper would supply a standard, 
and it would be necessary to impress workmen with 
the fact that they must work up to it. He differed 
from Mr. Hetherington’s opinion that the machine- 
tool makers were ahead of the steel-makers; he 
would impress upon them that they must make 
better and stronger tools. He was looking forward, 
at the meeting, to someone getting up and saying 





that they knew all about what was done in the 
paper before ; that their fathers and grandfathers 
had made cutting-tools out of old mule spindles, 
and that they would act as well as, or better than, 
anything which could be produced now ; or that 
their fathers had used a chilled cast-iron tool, and 
nothing could beat it. Steel-makers, however, had 
got to recognise the fact that different descriptions 
of steel were needed, according to the material 
worked upon ; for cast iron one quality would be 
required, and for mild steel another. There was 
one difficulty that had been met with in regard to 
the use of high-speed steel. His customers said 
to him — ‘*Do you use high-speed steel?’ His 
reply was—‘‘Yes, certainly; we have for some 
time.” ‘‘Then,” said the customer, ‘‘ why don’t 
you reduce the price?” That, however, was a 
contingency for which they were prepared. Their 
reply was that they had already reduced the price 
in order to meet the new conditions. 

Mr. W. H. Cooke said that the paper told them 
what they had learned in their apprenticeship days— 
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that to remove a large quantity of material _ had 
to run slow and cut deep. He would like to know 


‘| how the standard of hardness was arrived at with 


regard to cast iron, and,what the terms “hard” 
and ‘‘soft” meant. It was well known that cast 
iron could be made soft enough to be cut witha 
knife, or so hard that-no tool steel would touch it. 
He alluded to the fact that it was not possible to 
get a fine finish with high-speed steel, but from an 
economical point of view it was better to use a 
speed at which the tools could be kept in the lathe 
the full time rather than run them to a maximum 
speed, and have to cg megeeeey: He had 
tried to speed up the tools, and they had lasted 
very well; but he had to drop back again, as the 
work produced was ragged, and there was a rough- 
ness with high-speed tools even if they were used 
at the ordinary speeds. He had found advantages 
in pickling the castings in a wooden bath containing 
one part of sulphuric acid to thirty parts of water ; 
they were left in all night, and the treatment gave 
the best results. Softening by annealing was just 
as simple, but the plant was more expensive. 

Mr: J. Vose said that the cutting of cast iron was 
a simple matter if the machinist had cast iron to 
cut ; but when it came to sand, wind, and cast- 
iron, it was a very different thing. In regard to 
what Mr. Webb had said, he would like to remark 
that frequently they had to fall back on a cast-iron 
tool when all steels failed. The objection was 
the trouble in grinding. No doubt it was not the 
best material that could be imagined ; but the fact 
remained that it would do what nothing else would. 
In the drilling-machine high-speed steel tools would 
answer well if a leading hole were cut. There wasa 
soft point which had to go through a hard object, 
and there would be trouble with the thrust unless 
there was a leading hole. Some steels would do 
well with a leading hole, but were no good without 
it. With the new steels, special forging was required 
to make the tool; but the modern idea was to get 
the tool straight off to the machine, and not to tap it 
with minute taps and then have to grind it. With 
regard to roughing and finishing cuts, the change 
of tool took some time, and it would be better to 
have a high-carbon steel, and grind it to the 
keenest angle that it would stand. 

Mr. F. M. Osborn said that Mushet steel had been 
used so largely as a basis of comparison that it 
would not be out of place for him, he thought, to 
say something in regard to the tests, as his firm 
were the manufacturers of the material to which 
reference had been made. His firm had not been 
asked to be present, and he was not going to com- 
plain of that; but he would say that the com- 
parison made was open to explanation, or a few 
words in addition. During the exhibition of high- 
speed tools at Paris, a comparison had been made 
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with Mushet steel, and he had then asked whether 
Mushet steel could not be improved by the treat- 
ment which was given to the steel shown at Paris. 
The reply of those in charge of the exhibit had 


been :—*‘ Yes; Mushet steel could be improved. 


40 per cent. by the special heat treatment.” But 
the speaker did not think it had been treated in 
that way. There was as much in the treatment of 
these high-speed steels as in the composition. 
For fear that he would be misunderstood in what 
he had said, he would add that nothing could be 
fairer than the way in which the tests had been 
carried out, and he was sure steel-makers had learnt 
more from their failures than they had from many 
years’ previous successes. There had formerly been 
no standard of comparison in engineers’ shops. He 
would point out that with proper heat treatment the 
results with Mushet steel would be approximately 
those for high-speed steel. Some experiments 
made with Mushet high-speed steel had given the 
following results :—The tool was 1} in. square, and 
cut ata speed of 50 ft. per minute, reducing the 
diameter of a steel shaft ~“ 1 in. with a } in. feed. 
There were turned off 302 lb. of metal in 30 minutes, 
or slightly over 10 lb. per minute. The shaft was 
of steel, resembling the mild steel used in the Man- 
chester trials. The whole trial was conducted under 
the supervision of an inspector. In regard to what 
Mr. Hetherington had said about the tool-maker and 
the machine-maker, he considered that those who 
had produced these higher-speed steels had been 
the very best friends of the machine-makers. They 
had enabled the latter to sell hundreds of machines 
to take the place of those that would otherwise have 
continued to be worked, but which were not found 
equal to the higher demands made upon them. As 
to hardness, a compression test had recently been 
made, in which it was shown that Mushet steel 
stood 200 tons to the square inch, and hardly 
moved. His firm had recently to give a guarantee 
of what certain tools would stand in work, and the 
figures in the report had been of the greatest use to 
them. 

The President remarked that he could hardly 
agree with Mr. Osborn that his (the latter’s) firm 
ought to have been communicated with. The 
Mushet steel used was taken as a standard, and 
was treated in the ordinary way in the workshop. 

Mr. Osborn, in reply, said that the only steel 
mentioned outside the ordinary test was the Mushet. 
Water-hardened steel was made by hundreds of 
firms, whilst Mushet steel was only made by one 
firm. He would repeat that the trials were quite 
fairly made, but if Mushet steel had been sub- 
i to heat treatment, it would have done 
etter. 

Mr. G. Daniels, in referring to Mr. Cooke's re- 
mark that it was an old formula to cut deep and 
run slowly to remove much metal, pointed out that 
it was not often in modern practice that much 
metal had to be removed. He referred to the 
difficulty of pickling castings, and observed that in 
the machines using high-speed steel they had 
changed the cones and had found it necessary to 
broaden the belts. He considered that there was 
no danger of the wheels in the lathes giving way, 
they being too strong, as compared to the belt, 
to do so. High-speed steels would afford a great 
chance for improvement in planing machines if 
they allowed tools to cut 80 ft. per minute ; 20 ft. 
to 40 ft. was now the practice, and, indeed, the 
latter figure was only attempted in the smaller 
machines. The figures in the paper showed the 
difficulty of treating medium cast iron. He did 
not agree with Mr. Day that the steels tried were 
equal, and was of opinion that one of them was 
much superior to the others, and more easily tem- 

sred and forged. (Mr. Day here interposed that 

é had said several of the steels were about equal.) 

Mr. J. Gledhill, of the firm of Armstrong, 
Whitworth, and Co., said that if Mr. Saxon me 
come to the works of his firm, he would show 
him an “A, W.” steel of °}-in. by 3-in. section, 
and doing such good work as had been seen that 
day. In regard to Mr. Hetierington’s remarks, as 
one interested in the manufacture of machine-tools, 
he would be inclined to agree with him; but, on 
the other hand, as a maker of tool-steel, he would 
take an opposite view. Asa matter of fact, he con- 
sidered the tool-steel had left the machine-tools 
high and dry. His firm made armour-plates, and 
had to work on bolts used for securing the plates. 
They were of 32-ton steel, and of 5 in. to 6 in. in 
diameter. In order to keep pace with high-speed 
steel they had to introduce a more powerful ma- 








chine, and one had been started on that day. It 
would take a cut ? in. deep at 130 ft. speed, and 
travelled a 32nd of an inch. They had jumped from 
a speed of 80 ft. up to 130 ft. with the new machine, 
using a belt 8 in. wide, the machine having 10-in. 
centres. With regard to the lathe (which his firm 
had contributed) that had been used in the ex- 
periments, they would have been happy to supply 
one which would have enabled heavier cuts to be 
made, but in that case it would have been 
somewhere about 150 tons in weight ; which was 

ssibly beyond the limits that were contemplated 
in the technical schools. Mr. Gledhill here entered 
into some comparison between the various descrip- 
tions of steel which had been tried, and, perhaps 
not unnaturally, placed that of his own firm at the 
head of the list. In regard to the use of Mushet 
steel, the Committee, he explained, had looked upon 
that as ‘‘champion ” after the ordinary steel. 

Mr. H. N. Bickerton said he had considerable 
sympathy with Mr. Osborn in the remarks he had 
made, but would point out that this was not a com- 
petitive test in regard to Mushet steel, the 
ordinary practice with the latter simply being 
taken as the highest standard. He did not think 
Mr. Osborn need be uneasy as to the results, as _ it 
was quite understood that the steel which his (Mr. 
Osborn’s) firm made five or six years ago would not 
compare with the high-speed steel. He thought 
that the tests might have been carried further, 
other materials, such as brass, being tried. It 
would also have been desirable to test the result of 
heat, generated in machining, as it affected the part 
operated on. Would it distort a cylinder, for 
instance ? Useful experiments might also be made 
on the form of tools. There had been comparison 
between the effect of pickling and of annealing. 
No doubt pickling was good when objects had to be 
dealt with externally ; but annealing was the best 
in drilling. 

Mr. Carter pointed out that in making a com- 
parison of tool steels it was necessary to take the 
time element into account—that was to say, the 
length of time during which the tool lasted. If 
one tool were allowed to run fast for a short time, 
it would give better results during that time than it 
might reach if kept longer at work. 

The President here read a letter which had been 
received from Mr. Orcutt, in which the writer bore 
testimony to the great importance of the trials 
vhich were being made. He would suggest that 
tests should be carried out on milling, drilling, and 
planing machines. 

The President, in summing up the discussion, 
and referring to what had been said as to additional 
power being absorbed at higher speeds, pointed 
out that chattering with some of the heavier cuts 
might have been due to backlash in the gearing, and 
reduction of speed was found to cure the defect. 
There was also the question of larger mass of the 
tool carrying off heat. The problem of double 
tools, referred to by Mr. Saxon, should be investi- 
gated further ; and here he would point out that, 
in giving directions for the special use of their 
tools, tool-makers should be more explicit in their 
language. It was often difficult, if not impossible, 
for a workman who had to carry out the operations 
to understand what was meant in the curt expres- 
sions used; and, indeed, people who were sup- 
posed to have higher intelligence than a workman 
were often in like condition. The lubrication of 
the cutting-edge was another matter that the Com- 
mittee had not been able to try ; it was worthy of 
attention. He would point out, however, that it 
was satisfactory to find practice accorded with the 
anticipation that had been made, on scientific 
grounds, in these trials, and the agreement was 
much closer than some people expected. 

When called upon by the President to open the 
reply upon the discussion, Dr. Nicolson said he had 
been rather relying upon Mr. Daniel Adamson to 
reply, and was hardly prepared to go into all the 
questions raised. He would like to have it on 
record that, speaking for himself, he had found 
Mr. Adamson to be a tower of strength in this 
investigation. When in a difficulty he had the 
greatest satisfaction in referring to him, and 
he wished it to be known that, but for the 
energy with which he had thrown himself into the 
work, little might have been accomplished. He 
might add a few words on the subject of hardness, 
as the question had been asked how the standard 
of hardness had been fixed. He would say at once 
that they had not determined any standard hard- 
ness figure. The whole question was in a chaotic 


state. Perhaps Professor A. Martens, of Char- 
lottenburg, had done more work on this matter 
than anyone else. He had devised several hardness- 
testing machines ; but he could not get the scales 
of hardness of the different machines to agree 
amongst themselves. He had used a machine (of 
which they had obtained a copy for use in the 
laboratory of the McGill University) in which 
a diamond point loaded with a certain weight 
ploughed a groove on the surface of the material to be 
tested. The width of this groove, as determined bya 
microscope with a micrometer eye-piece, was taken as 
one measure of hardness, whilst the weight of dust 
ploughed off, weighed in a delicate chemical balance, 
was another. Their machine was simply a drilling 
machine, the spindle of which could be weighted, 
and which was fitted in a manner suggested to them 
by Mr. Orcutt, of London, with an autographic 
apparatus. The tangent at the origin of the curves 
obtained in these records might be taken as the 
hardness figure, or, what came to the same thing, 
the number of revolutions of the drill which were 
required for every ,}9 in. pierced. The figures so 
obtained had, however, only a relative, and not an 
absolute, significance with regard to the hardness 
of the material. He would now give way for Mr. 
Adamson to make the official reply to the dis- 
cussion. 

Mr. Daniel Adamson said that the figures in the 
report could be looked at in many different ways, 
and all manner of conclusions could be deduced 
from them. The connection between the rate of 
speed and the cut to be taken—about which a ques- 
tion had been asked— was indicated by the tables in 
the paper. But it was to be noted that they did not 
find any relation between the rate of cutting speed 
and chemical analyses, or between the speed and 
the hardness tests. The particulars quoted by Mr. 
Saxon were such as might have been expected from 
what was contained in the paper, and they could 
have been ascertained from figures in the report. 
With regard to the finish with high-speed steel, he 
had made some experiments, cutting two pieces with 
ordinary steel, and with high-speed steel, the latter 
giving a rougher finish. He thought this was prob- 
ably because the old steel acts more as a burnisher, 
while the newer steel tore the metal off. No names 
were given in the report in regard to the endurance 
tests, as the Committee desired to avoid any ap- 
——— of competition between manufacturers. 

n regard to what had been said about chatter- 
ing of the lathe, he had made some investigations, 
and considered it probable that synchronisation 
of the gearing with the period of the lathe bed 
might afford some explanation, as varying the 
speed of the motor affected the result. Refer- 
ences had been made to the effect when the skin 
was removed from the pieces used during the 
trials. They could not make experiments on the 
effect of the outside skin, but he would remark 
that if the point of the tool got under the skin, it 
had not much effect. Hollow spaces in castings, 
however, acted like a grindstone on the point of the 
tool. In regard to the different qualities of metal 
used, they had gone on the principle of taking the 
advice of the steel-makers, as to the composition of 
the metal employed. For cast iron they had asked 
the founders to supply them with examples of soft, 
medium, or hard metal. The best they could do in 
the matter was to trust to ordinary trade designa- 
tions. He would point out that in using Mushet 
steel the old instructions were that the metal was 
not to be overheated, but if the heat treatment were 
used these directions would not apply. Mushet steel 
seemed to be 50 per cent. quicker than the ordinary 
steel, while the quick steel was 50 per cent. quicker 
than Mushet. Mr. Gledhill, in making a comparison 
between the steels, had awarded to that of his firm 
a figure of merit ; it must be quite understood that 
that was Mr. Gledhill’s own deduction, no figure 
|of merit having been given by the Committee. This 
‘report was only the beginning of work that might 
‘be done. There was, however, a good opportunity 
‘for carrying it further; there were facilities for 
carrying out the tests, and for further experiments, 
there being very many things yet to lmienias. 
For instance, although drilling practice had ad- 
vanced, tapping had not, and it would be interest- 
ing to know if the high-speed steels were good for 
taps. Possibly also matters might have advanced 
since the tools they had tried were sent in. Others 
might now make better steels than any referred 
to, and for that reason engineers must only take 
the report as the basis for further comparison. 

The meeting was then brought to a conclusion. 
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AUTOMATIC INDIA-RUBBER-CUTTING 
MACHINE. 


On page 649 we illustrate a machine which has 
been manufactured by Messrs. David Bridge and 
Co., of Castleton, near Manchester, and which is de- 
signed for cutting india-rubber threads, tape, elastic 
webbing for springs, or washers and rings. Our illus- 
tration gives a good idea of the general character of 
the machine, in operating which the rubber sheet or 
other material is wrapped upon a wood mandrel, 
fixed between the centres of the fast and loose head- 
stocks. The sheet may be of considerable length and 
any required thickness. The cutting-tool is allowed 
to project just sufficiently to admit of the point 
coming in contact with the surface of the wood man- 
drel. This action is governed by a cam, which operates 
the tool. The handle shown on the right of the 
machine, when pushed towards the right, throws one 
of the belts on to the fast pulley, thus turning a 
spindle. The cam-shaft is inside the bed -of the 
machine ; this shaft begins to turn, and the tool ad- 
vances towards the centre of the machine. When the 
cam has finished its stroke, the tool is automatically 
withdrawn by means of a spring. When it is free 
from the face of the rubber, the screw in front of the 
machine is caused to turn,:in order to traverse the 
carriage along the length of the bed. This is effected 
through the action of the large circular disc cam on 
the left of the machine. The distance the carriage 
travels regulates the width of the thread or tape, or 
the thickness of the washer, that is being made. The 
required traverse having been completed, the tool again 
advances, so that another thread, or tape, of the whole 
length of the sheet is cut off. The cycle of operations 
is repeated until the whole of the rubber is cut off. 

Anjastetle safety stops are arranged at the back of 
the machine, and are worked by the carriage coming in 
contact with them, both belts being thus thrown on to 
the loose pulleys, and the machine being stopped. In 
order to being the carriage back to the end of the 
machine, for commencing another series of operations, 
the handle at the right is pulled over towards the left- 
hand side; this causes the fast pulley and shaft to 
revolve in the opposite direction, and the cutting-cam 
to stop. The screw will turn in the reverse direction 
with quick motion until the carriage has arrived at its 
starting-point. 

Adjustable safety stops are also provided, to auto- 
matically stop the machine until another mandrel or 
cylinder is placed between the centres. A handle is 
provided to fit on the end of the screw, if it is 
desired to do it by hand motion. These machines 
are made in different sizes, and are capable of cutting 
any width of tape, or thickness of washer, by simply 
adjusting the length of recess in the face of the large 
circular disc cam at the left of the machine. 

We may add that Messrs. David Bridge and Co. 
make a special feature of all classes of machines for the 
manipulation of india-rubber and kindred substances. 








BRASS-FINISHERS’ LATHES. 

On pages 653, 656, and 657 we publish illustrations 
of some improved forms of lathe for the use of brass- 
finishers, which are now being manufactured by 
Messrs. John Holroyd and Co., Limited, Engineers 
and Tool-Makers, Milnrow, near Rochdale. 

These lathes are specially designed for repetition 
work, or that class of work where the tools, after being 
once set for the production of a certain piece of work, the 
same cycle of operations is repeated without the neces- 
sity of removing or resetting them, thus enabling the 
work to be turned out in a very rapid and economical 
manner, and at the same time great accuracy is ensured. 

The endless variety of work upon which brass- 
finishers’ lathes are engaged naturally leads to a 
considerable diversity in design to suit special require- 
ments. The lathes under consideration are very sub- 
stantially built in order to avoid vibration, and repre- 
sent some of the best of their class, not only on account 
of the range of work they are capable of dealing with, 
but also the facility with which changes in speed and 
feed can be made, and the attention which has been 
given to detail throughout in order to render them as 
handy and accurate as possible. 

The type shown in Figs. 1, 2, and 3 has 9-in. centres, 
the driving headstock being cast with the bed, which 
is 8 ft. 6 in. long, and is mounted upon two standards, 
that underneath the fast headstock forming a cupboard, 
with a door at back for holding tools. The headstock is 
double-geared, with a ratio of 72 to 1, and is fitted with 
a friction clutch, by which the speed may be instantly 
changed from double gear to single speed by the lever 
A, while the lathe is running. The three-speed cone 
pulley has its steps 124 in., 10 in., and 74 in. in dia- 
meter respectively, and carries a belt 34 in. wide. The 
steel spindle has parallel bearings running in gun-metal 
steps, and is 34 in. in diameter by 54 in. long in the 
front neck, the end thrust being taken by a. hardened 
steel tail-pin. The spindle carried next the front is 
fitted with a brake dise B for rapidly arresting its 


brake being operated by the foot-lever B B. The 
quick-change reversing gear is coupled to both chasing 
hob C and the change-wheels D of guide-screw ; it also 
drives the feed-shaft E through the medium of the 
quick-change gear-box F operated by the sliding-rod G 
and lever G'. 

The turret, mounted upon compound slides, is 9 in. 
in diameter, and has six holes, five being 14 in. in 
diameter, and one fitted with special hand-feed attach- 
ment H, by which taps and dies can be run up to the 
work independently, thus avoiding the drag of the 
saddle. The turret is revolved by , Bi the lock-bolt 
being withdrawn by a lever, thus leaving the turret 
free to turn. The top slide has a screw adjustment ; 
it swivels for angular work, and is fitted with an 
adjustable stop, to which the tools are set longitudi- 
nally in the turret. The cross-traverse slide has an 
automatic screw feed, with hand adjustment, and also 
an adjustable knock-off motion acting at any point of 
the travel ; it is provided with six adjustable stops 
for turning to different diameters. 

The saddle has a self-acting sliding motion by rack 
and pinion, driven from the feed-shatt E by worm and 
wheel, the worm I being carried by a short swing- 
bracket pivoted on the feed-shaft E. This shaft and 
the worm-shaft are coupled by spur-gearing, which 
allows the worm to drop out of gear with its wheel in 
obedience to the trip motion J (shown on the side of 
the saddle projection), which is actuated by the stop 
K, which is adjustable by the tee-slot on the bed. 
The trip motion to the worm serves both the longitu- 
dinal and transverse knock-off motions. 

The worm-wheel shaft L is geared to the rack 
pinion of the longitudinal feed by gearing inside the 
apron of saddle, and to the screw of transverse feed 
by the spur-gear on the front of the apron, both feeds 
being engaged by friction couplings at front. The drop- 
out worm is engaged lifting the handle E!, when the 
trip-lever that holds up the worm bracket is pushed 
into position by means of a coiled spring. 

The guide-screw for screw-cutting is 1} in. in dia- 
meter, and is engaged to the saddle by a sliding-nut 
operated by the hand-lever at front. Provision is 
made so that the longitudinal traverse by the rack and 
pinion, and that by the guide-screw, cannot both be 
in action at the same time. A locking-bolt M clamps 
the saddle to the bed when surfacing. There are four 
rates of feed, both longitudinally and transversely— 
viz., gy in., 3 in., yy in, and 3 in. to one revolution 
of the spindle. 

The chasing-arm N is balanced, and is carried by a 
strong bar that turns in two brackets at the back 
of the bed, the hob-nut carrier being keyed on at the 
outer end. The arm is arranged so that when the 
operator grips the two handles N N! at the front the 
nut is lifted clear of the hob, or leader, and the bar is 
automatically drawn back to its starting position by 
means of a weighted chain coupled to the bar. The 
chasing-tool having both angular and horizontal adjust- 
ments, with a gauge-stop, both external and internal 
diameters of a large range of sizes can be chased. 

The loose headstock carries a spindle 2 in, in dia- 
meter, with locking-bolt and adjusting-screw ; the 
headstock is mounted on a bottom slide with side 
adjustment by a screw for turning tapers, and is 
secured to the bed by means of the eccentric-clamp 
lever. The countershaft for the machine is arranged 
with a reversing motion operated by means of a foot- 
lever conveniently situated for the use of the attendant. 

The approximate weight of the lathe is 34 cwt. 

Figs. 4and 5 represent a lathe of 12-in. centres very 
similar in construction to the one just described, and 
similar parts are similarly lettered, so that most of 
what has gone before applies also to this lathe. It 
differs, however, in that it is without a guide-screw 
for screw-cutting, and has a special arrangement P 
(Fig. 5) at the back of saddle, by which tapers can be 
turned on work from the turret when using the auto- 
matic sliding motion along the bed. Fig. 4 shows a 
front view of the lathe, with references corresponding 
to those in Fig. 1. Fig. 5 is a view from the back of 
lathe showing the automatic return to chaser-bar as 
previously described (Fig. 1). It also shows the special 
arrangement just referred to at back of saddle for turn- 
ing tapers. In this arrangement the saddle is extended, 
and has an elongated slot, into which is fitted the sliding- 
block,Q, through which passes a tube, loose but re- 
tained endwise upon the tail-end of the cross -feed screw. 
By means of a clamp-bolt the tube and block can be 
secured to one another when the taper-turning arrange- 
ment isin use. The underside of the block carries a 
swivel-piece, which is gibbed to a rectangular-shaped 
steel bar, secured to a bracket that is adjustable by 
T-slots along the bed ; the bolts that secure the bar 
at each end fit in radial slots, permitting the bar to be 
set at an angle so that as the saddle travels along the 
bed; the block, and with it the screw of the slide-rest, 
move transversely and give the required movement to 
the tool. When the tapering arrangement is not in 
use, the tube is adaaibd ey a clamp-bolt to the saddle, 
thus causing the tube to act as a retainer to the feed- 
screw endwise, while the screw-nut comes into opera- 


tion ; the front end of the screw is splined through the 


feed-wheel to allow of the end movement when the 
screw is moved by the block when taper-turning. The 
approximate weight of this machine is 37 cwt. 

ig. 8 represents the front view ofa lathe with 9-in. 
centres and a bed 6 ft. 3 in. long, with single- 
headstock cast with the bed. It is arranged to drive 
either by a four-speed cone-pulley or by friction disc. 
The saddle is fitted with a turret-head on compound 
slides, and has automatic feed and knock-off motion 
both longitudinally and transversely, in all respects 
the same as in the machine just described, except that 
it is without the taper-turning arrangement. The 
headstock carries a spindle with parallel bearings run- 
ning in gun-metal steps, the front neck being 2} in. in 
diameter by 4} in. long. The end-thrust is taken by 
an adjustable hardened-steel tail-pin. The cone-pulley 
has four speeds, 10 in. by 4% in. large and small dia- 
meters respectively by 3} in. wide. The friction driving 
for screwing and tapping is by means of a disc R, 20 in. 
in diameter outside. The driving bowl S works in a 
groove at the side of the disc, and on being pressed 
into contact with the inner or outer surface of the 
groove, drives the spindle in either direction, This is, 
perhaps, most clearly shown in Fig. 6. The bowl- 
shaft is carried in pivot bearings, that at the driv- 
ing end being attached to the headstock, and the 
one next to the bowl being pivoted to a lever on the 
same shaft as the engaging lever U in front, The 
bowl-shaft is driven by a two-speed cone-pulley, 8 in. 
and 6 in. in diameter by 24 in. wide, from the 
countershaft independently. A brake, worked by the 
foot-lever B B operating on the sg fr * of disc 
R, quickly arrests the motion of the spindle when 
screwing or tapping to adead end. The feed-motion 
shaft is driven by a pair of three-speed cones, the top 
cone being driven by spur-gear from the spindle. Tho 
approximate weight of this lathe is24cwt. An end 
view of the tool is represented in Fig. 7. 

A very important feature in connection with these 
lathes is the chuck for holding the work, which often 
involves considerable time and ingenuity in scheming 
a suitable arrangement to meet the conditions in order 
to ensure the greatest accuracy in setting and reducin 
the time of chucking to a minimum. The makers o 
the lathes just described have had a very large experi- 
ence in this class of work, as also in the tools best 
suited to the purpose required. 








Roya InstiTvuT1Ion.—The annual course of Christmas 
lectures at the Royal Institution, were adapted to 
young people, will be delivered by Professor Ray Lan- 

ester, M.A., LL.D., F.R.8., Director of the Natural 
History Department of the British Museum, whose sub- 
ject is ‘‘Extinct Animals.” The first lecture will take 
place on Tuesday, December 29, at three o'clock, and 
the remaining lectures will be delivered on December 31, 
1903, and January 2, 5, 7, and 9, 1904. 





Gutascow UNIVERSITY ENGINEERING Society.—The first 
meeting of the above society was held on Thursday, the 
5th inst., when a paper was read by Mr. P. A. Hillhouse, 
B.Sec., M. A., on ‘‘Steamship Speeds on Trial and 
in Service.” The causes of the falling off of sea speeds 
were fully dealt with, and were divided into external 
weather conditions and internal constructional defects. 
Wave and wind resistance constituted the former class, 
while the latter were mainly due to boiler difficulties. 
The task of the designer called upon to guarantee an 
average sea speed was much more difficult than that 
when a trial speed was sufficient, and shipowners were 
daily. becoming Jess content with measured-mile trials. 
The methods of allowing for these losses were fully entered 
upon, and this part of the lecture received considerable 
attention in«the discussion which followed. A hearty 
vote of thanks was accorded the lecturer. Saturday, 
November 7, the society visited the works of the Fairfield 
Shipbuilding and Engineering Company, Limited, Govan. 





TRA¥FFIC-WORKING ON THE, NORTH-EASTERN RaILway. 
—With the view of increasing :facilities for the tranship- 
ment of traffic, and consequent expedition in the carriage 
of goods, the North-Eastern Railway Company is erect- 
ing a transhipping warehouse of very considerable dimen- 
sions a¢ York, adjoining the carriage works at Holgate. 
The erection of the new warehouse will relieve the sheds 
now utilised for the purpose, but which really belong to 
the carri department in the Borough Bridge-road 
yards. The organisation of the transhipment service on 
the North-Eastern Railway, although only in its infancy, 
bas already been attended with excellent results; and it 
is confidently anticipated by the chief officials of the 
system that it will result in greater expedition and in- 
creased economy of working when it is thoroughly per- 
fected, and when new marshalling sidings at Northallerton 
are constructed. In its new transhipment scheme the 
North-Eastern Railway is divided into three main 
zones—the northern, or Gateshead zone, including all 
that part north of the Tyne and a portion on the 
south bank; the central, or Darlington zone, em- 
bracing the rest of Durham and North Yorkshire, 
including Northallerton; and the southern zone, with 
headquarters at York, embracing the whole of the 
southern division, includin; s and Hull. These 
three main zones are divided into sub-divisions, in which 
are a number of principal transhipment stations, The 
headquarters of the zone are the distributing centres for 
the zone, and the transhipment stations are the various 
centres of the sub districts, 








motion when screwing and tapping to a dead end; the 
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SCREW-MEASURING MACHINE AT THE NATIONAL PHYSICAL LABORATORY. 
CONSTRUCTED BY THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, LIMITED, CAMBRIDGE. 
























































Fig. 3. 


Tur machine illustrated by Figs. 1 to 3 above was 





The clements which can be directly measured for 


lately made for the Small Screw-Gauge Committee of any given screw or tap are :— 


the British Association, for micrometrically testing 
the accuracy of commercially-produced screw-threads 
and taps, and has been entrusted by them to the 
National Physical Laboratory. 

The machine can measure screw-threads up to } in. 
in outside diameter, but: by means of special chucks 
screws up to 4 in. in diameter. could be measured. 


1. External-diameter. 

2. Diameter at root of thread. 

3. Pitch ; to. which should be added, in the case of 
V-threads— 

4. ‘* Effective diameter”’—that is, the mean diameter of 
the slant surface of the thread (A B, Fig. 9). 

5. Inclination of side of V. 











Moreover, the various inequalities to which screw- 
threads are liable can be detected and estimated : for 
example, irregularity of pitch, variation of external 
diameter, and of depth of thread. 

A fixed microscope through which the screw-thread 
is viewed is prominently shown in Figs. 1, 2, and 3. 
It can be set over to right or left, and the amount cf 
the inclination, which should be equal to the mean rake 
of the thread examined, is read by means of an arc 
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BARLOWS ELECTRIC LIFT GEAR. 
CONSTRUCTED BY MESSRS. BARLOW BROTHERS AND CO., ENGINEERS, LONDON. 
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divided in half degrees.. The focussing adjustment of | 
the microscope can read ssietemuitianlly the use | 
of this reading being as follows :—The microscope is 

first focussed, so that the uppermost part of the thread | 
is seen in focus in the middle of the field. The 
outside diameter of the thread having been measured 
as described below, half this diameter, multiplied by 
the secant of the angle through which the microscope 
is set over, gives the amount by which the microscope 
must be focussed down to obtain a correct view of 
the profile of the thread. _The field of the microscope | 
is intersected by cross wires, as shown in Fig. 4. 

The screw under observation is held in a self- | 
centering split-chuck, a set of these being provided to 
take all sizes of screws within the regular capacity of | 
the instrument ; and the chuck itself is carried at one | 
end of a cylindrical spindle supported in adjustable 
V's. The adjustments of the Y’s enable the axis of 
the spindle to be set perfectly true, use being also | 
made of the movements permitted by this mounting of | 
the spindle. 

Thus, bysliding the spindle in the Y’s any desired part 
of the length of a screw can be brought within range, 
while by turning the spindle about its axis it is pos- 
sible to bring under observation as many different pro- 
files of the screw as may be thought desirable. 

The milled head by which this chuck spindle is | 
turned, or traversed, is seen to the left of the instru- 
ment in Fig. 1. To indicate the angles through which | 
the spindle is turned, the outer face of the milled head 
is divided as a dial into 72 divisions of five degrees 
each, the reading mark being furnished by a pointer 
which is clearly seen in Fig. 1, and is more or less 
triangular in form. This pointer being delicately 
pivoted, and having most of its weight below the, 
point of support, is maintained by gravity in an up- 


‘measured displacements in a direction perpendicular 


right position, with as high a degree of accuracy as is 
necessary in the readings for which it serves. 

In addition to the movements just described, which 
enable the screw-thread under test to be set in a posi- 
tion suitable for observation, two slow motions, with 
micrometer readings, are provided. One of these 
enables the screw under test to receive accurately- 


to its axis—that is to say, to or from the observer. 
The micrometer head, by means of which these dis- 

lacements are effected and read, is seen in all three; 

gures. projecting above the inclined base, while in’ 
Figs. 1 and 2 the short scale for registering whole’ 
turns of the micrometer head is also shown. The 
range of movement provided for is 15 millimetres, the 
micrometer screw being of 4-millimetre pitch, while 
the head is divided into fifty parts, enabling readings 
to be taken directly correct to 0.01 millimetre. 

The two settings required for determining the ex- 
ternal diameter of a screw-thread are sufficiently indi- 
cated in Figs. 5 and 6, which show the relative posi- 
tions of the screw-thread and cross-wires in the field 
of the microscope. The diameter required is, of course, 
the difference of the micrometer readings correspond- 
ing to these two settings. 

A similar micrometer screw and head, seen to the 
right in Fig. 2 and to the left in Fig. 3, provide for a 
micrometer traverse of the screw-thread under test in 
a direction parallel to its axis—that is, from right to 
left, or conversely. For making a measurement of 
pitch, the method of setting is that shown in Fig. 7, 
where the intersection of two cross-wires is observed 
to coincide with a slant side of the thread. If now 
the screw is traversed axially until the same inter- 


thread, the difference of the two readings gives, of 
course, a value for the pitch ; and by eatenain the 
observation to different parts of the length and cir- 
cumference of the thread, any deviation from uni- 
formity of pitch can be detected and measured. 
Alternatively, for determining the pitch, the setting 
illustrated in Fig. 8 may be used. 

The individual settings required for determining the 
effective diameter of an angular thread (as represen 
by the line A Bin Fig. 9), are precisely similar to 
those which serve for measuring the pitch, and will 
readily be understood from the foregoing without 
further explanation. 

It will be seen at once that the two micrometer 
motions just described are related to one another like 
the traversing and surfacing motions of a slide-rest, 
but it should be remarked that the carriage in the 
present instrument differs from an ordinary slide-rest 
in that the upper and lower members are supported 
directly upon one and the same cast-iron plate, instead 
of the 7 member being wholly carried by the 

e 


lower. cast-iron plate has six facings, three for 
the support of the lower plate of the carriage, and 
three for the upper plate, all six being scra to the 


same surface. The design of the slides is strictly 
‘* geometrical,” so that there is no ibility of any 
play in the movements, and back-lash is eliminated by 
applying such loads to the slides that they always 
thrust in’one direction against the micrometer screws 
which operate them. 

For measuring the angle of a thread, the whole 
microscope, carrying with it the cross-wires, is capable 
of turning about its axis, and the inclination of the 
cross-wires to their mean position is directly read on 
a bevelled divided circle which is fixed near the objec: 
tive end of the microscope, and can be seen in Figs. 1, 
2, and 3. Fig. 8 shows how the microscope is set 
when the angle of a Y thread is being measured. 

The instrument was designed and made by the 
Cambridge Scientific Instrument Company, Limited, 
of Cambridge, England. 








ELECTRIC LIFT GEAR. 

WE illustrate on this page an ingenious t of 
electric hoist now being manufactured by Messrs. 
Barlow Brothers and Co., of 237, Shaftesbury-avenue, 
W.C., the design being due to Mr. H. D. Barlow, 
M.LE.E. The gear is intended for application 
to two-point electric lifts, and in such cases: it 
makes it possible to start and stop the cage very 
gradually, and, moreover, since the motor starts 
under no load, an alternate-current motor can be 
used, and in any case, even with continuous-current 
motors, the arrangement makes possible. the use 
of very simple starting switches, whilst, further, 
it is unnecessary to reverse the motor, which may 
run continuously in one direction only. As our 
engraving shows, the gear is a development of the 
multiplying pulleys commonly used on_ hydraulic 
cranes. In the latter, however, the pulleys over 
which the winding ropes pass, travel in straight lines; 
whereas in the new arrangement one set of pulleys 
is fixed to the framework of the machine, and the 
other set is mounted on a Grank carried by a spur-wheel. 
In the actual gear the parts are duplicated, there 
being two spur-wheels, as shown, each having a crank 
ie one set of pulleys, and the cage is thus sus- 
pended by. two ropes. In our engraving it will be 
seen that the rope passes four times round the pulleys, 
and thus the actual throw of the crank is multiplied 
by eight, so that with a crank 1 ft. out of centre the rise 
of the cage would be 16 ft. The spur-wheels on which 
the cranks are mounted are driven by pinions keyed to 
the shaft of a worm-wheel driven by a worm on the 
armature shaft of the motor. This worm runs in an 
oil bath.. The arrangement, as a whole, is very com- 
pact. The top and bottom limits of the cage corre- 
spond to the top and bottom positions of the cranks 
carrying the rope sheaves. Any adjustment needed to 
take up the stretch of the rope is easily made by the 
tension-screws. At starting the crank is at a dead 
centre, and, hence for all practical purposes the only 
load on, the:motor is that due to the internal friction 
of the gear. Over-running of the cage at either the 
top or bottom of its travel is impossible. The gear is 
very suitable for ee ae lifts, since there 
is a pause in the motion of the cage at each end of its 
travel, and this pause can be accentuated by placing 
the two cranks not exactly co-axial. Whilst having 
some special advantages when a lift is to be driven by 
an electro-motor, the gear can, of course, also be readily 
applied to belt-driven lifts. 








Coat SuipmEntTs From THE TyNx.—The returns of the 
Tyne Commissioners show that the shipments of coal 
from the Tyne in the first ten months of this year were 
12,832,466 tons, as compared with 12,195,609 tone in the 
corresponding period of 1902, showing an increase of 
636,857 tons, or 5} per cent. The shipments of coke to 





section of cross-wires is observed to coincide with the 
corresponding slant side of the next turn of the 


October 31 this year were 295,095 tons, as compared with 
294,651 tons. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 4, 1903. 

Tue general trend of iron and steel prices is toa 
lower level, but in some lines the difference is scarcely 
noticeable. The only special feature of interest this 
week is in the demand for rails and track sa pe 
Most of this material is purchased in Chicago. It was 
rumoured on Saturday that the Lackawanna Iron and 
Steel Company, at Buffalo, which has only recently 
started, had taken an order for 12,000 tons of rails at 
24dols. a ton. The rumour is still circulated that 
rails are on the down grade, and it is evident from 
the manner in which railway managers are acting that 
they expect a drop before the close of the year. A 
very strong pressure has been brought on rail-makers 
to break the price from 28 dols. to 24 dols. in view of 
the general decline in steel and iron quotations. They 
also argue that as rail-makers as make a profit at 
half the present price, they should encourage railroad 
building by concessions, Judging from the past, the rail- 
makers will not listen to any such suggestions. The 
pig-iron market is quiet and dull. Western makers 
are still etal lt to restrict output still farther 
and are working to that end. The right policy would 
be to accumulate stock and hold it against future 
demands. This policy, however, never was followed 
on this side of the water, but that fact does not lessen 
the wisdom of it. The movement of lake ore from the 
Lake Superior region has been restricted, and very 
little more is to come. This season’s shipments will 
foot up about 25,000,000 tons. The foundry-iron 
market is improving slightly, as a great many founders 
feel it necessary either to secure iron now or to con- 
tract for it for their winter requirements. If the 
furnace interests can restrict the production of pig 
iron 1,000,000 tons within the next three months, as 
they are figuring on this week, they will be able to 
a any further decline in prices and stimulate a 
1ealthy demand. Tinplate is very dull, and more 
mills nave become idle. A fair demand is maintained 
for hoops and bands, and some very large contracts 
have been placed for cotton-crop purposes. 

The entire industrial situation is in a more or less 
lethargic condition, so far as providing for future 
wants is concerned, There is a decrease in industrial 
activity in the aggregate, but it is too slight to affect 


the prices of raw material used or to be represented | pe 


in decreased railroad traffic. The entire business of 
the country is being conducted along more conserva- 
tive lines than in past years. While there has been a 
great deal of stock speculation, there is no speculation 
in regard to commodities. The decline in raw material 
has been sufficient to lay a sound foundation for next 
year. A great many enterprises which were being pro- 
secuted this season, but were laid aside, will be pushed 
through next year, because raw material is cheaper 
and the wages question will probably not be so dis- 
turbing as this year. There are fewer capitalisations. 
The fever for forming great corporations on slim 
foundations. is passing. The explosion of the Ship- 
building Trust has alarmed a great many investors, 
and there is a general inclination to keep out of stocks. 
The effect of this is good. A vast amount of accumu- 
lated wealth has been precipitated into worthless com- 
panies and lost. Within a week or two a better feel- 
ing has developed itself, as is shown by an increased 
demand for bonds, and an upward tendency in a 
number of railway securities. Those who observe this 
tendency apprehend it is not permanent. The an- 
nouncement is made to-day from Cripple Creek, Colo., 
that the Isabella Empire State and Orphan Bell pro- 
perties have been consolidated, and will be worked 
under one company. Further advices from Colorado 
show very great mining activity and new developments 
of great importance. uch eastern money is finding 
its way into western goldfields, and where investments 
are advisedly made they are turning out well. 








NOTES FROM THE NORTH. ; 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Considerable activity pre- 
vailed in the pig-iron market last Thursday forenoon, 
and a comparatively lai business was done, which 
ted 15,000 tons. Cleveland warrants were freely 
offered, but as ~— was given to the market, the tone 
throughout was fairly steady, and prices only declined 
about 1d. to 42s. 10d. cash per ton and one month. 
Hematite iron was offered at. 53s. 6d. per ton cash. In 
the afternoon the market was completely idle, with cash 
sellers of Cleveland warrants quoted at 42s, 10d. The 
settlement prices were :—Scotch, 48s. 9d. ; Cleveland, 
433.; hematite iron, 53s. 9d. per ton. The market 
continued quietly steady on Friday. In the forenoon 
Cleveland warrants were done at 42s. 114d. r ton 
cash, and up to 433. 0jd. one month. Scotch and hema- 
tite iron were not quoted. There was but little change 
in the afternoon in the tone of the market, 2000 tons of 
Cleveland warrants changing hands at 42s. 11d. cash and 
433. one month. Two lots were also done at 42s. 5d. 
three months. Scotch and hematite iron were quoted at 
493. and 53s. 9d. cash sellers, and the settlement prices 
were :—48s. 9d., 42s. 10}d., and 53s. 44d. per ton. 
moderate amount of business was done on Monday fore- 
noon, but the tone was dull at 1}d. to 2d. per ton of 


‘A |Tadium he regarded as the one which stood out as pre- | siderable difficulty in making 





Messrs. Russell and Co., shipbuilders, Port Glasgow, 
have received a contract to build three steamers for a 
Barcelona shipowning firm. The vessels will be employed 
in the Havana trade. A Glasgow engineering firm will 
supply the machinery. 


Public wag oo ny eer priya Glasgow Cor. 
| poration officials wi elivered in the course of the 
sao salty Trp Dh ape ee a ar | winter on the “Public Parks of Glasgow ;” on “‘ Remains 
per ton. Only a small business was done on Tuesday. jand Memorials of Old Glasgow ;" on “ Fires and Fire 
The opening, Bre tvvey was firm, and the close was prac- Brigades Wate Corporation Telephones ;” and on “The 
tically unchanged for the day. Cleveland was sold at | Glasgow Water Works. 

42s. 4d. to 42s. 2d. three months, with sellers over at 42s., 

and buyers offering 41s. 9d. per ton. Sundry sales were 

made in the afternoon ; but not much change took place. | 
The settlement prices were 48s. 9d., 43s., and 53s, 3d. per | 
ton. While the market was less active this forenoon, the 

tone was steady round 42s. 11d. per ton cash and twelve | 
days for Cleveland warrants. Hematite iron was) 
nominally easier at 53s. 4$d. one month, and the turn- 
over was some 4000 tons. The market was quiet in 
the afternoon and prices were rather easier. The settle- 


decline. About 5000 tons of Cleveland warrants 
changed hands at 423. 84d. = ton cash and 42s, 9d. 
one month, with. several lots at the latter price 
for odd dates. Sellers of hematite iron were in the 
market at 53s. 6d. cash and one month. The price of 
Cleveland recovered 14d. to 42s. 10}d. cash, and one lot 
of Cumberland hematite iron was done at 53s. 6d. one— 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Engineers.—A general meeting of 
the members of the Midland Institute of Mining, Civil, 
and Mechanical Engineers was held on Tuesday, at the 
| Queen’s Hotel, Leeds, under the presidency of Mr. H. B. 
| Nash, of Barnsley. The principal business on the agenda 
| was the consideration of a paper on Andylostomasis, or 
: b |the ‘‘miners’ worm disease,” which was read by Mr. 
ment prices were :—48s, 9d., 42s. 10\d., and 53s. 3d. per | Francis W. Gray, of Barnsley. In the course of the dis- 
ton. The following are the quotations at which makers’ | cussion the opinion was expressed that there was little 
No. 1 iron may be had:—Clyde and Calder, 61s. per | fear of the disease making its appearance in English 
ton ; Gartsherrie, 61s. 6d. ; Summerlee, 633. 6d. ; 8- | collieries, provided that proper attention was paid to 
loan, 70s, 6d.; Coltness, 72s. 6d. per ton—all the fore- | cleanliness and ventilation in the workings. It was 
going shipped at Glasgow; Glengarnock ge at | pointed out that the disease had broken out in Ger- 
Ardrossan), 60s. ; Shotts (shipped at Leith), 64s. 6d.;and | many in mines which, though they might have a 
Carron (shipped at Grangemouth), 64s. per ton. The pig-| very fine top equipment, yet were not up to the 
iron markets have shown considerable steadiness during | level_ of British mines in regard to ventilation and 
the week—a steadiness all the more remarkable that | cleanliness underground. In the evening the members 
adverse features to the maintenance of present gaan are dined tegether, and among the toasts pro was 
— accumulating, German reports indicate the coming | “The Mining Interests of the Country and the Coal 
reformation of her existing syndicate system on a powerful | Trade,” by Mr. C. E. Ellison, of the Monkton Main 
business-like basis, and with deadly intent to the interests Colliery. ; Mo He exp sed the belief that the 
of this country’s trade in steel and iron. From America| present’ depression in the coal trade was due to the 
advices show the “trusts” organised to dump material | general had trade throughout the country. Mr. John 
here, regardless of costs, and a beginning of such deli- Neyin, of Mirfield, in responding, said the coal trade was 
rr tte hor expected. he ately gol now tad enn bute Gough ht bar ng cn 
the persistent cries of very dull trade, at last shows signs rae pce oa geal pip Blor gt nec mapa 


of decreasing volume, especially in the steel works, and | wk penis iM. cae oe fe West 
hematite pigs show a reduction of nearly 3s. per ton, | Riding ae mepeton, bee her 


rw: Riding County Council and the Yorkshire and Sheffield 
within the past three weeks or so. The number of fur- University Colleges,” and in doing so pointed out that 
naces in blast is 86, one having been blown in at Govan although technical instruction might be useful, it could 
Iron Works, and a year ago there were 85 blowing. | best be applied in the development of practical know- 

Scottish Steel Trade.—Business in the steel trade con- | ledge. Professor O’Shea (Sheffield) and Professor Thomp- 
tinues to be in rather an uncertain condition. The plate | son (Manchester) responded. Mr. J. H. Wicksteed, in 
mills throughout the steel districts of the West of Scot- 


proposing the toast ‘‘ The Institute,” said he looked upon 

land are fairly well employed, but great difficulty is ex-|such institutions as educational agencies of the best 

rienced in getting sufficient orders to keep the angle | type. As a mechanical engineer, he knew that his trade 
mills fully at work. This points to a condition of trade 


of to-day had been based upon the requirements of the 
that will be very unsatisfactory for Scotch steel-makers. 


mining engineers of a hundred years ago. For a century 
The scarcity of orders for angle-bars indicates that before | the whole advance in mechanical science had sprung from 
long there will be a falling off in orders for plates. There | the invention of the steam cylinder and piston of New- 
are, no doubt, numerous orders that will be placed in the | comen, which were made for the purpose of deep mining 
near future for structural work, such as the Vauxhall 


in Cornwall, and which would not have been made had it 
Bridge, in London, and these, it is ag te may make | not been that the requirement called for it. The Presi- 
good the falling off in the shipbuilding demand, which, 


dent responded. 
on the whole, keeps well up to the mark. The Hull Coal Trade.—The returns of the tonnage 
Sulphate of Ammonia.—There has been but very little | of coal sent from the Yorkshire collieries to Hull during 
business in this commodity during the past week or two, | October are satisfactory. Not for many years has there 
and prices are again easier. The quotations again range 


a been so busy an October as last month. The quantity 
at about 12/. 5s. per ton for prompt deliveries at Glasgow, | sent was 338,640 tons, against 277,984 tons in the corre- 
and half-a-crown lower for Leith, where the shipments 


sponding month of last year, or an increase of over 69,000 
amounted to 330 tons last week. 


tons, and exceeding the tonnage sent in the previous 
Malleable Iron Trade.—This branch of trade is exceed- —— b ap seh Ph ov continued monthly increase 
ingly dull, and while several of the Coatbridge firms have - rt icc ces gh usiness done this year well ahead 
this week managed to keep their works running the usual | 0! the tonnage we to the same period in 1902. The total 
nine shifts per week, others have had to reduce the | 2°¥ ‘stands at 2,893,712 tons, which exceeds the total in 
number to seven shifts. No change has been made in | the first ten months of last year by nearly 290,000 tons. 
prices—costs, it is understood, will not admit of any re- An increased tonnage has been sent to Sweden, North 
duction—bars remaining at 5/. 5s. per ton. Prospects are — and Germany. The coastwise trade keeps up 
not regarded as at all favourable. “— ; : 
Turbine Steamers.—It is reported from Dumbarton that | _Jron and Stecl.—The iron and steel branches remain 
there is good reason for believing that Messrs. William | Without improvement, and buying is confined very much 
Denny and Brothers have booked several orders for | t® current needs. A considerable number of the men at 


steamers for colonial service, all of which are to be fitted | the large works are only making short time. A few firms 
with turbine machinery. in the engineering and moulding trades report that orders 


roth _e ‘ i 
- (dank. — ioe ated tune of the West of Bcttiond besa wot | AV? Cam comes a mecee frosty, enecteliy for work in 
improved in any respect during the past week or so. : : 


: ; _ i plaining in the cutlery, silver, and some other season 
Business is of a somewhat restricted character, and having | trades, the demand being much below the average for 
in view reductions in Fifeshire and elsewhere, prices 


have. scarcely maintained their ground. House coal is saespearis ane : 

in moderate request, and otherwise without change. | South Yorkshire Coal Trade.—The coal trade is very 
Steam continues quiet, but no lower in price. Splint is | Steady just _now, but the demand is quite unequal to the 
still plentiful, a rather offered, but there is no altera-| Supply. For a few days orders came in more freely for 
tion in the official quotation. Eli of the best quality is | house qualities, but they were easily filled. With almost 
in fair demand for export, with price barely so firm, but | ® Cessation of ——_ and quietness in many of the large 
the rer sorts of this class are in indifferent request. works, there is less doing at the steam coal collieries. 
Tretle and double nuts have a free market at present for | There is a good demand for small coal and for cokes. 
export, and values show no falling off. First-class dross 
and single nuts and all descriptions of small-sized fuel 
give evidence of being rather in excess of present require- 
ments, and in some cases prices are shaded somewhat to 
facilitate sales. Quotations f.o.b. Glasgow may be taken 
es f as follow :—Steam coal, 8s. 9d. to 9s.; splint, 
8s. 9d. to 9s. ; and ell, 83. Gd. to 9s. 3u., according to 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—-Yesterday the attendance 
on ’Change here was rather numerous, the tone of the 
quality. — was ay res and a fair — - —. 
Scotti: . De . . | was done. perations, however, were still limited to 
audeamagie meinen z —_ padi ppd l comp | transactions for early delivery, buyers continuing to view 
course on radium, by Dr. Dawson Turner, previous to the future with anything but confidence. A few Conti- 


been Prporiang ~ told - poten - the mane loss — rsa yond p08 paiva he alimans hy being a oe 
which is taking place in the membership. Seven years : : 
ago it stood at 311, and at the opening of this pak sos gp | Sank Stew Hee pelons cee aoe ae Se dpe oH 


was only 210. He made suggestions as to how the con- of Cleveland pig, all of whom are in a strong position 


Prt : : “sve just now, were in no great hurry to sell, and some 
dition of things might be turned. The discovery of | of them admitted that they experienced very con- 
their deliveries to 


the satisfaction of those concerned. The continued 





eminent during the past year. 


Another Ship»uilding Contract.—It is reported that | excellent shipments were pointed to as indicating the 
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large volume of trade going on. No. 3 g.m.b. Cleveland 
pig changed hands at 43s. f.o.b., and buyers hesitated to 

ay above that rate ; but several firms of makers held out 
‘or 43s. 3d., and where named brands were wanted the 
latter figure had to be paid. There was a fair amount of 
No. 1 offering at 44s. 3d., so that it was relatively cheaper 
than the lower descriptions. No. 4 foundry was 43s. ; 
grey forge, 42s. 104d.; mottled, 42s. 9d.; and white, 
42s, 6d. East Coast hematite pig was very flat, the supply 
being abundant and the demand only very quiet. Nos. 1, 
2, and 3 sold at 52s. 6d. for early delivery ; but, as a rule, 
52s. 9d. was asked. No 1 still stood at 53s.; but No. 4 
forge was reduced to 50s. 6d. Spanish ore was a little 
easier. Rubio (50 per cent.) was quoted 14s. 9d. ex-ship 
Tees ; but some dealers might have accepted rather less. 
To-day prices were unchanged. 


Sale of Pig Iron by Auction.--On Monday, in one of the 
rooms of the Royal Exchange here, the very unusual occur- 
rence of asale of pig iron by public auction was witnessed. 
Mr. T. Douglas, of the firm of Messrs, Willman and 
Douglas, auctioneers, Middlesbrough, offered to a large 
company 1200 tons of No. 3 g.m.b. Cleveland pig iron and 
1200 tons of silicious pig iron, both f.o.b. Middlesbrough, 
Tees dues included, for delivery either promptly or up to 
the end of the year. The iron was offered for sale in con- 
sequence of an action, Messrs. Jaeger Brothers, Limited, 
of Middlesbrough, v. F. Wachelhausen, of Hanover. 
Both lots were knocked down to Messrs. Jaeger at 43s. 
per ton. 

Manufactured Iron and Stecl.—The two important 
branches of trade do not show a great deal of change. 
Several firms are very well employed, but there is keen 
competition to secure new work, and prices are cut very 
fine. Rail-makers are busy, and they have recently 
secured further orders. The only alteration in quotations 
this week is in ship-angles, and they have been reduced 
by 5s. per ton. urrent rates now stand :—-Common 
iron bars, 6/. 5s.; best bars, 6/. 12s. 6d.; iron ship-plates, 
6l. 73. 6d.; iron ship-angles, 6/.; steel ship-plates, 
5l. 12s. 6d.; steel ship-angles, 57. 5s.; and steel boiler- 
plates, 7/.—all less the customary 24 per cent. discount. 
Heavy sectioas of steel rails are 5/., and cast-iron rail- 
way chairs 3. 10s., both net cash at works. 

Fuel.—Coke is firm and in pretty good demand. 
Average blast-furnace qualities keep at 14s. 6d. delivered 
here. Export coke runs between 16s. and 17s. f.o.b. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has shown little change. The 
best steam coal has made 14s. 9d. to 15s. per ton, 
while secondary qualities have brought 14s. to 14s. 6d. 
per ton. The best ordinary household coal has been 
quoted at 14s. to 15s. per ton; No. 3 Rhondda la 
has made 14s. 9d. per ton. Foundry coke has brought 
18s. to 19s. per ton, and furnace ditto 17s. to 18s. per 
ton. As regards iron ore, rubio has been quoted at 
14s, 3d. to 14s. 6d. per ton, Tafna at 15s. per ton, and 
Almeria at 143. 3d. to 14s. 6d. per ton, freight charges 
included. 


Welsh Coal for South America.—It is reported that 
the Ynyshir Steam Coal Company, Limited, has secured 
a contract for the supply in 1904 of 120,000 to 130,000 tons 
of Welsh large steam coal to the Buenos Ayres and 
Rosario Railway Company. The price is said to be 
about 13s. 9d. per ton, free on board, for double-screened 
coal. 


More Coal for the Extreme Eust.—A number of steamers 
chartered for the Extreme East have been loading coal 
in Cardiff and Barry Docks. Two steamers—the Mari- 
stow 5000 tons, and the St. Kilda 4000 tons—sailed for 
Japan on Saturday. Other steamers loading are the 
Beechley, 5500 tons; the Beatrice, 5000 tons; the Min, 
4000 tons ; the Bernicia, 5000 tons; the Dragoman, 4000 
tons ; the Bodley, 5000 tons, &c. 


New Pier at Weston-super-Mare.—-On Saturday the 
commemoration pile was driven of the Regent-street 
Grand Pier, Weston-super-Mare. The estimated cost of 
the pier is nearly 100,000/. The contractors are Messrs. 
Mayoh and Haley, of London. The pier will be 6600 ft. 
in length by 45 ft. in width, and the portion upon which 
a pavilion will be erected will be 160 ft. wide. The weight 
of cast iron and steel work required is nearly 4000 tons, and 
600 screw piles will be used, for the driving of which special 
machinery has been designed, eight to ten piles bein 
screwed into position per day. An electric tramway wi 
run the whole length of the pier. The landing stage will 
accommodate two large vessels at any state of the tide. 
The contractors faba to open the first portion of the pier 
and pavilion on June 11; the remaining portion of the 
pier will take about a year longer to complete. 


American Methcds.—Some improvements have_been 
recently effected by Messrs. Guest, Keen, and Nettle- 
folds at their works at Rogerstone, near Newport, the 
most important being the installation of an American wire 
mill. Its intreduction is the result of a visit by Mr. J. 
Williams, the general manager, to some of the great mills 
of the United States. The working of the machine is 
practically automatic, manual Jabour being reduced to a 
minimum, while the output is equal to that of at least 
six ordinary mills. Steel billets are unloaded from rail- 
way trucks by a large electric hoisting machine, erected 
by an American firm at a cost of about 7000/., and which 
18 registered to lift 2 tons at the ends of the span, which 
is about 50 ft. each side of the centre upon which it rotates. 
By this means the billets are carried to the mill and 
placed within the reach of a smaller crane, fitted with 
a large magnet capable of lifting half a dozen weighing 
160 Ib, to 170 Ib. each, and placing them on the rails 
which run through the furnace. The billets are forced 


along these rails by means of an hydraulic pusher, which, 
while putting a cold billet into the furnace at one end, 
forces a white-hot one out at the other. This latter 
having dropped out to “‘live” rollers, is conveyed shacely 
to the rolls, through seven of which it passes unaided, 
each time decreasing in gauge. It is then automatically 
guided to another set of rolls, placed at right angles to the 
first seven. Eventually it is convey 


carried to the top end of the mill for bundling, tallying, | 
day, varying according to the size of the body. 


machines, of which there are four, worked at the same /| kowitsch, 
rate as the engine by means of hydraulic pressure. | arid February 1, 8, and 15. 
When finished it is dropped on to travelling ropes, and | Mr. Charles T. Jacobi. Two lectures. February 22 and 29. 


weighing, and loading. The output is about 80 tons per | tram Blount, F.I.C. r 
The subjects of the ordinary meetings will be announced 
from time to time in our special column for notices of 


The opening meeting of the new session of the Society 


of Arts will be held on Wednesday next, when an address 
will be delivered by Sir William Abney. K.C.B., F.R.S. 
The Cantor lectures to be delivered on 
will be as follow:—‘‘ The 
Minerals,” by Mr. Bennett H. Brough. Four lectures. 
November 23 and 30, and December 7 and 14. ‘‘ Oils and 
to the coiling | Fats; their Uses and Applications,” by Mr. J. Lew- 


onday eveni 
Mining of Non - Metallic 


Ph.D., M.A., F.1.C. Four lectures. January 25, 


15. ““* Modern Book-Printing,” by 
‘Recent Advances in Electro-Chemistry,” by Mr. Ber- 
Three lectures. March 7, 14, and 21. 


German Steel in South Wales.—German steel is now | this kind. 


being imported into Newport to the extent of 200,000 

tons per annum, and is converted in the district into | 
finished articles. The greater part is taken by the large | 
works in Newport and the nei se Booey viz.: —Messrs. | 
Lysaghts, Nettlefolds, and Baldwins, the Lydney and Lyd- 

brook works in Gloucestershire, and by manufacturers in 

South Staffordshire and the Birmingham district. Ly- 

saghts are probably the Jargest consumers of German steel 

in the United Kingdom, and they employ thousands of 

men at their work in rolling the steel bars into black 

sheets, which are afterwards corrugated, galvanised, and 

sent from Newport to all parts of the world. At Messrs. 

Guest, Keen, and Nettlefolds’ works at Rogerstone, near 

Newport, the crude steel is converted into wire, rods, 

hoops, &c., and numerous other things; while at the 
Lydney and Lydbrook works it is largely used in the 
manufacture of tin-plates. The difference in the price of 
German and British steel is from 10s. to 12s. 6d. a ton, and 
the importation of the cheaper article makes all the dif- 

ference to manufacturers, who are thus enabled to retain 
their trade and compete in the markets of the world. 








MISCELLANEA. 

THE eighth annual winter meeting of the British As- 
sociation of Water-Works Engineers will be held at the 
apartments of the Geological Society, Burlington House, 
on Saturday, December 12, at 11 a.m. A programme of 
the business will be issued as soon as it is ready. 


A general meeting of the Institution of Electrical Engi- 
neers (Leeds local section) will be held at the Yorkshire 
College, Leeds, on November 19, at 7.30 p.m. A paper 
on ‘Destructor and Electricity Stations in Small 
Towns” will be read by Mr. 8. D. Schofield. 


Deposits of asbestos have recently been discovered in 
the vicinity of the River Kitai, an auxiliary river of the 
Angora river, and an Irkutsk firm has secured a conces- 
sion to work them. The Siberian asbestos is said to be 
superior to the Alpine asbestos, and to be equal to Cana- 
dian asbestos. Asbestos deposits are also to be found in 
the Ural mountains. 


It is perhaps little to be wondered at that the paper 
industry of Canada is developing very rapidly both in 
quantity and in quality; there 1s such an enormous supply 
of timber in the country suitable for making pulp, that 
little else could expected. Forty mills are now in 
operation, most of them being in Ontario and Quebec. 
In spite of this, however, the imports of paper into the 
country are on the increase. 


A new type of section paper is now being ruled by 
Messrs. W. F. Stanley and Co., Limited, of 4, Great 
Turnstile, W.C., and is specially adapted for the plotting 
of railwa 
used in th 
cipal lines form a series of 
are divided > into 100 smaller squares by lighter lines, 
and each of these smaller squares 1s again sub-divided by 
still lighter lines, but these sub-divisions are made by 
— lines only, the corresponding verticals being 
omitted. 


A company has been organised _to erect and operate 
the Ferris Wheel during the St. Louis Exposition, and 
the engineering work of the taking down, transporta- 
tion, and erection of the wheel has been entrusted to 
Messrs. Robert W. Hunt and Co. It is estimated that 
it will involve an outlay of about 125,000 dols. This 
work will be under the direction of Mr. L. V. Rice, who 
superintended the original erection of the wheel at the 
Columbian World’s Fair, its subsequent taking down and 
removal, and re-erection upon its present site in North 
Chicago. 

The Petit Var states that the French Minister of Marine 
has ordered the construction of six new submarines after 


e colonies. In the sample sent to us, the prin- 
uares of 2.5in. side. These 


profiles, for which purpose it is already largely | jeg 





the plans of Naval Engineer Mau These will be sub- 
marines proper, and not submersibles, but they will be of | 
larger dimensions than previous French submarines. The 
displacement of each boat when submerged will be 450 
tons, or 200 tons more than that of the Gustav Zédé, and 
the speed will be 12 knots ; but whether this speed will be 
attained on the surface or under water is not stated. Their 
high price alone prevents a larger number being put in 
hand this year. 


In the course of an article on Inter-Atomic Energy, 

ublished in a recent issue of the Revue Scientifique, M. 
Geisare le Bon states that recent measurements made by 
Curie have shown that Rutherford’s estimate of the rate 
at which energy is liberated by radium is far too low. 
In short, 1 gramme of radium gives 100 gramme calories 
per hour; or to transfer to English measures 1 Ib. of 
radium would liberate energy at the rate of 180 British 
thermal units per hour, so that could the whole of its 
energy be usefully utilised, about 15 Ib. of radium would 
keep a one horse-power engine continuously at work for 








many centuries. 








Coat In Russta.—The output of coal in Russia in 1900 
was 985,521,676 poods (a equals 36 }b. English). 
In 1901, the total was carried to 1,006,779,731 poods. 


YORKSIUIREMEN STARTING AMERICAN WorkKS.— Messrs. 
Josepk Benn and Sons, of Beckside Mills, Bradford, and 
Beck Mills, Clayton, Bradford, spinners and manufac- 
turers, are about to start mills at North Providence, 
Rhode Island, United States. It is expected that em- 
ployment will thus be found for about 1000 American 
workpeople. 


Tue Late Mr. H. W. Pearson.—We much regret to 
record the death. on the 20th ult., of Mr. Henry William 
Pearson, the er gineer of the Bristol Water Works. Mr. 
Pearson, who was born in 1846, commenced his profes- 
sional career in 1862, at the Great Eastern Railway Works 
at Stratford, under the late Mr. Robert Sinclair, con- 
tinuing, after Mr. Sinclair’s retirement, in the locomotive 
department of the works under Mr. S. W. Johnson. In 
1870 he was transferred to the civil engineering depart- 
ment under Mr. H. W. Davis, ‘continuing there until 
1872, when he obtained the appointment of assistant 
engineer to the Bristol Water Works, under the 
late Mr. T. Bell. In 1874 he became chief engineer, 
a position which he held until his death. During his 
tenure of office the Bristol water supply was more 
than doubled, the population of the city being now 
over 350,000, and the daily supply reaching 8,000,000 
gallons. The —_ is by pumping and gravitation, and 
the length of distributing mains is over miles, 
During the last 30 years two new reservoirs have been 
constructed and two deep wells have been sunk, while 
the pumping power has m nearly quadrupled. Mr. 
Pearson was the inventor of a very efficient apparatus for 
tapping and making connections with water mains under 
pressure, and this apparatus, which has been largely used, 
was illustrated in ENGINEERING of August 21, 1891, 
page 225. Mr. Pearson was a member of the Institution 
of Civil Engineers and of the Institution of Mechanical 
Engineers, and his death will be widely regretted. 





Tue WarsuiP Borter Triats.—The cruisers Medea and 
Medusa on Friday, November 6, left Gibraltar for home 
for the purpose of testing their boilers and undergoing 
coal-consumption trials. The Medea, Commander H. H. 
Bruce, and the Medusa, Commander F. W. Kennedy, are 
sister ~— ; but while the former is fitted with Yarrow 
boilers, those of the Medusa are of the Diirr type. They 
have twin screws, and each has two funnels, fore and 
aft ; and their principal dimensions are :—Length, 265 ft. ; 

m, 41 ft.; mean draught, 16 ft. 6in. Their displace. 
ment is 2800 tons, and, with an indicated horse-power of 
5000 at natural draught, they are capable of attaining 
a speed of 16.5 knots, while with 9000 at forced draught 
they can reach 19 knots. ' They have a coal capacity of 
400 tons each, with which they can travel 8000 miles 
at 10 knots. . Both vessels were built at Chatham in 
1888, and their engines, of the vertical triple-expansion 
type, are by Messrs. Humphrys and Tennant. The two 
ships left Gibraltar at 6.30 a.m. on Friday, and, working 
four boilers in each ship, commenced the race at eight 
o'clock. The Medusa had a start of half-a-mile, and kept 
this lead all the way home, the Medea finishing three 
minutes behind her. All Friday the ships were close 
together, and on Friday night the’ Medea got almost 
abreast, when a fan broke down, followed by another similar 
breakdown a littlelater. This meant that tho air pressure 
fell, as only one fan was working. One fan having been 
repaired, the distance that had been lost, was gradually 
made up. On Sunday geo J the Medusa was nine 
miles ahead, going strong, and the Medea, with two fans 
working, gradually drawing up. In the meantime the work 
of repairing one of the broken fans had been going on. 
Work went on all day and all night, and after twenty- 
four hours’ continuous labour, the fan was started again at 
3a.m. on Monday, the Medusa being then five miles 
ahead, and 200 miles from Plymouth. The Medea gra- 
dually drew up, until at 6 p.m. a mile separated the ships. 
At nine the Medusa was leading by three-quarters of a 
mile, and Plymouth was sixty miles off ; but do what she 
could the Medea could not lessen the distance, and at 
12.5a.m. the Medusa rounded the Eddystone, with the 
Medea five minutes behind, which, allowing for the start 
of half-a-mile, made her the winner of the race by three 
minutes. The only regret was that the Medea’s fans 
should not have held out. But the fact that she was 
9 miles astern at 6 a.m. on Sunday, and reduced that to 
1 mile in twelve hours with only three fans working, in- 
stead of four, indicates that in the Yarrow boiler we have 
a steam generator which is not surpassed by any in the 
market at the — time. An inspection of the boilers 
after the fires died out showed that they could have gone 
on again at once.— Western Morning News. 
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LONDON AND BRIGHTON RAILWAY WIDENING; BALCOMBE-ROAD BRIDGE. 
MR. CHARLES L. MORGAN, M. INST. C.E., ENGINEER TO THE LONDON, BRIGHTON, AND SOUTH COAST RAILWAY COMPANY. 
(For Description, see Page 651.) 
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THE USES OF PUBLICITY. 
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a manufacturer might be ignorant of the fact that the 
coal consumption of engines had been reduced 75 per 
cent. by a very simple modification in their construc- 
tion. Such ignorance is impossible at the present 
time, thanks to the rapid dissemination of informa- 
tion by technical societies, the Press, and other 
agencies. A new industry has arisen—the purveying 
of news—-and has done more to put men on an 
equality than all the democrats who ever lived. 
Each day, or week, or month, we may, by the 
simple process of reading, inform ourselves of the 
latest progress that has been effected in the 
department of life in which we are interested. 


There is a perpetual handicap in progress; at! 





frequent intervals the less agile in the race can 
transport themselves to a position close behind the 
leaders, if they will take the trouble. The effect 
is seen in the lack of pre-eminent men. It is most 
unusual to find one man leaving all competitors 
behind. In politics it is the stock argument of 
each party that the other side has no men that can 
compel the confidence of the country, and that it 
can only provide a cabinet of mediocrities. In law, 
medicine, and art we find the same thing—plenty 
of able men, but none who rank as acknowledged 
geniuses. If we turn to engineering, can anyone 
believe that the names of the engineers of the 
first half of the twentieth century will endure as 
have done those of the corresponding half of the 
nineteenth century. Anyone can repeat off-hand 
the names of half-a-dozen great engineers of the 
past age—Telford, Smeaton, Watt, Trevithick, 
Stephenson, Brunel, and so on.. But who of those 
who have occupied the presidential chair in Great 
George-street, or Storey’s Gate, in recent times will 
be remembered in the same way in the twenty-first 
century? Sir Benjamin Baker has linked his name 
with two of the greatest works of recent times— 
the Forth Bridge and the Nile Dam—and will not 
readily be forgotten. But for the rest, noone can 
confidently predict that a single reputation will be 
green a hundred years hence. 

The lack of really great men may be ascribed 
to want of perspective, to want of opportunity, 
or to a stunting of the intellectual growth of the 
race. There is something to be said for each 
of these reasons, and probably all of them 
are co-existent. What relative proportions they 
respectively contribute to the result is a matter 
about which very diverse opinions may be held. 
But everyone must admit that lack of perspective 
accounts a great deal for the apparent scarcity of 
leaders in art and science. An ordinary well- 
grown Englishman may look like a giant in Japan, 
and yet will pass without notice in London.. So, 
in an age when knowledge is sedulously made 
public, and is put at the command of everyone who 
is interested in it, the well-informed man attracts 
little attention. It is rather the ignorant man who 
excites wonder. The pioneers of engineering science 
and practice were few in number, and consequently 
they stood out in full relief, and were not hidden in 
the general crowd. It was only the men of strong 


mechanical instincts that attempted engineering. 


problems ; all others were affrighted at the diffi- 
culties, for they were met at the threshold of their 
careers with the impossibility of constructing the 
machines they might devise. Hence it came that 
it was only men of great ability and greater 
determination who became engineers. They were 
picked men—picked by Nature—and, like all 
picked men, they were few in number, and 
consequently they were prominent. Added to 
this, their reputations were not dwarfed by the 
imitations of smaller minds. What they did 
was at first only known to few, and they had time 
to perfect their achievements, and repeat them 
many times before others followed in the path they 
had trodden. ._What they built was seen in true 
perspective, and was not hidden by a crowd of 
meaner edifices erected all round. 

The early engineers seem to us, who live ina 
more crowded age, as happy in their opportunity. 
There was, at’ least, plenty of scope for them. 
Now it often seems difticult to find a subject in a 
stage for inventive skill to work upon ; although 
there are still innumerable unsolved problems in 
engineering. The difference between their time and 
ours is, in this respect, probably not so great as 
we imagine. The real distinction is that the 
inventor suffered less from competition then. We 
see this when we compare the circumstances under 
which Watt worked with those surrounding Mar- 
coni. Ofthe two, Marconi would seem to have had, 
were it not for the publicity attending his efforts, 
the better opportunities. Steam-engines were in 
commercial existence before the time of Watt, and 
he only came forward with an improvement. Yet 
he is regarded as the inventor of the steam-engine, 
which, in his hands, underwent an entire change. 
It gradually grew from a most wasteful motor, 
applicable only for pumping, into a really efticient 
prime mover, available for all manufacturing pur- 
poses. During the period that this progress was 
being effected, Watt held the field almost to himself; 
at any rate, such competitors as he may have 
had were unable to write their names in the 
history of the time with sufficient distinctness to 
be remembered by the public. How different has 
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been Marconi’s experience! There was no wireless 
telegraphy worth speaking of before he brought 
forward his’ system. But before his early demon- 
strations were six months old, there were half-a- 
dozen plans for etheric signalling before the public, 
and some of his competitors already claim to have 
surpassed his results. Marconi has certainly been 
as reticent as possible as to the means which he 
employs ; but in spite of the care with which he 
has guarded his methods, the knowledge of them 
has spread, until many an amateur has practised 
wireless telegraphy in his back garden. Although 
signalling without wires is probably the most 
remarkable and striking achievement of the past 
century, it is by no means certain that it will, in 
the future, be linked with the name of Marconi, 
or of any other single inventor. The opportunity 
of achieving lasting fame is now much more difti- 
cult to find than in the time of Watt. 

There is much to be said in favour of the theory 
that Nature is growing chary of geniuses, and 
that the race no longer produces men of abnormal 
mental stature. It is quite certain that modern 


masterpieces in art, in architecture, in music, | 
| portant than this is the consideration that he shall 
| be able to contribute to the advance of the world, 


and in literature, are exceedingly rare, if they 
exist at all. In all that pertains to beauty— 
beauty of form, beauty of colour, beauty of sound, 
«nd beauty of thought — we are immeasurably 
behind the period of the Renaissance. There is 
really no reason why we should be in advance of 
it. All our progress have been in science and in 
mechanics, and these have no relation to beauty. 
Art is a matter of feeling and temperament, and 
research can only be valuable in finding better 
methods for expressing it. It is hopeless to expect 
that it should create or improve it. But when we 
turn to engineering, the matter is entirely different. 
Here we are not dependent on feeling. Every accre- 
tion of experience, every addition to our power over 
the forces of Nature, puts us into a stronger posi- 
tion. The engineers of to-day, although they may 
not make for themselves such lasting names, are 
more than the equals of those of a hundred years ago 
in their capability to deal with difficult problems. 
In many.cases they have not the deep mechanical 
instinct of Watt, an instinct which seemed to lead 
him, like a guardian spirit, to the right means to 
attain hisend ; but in place of it, they have an im- 
mense store of gathered knowledge and experience, 
out of which they can draw to meet the various 
difficulties they encounter. In support of the con- 
tention that the engineers of the present day need 
not fear comparison with those of the past, we 
might point to the large-power multiphase gene- 
rator. tt is only twelve years since this was first in- 
troduced on a small scale, and yet it isnow made in 
sizes of 5000 horse-power, and of an efticiency that 
falls short of unity by only a very small amount. 
The theory of the machine, the source of its internal 
losses and their amounts, and its best dimensions, 
have been investigated with great minuteness, while, 
so great is their perfection, that such machines 
can be run in parallel with diverse forms of 
motors when separated by many miles. As com- 
pared with the improvement of the Newcomen 
engine, ‘the multiphase generator is a problem 
of immense complexity, and one which we believe 
would have been unsolvable on the one-man system 
of the past. It is the product of the technical society 
and the technical paper. It was only in 1891 that 
the subject first came into prominence at Frankfort, 
and during the past twelve years the progress that 
has been made has been unparalleled in the history 
of mechanics. Yet to-day the multiphase gene- 
rator is not associated with the name of any parti- 
cular man. Out of curiosity, we have looked into 
three recent books on the subject, taken at random, 
and not one of them mentions the inventor, or any 
one to whom credit is given for an important im- 
provement. 

The gain to the world by the rapid dessemination 
of knowledge is beyond all calculation. .Changes 
that formerly occupied a generation are now effected 
in a few years. It is not that the individual man 
has a wider intellectual grasp of the great problem 
of Nature, but that hundreds, or thousands, of 
minds each contribute their little effort to the final 
result, and that each starts with the combined 
knowledge of all. The man who makes a small 
discovery hastens to gain the credit of it by 
laying it before a technical society, or by ob- 
turing publicity for it in the columns of a 
jownal. He knows that if he delays, some 


one else will very likely arrive at the same result 
and will be sure to claim it for himself. Then all 


the advantage will be lost to the first discoverer, 
and he will have thrown away the enhanced 
reputation he might have had, and will have 
gained little by working in secret. The scrip- 
tural idea that the liberal giver amasses more 
than the niggardly man is certainly true in 
matters of science. It is only by publishing 
freely the results of research that it is possible 
to secure reputation, and it is only by making 
a reputation that a scientific man can obtain an 
adequate reward for his labour. Naturally, such 
a course forces the pace, but the race is now only 
for him who can lead from start to finish. What- 
ever befalls the individual, the community gains ; 
and it so fully realises the advantages it obtains, 
that it will never let die the system by which 
it secures knowledge of what is happening in the 
world. 

Our public men now all preach the virtues of 





should not, end when college is left. 


technical education, which is, of course, a system 
of imparting to a youth the knowledge of the prin- 


| ciples and practice of the craft which he is to follow. 


The popular idea is that he shall start fair from the 
line, whatever befal] him after. But more im- 


and not be prevented, by ignorance, from lending 


‘such aid as he may be intellectually capable of 


towards the general welfare. Education does not, or 
Properly it is 
|only begun, and it has to be continued by the 
' regular assimilation of knowledge from all available 
sources. It ought to be impossible nowadays for a 
manufacturer to buy an antiquated tool or machine, 
but we fear that it is not. Certainly there are 
plenty made, and doubtless they find buyers, in 
| spite of the fact that technical societies and journals 
| afford easy means of learning all that is known, and 
| that it is necessary to know, about the latest efforts 
| of inventors and scientific men. 





COAL PRODUCTION 
- CONSUMPTION. 

In the economics of nations coal must be re- 
garded as latent wealth, as a means of employ- 
ing labour, and as a commodity of exchange ; but 
coal, as a source of mechanical power, is also 
a valuable producer of wealth, and in considering 
the recent return of the production, consumption, 
and exchange of coal in all the large industrial 
;countries in the world, just issued by the 
| Board of Trade, it is well perhaps to look at the 
question from all these points of view. It is satis- 
factory to know that the 227,000,000 tons of coal 
produced last year shows an increase of 46,000,000 
tons when compared with the output ten years 
ago. In value the gain is 27,000,000 sterling— 
from 66,000,000 to 93,500,000 sterling—while em- 
ployment has been given to 250,000 more men 
than was the case ten years ago, the number 
of men now employed above and below ground 
being 1,452,000. But when it is noted that nearly 
half of the augmentation in production has been 
exported, it is worth while to consider whether, as 
a nation, we are wise in mortgaging the future by 
freely dispensing to competitors one of the most 
important requisites for the prosecution of those 
manufacturing industries upon which the prosperity 
of the country depends. 

The extent to which this increased exportation 
has developed cannot easily be gauged from the 
Board of Trade returns, for, unfortunately, there 
is included as exports the coal used for replenish- 
ing the bunkers of our steamships engaged in 
foreign trade. This use for British purposes 
must be taken into account in attempting to 
measure the extent to which our coal resources are 
being depleted for the assistance of other nations, 
both in manufacturing and in challenging our 
naval supremacy. The increase in our exports 
since the early ‘nineties is about 20,000,000 tons, 
equal to about 50 per cent. Our fleet of steamers 
in all parts of the world, it is true, has increased 
in gross registered tonnage at an equal ratio; but 
when it is noted that this increase includes ships 
engaged in all seas, many of them drawing their 
coal supplies from other coal-producing countries, it 
will be recognised that our exports for the assist- 
ance of foreign countries have increased very con- 
siderably. Moreover, there is the unquestioned 
fact that the coal exported for foreign countries 
is, as a rule, of the superior class—that which 
we ought most to conserve for our future use. If 
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we turn to the actual exports, we find that of 





the total coal consumption of Russia 12 per cent. 
is provided from British mines; in the case of 
Germany, 5} per cent.; France, 15$ per cent.; 
Sweden, 90 per cent.; Belgium, 3$ per cent.; and 
Spain 43 percent. Inall these cases there has been 
a steady increase in the amount of fuel used, as well 
as in our supplies. In the case of Russia, for in- 
stance, our contribution has doubled to 2,250,000 
tons, but this advance is not at the same ratio as 
the total quantity consumed. The increase in 
British coal imports to Germany in ten years has 
been 1,750,000 tons, the total now being 5,216,000 
tons, and here our contribution has risen prac- 
tically at the same ratio as the total consumption. 
In our supplies to France the increase has been 
2.1 million tons, bringing the total now to 6,500,000 
tons, our percentage to the total being now 15} 
against 125 per cent. And thus throughout the 
whole list, our contributions increasing at a rate 
which, while satisfactory for the coal-miners and 
masters of the day, suggests some interesting con- 
siderations if we regard the coal as a national asset. 
Coal Production and Consumption. 


| United | 
| Kingdom. 


United 


States. Germany. 


. tons 227,095,000 | 268,688,060 | 107,436,000 
46,000,000 168,000,000 | 36,060,000 


Production : ; 
Increase in ten years ,, | 


¥, ” ../25 per cent. 67 per cent. |50 per cent. 
Production per head of| | | 
population me 5.41 3 40 1.86 
Production per miner, tns| 282 539 242 
Price per ton at pithead) 8s. 23d. | 5s. 93d. &s. 104d. 
Consumption : tons 166,698,000 | 265,105,100 | 95,325,000 





Increase in ten years ,, | 44,000,000 | 107,000,000 | 30,000,' 00 
. 30 per cent. 67 per cent |15 per cent. 


” ” . 
Consumption per head | 3.97 tons | 3.36 tons 1.65 tons 
Increase in ten years ..| 23 93 35 

* twenty years 03 | 1.41 -56 


Coal consumption affords some indications of the 
industrial advance of the nation, although these are 
not conclusive. The figures in the Board of Trade 
return are, from this point of view, of much in- 
terest. While Britain is entirely independent of 
any other country for her coal supply, other coal- 
producing nations still seem to be compelled to 
import some British fuel of high caloritic value ; 
but in the case of Germany, Belgium, Japan, and 
the United States the exports exceed the imports. 
With France, Russia; Italy, Austria-Hungary, and 
Spain the excess is on the side of the imports, 
France being the most notable case. Looking for 
the moment at production, we find that the United 
States of America alone excel us in the total ton- 
nage of coal mined. In the early ‘nineties their 
total was considerably short of the British aggre- 
gate, but since the beginning of this century they 
have excelled, their total for the past year being 
268,688,000 tons, whereas Britain’s total—also the 
highest yet reached—is 227,095,000 tons. Germany 
takes third place with 107,500,000—rather less than 
in the two preceding years. 

France makes a poor fourth with 29} million tons, 
Belgium coming fifth with 22? million tons. The 
figures for Russia are 16} million tons, and for 
Austria-Hungary 13.1 million tons. Nearly all the 
important coal-producing countries have increased 
their output at a greater rate than Britain. Even 
taking the average of about ten years ago, we find 
that the increase in the tonnage of coal mined in 
this country was 46 millions, whereas in the 
United States it was 108 ‘millions; in Germany, 
36 millions; in Russia, 10 millions; in France, 
4 millions ; and in Austria-Hongary, 3 millions. 
Some of the colonies increased their total at a rapid 
rate—the advance in ten years in India, for instance, 
being 5 million tons; in Canada, 4 millions ; and 
in New South Wales, 1.9 million; and New 
Zealand, the next large producer, 600,000 tons. 
Their figures, although in the aggregate small, 
nevertheless indicate a rate of expansion which is 
highly satisfactory. 

Even if we confine ourselves to the consideration 
only of the development of the consumption of 
fuel, we find that other countries are moving at 4 
more rapid rate than is the case with us. Of course, 
‘fuel tonnage” is not a convertible term with 
‘‘power ” for industrial uses, because one has got 
to consider the economy practised in converting 
the coal into heat and work. In one case a ton of 
coal may be capable of giving 1500 horse-power 
for an hour; in another instance it may yield 
only 300 horse-power; and we fear that when 
coal is selling at 8s. 3d. a ton at the pit- 
head, as has been the case during the past 
year, there is not a very great incentive to 
the adoption of economical means for converting 
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fuel into mechanical work. Much has yet been 
done in this department ; but we are hopeful, in 
view of the recent demonstrations of the high 
economy obtained by using producer gas as a 
medium rather than steam — especially as small 
coal can thus be advantageously used—that our 
manufacturers will in the future attain a higher 
degree of economy than in the past. German and 
Belgian manufacturers have been quick to realise 
this advantage. Accepting, therefore, the tonnage 
of coal as the only available, although somewhat 
inconclusive, standard of the progress of manufac- 
tures, we find that the total consumption in the 
United Kingdom has increased 44 millions in ten 
years, being now 166,698,000 tons. In the United 
States, on the other hand, the increase has been 
107 million tons, bringing their consumption up to 
265,105,000 tons. Germany has added 30 million 
tons in ten years; Russia, 11.4 million tons; 
France, 7.2 million tons; and Belgium, 4 million 
tons. Among our dependencies, Canada has in- 
creased her use of coal to the extent of 5 million 
tons ; India, 4 million tons; New South Wales, 
1.1 million tons ; New Zealand, 585,000 tons ; and 
the Cape of Good Hope, 400,000 tons. 

In such matters, however, one must consider the 
growth of population, and its connection with the 
consumption of coal; but here, again, the United 
States and Germany seem to have made greater 
progress than has been the case in this country ; 
the addition in ten years to the coal consump- 
tion per head of the population having been, in 
Britain, 0.23 tons; inthe United States, 0.93 tons; 
and in Germany, 0.35 tons; while in 20 years 
the increase here has been 0.35 tons ; in the States, 
1.41 tons ; and in Germany, 0.56 tons. We in the 
United Kingdom, however, consume more coal per 
head of the population than any other country, 
our average still exceeding that of the United 
States very considerably. But it must be remem- 
bered that coal is practically our only fuel, both 
for domestic and manufacturing purposes. There 
are one or two water-power installations, and, in 
country districts, peat is partly used; but these 
account for such a small proportion of the heat 
available as to be negligible. In the United 
States, on the other hand, the use of wood and the 
utilisation of water-power have in recent years 
grown to a very appreciable extent, especially since 
the introduction of electricity as a medium of power 
transmission. Petroleum also influences the result ; 
and in this connection it is worthy of note that the 
production of crude oil in the United States has 
increased 60 per cent. in ten years. In Germany, 
lignite, wood, and denatured spirits are in exten- 
sive use. Taking the first item alone, we find that 
the total production is now 44 millions (almost 
entirely utilised in the Fatherland), a total which 
appreciably increases the power available for in- 
dustrial purposes. In the United Kingdom the 
consumption per head of population is put at 3.97 
tons ; for the United States, 3.36 tons; and for 
Germany, 1.65 tons per annum. The chief feature 
on which to base congratulation is therefore the 
British coal export trade ; but it is doubtful if this 
is quite a reason for general satisfaction. 








JAPAN IN THE BEGINNING OF THE 
TWENTIETH CENTURY. 

AFTER more than 30 years’ strenuous work in 
fitting themselves to be efficient members. of the 
comity of nations, it is only natural that the 
Japanese should be desirous to make the results 
of their exertions known to the other nations of 
the world. For some time past they have there- 
fore freely distributed their official . publications, 
and these have been very useful in conveying in- 
formation regarding present conditions. While, 
however, some of them have contained a good deal 
about departments other than that by which the 
report was issued, they did not profess to give even 
an approximately complete picture of the develop- 
ments which had taken place in Japan since that 
country determined to take advantage of the use of 
Western science and its applications to industry 
and national life. To a certain extent that want 
has now been supplied, and a very interesting 
publication has been issued, which, although not 
official in the strict sense of the term, is essentially 
80, as it has been prepared by Mr. Haruki 
Yamawaki, the private secretary to the Minister of 
Agriculture and Commerce ; and as the book was 
undertaken at the request of His Excellency, Baron 
Hirata, Minister of State for Agriculture and Com- 


merce, the author had all the resources of the 
various departments of Government placed at his 
disposal, and the result has been a very complete 
and correct view of the extraordinary progress 
made by Japan in all spheres of activity during the 
past few decades. The book makes no pretensions 
to literary grace, or even to logical arrangement, 
but when we remember that it was written by one 
to whom English was a foreign language, we must 
admit that it is a very creditable performance. It 
will be found to be a perfect mine of information 
for those who follow in the production of articles 
and books on Japan. 

The name of the publication is ‘‘ Japan in the 
Beginning of the Twentieth Century,” and it must 
be said that even to those who know Japan fairly 
well, in special aspects, it will be found both 
interesting and useful ; while its perusal by foreign 
readers generally will enable them to understand 
the amount of progress which has been made, and 
which, in the short space of one generation, has 
brought Japan from conditions of feudalism to a 
strong position of consolidated military power, able 
and determined to make its influence felt among 
the nations of the world, especially in all matters 
affecting Far Eastern policy; and at the same 
time has enabled her to take a position of impor- 
tance among the manufacturing, nations of the 
world. 

It is impossible even to condense the contents of 
the book, as they are for the most part made up of 
facts and figures which must be studied in their 
original form to be of much use. All we can do, 
meantime, is to give some idea of the nature of the 
wonderful changes which have taken place in Japan 
during the past thirty years or so. The first part of 
the book gives a good deal of information with regard 
to the geography and population of the country, its 
administrative system, and the conditions of land 
tenure. The fact that the population of Japan is 
increasing, under the conditions which now exist, 
at the rate of about half-a-million a year, explains 
a good deal of the anxiety of the Japanese to 
obtain a hold of the markets of Korea, China, and 
neighbouring countries ; for while they have been 
doing their best to improve the methods of agri- 
culture and develop its extent, and thus have been 
able to make the increase of agricultural produce to 
approximate to the increase of population, they 
recognise the necessity for other steps being taken 
to relieve the pressure. Their country is rapidly 
developing its industries, which are able to absorb 
a considerable part of the increase of population, 
and, of course, markets must.be found for the sur- 
plus production. Another very significant fact, 
and one which will have considerable effect on the 
future of special departments of industry, is that 
males. exceed the females by about two per cent. 
Industry and modern conditions are reducing the 
difference, and when the balance is turned the 
other way, as it is in this country, the woman 
question will come to the front, and women will 
push their way into industry and other work which 
is at present monopolised by men. 

The second part of the book is taken up with 
agriculture, and it contains a great deal of infor- 
mation which will be of interest to agricultu- 
ralists in this country. It proves most distinctly 
that, notwithstanding all the developments which 
have been made in Japan with regard to Western 
industries, the Japanese fully recognise the im- 
portance of the oldest industry of all—namely, 
agriculture. They have developed agricultural 
education in all its departments, organised experi- 
mental farms, encouraged systematic stock-breeding, 
and developed the various departments of agricul- 
ture, and with most satisfactory results. In normal 
years of harvest, the produce is nearly sufficient for 
the increased population. What are called the 
primary industries—namely, fishery, mining and 
metallurgy, and forestry—are described in an in- 
teresting manner, which gives a very good idea 
of the natural resources of Japan. 

The third part of the book treats of manufactur- 
ing industry, and no doubt this is the part which 
will appeal most to our readers. After a sketch 
of the history of industries in Japan, and a note of 
the most important of the native industries, and 
of the districts in which they are chiefly carried 
on, statistics are given of the principal exports of 
manufactured goods during the past few years. 
Eighteen years ago the value of these was a little 
over 16 million yen, while in 1900 it was over 137 
million yen. The import of manufactured goods 
eighteen years ago was a little over 21 million yen, 





while in 1900 it was over 141 million yen. A 
detailed examination of the statistics shows a very 
rapid development in the departments of silk and 
cotton manufactures, while the manufacture of 
hempen and woollen fabrics, of machinery, matches, 
paper, sugar; tobacco, matting, and umbrellas, all 
show very rapid increases, 

A good deal of information is given with regard 
to the organisation of manufactures, and of the 
different kinds of limited liability companies which 
have been furmed for purposes of manufacture. Of 
these, in 1900 there were 2554, with an aggregate 
capital of 216,766,903 yen, a paid-up capital of 
158,851,730 yen, and reserve funds to the amount 
of 17,697,546 yen. The detailed list of these com- 
panies shows great variety, and proves that the 
Japanese have introdticed to a greater or less extent 
almost all the industries which are found in this 
country. Details are given of the working hours 
and wages, which afford some data for interesting 
comparisons with this country. The former, as a 
rule, vary from 12 to 16 hours, and the wages 
are small compared with those of this country. 
Wages by themselves, however, do not give 
much information with regard to actual cost per unit 
of product, which, after all, is the determining 
factor. The number of institutions which exist 
for industrial education are numerous, and vary 
from the Universities of Tokio and Kyoto to 
technical and trade schools of many kinds. Factory 
legislation, the apprentice system, and, in short, 
all the problems which are to be found in an indus- 
trial country, are receiving attention in Japan. 
There are also a considerable number of special 
associations or institutions for the study of subjects 
connected with the different departments of engi- 
neering and industry, all of which publish trans- 
actions containing papers of a high standard. 
Detailed information is given of the hes relating 
to patents, designs, and trade-marks, and statistics 
of the number of applications which have been made 
for the protection of inventions and designs. 

The fourth part of the book deals with the 
foreign trade, and enters into details, many of 
which we have given on former occasions, so that 
it is not at present necessary to repeat tham. The 
detailed information which is given, however, will 
be found most interesting to those engaged in trade 
with Japan. The provisions which have been made 
for the encouragement of foreign trade are very 
complete, and include Chambers of Commerce, the 
Higher Council of Agriculture, Commerce and 
Industry, the Inspection of Foreign Markets, 
Industrial Guilds, Commercial Samples Museum, 
Industrial Reports, and several other means of 
keeping up with the latest developments in other 
countries. 

The fifth part of the book deals with the finances 
of the country; but, as we have from time to 
time given some information on this point, we will 
meantime pass it over with the remark that it will 
be found most interesting to financial and commer- 
cialmen. Part VI. deals with the army and navy, 
and in view of the importance of the subject at the 
present time, we may take an early opportunity of 
giving some details of the Japanese Navy. The 
book concludes with an outline sketch of education 
in Japan, going over the ground which we have on 
several occasions explained to our readers. Alto- 
gether, Mr. Yamawaki’s compilation gives the most 
complete statistical account of the developments 
which have taken place in Japan which has yet 
appeared, and will be found most useful to future 
historians and to those who wish to: picture the 
industrial evolution of the Britain of the East. 








THE SMOKE NUISANCE, 

Since the Smoke Nuisance Prevention Society 
commenced its campaign against the emission of 
black smoke from chimneys in the Metropolis and 
elsewhere, the question, how far they are legally 
liable, has been of the greatest importance to 
manufacturers. Cases are frequently brought to 
the police courts in which ingenious defences are 
raised with varying success. A short statement of 
the existing law relating to smoke nuisance may 
be found useful. It is provided by Section 24 of 
the Public Health (London) Act, 1891, which is 
practically identical with Section 91 (i.) of the 
Public Health Act, 1875, that ‘‘any furnace or 
fireplace which does not, as far as practicable, con- 
sume the smoke arising from the combustible used 
therein, and which is used for working engines by 





steam, or in any mill, factory, dye-house, brewery, 
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bake-house, or gas-works, or in any manufacturing 
or trade process whatsoever ; and 

(6) Any chimney (not being the chimney of a 
private dwelling-house) sending forth black smoke 
in such quantity as to be a nuisance, shall be a 
nuisance liable to be dealt with summarily under 
this Act, and the provisions of this Act relating to 
those nuisances shall apply accordingly. 

Provided that the court hearing a complaint 
against a person in respect of a nuisance arising 
from a fireplace or furnace, which does not con- 
sume the smoke arising from the combustible used 
in such fireplace or furnace, shall hold that no 
nuisance is created, and dismiss the complaint if 
satisfied that such fireplace or furnace is con- 
structed in such manner as to consume, as far as 
practicable, having regard to the nature of the 
manufacture or trade, all smoke arising therefrom, 
and that such fireplace or furnace has been care- 
fully attended to by the person having the charge 
thereof, 

The above section is divided into two parts— 
namely (1) that part which makes it an offence to 
have a furnace which does not, as far as practicable, 
consume its own smoke; and (2) the part which 
makes it unlawful to have a chimney sending forth 
smoke in such quantities as to be a nuisance. The 
proviso to the section exempts anyone from liability 
if the fireplace or furnace is constructed in such a 
manner as to consume its own smoke as far as 
practicable. 

In Weekes v. King (1885, 53 L.7'. 51) an in- 
formation was laid against the proprietor of a 
brewery ‘‘for that black smoke was sent forth 
from the chimney of his brewery in such quantities 
as to be a nuisance.” He was convicted and fined. 
The Court, which consisted of Pollock and Day, 
JJ., upheld the conviction, upon the ground that 
the proviso extended only to the first part of the 
sub-section, and not to the latter part, making it 
an offence to send forth black smoke in such a quan- 
tity as to be a nuisance. It follows from this that 
the defendant was not entitled to call evidence as 
to the construction of the furnace. 

It is all-important to observe that the Public 
Health ct contains an important limitation to the 
operation of the above section, for it is provided 
by Section 334 that ‘‘ Nothing in this Act shall be 
construed to extend to mines of different descrip- 
tions, so as to interfere with, or to obstruct, the 
efficient working of the same, nor to the smelt- 
ing of ores and minerals, nor to the calcining, pud- 
dling, and rolling of iron and other metals, nor to 
the conversion of pig iron into wrought iron so as 
to obstruct or interfere with any of such processes 
respectively. 

It was held in the case of Pattison v. Chamber 
Colliery Company (56 J.P. 200) that in spite of 
this section, Section 91, which provides for smoke 
nuisances, applied to the chimney of a coal-mine, 
unless it could be shown that the smoke from it 
could not be prevented without interfering with 
the eflicient working of the mine. 

To appreciate the full meaning of this section, 
it is necessary to have regard to all its terms. 
Thus, in order to excuse himself from liability, it 
would be necessary for the owner of a rolling-mill 
to show that if he were ordered to prevent the 
issue of black smoke from his chimney, his rolling 
would be unduly interfered with. 

It is not easy to say what mills are included in 
the term “ rolling-mills.” In a case recently heard 
by the Recorder of Shettield on appeal from a con- 
viction by a magistrate, we understand that the 
owners of a silver-rolling and wire mills sought to 
excuse themselves from liability on the ground that 
their premises came within the definition ; but we 
understand that this contention was not allowed to 
prevail. 

So far as can be ascertained, there is no excep- 
tion of this kind in the Pubiic Health (London) Act, 
1891. It would seem, therefore, that the owners 
of all furnaces, &c., within that district are to be 
treated on the same footing as the owners of an 
ordinary factory. 

Nor is liability in the Metropolis limited to fac- 
tories. The Act of 1891 provides by Section 23 (3) 
that every steam-engine and furnace used in the 
working of any steam-vessel on the River Thames, 
either above London Bridge, or plying to and fro 
between London Bridge and any place on the 
River Thames westward of the Nore Light, shall 
be constructed so as to consume or burn the smoke 
arising from such engine or furnace ; and if any 
such steam-engine or furnace is not so constructed, 





or, being so constructed, is wilfully or negligently 
used so that the smoke arising therefrom is not 
effectually consumed or burnt, the owner or master 
of such vessel shall be liable to a fine not exceeding 
5l., and on a second conviction to a fine of 10/., and 
on every subsequent conviction to a fine of double 
the amount of the fine imposed on the last preced- 
ing conviction. A proviso to this section enacts 
that the words ‘‘ consume or burn the smoke ” shall 
not be held in all cases to mean ‘‘ consume or burn 
all the smoke,” and the Court hearing an informa- 
tion against a person may remit the fine if of opinion 
that such person has so constructed his furnace to 
consume or burn, as far as possible, all the smoke 
arising from such furnace, and has carefully 
attended to the same, and consumed or burned, as 
far as possible, the smoke arising from such fur- 
nace.” That this section has full force and effect is 
shown by the fact that in a recent prosecution the 
owner of a steam-tug on the river was convicted 
and fined. 

The question sometimes arises with an em- 
ployer: Can he be held responsible for the acts of 
his workmen in allowing smoke to be emitted from 
the factory chimney to such an extent as to be 
a nuisance? In the case of Niven v. Greaves 
(1890, 54 J.P., 548) the defendant was owner of a 
mill which, upon several occasions, sent forth black 
smoke from its chimney. The furnaces communi- 
cating with the chimney were constructed in such a 
manner as to consume their own smoke as far as 
practicable. The respondents had exercised reason- 
able and proper supervision over the persons in 
charge of the furnaces, and the nuisance com- 
plained of arose through the neglect of the stokers, 
and not through that of the respondents or their 
foreman. When the case reached the Divisional 
Court, Coleridge and Fry, L.JJ., held that there 
should have been a conviction. In an earlier 
case, however (Chisholm v. Doulton, 22 Q.B.D., 
736), where it was shown that the furnaces 
were properly constructed, that there was no 
negligence on the part of the defendant or his 
foreman, but that the smoke was caused by 
the act of the stoker who lighted the fire, Mr. 
Justice Field decided that the defendant could 
not be held criminally responsible for the negli- 
gence of his servant, saying :—‘‘ It is a general rule 
of law that a person cannot be convicted and 
punished in a proceeding of a criminal nature 
unless it can be shown that he had a guilty mind. . 
.. It is said that the respondent is liable because 
he, in fact, used this furnace for the purposes of 
his trade. I agree that he used it, for I entertain 
no doubt that if this were a civil proceeding for 
damages, he would be liable, and yet he could in 
such proceeding only be liable if he were the person 
using it. . . . The essence of the offence is that it 
should be negligent, and here the respondent took 
all the care he could.” 

It generally falls to the lot of magistrates to 
apply the law as above stated. In deciding whether 
an offence has been committed, it is their duty to 
take a broad view of the facts, and decide each case 
upon its own merits. Smoke that would be a 
nuisance in an agricultural district would probably 
be nothing out of the common in a manufacturing 
town. The magistrate, again, often has some diffi- 
culty in ascertaining whether there has been an 
emission of smoke so black as to be a nuisance. 








INDIAN MINERALS. 

In the annual report of the Geological Survey of 
India for 1902-3 some interesting information is 
given of the investigations of Mr. Bose on the coal 
deposits of the Shillong Plateau. In March of last 
year Mr. Bose discovered traces of coal in a stream 
about 4 miles west of Barapain, near Shillong. 
Following up this discovery he came upon some 
outcrops situated close to the head waters of a 
stream known as the Um Rileng. Several good 
seams 4 ft. 6in. thick have been laid bare, and 
the assays of the samples have been satisfactory. 
The coal is situated in a good position, as it is only 
11 miles from Shillong and 2 miles from the Shillong- 
Gauhati cart-road. The work of testing the resources 
of the field was undertaken by the Public Works 
Department, with the assistance of advice from Mr. 
Bose. Two pits, put down at selected distances 
from the outcrop, in the hope of meeting the seams 
and thus proving the horizontal extension of the 
coal, reached, respectively, 28 ft. and 21 ft., when 
difficulties arose from the influx of water, and it was 
decided to continue the test by boring. Matters 


were at this inconclusive stage at the close of the 
season, but an attempt will, we are told, be made to 
carry out the work more energetically during the 
present year. Operations for coal were also carried 
on in four areas in the Punjab, Kalabagh, Kuch 
Kuch, and Sanguito and Mulla Khel and Sultan 
Khel. Inthe Kalabagh area the deposits were very 
valuable in quality and thickness, but a rough 
estimate shows that only something like 50,000 tons 
of fuel is available. In the Mullah Khel and 
Sultan Khel areas more promising results were 
obtained, anda big seam of about 4 ft. thickness 
was discovered ; of the quality of the coal we are 
promised further information after the laboratory 
experiments have been finished. Some of these 
discoveries are promising, and*give colour to the 
contention that a more energetic investigation of 
the country’s mineral resources would bring a great 
reward. ‘To the credit of the department, how- 
ever, it must be allowed that it is developing quite 
a marked degree of enterprise. But whatever the 
future may have to show, the country will, for the 
present, have to depend upon the old sources 
of coal supply—the Raniganj, Jherria, and Giridih 
coalfields in Bengal, at Singareni in the Nizam’s 
territory, at Mukum in the Lakhimpur district in 
Upper Assam, at Mohpani and Warora in the Cen- 
tral Provinces, and at Umaria in the Central Indian 
Agency. Progress has been very rapid in recent 
years, and it will be of interest to many to know 
that last year’s output reached 7,424,500 tons, as 
compared with 3,540,000 tons in 1895. Indian coal 
is now extensively—in some places exclusively— 
employed for the railways, coasting and river 
steamers, mills and factories; but, as in the case 
of salt, the conditions of transport are not yet 
sufficiently developed (though they are being greatly 
improved) to permit of the exclusive use of — 
Indian coal for industrial purposes. The quantity 
of Indian coal used in India is therefore supple- 
mented by an importation which has averaged 
267,000 tons annually in the last five years. Im- 
ported coal is mostly landed in Bombay, the mills 
in that place requiring large quantities of fuel, and 
being too remote from the Indian sources of supply 
to find the use of native coal economical, having 
regard to the easy conditions on which steamers 
carry coal to India as freight. Most of the im- 
ported coal is English, a small quantity being also 
received from Japan. 

It is not generally known that India ranks among 
the principal producers of manganese in the world, 
and it could greatly increase its output but for the 
remoteness of most of the important centres of 
consumption. The high quality of the ores in the 
Central Frovinces permits of their export, in face 
of a railway journey of over 500 miles and a heavy 
sea freight to the European and American markets. 
But this limits the production to the better grades. 
Iron ore deposits are also plentiful enough to keep 
a big industry supplied if only the conditions were 
favourable for its establishment. At present the 
production is insignificant, the ore being worked 
for the most part only in the Raniganj district 
of Bengal, where it occurs in close proximity to the 
coalfield. According to the figures—which, however, 
are said by the Director-General of Statistics to be 
of doubtful accuracy—the production of 1902 
amounted to only 80,869 tons, of which 76,056 
tons were produced in Raniganj. The adequate 
utilisation of the iron ores of Bengal and other 
parts of India-involves the outlay of very large 
capital for the manufacture of wrought iron and 
steel in the forms in which these metals are mainly 
used in India. The cost of fuel is also a difticulty 
in places where coalfields are remote. Efforts are 
being made in Western India to overcome these 
difficulties, and to start experimental workings of 
certain rich iron ores in the Central Provinces. 

Gold is produced mostly in the mines of the 
Kolar district, in Mysore, where the annual output 
now exceeds half a million ounces. From the 
mines in the Nizam’s territory only a small quantity 
was extracted until 1901. ecently arrangements 
have been made with a view to re-opening the old 
gold-mines in the Dharwar district and -the Sangli 
State of the Bombay Presidency. The officials of 
the Geological Survey are particularly energetic 1n 
their investigations of all reported discoveries of 
gold. Hitherto, however, they have been re- 
warded with nothing of real promise. Dealing with 
Chota Nagpur, the annual report says that the metal 
is ‘* undoubtedly widely distributed ; indeed, almost 
universal; and future explorations may possibly 





reveal an instance of local concentration in payable 
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quantities.” But the results so far obtained of a 
fairly conducted exploration are sufficient to show 
that, in the absence of such definite evidence, gold- 
prospecting in this area could not be honestly 
recommended as a reasonable venture. Whilst 
there are not wanting evidences of the persistent 
search for gold in Chota Nagpur during the past, 
there are no signs of extensive and deep ancient 
workings, such as are known in the auriferous tracts 
of South India. The general distribution of the metal 
evidently attracted numbers of native workers in 
the past ; but there is no striking instance to show 
that their efforts were maintained for long in any 
one place, and this interpretation of their results 
is in agreement with the conclusions of the survey 
just made. A prominent and important feature in 
the country is the great Dulma band of dioritic 
trap which runs from south of Dhadka, in the 
Manbhum, into Western Signhbhum, has affected 
all rocks in its neighbourhood, and appears to be 
responsible for the auriferous character of the 
quartz veins, as all the instances of gold found 
in situ have been in close proximity to the Dulma 
trap, or dykes of a similar petrological charac- 
ter. The most conspicuously auriferous horizon 
in the Dharwar series is a little south of the Dulma 
trap-band, just outside the zone of pronounced 
thermal metamorphism, and, judging by the distri- 
bution of alluvial gold at Patkum and Manbhum, 
a similar auriferous horizon exists to the north of 
the trap. The well-known copper-bearing zone, 
shown on the map further south, was not subjected 
to special study, the work being confined to test- 
ing the resources of the country in gold; and, 
as the official report shows, the results are any- 
thing but encouraging. 








AUXILIARY PUMPING MACHINERY 
AT SEA. 

Tue American’s remark that heirlooms were 
not manufactured in his country was made with 
reference to auxiliary pumps used on board ship 
in particular, and not to heirlooms in general. 
It had a special bearing on the substantial and 
lasting character «of such appliances installed 
by British makers on their ships, the point 
being that it was not necessary to put in so 
much weight of metal as English builders deem 
advisable. The question is one, among others, 
which was brought before a meeting of the Insti- 
tute of Marine Engineers in a paper read by Mr. S. 
H. Terry at Stratford, on September 14 last, which 
was discussed at the time, and also at an adjourned 
meeting on October 26. The subject of the paper 
was a wide one—viz., ‘‘ Auxiliary Pumping Ma- 
chinery on Board Ship”—and is one of no little 
interest, particularly to sea-going engineers, who, 
of all others, have a right to expect that such 
machinery committed to their care shall be the 
very best and most reliable that can. be procured. 
The conditions under which machinery at sea has 
to work are very different from those on land. If 
the failure of a pump or engine occurs on land, a 
good deal of trouble and inconvenience may result ; 
but the consequences are not likely to be nearly so 
serious as if the same thing happened at sea, where 
the loss of a vessel might easily accrue, not to 
mention the sacrifice of valuable lives. This being 
so, it is little to be wondered at if the sea-going 
engineer looks with a jealous eye to the make of 
his machinery, and feels, perhaps, a sense of 
personal injury if what he is made responsible for 
is not thoroughly good and serviceable in all 
respects. He it is who has to bear, even more 
than the captain (for everything may depend upon 
his machinery), the responsibility for the safety 
of the ship. 

We have little doubt that much of the auxiliary 
machinery placed on British ships is of sound and 
reliable construction, but we fear this is not always 
the case, and much remains to be done in certain 
directions before it is all that can be desired. In 
these times of severe competition, when it is 
absolutely essential that steamers should be built 
cheaply, there is a great temptation to cut down 
weights and strengths to a point below the minimum 
for safety: the use of cast iron, for instance, 
where gun-metal only should be used, and the 
reduction of the capacity of pumps to the lowest 
limit, are examples of unwise economy. It is 
of the greatest importance that all steamships 
Should be fitted with auxiliary pumps of ample 
size and capable of dealing with very large volumes 
of water in order to assure the safety of the ship 








in case of collision. Large steam-driven centri- 
fugal pumps would appear to be best suited to the 
requirements of modern steamships. The most 
suitable position for these pumps seems to be 
rather a disputed point. The author of the paper 
referred to thinks that, to be really efficient, 
these pumps should be placed sufficiently high 
to enable them to continue working when the 
main engines are already flooded out. This means 
that a foot-valve must be placed at the bottom of 
the suction-pipe, in order to hold the water when 
the pump is standing ; and also the donkey boiler 
which drives the pump must be placed in such a 
position that it can continue working when the 
fires in the main boilers have been extinguished. 
In the case of warships, however, this would 
probably be out of the question, owing to the danger 
of damage being done to the pump or boiler by an 
enemy’s fire. In merchant steamers, of course, 
this objection has no weight. Some engineers 
advocate the use of a double set of suction-valves, in 
order to allow one set to be kept working while the 
other set is being cleaned, in case of its having 
become choked. 

The advantages and disadvantages of single and 
double-acting auxiliary engines is still a matter on 
which engineers appear to be unable to come to a 
unanimous decision. Superintending engineers 
have a great ubjection to any auxiliary machinery 
that makes a noise, and the single-acting engine 
has, perhaps, a pull over its rival in this respect. 
On the other hand, it is probably rather more 
extravagant in steam-than the double-acting type. 
For driving dynamos on board ship the former 
class is much used, though probably for driving 
centrifugal pumps the latter engines are preferred. 

There is another question also in connection 
with the pumping machinery on board ship, and 
that is, the size of the pipes. In many cases these 
appear to be much too small, and there can be little 
doubt that ample size is necessary in order to 
materially increase the safety of a ship. 

A matter of equal importance in the safe and 
efficient working of auxiliary steam pumping ma- 
chinery is the arrangement of the steam-pipes, and 
the proper provision for draining water from 
them. The author, in his paper, referred to cases 
he had met with of steam and water having to 
fight their way in opposite directions along a 
pipe, or, in other words, the pipes were so 
laid that the water of condensation had to flow 
back towards the boilers against the steam. 
Certainly we know there are cases of this kind, but 
we can hardly believe that any competent designer 
nowadays would so arrange his piping. Still, 
there are some extraordinary things done in this 
way, which are almost past comprehension, and 
therefore it is, no doubt, well to call attention to 
the matter. The proper. drainage of water from 
the end of the steam-pipe just before it reaches 
the engine is, of course, of the utmost importance, 
and therefore the flow of all water to that point 
ought to be made as easy as possible. The feeling 
among sea-going engineers seems to be that the 
best way would be to have all branches taken off in 
a horizontal direction from a vertical pipe, but we 
do not think that this would at all times be easy of 
application. Probably the best way of all is to 
give the pipes as good a fall as possible towards 
the engine, and place an efticient form of separator 
at the end. 

As to whether auxiliary pumps should be driven 
electrically or direct from a steam-engine is, perhaps, 
a matter that can only be decided by a study of 
each particular case. The advantage of electricity 
under such conditions is often purely one of greater 
convenience, though many engineers claim a higher 
efticiency for electricity than forsteam. We rather 
doubt, however, whether with a good type of engine 
there is really much to choose between them on 
this score. 








THE LATE ROBERT HENRY 
THURSTON. 


THE circumstances associated with the death of 
Robert Henry Thurston, a well-known American 
engineering professor and writer, are almost tragic. 
He had been in perfect health, and was practically 
waiting the arrival of several of his professional 
and university friends, whom he was to entertain 
at dinner in celebration of the sixty-fourth anni- 
versary of his birth, when he fell asleep ; and, al- 
though his wife tried to arouse him, he never awoke, 





failure of the heart’s action carrying him away almost | 


instantaneously. Death always awakens keen 
regret ; and yet, with such a splendid record of sixty- 
four years’ work as Thurston had put to his credit, 
and with the clear conscience which comes with a 
blameless life, an active man could wish for no 
better caw 

His birthday and his death-day was October 26. 
He was born in Providence, R.I., in 1839, and 
came of a family long associated with mechanical 
work in New England; his father, Robert L. 
Thurston, founded the Providence Steam Company 
in 1837. The future exponent of the great prin- 
ciples of steam and engineering generally had a 
very satisfactory training. He received his early 
education at the Brown University, and graduating 
in 1859, entered the service of the firm of Thurston, 
Gardner, and Co., of Providence. In this estab- 
lishment (of which his father was the head) he had, 
during the college course, followed a systematic 
training in various departments as pattern-maker, 
moulder, machinist, and draughtman, observing 
what is now regarded as the ‘‘ sandwich” system 
of engineering training. He served the firm for 
two years in various departments, and then, like 
most other young men in the United States, in 
the stirring times of the early ’sixties, he followed 
the bugle call, preferring the navy to the army, as 
it offered greater opportunities of extending his 
knowledge in engineering, while at the same time 
satisfying his patriotic ambition. 

He was first appointed in 1861, and during the 
Civil War served on many ships; some of them 
captured blockade-runners. Fora youth who sought 
to acquire knowledge of the weaknesses as well as 
of the possibilities of steam engineering, there were, 
during the past century, few better opportunities of 
becoming intimately acquainted with marine machi- 
nery in all its phases than in the engine-rooms of 
ships engaged in the American Civil War. The more 
difficult problems of the steam-engine were not 
appreciated scientifically, while the demands of 
blockade-running induced the designer and the sea- 
going engineer to seek more from the machinery than 
prudence, or a knowledge of thermodynamics, justi- 
fied. The consequence was frequent collapses : every 
rush demanded resource, and every tinkering of the 
mechanism exercised ingenuity. There can be no 
doubt that it was from his experience during the 
war, and the five years’ work as a sea-going engineer 
in the United States service, that Thurston deve- 
loped that desire for experimental research and 
ready judgment which characterised his later years, 
and which, as those who have read his voluminous 
works will admit, are of the highest advantage 
to the profession. Fortunately, during all this 
time of active practical training in the , Betir of 
all schools, he did not lose sight of the importance 
of tackling problems from the purely theoretical 
side; and thus, instead of becoming, as might 
otherwise have been the case, a rule-of-thumb man, 
he left the navy with a full perception of the need 
of searching underneath the surface of things for 
the solution of difficulties. It was probably this 
profound conception of engineering which made him 
transfer himself, in 1866, from the post of first-class 
engineer to assistant professor in the department 
of natural and experimental philosophy at Anna- 
polis—a well-merited promotion. A few weeks 
after this appointment his chief, Dr. A. W. Smith, 
died, and left Thurston in full charge of the depart- 
ment-—a position he held for several years. It was 
during this period that he visited this country, to 
inquire into the iron-manufacturing resources and 
practices; another notable visit was in 1889, when 
he was a member of the jury of tlte Paris Exhibition ; 
and with the American engineers he came to London, 
and responded on behalf of his confréres to the 
address of welcome by the Institution of Civil 
Engincers. 

In 1871 he became professor of mechanical engi- 
neering at the Stevens Institute of Technology at 
Hoboken. At that time the late Dr. Morton was 
the presiding genius of this Institution, founded 
by Edwin A. Stevens with a fund of 120,000/., to 
endow an ‘‘institution of learning,” and he suc- 
ceeded in gathering together a few men of great emi- 
nence. Thurston’s work greatly assisted in bringing 
the Stevens Institute to the very high rank it at- 
tained as an engineering school, during the thirteen 
or fourteen years that he occupied his post there. It 
was the prototype of many similar schools in other 
States which have done well for America. During 
his stay at the Stevens Institute Thurston’s pen 
was never at rest ; indeed, that might be said of 
the whole period of his life, excepting his year’s 
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enforced idleness in 1877, when, as a consequence 
of overwork, he suffered from nervous exhaustion. 
Thurston organised a mechanical laboratory for 
experimental work at the Institute, and entered 
upon his widely varied researches. He was a 
leading member of the United States Board ap- 
pointed in 1875 to report on the testing of metals, 
and took a very large pa:t in the work, especially 
in investigating the loss by friction, and the pro- 
perties of alloys of copper, zinc, and tin. He was 
a member of the Board formed to ascertain the 
causes of steam-boiler explosions ; and one of his 
more notable literary works of the period was 
his report on the Vienna Exhibition of 1873, in 
connection with which he served on the Interna- 
tional Jury. 

He severed his connection with the Stevens 
Institute in 1885, in order to become director of 
Sibley College, Cornell University. Up to that 
time everything had been tentative, and a college 
of mechanical arts was, more or less, new, so that 
its organisation was largely experimental. The 
idea even of a university solely for scientific work 
was received with some uncertainty, and the con- 
fidence of Mr. Hiram Sibley, who so generously 
founded the college, and of many engineers who 
took an interest in it, was largely the result of the 
ability and diplomacy of Thurston. As the presi- 
dent of the university said :—-‘‘ While giving full 
honour to his associates, it is not too much to say 
that the wonderful result achieved has been due 
mainly to Director Thurston’s power of organisation, 
his knowledge of the whole field to be covered, his 
skill as a teacher, and a certain power, which he 
developed in a remarkable degree, to prevent and 
allay all friction and difficulties between depart- 
ments or individuals. In addition to these quali- 
ties should be mentioned the high standing in his 
profession, which enabled him to enlist its leaders in 
the work of Sibley College, and his amazing ability 
in work, which was a perpetual surprise to all.” 
From a small institution with only sixty students, 
it has developed into one of the leading educational 
and scientific organisations in a scientific country, 
there being nearly 1000 students to-day; a fact 
which at once testifies not only to the qualities 
which we have quoted, but to the assertive energy 
of Thurston. When one recalls the thousands of 
well-trained engineers, teachers and workers, who 
have been sent forth by Thurston during his thirty 
years of professorial work, one can form some idea 
of the great service rendered towards the advance- 
ment of the mechanical industries of the United 
States, and indirectly to the progress of engineer- 
ing generally. 

Thurston had many honours conferred upon him. 
He was the first President of the American Society 
of Mechanical Engineers, which he assisted to found 
in 1880, a Member of the Loyal Legion, Officer de 
I'Institution Publique de France, LL.D. ofthe Brown 
University (conferred on the thirtieth anniversary 
of his graduation), and he held an honorary degree 
in engineering at the Stevens University. He was, as 
already stated, the first President of the American 
Society of Mechanical Engineers; he was three times 
Vice-President of the American Association for the 
Advancement of Science, a Vice-President of the 
American Institute of Mining Engineers in 1878, 
and member of a large number of institutions. To 
technical societies he contributed most extensively, 
and he was a frequent speaker. As he had always 
much that was original and to the point to say, 
his advent in debate was always welcomed. He 
published a great number of books dealing with 
the steam -engine.and mechanical work. It is 
scarcely possible within the limits of our space to 
give a list of these, but amongst the more notable 
are his ‘* History of the Steam-Engine,” ‘‘ Manual 
of Steam-Boilers,” ‘‘ Manual of the Steam-Engine,” 
and ‘* Materials of Engineering,” all of which were 
thoroughly comprehensive, and are standard works 
in the United States, and well known in this 
country. 

Although actual mechanical production was not, 
in later years, his strong point—research and ex- 
position constituting his greatest claim to notice— 
he nevertheless invented several pieces of appa- 
ratus, notable amongst them being his steam- 
engine governor, a device for testing lubricants, an 
autographic testing machine, army and navy signal- 
ling apparatus, and magnesium burning apparatus. 
His most congenial work, however, was the 


education of the engineer, either from the rostrum 
or from the library, recognising that by this means 
he could more extensively influence the future of 





engineering science than by practical work. This 
influence has undoubtedly been extensive, and it is 
not at all surprising that even already there is a 
movement on foot amongst the large number of old 
students and friends of Sibley College and Cornell 
University to build a new hall or laboratory, for 
which he had pleaded during his last days, as a 
memorial to him and to his splendid life-work. 





NOTES. 

Tue Institution oF ExectricaL ENGINEERS. 

Last evening Mr. Robert Kaye Gray delivered 
his presidential address to the Institution of Elec- 
trical Engineers. Mr. Gray has already occupied 
the presidential chair some time, since Mr. James 
Swinburne, the last President, vacated his office 
some two months before the expiration of his term 
in order that Mr. Gray, who is most intimately 
connected with telegraph enterprise, might be the 
President during the sittings of the International 
Telegraph Conference last spring. Hence the 
usual ceremony of the retiring president yielding 
the chair to the new occupant could not take place. 
In an early issue we shall print Mr. Gray’s address 
inextenso. It was full of interest and traversed the 
whole field of science andindustry which comes within 
the purview of the Institution. Incidentally Mr. 
Gray referred to the possibility of a large temple of 
engineering in which all branches of the profession 
could find their home. A quarter of a million 
sterling would provide sucha building. Mr. Gray 
finds no fault with those members who read papers 
before other institutions. He considers that they 
are playing the part of missionaries, going out into 
the wilds, spreading the light, and eventually 
getting converts into the fold. More than any 
other section of engineering, the electrical industry 
is under the control of legislation, and this legisla- 
tion has not been conceived with the view of ex- 
tending its operations, but rather of cramping 
them. The Acts of Parliament dealing with 
the subject have been few, but they have been 
very hampering, and Mr. Gray emphasised the 
need of further legislation, which should render 
the distribution of electric energy easier than it now 
is, especially for the purpose of power. In spite, 
however, of all impediments, electricity has made 
great advances, and the records of the number 
of lamps installed and kilowatts distributed runs 
into great figures. In railways, tramways, tele- 
graphs, and electro-chemistry, Mr. Gray was able to 
report progress, and to congratulate his hearers that 
there were enormous opportunities ahead of them 
which would demand all their energies, and offer 
them a field for their talents. 


ELectriciry ON SusuRBAN Ratiways. 

Three years ago the Paris-Orléans Railway re- 
moved its terminus from the Austerlitz station, in 
the east-central part of Paris, to a new station 
built on the Quai d’Orsay. As the continuation 
was very largely in tunnel, it was decided to 
work this portion by electric locomotives, which 
were built by the General Electric Company of 
America. This service has been so successful that 
it has now been determined to extend it as far as 
Juvisy, distant 14 miles from the Quai d’Orsay 
station. Through trains will exchange steam for 
electric locomotives at Juvisy, and be propelled 
electrically all the way from there to the Quai 
d’Orsay. These trains will run at a speed corre- 
sponding to 40 miles an hour, while the slow 
trains will make six intermediate one-minute stops, 
and have a scheduled speed of 22 miles an hour. 
The eight locomotives already possessed by the 
company will be increased to eleven, the new 
motors being practically similar to the old ones, 
which have proved most reliable in practice, and 
have worked the service these three years without 
any breakdowns. When the electrification was 
originally made, the General Electric Company of 
America, looking forward to possible extensions of 
the system, recommended that the electric energy 
should be generated as a three-phase current, so 
that it could be distributed over a long line 
with very little loss. The generating station 
was placed at Ivry, three miles west of the Quai 
d’Orsay terminus, and close to the Seine. ‘T'wo 
generators of 1000 kilowatts each were installed, 
giving a current of 5500 volts and a frequency of 
25 cycles. This was transformed to direct current 
by rotary converters in substations, and in connec- 
tion with each substation there was a storage 
battery to assist over the peaks of the load. In 





order to charge these batteries each rotary con- 
verter is provided with the requisite step-down 
transformers ; there is a three-phase potential regu- 
lator connected in the secondary circuit of the 
transformer, and capable of raising the collector- 
ring potential from 575 to 700 volts, for the pur- 
pose of charging the batteries. The energy is con- 
veyed to the trains by means of a third rail ; this 
rail is situated outside the track in most places, 
but at certain points it is in the centre of the track, 
and where crossings are awkward it is placed over- 
head, and the energy is collected by a modified 
form of trolley. 


DISTRIBUTION OF THIS YEAR’S New Navat Work. 


The Admiralty have arranged for the construction 
of all the ships embraced in the naval programme 
for the current year, and it is interesting to note 
the distribution of work throughout the kingdom. 
Amongst firms, Messrs. Vickers, Sons, and Maxim, 
Limited, have been most successful, and the Tyne 
has secured a larger portion than any other district. 
The three battleships, it is now understood, are to 
be built in the dockyards—one each at Portsmouth, 
Chatham, and Devonport. These vessels are to be 
of the King Edward VII. class, of 16,350 tons, 
18,000 indicated horse-power, and 18} knots speed. 
Five were ordered under the programmes of the pre- 
ceding two years. Three—the King Edward VII., 
Commonwealth, and Dominion*—are already afloat : 
the Hindustani will be launched this year, and the 
New Zealand early in 1904. The chief features of 
the class, as compared with preceding types, is that 
four 9.2-in. guns in barbettes take the place of 6-in. 
quick-firing guns in casemates, at the four corners 
of the citadel. The four cruisers included in the 
programme are of the same type as the Duke of 
Edinburgh and Black Prince of last year’s pro- 
gramme. The chief feature here, again, is an in- 
crease in gun-power, six 9.2-in. guns being mounted 
along with ten 6-in. weapons, while the box 
battery system has been adopted instead of case- 
mates; but this type also has been fully de- 
scribed in ENGINEERING (vol. lxxiv., page 643). 
They are vessels of 13,550 tons and 23,500 indi- 
cated horse-power, and are to steam at 22} knots. 
Of the new cruisers, the Warrior is to be built at 
Pembroke, and is to be engined by the Wallsend 
Slipway and Engineering Company ; the Natal is 
to be constructed by the Vickers Company at 
Barrow-in-Furness ; the Cochran, by the Fairfield 
Company ; and the Achilles, by Sir W. G. Arm- 
strong, Whitworth and Co,, at Elswick; the 
engines for the latter will be supplied by Messrs. 
R. and W. Hawthorn, Leslie, and Co., Limited, 
of Newcastle-on-Tyne. Curiously enough, the 
same three firms of shipbuilders have each secured 
an order for a ‘scout ” similar to one ordered 
from each of them in the previous naval year. 
Vickers’s ship is the Skirmisher, of 2900 tons 
and 17,000 indicated horse - power; the Fair- 
field ship is the Foresight, of 2545 tons and 
16,000 indicated horse-power ; the Elswick vessel is 
the Attentive, of 2750 tons and 16,000 indicated 
horse-power. A fourth scout, as was the case last 
year, has been ordered from Messrs. Laird, of 
Birkenhead, and this vessel—the Patrol—is to be 
of 2610 tons and 16,000 indicated horse-power. The 
designs of these vessels are by the builders, which 
accounts for their difference in displacement ; but 
all are to attain a speed of 25 knots. Fifteen 
torpedo-boat destroyers, of 254 knots speed, with the 
heavy scantlings of later boats, have been ordered 
—four from the Palmer’s Company, of Jarrow, three 
from Messrs: Hawthorn, Leslie, and Co., of New- 
castle-on-Tyne, three from Messrs. Laird, of 
Birkenhead, the remaining five being ordered from 
the London firms of Messrs. Yarrow and Messrs. 
Thornycroft. Messrs. Vickers, Sons, and Maxim, 
in addition to the larger ships, have secured an 
order for the ten new submarine boats embraced in 
the programme. These, it is said, will mark a 
distinct improvement upon existing craft of this 


type. 








American Censuses.—The cost of the first census taken 
of the population of the United States was not quite 
45,000 dols. The cost of the census taken in 1600 was 
13,115,439 dols. The cost of the first census per head 
of the population was a little over 1 cent; in 1900 the 
average cost had risen to 17 cents. The decided increase 
in the cost is explained by the great extension of the 
census and of the details associated with it. 


* See ENGINEERING, vol. lxxii., page 715; vol. Ixxiii., 
pages 120, 318, and 445; and vol. Ixxiv., page 282. 
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TENSILE TESTS OF MILD STEEL. 


At the ordinary meeting of the Institution of Civil 
Engineers, on Tuesday, the 10th inst., Sir William White, 
KCB. ERS. President, in the chair, the paper read 
was on ‘‘ Tensile Tests of Mild Steel, and the Relation of 
Elongation to the Size of the Test-Bar,” by Professor 
W. C. Unwin, B.Sc., F.R.S., M. Inst. C.E. 

In the case of steel, the engineer relied on tests of 
samples for assurance that he was obtaining suitable 
material. It was important, therefore, that the informa- 
tion given by tests should be definite and comparable. 
Mechanical tests were for the engineer the most important, 
but as usually conducted they were not wholly satisfac- 
tory, and had to be supplemented. The object of the 

per was to consider some conditions which affected the 
results of tests, especially as regarded the measurement 
of ductility. Ductility was probably the most important 
quality in the material for working purposes. 

Some conditions were then discussed. The time-effect 
was only negligible provided inertia forces might be 
neglected. The method of gripping the test-bar and the 
form of fracture as affecting the results were discussed, 
and the influence of ange ge ends on the elongation. 
The effect of the position of fracture between the gauge- 
points was examined, and some numerical results were 
given. Next the effect of small variations of cross-sec- 
tion, which was greater than was ordinarily supposed, 
was shown. 

The total elongation was shown to consist of a general 
stretch, nearly uniform along the bar, and a local stretch. 
As geometrically similar bars deformed similarly, the 

rcentage of ultimate elongation was the same in similar 
se of the same material. The law of percentage of 
elongation in geometrically dissimilar bars was then 
examined, and it was shown that for bars of any given 
material, of gauge-length / and cross-section A, the per- 
centage of elongation was given by the equation 


e%=!® VA 4, 


where the first term on the right wa3 the local, and the 
second the general extension, ¢ and Lb being constants. 
This equation was first verified by application to some 
results obtained by Mr. Barba on bars of varying gauge- 
length, cross-section, and form of cross-section. The 
proportion of local to general extension in certain cases 
was determined. 

An account was then given of a series of tests on ship 
and boiler-plates of different thicknesses, made for the 
Engineering Standards Committee. The results were 
first discussed by using plotted curves without assuming 
the elongation equation. Taking from the curves the 
elongations for bars of a standard form, the real relative 
ductility of these bars was found. This was compared 
with the elongations for bars of constant width, such as 
were generally used in testing. It was shown that the 
elongations in the latter case were very misleading as to 
the relative ductility. In the case of similar bars the 
ductility decreased as the thickness of the plates increased. 
But the results on bars of constant width would lead to 
the conclusion that the thickest plates were the most 
ductile. 

The constants in the elongation equation were then 
given for the bars in each of six series of tests and for 
plates of } in. to 1} in. thick, with a detailed comparison 
of the elongations calculated by the equation and observed 
in the tests. 

A further series of tests on plates with varying per- 
centages of carbon was given. The constants ¢ and b in 
the elongation equation decreased as the percentage of 
carbon incre E 

Lastly, a series of tests was made by Mr. F. C. Fair- 
holme, of the Cyclops Steel Works, on short test-bars cut 
from tyres and axles. It was shown that the elongation 
equation was applicable to these short test-bars. The 
forms of short test-bars which could be used in such cases 
was discussed, and a very simple recommendation was 
made which would secure that in all such tests the elon- 
gations would be comparable. 

The question of quality figures for materials was then 
examined. It was pointed out that if quality figures 
were to be of value, the tests must be made on similar 
test-bars, or the results must be reduced to equivalent 
results on similar bars. The values were examined of 
the quality figure for the whole of the tests described in 
the paper for test-bars of different areas of section. 








R10 DE JANETRO.— Plans for town and harbour improve- 
ments at Rio de Janeiro have been approved by the Pre- 
sident of the United States of Brazil. The estimated cost 
of the works contemplated is 16,821,600/. 





Tar Locke Street Sprocket CuHain.—Rather more 
than a year ago we described and illustrated on page 243 
of vol. Ixxiv. the Locke steel sprocket chain, and gave 
full particulars of the way in which it was manufactured. 
This chain, it may be remembered, is an American 
invention, and has, we understand, been largely used in 
the United States, where it has given great satisfaction. 
The extreme simplicity of the operations required in its 
manufacture enable the makers to produce it very cheaply, 
and with greater rapidity ; which facts, coupled with the 
advantage that it is stronger than other chains of a similar 
nature and the same size (the links being made out of 
- sages spring steel), ought to secure for it a good future. 

wo notable features of the chain are that all the links 
are tempered after they are formed, and there is not the 
slightest waste of material. It is now being manufactured 
in this country by the Locke Steel Chain Company, 
Limited, 18, Bishopsgate-street, London, E.C., who have 
recently erected plant for this purpose at South Tottenham. 


THE APPRECIATION OF TECHNICAL 
EDUCATION. 
To THE Epiror oF ENGINEERING. 

Srr,—There has just been put into re hands a striking 
example of the way in which technical education is dis- 
couraged by the very bodies who are charged by Govern- 
ment with its promotion. The Urban District Council of 
Erith wants an assistant in its electric lighting works, on 
which 43,0007. has already been spent. One of the Coun- 
cil’s officials sends a letter to us at the City and Guilds 
of London Institute, informing us of this vacancy, and 
briefly describing the features of the undertaking. 
It winds up, not by saying that the post will be 
given to the youth who has shown that he is most 
efficient, well-equipped in a knowledge of electrical work, 
competent in electric testing, a capable draughtsman, or a 
clear-headed calculator. No, it announces that the post 
will be open to a youth who pays a premium of 50/. per 
annum. Who.is to get the premium? The Urban 
District Council? To those who had supposed that the 
district and county councils took some interest in educa- 
tion, and had some pride in the scholars trained in the 
technical institutes and colleges, it is a rude shock to find 
an urban district council thus riveting on its own elec- 
trical undertaking the worst enemy of technica] education 
—the prompeneret system, which has been the curse of 
British engineering. 

Tam, Sir, yours faithfully, 
Sttvanus P. THompson, 
Technical College, Finsbury, Leonard-street. 
City-road, London, E.C., November 11, 1903. 








“THE SIX O’CLOCK MAN.” 
To THE EpIToR OF ENGINEERING. 

Srr,—In many respects I fully agree with ‘‘ Working 
Man” in your issue of yesterday, and I speak as a small 
employer ; but there is no use okies the fact that in 
many works (please note I do not say, nor do I mean, in 
all) an eight-hours day means a seriously diminished out- 
put, and the only way to make it possible for these is by 
a universal agreement or (which I do not advocate or like) 


aw. 

In a small-tool manufactory, such as tap and die works, 
the eight-hours day will pay. A firm I know in Sheffield 
told me in the old days, that on nine-hour work their men 
used to loaf through Monday and make up the rest of the 
week. This firm verge Sat o the eight-hours day on their 
own account, and they say that whilst there is no decrease 
in the output (all on piecework), there is a considerable 
reduction in the coal bill. On the other hand, in a works 
dealing with heavy turning and boring, it is almost certain 
that a change from nine to eight hours would represent 
very nearly an 11 per cent. loss of output. It seems to 
me, however, that the case can often be compromised. I 
have found that my own men do not object to the follow- 
ing plan :—Start work in summer at 7.30 a.m. and run 
till 6 p.m., with the usual dinner break, but no breakfast 
interval. This makes up 53 hours per week. In winter, 
start at 8 a.m. and run to 5.30 p.m., making up the 
48-hours week. 

Yours faithfully, 


J. S. V. Bickrorp. 
Camborne, November 7, 1903. 








THE PREVENTION OF FLOODS IN THE 
THAMES VALLEY. 
‘ To THE Eprror or ENGINEERING. 

Str, — The disastrous floods*now subsiding in the 
Thames Valley have caused more distress than is com- 
monly known. This is the third high flood during the 
present phenomenal year. But even higher floods have 
occurred within the last decade, and a state of inunda- 
tion in many parts of the Thames Valley is quite an 
ordinary infliction. 

When severe these floods are very damaging: roads 
are rendered impassable, communication with neighbour- 
ing towns is cut off, houses are flooded, and great 
injury to property results; large areas of agricultural 
land under cultivation are devastated, and business 
generally over several counties is widely intesi:upted. 

How large a part of England is drained by the Thames 
a glance at the map will show. But either the Thames 
Conservancy does its work very inefficiently, or the river 
channel is not large enough to do its work. The river 
does not, in fact, perform its obligations. It is not wide 
enough, nor deep enough, to carry off the vast —— 
of water which, falling in Gloucestershire, Wiltshire, 
Berkshire, Oxfordshire, Buckinghamshire, Surrey, and 
other counties, passes through the Thames Valley to the 
sea. And this especially as the many tributaries of the 
Thames, the Blackwater, the Kennet, the Loddon, the 
Wey, the Colne, and many other streams, are also in a 
state of flood and pour their waters into the already 
inundated valley of the Thames. 

Various small improvements (as, for instance, a larger 
weir at Sunbury) have from time to time been sug- 
gested, but I have never seen or heard mooted an 
radical suggestion dealing worthily with a matter of suc 
enormous consequence. 

My own observation and current local opinion is that 
the Sunbury weir (and other weirs) might be better worked 
than now without alteration of the weir. <A larger weir 
at Sunbury would doubtless be an advantage, and the 
straightening of some of the bends, by cuttings at certain 
places along the course of the river, would be useful im- 
provements; but no such trivial works can have any 
adequate effect in carrying off the vast volume of water 
now in flood. : 

I venture to suggest that the only satisfactory way of 








dealing with the problem is by a great measure. 


My pro; is to cut a canal connecting the Thames 
near Reading with Southampton Water, so as to relieve 
the river in the very centre of its course, and give it a 
second channel to the sea. The main object of this 
Reading and Southampton canal would be to act as a 

reat sluice for the carrying away of superfluous water, 
ut it might (or might not) beso constructed as to be 
also a means of navigation and a route for commerce. 

The project is a considerable one, but it lessens a little 
when studied. The point where I suggest the canal 
should commence welt be below Reading and the junc- 
tion of the River Kennet with the Thames. I conceive 
also that either the Test or the Itching, both of which 
rivers traverse the greater part of Hampshire and flow 
into Southampton Water, might be partially utilised for 
canalisation. 

I put the proposal forward with diffidence, for obviously 
the problem is one for civil engineers. We have these 
frequently recurring floods. They occur in various parts 
of the country, but nowhere with such distressing fre- 
— or withsuch calamitous results as in the Thames 

alley. Surely in the twentieth century a remedy might 
be found for so serious an evil. Is it not time that our civil 
engineers, who can do such wonders for us in Egypt and 
India, should be called in to advise on this home affair ? 

Tan, Sir, yours faithfully, 
T. Mutt Exiis. 

Creek House, Shepperton-on-Thames, 

November 10, 1903. 








ARTISTS AND ENGINEERS. 
To THE Epitor oF ENGINEERING. 

Sir,—Is there any warrant, in the panel in the Royal 
Exchange depicting the signing of Magna Charta, for 
making the embossing press (which is introduced in the 
right-hand lower corner, ready for affixing the seal) with 
aleft-hand screw? The man operating the press appears 
to be right-handed. err 








MATHEMATICS FOR ENGINEERS. 
To THE Eprtor or ENGINEERING. 

Srr,—The important article on the above subject in a 
recent number of ENGINEERING must be of much interest 
to a very large number of your readers, and accompanied 
as it was by a problem in the same issue relating to ‘‘The 
Effect of Wind Pressure on Roofs,” one had at once an 
illustration embracing all that is of practical importance 
to the reputation of the architect and engineer, and yet 
a problem that requires for its complete solution the 
whole range of mathematics. It is no other than the 
mathematical theory of elasticity. It is, however, pos- 
sible ‘‘to show that the law of the action of the etfec- 
tive force of the wind is normal to the surface of inci- 
dence in a very simple way. Thus, let a cylindrical 
envelope of some flexible material, such as sail-cloth, 
have one end bell shape and open to receive the wind, 
while the other end is coved to prevent the escape. The 
canvas cloth will expand in all directions, and if the bell- 
shape end be fixed, the cylinder will take up a position in 
og wholly dependent upon the direction of the wind. 

ow, as every section A B a to the axis C D 
of the cylinder is a circle A B E F, overy radii of each 
circular section may be taken to be the resolved force of 
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each elemental wind force acting along the plane towards 
the surface of the cylinder, and is therefore perpendicular 
to the surface of the cylinder. Again, as the wind is im- 
prisoned by the closed end, the effective force in the 
direction against it is parallel to the axis, and therefore 
perpendicular to the closed end. ‘Thus, if we know the 
direction and force of the wind, its effective force on any 
surface is calculable whatever the position or figure of the 
object upon which the wind operates. So far the pro- 
blem is simple, but the rest is what calls for more subtle 
demonstration. It must be shown that the projection 
GH K is not acircle, but another conic section, and it 
represents the undulation or wave action of the wind. 
This is, perhaps, the most beautiful problem for exhibit- 
ing the discussion of the curvature of curves in their 
osculating plane and the curvature of torsion. 

The equations required are the most beautiful demon- 
strations in analytical mathematics and physics, but they 
are only within the range of those who have given some 
attention to the higher calculus and geometry of three 
dimensions. Other instances may be mentioned where 
the higher beauties of mathematics are illustrated by 
practice, such as the glass polygon roof recorded in your 
current issue on page 624; but sufficient has been said to 
show that not only is the subject of mathematics interest- 
ing enough in itself to be followed into its higher depart- 
ments, but that in practice also engineers and architects 
are equally anxious to furnish examples in illustration 
thereof. In conclusion, one may humbly advise the 
student who wishes to attain to those beauties theoretic- 
ally or practically to make a good foundation on geometry, 
and he can only do that by going in heart and soul for 
Euclid, otherwise he will have locked the entrance to 
that realm where the useful and the beautiful are found 
combined. 

I am, Sir, yours faithfully, 
ARTHUR DUFINCH. 
78, Trevelyan-road, Tooting, S.W., November 10, 1903, 
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LAUNCHES AND TRIAL TRIPS. 


Tue Militér-Zeitung gives some particulars of the Aus- 
trian battleship Erzherzog Karl (Grand Duke Charles), 
which was launched at Trieste on the 3rd ult. She is the 
largest ship in the Austrian navy; her length is 389 ft.; 
beam, 71} ft.; displacement, 10,000 tons ; engines, 14,000 
horse-power, supplied by 12 Yarrow boilers, fitted with 
Howden’s arrangement for forced draught; revolutions 
of engines, 132 per minute; speed, 19.25 knots ; bunker 
capacity, 1315 tons ; radius of action at moderate speed, 

500 miles; protection of conning-tower, 8.66 in. thick ; 
greatest thickness of armour belt, 8.26 in.; of armour deck, 
3.15in. She will carry four Skoda 9.45-in. guns of 40 
calibres, two in each turret fore and aft; and twelve 
7.48-in. guns of 42 calibres, four in two turrets and eight 
in two batteries, one above the other, and arranged so that 
four 7.48-in. guns can be fired forward and four aft, and 
six on each broadside. She will also carry two 2.75-in. and 
24 machine guns, four mitrailleuses, and two submerged 
torpedo tubes. The vessel for 256 ft. of her length is 
double bottomed, and is divided into numerous water- 
tight compartments by means of transverse and longi- 
tudinal bulkheads In order to check the rolling, she has 
bilge keels 26 in. deep. Nearly the whole of the material 
used in the ship and her equipment is of Austrian pro- 
duction. 





On Saturday, the 17th ult., the trial trip took place of 
hes.s. Prinz Joachim, built for the Hamburg-America 
Line by the Flensburger Schiffsbau Gesellschaft. The 
steamer has a length over-all of 385 ft.; length between 
perpendiculars, 370 ft.; breadth, extreme, 45 ft. 3 in.; 
depth from top of keel to promenade deck, 44 ft. 6 in. 
The cargo space, which measures about 5000 tons, ex- 
cluding the bunkers, is served by four large hatches pro- 
vided with booms attached tothe masts, which, in con- 
junction with the steam winches, are capable of lifting a 
weight of 16 tonseach. There is a dining-saloon on the 
poop deck with seating accommodation for 86 first-class 
passengers. Engines of vertical direct-acting quadruple- 
expansion type, indicating 3000 indicated horse-power, will 
give a speed of about 14 knots. The cylinders are 23} in., 
33} in., 49} in. and 72 in. in diameter by 54 in. stroke. 
Steam is generated in three single-ended boilers measuring 
14 ft. 11 in. by 12 ft. lin., and fitted with forced draught. 





The new Italian battleship Napoli was launched at 
Castellamare on Wednesday, the 2ist ult. Her length 
over all, including the ram, is 474.4 ft.; between per- 

yndiculars, 435 ft. ; beam, 73.3 ft. ; draught on an even 
iaey 25.8 ft.; freeboard forward, 15 ft.; amidships, 
201-3 ft.; aft, 13 ft.; displacement, 12,624.79 tons; 
engines, 20,000 horse-power ; speed, 22 knots. She will 
carry two 12-in., twelve 8-in., and twelve 3-in. guns, and 
four torpedo tubes. Greatest thickness of armour belt 
and protection of conning-tower will be 9.84 in. ; protec- 
tion of turrets of 12-in. guns, 7.87 in. ; of 8-in. guns, 5.9 in. ; 
thickness of armour deck, 1.97 in. ; of bulkheads, 5.9 in. 
In addition to the Italian submarine of the Laurenti type 
which is under construction, the Minister of Marine has 
ordered, at Venice Arsenal, the preparation of plans of a 
new submarine designed by Naval Engineer Ruffini. 





The trials of the sand pump dredger Frederic Fryer 
took place on the Clyde at the beginning of this month 
and were attended by conspicuous success. The vessel, 
which was launched complete on Saturday, the 24th ult., 
by Messrs. William Simons and Co., Limited, Renfrew, 
was first tried dredging on a clay bottom. We should 
explain that when dredging on hard ground or clay 
powerful cutter gear is employed to break up the material 
in front of the suction-pipe nozzle. The cutter gearing, 
which is of very massive construction and weighs alone 
over 50 tons, is driven by a set of independent compound 
surface-condensing engines, and the power transmitted 
to the cutters is by means of shafting and _ steel fearing 
carried on the suction-pipe. The suction pipe and shaft- 
ing are fitted with flexible couplings to allow for dredging 
at various depths from 10 ft. to 48 ft. When working on 
the clay the hopper, of 800 tons capacity, was filled very 
quickly by the two 20-in. centrifugal dredging pumps 
working with the assistance of the cutter gear. Another 
feature of special interest is fitted to this vessel. The 
hopper keelsons are specially arranged to act as suction- 

yipes, and the dredgings can be withdrawn from the 
nen by means of the dredging pumps and discharged 
ashore through a floating line of piping. The time occu- 
pied at the trials to discharge the hopper fully loaded 
with clay (800 tons) was about 30 minutes. Satisfactory 
dredging trials on sand afterwards took place. Speed trials 
on the measu mile were run with the craft loaded, 
both with and against the tide, when a mean speed of 
9} knots was obtained. We should say that the vessel is 
propelled by two sets of triple-expansion engines, which 
are also arranged to drive the two centrifugal sand-dredg- 
ing pumps. The Frederic Fryer has been constructed 
under the direction of Sir A. M. Rendel, K.C.I.E., con- 
sulting engineer for the Indian Government, under the 
direct superintendence of Mr. Seymour B. Tritton, 
M. Inst. C.E., of 8, Great George-street, London, 
assisted by Mr. Gaze, resident inspector. After the trials 
the vessel proceeded to Renfrew to fit out for the voyage 
to Rangoon. 





The Gerinan battleship ‘‘ K,” of the new ‘‘ Brunswick” 
class, was launched from the yard of the Stettiner Mas- 
chinenbau A.-G. ‘‘ Vulcan,” on Saturday, the 31st ult., 
and named Preussen. The main dimensions are as fol- 
low:— Length between perpendiculars, 121.50 metres 
(398 ft. 7.5 in.); breadth over armour, 22.20 metres 
(72 ft. 10 in.) ; depth from keel to middle of upper deck, 
13.04 metres (42 ft. 9.4 in.); draught, 7.65 metres 





(23 ft. 1 in.). The launching weight of the vessel was 
5300 tons. The crew number 700. The normal coal- 
bunker capacity is 700 tons, the maximum being 1600 
tons; while an even larger quantity of oil-fuel can be 
accoramodated in the double-bottom spaces. The vessel 
is constructed of the best Siemens-Martin steel. She has 
a water-tight cellular bottom, extending up the sides of 
the ship to where the protected deck is connected to the 
armour belt. There are fifteen water-tight transverse 
bulkheads, which, with the gangway and ammunition 
bulkheads, afford the highest attainable security against 
the vessel sinking. The armour protection consists of belt 
and citadel plating, armoured gun-turrets, conning towers, 
and protected deck. The thickness of the belt armour 
varies—the maximum amidships being 225 millimetres 
(8.85 in.) and 100 millimetres (3.94 in.) at the ends. The 
citadel plating above the belt has a thickness of 140 
millimetres (5.51 in.). The plates for the barbettes vary 
between 250 millimetres (9.44 in.) and 170 millimetres 
(6.69 in.). For the two conning towers the maximum 
thickness of plates is in one tower 300 millimetres 
“ea in.), and in the other 140 millimetres (5.51 in.). 
he surface of the plates exposed to direct fire is hardened 
by the Krupp process. The armament is made up of four 
28-centimetre (11.02 in.) breechloading guns, ten 17-centi- 
metre (6.69 in.) quick-firers, ten 8.8-centimetre (3.15 in.) 
quick-firing shielded guns, twelve 37-millimetre machine 
guns, unshielded. There are six torpedo-launching tubes 
—one at the bow, four on the broadside, and one at 
the stern. These are below water-line, and fire 45- 
centimetre (17.72 in.) toi oes. The propulsion of the 
ship is by three screws, the centre one being four-bladed 
the others three bladed. Each screw is driven by a 
separate engine of the triple-compound type. The vessel 
has six cylindrical and eight water-tube boilers, contained 
in three separate compartments, with three funnels, which 
is a departure in German practice, vessels of other classes 
having only two. There are six fan ventilators in the 
engine-room, and twelve in the boiler-rooms. 


The trial trip of the twin-screw steamer Ralph Brockle- 
bank, steel tug and passenger steamer, built by the Tran- 
mere Bay Development Company, Limited, Birkenhead, 
for the Shropshire Union Railways and Canal Company, 
took place on Monday, the 2nd inst. This new steamer, 
built to the highest class at Lloyd’s, and under Board of 
Trade regulations, is 110 ft. over all by 22 ft. 6in. by 
11 ft. moulded, with compound engines having cylinders 
14 in. and 30 in. in diameter by 20 in. stroke, and a boiler 
13 ft. 78 in. in diameter by 9 ft. 8 in. long. On the trial 
trip, with the development of 650 indicated horse-power, 
she attained an — speed of 11.6 knots. The machi- 
nery was designed and built by Messrs. John Jones and 
Sons, of Liverpool, and worked at full-speed during the 
four hours’ trip, without the slightest heat in the bearings. 

The third-class cruiser Amethyst was launched on 
Thursday, the 5th inst., by Messrs. Armstrong, Whit- 
worth, and Co., at Elswick, Newcastle-upon-Tyne. The 
following are the dimensions of the vessel :—Length be- 
tween ne 360 ft.; beam, 40 ft.; mean draught, 
14 ft. 6 in.; displacement, 3000 tons. Her armament will 
consist of 12 4-in. quick-firing guns, eight 3-pounder quick- 
firing guns, two Maxims, and two 18-in. surface torpedo- 
tubes. She has a 2-in. steel protected deck, and her 
machinery will beof the Parsons compound turbine type. 
She will have three screws. Special turbines are to be 
fitted for going astern, and to secure economy at cruising 
speeds two cruising turbines will be fitted. The engines 
will be 9800-horse-power, to give a speed of 21? knots. 
The boilers are to be of the Yarrow type. The vessel will 
carry a complement of 296 officers and men. 


On Saturday, the 7th inst., Messrs. Harland and Wolff 
launched H.M.S. Enchantress from the south end of their 
yard at Queen’s Island, Belfast. This is the new Ad- 
miralty yacht which is to take the place of the old vessel 
of that name, and a very fine vessel the new steamer will 
be judging from her appearance on the stocks and in the 
water. The Enchantress will be handsomely and com- 

letely equipped for service by the builders, and she will 
ve machinery of Messrs. Harland and Wolff’s latest 
type on the “* balanced ” principle. 


The torpedo-boat destroyer Ettrick has just been put 
through her official trials by Palmers Shipbuilding and 
Tron Company, Limited. On the con3zumption trial the 
8 on the measured mile was 25.154 knots, and on the 
three hours’ continuous steaming 25.313 knots, as com- 
pared with 25 and 25} knots respectively required by the 
contract. The mdicated horse-power was 6950, and the 
coal consumption worked out at the rate of 2.33 lb. per 
indicated horse-power, or considerably below the contract 
rate. On the full-power trial the vessel attained a s 
of 25.464 knots on the measured mile, and for the three 
following hours’ continuous steaming 25.568 knots, the 
contract pores | 25} and 254 knots respectively. On 
this trial the indicated horse-power was 7119. After the 
last-named trial a series of steering trials were also satis- 
factorily completed. 


The following are particulars of the trials of the German 
battleship Mecklenburg, which is to take the place of one 
of the Kaiser class in the first German home squadron. 
The screw pitch is from 18 ft. to 21.3 ft., but 20.67 ft. 
was found to be the most favourable, and that pitch was 
adopted throughout the trials. She has three pro 
the centre one having four and the side ones three blades. 
Ina six hours’ run under forced draught with 109 revo- 
lutions per minute, her engines developed 14,355 indi- 
cated horse-power, the contract being for 110 revolutions 
and 13,600 horse-power. Her actual speed for this run is 
not given, but her contract speed is 18 knots. The coal 
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consumption was 1.7 lb. per horse-power per hour. In 
an endurance run of 944 hours the engines developed 9659 
indicated horse-power, against an expected 9500 indicated 
horse-power, the average number of revolutions being 96 
per minute, and the speed 16.42 knots. The coal con- 
sumption measured during 28 of the 944 hours was at the 
rate of 1.64 1b. per horse-power per hour. The trial was 
interrupted after the 945 hours, in order to take advan- 
tage of the deep water in which the ship found herself, 
and to make a trial run with forced draught, when the 
speed attained was 18.1 knots. A coal-consumption trial 
in a run of 24 hours, during which the engines developed 
3188 indicated horse-power, gave 1.55 lb. per horse-power 
per hour. After various runs with either one, two, or 
all three engines working, the German Admiralty took 
over the vessel from her builders, the Vulcan Com- 
pany, at Stettin. 








Wacon WorKS FOR THE GREAT CENTRAL Rariway.— 
The Great Central Railway Company is about to proceed 
with the erection of wagon works at Dukinfield Hall. 
The land, which was purchased by the company a few 
months since, covers 27 acres ; it is situated near the old 
Dukinfield collieries. 

SUNDERLAND.—An extension of the North Hudson 
dock at Sunderland, which was undertaken by Sir John 
Jackson, is almost finished, the only work remaining now 
being the dredging away of the remains of the old quay 
wall. This is being rapidly done. The extension, which 
is now full of water, adds considerably to the appearance 
of the dock, and givés an extended. water area of about 
8} acres, with a deep-water quay some 1400 ft. long on the 
east side, while the width of the dock opposite No. 6 spout 
has been increased by over 400 ft. The estimated cost of 
the extension was 85,000/., and there was also a loss of 
1400. oe annum-in the rent of the timber yards, which 
had to be removed to make room for the alterations. 


Prrsonat.—Mr. Arthur T. Walmisley, M. Inst. C.E., 
of 9, Victoria-street, Westminster, has been elected 
Mayor of Dover.—The St. Helens Corporation have 

laced an order with Messrs. Dick, Kerr, and Co., 

imited, for a 400-kilowatt direct-current generator, 
while two 520-kilowatt direct-current generators have 
been ordered for the Aluminium Company’s Works at 
Foyers, N.B., and are to be driven by turbines.—The Sun- 
beam Lamp Company, of Park-road, Gateshead-upon- 
Tyne, have recently been appointed as sole selling agents 
for Messrs. A. Reyrolle and Co., Limited, manufacturin 
electrical —— Hebburn-on-Tyne.—We understan 
that the Irish Flax-Spinning Company, of Belfast, have 
placed a contract with the British Whotheat Houston 
Company, for the electrical operation of the extensions 
to their mills now in course of erection. The contract 
comprises the settee of a 60-kilowatt three - phase 
generator, switchboard, and three motors for driving the 
various rooms in the mill, which contain the usual flax- 
preparing and spinning machines. It will be interesting 
to watch the development of this, which we believe to be 
the pioneer scheme of electrical operation of flax machinery 
in Ireland. 








NEWCASTLE-ON-TyNE.—Sir W. H. Stephenson has been 
indulging in a retrospect of the growth of Newcastle-on- 
Tyne since 1853. At that date Newcastle had a popula- 
tion of 87,748 and the inhabited area of the town was 
about one-half what it is at present. Rye-hill and Elswick- 
row were practically the western limits, while Jesmond- 
road was the northern limit. Byker Jesmond and 
Heaton were villages, about a mile away to the east. 
There was only one telegraph office, which was on the 
Sandhill. The cost of gas in Newcastle in 1853 was 4s. 
per 1000 cubic feet, and the number of public lamps was 
1885, while now it is 12,372. The cost of the coal car- 
bonised in 1853 was 57987. The corresponding cost this 
year comes out: at 136,663/., the quantity having in- 
creased from 20,055 tons to 283,439 tons. The gas 
made increased from 150,152,000 cubic feet in 1853 
to 3,065,379,000 cubic feet in 1903. In 1853 the gross 
revenue of the port was 15,4701. The number of 
vessels which cleared from the port was 19,665, of an 
aggregate burthen of 2,819,275 tons. The corresponding 
totals in 1902-3 were 13,586, of an aggregate burthen of 
8,068,107 tons. The imports of general merchandise in 
1853 were 186,328; in 1902-3 they were 2,004,592 tons. 
The shipments of coal and coke in 1853 were 3,711,155 
tons ; in 1902-3 they had risen to 15,104,514 tons. During 
the last fifty years some 110,000,000 tons of material have 
been dredged from the Tyne. The depth on the bar at 
Tynemouth fifty years since was 6 ft. at low water and 
21 ft. at high water ; now itis 254 ft. at low water and 
454 ft. at high water. O ite Newcastle Quay, near 
the Customs House, the Tyne had a depth, fifty years 
since, of 8 ft. at low water and 20 ft. 8 in. at high 
water. Now it has a depth of 27 ft. 8 in. at low 
water and 42 ft. 6 in. at high water. The expenditure 
made by the Tyne Commission during the last fifty years 
has been 14,621,330/., of which 6,098,8471. was charged 
to capital while 8,522,483/. was charged to revenue. 
While fifty years since the population of Newcastle-on- 
Tyne was 87,748, it has now risen to 215,576. The popula- 
tion of Gateshead has also increased from 24,805 to 
109,888 ; that of Tynemouth, from 30,524 to 51,366 ; that of 
South Shields from 28,974 to 97,263 ; that of Jarrow, from 
34,295; and that of Wallsend, from 3437 to 
20,918. The rateable value of Newcastle-on-Tyne im 
1853 was 215,154/.; in 1903 it was 1,402,689/. The 
amount raised by rates for ration purposes was 
1s. 3d. in the pound in 1853, and 3s, 10d. in the pound in 
1903, The number of inhabited houses in 1853 was 11,500 ; 
in 1903 the total has grown to 39,234, 
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HAMMOCK SPRING-SEAT. 


WE illustrate below a new form of spring-seat 
suitable for railway carriages, tramcars, omnibuses, 
motor-cars, and all classes of vehicles, as well as for 
sofas and chairs, Fig. 1 shows the seat with the cover- 
ing material removed. The form of the spring is so 
clearly shown in the illustration that a detailed descrip- 
tion is unnecessary. The springs are made of special 
high-class steel, and are each fitted with a butt-hinge 
at one end and a swivel-hinge at the other. The butt- 
hinge is first fixed to the front of the frame, and the 
spring is then stretched across the frame and the swivel 
hinge at the other end fixed so that the barrel pro- 
jects clear of the edge of the woodwork by }-in., in 
order to allow the shank of the hinge to swing freely 
and not knock against the framing. The springs are 
attached with a slight amount of tension un them, so 
that when unloaded they pull against the hinges. 
This is done in order to provide against slack- 
ness of the covering when the seat is upholstered. 
The butt-hinges are fitted ‘‘reversed” or ‘‘ flat,” as 
may be found desirable, the former, Fig. 2, being used 








Frid. 1. 





BUTT HINGE REVERSED 
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in order to bring the front end of the spring right up 
to the edge of the seat, and render the upholstering 
round and even when finished; while the latter, 
Fig. 3, is found to answer better in back springs, or in 
strong, heavy work, such as railway carriages. The 
springs are spaced from 4in. to 1 in. apart, and are 
covered, first somewhat loosely, by a piece of strong, 
well-made ‘‘ Hessian,” then two sheets of soft-milled 
felt, } in. or more in thickness before compression, aud 
over all either Rattan, Pluvinsin, or ordinary carriage 
seating. The first-named coverings are recommended 
on account of their cleanliness and durability. 

The following advantages are claimed for these 
‘hammock ” springs :—They are suitable for all kinds 
of seating, and combine lightness with strength and 
durability ; absence of stuffing and freedom from dust 
and infection; ease of attachment; reduction of 
vibration ; and minimum cost of manufacture. 

Some of these seats are now in use. on the Central 
London Railway, and are, we understand, giving 
every satisfaction. Speaking from personal experi- 
ence, we do not think it would be easy to find a more 
comfortable sanitary form of seat for public carriages 
of all kinds. They are made by the ‘‘ Hammock ” 
Spring Seats, Limited, 1 and 2, Great Winchester- 
street, Old Broad-street, London. 











WATER STERILISER AND SOFTENER. 

WE illustrate on this page a plant constructed by 
the Lawrence Patent Water Softener and Steriliser 
Company, Limited, of the Norland Works, Uxbridge- 
toad, W., for the purpose of softening or sterilising 
water by means of heat. An elevation and a half- 
section through the apparatus is represented in Fig. 1, 
and half plans in Fig. 2. As shown, it consists of a 
tank divided into an upper and lower portion by a 
diaphragm. The water to be treated enters at 
the vy, of the tank, whilst steam is admitted 
at the bottom. The water passes through perfora- 
tions in the trays shown on to a series of discs. 
From the upper disc it escapes over the periphery 
on to the disc below. The latter is pierced at 
its centre, and through the opening thus formed the 
water flows on to a third disc of the same type as 
the first, and so on, till it reaches the bottom of the 
Upper compartment of the tank. The edges -of the 
discs over which the water flows are serrated, as 
indicated, so that the whole flow is thus divided up 
into a series of tiny streamlets. At the same time 





steam enters this upper chamber from the lower 
one through the bends F shown, and, meeting the 
falling streams of water, is: eondensed, whilst the 
water is raiséd te: boilitig peint. From the bottom 
of this upper compartment the water flows down the 
central tube C, and, reaching the bottom, flows up 
past a series of horizontal trays or ‘‘ locators.” A jet 
of steam is also admitted here, so that the water is 
made to boil violently. As a consequence all carbonate 
of lime separates out on to the locator trays, where 
it remains as a loose and easily removable powder, and 
the softened and clear water then flows over the top of 
the outer locator tube into the main body of the lower 
compartment of the tank. If the water suffers from 
‘* permanent ” hardness, suitable chemicals are added 





Fig.7. . 




















to it as it passes down the centre tube from the upper 
compartment. No filtration of the water is neces- 
sary, and special provision is made for clearing. out 
the lime precipitates as the necessity arises. The 
cost of working is said by the makers to be less than 
24d. per 1000 gallons when the plant is used to de- 
liver cold water, and about 4d. per 1000 gallons when 
exhaust steam is used and the softened water is fed 
into boilers or used in laundries whilst still hot. The 
apparatus represented in our engravings is intended 
mainly for the latter purpose, but where the object 
sought is the sterilisation of the water, a heat inter- 
changer is provided by which the hot water passing out 
of the apparatus is caused to transfer its heat to the 
cold water entering, and the amount of fuel needed is 
in this way considerably reduced. 








More DurHamM CoaL.—Success has rewarded sinking 
wae at a new winning at Washington, Durham. 

he main coal seam, which has been cleared at a depth 
of about 90 fathoms, is 6 ft. in thickness. 





INDUSTRIAL NOTES. 


THE seventeenth quarterly report of the General 
Federation of Trade Unions is more than usually inte- 
resting. It gives as a frontispiece ‘‘ The Trade Union 
Buildings at Stockholm,” in which all the trade unions 
hold their meetings. The trade unions of London 
have no such building, and only a few have their own 
offices. The report gives a brief notice of the annual 
meeting, held in Dublin, where the assembly was 
welcomed by the Lord Mayor, other members of Parlia- 
ment being present. The rules were amended as regards 
the nomination of all officers and members of the com- 
mittees who are to be nominated by societies, the elec- 
tion of all such to be by ballot, and the rule as to pay- 
ment by unions per member was amended. Reference 


‘| is made to the international meeting and the Trades 


Union Congress. As regards disputes, several of 
grave importance, it is said, were threatened, but 
averted or settled—as, for instance, in the South 
Wales tinplate trade, and some in connection with co- 
operative societies. The plasterers’ dispute at Brad- 
ford is still unsettled. he Penrhyn quarrymen’s 
dispute is closed in so far as the Federation is.con- 
cerned. This was done after a very close investiga- 
tion of the facts on the spot, a report of which was 
sent to all the contributing unions. The Scottish 
tailors’ dispute has also terminated. The Federation 
could not support the men, as they were not federated. 

Reference is made to the extension of federation in 
respect of cognate industries, the Locomotive Engi- 
neers’ Society having agreed to federate with the 
Amalgamated Society of Taliway Servants. Amalga- 
mation was desired, but federation was agreed upon. 
Proposals were also discussed as to the amalgama- 
tion of all unions. But this is a dream of idealists 
—it is not practicable. The income for the quarter 
was 7922/. 19s. 2d., of which 9182. 7s. . was 
from investments. The expenditure amounted to 
2890/7. 4s. 10d. The total balance is 88,238/. Os. 4d. 
Besides the above, 59/. in voluntary contributions was 
sent to the Penrhyn quarrymen and 22/. to the Parry 
Defence Fund. An appeal is made on behalf of the 
metal-workers locked out in Germany-—in Berlin 
alone about 3500. The menare contending for a nine- 
hours day, and a minimum wage of 6d. per hour and 
5d. per hour for the braziers. There is a long and 
valuable article on the German Socialist victory, 
showing the growth of the movement from 1874, when 
nine socialists were returned by 351,670 votes. In 
1903, 81 were returned by 3,010,472 votes. These ob- 
tained a percentage of 31.7 of the total votes recorded, 
and 24.1 of the total electorate qualified to vote. There 
is also an article by Mr. J. Mitchell on Trade Unions 
and Public Houses, one by Mr. Alderman Knee on the 
Housing Question, and other useful information. The 
federation up to the present has not fomented strikes, 
as was predicted ; on the contrary, it has averted 
many that were threatened. 





Women workers have quite recently been having 
a high parliament in Cheltenham and Gloucester, 
over 400 delegates having been gathered under the 
auspices of the National Union of Women Workers, 
for the discussion of a programme the variety of which 
is quite equal to the best of the similar agendas of the 
Trades Union Congress for men. If anything, there is 
a higher social tone about the ladies’ organisations. 
A peeress occupied the chair, while several ladies of 
title were present. It has been’ one of the strong 
characteristics of the trade organisations that they 
have been managed by the en nt themselves, with- 
out extraneous aid ; and this has been regarded as a 
very commendable feature from the educational point 
of view. The training gained is invaluable, no matter 
in what direction of activity the workman is engaged. 
It inculcates principles of thought, discipline, and 
judgment, and it is to be hoped that the Women’s 
Federation, while they may require the guidance of 
more educated classes, will themselves try to profit from 
their deliberations in this direction. The organisation 
represents a large number of women workers ; but the 
financial statement shows the unfortunate result of a 
deficit of 22/.. Some idea is-afforded by the report of 
the executive committee as to the work undertaken. 
Resolutions have been forwarded to the Home Secre- 
tary as to the Employment of Children Bill, asking 
for a compulsory framing of local bye-laws, and the 

rohibition of street trading by girls under sixteen and 
ae under fourteen. Resolutions had also been for- 
warded to Lord James of Hereford urging the Aliens 
Commission now sitting to give special attention to 
the subject of the repatriation of aliens of im- 
moral character, as the number is on the increase 
and the demoralisation greater in consequence. The 
Home Secretary had also been memorialised on 
the subject of passing the draft order providing 
for the improved regulation of sanitary accommo- 
dation in factories and workshops. Lady Batter- 
sea, in delivering her presidential address, said :—‘‘The 
two great questions that held the field were educa- 
tion and hygiene. She insisted upon all women work- 
ing up to some high ideal, for ideals bore with them a 
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refining element. Home life could be ennobled as 
much as public life by working up to ideals. Their 
very union was the realisation of what was but an 
ideal. They had learnt through it that energy could 
exist with tolerance, that hope could live side by side 
with the knowledge of evil, that warm and loving 
sympathy need not be affected by a keen sense of 
justice. The union should take pride in being, as it 
were, a great consultative body of women workers 
who, in attending these conferences, were always 
prepared to hear both sides of nes ee fairly 
argued.” A number of papers were read. 

The proceedings disclosed the fact that the union 
did not aim so much at being a trade organisation in 
the ordinary acceptation of the word, the aim being 
rather to improve the social, civil, moral, and religious 
welfare of mankind; and when one remembers the 
extent to which these factors enter into industrial life, 
there can be no doubt that there is a wide field for 
usefulness for such an organisation. Indeed, it seems 
a great pity that the women workers cannot be bonded 
together with the same wide sympathy of interest as 
is the case with the men. 

The report of the Operative Cotton Spinners is still 
very unsatisfactory as regards the state of trade. The 
proportion of full-paying members in receipt of out-of- 
work benefit was 26.48 per cent., as compared with 
29.84 per cent. in the month previous and 7.79 per 
cent. a year ago. There is a slight improvement over 
last month, but it is a small proportion of the whole. 
The total full members of all sections was 6555—a de- 
crease of 45 in the month. The number of full-timers 
and half-timers make up a total membership of 13,593, 
showing a decrease of 36 and of 157 in the year. The 
average number of the full-timers and half-timers on the 
funds was 1881 per week in the month. This is in addition 
to the proportion of full members. There were ten acci- 
dent cases calling for the society’s aid. The officials 
dealt with fifteen cases of dispute in the month—-two 
more than last month. In the same month a year 
ago there were twenty-three disputes. There were 
ten claims sent into employers under the Compensa- 
tion Act ; three of those injured had to be placed under 
the care of the society's special doctor. In spite of 
the slackness of work and the claims on the funds, the 
union added to the superannuation reserve fund the 
sum of 289/. 10s., making the total up to date 
12,981/. 8s. ld., which is invested in good securities. 
The cases of compensation are, as a rule, settled with- 
out any appeal tothe Law Courts. 





The dispute at the Penrhyn Quarries has practically 
terminated, though the vote of the men on the spot 
was slightly against ending it. But the appeal is to 
be made to the larger body—the men who have 
moved awa and have found work elsewhere. After 
the withdrawal of the financial support of the General 
Federation of Trade Unions a oa apse of the strike 
was inevitable. It has been one of the longest strikes 
upon record, and has created more strife than most. 
There were faults on both sides. Temper had a good 
deal to do with it. Any yielding on either side was 
more apparent than real. It was a struggle for mastery, 
and therefore fought on a false issue. Perhaps now 
that the struggle is over the conditions of employment 
may improve. 





Another cab strike has been threatened in London, 
but it is expected that a compromise will be effected 
and so avert a general strike. It is said that the 
larger proprietors are not averse to some rearrange- 
ment, but the smaller masters have hitherto refused. 
The men complain that things are quite as bad or 
worse than they were ten years ago, when Mr. Asquith 
effected a settlement of terms by his award. It is 
said that competition is greater, and that the men 
have to pay too much. That competition is great can 
be seen any day by the ‘‘crawlers” in all the chief 
thoroughfares of London. How the men all live is a 
mystery to many people. 





The shipbuilding employers on the Tyne, the Tees, 
and the Wear have given notice of a further reduction 
in wages of 5 per cent. on piece rates and Is. 6d. per 
week on time wages. The men have been given a 
month for consideration. Some conferences have been 
held between the employers’ and workmen’s represen- 
tatives, but the employers, it is said, are firm in their 
demand. About 14,000 men are directly concerned, 
but many more will be affected. The men will hold 
aggregate mectings to consider the matter, and mean- 
while the officials of the several unions will do all they 
can to avert the blow, or to effect a compromise. The 
state of trade is very unsatisfactory, and the reduction 
is claimed on the ground of bad trade. It is to be 


hoped that a struggle will be averted for the sake of 
all concerned. 

A further reduction in the wages of Durham miners 
has been averted, as the movement in prices since the 
last reduction of 1} per cent. in Auguet last has only 
been fractional. 





The South Wales mineowners have given notice of | 
a claim for a reduction of 5 per cent. in wages. The 
matter will come before the Conciliation Board in due 
time, when the matter will be discussed and decided 
0 The change from the wages scale has not been 
of advantage hitherto. 





The Secretary of the Associated Iron-Moulders has 
made an explanation as to why the society was not 
represented at this year’s Trades Congress. The dis- 
“need between the Parliamentary Committee and the 

ron-Moulders, it may be remembered, arose out of a 
contention as to demarcation of work at one of the 
works in Glasgow, associated with the manufacture of 
auxiliary machinery, the brass-moulders objecting to 
the iron-moulders undertaking work in brass, not- 
withstanding that it had been the practice of the 
iron-moulders to do work in all classes of metal— 
iron, brass, steel, &c. When the dispute arose, the 
iron-moulders appealed to the Parliamentary Com- 
mittee, but that organisation refused to interfere in 
the matter, because the brass-moulders were not 
affiliated to the Trades Union Congress. Later, 
however, the brass-moulders did become members, 
and about this time an agreement had been come to 
between the two contending societies. Later, again, 
the Parliamentary Committee claimed 11/. 3s. from the 
ironmoulders in payment of ‘‘ the cost of an investiga- 
tion.” This claim is repudiated, because no investiga- 
tion had ever been held, and no witnesses had ever 
been examined. For this refusal the iron-moulders 
have been ruled out of court. The whole thing seems 
to suggest that there has been a lack of common-sense 
in arriving at a solution, and that both ironmoulders 
anc brass-moulders ought, long since, to have been 
amalgamated, as it is quite impossible in small factories 
to separate the two processes. 





A meeting of the Durham Coal Trade Conciliation 
Board was held on Monday, the 2nd inst., in New- 
castle-on-Tyne, Sir David Dale presiding. At the 
last meeting in August it was decided that there 
should be a reduction of 1} per cent. in wages, which 
were left 324 per cent. above the 1879 standard. The 
movement in prices since that time had been only frac- 
tional, and it was resolved that wages should remain 
unaltered for the next three months. 





In connection with the shale-miners’ dispute in 
Scotland, the position of sole arbiter between the 
companies and the miners has been accepted by Sheriff 
Jameson, K.C., and the conferences will begin in 
Glasgow on Monday, the 16th inst. 





At last we have some indication of the official pro- 
posals in connection with the solution of the labour 
roblem in the Rand goldfields. Messrs. Skinner and 
oyce, who were appointed by the Johannesburg 
Chamber of Mines and the Witwatersrand Native 
Labour Association to report on the whole question, 
have given the results of their inquiry. It is said that 
the coolies from the southern provinces of Canada,who 
are also employed in British Columbia and California, 
are as efficient as kaftir labourers, and they recommend 
the immigration of 1000 to 1500 Chinese from the north, 
and a smaller number from the south, of China. These 
can be easily had at thirty days’ notice for the payment 
of a wage of 50s. permonth. It is suggested, however, 
that piece-work might be permissible, so as to enable 
the celestials to earn more money, and attain a higher 
competence. It is stated that the monthly require- 
ments of each coolie at Hong-Kong are as follow :— 
Rice, 45 1b. ; fish, 8lb. ; pork, 8 lb. ; vegetables, 8 lb. ; 
tea, 1 lb. ; oil, 1 oz. In view of the colder climate of 
the Witwatersrand, these quantities may have to be 
increased by 50 per cent. ‘The Transvaal Chamber of 
Mines has already obtained preliminary tenders for 
these goods, and it has been calculated that the food 
of each coolie would work out at about ls. per day, or 
sibly a trifling amount more. Mr. Skinner also 
lieves that the Chinese will be satisfied with the 
accommodation as now provided for South African 
natives, but adds that new barracks for coolies should 
consist of several storeys. The floors would most 
probably have to be covered with cement or asphalt, 
and the rooms should be sub-divided into smaller 
cubicles than are at present allotted to the Kaffir 
miners. The cost of transport to the Witwatersrand, 
inclusive of the recruiting charges, is estimated at 
107. 10s. per man, and as it is intended to provide for 
the return to China at the expiry of the three-years’ 
contract, a further sum of 6/. per man has to be 
allowed. The total outlay for recruiting and transport, 
therefore, amounts to 16/. 10s. ; or, calculated on the 
basis of a three-years’ contract, about 9s. per month for 
each labourer. It is intended to grant each emigrant 
before his departure an advance of 50s. for the pro- 
vision of suitable clothing ; but this amount could be 
gradually deducted from his monthly wage. The net 
cost of each coolie would, on the basis of a monthly 





payment of 50s., amount to about 59s. per month—as 


much as is now paid to an efficient Kaffir miner. It is 
proposed that a Government Department should be 
created for the Transvaal for the control of such im- 
ported Chinese labour, and that this department 
should be able to communicate direct with British 
Consuls in China, so as to secure the strict medical 
examination of all Chinese recruited before departure, 
and otherwise to facilitate and hasten emigration. 





The organisation four years ago of the Federated 
Trades and Labour Council of Montreal marked the 
beginning of a new era in the labour movement in 
Canada. Prior to this the council included delegates 
from only four unions ; now there are affiliated fifty 
trade unions, with a membership of over 25,000, and 
the notable feature is the preponderance of French 
Canadians who have come into line. In Montreal 
there are now three French to one English-speaking 
worker, but the proportion of French trade unionists 
to English is 6 to 1. It is said that school influence 
in connection with the English-speaking population 
has had much to do with this situation. The French 
influence being predominant in all labour questions, 
the English artisans seem to have considered that 
little good could result from joining the organisations. 
The French, however, have in most cases shown com- 
mendable impartiality—in one case the proceedings 
being conducted in English, although 99 per cent. of 
oa members were French, the remainder being 

ritish. 





The claim of the Mineowners’ Federation for 
damages in connection with a ‘‘stop-day” has ad- 
vanced one step nearer final settlement. It will be 
remembered that the action was brought by 74 coal- 
owners, representing 250 collieries, for damages 
to the extent of 100,000/., against the Federation, 
because of breach of contract on the part of the 
workers. Mr. Justice Bigham, in the King’s 
Bench Division, gave judgment against the Federa- 
tion, leaving the assessment of damages until an 
appeal had been heard in the House of Lords. This 
appeal is still pending, but it has been considered 
desirable that the amount of the damage should be 
fixed first, and it is now probable that the case of a 
representative colliery of the Powell-Duffryn Com- 
pany will be accepted, the books being open for in- 
spection by the defendants, in order that the amount 
of damage may be ascertained. The Federation have 
offered to place in the hands of a third party the sum 
of 1000/. as security for damages. 

Lord James of Hereford is this week sitting as arbi- 
trator between the coal-owners and the miners in 
federated districts to decide on the application of the 
owners for a reduction of 10 per cent. in the wages as 
established by the standard agreement of 1888, the 
representatives of the Conciliation Board having failed 
to come to any agreement ; so that the pros and cons 
will be discussed before Lord James, who has, fortu- 
nately, had considerable experieuce in this direction. 
At the same time, the South Wales Coal-Owners have 
demanded 5 per cent. reduction in wages, and have 
initiated a movement, for combination, in order that 
the pits may be shut down when their working be- 
comes unprofitable, and that the cost of keeping them 
in repair may be borne jointly. This proposal from 
South Wales will, if carried out, throw idle 20,000 
men. 

There are also signs of unrest in the Fife and Kin- 
ross district, east of Scotland, but here it is a case of 
the enginemen, whose association have decided to 
agitate for an eight-hours day for the winding engine- 
men, and a ten-hours day for the pumping and haulage 
enginemen. The colliery-owners have refused to 
acquiesce in the demand, and a special meeting of 
the men’s union is to be called shortly to determine 
whether there should be a strike. This, of course, 
would throw the whole of the Fifeshire district idle. 








Tur Cement InpustrY OF Potanp.—The cement 
industry of Russian Poland is comparatively young, all 
the manufactories, with the exception, perhaps, of one, 
having sprung intoexistence during thelast eighteen years. 
The output, however, increased so rapidly that over pro- 
duction set in, with its usual unsatisfactory results. In 
order to counteract and late this excessive produc- 
tion, a syndicate was formed, but after three years’ work- 
ing the syndicate has ceased to exist. Up to the year 
1885 there was only one cement manufactory in the 
Weichsel district—the Grodziel Works—but in that year 
a good-sized factory, the Wysoka Works, was started 
in the Bendzin locality ; these two works did well—the 
sale increased, and prices were satisfactory for several 
years, and within ten years nine new cement works were 
established. The bad times, which then came, and which 
also greatly affected the building trades, were keenly felt 
by the cement works, and the keenness of the competition 
forced the prices down to a level which in many cases 
barely covered the cost. In some recent large railway 
contracts the price for cement was only 1 rouble 90 kopeks 
per barrel of 360 1b., against 3 to 5 roubles during the 
— —_— and the production is still in excess of the 

emand. 
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DIFFERENTIAL INDICATOR SPRINGS. 


WE illustrate below a couple of indicator springs 
representing a type introduced by Messrs. Elliott 
Brothers, of 36, Sainanacedaeie. W.C., to meet 
the long-felt want of a spring for indicating gas, 
spirit, and oil-engines, in which, hitherto, the wide 
range of pressures in the cylinder has made _ it 
impossible to use a spring which shall intelligibly 
indicate the pressure due to the explosion am ex- 
pansion of the charge, and at the same time give the 
suction line on a sufficiently large scale to show the 
action of the valves. The practice of using a weak 
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Spring and allowing the piston and lever mechanism 
to be driven to a stop, with the full force of the 
explosion, causes damage to the indicator, and will 
often result in a broken lever or strained joints. 
The spring shown in Fig. 1 is intended for use with 
Messrs. Elliott’s ‘‘Simplex” indicator, in which a tongs- 
shaped spring is used, which can be removed or re- 
placed with the greatest ease, since it is entirel 

external to the cylinder of the indicator. The ‘ dif- 
ferential” spring is produced by fixing to the main 
Spring a much lighter one, as shown. During the suc- 
tion stroke of the engine almost the whole of tlie motion 
of the indicator pencil is due to the deflection of this 





Spring, whilst the main spring, being much stiffer, is 
but very slightly affected. Finally, however, when the 


pressure rises sufficiently, the free end of the auxiliary 
spring comes into contact with a bed prepared for it 
on the main spring, and the subsequent motion of the 
indicator pencil is due entirely to the deflection of the 
main spring. In Fig. 2 is shown the arrangement 
used with indicators of the ordinary type. Here the 
light auxiliary spring is placed inside the coil of the 
main spring, and the free end of this light spring 
takes a bearing on the main spring after the pressure 
on the indicator cylinder exceeds a certain suitable 
limit. The two diagrams reproduced in Figs. 3 and 4 
were taken alternately with an ordinary spring and 
with a differential spring from a gas-engine running 
200 revolutions per minute, and show very clearly 
the advantage claimed. To determine the mean pres- 
sure of these diagrams a special differential scale is 
supplied. 

t is found that a number of peculiarities, previously 
attributed to the engine, may often be traced to, the 
unsatisfactory method by which they were indicated 
by means of the ordinary springs. 








RAISING WATER BY COMPRESSED AIR.* 


The Raising of Water from Deep Weils and Borings 
by Compressed Air. 

By Witu1am H. Maxwett, Assoc. M. Inst. C.E., 
Borough and Water Works Engineer, Tunbridge Wells. 

Tue author has undertaken to write a paper upon this 
subject ; firstly, because in the year 1900 he installed an 
*‘air-lift” ce gg plant at the corporation water 
works, Tunbridge Wells, which plant has since been in 
constant use; and, secondly, because he believes that 
very little reliable information as to the working results 
obtainable by this system has hitherto been published. 
He therefore trusts that the experience he has obtained 
with the plant referred to, as well as a general review 
of the conditions under which the system may be suc- 
cessfully applied, will be of interest to the members of 
the Association. 

The use of compressed. air for power transmission has 
been a matter of careful study and experiment on the 
part of engineers for some considerable time past, but it 
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is only during more recent.years that the “‘air-lift” 
system has been applied to any practical extent. to the 
raising of water from deep wells and borings in this 
country. In many cases of mining, tunnelling, rock- 
drilling, &c., the use of compressed airis the only avail- 
able means of performing the services required, and the 
elementary question of fuel economy is of secondary im- 
portance under such circumstances. 2k 

The successful adoption of the system of raising water 
by the use of comp air is likewise dependent 
upon the conditions peculiar to the case under treatment, 
and it is therefore essential that the water - works 
engineer, before resorting thereto, should carefully con- 
sider whether the special circumstances of the case are 
such as to fully warrant its adoption, and the author 
hopes in the course of the present paper to point out 
from his own experience what he believes to be the 
special ———— to which the system is particularly 
applicable. 

7 efore referring to the details of the plant under the 
author’s charge, it will be convenient to briefly review 
some of the general principles governing the operation of 
compressed air in raising water. : 

The experiments carried out in the United States by 


* Paper read before the British Association of Water- 
Works Engineers. 





Dr. Pohlé, of Arizona, who for some years past has been 
engaged in the application and development of this 
system for raising water, oil, and other liquids from 
underground sources, have proved that the main principle 
upon which the system operates is the following :—Air 
under the necessary pressure and of suitable volume is 
admitted to the bottom of a pipe immersed in the water 
to be lifted, in the manner shown on the accompanying 
sketch (Fig. 1). By this meansalternate bands or columns 
of air and water are formed in the water-pipe or ‘‘rising 
main,” and the air does not, as might perhaps have been 
anticipated, pass through the mass of water. The 
result of this is that the aggregate weight of the water 
in the rising main is insufficient to balance the column of 
water in the boring, and the pressure of the latter 
therefore produces an upward movement of the. air and 
water column in the rising main. As the force lifting 
this column is the head of water at A (Fig. 1), it follows 
that the height to which the water can be lifted depends 
upon the depth to which the pipe is immersed below the 
pumping level of the water in the boring, thus the higher 
the “lift” required, the deeper must be the point at 
which the air is injected relatively to the normaP water 
level therein, and consequently the height to which the 
water has to be raised determines the minimum depth to 
which the boring must be driven. 

With regard to the best proportion between the im- 
mersion of the air nozzle ol the ‘‘lift” of the water, 
opinions vary, but the author found that in his case the 
most economical result w2s obtained when the ratio was 
3 (of immersion) to 1 (of lift) at the start, and 2.2 to 1 at 
the finish of the test (see Table I., Appendix). Under 
these conditions, the etfiviency worked out at 36.8 per 
cent. calculated from the steam diagram, and at 46 per 
cent. calculated from the compressor diagram, the volumes 
of air used and water lifted being in the proportion of 2.69 
of the former to 1 of the latter. 

From the results of his own tests and those of others, 
the author has prepared the following table showing the 
approximate horse-power required to compress one cubic 
foot of free air to different pressures per square inch :— 

Horse-Power 
Pressure in Required to 
Pounds gh Compress 1 


Sq. Inc Cubic Foot 
of Air. 

1. Solvay Works, Saaralben 176 0.434 
2. Brostowe Estate, near Fried- 

eim so oa ic ae 0.376 
3. Tunbridge Wells Water 

Works... a we 0.201 
4. Ditto ditto 80 0.189 
5. Ditto ditto 60 0.159 
6. Sugar Factory, Glogan ... 45 0.145 
7. Yard Works, Zwickau ... 30 0.121 
8. Rossland Mines, B.C. ... 95 0.134* 
* 


_ * This excellent result was probably due to the use of 
inter-coolers. 
With regard to the quantity of air required to lift a 
= volume of water to any specified height, the author 
as found the following formula to give results in accord- 
ance with his own experience :— 
X = cubic feet of free air per minute ; 
A = gallons of water — per minute ; 


B = “‘lift ” of water in feet ; 
x =-AxB 
142 


From this formula it is, of course, a simple matter to 
ascertain the quantity of water that can be lifted to any 
given height by a given quantity of air. 

With regard to the proportions between the areas of the 
air-pipe and the rising main, the author considers that 
further experiments are required before it can be de- 
cided what proportions will secure the most economical 
results in practice; it is evident that the velocity of the 
water in the rising main is an important factor in this case ; 
but as regards the air pie. the author considers that the 
velocity of the air should not exceed about 20 ft. per 
second. 

It has occurred to the author, as it has, no doubt, to 
others who have watched an air-lift plant in operation, 
that the excessive. velocity and force of the discharge 
must involve a considerable waste of energy, and that 
some appreciable economy would be effected were it pos- 
sible to utilise this force in any practical way. 

In considering the design of the compressor, it is obvi- 
ously important, in the interests of economy, to provide 
either ‘‘two-stage” or ‘‘ three-stage” machines (with 
inter-coolers) according to the amount of compression 

uired ; thus, for pressures above 60 Ib. per square 
inch and up to 300 lb. per square inch ‘‘ two-stage” 
machines are most suitable, and from this to 1000 lb. ad 
square inch ‘‘three-stage” machines are desirable. The 
cooling of the air is also of ¢ importance in this 
respect, and care should be taken to start with an air 
supply at the lowest temperature obtainable. 

Description of Tunbridge Wells Plant.—The main factor 
which influenced the decision to apply the ‘‘air-lift” 
system at Tunbridge Wells (which decision was arrived at 
prior to the author’s appointment as water-works engi- 
neer) was the possibility of operating the boring from 
the existing pumping station, and avoiding the erection 
of any buildings, foundations, or machinery requiring 
personal supervision at the site of the boring, which is 
situated some 530 yards away from the pumping station 
(Fig. 2). The boiler power was also sufficient to supply the 
steam required for the compressors without any additional 
boilers, settings, or buildings for same, and the air-com- 
pressing plant involved no extra attendance, as a new 
steam pumping plant was then being installed, and one 
extra mechanic was able to attend to both sets of plant. 
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The compression is carried out in two me the first 
to a pressure of 26 1b. per square inch, and the second, 
after intercooling, to the pressure required, which varies 
from 90 Ib. to 109 1b. per square inch according to the 
depth of the water in the boring. The air is delivered into 
a large steel receiver situated in the engine-house, whence 
it is conveyed tothe wells by means of a 4-in. cast-iron 
pipe (Figs. 3 to 5). This main is formed of ordinary spigot 





and socket pipes with lead joints, which, however, shortly 
after starting the plant, showed signs of leakage adjacent | 
to the receiver. is was traced to the expansion and con- | 
traction of the pipes due to the high temperature of the | 
air, and was effectually prevented by fixing a cooler on | 
the air-pipe between the second stage compressor and the | 
receiver. | 

There are two sets of engines and compressors designed | 


precipitated in the receiver owing to the compression of 
the air, and, similarly, any oil carried forward by the 
air from the cylinders is also precipitated here, and 
drained away from time to time. As a further safeguard, 
another trap is provided near the boring for the same pur- 
pose. In some cases, however, the receiver is filled with 
— in order to arrest any oil carried forward with 
the air. , 

The boring is 350 ft. deep (Fig. 6), penetrating the Wad- 
hurst clay to a depth of 204 ft. 6 in., and the Ashdown 
sands toa further depth of 145 ft.6in. The upper portion 
is lined with 15-in. steel tubes, and the lower portion 
(150 ft.) with steel perforated tubes, 13} in. in diameter. 
The rest level of the water is about 96 ft. from the sur- 
face, and the pumping level, when drawing at the rate 
of 32,000 gallons per hour, is about 120 ft. from the sur- 
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to deliver a sufficient volume of air to lift the desired 
quantity of water, if needs be, over astand-pipe 20 ft. high 
above ground-level (Fig. 6). “he engines are compound, 
with cylinders 8 in. and 12 in. in diameter respectively, 
the rene pares cylinders being 10 in. (first stage) and 
6 in. (second stage) in diameter respectively. The stroke 
in each case is 14 in. The air-cylinders are water-jacketed 
at sides and covers. The clearance in the air-cylinders 
does not exceed 1 per cent. of the capacity. The air is 
drawn from outside the building, and is carried in an 
earthenware pipe under the floor to the inlet valves, so 


that it enters the compressors at the lowest possible tem- 
perature. 

The inter-cooler (between first and second stages of 
compressors) is form 
by circulating water. 
engitie-house. 

Provision is made for draining off. the water. which is 


ed of a series of ‘‘ Row” tubes cooled 
This is also fixed outside the 


face, but on the cessation of pumping the water resumes 
its rest level very rapidly. 

The water-pipe or rising main is7 in. in diameter, and 
is carried to within a few feet of the bottom of the boring. 
The air-pipe was originally 14 in. in diameter, but was 
subsequently increased to 24 in. in diameter, an alteration 
which reduced the air pressure required from 105 Ib. to 
91 Ib. per square inch, the latter figure corresponding 
very closely to the head of water above the bottom of the 
air pipe, and thus proving the loss by friction to be re- 
duced to a minimum. 

In a trial run for 10} hours, made soor after the plant 
was installed, an average of 31,402 gallons per hour was 
raised from this boring under a head of 133 ft., whereas 
an ordinary single-acting pump, such as could be fixed in 
a boring of this small diameter, would not give more than 
about 18,300 gallons per hour. 





The plant was made and erected by Messrs. Hughes 





and Lancaster, of London and Ruabon, and the cost, in- 
cluding two compressors with compound engines, air 
main, air and water sige in borings, condenser feed and 
air pumps, was 33741. 17s. 6d. 

Cost and Efficiency of Working.—In Table I. (see 
Appendix) the author has given a summary of the results 
obtained by tests at various times and under different 
conditions of water level, which he believes will prove 
interesting. Here it will be seen that the most favourable 
result was obtained in Trial 1, when the proportion of 
immersion of air-pipe to lift of water was 3 to 1 at the 
start and 2.2 to 1 at the finish, the volume of air used per 
volume of water lifted being in the proportion of 2.69 to 1. 
The efficiency in this case was 36.8 per cent., calculated 
on the water raised proportionate to the indicated horse- 
power developed in steam-cylinders, and 46 per cent. cal- 













aes 








AIR PIPE 






S"EXHAUST STEAM Pipe 





CROSS SECTION. 


culated from the indicated horse-power shown by air- 
cylinder diagrams. Unfortunately, on this occasion the 
fuel consumption was not recorded, so that the cost per 
1000 gallons of water raised could not be obtained, 

From Trial No. 5, however, with a much less immersion 
of air-pipe, and when the proportion of air used to water 
lifted was more than double that in the former case, the 
cost of fuel worked out at 1.073d. per 1000 gallons for a 
maximum lift of 125 ft. 9in., the price of coal being 
25s. 5d. per ton. 

During the earlier months of the present year, with 
water levels varying between the depths of 98 ft. and 
118 ft. below surface, under regular working conditions 
the fuel cost came out at a fraction under one penny per 
1000 gallons raised. 

The comparatively unfavourable results shown in 
Trial 4 were accounted for by the fact that at this time 
the water level was at an unusual depth, and the ratio of 
immersion to lift was consequently reduced to 1.13 to 1 
(end of trial). On this occasion a test was being made of 
the maximum yield of the strata, and all the wells and 
borings were being drawn upon to the utmost possible 
extent. In this case the quantity of air required per unit 
of water lifted rose to a proportion of 8.4 to 1, and the 
“efficiency ” fell to 17.7 per cent. on the indicated _horse- 
= in steam-cylinders .and 22 per cent. on indicated 

orse-power in air-cylinders. The cost of fuel (at 25s. 5d. 
per ton, as before) worked out at 1.53d. per 1000 gallons 
raised. The author has given this result for the purpose 
of showing the effect of reducing the proportion of im- 
mersion to lift ; but, of course, these figures must not be 
taken as representing the working of the plant under 
ordinary ond: fair conditions. 

In Trial No. 7 the efficiency worked out at 26.1 per 
cent. on steam-cylinder diagram, and 32.5 per cent. on air- 
cylinder diagram. ; 

Table II. (Appendix) gives the working results ob- 
tained with four examples of air-lift plant on the Con- 


tinent. 

Table III. gives noni records of a six-hour test car- 
ried out with an air-lift plant at Grinnel, Iowa, on 
August 16, 1902. In this case the lift was éxceptionally 
great, being 258 ft. The water-main was 34 in. in-dia- 
meter, and the air-pipe, fixed outside the water-main, was 
2 in. in diameter. The boring was 2000 ft. deep, and the 
air-pipe extended to a depth of 557 ft., thus giving an 
immersion of 299 ft., or a proportion of 1.16 to 1 of 
“lift.” The water was divest 3 ft. above surface 
level. The boring was lined with 10-in. diameter tubes 
into the rock, and was continued unlined of a diameter 
of 68 in. The compressing plant was second-hand, and 
all pistons and valves were leaky, so that the air actually 
delivered was less than the piston displacement. The 
average efficiency worked out at 29.6 per cent. 

At this boring a test was made with an ordinary pump, 
when the average rate of delivery was only 4500 gallons 
per hour, compared to an average of 7394 gallons per hour 
obtained by the air-lift plant. 


COMPARISON BETWEEN DIFFERENT SYSTEMS OF 
PuMPING. 


Having to provide pumping plant for a boring 15} in. 
in dames As: 400 ft. deep, situated in an isolated and 
somewhat inaccessible position, the author has made a 
careful estimate of the comparative cost of pumping and 
maintenance with the three alternatives of (1) air-lift, 
(2) steam-engine, and (3) oil-engine—both the latter 
operating ordinary bore-hole pumps, and in each case 
taking into account the ong charges involved. The 
results are shown in the following statement, the lift 





being assumed as 100 ft., and the working hours 3000 per 


annum, 
s 
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1. Compressed-Air Plant. 





Per 1000 
— 
Capital charges, labour, and repairs 1.16 
Fuel as per test, October 7, 1902... 1.073 
Total a 2.233 
2. Steam-Engine and Bore-Hole Pump. 
Per 1000 
= 
Capital charges, labour, and repairs... 2.4 
Fuel (average of tests by the author) ... 0.5 
Total ... ah ie set 2.9 
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3. Cheap Fuel Oil-Engine Plant and Bore-Hole Pump. 
Per 1000 
Gallons. 
Capital charges, labour, and repairs 1.53 
Crude oil fuel* les ala didign te 0.25 
Total 1.78 


* At a trial of a crude-oil engine plant, working at 
Grantham, the cost of fuel averaged only 0.183d. per 
1000 gallons raised 100 ft., the price of crude oil being 
24d. per gallon. 


ADVANTAGES AND DISADVANTAGES OF ArR-Lirt SysTEM. 


In conclusion, the author will summarise some of the 
most important general features of the air-lift system as 
ascertained from his own experience. The most suit- 
able conditions under which the araem yong, Bo: applied 
appear to be those which exist at. Tunbridge Wells—viz., 
where a boring is situated in an isolated and somewhat 
maccessible position, and the air-compressing plant can be 
placed on an existing pumping station, involving but little 
outlay in the erection of new foundations or buildings, or 
the purchase of additional land, and without incurring 
the provision of additional labour at the site.of the 
boring. To secure satisfactory results, however, it is 


important that the difference between the rest level and 
the pumping level of the water should not be excessive, 
that the fluctuations of the same should be ascertained 
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APPENDIX. 
TABLE I.—Tests or “ Arr-Lirt.”—TunBripcE WELLS WATER Works. 
pt cam ———) aie Bes wi SEE CTE a 
1. 2, en ete a2 fe | 8. 9. 10. 
i fot] 2) eRe ie. ras rh side 
Water Levels below | Average re, Cubic Feet | Ratio of Immersion of 
No.of, Ground Surface. Rate of De-| Cubic Feet | ,ot Air per | Volumesot, “ Air-Pipe to Lift. 
Date of Test. eats | livery per | Deliverea |Minute(Atmo-’ Free Air to 
- Hour, in Pres Minute.| SPheric Pres- | 1 of Water. ——~~—— i pelted’ 
| Start. | Finish, | Gallons. sures). At Start. | At Finish. 
| ft in, | tt. in. | 
June 83,1901... 1 | 8 0 106 0 24,100 61.3 173.6 2.69 3.01tol | 22 tol 
April 11 to 17, 190)  Sx:| 2 © 130 9 | 29,055 77.5 377 4.8 | 28 tol 1.6 tol 
July (latter part), 1901..) 3 | 94 0 124 0 30,446 81.2 285.3 3.5 26 tol | 172tol 
July 14 to 20,1902 ..| 4 «| 120 0 | 158 6 | 19,785 52.8 447 8.4 18 tol | 1.18tol 
October 7, 1902 ..  ..; 5 | 108 9 125 9 | i 73.7 421.8 | 5.7 2.27to1 | 1.69tol 
October 21, 1902.. ..| 6 |109 7 | 124 6 97,187 72.7 | 398 5.4 21 tol | L71tol 
February 12,1908 = .., 7 96 6 112 8 26,289 70.1 | 260.5 3.7 2.46to1l | 1.96tol 
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in each case. 
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or oil-driven pump of the ordinary f c 
believes that, under suitable conditions, the former will 
prove to be preferable, taking all charges into account 
The absence of any moving 4 

boring secures a great reduction in the cost of repairs and 
maintenance, as well as in supervision and all other 
charges incidental to an additional Lewes Sepere 
a t advantage in the use of the ai 

in cases where the water contains iron, as the aeration is 
carried out very thoroughly in the boring ; and, after the 
water has reached the surface, the 
iron takes place more ee: 
system is by no means suitable 
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per ton. 





Nore.—The fuel cost per 1000 gallons raised, Test No. 
was 1.073d., with coal at 25s. 5d. 
98 ft. and 118 ft. below surface, the fuel cost was .97d. per 1000 gallons, 


TABLE II.—Trsts or ContTINENTAL ArR-Lirts.* 


. 5, with water levels varying between 103 ft. 9 in. and 125 ft. 9in., 
During the early months of the present year (1903), with water levels between 






































* Zeitschrift des Vereines Deutscher Ingenieure, September 3, 1898, Columns 3, 7, 8, 10, 17, and 19 
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DETAIL AT TOP OF BOREHOLE 
SUEWING CONNECTION OF AIR SUPPLY. 


On 


to all circumstances, an 


WV 


form, 





beforehand, and that the ratio between the immersion of 
the air-pipe and the total lift of the water should be 
ro to the most suitable proportions, and not greatly 
varied in ordinary working. _ 
Although it cannot be denied that the cost of fuel 
GS the air-lift exceeds that required with a steam 

et the author 


in the 


air-lift 


recipitation of the 
the other hand, the i 
d | 19,0387. and 37,462/. respectively. 


TaBLE III.—Official Six-Hour Test of Air-Lift made at 
the Water Works of Grinnell, Iowa, August 16, 1902. 
The Well has the Pohlé System of Piping, with a 34-In. 
Water-Pipe and a 2-In. Air-Pipe Placed Outside of the 
Water-Pipe. The Depth of the Well is 2000 Ft., and 
the Length of Air-Pipe 657 Ft. The Lift is 258 Ft. 


























Percentage of submergence .. = 53.6 per cent. 
Gallons per minute (average) = 123 
Cubic feet piston displacement -. = 136 
Cubic feet of air per gallon (average) = 1.09 (6.8 volumes 
air to 1 of water. 
Percentage of efficiency = 29.6 per cent. 
Me i) | 
Sig i gik ig w 
3 | = P ‘ater Level 
iz |s | : - j | Air Pressure. lyelow Surface. 
a | a 
i Sif ° 
Time. Sita 8 ae a | 
Saigo 83) 5 | 
45 23 3 Gis | g | Start- | Work- | Nor- | Pump- 
5 6 5 |S*/ a | ing. ing. | mal.| ing. 
{| | tb | | tb. | Ib. Ib. 

1 hour 7833) 1.06 | 500) 187) 80 138 131 240 | 256 
” 7626 1.06| 250 180 80 138 131 240 | 256 
»  |7187|1.08} 250) 165; 80 138 132 240 | 263.8 
»>  |7500)1.08| 250) 157) 80 | 188 131 240 | 256 
” 7344/1.1 | 260; 157) 80 138 131 240 | 266 
»» _ (6875}1,17 — 150} 80 138 132 240 | 253.8 











should not be resorted to unless the conditions of working 
are specially favourable to its use, ' 








INSTITUTION OF ELECTRICAL ENGINEERS—BIRMINGHAM 
SrecTion.—We are asked to state that the opening meet- 
ing of this local section of the Institution of Electrical 
Engineers will not be held on Wednesday, November 18, 
as had been intended, but will be postponed to some date 
not yet fixed. 





A@RICULTURAL Enctnes. — This promises to be a 
good year for the exports of agricultural steam engines, 
The value of the shipments made in September was 
62,657/., as compared with 34,373/. in September, 1902. 
and 36,280/. in September, 1901. In the nine months 
ending September 30 of this year agricultural engines were 
exported to the aggregate value of 677,635/., as compared 
with 518,269. in the corresponding nine months of 1902, 
and 521,221/. in the corresponding nine months of 1901. 
In these totals the engines a as to various Euro 

countries figured for 503,122/., 412,654/., and 406,7141, 
respectively. South America took agricultural engines 
to the value of 37,1787. in the first nine months of this 
year. The corresponding exports in the same direction 





in the corresponding periods of 1902 and 1901 were 





ee 


—— 


678 


ENGINEERING. 





[Nov. 13, 1903. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Abstract of the Address of the President, SiR WILLIAM 
Henry Wuite, K.C.B., F.R.S. 
(Continued from page 636.) 

Tue First British Sea-Gornc [RONCLAD, ‘‘ WARRIOR.” 
. THe design of our first sea-going ironclad, the Warrior, 
was greatly influenced by Scott Russell, who had built 
the Great Eastern. Competitive designs had been 
invited by the mga, sa leading private firms, and 
the Royal dockyards. None of these was adopted, the 
Admiralty naturally having views of their own; and the 
design finally approved was prepared in the Constructive 
Department. Scott Russell always spoke of the Warrior 
as having been pro by him in all essentials, and 
there is evidence of his hand in many features, particularly 
in the bold departure from the unarmoured metre 
the use of iron instead of wood, and the adoption of 
structural arrangements in which longitudinal framing 
was prominent. This adoption of iron hulls, while the 
French adhered to wood for ten years longer, gave our 
Navy a great advantage, and disposed of many difficul- 
ties in regard to shipbuilding timber. She was frigate- 
built, carrying her guns in a battery on the main deck, 
protected by 44-in. armour, and 18 in. of teak backing ; 
the ends of the battery were closed by transverse armour 
bulkheads. The length of the battery was 213 ft., and 
the ends of the ship were unarmoured for a total length 
of nearly 170 ft. The French ironclads, previously men- 
tioned, had their side armour carried to the bow and 
stern, and were therefore ‘‘ completely protected ;” but 
they were much shorter. The most serious defect was 
that rudder and steering gear were exposed in the Warrior, 
As a steamer, her greater length and power gave her 
superiority. Her engines developed 5500 horse-power on 
trial, and she attained a speed of 14.4 knots. For a long 
period that speed remained a standard for ironclads. The 
engines and boilers were supplied by John Penn, and 
exemplified the latest advances in marine engineering. 
About 6 indicated horse-power per ton weight of propel- 
ling apparatus was developed on trial. In earlier screw 
steamers with lower steam-pressures and slower speed, from 
4 to 5 indicated horse-power per ton had been common. 

As first designed, the Warrior was intended to carry 
twenty-six 68-pounder smooth-bore guns in the armoured 
battery, ten similar guns on the main deck outside the 
battery, and two as pivot-guns (bow and stern chasers) on 
the upper deck. These were the most powerful smooth- 
bore muzzle-loading guns in our naval service, and the 
armament was very formidable. It has been stated that 
a screw three-decker of 1859 only carried one 68-pounder 
out of her 121 guns. But before she was completed 
another notable step was taken, and forty 110-pounder 
rifled breech-loading Armstrong guns were mounted, far 
superior in range, accuracy, and penetrative power to the 
68-pounder. 

Ample sail-power was given to the Warrior ; she could 
lift per screw-propeller, and proved as successful under 
sail as under steam. In her way she was no less remark- 
able than the Great Eastern, and she was the next largest 
ship in existence fora time. In appearance she was most 
graceful, and her construction afforded proof that English 
naval architects need not fear comparison with their 
French professional competitors when they were given a 
free hand. 


Tue First Eneiish Scuooits or NAVAL ARCHITEKCTURE. 
Fortunately for the nation, there were many capable 
men ready to face and solve the new problems which 
arose when the long sleep of centuries phe ws and a revo- 
lution began in materials, methods of propulsion, arma- 
ments, and protection. Yet, strange to say, in 1859 there 
was in this country neither an institution devoted to the 
training of naval architects and marine engineers, nor an 
association specially devoted to the discussion of subjects 
relating to ship-design and building. There had been two 
English saheals of naval architecture, both founded by 
the Admiralty, and conducted with eminent success, 
while both were abolished by Sir James Graham, to whom 
also belonged the discredit attaching to the appoint- 
ment to the post of Surveyor of the Navy—an officer then 
charged with the responsibility of designing ships for the 
Navy—of a naval officer eminent asa seaman, but ignorant 
of the science of naval architecture. The trained naval 
architects of the first school included men like Isaac 
Watts (Chief Constructor during the steam reconstruc- 
tion), Lloyd (long Engineer-in-Chief), Creuze, who became 
Chief Surveyor of that great organisation ‘‘ Lloyd’s Register 
of Shipping,” and Morsom, who revised the Tonnage Law 
in 1854, after many others failed, on a basis which has 
since become practically international. These men and 
their colleagues had long to wait for an opportunity to 
show their powers, and it was not until to to the 
course by absolute necessity that the Admiralty gave 
them the recognition and position they deserved. 
_ The first school was established in 1812 and abolished 
in 1830, A distinguished member of the University of 
Cambridge, Dr. Inman, was the Principal, and to him 
the English literature of shipbuilding is greatly indebted. 
The second school was established in 1848 and abolished 
about six years later. Dr. Woolley was the Principal, 
another eminent Cambridge graduate, who proved admir- 
ably qualified for teaching the science of naval architec- 
ture, and made many important additions thereto. His 
upus included Sir Edward and Sir Nathaniel 
Barnaby, who were in succession the responsible designers 
of Her Majesty’s ships from 1863 to 1885; Mr. Barnes, 
who occupied for many years the post of Surveyor of 
Dockyards, and other men less ay pena cd before the 
public, who did good service to the Navy during the first 
uarter of a century of the ironclad reconstruction. Dr. 
nman’s pupils were men of advanced age when that re- 





construction became necessary, and entirely new condi- 
tions had to be faced. It is no reproach to their memory 
to say that the naval defence of the Empire was more 
efficiently jdealt with by younger men, fresh from a 
thorough training in the School of Naval Architecture, 
and subsequently prepared for the important appoint- 
ments they had to fill by some years of practical work in 
shipyards and designing-offices. ’ ; 
hen such stirring events were in p it was 
natural that naval architects and marine engineers should 
establish a society wherein could be discussed many im- 
rtant questions affecting the construction of ships for 
both warand commerce. In 1860 the Institution of Naval 
Architects was founded. Sir Edward Reed was the first 
secretary, and to his ability and persistent effort the 
Institution owed much of the immediate success it 
attained. Outside the Admiralty service, men like 
Laird, Samuda, Scott Russell, cm Penn, Maudslay, 
Rennie, Denny, Scott (of Greenock), White (of Cowes), 
the Chief Surveyors of Lloyd’s, and other eminent ship- 
builders and marine engineers, heartily supported the 
movement. Authorities in the science of naval architec- 
ture like Dr. Woolley, Dr. Moseley, and William Froude, 
added their names and gave active assistance. 

This imperfect sketch of the condition of British ship- 
ping and shipbuilding could not be more happily closed 
than by the statement that from 1860 onwards the science 
as well as the practice of the profession has been ade- 
quately cared for by the Institution of Naval Architects, 
which has acqui an international character, and in- 
cludes the most eminent naval architects and marine 
engineers of all countries. 


Lines OF ADVANCE IN MODERN Sarp-ConstTRUcTION. 

The preceding sketch of the condition of shipbuilding in 
1859 indicates the unrest, change, and —. as to 
future naval construction which then prevailed. Marine 
engineering was rapidly becoming specialised and breaking 
away from land practice. An object-lesson of the poten- 
tialities of iron as a material for hull structures was 
afforded by the Great Eastern. This practically involved 
the gradual disuse of wood hulls, and showed that limits 
to the dimensions of ships need no longer be deter- 
mined by the capabilities of the material, but might be 
governed by commercial or warlike considerations. 
New structural combinations followed upon the use 
of the superior material, and new processes and 
machinery became necessary in the shipyards. Ques- 
tions of stability, structural strength, and propulsion 
arose, to which experience could give no sufficient answer ; 
and, as a consequence, scientific methods became neces- 
sary instead of “rule of thumb.” The divergence be- 
tween merchant ships and warships was great already, 
but it was much accentuated by the introduction of 
armour and modern guns. While each class presented 
its difficulties, the warship designer probably had the 
most complex problems to face when called upon to pro- 
duce —— —. oe woe cr heavy mm a 

yssessing high speed and good sea-going qualities. Still, 
fe sonaitek co that there was nak = common be- 
tween all classes of steamships; and the great lines of 
advance for all were based upon :—(1) Improvements in 
marine a leading to large economies of weight of 
machinery and fuel ; (2) improvements in materials, both 
in regard to strength and the forms in which they were 
furnished by manufacturers; and (3) the larger use of 
scientific methods in design. It may be interesting to 
glance at each of these dominating influences, and their 
effects on ship construction during the past forty-four 
years. 


IMPROVEMENTS IN MARINE ENGINEERING. 


Improvements in marine engineering have produced 
the greatest effects in the extension of ocean steam navi- 
gation and the increase in speed. The details of these 
improvements can be found in valuable papers published 
in our Proceedingsand elsewhere. The series fitly begins 
in 1872 with a paper by Sir Frederick Bramwell, whose 
personal experience goes back to the earliest period of 
ocean steam-navigation, and whose interest is as keen as 
ever in the latest advances in the generation and utilisa- 
tion of power. All that will be attempted here is a brief 
summary of the — features in an advance that has 
been striking and continuous. 


INCREASE IN STEAM PRESSURE. 


In 1859 the highest steam pressures used in marine 
boilers were from 20 Ib. to 25 oe square inch ; twenty 
years later 90 lb. to 100 lb. had been reached, and the 
“compound” (double-expansion) type of engine was in 
general use. Now, in the mercantile marine, with the 
ordinary (water-tank cylindrical) boilers, pressures of 
210 Ib. to 220 lb. are common, and a little less than 270 lb. 
has been reached in a few cases. For warships, with water- 
tube boilers, pressures of 250 1b. to 3001b. have been 
used for nine years; but in the most recent vessels, in 
which 20 per cent. of the total power is in cylindrical 
boilers, with the balance in water-tube boilers, the pres- 
sure adopted is only 2101b. With these high pressures 
triple or quadruple-expansion engines are associated. 


REVOLUTIONS AND PisToN SPREDs. 

This rise in pressure and greater expansion have been 
accompanied by an increased rate of revolution and piston 
speed. In 1859 for the best types of engines in screw 
Steamers the revolutions did not exceed 50, and the maxi- 
mum piston speeds were about 400 ft. per minute. In 
1881 the averages for merchant steamers were about 60 
revolutions, with 470 ft. per minute piston speed ; now, 
the corresponding averages are nearly 90 revolutio 
and over 650 ft., while many steamers of high s 
attain piston speeds of 900 ft. to 1000 ft. or swift 


cruisers of large power, 120 to 140 revolutions and 1000 ft. 





of piston speed are now common; smaller cruisers have 
about 220 revolutions with equal piston s ; destroyers 
have 350 to 400 revolutions, and 1100 ft. to 1200 ft. piston 
speeds. 

Wetcut IN Proportion To Power. 


Remarkable economies of weight in proportion to power 
developed have accompanied these changes. For war- 
ships the records are complete and continuous, and the 
valuable papers contributed to the P. ings by the 
Engineer-in-Chief, Sir John Durston, and Engineer-Rear- 
Admiral Oram, have put the facts on record. Taking 
the contractors’ trials for the specified maximum power, 
it is found that each ton weight of propelling apparatus 
(in full working order) gave about 6 indicated horse-power 
in 1859; whereas in present practice about 9 indicated 
horse-power is obtained in battleships with cylindrical 
boilers, and about 10.5 indicated hcrse-power with water- 
tube boilers. In large cruisers with water-tube boilers, 
such as the Drake class, about 12 hors2-power per ton is 
obtained ; in third-class cruisers with water-tube boilers, 
having thinner and smaller tubes, about 20 horse-power ; 
and in destroyers from 40 to 50 horse-power. The large 
cruisers have proved themselves capable of developing 
about 75 per cent. of their maximum power for continuous 
steaming at sea, which corresponds to 9 horse-power per 
ton; for the small cruisers and destroyers 50 to 60 per 
cent. of the maximum power can be maintained as long 
as the coal lasts ; taking 50 per cent., this gives 10 horse- 
power per ton weight for the cruisers, and over 20 horse- 
power per ton for the destroyers. . 

Warships differ from merchant ships in one important 
feature, to which sufficient weight is often not attached. 
Their ordinary service is performed at low speed, with a 
very small percentage of their maximum power, and full 
speed is the exception. Long-distance passage trials are 
made at intervals, but usually not with more than 60 to 75 

r cent. of maximum power specified in the contracts 

or machinery. On the other hand, merchant steamers are 
designed and engined to steam at full speed, and under 
fairly uniform conditions of development of power on all 
their passages. The swiftest of them run between certain 
terminal ports at regular speeds except as affected by 
weather and sea. All this favours economy, and to in- 
sure regularity of service it is reasonable that larger 
margins of weight in proportion to power should be 
allowed than in warships. Moreover, in many parts of 
the machinery of warships sensible increase in first cost 
is accepted in order to reduce weight, since every possible 
saving in weight is of advantage. In mercantile practice 
this policy is not carried so far. Making allowance for 
these essential differences, there have been great relative 
savings in the proportion of weight to power in mercantile 
steamships. In 1859 the best direct-acting screw engines 
developed on service 3 to 4 horse-power per ton. Now 
the corresponding development is 6 to 6.5 horse-power 
per ton in swift mail steamers of the highest class, in ordi- 
nary cargo steamers 4 to 5 horse-power, and in cross- 
channel steamers making short passages with high-forced 
draught in the boiler-rooms, cylindrical boilers, and quick- 
running — of short stroke, it rises to 10 horse-power 
per ton. The last-mentioned conditions would not, of 
course, be applicable to long sea voyages. 


Forcep DravcHt. 

Forced draught in the boiler-rooms is an old invention, 
and for the last quarter of a century it has been largely 
used as a means of accelerating evaporation and increasing 
power. Previous practice in torpedo-boats and small 
craft led to its application in larger vessels of all war 
fleets. The ‘‘ closed ” stokehold system was chiefly used, 
powerful fans supplying air and maintaining a positive 
pressure of varying amount according to the rate of 
evaporation en With cylindrical boilers in ships 
of the Royal Navy the air pressure is not above 4 in. of 
water for long-distance steaming, and 1 in. for short runs 
of 6 to 8 hours. Formerly, 2 in. of pressure were per- 
mitted, but the boilers suffered.. With lin. pressure it 
is found possible to obtain, without injury to the boilers, 
and for considerable periods, about 20 to 25 per cent. 
more than the “ natutel dronght ” power without sensible 
decrease in fuel economy. 

In the mercantile marine many systems of induced and 
forced draught have been employed. That which finds 
most favour was worked out by Mr. Howden. Lengthened 
experience supports the view that with this system large 
evaporative power can be combined with economy of coal 
consumption, so that the boiler-room weights can be re- 
duced considerably. 


Economy OF FvEL. 


Higher steam pressures and grades of expansion com- 
bined with more efficient engines have resulted in large 
economies of fuel. The best direct-acting engines in 
screw steamships of 1859, with 20 1b. to 25 Ib. pressure, 
required from 3? lb. to 51b. of coal per indicated horse- 
power per hour. Inthe mercantile marine, about twenty 
years later, this had been reduced to about 2 1b. as an 
average with compound engines; at present it is about 
1.5 lb. for ocean-going steamships with triple and quad- 
ruple-expansion engines. There are well-authenticated 
instances where long voy: have been performed under 
economical conditions with an expenditure of 1.25 1b. to 
1.4 Ib., and in some of the fastest passenger steamers 1.5 1b. 
to 1.6 lb. For warships the nese expenditure of 
coal is somewhat higher than in merchant ships, for 
reasons which need not be stated in oa but = long 
tri representing maximum speeds for continuous 
senontder ae average expenditure has been about 1.6 Ib. 
to 1.8 lb. per horse-power per hour, with the latest types, 
both of cylindrical and water-tube boilers fitted on large 
ships. In third-class cruisers, with tubes of small diameter, 
the expenditure under similar conditions has averaged 
about 2.25 1b, In destroyers, at maximum speed, it has 








Nov. 13, 1903. ] 


ENGINEERING. 


679 








varied from about 2} lb. to 4 1b. on short trials of three 
hours ; and at speeds of 13 knots, requiring only about 
7 to 8 per cent. of the maximum power, the expenditure 
has been from 1.4 lb. to 2 Ib. r. Normand claims to 
have obtained much superior results in his torpedo vessels, 
the expenditure at 30 knots being about 1} lb., and at 
14-knots less than 1 lb. per indicated horse-power per 
hour on trials of 3 and 8 hours respectively. 


Tue “Express” Type oF MACHINERY. 


The new departure made by Sir John Thornycroft 
about thirty years ago in the construction of small, swift 
boats, with engines and boilers of remarkable lightness in 

roportion to the power developed, has had a notable 
influence upon marine engineering peehy. No doubt, 
Thornycroft was greatly influenced and assisted by the 
work of locomotive engineers. But he had to face many 
novel conditions in making this experiment, and_ to go 
entirely beyond precedent. His results were handle 
credited in their entirety at first, but when established 
by capable and independent observers, they were full of 
suggestion as to further possibilities. Sir John Thorny- 
croft has found worthy collaborateurs in Mr. Yarrow, 
Mr. Normand in France, Herr Schichau in Germany, 
and Herreshoff in America. From his work have sprung 
the torpedo flotillas of the world. 


Stream Turso-Morors. 


The steam turbo-motor, first applied to ship propulsion 
by Mr. Charles Parsons.in the Turbinia, enables a further 
saving of weight to be effected as compared with the 
guickest running and lightest reciprocal engines. In the 
Turbinia extreme lightness was attained, the total weight 
of machinery, boiler, shafting, and propellers being 
22 tons, for an estimated horse-power of over 2000 
—nearly 100 horse-power per ton cf weight. This is 
about twice the power in proportion to weight as com- 
pared with a destroyer. This vessel had a boiler of 
special type, which was forced considerably, and her runs 
at full power were of short duration; moreover, she had 
no reversing turbines for steaming astern. These features 
of the design sensibly reduced the weight. Other 
examples of the turbine system, however, furnish a 
fairer comparison with reciprecating engines, and make 
it certain that with a much slower rate of revolution than 
in the Turbinia, and with additional turbines for going 
astern at good speed, it is possible to effect considerable 

roportionate economies of weight, or to increase speed. 

he destroyer Viper, with turbine machinery, was prac- 
tically identical in dimensions with other destroyers 
having reciprocating engines, and she attained a maxi- 
mum speed of about 36.6 knots on an hour’s trial, and 
about 34 knots for three hours with the contract load on 
board. The latter speed is about 3 knots greater than 
the corresponding speed on some of the best of similar 
destroyers with reciprocating engines, and 4 knots above 
the guaranteed speed of the latter. 

Messrs. Denny estimate that if the Clyde passenger 
steamer King Edward had been fitted with balanced twin 
triple-expansion engines of the best type instead of tur- 
bines, in association with the same boilers, the speed 
would have been reduced from 20.5 to 19.7 knots—corre- 
sponding to a difference of 20 per cent. in horse-power. 

As one who, from the first introduction of the steam- 
turbine by Mr. Parsons in 1884, has been intimately 
acquainted with his work and with the difficulties he has 
overcome in the application of turbo-motors to various 
og ge I would testify to the ges courage and ability 

e has displayed throughout. In regard to the special 


application of turbo-motors to ship propulsion the diffi- | p 


culties have been greatest, and have only m sur- 
mounted by scientific and experimental work of the 
highest order. 

O1L-Morors. 


_ Another new departure now attracting much attention 
is the use of oil-motors in launches and small swift vessels. 
In July last, after the Automobile Club car races in 
Ireland, a contest took place at Cork between oil-motor 
launches, one of which is reported to have had an engine 
of 75 brake horse-power, while others had 50 and 20 brake 
horse-power. It is stated that a boat 30 ft. long, 5 ft. 
broad, and about 2 ft. deep, fitted with a 20-brake-horse- 
power oil-motor, has been constructed by Messrs. Thorny- 
croft capable of attaining the remarkable speed of 18 
knots, or nearly 21 miles per hour. The space occupied 
by this motor is not much larger than that required for a 
condensing engine of the same power, and the space re- 
quired for boiler and coal was made available for accom- 
modation. - Gearing has been introduced for reversing 
when required. 

It is interesting to compare these results with those 
obtained by the steam launch Miranda—also built by 
Thornycroft—on speed trials conducted by Sir Frederick 
Bramwell in 1872. This vessel was 45 ft. 6 in. long and 
5 ft. 9in. broad at the water-line ; on trial she carried 
3 cwt. of coal, and had a displacement of 3? tons. She 
was fitted with a locomotive boiler and a two-cylinder 
vertical engine, capable of working at 600 revolutions, 
and developing about 72 horse-power (indicated). With 
555 revolutions and nearly 60 indicated horse-power— 
probably about 50 brake lstebabiber gine the vessel a 
speed of 18.65 miles per hour. The machinery and 
boiler weighed about 2 tons, so that at maximum power 
= pets oe perp about 36 ind % orse- 

er per ton weight of propelling apparatus. It appears 
that the smaller imate launch attained a ~ pe 24 miles 
opted than the Miranda, and the secret of her success 

id in the fact that her propelling apparatus, with fuel 
for six hours, gave about 100 indicated horse-power per 
ton. ae aoe there should be the possibility of con- 
Geratte developments in speed with such a motor as 


Another interesting application of the oil-motor is to 





the propulsion at the surface of submarine boats. Lieu- 
tenant Dawson (of Messrs. Vickers, Sons, and Maxim 

states that in the first submarine boats of the Hollan 

type, built by his firm, the four-cylinder gasolene engines 
give a maximum of 190 brake horse-power, driving a 
single screw. The estimated speed at the surface was 
8 knots, and the fuel carried is said to be sufficient for 
50 hours at this speed (or 400 knots). When submerged, 
electric motors are used. It is reported that the actual 
speed obtained on trial was 9 to 10 knots for the first 
boats ; and that in later and larger vessels the oil-motors 
have been much increased in power with a considerable 
increase in surface speed. If this is correct, it is probable 
that these vessels have the greatest power in oil-motors 
yet applied to ship propulsion. 


Gas-ENGINES. 

The progress made in recent years with gas-engines of 
increasing power naturally raises the question whether 
they may not take the place of steam-engines even in 
large ships. No one can fail to be attracted by the pros- 
pect of ibly dispensing with the use of steam as an 
intermediary, and directly using gas for internal-combus- 
tion engines. Of course, in sea-going ships questions of 
importance arise as to the power of covering long dis- 
tances, and the arrangements for generating or storing 

as, as well as obtaining adequate supplies of coal or oil. 
We are on the threshold of this subject ; and it seems 
probable that a great deal more must be done on land in 
the development and use of gas-engines of very much 

ater power than any yet constructed before the steam 

iler disappears from ships. Experiments of the char- 
acter needed must not, and need not, be conducted on 
board ships. One thing is certain—naval architects and 
marine engineers will welcome and utilise any system 
which simplifies internal arrangements and minimises 
weight and space. 

Enthusiasts dream of a time when gas-turbines instead 
of reciprocating engines shall be brought into use. 
Those more competent to judge than myself appear dis- 
posed to think that very serious, if not insuperable, diffi- 
culties lie in the way of this system of utilising power. 
However this may be, no initial steps seem to have been 
taken to practically realise the idea. 


Twin Screws. 


A notable feature in modern steamship construction 
is the largely-extended use of twin screws. This system 
was proposed in the earliest ig of steam navigation, 
and it was adopted practically half-a-century ago on a 
small scale. etween 1860 and 1865 a considerable 
number of twin-screw vessels were built, mostly vessels 
in which high-speed was desired on moderate draught of 
water. 

Experience with the last rigged ironclads (Alexandra 
and ‘'emeraire) enabled me in 1878 to make an extended 
analysis of their propulsive efficiency, and a comparison 
with that of a number of single-screw ships of recent con- 
struction and deep draught. My conclusion was that, on 
the whole, the efficiency of the twin-screw ships was 
superior, which was contrary to the opinion generally 
entertained at that time. This opinion was not very 
favourably received at the time. 

Little was done towards aang, twin screws in mail 
steamers for eight or nine years. Then came the ques- 
tion of realising 20 knots on the Atlantic service ; and 
my friend, the fate Mr. Thomas Imray, who had carefully 
studied my statements of 1878, consulted me when the 
design of the Teutonic and Majestic was being prepared 

y Messrs. Harland and Wolff. a experience had 
only confirmed my conviction and emphasised by recom- 
mendation of twin screws. They were adopted in the 
ships named, and in the two 20-knot ships built for the 
Inman line about the same time—the City of Paris and 
City of New York. From that time it was certain that 
twin screws would take the place of single screws for 
swift mail steamers, 


TRIPLE AND MuLtTIPLE Sorews. 


Triple and multiple shafts and screws have also been 
used for long periods in exceptional cases where shallow- 
ness of pes. ¥ governed the dimensions of ‘propellers. 
Cases in point are the floating batteries for river service, 
built during the Civil War in America, with four shafts; 
the Russian circular ironclads, which had six shafts, and 
the Russian Imperial yacht Livadia, which had three 
shafts. In recent years triple screws have been used in 
warships built in the United States, France, Germany, 
and Russia, but not in ships of the Royal Navy, except 
turbine-propelled vessels of small size. 

In the United States, after building, about ten years 
ago, two triple-screw ships of 19,000 horse-power to 
20,000 horse-power, which were reported to have done 
well, and, in face of the strong advocacy of the extension 
of thesystem by the Engineer-in-Chief (Admiral Melville), 
twin screws have been prefe for later battleships and 
cruisers up to 25,000 horse-power. The Italians, after 
trials of triple screws in small vessels, have universally 
adopted twin screws. In France and Germany triple 
screws are generally adopted for battleships and cruisers, 
and in Russia a number of triple-screw cruisers have been 
built, but the great majority of ships have twin-screws. 

Having been personally responsible for the continued 
use of twin screws in His Majesty’s ken. up to 1902, it 
may not be out of place to put on record the reasons for 
that action, more OF yer wy as there have been repeated 
misrepresentations of the facts by Brine rome persons, 
whose fundamental idea seems to be that foreign practice 
must necessarily be superior to British, and nothing but 
sheer obstinacy can account for a refusal to follow the 
lead of foreign designers. 

At first it was claimed that triple screws gave better 
propulsive efficiency than twin screws. Having had ex- 





ceptional opportunities of making a thorough and extended 
analysis of the actual performances of many ships, I have 
to state that this is not the case. The advantage in this 
respect is distinctly with twin screws so far ; and although 
it is possible that, with larger experience, the performance 
of triple screws may be improved, and approach, or equal, 
that of twin screws, it is practically certain that, under 
existing limitations of draught, and with reciprocating 
engines making the number of revolutions and piston 
— now accepted, there is no reason why triple screws 
should be preferable to twin screws up to 40,000 horse- 
wer. There are many instances of distinct inferiority 
in triple screw ships, and my foreign friends, who are 
building these vessels, admit this, urging that there are 
a advantages. 
Of course, with three shafts and engines the manufac- 
turing difficulties are less than with two shafts and engines. 
his was avowedly the reason why the two triple-screw 
American cruisers were built ; but the great development 
of ‘steel manufacture in the United States has removed 
that difficulty. Another gain by having three engines is 
said to be the possibility of running them faster and re- 
ducing the sizes of parts, thus saving weight and increasing 
economy of fuel when the vessels are cruising at low speeds. 
There may be some weight in this argument, but it is not of 
primary importance, and experience seems to show that 
with triple screws much greater power has to be egg 
at cruising speeds than is needed with twin screws. Still 
another argument, and one most relied upon apparently 
by advocates of triple screws, is, that at these cruisin 
speeds itis possible to throw one or more engines out of 
work, and so to avoid losses on engine friction, condensa- 
tion, &c., thus economising coal. Here there has been 
repea’ change of ground, as trials have shown 
the fallacy of the contention. First, all three engines 
were made of equal size, and this is still the general 
practice. It was intended that at low speeds only the 
centre engine should be at work, and that the two side 
screws should be disconnected and allowed to revolve. On 
trial, I am credibly. informed, and can well believe, 
the ‘‘ drag ” of the wing screws added so seriously to the 
resistance that the power required for a given speed was 
from 40 to 50 per cent. greater than that required when 
the centre screw was stopped and the side screws worked. 
Obviously, under these circumstances, the centre screw 
also caused a ‘‘ drag,” and more power was needed than 
in a purely twin-screw ship. 

The Russians in the Rossia followed this idea to its 
logical conclusion, and made the screws and engines lar, 
enough to utilise the full steam-power at full s ‘ 
making the centre engine only large enough to drive the 
ship at 10 knots, and fitting a feathering screw on the 
centre shaft. On trial this intention was realised, and 
the ship attained 10 knots with the side-screws discon- 
nected and revolving, the centre engine developing nearly 
3000 horse-power. This compared most unfavourably 
with the performance of the cruisers Powerful and Ter- 
rible, in the design of which I adhered to twin-screws. 
These ships are of 2000 tons greater displacement than 
the Rossia, but, rt both screws, they require only 
2000 horse-power for 10 knots, and are much more econo- 
mical. Their engines, moreover, have a maximum power 
of 22,000 as against 16,500 horse-power in the Rossia, and 
they are about 24 knots faster. 

In view of these facts another alternative has been pro- 
posed by Admiral Melville—viz., to make the centre 
— large enough to develop one-half of the total power, 
and the side engines each to develop one-fourth of the 
power. So far as Iam informed, this plan has not been 
tried, and there seems no sufficient reason for making the 
experiment. His colleagues on the Board of Construc- 
tion in the United States evidently were not convinced, 
and the responsible designers of triple-screw ships in 
France and weprae d have not adopted the suggestion. 
The conclusion reached by most naval architects confirm 
the opinion I have expressed, that, up todate, twin-screws 
are to be preferred, and give better propulsive efficiency, 
while experience demonstrates that with proper forms of 
ships excellent manceuvring qualities can secured. 
Against breakdown no doubt triple screws give one more 
chance of ees | total disablement ; but large experi- 
ence shows that for all practical pur twin screws 
give a sufficient margin of safety. Triple-screw engines 
also require greater space. 

In conclusion, may I quote a few words written ten 
years ago ’—‘“‘It is reasonable to ee that as higher 
speeds are attained and larger powers have to be utilised, 
since the limits of draught for ocean-going steamers are 
fixed by practical considerations, triple screws may be- 
come necessary to efficiency.” In my judgment, that 
point has been reached ; and the use of turbine-engines 
with higher rates of revolution will also render desirable 
the adoption of three or four shafts, although the dia- 
meters of screws will be made relatively smaller. From 
first to last my desire has been to keep an absolutely open 
mind on this and all other questions affecting the effi- 
ciency of our war fleet. No pains have been to 
ascertain and analyse facts ; every suggestion for possible 
improvement, from whatever source arising, has been 
welcomed and carefully considered, and every endeavour 
made to arrive at the right conclusion, but the responsi- ' 
bility for decision necessarily rests with the designer on 
questions of resistance and propulsion, and that respon- 
sibility I have never attempted to avoid. 


Warter-Tuse Borers. 


The last advance in marine engineering to which 
reference will be made is that connected with the use of 
water-tube boilers. Up to 1892 no attempt was made to 
fit water-tube boilers in any vessel of the Royal Navy 
above the size of torpedo-boats and destroyers. 

My visit to France that year - impressed me, 
and the opportunities I then of conferring with lead- 





680 


ENGINEERING. 





[Nov. 13, 1903: 








ing French naval architects and marine engineers con- 
vinced me that the position demanded serious considera- 
tion. These gentlemen, whose professional ability and 
experience were unquestioned, while their desire to avoid 
undue risk was obvious, had arrived at the conclusion 
that experience with Belleville and other water-tu 
boilers justified the exclusive use of thattype. The Belle- 
ville boiler had then been tried afloat to some extent for 
thirty-seven years, and was chiefly used in the vessels 
building at that time; but the Niclausse and D’Allest 
boilers were also receiving trial. This was a great experi- 
ment, no doubt, but made after full consideration. Its 
result, if successful, was to give to the French fleet a 
definite superiority in speed over British ships, if we 
persisted in using cylindrical boilers. 

Soon after (in 1893) I began work on the design of the 
—— Powerful al yer ——, — were in- 
ten to surpass in 8 and power ali foreign cruisers 
then built or building. The superior results in speed 
obtainable with water-tube boilers necessarily received 
careful consideration ; and various alternatives were com- 
pared before the boiler arrangements were decided. The 
engineer-in-chief (Sir John Durston) finally recommended 
Belleville boilers, with which much greater experience 
had been gained than with any other type of water-tube 
boiler. I concurred with his recommendation, and gladly 
accept my share of the responsibility. The Board of 
Admiralty approved, and the orders were placed. There 
is, I submit, no reason whatever for regret or apology in 
the light of subsequent events for the action then taken. 
On the contrary, in my judgment, it has had greatly 
beneficial results for the hid Navy itself, and will have 
far-reaching effects upon steamship design generally.’ So 
much misunderstanding, to say the least, has arisen in 
regard to the circumstances under which the introduction 
of water-tube boilers took place, that it seemed desirable 
to place the facts on record. 

Ten years have elapsed since the change was begun ; it 
has since been carried through not merely in the Royal 
Navy, but in all war fleets. The French have the honour 
of initiation ; in this country we have not blindly followed 
their lead, but taken our own way. At present, no war- 
ship is building in which either water-tube boilers are 
not exclusively used, or associated with a few cylindrical 
boilers developing about 20 per cent. of the maximum 
power. 

Into the controversies of the last four years I do not 
propose to enter. Hitherto, on account of ill-health and for 
other reasons, I have refrained from any public utterance 
on the subject. All that is necessary now is to state my 
conviction that those who have taken the most prominent 

rt in attacking the policy of the Admiralty have exhi- 
nited an imperfect knowledge of facts and principles ; 
have failed to appreciate the weight of authority against 
their contention, represented by the universal agreement 
of naval authorities in all countries that water-tube boilers 
are essential to modern warships; and have shown, in 
many instances, a spirit of prejudice and personality that 
should never have been displayed in the discussion of a 
technical subject affecting the naval defence of the 
Empire. 

My personal attitude in this matter was explained here 
more than four years ago, and has been consistently main- 
tained throughout. istaken I may be, but I claim to 
have been consistent. Speaking in this Institution in 
March, 1899 (at the close of a discussion on water-tube 
boilers) I said :—-‘‘ Everyone agreed that the water-tube 
boiler—not meaning any particular boiler—was the safest 
boiler to use with high-pressure. Everything in both the 
foe. a pointed to the circumstance that, as yet, the per- 

ect water-tube boiler had not been found. I should like 

to know how it was ever likely to be found if experiments 
were not made.” My feeling is, and always has n, that 
it would be folly for us to remain inert while foreign 
navies were moving on lines promising great possibilities 
of advantage; and that, so long as we took only equal 
risks with them, experiments involved no loss of relative 
standing. I have always maintained that experiments 
on various types, having features of the greatest promise, 
were not merely desirable, but absolutely necessary. 
Foreign critics make no assertion that we have prejudiced 
our relative position by the general adoption of water- 
tube bvilers. Everyone who studied the last naval 
manceuvres must have seen how superior was the steam- 
ing capability of the most modern battleships and cruisers 
compared with those of earlier date with cylindrical 
boilers. As all the ships which were comparable were 
built from va! designs, the comparison is narrowed to that 
of the propelling apparatus, and the practical conclusion 
is irresistible. 

The position has been made clearer by the investigation 
and finding of the Departmental Committee on water- 
tube boilers appointed by the Admiralty three years ago. 
No one can dispute the ability—and I am convinced of the 
impartiality—of this body. It is an honour to this Institu- 
tion that so many of those who have rendered valuable 
service to the country under cireumstances of great diffi- 
culty are our fellow-members, eminent both for scientific 
and technical attainments. It, would be too much to 
expect that their conclusions will command universal 
assent ; but it is unquestionable that these conclusions 
rest on a pt series of experimental trials and a close 
scrutiny of evidence. No attempt will be made to re- 
capitulate these conclusions; they are to be found in 
many blue-books, well deserving study by all interested 
in ship construction and propulsion. 

[Sir William White then sketched the proceedings of 
the Committee, and the trials of the Minerva and 
the Hyacinth.] He then went on :— 

There is other and quite recent evidence, however, of 
ene interest, and Iam enabled to give the figures by 
the courtesy of the Controller of the Navy. The cruisers 


Spartiate and Europa, fitted with Belleville boilers, ‘have 





recently made voyages to China and back. On the 
voyage out the Spartiate averaged 12.65 knots, steam: 
easily and developing less than 20 per cent. of her f 
power. Her average coal consumption for all purposes 
was 2.29 Ib. per indicated horse-power per hour.’ The 


be | Europa was sent out at a still lower power—about 13 per 


cent. of the maximum, the average = being 10? knots. 
Her consumption was therefore higher—viz., 3.85 lb. per 
horse-power hour, and’she burnt on the e nearly 
700 tons more than the Spartiate. This demonstrated 
the fact, previously well understood, that for covering 
distance the higher speed was more economical in a ship 
of the type with great engine-power. But the most inte- 
resting fact remains to be stated: the Spartiate burnt 
nearly 1200 tons less on the voyage than the Blenheim 
did on the same voyage, the latter being 2000 tons smaller 
in displacement, and having cylindrical boilers. The 
Europa burnt nearly 500 tons less. Allowing for differ- 
ences of size and speed, the Spartiate is more economical 
than any modern cruiser with cylindrical boilers that has 
made the passage. ; 

The concluding run for both ships was made from 
Gibraltar to Plymouth on the homeward voyage. The 
Europa averaged 17.56 knots and consumed 2.06 lb. of 
coal per horse-power hour ; the Spartiate averaged 18.11 
knots with 1.7 lb. consumption. At the end of such a 
voyage these were very good performances, comparing 
favourably with the consumption of the most modern 
types of cruisers fitted with cylindrical boilers. No doubt 

ter economy is secured in mail and passenger steamers, 

ut the only fair comparison is between warships with 

cylindrical and water-tube boilers, the mercantile condi- 
tions being so radically different, as already explained. 

The Challenger, fitted with Babcock and Wilcox 
boilers, on her recent contractor’s trials had the moderate 
and uniform consumption of 1}-lb. per horse-power hour 
at full power, 80 per cent. of full power, and 20 per cent. 
The Hermes, with the same type of boiler, consumed 
1.54 lb. on a six hours’ trial. This is not, of course, lon 
enough to determine consumption accurately. Bot 
these ships were new, and, of course, in perfect condition. 

The first trials of the Yarrow large-tube boiler in the 
Medea, under the direction of the Boiler Committee, are 
incomplete, and the results as to coal-consumption are 
therefore not available, It is understood, however, that 
in this respect there are good prospects of very satisfac- 
tory results. 

‘The Niclausse type of boiler for marine purposes is 
made in this country by Messrs. Humphreys and Ten- 
nant, who have received orders from the Admiralty for 
an aggregate of over 100,000 horse-power distributed over 
four cruisers and one battleship. One of the cruisers has 
passed through her trials with great success. _Experience 
on service has yet to be gained. 

The most recent orders for boilers for His Majesty’s 
ships are reported to be divided principally between the 
Yarrow and Babcock and Wilcox types, and it would 
appear, therefore, that these are for’ the moment looked 
upon as the most suitable types available, although the 

iclausse has been adopted for several important ships. 
Valuable information will be obtained from the trials of 
all three types. The aggrogate power in each type of 
boiler is very great, and the experiment is on an ex- 
tremely large scale ; but we cannot stand still, nor would 
any responsible and well-informed person now recom- 
mend cylindrical boilers for cruisers or battleships. Other 
navies are similarly circumstanced, and out of these trials 
here and abroad will come the data for deciding on the 
most efficient type of water-tube boiler. 


Tuk Use or STKEL FOR SHIPBUILDING. 


[Sir William here traced the history of the use of steel 
as a material for shipbuilding. Considerations of space 
oblige us to pass over this portion of his address, which, 
ers: a lhe would fill sixty of our columns. ] 


ScrentTIFIC PROCEDURE IN SHIPBUILDING. 


So long as the types of ships and mode of propulsion 
remained practically unchanged, experience continued 
to be the chief guide in design and construction, and 
scientific modes of procedure were not extensively used. 
The science of naval architecture was well established, 
mainly in consequence of the work of great French writers 
of the eighteenth century, and of the ‘encouragement 
given to the study of the subject by the French Academy 
of Sciences. - 

The old English books on shipbuilding were produced 
by men of an entirely different class, most of them prac- 
tical shipbuilders, with only elementary mathematical 
knowledge. 

It was fortunate for this country that when radical 
changes followed upon the introduction of iron and steam 
propulsion, men were available who had been trained 
under Inman and Woolley for the Admiralty service, and 
that some had found their way into private employment. 
Outside the public service there were also some leading 
shipbuilders and marine engineers fully alive to the value 
of scientific procedure, including men like Scott Russell, 
Laird, Napier, Rennie, Penn, and Maudslay. 

The change in pe mre which has taken place in the 
designing-offices of private firms during the last thirty 
years is remarkable. About that period I was preparing 
a book on Naval Architecture; and my endeavour to 
secure data respecting the experimental results and the 
qualities of merchant ships resulted in little, chiefly 
because little information of the kind had been obtained 
or recorded. There were, of course, some notable ex- 
ceptions, to their credit be it spoken. Since that time 
the record and scientific analysis of results, as well as 
the conduct of experiments, and the thorough investiga- 
tion of all features in designs, have been greatly deve- 


loped. 
ee work ‘the Admiralty practice has been con- 





tinuously marked by scientific procedure, but here also 
there has been marked advance since 1860. 
British ScHoots oF NAVAL ARCHITECTURE. 


Allusion has been made to the wise action of the 
Admiralty in providing systematic training for naval 


architects. At the su tion of the Institution of Naval 
Architects, a third Institution—the Royal School of Naval 
Architecture and Marine Engineering—was established 
at South Kensington, jointly by the Admiralty and the 
Science and Art Department in 1864. In 1873 it was 
removed to Greenwich, and there continues to this day. 
For twenty years the School of Naval Architecture 
stood alone in this country ; then by the munificence of 
Mrs. Elder.a professorship of naval architecture was 
established at Glasgow, Dr. Elgar being its first occupant. 


Lines OF ADVANCE IN SCIENTIFC PROCEDURE. 

It is impossible even to indicate all the main lines of 
advance in scientific p ure which have occurred since 
1860. A few may bementioned. [Sir William then spoke 
briefly on. the following points :—Investigations of sta- 
bility ; load-line legislation for merchant ay 3 the work 
of the Bulkhead Committee of 1891; the behaviour of 
ships_at -sea;-the structural strength of ships; and the 
model experiments and progressive steam trials. } 

“ScrREW PROPELLERS. 

After sixty one experience with screw propellers it 
must be frankly admitted that we have very much to 
learn. The theory of its action has engaged the attention 
of many eminent mathematicians in this country and 
abroad. Very many experiments have been made on 
various ships titted with propellers of different dimensions 
and patterns, and in some instances remarkable economies 
of power or gains in speed have been obtained. Model 
experiments on screws have been carried out on an 
extensive scale, and very interesting results obtained. 
Certain general principles have been established, and 
many problems, at first obscure, have been solved. When 
all care has been taken and the fullest use made of 
available data, success is not assured in the choice 
of propellers when precedent is largely departed from. 
On the other hand, in most, if not nearly all, cases 
success is eventually achieved as the result of ex- 
perimental trials ; although there is often a possibility 
that even better results might be attained if the trials 
were extended. . As details of the trials of H.M. ships 
are always published, and naturally awaken interest— 
especially when difficulties temporarily exist in obtaining 
estimated s s—there is sometimes a tendency to sup- 
pose that in Admiralty practice troubles with screw- 
aes 8 are unusually numerous. This is not true; 

ut it is correct to say that in such cases the Admiralty 
have given to the engineering profession the fullest in- 
formation of the trials and the results in order to assist 
future practice. The case of the Iris in 1878 is one 
notable example. She was a twin-screw cruiser of excep- 
tional speed. Recently there have been other notable 
examples, in the County and Drake classes of armoured 
cruisers, for which I guaranteed the high maximum 
speed of 23 knots, anticipating that it would be exceeded, 
and a few details may be of interest. 

The Drake class attained or exceeded this speed on 
trial. There was reason to believe, however, from the 
eee trials, that an increase in blade area was 

esirable. The original screws were 19 ft. in diameter, 
244 ft. pitch, and each screw had 76 square feet of blade 
area, ith 116 revolutions per minute and 30,600 horse- 
power a speed of 23.05 knots was reached. The new 
screws were of the same diameter, pitch 23 ft., and blade 
area 105. square feet. With 122.4 revolutions and 31,400 
horse-power a speed of 24.11 knots was attained—a gain 
of fully 1 knot in speed. From the progressive trials it 
was found that with 116 revolutions and 26,000 horse- 
power the new screws gave a speed of 23 knots, or a saving 
of 4600 horse-power, as compared with the first screws. 

The trials of .the County class were no less interest- 
ing. The earlier trials were made with screws 16 ft. 3 in. 
in diameter, 20 ft. pitch, and 54 square feet of blade area. 
With 147 revolutions and 22,500 horse-power the speed 
attained was 22.7 knots, or three-tenths less than the 
estimate. The progressive trials again showed excessive 
slip at the higher speeds, and insufficient blade area. New 
screws had been ordered before these trials were under- 
taken, as it was considered from other trials that the 
blade area would probably prove too small. Further 
trials were made with screws having 50 per cent. greater 
blade area, the diameter being unchanged and the pitch 
decreased by 6in. only. With 140 revolutions and 22,300 
horse-power the pane of 23.6 knots wasattained. On the 
latter trials the speed of 21.64 knots was attained with 
16,500 horse-power for 30 hours’ continuous steaming ; pre- 
viously, with the original screws, 20.5 knots was realised. 
It may be added that the original screws for all these 
cruisers were designed after full consideration of the results 
of model experiments with screws, and experience up to 
date with the propellers of swift cruisers. The altered con- 
ditions in the new designs, however, made this large 1n- 
crease in blade area necessary, although at the time when 
the dimensions were settled no one concerned anticipated 
such a necessity. Obviously, it is very difficult on model 
screws of small size to correctly represent the conditions 
of water resistance to rotation and effective thrust in full- 
sized propeller. gun ag conditions of the ‘‘ wake 
of the model ship may differ in some respects. The 
ayes is one calling for extended experiment and 
ana. 


ysis. 
(To be continued.) 








SanT1aAco.—The Chilian Senate has approved a pro- 
expenditure of 1,125,000/. for the drainage and 


paving of Santiago. 
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“EN ae PATENT 


Compitep sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 
joer avs where none are mentioned, the Specifioation is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 





the advertisement of the -—p of a Comp speci) 
give notice at the Patent O, of opposition to the grant of 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


5811. L. B. Miller, London. Rhumkorrf Coils. 
[6 Figs.] March 13, 1903.—According to this invention are pro- 
vided means by which for the first time it is rendered possible to 
make Rhumkorff or like induction coils of disc-like sections of 
wire only one wire wide. According thereto wire as fine as 
No. 36 S.W.G. is laid by machinery on a horizontal table in clock- 
spring — alternate layers wound os aga from the interior 
outwardly and from the exterior inwardly. The wire when to be 
wound may be freshly waxed by running it through a bath, or 
unwaxed wire may be wound on waxed paper discs. In the former 
case it is sufficient to ensure adhesion of the wire to the surface 
beneath that it should be pressed down by a guide roller I over 




















which it is fed; but in the latter case a plough J, heated, it may 
be electrically by means of a resistance winding upon it through 
which current is passed, is pressed on to the waxed paper surface 
at the point on to which the wire is fed so as to cut or heat the wax 
and form a channel for the wire, into which, as soon as the wax 
cools, the wire sticks. In orderto avoid cutting the alternate paper 
discs that are placed in position while the wire is being wound a 
sufficiency is placed on a sleeve through which the wire is fed. 
When a complete reel of wire has been wound, the set of sections 
wound may be removed from the winder and pressed under heat 
until they occupy a minimum thickness, and a number of such 
thicknesses may then be joined up to form a coil secondary. 
(Accepted September 9, 1903.) 


GUNS AND EXPLOSIVES. 


15,949. C. P. E. Schneider, Le Creusot, France. 
Return Brakes. [7 Figs.) July 18, 1903.—This invention 
relates to the return brakes of recoil brake guns, and chiefly to 
those in which the return brake operates through the whole 
return stroke. According thereto there is provided a return 
hydraulic brake cylinder having a plunger and regulable orifices so 
organised and arranged that on the recoil of the gun the cylinder 
becomes filled with liquid that in being expressed on the return 
through the regulable orifices insures regular action and preven- 
tion of shock. It is preferred that the return brake be com- 
bined with the recoil brake ; and in one apparatus illustrated and 























made in this way, and in which the recoil brake has a central 
controlling ram for constant pressure and the return brake is 
within the hollow piston of the recoil brake, m is the head of the 
hollow piston, and o the conduits, b being the ram controlling the 
return and fixed to the end of the recoil brake cylinder. Fig. 1 
shows the position of the parts at the commencement of recoil, 
and Fig. 2 the position of the parts at the commencement of return. 
The valve d permits liquid to freely during recoil, but imme- 
diately after closes, so that during return the liquid has to flow 
through longitudinal grooves f in the wall of the piston-cylinder. 
Modifications applicable for use with various types of return 
brakes are previed. (Accepted September 9, 1903.) 


25,412. F. M. Hale, London, and J. B. Reavil, 
Stowmarket. Percussion Fuzer. (2 Figs.) November 
19, 1902.—In order to render the ordinary service percussion fuze 
Suitable for use when delayed action, as, for armour-piercing, is 
required, according to this invention a pellet of slow-burning com- 


RT ESS 


eee 


y 
4) 
= 


SSS 


7 Ss “i 


Eiition is interposed between the magazine and the detonator. 
€ inventors say :—‘‘ We wish it to be understood that our in- 
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vention is not ¢ fuzes of the kind above de- 





. to per 
Scribe, but is applicable to any other suitable form of percussion 


claim :—‘‘ A percussion fuze provided with a comparatively slow- 
burning composition interposed between the magazine and its 
detonator for the pu .” The invention is descri 
and illustrated as applied to a certain pattern of service fuze, and 
to obtain the delayed action the screwed cap is made with a trans- 
verse hole or chamber a which extends across the axis of the fuze 
body just in front of the holes from which the flash from the 
detonator B can and enter the said transverse hole, and 
before closing the transverse hole by the screw-plug a3 a match 
length or slow powder pellet a5 is pressed firmly into the said hole 
and a few grains of loose fine grain powder are placed in the said 
hole justin front of the flash-holes of the detonator. The compo- 
sition of the match or pellet is so constituted that the desired 
delayed action is obtained. (Accepted September 9, 1903.) 


16,963. C. P, E. Schneider, Le Creusot, France. 
¢Guns. [2 Figs.) August 4, 1903.—The object of this 
invention is a modification of the arrangement described in the 
Specification of British Patent No. 8155, of 1903, and whereby 
instead of the energy of recoil being stored in compressed air it shall 
be absorbed by springs, either acting through the intermediary 
of plunger pistons upon fluid displaced during the recoil, or 
compressed directly by the moving parts during recoil, and then 
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serving for their return to initial positi In an arrang 
illustrated, in which the modified loading apparatus is applied 
to a howitzer, the conduits from the cylinders f and o.are con- 
nected to spring accumulators whose pistons compress the springs 
a under the influence of liquid forced into the accumulators 
during the recoil on whose termination the springs react and expel 
liquid from the accumulators to return the gun to battery and to 
load it. (Accepted September 16, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,096. J. Bazeley, Northampton. Fast and Loose 
Pulleys. [5 Figs.] | October 28, 1902.—This invention relates 
to grooved paar and in order that the belt may be caused to 
engage therewith, or to run free thereon at will, the two walls of 
the groove are furnished respectively by separable plates, and at 
the bottom of the groove is a loose bearing ring, preferably run- 
















ning on balls, and on to which the belt will fall and run freely 
when the walls of the groove are drawn apart. Means for causing 
relative approach and recedence of the walls of the pulley groove 
in one arrangement comprise an arm / which, when turned in one 
direction, will rotate the nut e’ and cause it to ride up the screw 
e, and thus move the half-wheel d against the action of springs 
towards the other half of the pulley. (Accepted September 9, 1903.) 


23,904. W. Cooke and Co., ted, Sheffield; and 
W. Clews, Hull. Metal-Cu’ . (5 Figs.] November 1, 
1902.—This invention aims at providing attachments for an 





ordinary staple vice such as to enable rod or sheet metal to be 
easily cut or punched, Two clamps a and a! to fasten on to the 
necks of the vice-jaws are employed, and one of these a! has 





fuze in which a delayed action is to be obtained ;” and they 


‘above, and 


block, while the other has projections e, between which is fastened, 
by means of a split pin running through all three, the cutter (or 
punch) f. (Accepted September 9, 1903. 

16,326. J. J. King, Glasgow. Lead-Cutter. [3 Figs. 
July 24, 1903.—This invention relates to a cutter for ne 
adapted to cut rapidly when pushed through the sheet or drawn 
through it by means of a winch or crab whose line is attached to 
the shackle D. The lead is sheared between the rotating cutter A 
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and the knife-blade B. One of the strips of cut lead is guided 
along the channel a and the other along the channel al, These 
channels are one above the other, but converge to the vertical 
centre of the cutter A and help the cutter by putting a tearing 
strain upon the lead. F is the pointer, to be guided to follow the 
chalk line on the lead. (Accepted September 9, 1903.) 


MILLING AND SEPARATING MACHINERY. 


23,901. R. Wood, Wimbledon. Myers intensities. 
[4 Figs.] November 1, 1902.—A cover for hydro-extractors, ac- 
cording to this invention and in order that the extractor chamber 
may be wholly shut up or left partly open to allow inspection of 
the interior, is of ‘‘ box like form,” shallow or deep, and made in 
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two sections, one rigidly attached to the extractor, and the other 
pivoted so as to be readily turnable over or in the fixed section. 
In an extractor illustrated the ts of the cover are pivoted at 
e, the inner or fixed section ¢ being attached to the ring J fixed 
to the extractor top. (Accepted September 9, 1903.) 


RAILWAYS AND TRAMWAYS. 

439. H. Goldschmidt, Essen a/R., Germany. 
Rati Jointing (3 Figs.) Mevcames 7, 1902.—This invention 
relates to rail-jointing by the ‘‘alumino-thermal” process, such 
as is described in Specification of British Patent No. 10,859, of 
1901. The alumina that fills the upper part of the mould does not, 
of course, heat the rail joint as readily as does the molten iron 
filling the bottom of the mould. According to this invention, 
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therefore, the mould is made broader at its upper than at its 
lower part in order that the mass of alumina used in heating a 
given area of rail joint —~ be greater than the mass of metal 
used to heat a likearea. The drawings illustrate a mould of pre- 
ferred proportions. The lip between the pouring channel and the 
mould is cut away at r in order that whilst the metal flows through 
the channel, the slag may pass freely over the lip. (Accepted 
September 2, 1903.) 


‘STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,936. J. G. A. Kitchen and L, P. P Lan- 
. Steam Boilers. (2 Figs.) October 9, 1902.—This 
invention relates to water-tube steam generators of the class in 
which a water and steam chamber is used, and to which water tubes 
forming the principal heating surface are ati in a gene- 
rator me n we peng ae isa a} shell 
enclosing the water an am space, preferably suspe' from 
: surrounded by a heat non-conducting casing jarge 
enough to leave an annular space between them. Around the 
shell is a series of rows of tubular helical coils preferably skewed. 
sideways in relation to the vertical axisof the chamber so as 
to form spirally winding flues continued upwards, the ends of the 
coils being connected to the shell at different heights, so that the 
water can circulate through each coil which is below the water 
level. In larger generators constructed on this principle the 





screwed holes in it to permit of the attachment of a cutting 
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boiler shel] might be supported from below by means of a prolon 
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ation to be usedasa muddrum. The firebox in this case might 
divided by a partition wall continued upto the first or lower 
coils, thereby forming two fire-grates, the mud drum being pro- 
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tected from the heat of the fire. The water level may be at such 
a height that some of the upper coils are above the water, and act 
as superheaters, discharging above the baffle or division plate g. 
(Accepted September 9, 1903.) 

22,218. R. L. Ross, Manchester. Safety Valves. 
{8 Figs.) October 13, 1902.—This invention relates to safety 
valves, and has for object, inter alia, the prevention of rapid 
periodic action in the valve and the attainment of a sudden and 
complete opening, the valve not closing until the boiler pressure 
has become appreciably lowered, To this end there is provided 
on the valve a “secondary area” g, against which steam escaping 











impinges, and so increases the effective area of the valve, when it 
once begins to open, that complete opening is rapidly attained. 
The plate providing the secondary area may be made adjustable 
in position upon the valve spindle. In the arrangement illus- 
trated, by slackening the nut / and turning the spindle c bya 
key, or by rotating the housing i by hand, the raising or lower- 
ing of the plate g may be effected (Accepted September 9, 1903.) 


TEXTILE MACHINERY. 
315. W. C. and W. Forrest and 8S. Hinchliffe, 


Pu , Yorks. Scribbling and Condensing Card- 
ing es. [1 Fig.) January 6, 1903.—This invention 
relates to an appliance or attach t for scribbling and condens- 





ing machines, as used in the preparation of textile fibres. In 
such machines it has hitherto been necessary to stop the machine 
at frequent intervals for the purpose of cleaning the swift, and 
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these , together with the foul condition of the swift 
previous to such stoppage, have been found to limit the produc- 
tive capacity of the machine, besides impairing the quality of 
work produced. This invention consists in the application to 
such machines of a revolving brush G and a small stripping roller 
H, which are carried in bearings attached to the frame of the 
machine, and are adjusted so as to be in contact with the top of 
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the swift and also with each other. By this means the swift is 
continuously cleaned during the working of the machine, and is 
kept constantly in a uniform working condition, so that a fuller 
and more substantial thread is produced ; at the same time the 
aes capacity of the machine is increased, it is stated, by 
ully one-half, as frequent stoppages are rendered unnecessary. 
(Accepted September 16, 1903.) 

23,643. G. J. Parfitt, Keynsham. Fibre Combing 
and P: . [4 Figs.] October 29, 1902.—According to 
this invention textile fibres are in combing and polishing passed 
between travelling bands at an angle to the direction of travel. In 
an apparatus described according to the invention, for effecting this 
there are employed two endless brush bands of steel wire polishers 
having two sides juxtaposed so that they nearly touch, and two 
endless belts carrying gripping appliances or forming a gripping 














appliance and adapted to travel at right angles to the travelling 
bands. In the machine illustrated in Fig. 1 the edges of the 
polishing brush bands are seen. Wires 13 form gripping belts for 
the fibre and over pulleys 12, being kept taut by jockey 
pulleys. The fibre to be polished is fed from the table 26 and the 
ends of the fibres engage between the wires 13 so as to be carried 
through the machine between the polishers. (Accepted September 
9, 1903.) 
VEHICLES. 


23,227. J. ¥Y. Johnson, London. (Forges de Douai 
Company, Paris.) Motor-Car Frames. [14 Figs.) October 
24, 1902.—According to this invention and in order that motor- 
car frames may be — and light, not subject to taking a per- 
manent ‘‘set” and not likely to have their rivets sheared when 
brought to a sudden standstill, such parts are made of channelled, 
trough-shaped or flanged plates or bars having the connections 
between them made by inserting one part within another in such 
manner that the connected parts overlap and support each other, 
the rivets that hold them together being disposed in such manner 
that they are subject to tensile stress only. Several designs of 
frame made according to the inyention are described and illus- 
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trated. In one of these the connection of the front end bar a and 


of the intermediate bars a? with the sole-bars b b! and the connec- 
tion of the longitudinals ¢ c! with the intermediate bars are all 
made without angles or gussets. The rear end bar a! is connected 
with the sole-bars } b! and of the longitudinals ¢ cl with the said 
rear end bar, which is shown provided with depending parts to 
which the longitudinals ¢ cl are attached. The corners of the 
frame are strengthened by an extension of the ends of the sole-bars 
or end bars, this enl ment being effected by flanging dies, so 
that no auxiliary attach’ ing means are used, and the frame is con- 
stituted of main = without any accessory connecting parts. 
(Accepted September 9, 1903.) 


MISCELLANEOUS. 

24,038. L. Whittaker and C. Whittaker and Co. 
frontas. (5 Figs mrention relates 
[5 8.) November 4, 1902.—This invention relates 
to —, for - a in bv gd .~ ae are 
pressed between two plun a mo e lower plunger 
afterwards raising the brick to the top of the mould, whence 
it is pushed on to a receiving table or belt ; and the objects 
are to so construct and e the that the linings of 
the moulds may be mane aul fit and secured in position 
without liability of being displaced by the friction of the 
brick ; and that when “shaped bricks are to be made, the 
angle of surface of the receiving table or belt may be varied 
accordingly. For these purposes the lining pieces 2 of the mould 
3 are made wedge-shape in cross-section, tMe thicker part ero 

the lower, and preferably having the outer corners round: 


Corresponding wedge-shaped recesses 4 are made jn the outer 


L. 





walls of the mould, and into which the linings fit, the parts being 
held together by bolts. The receiving table 6 is movable, and 
pivoted to or resting at one side on the mould frame or other 
support, whilst on the other side the table is held up by screws 
and nuts 10 or other adjustable devices, in order that the surface 
of the table may be secured at the desired angle, and so as to 
allow of an angled or bevelled surface being used on the lower 


4 





























(24,03) 





plunger without liability of the bricks becoming damaged by fall- 
ing when being pushed off the bevelled surface of the plunger onto 
the surface of the receiving table. When a travelling belt is used 
as the receiving table, the angle of the surface may be varied by 
making one of the bearings of one or of both of the belt rollers 
adjustable, so as to vary the angle of the axis of the roller. 
(Accepted September 9, 1903.) 


24,039. L. Whittaker and C. Whittaker and Co. 
(1900), Limited, A mn. Brick Presses. [4 Figs.) 
November 4, 1902.—This invention relates to brick-pressing 


machines in which the brick is pressed between two plungers in 
a mould, and, according thereto, in order that the upper plunger, 
which is caused to rise earlier than the lower plunger in most 
machines so as to ‘‘ allow easy lifting of the brick,” may, when 
desired, be caused to rise somewhat later, and, perhaps, at the 
same time that the lower plunger is withdrawn, for the purpose 
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of “‘maintaining the friction of the brick in the mould whilst 
being lifted up,” there are provided, in addition to the ordinary 
or side cams 3, which may have somewhat shorter outer faces 
3a than usual, extension cam-pieces 6, shown pivoted to the crank- 
pin, and which can be partly rotated thereon to provide for varia 
tions in the time, during the stroke, at which the raising of the 
upper plunger shall begin. Means are provided for locking the 
extension-pieces and the side cams together. A modification is 
provided in which the lengths of the “ outermost acting surface 
of the side cams may be varied. (Accepted September 9, 1903.) 
98,778. C. Showell, Birmingham. es. [3 Figs 
October 31, 1902.—This invention relates to wrought metal hinges, 
in which the metal surrounding the joint pin is bent or rolled 
over, and, according thereto, in order to prevent the rolled-over 
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from becoming bent back so as to be loose upon the joint 
= at the ends of the projections from the hinge plate, and 
which are bent over, are other and smaller ggg that take 
and are riveted into holes in the hinge-plate. (Accepted Sept- 
ember 9, 1903.) s 
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LITERATURE. 


The Engineer in South Africa. By Starvrorp RANsoMr, 
M. Inst. C.E. London: Archibald Constable and Co. 





[Price 7s. 6d.] 

Mucu has been written of late regarding South 
Africa, and as to the industrial and engineering 
possibilities of the country ; so much so, indeed, 
that the ordinary Englishman at home may be said 
to have had an overdose of mixed and somewhat 
unpalatable medicine. But the present volume 
must not be classed in this category, or with the 
many that have gone before. Its merit is that it 
is a thoughtful and dispassionate view of the 
present state of South Africa in transition. 

At the close of the war the author was despatched 
to South Africa to study the various problems and 
new conditions which have been evolved by recent 
events. Ten months were devoted to the study of 
the subject, and in the present volume the author 
has endeavoured to set down his opinions and to 
give such information as will be of practical value 
to the British manufacturer and engineer. Though 
the volume is written essentially from an engineer’s 
point of view, it must not be assumed that it is 
only for engineers ; its scope is much wider. It 
appeals to those who, in all branches of industrial 
life, are thinking of proceeding to South Africa, to 
there live and make a home. The style is there- 
fore not too technical, so that it can be understood 
by the classes mentioned. Much information is 
given for their benefit, as well as for that of the 
engineer, as to chances of employment, cost of 
living, and rate of pay. 

It is difficult to speak satisfactorily of any country 
that is in a state of transition. The business man 
requires information on the permanent condi- 
tion of a country, but as South Africa is still in a 
state of evolution, the author has assumed the réle 
of a prophet, and given us a picture of what affairs 
will be like in a few years’ time, when the railway 
extensions now definitely decided on are completed. 
These extensions are of such a nature as to render 
a forecast of the industrial geography of the coun- 
try a fairly safe matter. 

The passing of a sponge over the map of South 
Africa has, in more than a literal sense, changed 
the whole lay of the land, and has had the effect, 
to some extent, of effacing the commercial and 
industrial map as we have been in the habit of 
regarding it. A fresh start has to be made, and 
the industrialist must draw a new map on which 
the political boundaries do not appear, but boun- 
dary lines which enclose various trade areas ; for, 
in the future, the political boundaries will not play 
such a great part as they have done in the past. 
One must therefore approach the subject with an 
open mind, and forget much that has already been 
learnt. 

Up to the present, South Africa has suffered 
greatly for want of practical and rapid railway con- 
nections between the seaports and the principal 
trade centres, but the important extensions now in 
progress all tend toward shortening and simplifying 
these routes and removing the many incongruities 
of the railway system that at present exist. South 
Africa of the past was ruled commercially from 
the seaboard colonies, for the simple reason 
that, in an unorganised South Africa, the inland 
towns were at their mercy. The coastal colonies 
could, and did, dictate the terms upon which the 
inland districts should be supplied with food and 
other goods. Inland South Africa was helpless, as it 
could not feed itself. A commencement has been 
made of a better system, and already Cape Colony 
has abolished her transit dues, and railway rates 
have been reduced. But even with this the author 
finds, with an experience of travel in forty dif- 
ferent countries and colonies, that South Africa 
stands an easy first before the whole world for cost 
of living and travelling, and in no other place does 
the traveller get less for his money. The policy, 
therefore, of the inland colonies—and it is a policy 
vital to their existence—must be to reduce the cost 
of living ; but the process will be slow, and the 
consummation of the author’s hopes on the point 
Is not in sight. 

The prospect of South Africa as an important 
and permanent market for our goods is enhanced 
by the fact that it is not possible to see how the 
country will be able to undertake manufacturing 
on a large scale. Years must elapse before the 


discrepancy in cost of production which now 
exists with that in the outer world can be 





equalised. Wages will not go down while the 
cost of living is so high, and a reduction in 
the cost of living will give a stronger induce- 
ment to immigration, with the result that there 
will be a corresponding increase in the general wants 
of the community. When the promised boom shall 
have reached its full force, the value of our new 
colonies to our manufacturers should be great 
and lasting. But the boom has not, and will not, 
come suddenly. There are drags to the wheel of 
progress ; but as obstacles are removed, and the 
influences which cause the drag grow less, so will 
the progress gradually increase. In time the colony 
will attain a position of equilibrium, and prices will 
take their natural level. This is, perhaps, all for 
the best, for the manufacturer is helped by a,steady 
increase and enabled to study his markets and for- 
mulate his policy. And in the formulation of a 
policy the author has done his best to assist 
the manufacturer. We recognise that the work 
has been no light one. To supply information 
that will be useful to various classes of trade is 
a difficult task, as each individual case demands a 
separate diagnosis. The hardness of the task is 
enhanced by the fact that South Africa is the most 
difficult of all places wherein to arrange a business 
policy that shall be workable, not unwieldy, and 
yet cover the whole area effectively—an area so 
large that it is difficult to give an idea of the 
ground to be covered. But if each manufacturer 
reads, marks, learns, and inwardly digests what 
the author sets before him, then there should be 
no difficulty in applying the conditions to suit 
his own special requirements, and forming a judg- 
ment as to how and where he should establish his 
branches, agencies, and dépéts. 

Some, of course, will not agree with all Mr. 
Ransome’s views ; but when a writer undertakes to 
express his opinions frankly on difficult and some- 
times delicate questions, he at once lays himself 
open to the charge of being dictatorial. We prefer 
that an author should have the courage. of his 
opinions, and should express his views clearly and 
substantiate them, rather than that he should be 
content to leave the problem only half dealt with. 

Another question that is as interesting to the 
immigrant as is a policy to the business man is 
the labour problem. Many random propositions 
have been propounded for the solution of the difti- 
culty. The question is a hard one; the solution is 
not easy, as is evidenced by the fact that even Mr. 
Chamberlain refused to be drawn thereon during 
his meteoric passage through South Africa, giving 
it as his opinion that the matter was a local one, 
and must be solved locally. Many misconceptions 
have been caused by the more serious class of 
newspaper in England. The author considers 
that no more impracticable suggestion was ever 
brought forward than that which advocated the 
employment of unskilled white labour in place of 
black labour in the mines. We are, of course, 
anxious to see the white man, and, above all, the 
white British subject, employed in every possible 
capacity in South Africa. The author estimates 
that to employ white labour exclusively in the 
mines would cause at the very lowest estimate an 
annual loss on the pay-sheet alone of 6 million 
pounds. Mining could not, therefore, be carried 
on, and without mining South Africa as an 
asset in the Imperial balance-sheet would be 
of no value. With unskilled white labour in 
the mines, the unskilled labour on the railways and 
elsewhere would have to be white, for, in practice, 
it is undesirable to place black and white labour on 
an equal footing. The ‘‘man and brother” prin- 
ciple is excellent as a theory, but it does not work 
out in practice. If, then, it is not possible to em- 
ploy white labour, what is to be done? The author 

as worked out three theories, but pins his faith to 
the third ; this is, the introduction of legislation 
to make the Kaftir work, or—as the author prefers 
to express it—to tax the Kaftir until he finds the 
necessity for work. 

But as the Kaftir is at present suffering badly 
from megalomania, employers find it difficult to 
make him work. We have endeavoured to repro- 
duce the author’s argument why the employment 
of unskilled white labour is an economic impossi- 
bility in South Africa. Further, a scarcity of black 
labour renders it impossible to find employment for 
skilled white labour in great numbers. But as the 
black labour supply gradually improves so will the 
white man find greater chances of employment. 

We have dealt very fully with some of the 





points the author discusses, but the contents of 


the volume are not by any means exhausted when 
these have been digested. The author also dis- 
cusses the British manufacturer and his many 
shortcomings, and the amount of trade done by 
the Mother Country and her colonies in com- 
parison with the trade done by the rest of the 
world. Yet, in spite of the repeated attacks on the 
British manufacturer and his ways of conducting 
his business, the author does not find he is so 
entirely indifferent and blind to ‘his own interests, 
and that he is, in consequence, losing the whole of 
the South African trade. From the statistics for 
1902 it would appear that the Empire’s share of the 
imports of all classes from all parts into Cape 
Colony amounted to 76 per cent. of the whole. 
This leaves, therefore, only 24 per cent. for the 
rest of the world. Nevertheless, time will show 
how our position will be affected by the struggle for 
trade supremacy in South Africa, upon which so 
many of the nations are now entering. At all 
events, the British manufacturer enters upon the 
race with the advantage of a very long start. 

Mr. Ransome devotes some space to the discus- 
sion of the harbours and ports of Cape Colony 
and Natal, and to their natural advantages and 
disadvantages ; he also points out the many things 
that have been left undone which ought to have 
been done, and gives some details and pushes home 
some hard and unpalatable truths respecting the 
Cape politician and his procrastination in dealing 
with the harbour questions. 

No work on South Africa would be complete 
without a description of the diamond and gold- 
mining industry. Mr. Ransome therefore describes 
the method of mining that is employed by the 
De Beers Company, and the scientific routine 
system which they have evolved. He also gives a 
description of the gold- mining industry. The 
author does not profess to write a treatise on 
diamond or gold-mining, but he found, when ‘he 
was studying the subject before arrival, that to 
obtain a coherent impression as to the way in which 
the mining is carried on was a difficult task. Mr. 
Ransome has nevertheless succeeded in giving a 
practical and brief outline of the subject. There 
is, of course, much on which he does not touch ; 
but to the student who wishes to master the ques- 
tion in all its details this volume is not intended as 
a text-book. 

Finally, we must say that Mr. Ransome, in 
writing this review of engineering and industrial 
South Africa, under the new conditions, has 
succeeded admirably, and deserves to be con- 
gratulated upon having produced a book full of 
interesting observations and of useful reading 
throughout. 





Galileo; His Lifeand Work. By J. J. Fautr, M.I.E.E. 
London: John Murray. [Price 16s.] 

Mr. Faunte claims that he has been ‘‘enabled to 
give a fuller and more comprehensive history of the 
life and work of Galileo than has hitherto been 
attempted, or, indeed, been possible.” For this he 
is chiefly indebted to Professor Antonio Favaro (to 
whom the book is dedicated), who is engaged on 
the monumental edition of Galileo’s works, begun 
in 1890, and who generously placed at the disposal 
of Mr. Fahie all his Galilean studies and researches 
for the last 25 years. But besides including much 
that is new, and excluding many errors and fables, 
Mr. Fahie has set forth the whole history in clear, 
trenchant, and expressive English, and the reader, 
whether he be a student of astronomy or physics, 
or indifferent to both, is led to take as deep an 
interest in the being, doing, and suffering of Galileo, 
dead 250 years ago, as if he had been with us but 
yesterday. 

As a man of science Galileo was easily first of his 
day; as a maker of instruments, as an observer 
with them, and as an interpreter of his observa- 
tions he was unequalled. But he made the mistake 
of concluding that because he was facile princeps 
as an observer, he was therefore the only one, and 
his biographer is in sympathy with him on this 
point. We know now of too many instances of 
synchronous, yet unconnected, discoveries to dream 
of pronouncing that one or other of the observers 
is fraudulent or an impudent pretender. But to 
Galileo it did not seem at all a probable coincidence 
that Simon Marius should see at Anspach the four 
satellites of Jupiter on December 29, 1609, Old 
style, when he himself had seen them for the first 
time on January 7, 1610, New style—that is, but 
one day in absolute time before Marius. In a 
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Marius in this matter, showing that his discovery 
was, indeed, an independent one, though Galileo 
had the actual priority of discovery in time. Both 
in this matter of Jupiter’s satellites, and in the 
multiple claim to the first discovery of sun-spots by 
Galileo in Italy, Hariot in England, Marius in Ger- 
many, and Fabricius in Holland, Mr. Fahie seems to 
argue that since Galileo undoubtedly did himself 
discover these objects, therefore the suggestion 
must have come from him to the other observers, 
who had therefore no claim to the title of dis- 
coverers. This is the more strange as Galileo cer- 
tainly perceived the strength of the other side of 
the position when he chanced to occupy it himself, 
as in the case of the making of the first telescope. 
In ‘Tl Saggiatore” he says :— 

What part belongs to me in the invention of the tele- 
scope, and why may I reasonably call it my son? AsI 
have long ago shown in my “ Sidereus Nuncius,” news 
arrived at Venice ... that a Dutchman had presented 
to Count’ Maurice, of Nassau, a glass, by means of which 
one could see distant things as clearly asif they were 
near. With this simple fact I returned to Padua, and, 
reflecting on the problem, I found the solution on the 
first night after my arrival... But perhaps it may be 
said that no great credit is due for the making of an in- 
strument, or the solution of a problem, when one is told 
beforehand that the instrument exists, or that the pro- 
blem issolvable . . . but that such information made the 
act of invention easier to me I deny, and I say more— 
to find the solution of a definite problem requires a greater 
effort of genius than to resolve one not specified ; for in 
the latter case hazard, chance, may play the greater part, 
while in the former all is the work of the reasoning and 
intelligent mind. 

Summed up, he means to say that it is not the 
chance priority in time that counts, but the intelli- 
gent use of observation, and by the same right the 
name of Marius would be coupled with that of 
Galileo in the discovery of Jupiter’s satellites, and 
the name of Scheiner in the observations of sun- 
spots, even though both were his opponents and 
ill-wishers. 

Mr. Fahie renders rather curiously a note of 
Galileo’s with respect to the discovery of the satel- 
lites. He says :—‘* They were all disposed in a 
right line parallel to the plane of the ecliptic, and 
were brighter than other stars of the same magni- 
tude.” But the magnitude of a star is none other 
than its brightness; its image in the telescope 
should be a Euclidean point, without parts or 
dimensions. The expression is as Hibernian as 
describing a boy as ‘‘ big for his size.” 

At that time all the world accepted the doctrines 
of Aristotle. His writings—not the Holy Scrip- 
tures—were the infallible text-book of science to 
which no man might add, and from which no man 
might take away. An incident is related in con- 
nection with Scheiner’s discovery of sun-spots 
which shows how the authority of Aristotle held its 
ascendancy over men’s minds, even when his 
dogmas were opposed to the testimony of the 
senses. On communicating his discovery to the 
Provincial of his Order, the latter replied, ‘1 
have read Aristotle’s writings from end to end 
many times, and I can assure you I have nowhere 
found anything similar to what you describe. 
Go, my son, and tranquillise yourself ; be assured 
that what you take for spots on the sun are the 
faults of your glasses or of your eyes.” And 
Scheiner was only permitted to publish his ob- 
servations anonymously. True, Copernicus had 
published his theory of the motion of the earth 
and the stability of the sun a century earlier, but 
until Galileo became a professor of mathematics in 
Italy, it remained an abstract theory only, which a 
few men might toy with in their private commun- 
ings, but which must not be taught or used as a 
practical working hypothesis. When Galileo began 
to test theory by observation, and to teach his 
pupils to do likewise, the Aristotelians were furious, 
and assailed him with every argument at their 
disposal, with logic, with authority, with history. 
Galileoanswered theirarguments with well-deserved, 
if ill-advised, ridicule, an, like Boanerges Blitzen, 
rashly ‘‘ wrote the tactless truth.” Take, for in- 
stance, his answer to Sarsi (the pseudonym of a 
Jesuit, Father Grassi), who had quoted a story from 
Suidas, in support of his argument that motion 
always produces heat, to the effect that the Baby- 
lonians used to cook their eggs by whirling them 
in a sling :— 

If Sarsi_ insists that I must believe on Suidas’s credit, 
that the Babylonians cooked eggs by swiftly whirling 
them in a sling, I will believe'in it; but I must say that 
the cause of such an effect is very remote from that to 
which it is attributed, and to find the true cause I shall 


followed with others at another time, it is because in our 
experiment something is wanting which was the cause of 
the former success ; and if only one thing is wanting to 
us, that one thing is the true cause. Now we have eggs, 
and slings, and strong men to whirl them, and yet they 
will not become cooked ; nay, if they were hot at first 
they more quickly become cold; and since nothing is 
wanting to us but to be Babylonians, it follows that being 

Babylonians is the true cause why the eggs became cooked, 

and not the friction of the air, which is what I wished to 

prove. 

Now is it possikle to conceive that any self- 
respecting philosopher of the present day would 
stand having his pet theories assailed in this 
fashion? Imagine the frame of mind of Mr. 
Herbert Spencer if a Galileo were to so treat his 
‘* Nebular Hypothesis,” or Sir Norman Lockyer, if 
his 3&year cycle of sun-spots and weather were so 
correlated to observation, or Professor F’. Delitsch, 
if his theory of the Babylonian inspiration of the 
Hebrewscriptures, both in the letter and in the spirit, 
were contravened. Imagine any of our own special 
facts and fancies so dissected and made game of, 
and then let us cast stones, if we dare, at the injured 
Aristotelians, who, worsted in argument and 
ridiculed, at last called in the ecclesiastical arm, 
and silenced in the only way they could the bitter, 
biting tongue of the Copernican. The Aristotelians 
made many attempts to cope with him before they 
hit on a successful plan ; they finally suggested to 
the Pope, himself a supporter of the Copernican 
views, that Galileo had ‘‘ made game of” him in 
his Dialogue on the two principal systems of the 
world, and the wounded spirit of Urban VIII. 
could alone be healed by not only the total 
suppression of Galileo himself, but also by the 
repealing of any law of Nature that Galileo had 
ever set forth. 

Mr. Fahie discusses at some length the legend of 
eppur si muove, and concludes, with much prob- 
ability, that Galileo never did append it to his 
recantation. Nevertheless, it is easy to see how 
the story came to be believed, for the attitude is 
very characteristic of Galileo throughout his whole 
life. After each command not to think, nor teach, 
nor work out the heretical doctrines, he proceeded, 
as before, with but a saving prefatory ‘‘if it be 
assumed as a pure scidinmintins petted,” And 
so we cannot agree with Galileo’s biographer, that 
his dabbling in astrology and horoscope-making was 
a ‘*pious fraud.” Galileo would have belied his 
character and other actions if, for the sake of gain 
or fame, he had taught that which he did not 
himself believe. 

Evaporating, Condensing, and Cooling Apparatus. Ex- 
planations, Formule, and Tables for Use in Practice. 
By E. Haussranp, Chief Engineer for C. Heckmann, 
Berlin, author of ‘‘ Drying by Means of Air and 
Steam,” &c. Translated from the second, revised 
German edition by A. C. Wright, M.A. (Oxon), B.Se. 
(Lond.), formerly Assistant Lecturer and Demonstrator 
in Chemistry at the Yorkshire College, Leeds. 1903. 
aan Scott, Greenwood, and Co. [Price 10s. 6d. 
net. 

Lest anyone should be led to believe from the 

main title of this volume that it contains descrip- 

tions of the different kinds of machinery used in 
evaporating, condensing, and cooling processes, 
we may say at the outset that this is not the case. 

The real index to the contents of the book is to be 

found in the sub-title, ‘‘ Explanations, Formule, 

and Tables for Use in Practice.” The author, in 
fact, is not so much concerned with special 
machines as with the different processes in use, 
and his work is a study of the _ theoretical 
problems, most of them connected with the 
physical laws of the transfer of heat, which 
arise for solution when actual apparatus has to 
be constructed to carry out these processes. To 
this study the author has devoted an immense 
amount of painstaking labour, resulting in the 
compilation of numerous tables, giving data which 
may be used in practice even by those who may not 
follow the theoretical analysis by which they have 
been obtained. As we have not space to explain 
the whole contents of the volume, we may illus- 
trate by reference to one chapter. Chapter X., 
for example, deals with the multiple - effect 
evaporator. Here the author discusses (1) the 
evaporative capacity of each vessel, showing the 
conditions on which that capacity depends, and 
working out equations which may be used to obtain 
practical data for tables ; and (2) the percentage of 
solids in the liquid in each vessel. Under (1) the 
author gives tables which occupy six pages of the 
volume, and shows the conclusions, of importance 





reason thus. If an effect does not follow with us which 





in practice, which may be drawn from the results 


there given ; while under (2) a table occupying five 
pages is given, and an example is worked out to 
show the method of calculation used in obtaining 
that table. Again, in Chapter XVII. the author dis- 
cusses the very practical question of the effect 
of the diameter of pipes upon the pressure, &c., of 
steam, alcohol, vapour, or air, which has to be con- 
veyed through them, and calculates the smallest 
diameter which these -pipes may be given in parti- 
cular cases. Here also numerous tables are given 
to assist the practical engineer who may have to 
construct plant for a specific purpose and to suit 
given conditions. The same method of treatment 
is given to all the other main problems which have 
to be considered in this branch of engineering, and 
the author deserves praise for the thorough manner 
in which he has investigated the subject and for 
the great amount of labour he has bestowed on the 
compilation of his tables. Naturally, it is impos- 
sible for him to consider every case that may arise 
in practice ; but in those he has considered, although 
the theoretical equations may not always be directly 
applicable, he has endeavoured to provide for this 
and to make his tables reliable in actual practice. 

The original work appears to have met with great 
success, as the first German edition was published 
in August, 1899, and a second edition was called 
for in April, 1900. The translation by Mr. Wright 
for this new English edition has been well done. - 
Only occasionally do we meet with sentences in 
which the translator has kept too close to the 
original to give them a natural English form. The 
work ought to prove useful to engineers interested 
in the subject. 
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WESTERN AUSTRALIAN GOLD,—Gold-mining was com- 
menced in Western Australia in 1886, and in that year 
the quantity made available was 2700z. In 1887 the 
total rose to 4359 oz., but in 1888 it declined to 3125 oz. 
In 1889 it rallied to 13,860 0z.; in 1890 to 20,402 oz.; and 
in 1891 to 27,116 0z. In 1892 the output went ata bound to 
53,271 oz.; and in 1893 it further advanced to 99,203 oz. 
In 1894 a total of 185,298 0z. was attained ; and in 18°6 
this was carried to 251,618 oz.; while in 1897 an aggre- 
gate of 693,847 oz. was sag Rages ag 9 it e 

ears still ter progress has n made, ° 
ection of 1898 having been 938,400 oz. ; that of 189°, 
1,470,605 oz. ; that of 1900, 1,414,311 oz. ; that of 1901, 
1,703,416 oz.; and that of 1902, 1,871,038 oz. It shoud 
be observed that in the earlier years a good deal of gold 
was obtained without being reported to the colonial 





authorities. 
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HAMMERS USED IN DIE-FORGING, 
(Concluded from page 620.) 

Fias. 12 and 13 illustrate a hammer, of which 
large numbers have been built—the Brett drop- 
hammer, fitted with the patent automatic lifter 
which has been illustrated in previous volumes of 
ENGINEERING, November 16, 1900, and January 31, 
1902. The particular feature to be noted in this 
is the provision for effecting variations in the 
height of the blows. The quadrant lever A, held in 
notches in its plate, regulates the length of the 
chain B (compare with Fig. 14), by which the auto- 
matic valve is operated. The seven stops C (Fig. 13) 
permit of a wide range of vertical support to the 
tup, which is held up on either one of the stops as 
desired. In these figures D is the pulley and E the 
lifter, which runs loose upon the piston shaft ; the 
tup is suspended from the ends of the arms which 
are secured to the piston shaft body, sections of 
be are given in ENGINEERING for January 31, 

902, 

The Player pneumatic forging hammers, made 
by Messrs. W. and J. Player, Limited, of Birming- 
ham (Figs, 15 to 17, page 688), are suitable for the 
die-forging of the ordinary smithy. They somewhat 
resemble steam-hammers in their general outlines. 
Their speed and length of stroke can be varied, and 
the tup can also be held up at the top of its stroke. 
The detail sketches (Figs. 18 and 21) are as follow : 
—Fig. 18 is taken in the plane of the paper in 
Fig. 16, or along the plane a a in Fig. 19. Fig. 19 
is a plan view taken on top of the cylinders, with 








THE BRETT DROP-HAMMER. 
CONSTRUCTED BY BRETT'S PATENT LIFTER COMPANY, LIMITED, COVENTRY. 


Fig.13. 





one cover removed. Fig. 20 is a sectional view of 
a valve-casing, taken in the planes e, c, d, of Fig. 19, 
and Fig. 21 is a view through J, ¢, e. 

The essential operating mechanism is comprised 
in two cylinders (Fig. 18)—the hammer cylinder A 
and the pump'cylinder B. The two are connected 
at the top by a free passage C, and between them 
there is a reservoir D for compressed air. The 
piston E in the pump cylinder forces air into and 
exhausts it from the hammer cylinder, being reci- 
procated by the belt-driven crank G (Fig. 17) and 
connecting-rod. Under this action the hammer 
piston F rises and falls, and the air in the reservoir 
D is also compressed. 

In the valve-chest H between the two cylinders 
(Figs. 19 and 20) there is a valve J, which opens 
communication with the top of the pump cylinder 
and the atmosphere at a, so that the pump does no 
work on the hammer cylinder when the valve is 
open. The reservoir D, of compressed air, formed 
between the two cylinders, is supplied by the piston 
of the pump cylinder running past the connecting 

e C between the two cylinders (Fig. 18), the 
imprisoned air beyond the passage being forced into 
the reservoir at every stroke. The valve J (Fig. 20) 
controls a passage at the bottom of the hammer 
cylinder to the atmosphere, allowing a free passage 
in and out, and can also either close the e— 
imprisoning air under the piston, and so lightening 
the force of the blow—or connect the passage with 
the compressed-air reservoir, so gs 2 the piston 
at the top of its stroke. When in this position the 
valve at the top of the pump cylinder is open, and 


Fig. 14. 
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the work consequently taken off the piston. The 
cushioning by a volute spring in Fig. 18 will be 
noticed, and the snifting valve, the position of 
which is indicated at f. 

The foundations of the hammer in Figs. 16 and 
17 are included in the drawing. Those of another 
kind are seen in Figs. 22 and 23; the difference 
being that the anvil foundations in the latter are 
distinct from those for the hammer framing. 

Pilkington’s patent power-hammer is another 
somewhat similar type. It comprises an air-pump, 
and a tup or ram working in separate cylinders, 
the communication from one to the other being 
through a cylindrical valve, which can be rotated 
through various angles about its axis. Ports are 
provided in the valve and cylinders, the movement 
of the valve modifying the arrangement of these 

rts. The positions of the valve are determined 

y a hand lever or a foot motion, and the mechanism 
is so balanced that the valve returns automatically 
to zero position, when the levers are released. 
When the valve is at zero position, the air-pump can 
only act as an exhauster, and consequently the tup 
floats at its highest position; but when the valve is 
at the maximum position, the pump and tup cy- 
linders are in direct communication, and the tup 
rises and falls in response to the strokes of the 
pump-plunger. It is under these conditions that 
the heaviest blows are delivered. When the valve 
is caused to take up intermediate positions, lighter 
or heavier blows may be struck by the hammer, and 
the weight of the blows may be varied instantly. 
The parts of this hammer are of the simplest design, 
and there is a complete absence of stuffing-boxes, 
piston-rods, and springs, which sometimes cause 
much trouble and expense, when hammers work 
under the severe conditions which generally obtain. 

The trimming-press is a valuable adjunct to the 
hammer in a die-forging shop. Figs. 24 and 25, 

ge 689, show a duplex power-press provided with 

rett’s patent clutch motion, which is fitted to both 
single and double-ended machines. The object of the 
device is the easy and rapid starting and stopping 
of the press by the foot. The normal condition 
of the press is that of running idle ; only when the 
foot-lever is pushed down does the head descend. 
The slide always comes to rest at the top. 

In this design the belt-driven flywheel A runs 
loosely on its shaft, and it and the shaft are only 
put into operation by the treadle B. These and the 
operating mechanism are duplicated on each side 
of the machine, but we will confine the lettering to 
the left-hand side, where the mechanism is shown 
complete. 

The pushing down of the lever B against the 
pull of the spring C draws the lever D outwards, 
and with it a pivoted guide E, The arm F is 
clam securely to the driving shaft, and cannot 


"Fasor) 





revolve’ until put into motion by the action of 
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the lever B. This is effected by the joint action 
of the guide E and a slide G. The latter has 
a limited power of endlong movement; but this 
can only be exercised on it by the movement 
of the. guide E. The latter is pivoted at one 
end, and is drawn out when’D pulls it over. At 
other times the crooked end of G slides freely 
through the slot in E. When E is pulled out, G 
strikes the arm F, and through it rotates the shaft, 
on the end of which is the eccentric pin that ope- 
rates the vertical slide of the machine. On the 
release of the foot, the groove in E goes back under 
the action of the spring to the side of the wheel, 
and pushes the slide G back into its place again. 

The photograph, Fig. 26, on page 689, shows the 
interior of the die-stamping shop of the Birmingham 
Small-Arms Company, with the rows of hammers 
and boxes of stampings. 








RADIATION AND ILLUMINATION. 

We do not propose to deal in these lines with 
the mysterious properties of radium, nor with any 
kind of X rays. Science has advanced at too rapid 
a rate to leave the engineer much time to follow up 
the controversies even on ordinary heat and light 
radiation.. It isan outline of the modern aspect of 
radiation and illumination which we wish to place 
before our readers. We shall have to look back a good 
many years as to some points, the theory of which 
has long had to wait for experimental verification. 

The sun sends us in its rays both light and heat, 
the moon light only without any appreciable heat. 
On the whole, we are content to receive solar light 
and solar heat together. Occasionally we wish, 
even in our climate, we could separate the light 
from the heat, and in our lamps we are generally 
very anxious to do that. Nature shows us the cold 
light of glow-worms and of the phosphorescent 
sea, and laboratory experiments have helped us to 
fluorescences and vacuum tube glows at low tem- 
peratures. But most of these cold glows are very 
faint. What are the energy relations between 
light and heat radiations whose study may enable 
us to perfect our illuminants ? 

In 1800 William Herschel demonstrated that 
there was more heat in the part outside the visible 
spectrum, in the infra-red, than in any portion of 
what was then thought to be the whole spectrum. 
In 1812 Ritter observed that the action of light on 
moist chloride of silver extended beyond the violet. 
Those discoveries created almost as much stir in 
their time as the discovery of the Réntgen rays in 
our days. The invention of delicate thermopiles— 
Herschel had nothing but ordinary thermometers 
to experiment with—and of photography, and other 
discoveries have further taught us that the radia- 
tions to which our eye and other organs respond 
constitute merely a very small portion of the total 
radiation emitted by a body. By ‘‘emission” we 
understand radiations sent out in all directions, as 
distinct from rays reflected in some particular direg- 
tion. We can demonstrate that every body loses 
heat by radiation, and replenishes its heat by absorp- 
tion, and that applies to light also. 

The Grey Light.— According to Draper's law of 
1847, the dark heat radiation was supposed to pass 
into a light radiation, commencing with a red glow, 
when the temperature reached 525 deg. Cent., and 
this temperature was to be the same for all solid 
bodies. At higher temperatures the yellow and 
other rays were to make their appearance. It was 
not till 1887 that H. F. Weber and Emden proved 
that the temperature of the first visible glow was 
not the same for all substances—gold glows at 423 
deg. Cent., German silver already at 403 deg.—and 
that it was not red, but a dark, unsteady, somewhat 
“‘spooky ” grey which, through a light yellowish grey, 
passed subsequently into red. The popular “ grey 
dawn ” thus received its scientific confirmation. A 
similar fact had moreover long been known, though 
not understood, as Purkin,e phenomenon. Purkinje 
died in Prague in 1869. When we examine a 
picture with bright colours in the failing light 
of the evening, the red turns more and more 
dark, and the green and blue stand out brighter, 
by contrast, finally to appear greyish white. 
O. Lummer, to whose remarkable work in the 
Reichsanstalt we shall frequently refer, has 
recently advanced the theory that it is the rods 
of our retina which respond to the first grey 
impression, and that the cones, by the aid of 
which we see in ordinary practice, are only excited 
by the red and other coloured rays. Our retina is 
set with millions of rods and with thousands of 


cones ; the fovea, on which we involuntarily con- 
centrate the image when we fix our eye on any par- 
ticular object, contains only cones—no rods. In 
peripheral seeing, the great number of rods plays 
an important part. To demonstrate his hypothesis, 
Lummer fixes a blue-green and a red paper on a 
black screen, which is illuminated from the distance 
by an arc lamp, two Nicol prisms being interposed 
in the rays. Suppose the two coloured squares to 
appear first of the same luminous intensity. One 
of the prisms is turned so that the light is equally 
darkened for both colours; the red will become 
darker, the green more prominent ; finally no colour 
can be distinguished, the red has disappeared, and 
the green looks whitish ; evidently the rods are more 
sensitive to green than tored. When the experiment 
is repeated while a diaphragm obscures almost the 
whole field, leaving only a small green and red 
spot uncovered, the two colours remain quite 
distinct as long as we see anything at all. Let the 
diaphragm then be removed. We ought to see 
the whole green and red field, but we perceive 
only the whitish tint marking the bluish-green 
square. This demonstration was given during an 
exceedingly instructive discourse on the ‘‘ Aims of 
our Illumination Technics, ” which Professor Lummer 
delivered last year before the Elektrotechnische 
Verein, of Berlin. We quote largely from this 
lecture. There have been other hypotheses con- 
cerning the grey glow, and biologists had previously 
observed that the owl has rods in the fovea where 
we have cones only, and that some nocturnal animals 
seem to possess exclusively rods—no cones. The 
unsteady character of the grey glow may be caused 
by the circumstance that in attempting to fix the 
dim light, we bring the image into the fovea, whose 
cones do not respond to the grey light, so that the 
grey glow seems to wander. 

Kirchhoff’s Law.—That Draper’s law survived so 
long, and still enjoys support, in fact, was partly 
due to a misunderstanding of Kirchhoff’s law of 
1858. According to this fundamental law, which was 
clearly recognised also by Balfour Stewart, every 
body emits at any temperature principally rays of 
that wave-length which it itself absorbs at the same 
temperature. Bunsen and Kirchhoff’s grand dis- 
covery of spectroscopic analysis was the cause that 
the law was generally understood to apply to gases 
—instead of to solids—and explained from that point 
of view. We have seen at school that the bright 
yellow D lines flash up in the spectroscope when 
some sodium salt is heated in a Bunsen burner, and 
that the bright yellow lines change into a dark 
line when we interpose another yellow sodium 
flame in the path of the rays. We were told that 
sodium vapour essentially emits yellow rays, and 
that these very rays areabsorbed by another sodium 
flame of sufficient thickness, thus producing a dark 
gap in the spectrum. On these grounds the dark 
Fraunhofer lines in the solar spectrum found their 
explanation, and this was right so far. But the 
relations are by no means simple. How bright and 
dark lines can be mixed in some stellar spectra has 
only this year been shown by Schuster, and when 
we seek to establish quantitative relations between 
flame temperature and radiations, Kirchhoff’s law 
seems to mislead us ; for. that law holds only for 
radiations whose energy is of purely thermal origin. 
Gases and vapours, however, glow partly because 
chemical and electrical forces are at play in some 
manner about which we are not clear yet. We will 
revert again to gases and flames. 

One of the reasons why Kirchhoff’s law holds 
strictly for solid bodies only, was lucidly put by R. 
von Helmholtz, son of the great scientist, in 1889. 
In solid bodies we can speak of emission per 
unit surface; for owing to the great density of 
solids, the absorption is so great that hardly any 
rays can pass up to the surface from the interior. 
In gases we have, in addition to the emission from 
the surface, an emission from the interior; by in- 
creasing the mass of gas, without enlargement of 
the apparent surface, we are hence able to augment 
the emission until the layer of gas has assumed a 
sufficient thickness to absorb all its own radiation. 

As regards solid bodies, Kirchhoff’s law implies 
that bodies need not be luminous, in spite of 
their high temperatures, if they reflect or trans- 
mit all the light instead of absorbing it. This 
sounds strange; a few examples may clear the 
matter up a little. Quartz is practically trans- 
parent to all rays, and absorbs only certain infra- 
red and also ultra-violet rays, to which few rays its 
emission is confined. Heated in a Bunsen burner, 





quartz does not shine ; but when softening, it begins 


to shine brilliantly. Glass behaves similarly : when 
a wire is stretched in a. glass tube and the tube 
heated, the glass remains at first dark, though the 
wire be already incandescent. C. E. Guillaume 
heated a piece of glass in an iron tube ; for some 
time the red glow of the tube was hardly diminished 
by the glass lying on it; then the glass formed a 
dark spot, and finally it became itself incandescent. 
E. St. John noticed that at certain temperatures 
bright platinum foil and platinum partly coated 
with rare oxides, which first appeared dark on bright 
ground, became equally luminous. Lummer has 
described the following very simple experiment. 
Draw dark lines with a common iron ink on 
platinum foil; heat the foil by electric current ; 
the dark lines, now of iron oxide, will become in- 
distinct, and finally shine more brightly than the 
platinum. We shall presently come to an experi- 
ment further elucidating this point. 
Mathematically expressed, Kirchhoff’s law says 
that for every wave-length the ratio between the 
emitted (or radiated) energy E to the absorbed 
energy A is, at a given temperature, independent 
of the nature of the body—that is, if we use 


indices to designate different bodies : = = = = 
1 2 
\ = constant. We repeat that this applies only 
to light and heat emissions due to heating, to what 
R. von Helmholtz has very properly called ‘‘ re- 
gular” radiation ; it does not apply to any selective 
or special radiation of the nature of fluorescence, or 
of a chemical and electrical character; when the 
electric current simply heats the body, the law 
holds, of course. It is further understood that the 
body absorbs all the. energy which falls upon it, 
and does not reflect, nor transmit, any. Such a 
body does not exist. At infinite thickness, all 
bodies are opaque and absorb all energy ; in inti- 
nitely thin layers, all bodies are transparent. All 
known substances reflect radiations more or less, 
and are more or less opaque in layers of moderate 
thickness. But the absolutely black or dark body 
of Kirchhoff would be perfectly opaque, have no re- 
flective power whatever, and its absorption coefticient 


would be 1. For this black body, therefore, the 
: E, KE, ; 
above ratio would become ~Saee ae S) ; that is 


to say, the above constant would have the value 
S, for that particular wave-length and temperature 
of the absolutely black body. If we could deter- 
mine the emissivity 8, of the black body, we could 
study radiation problems quantitatively. 

Now, we have in all black bodies, notably in 
lamp soot and in spongy platinum, fair approxima- 
tions to the absolutely black body. But soot burns 
at high temperatures, and spongy platinum changes 
into bright metal at 600 deg. Cent.; hence the dark 
oxides of iron, nickel, uranium, &c., have been 
studied. An indirect method has also been chosen. 
We have more to guard against losses by reflection 
than by transmission with these black substances. 
If we therefore heat a blackened platinum foil by 
the electric current, and place a highly-polished 
silver mirror opposite, nearly all the reflected rays 
coming from the black substance will be reflected 
back to the radiating substance, and there will be 
little loss by reflection. 

The Absolutely Black Body.—With the aid of 
such expedients many scientists patiently work«d 
out the black radiation problems, overlooking that a 
far better way had distinctly been indicated by 
Kirchhoff and B. Stewart, and, in fact, already fore- 
shadowed by Poisson in his Mathematial Treatise 
of Heat, of 1835, and by Prévost. According to 
Kirchhoff’s law the constitution of the radiation per- 
vading an enclosure, which is surrounded by per- 
fectly opaque walls in a steady thermal state, is a 
function of the temperature of those walls and of 
nothing else. : ; 

If we imagine a hollow sphere, provided with a 
small aperture, and let a ray enter obliquely 
through this aperture, that ray will several times 
be reflected on the inner wall of the coating, and 
not be able to pass out again ; for that direction, 
hence, the inner space will be absolutely black or 
dark. If we further coat the inside with a black 
substance, we shall have repeated absorption, and 
we approach nearer to our ideal body. The black 
body thus becomes simply an enclosure, pro- 
vided the envelope has everywhere the same tem- 
perature, and be absolutely opaque. Any pencil 





of rays within such a body will, in quantity and 
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intensity, be equal to a pencil of rays coming from 
an absolutely black body of the same temperature, 
no matter what substance we deal with. The 
shape of the body is likewise of no consequence, 
and the black bodies of the Reichsanstalt, to which 
we have referred in our recent accounts of the work 
of this institution, are, in fact, cylinders of carbon, 
heated directly by the electric current, and jacketed 
with cylinders of carbon, nickel, and porcelain.* 
With the help of this type of absolutely black 
body, which is due to O. Lummer and to W. Wien, 
now professor at Wiirzburg, then with Lummer in 
the Reichsanstalt, we can prove that in the interior 
of a hollow space, kept at uniform temperature 
throughout, all bodies radiate in exactly the same 
way. We will now mention the other experiment 
of Lummer’s above referred to. A chinacrucible is 
placed within a double-walled furnace of firebrick ; 
nickel wire resistance is embedded in the inner wall 
to heat the crucible from the sides and from below, 
and the space between the walls is packed with 
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incandescent porcelain. This may be repeated. 
Gradually the crucible walls will become hotter 
than the bottom ; then the ink lines will stand out 
dark. When the tube has itself assumed the tem- 
perature of the furnace, the lines will again dis- 
appear, since equilibrium has been re-established 
inside. 

It follows from these considerations that the 
black body will radiate more energy than any 
other, since, once temperature equilibrium is estab- 
lished, it will radiate as much energy as it absorbs. 
That does not mean, however, that the black body, 
though it will send out more light than any other 
body—simply heat radiation always presumed— 
will also be the most economical illuminant. For 
the radiation which we have so far considered con- 
cerns all rays, visible and invisible ; and we want, 
of course, in illuminants, only the visible rays. 
Thus we have to study the distribution of the energy 
over the spectrum. But we will first see how the 


‘energy of radiation can be measured, a point with 
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asbestos. The mouth of the crucible is closed by| which we should have started if the conception of 


a diaphragm of porcelain, and, above the latter, 
further by a diaphragm of carbon ; through these 
diaphragms a tube of iron with thick walls can be 
lowered into the crucible. On the inside of 
the bottom of the crucible some lines are 
drawn with ink. When the crucible is heated— 
the tube not yet being inserted—and the whole 
inner space has really attained the same tempera- 
ture throughout, the marks will no longer be 
visible. This is the proof that we are dealing with 
a theoretically black body. As a matter of fact, 
we know already that the black lines should stand 
out more brightly. But the reflection inside is un- 
impeded, and with its own or with ‘‘ borrowed” 
reflected energy—to use Lummer’s term—every por- 
tion of the interior-will radiate to an equal amount. 
Now we introduce the iron tube, which is ‘too 
thick-walled to become rapidly heated. That 
tube, which nearly touches the bottom of the cru- 
cibley cuts off the rays which were sent to the 
bottom surface from the walls. At once the origin- 
ally dark lines shine more brilliantly than the 





* See ENGINEERING, page 647 ante. 





the black body had not demanded precedence. 
Energy of Radiation.—The first absolute deter- 
mination was made by Julius Thomsen in 1865, on 
the following plan. A glass globe filled with warm 
water was placed in front of a Melloni thermopile ; 
the globe was afterwards replaced by candles and 
gas flames at the same distance, and then at greater 
distances. Assuming that the lamp-blacked thermo- 
pile absorbed all the radiant energy, these experi- 
ments gave the total radiant energy in absolute 
measurements. Thomsen then absorbed the heat 
rays proper by interposing a wall of water between 
the pile and the flame ; some light was, of course, 
also absorbed ; but a determination was ible. 
Tumlirz and A. Krug proceeded in 1888 in a dif- 
ferent way in their determination of the mechanical 
equivalent of light. A platinum wire was heated 
within a glass tube by an electric current, so that the 
total energy consumed was known from the volt- 
amperes ; the heat rays were then absorbed by 
water; the difference was to give the energy con- 
sumed by the light rays, but the difference proved 
too small to be measured, as was to be expected ; 
from Tyndall’s comparative observations on lumin- 


ous and dark rays in incandescent platinum. The 
surface of the platinum wire was, moreover, altered 
by partial disintegration at the high temperature. 
For this reason they used in their other experi- 
ments an improved Thomsen method. 

In 1883 S. P. Langley substituted the bolometer 
for the thermopile. The bolometer is a Wheat- 
stone bridge, one arm of which (or two diagonally 
opposite arms) -contains a very fine wire or foil 
of platinum or iron, &c., only 0.001 millimetre 
and even less in thickness, covered with lamp-black. 
The respective rays are concentrated on this wire, 
through which a weak electric current is sent ; any 
rays falling upon this wire change the resistance of 
the wire and cause a deflection in a galvanometer. 
With this bolometer, which was much improved by 
Langley and other scientists later, and with a Row- 
land grating, Langley first examined the different 
parts of the solar spectrum and of the spectrum of 
an Argand burner. He found that 34 per cent. of the 
solar energy yw as light, 66 per cent. as heat, while 
in the Argand burner only 2.4 percent. of the total 
energy consumed appear as light, the rest as heat. 
These numbers distinguish only between the visible 
and the invisible spectrum, and concern—a very im- 
portant point—only the radiation, whilst most of 
the heat—three-quarters poss:bly—of the gas escapes 
by convection, so that the total light proportion 
probably did not amount to more than 1 per cent. 
While our visible spectrum is confined to wave- 
lengths ranging between 0.4 and 0.84 («= 0.001 
millimetre), Langley soon followed the infra-red 
spectrum up to wave-lengths of 30“. Of the solar 
energy, anything beyond wave-length 2.7 » is 
practically absorbed by our atmosphere, chiefly by 
the water vapour and carbon dioxide; we know this 
from observations made on the earth’s surface and 
on high mountains, and from laboratory experi- 
ments on thick layers of gases. Langley also 
observed negative radiations, keeping his Leslie 
cube at — 20 deg. Cent., and his bolometer at 0 deg. 
Cent. The sensibility of the eye for different 
wave-lengths differs to an extraordinary degree. 
We reproduce some of Langley’s figures, giving 
the wave-length in # and the corresponding sensi- 
bility :— 


0.34 0.003 
0.38 0.026 
0.40 violet 0.128 
ca blue 7 he 
0.50 green P 
0.55 yellow 5.38 
0.60 red 0.95 
0.65 dark red 0.07 


Other determinations have yielded still more 
remarkable differences. The minimum expendi- 
ture of energy required to produce the sensation 
of light (green) was found to be 2.8 x 10-* ergs 
persecond. The energies are, in such experiments, 
deduced by integrating the energy curves. 

In subsequent researches bolometers have almost 
exclusively been used, their chief advantage over 
the otherwise excellent thermopiles being the small 
bolometer mass which makes them respond very 
rapidly. To overcome the mass objection, d’Arson- 
“ and Boys have applied very small thermopiles 
of bismuth and antimony suspended between the 
poles of a horseshoe magnet ; any rays falling upon 
this pile deflect it directly. 

Knut Angstrém last year determined.the mecha- 
nical equivalent of the Hefner-Alteneck standard 
candle in a novel and ingenious way. The rays 
coming from the candle are separated through a spec- 
troscopic diaphragm, and the visible rays reunited 
by a cylindrical lens to a white image on the head of a 
photometer ; another candle is so placed that its direct 
rays produce an image of the same intensity on the 
same photometer. We have thus two radiations of 
equal intensity and character, the one representing 
the total energy, the other only the luminous 
energy. The photometer head is now exchanged 
against a bolometer or a thermopile. In this way 
he found that the — the luminous radiation 
falling from a standard Hefner candle upon a sur- 
face of 1 square centimetre at 1 centimetre distance 
is 8.1 x 10* ergs per second ; the energy of the metre- 
candle (screen placed 1 metre from the candle) is 
thus about 8 ergs per second. In experiments with 
acetylene flames Angstrém found the ratio L/Q, 
luminous radiation to total radiation, equal to 5.5, 
per cent., while G. W. Stewart and Hoxie had, 
shortly before arrived at the value 10.5 per cent. 





Angstrém thinks, however, that certain corrections 
have to be made in Stewart's measurements, and 
that his own (Angstrém’s) values, which are quite. 
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two or three times smaller than those of previous | 
observers, will stand.- Tumlirz’s value was three 
times larger, and there have not been many deter- 
mination’ of the energy, which our lamps consume 
in giving light. 

nergy Distribution in the Spectrum of the Black 
Body.—In their recent experimental study of the 
energy distribution in the spectrum of the black 
body between the temperature limits of — 180 deg. 
and + 1600 deg. Cent.; Lummer and Pringsheim 
have used bolometer strips, 0.1 » in thickness | 
(electrolytically coated, after Lummer and Kurl- | 
baum, with platinum black from a solution of plati- 
num, to which a little lead acetate is added), and 
prisms of fluorspar and sylvin (K Cl.). Both these 
substances are more transparent still to waves of all 
kinds than rock-salt, and are not hygroscopic, like 
the latter ; sylvin allows rays of wave-length up to 
19 » to through almost unobstructed. A 
uniform electrolytic coating of the bolometer strips 
is very difficult to obtain. One part of platinum 
chloride is dissolved in 30 parts of water, the solution 
diluted to 4000 parts, al cu part of lead acetate 
added ; a current of 4 volts and 0.25 ampere is main- 
tained for two minutes. The thickness of the layer 
of platinum black has not been measured ; but the 





metal in it would yield a metallic film of thickness 
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lu. The black bodies were hollow vessels of copper 
or iron, contained in liquid air of — 180 deg. Cent., 
steam, fused mixtures of alkali nitrates, and gas fur- 
naces. The maximum distance between the bolometer 
and the furnace was about 1 metre, a cardboard tube 
and a bolometer tube lined and clothed with felt 
and velvet and provided with several diaphragms 
being interposed 
munication by convection or conduction. 
task is less difficult than one might fancy ; for at 


ordinary pressures the heat conductivity of gases 


to prevent any direct heat com- | 
This | 
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| is very small—we know it becomes considerable at 
| high pressures from Petavel’s emissivity researches 
|—and the covered bolometer would itself indicate 
‘any conduction effect if there were any. 

The results of the experiments are reproduced 
in Fig. 1, page 687, in which the abscissee represent 
wave-lengths in # (# = 0.001 millimetre) ; the ordi- 
nates emissivities E; the curves the changes in energy 
with wave-length for the temperatures marked in. 
The energy for each ;wave-length will be obtained 
if we multiply the mean emissivity EX for the 
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range between A and (, + dd) with dy, and 
the curves are therefore, apart from a constant 
factor, energy curves. The total energy is the 
area between the curve for that temperature and 
the abscissa. The dotted line at 0.8 parallel 
to the ordinate marks the limit of the visible spec- 
trum ; the limit in the violet, between 0.3 and 0.4 
#, is not marked. We notice that the energy 
curves do not enter into this visible spectrum. That 
means, of course—as we pointed out before—that 
the energy of the visible spectrum is so small that 
it can scarcely be measured. In other words, 
most of the energy is transported by waves which 
are far too coarse to impress our eye, though 
we are very sensitive to the heat. Yet we see 
that the energy area shifts more to the left, 
towards the visible spectrum, as the temperature is 
raised ; and if the curves were drawn on a larger 
scale and produced, we should be able to discern 
that the invisible heat energy is about 1000 times 
greater at red glow than the visible light energy, 
but only a hundred times greater at the highest 
temperatures realisable in these experiments. This 
summer, W. Hempel placed new radiation curves 
of lime, magnesia, silica, and fire-brick before the 
International Congress for Applied Chemistry, as 
we mentioned in our reports of that Congress on 
page 71, of our issue of July 17. Particulars of 
these researches are not yet available. 

The absolutely black is clearly not a good and 
economical light radiator, and the question is 
whether we can find a substance which will radiate 
—-i.e., absorb and emit—nothing but luminous rays, 
and transmit or reflect all heat rays, or at least 
fulfil these conditions to a fair extent. Bright 
platinum offered a promising example for inquiry. 
OF all solid bodies, which can resist high tempera- 
tures, bright platinum reflects best, and absorbs 
and emits least. At red glow Lummer and Pring- 
sheim found it to radiate less than a tenth as much 
energy as the black body, and at the highest tem- 
peratures still less-than a half ; even liquid plati- 
num reflects like a mercury mirror. Bright plati- 
num has therefore been studied as a minimum 
radiator in opposition to the maximum radiator— 
the black body, and Fig. 2, page 687, shows the 
results, not quite on the same scale, though. The 
shape of the curves is different, but the main energy 
portion remains on the invisible side, and we do not 
gain much in economy by adopting platinum as light 


radiator. 
(To be continued.) 








THE ANALYSIS OF HIGH-SPEED 
STEELS. 

In the manufacture of high-speed steels, and 
still more in the search for an explanation of their 
curious properties, the analyst must be oft appealed 
to. The most skilléd steelmaker, who reads with 
wonderful instinct, as in a book, the fracture of a 
broken bar, finds such assistance indispensable when 
he leaves the beaten path. And as there are indi- 
cations that beaten paths are going out of fashion, 
it is desirable that every resource of the analyst 
and steelmaker should be combined to elucidate 
the works ditticulties. It would be better, how- 
ever, to begin with, if something easier thaft high- 
speed steels could be chosen ; for this, indeed, is a’ 
difficult nut to crack. 

There is a tendency in the minds of some persons 
to look from the earliest Mushet to the latest 
high-speed steel as though the progress represented 
the continuous development of oneidea. In a very 
superficial sense it may be so, but actually the 
makers of the old self-hard steels had not the re- 
motest notion that it could be greatly improved upon. 
Even now, to so small an extent has the subject 
been handled, apart from the idea of profit-making, 
that we are quagmired for want of a hypothesis 
which enables the subject to, be pen philo- 
sophically. Each person i: disposed to argue from 
his experience with a particular brand of steel. He 
either does not know, or he wilfully neglects, other 
steels which are quite dissimilar in composition. The 
earlier brands of high-speed steel contained carbon 
up to1.30 per cent., and even that figure appeared 
very low to the person accustomed to the old self- 
hard. From that time forward the percentage of 
carbon has decreased by stages until now some 
makers admit only as much as they cannot possibly 
keep out. Naturally, one’s faith in those explana- 
tions which depend on the formation of double 
carbides of exceedingly great hardness also tends 
to grow smaller. 


more granular and easily filtered. 


Whoever wishes to investigate these problems 
must at least start out with reliable means of making 
chemical analyses. We therefore suggest the 
following methods to those analysts who—as Mr. 
Stead remarked at Barrow--are having an exceed- 
ingly hard time of it. 

Carbon.—When the drillings have been treated 
with a solution of a double copper salt, the residue 
filtered off contains all the carbon and practically 
all the chromium and tungsten. When this residue 
is ignited, the carbon becomes more or less com- 
pletely burned out of it, according to the manner in 
which it is exposed in the boat and the temperature 
attained in the combustion furnace. But it is a 
difficult matter to burn out all the carbon, parti- 
cularly if the percentage of chromium is high. 
The difference between results obtained in this old- 
established, and for ordinary steels irreproachable, 
way and the results obtained by the direct combus- 
tion of the steel, have given rise to the belief that 
a portion of the carbon in high-speed steels escapes 
as gaseous hydrocarbons, or is dissolved during 
the treatment with copper solutions ; and some 
speculation regarding the constitution of the steels 
has been based on this quite superficial observation. 
Whereas the differences are due entirely to a partial 
failure of old methods when applied to new 
conditions. The most satisfactory method of de- 
termining the carbon is to burn from two to four 
grammes of the drillings with about three times 
their weight of some strong oxidising reagent, such 
as red lead, bismuth trioxide, or lead chromate. 
The porcelain combustion tube, or the purifying 
train, need not be elaborately prepared, as usual, 
for retaining traces of hydrochloric acid or sulphur 
dioxide, as these gases are not evolved. 

T'ungsten.—Any of the usual procedures for deter- 
mining tungsten give good results, but are not all 
so easy or so widely applicable as the following :— 

Digest from two anda half to five grammes of the 
borings with 30 c.c. hydrochloric acid at a tempera- 
ture considerably below its boiling point. The steel 
is decomposed and leaves an impure residue of 
metallic tungsten and chromium in a fine state of 
division. Add 10 c.c. nitric acid, and continue the 
digestion until the residue becomes quite yellow ; 
if as much as 10 per cent. chromium is present, 
this may take 24 hours, but it is carried on with- 
out inconvenience. Finally, evaporate the solu- 
tion to low bulk, but short of the separation of 
basic ferric salts, then take up with dilute (1 in 5) 
hydrochloric acid, filter, and finish as usual. 

Silicon.—If the silicon is being determined, the 
filtrate from the above is evaporated to dryness, 
&c., to recover what never amounts to more 
than 2 or 3 milligrammes of silica. » This silica 
is combined and ignited with the tungstic oxide 
residue, andthe total silica then determined by 
volatilisation with hydrofluoric acid. Silicon is a 
very important constituent of some high-speed 
steels. : 

Sulphur.and Phosphorus.—After recovering the 
traces of soluble silica, the filtrate can be used for 
determining sulphur and phosphorus ; but if this 
object is in- view, it is necessary, in the first in- 
Stance; to add nitric acid to the steel borings before 
attacking them with hydrochloric acid. The former 
procedure is oReeng for the separate estimation 
of tungsten, because it leaves the tungstic oxide 
Sulphur and 
phosphorus are usually not worth determining, as 
almost without exception these steels are made 
from pure materials. 

*Manganese.—The filtrate, or a portion of it, is 
used to better advantage in determining the man- 
ganese. The iron is first separated as basic 
acetate, and the manganese then precipitated with 
bromine and ammonia. The acetate separation is 
very troublesome if more than 10 per cent. chro- 
mium is present; but in any case the ignited 
manganic hydrate cannot be accepted as pure 
trimanganic tetroxide, and is best further investi- 
gated by dissolving in a small amount of hydro- 
chloric acid, evaporating with sulphuric acid, 
adding nitric acid and (after cooling) sodium bis- 
muthate, and then determining the permanganic 
acid formed either volumetrically or colorimetrically. 

Chromium.—This element may be determined 
by Stead’s modification of the acid permanganate 
process, or by any other modification of it, if 
care is taken in the first instance to effect a 
complete decomposition of the steel. For Stead’s 
process digest with dilute sulphuric acid and 
then add permanganate in excess, and continue 
the digestion until the tungsten is entirely oxi- 











dised ; or the residue can be filtered off, oxidised 
in the muffle, and then returned to the solution, vid 
fusion, with sodium carbonate or ignition with the 
tribasic mixture. It is less troublesome, however, 
to oxidise the unattacked metallic tungsten with 
nitric acid, and continue the digestion until the 
residue becomesquiteyellow. Dilutethesolution now 
to about 250 c.c., add from 2 to 5 c.c. excess of per- 
manganate (25 grammes per litre), boil to complete 
the oxidation of the chromium, add small pieces of 
manganese sulphate, if needed, to decompose the 
excess of permanganate, and then filter. Cool the 
filtrate and titrate with ferrous sulphate and per- 
manganate. 

Titanium.—Pour equal amounts of the solution 
just titrated into two similar beakers, placed side 

y side on a white slab, and add ten c.c. of a deci- 
normal solution of hydrogen peroxide to one of 
them. A change of colour, such as would be pro- 
duced by superimposing a yellow over a green, 
indicates the presence of titanium (or vanadium pos- 
sibly). The amount of titanium can be only approxi- 
mately estimated by comparing this colour with a 
prepared standard, but may, with exactness, be 
determined as follows :—Dissolve 5 grammes of the 
steel in 50 c.c. dilute (1 in 4) sulphuric acid, filter, 
and wash. The filtrate is invariably free from 
titanium ; but it may be tested, if desired, by neu- 
tralising, acidifying strongly with acetic acid, adding 
about ten grammes of sodium thiosulphate crystals, 
and boiling. The precipitate, consisting almost en- 
tirely of sulphur, is ignited, and any residue then 
fused with sodium carbonate, dissolved in sulphuric 
acid, and tested with hydrogen peroxide. The 
original residue, containing the mixed carbides of 
chromium, tungsten, iron, and titanium, is ignited, 
fused with sodium carbonate and extracted with 
water. The insoluble portion, containing the sodium 
titanate, is dissolved in nitric acid, and the colour 
test with hydrogen peroxide applied. 

Nickel.—Nickel does not generally occur in high- 
speed steels ; if it did, it could be determined with- 
out difficulty. 

Molybdenum.—Molybdenum occurs only occa- 
sionally. It is left entirely in the filtrate from the 
tungstic oxide, and may be separated from the iron 
and chromium with sodium hydrate and estimated 
as lead molybdate in the manner described by 
Brearley and Ibbotson (Analysis of Steel Works 
Materials, page 84; Longmans, Green, and Co.). 
Traces of molybdenum, added, no doubt, uncon- 
sciously with the tungsten, can nearly always be 
found. 

Cobalt, uranium, vanadium, and boron have been 
associated with high-speed steels in patent specifi- 
cations, and may occasionally get into experimental 
samples of steel ; but the most industrious enquirer 
cannot hear of their presence in any marketable 
brands of these special steels.» They are, of course, 
none the less to be despised’ by the analyst ; their 
turn may come. When, speaking for the future, 
Professor Perry, in his lecture on ‘‘Spinning Tops,” 
in 1890, asked the following question :—‘‘ What 
metal is as strong compared with steel as steel is 
compared with lead, and explain why the discovery 
of it was not made in Sheftield ?” he could hardly 
have imagined that in so short a time the steel- 
maker.would -be so well-disposed to think he was 
not altogether dreaming. ™ 








LONDON AND BRIGHTON RAILWAY 
WIDENING. 
(Continued from page 654.) 

Tue work between Earlswood and Stoat’s Nest 
was exceptionally heavy, involving not only exten- 
sive steel structures, but a very great amount of 
excavation. When the London and Brighton Rail- 
way was first opened, the line between these two 
points belonged to the company, but was subse- 
quently sold to the South-Eastern Company, to form 
part of their railway to Tunbridge Wells, the 
Brighton Company retaining running powers over 
this length. The work now to be described con- 
sisted, not of the widening of this track, but of the 
construction of anew double line parallel to the old 
route ; so that with the running powers over the 
‘‘ South-Eastern” section of the line, there are four 
lines of rails available, as throughout this section 
of the system between London and Brighton. The 
heaviness of the work is suggested by the fact that 
the cost of the new double line from Earlswood to 
Stoat’s Nest was, including the land, about 70,000. 
per mile. The seven miles of new line have been 
completed ; the contractors were Messrs. T. Oliver 
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and Sons, whose agent was Mr. Caffin, while the 
resident engineer for the railway company was Mr. 
W. Willox, M. Inst. C.E. 

The section begins with a junction with the 
existing line immediately north of Earlswood 
Station, leading off to the right, as shown on the 
plan on page 692 (Fig. 35). It cuts through some 
old standing sidings in the original cutting as far 
as Hooley-lane Bridge. In order to widen the 
existing cutting for the newlines from Horley, and 
to provide for further sidings, the cutting was 
widened by building retaining walls on both sides 
within the limits of the land belonging to the com- 
pany; and as circumstances of an unusual character, 
which could not be foreseen, developed in connec- 
tion with the western retaining wall, the facts may 
be narrated at some length, especially as they 
will be interesting to young engineers. The wall 
was about 800 ft. long, and for about 150 ft. at 
the southern end it was founded on clay 8 ft. 
below rail level, and it rose to a height of 23 ft. 
above this. The thickness was 11 ft. 6 in., the 
front was battered 1 in 8, and the back was ver- 
tical. At intervals of one chain, counterforts were 
constructed behind the wall, measuring, most of 
them, 6 ft. by 6 ft., but at the south end they were 
10 ft. by 8 ft. The material was concrete, in the 
proportion of six of ballast to one of cement. 

About a year after the wall was built, a large area 
of earthwork, extending some 40 ft. behind the 
wall, slipped downwards 7 ft. and forward 19 ft. 
The time which expired between the beginning of 
the slip and the ultimate settlement was several 
months, though over 6 ft. of slip occurred within 
three days. The effect was to make 100 ft. of the 
length of the wall lean forward, and to force up 
the level of the railway in front. Fortunately, tke 
lines nearest the wall were sidings, so that the 
main track was not affected. The wall was forced 
bodily forward and cracked right through at various 
points, as shown in Fig. 37, page 692, made from 
a photograph taken after the slip. With this photo- 
graph there is a plan, Fig. 38, showing the position 
of the old wall after the slip, while the position and 
dimensions of the new wall are also noted. The 
cross-section, Fig. 36, shows also the old and new 
walls—the former dotted, the latter cement tinted. 
The photograph shows the end of a row of cot- 
tages built on the top of the bank; and it is a 
remarkable fact that the slip, while it exposed the 
foundations of the end house, almost from front to 
back, did not do the slightest damage, if we 
except the fact that a wooden porch was carried 
away from the side of the house nearest the railway. 

Examination revealed the cause of the slip. It 
was found that the stratum was red sandstone up 
to the wall of the building, where it changed to 
clay almost in a vertical line for a depth of “15 ft.; 
s'oping then gradually towards ‘the back of the site 
upon which the old wall was founded.’ On “the 
cross-section, Fig. 36, the line of change is clearly 
marked. Between the sand and the clay there was 
a mixture of clay and sand, and this, owing tothe 
continuous percolation of water from land drains 
in the course of years, evidently became a lubricant, 
and gradually released the clay from the sand. 

The old wall was temporarily shored, and as soon 
as it was ascertained that the slipping had ceased, 
work was commenced on a néWw-wall of such dimen- 
sions as to resist the possibility of future movement. 
The new wall was built almost exactly on the site 
originally occupied by the old wall, and, as shown 
in the cross-section, it was made at foundation 
level of a thickness of 14 ft. in the centre of its 
length, tapering to 12 ft. at the ends. It was 
built 27 ft. above formation at the highest 
point, and 37 ft. above foundation. The old wall 
was afterwards cut down'torail formation level, the 
bottom part being retained to. form a toe to the 
new wall, making its width up to railway forma- 
tion level 25 ft. As shown on the plan on 
page 692, Fig. 38, there are three counterforts 
in the new wall at intervals of 50 ft. These also 
are built of 6 to 1 concrete, and measure 12 ft. by 
12 ft. Between these, again, 12-ft. chalk counter- 
forts were put in right back, and down, to the sand 
formation. Immediately behind the wall there is 
laid at its base a 12-in. drain, with connecting-pipes 
under the foundation to the base, where the drain- 
age water is delivered into a manhole, which dis- 
charges into the surface drainage system. This will 
obviate any accumulation of water behind the wall; 
the chalk counterforts and the chalk back to the 
wall secure adequate drainage to the usual weep- 
holes. The new wall, like the old one, has a batter 


of 1 in 8 in front, but is vertical behind. The 
double line of the front of the new wall on the 
plan shows, of course, the top and bottom fronts. 
Going northwards the next interesting feature in 
the new work is a plate-girder bridge, with corru- 
gated floor, carrying the line over Hooley-lane, 
Redhill. A few chains further up there is the first 
of several crossings of a brook, which meanders 
from east to west across the line for about a couple 
of miles northwards from this point ; it necessitated 
the construction of several culverts. The culverts 
are 8 ft. in diameter; and as the ground proved 
marshy they had to be floated on brattice-work, 
with concrete foundation 3 ft. thick, on which the 
culvert of brickwork was constructed. The goods 
shed at Redhill required similar treatment ; it is 
partly on solid sand, and partly on semi - bog 
formation, with a steep slope from the solid to the 
bog. The brick walls are built on a concrete foun. 
dation on the sandstone at one end, ‘while on the 
low-lying bogland brick piers and arches have been 
built for supporting the walls. For the construc- 
tion of these piers the bog was excavated to a depth 
of about 4ft., and filled with brattice-work, over which 
were laid beds of concrete of large area, provision 
being made in the level, as compared with the walls 
in the sandstone, for settlement when the loco- 
motives went on the floor of the shed. The result 
has been very satisfactory, the settlement being 
practically of the same extent as was anticipated. 
The next notable work is a covered way under 
the South-Eastern Railway from Tunbridge, with 
a tunnel in continuation, as shown on the plan, 
Fig. 35. The covered way is about 100 yards long; 
and at one point the surface level was as much as 
70 ft. above the formation, terminating in a layer 
of almost knife-edge narrowness. As there was not 
a large area of sand, it was deemed desirable to 
excavate from the surface instead of driving a 
tunnel ; moreover, the material proved very useful 
in filling up the site of the new goods yard. The 
whole width for the covered way was excavated 
at one time ; side-walls of brick were first built, and 
on these a flat arch was turned with a span of 
26 {t. The extrados is within 2 ft. of the South- 
Eastein Railway level. The tunnel which forms 
the continuation of the covered way is cut through 
sand, which rises to a height of 98 ft. above the 
formation. The length of tunnelling is 506 yards, 
and the section, Fig. 39, page 692, shows the general 
dimensions. No trouble was experienced with water, 
the water-bearing stratum being almost exactly at 
the level of the invert, but the face had to be 
closely timbered all the way, owing to the fineness 
of the sand. The method adopted was that usual 
in similar conditions: a bottom heading being 
driven sufficient to pass the contractor’s wagons, 
and when this was well advanced there were several 
‘*break-ups” throughout the length. Half way 
through the tunnel a somewhat remarkable condi- 
tion was experienced, an extraordinary pressure 
being suddenly encountered, so that in one length 
the larch draw-bars of 18 in. diameter were bent 
to the extent of 6in. It is difficult to explain such 
a result, but the theory is that an old deep pond, 
which used to exist on the surface, had broken the 
solid formation of the sand, and had caused the 
weight of a slice of ground—25 ft. in thick- 
ness at this point—to be concentrated on a 
small section of the material forming the roof of 
the excavation. Only one length of draw-bar was 
affected, but to a very serious extent, as already 
indicated. Instead of raising the bent bar, it was 
decided to drop the roof of the tunnel, decreasing 
the head room 9in., which, however, was not 
material, owing to the very considerable height 
originally arranged for. For the remaining half of 
the tunnel, therefore, the section adopted was that 
shown in Fig. 40. 
In connection with the construction of the tunnels 
on this line, it is worth noting that after the draw- 
bars were drawn, the space between the extrados 
and the excavation was tightly packed with bricks 
—a precaution which is not always taken. Where 
this is not done it may —— that, owing to the 
lateral pressure of the walls of the tunnel, the 
crown, unsupported from behind throughout its 
total width, tends to recede, resulting in cracks at 
the springing level. We have known cases where 
this did happen, and where it has been found neces- 
sary to fix special centering, and to rebuild the top 
lining of the tunnel. 
At the northern end of this tunnel there is 








another covered way, 66 yards long, and similar in 
cozstruction to that under the South-Eastern Rail- | 


way at the southern end. This covered way might 
not, under ordinary circumstances, have been 
necessary ; but the material around was fuller’s 
earth, and there was between it and the under- 
lying hard sand a soapy layer which tended to 
cause slipping over a wide area ; such slipping was, 
on investigation, discovered about 120 yards distant 
from the railway. A covered way, therefore, was 
built where the surface level was equal to the 
height of the tunnel. Where the height was less, 
retaining walls were considered sufticient. Behind 
those walls ordinary counterforts were constructed 
at intervals of 11 yards, with two special counter- 
forts 8 ft. wide and 16 ft. thick, arranged to prevent 
the slipping fuller’s earth behind from driving the 
top of the wall forward. These counterforts were 
dovetailed into the hard sandstone, the retaining 
wall being carried to a considerable depth .below 
the top of the sandstone. Thus the excavation 
into the sandstone was carried to a greater .depth 
at the front and back of the counterfort than it 
was in the centre, so that a square dovetail was 
formed by the counterfort and the foundation beds 
cut in the sand. This has proved very efficient, 
as no alteration has been discovered since the wall 
was completed two or three years ago. 

For the next two miles northwards from this 
work there is a very heavy bank, 24 ft. high for 
the greater part of its length, but reaching a maxi- 
mum of 32 ft. Part of it had to be floated on bog, 
and here iron-pipe drains had to be made to deal 
with the surface water. In the course of this long 
bank, the railway is carried over several roads by 
bridges of various types. The first is that for 
Battle Bridge-road. This bridge, illustrated on 
page 693, Figs. 41 to 44, is built on the skew, the 
span being 45 ft. 68 in., while on the square it is 
36 ft. 74 in. There are three main girders of the 
plate type, those outside being 4 ft. deep, while 
that in the centre, which has to carry double load, 
is 4 ft. 9 in. The floor carried on the bottom 
flanges of these girders is of built-up troughs, the 
entire construction being steel, designed for the 
ordinary ballast and cross-sleepers. The road here 
had to be lowered 8 ft., so as to reduce as far as 
possible the height of the hank. 

The next bridge of note through the same em- 
bankment is that over Nutfield-lane, as illustrated 
in Figs. 45 to 57, page 693. This bridge is also on 
a heavy skew, the angle of obliquity being 20 deg. 
15 min., the span on the square being only 
36 ft. 3in., while on the skew it is 100 ft. 6 in. 
The abutments here are of exceptional length, 
being 96 ft., and of very heavy section, as is 
shown by Figs. 50 and 51. The old wall referred 
to in the drawings was a retaining wall for the 
pasture land, which is here at a very much higher 
level than the roadway. There are two main 
girders, both of the lattice type, as shown in the 
elevation, Fig. 46. These girders are 12 ft. deep 
in the centre ; the top boom being curved reduces 
the depth at the ends to 8 ft. 10}in. The total 
length is 121 ft. 8 in., divided, as shown, into bays 
of 8 ft. 4in., excepting the end bays, which are 
6 ft. 8in. There is diagonal bracing in each bay. 
The cross-girders carrying the floor are suspended 
to the bottom boom ‘at each of the vertical mem- 
bers, which is continued for this purpose. The 
flooring is of flat iron plates, and the rails are 
carried on timbers lying in built-up troughs, con- 
structed between the cross- girders. The next 
bridges on the line, one over the Bletchingley- 
road and another over a proposed new road, are 


road, but they are built on the square. 
(To be continued.) 








BORSIG’S WORKS IN GERMANY. 
(Continued from page 624.) 
Brass anp Gun-Merat Founpry. 
Tue brass foundry lies between the pattern and 
fettling shops, and the roof, which is exceptionally 
lofty, has for its whole length a clerestory, the 
louvre shuttering of which can be worked from the 
floor level. Good ventilation has therefore been 
attained ; the unpleasant fumes given off in melting, 
which partly escape into the building in the most 
favourable conditions, are rapidly carried off. The 
shop is served by a 2}-ton electric travelling crane. 
At one end of the foundry are the core stoves, while 
at the other end are three Piat-Baumann crucible 
furnaces, two of which are in constant use, the 
third serving as a ‘‘ stand-by.” The furnaces are, 





with counterbalance weights, carried on a rocking 


similar in general design to that over Battle Bridge. 
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Fics. 45 To 57. 


frame actuated by hand-wheel and gearing. When 
melting under the usual air-blast, the furnace is 
entirely below the floor level; when ready for 
pouring into the ladles, the furnace with its crucible 
is lifted and tilted bodily by means of the hand- 
gear. This is a great advantage, because in the 
ordinary system the taking of the hot ‘‘ pot” out 
of the furnace, and the setting of it down on the 
cold floor before pouring the metal, shortens its 
life very considerably, the change of temperature 
tending to crack it. With the furnaces described, 
the crucibles stand on an average some 35 to 40 
heats. Each furnace gives about 9 heats in a 10- 
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BripcE at Nutrretp Lane, REDHILL. 


The| are removed by a rattler, and the fins, &., by 
Special | emery wheels; the castings afterwards undergo a 
pickling process, which leaves a clean metallic sur- 


hours day, including the lighting-up time. 
quantity of coke required is also small. 
attention is given to the quality of the moulding 
sand, mechanical mixing and sifting machines being | face, saving wear and tear on the tools in machining ; 
used, but the grain is so fine that grinding is found | but where the metal is not finished bright, the 
to be unnecessary. Owing to the unusually large | surface is sufficiently smooth to require no further 
number of patterns required, and as most customers | treatment before painting. 
have their own types of fittings, which must be| The brass foundry turns out at present some 
adopted, plate moulding cannot be adopted to a/ 200 to 230 tons per annum, but the production can 
great extent, although there are some machines of | be largely increased when necessary. The number 
the lever type in use. . of alloys made is considerable, as almost every 
The fettling is done in the same shop, the runners | railway company has its own standard composition 
being cut off by a band-saw. The sand and cores for gun metal and white metal. For particular 
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purposes, specially tough alloys are often required ; 
and here again a careful and constant check on the 
results obtained is carried out by means of chemical 
and physical tests in the same way as at Borsig- 
werke, already described. 


Force AND Sirus’ SHop. 


This shop, which annually produces 2500 tons of 
forgings ranging up to 32 ewt., has one centre and 
two side bays, the hammers being in rows down 
the centre of each bay. There are in all 24 steam- 
hammers, of from 8 cwt. to 6tons. The largest have 
built-up plate standards, to allow the workman to 
get well underneath when necessary. The smaller 
hammers have ordinary single standards. The 
steam pressure used is 110 lb., and most of the 
hammers receive steam on both sides of the piston. 
Flat slide-valves are used, as a rule, in preference 
to piston and drop-valves. At the present time 
arrangements are being made for replacing some of 
the hammers by hydraulic forging-presses. 

In the firm’s locomotive constructional system 
wrought iron is almost unknown; the firebox 
foundation rings are sometimes made of this mate- 
rial, but more generally of mild steel of welding 
quality. An exception is made in the case of bar 
frames, which are made of scrap iron, piled and 
hammered. Many of these are made each year for 
special types of engines. Otherwise, mild basic 
Siemens-Martin steel has long since displaced 
wrought iron, and is considered in every respect 
preferable, especially for such parts as have to be 
case-hardened. Here a material of about 22 to 26 
tons tensile strength gives admirable results, a depth 
of hardened surface of 2 to 3 millimetres (0.08 to 
0.12 in.) being obtained in practice. Although 
basic material is, as a rule, used, acid steel is also 
employed where specified, as in the case of the 
Indian locomotives, the Borsig steel works in 
Silesia being always in a position to run one or 
more of the furnaces with an acid lining. 

All the forge work for locomotives, and much 
heavy work for stationary engines, &c., is done in 
the hammer-shop. Ingots up to 2 tons are supplied 
from Silesia, the crop end being cut off warm in the 
steel works to save expense in carriage. For 
heating such ingots and blooms two large furnaces 
are provided at the Tegel Works hammer-shop, and 
some 1500 tons of material pass through these in 
the course of the year. There are also three fur- 
naces with coking-grates, which are used for heating 
the large roughed-out pieces. Here the fuel is fed 
into the grate at intervals, the arrangement being 
such that it is turned into a sort of coke, which is 
used in the core-drying stoves in the foundry ; 
the gases formed after passing over the hearth are 
used for generating steam in water-tube boilers 
placed above the furnace. The hearth of such 
furnaces measures 10 ft. by 5 ft., and is fitted on 
each side with three doors, so that a number of 
smiths can heat their work at the same time. Each 
boiler has 700 square feet of heating surface. A 
number of the smaller fires are double and closed 
in, a large smoke-hood, covering an area con- 
siderably larger than the fire, being built at a 
sufficient height from the ground to avoid any in- 
convenience to the workmen. 


Main Macuine-Snop. 


The main machine-shop covers an area of about 
14,350 square yards. It is formed in two sections 
—the one for large tools, the other for smaller 
machines. The former consists of two bays, of 
62 ft. and 52 ft. span a . Every tool has 
its independent motor. This shop is illustrated by 
Fig. 33 on our two-page plate. The other section 
has an area of 7900 square yards, roofed on the 
saw-tooth principle, and is shown by the engraving, 
Fig. 35 on the two-page plate. Here the small 
tools are driven in groups by motors, the shafting 
being carried on Y bearings suspended to H joists. 

The roof structure of both these machine-shops 
presents some interesting features, and they are 
illustrated on pages 696 and 700. Figs. 36 to 39 
on page 700 show the main bay of the machine-shop. 
Fig. 36 is a cross-section, Fig. 37 a section through 
the columns showing the bracing, Fig. 38 shows 
the end columns with the connection of the prin- 
cipals for the saw-tooth roof of the adjoining 
turnery, while Fig. 39 showsthe transverse bracing 
of the roof columns inthe main bays. The draw- 


ings reproduced give all the important dimensions, 
while the general appearance is shown by the en- 
graving, on page 697, of the bay where the erecting 
work is done (Fig. 42). 


The polygon roof has its 





side slopes slanted at an angle of 45 deg., so that 
light is directed almost vertically on the ground, 
giving a minimum of shadow. The height of the 
polygon is as large as possible, to permit the use of 
sections, which are light in comparison to the width 
of the span. The roof is provided at the top with 
ventilating shutters worked from the floor level. 
The gutters are well shown, and are covered with 
light boards to prevent the accumulation of rubbish, 
and also to provide a platform for the cleaners, so 
that they may not injure the zinc. The glass used 
in the roofs throughout is ribbed and } in. thick. 
Under the glass is placed wire netting to catch 
the pieces should a sheet be smashed. 

The roof of the turnery, which adjoins the main 
machine-shop, is, as we have said, of the saw-tooth 
formation, as shown on the sections reproduced on 
page 697 (Figs. 40 and 41). The glazed sides are, 
of course, towards the north, so that the light is 
evenly distributed. The whole of the framework is 
of steel, of the dimensions shown on the sections, 
and the boarding is 1 in. in thickness, fastened to 
wooden beams resting on the framework. The 
boarding is covered with an asphalte sheeting, 
painted with an asphalte preparation, which is 
tarred every two years. he framework is so 
arranged that all the horizontal members have their 
lower edges at the same height, and the distance 
horizontally between the webs of the E sections is 
also the same throughout. Consequently the 
hangers for the countershafting can be shifted 
about to any desired position, and all the bolts for 
fixing them are of one size. 

Special care for drainage was taken in the con- 
struction of all the roofs. The gutters are formed 
of boards lined with zinc, and they are so arranged 
that all three sides are accessible to the warm air in 
the shop. The fall-pipes are carried down along- 
side the roof columns into a collecting drain, so that 
during the severest weather neither gutters nor 
fall-pipes are choked with ice. 

The floors of both shops are made of a layer of 
concrete 8 in. thick, on the top of which blocks of 
firwood are bedded, with the fibre vertically. This 
gives a warm floor, which is easily repaired, and if 
a casting accidentally falls, the chances of damage 
to it are minimised. 

The extent of the main machine-shop will be 
understood when it is stated that it includes the 
following machine-tools :— 

185 lathes of all sizes up to 30-in. centres. 

3 shafting lathes up to 33 ft. turning length. 

20 face-plate lathes up to 15 ft. in diameter. 
18 horizontal boring machines. 

2 locomotive-wheel lathes. 

1 flywheel lathe, for work up to 30 ft. in diameter. 
35 large planers, with tables up to 28 ft. long. 
12small __,, 

40 shaping-machines. ‘ 
38 horizontal milling-machines. 
23 vertical + 

2 double-headed milling-machines for axle-boxes, 

5 heavy cylinder milling-machines. : 

18 slotting-machines, with stroke up to 314 in. 
10 slot drilling-machines. 

14 radial a 

22 vertical bs 

14 quick-speed drilling-machines. 

8 emery grinding-machines. 

4 lapping and link-grinding machines. 

Without attempting any detailed description of 
the several tools, it may be instructive if we re- 
produce some notes taken during our walk through 
this shop. We take first the bay with the large 
machine-tools shown to the left of the centre of our 
engraving on the two-page plate (Fig. 33). This 
bay is traversed by electric cranes of 16 and 10 tons 
capacity, each with one motor for all three move- 
ments. In this bay there is, first, a series of large 
lathes, one of 40-in. centre and 28 ft. length of 
bed, being driven by a 20 horse-power motor. 
There is a face-plate lathe with a spindle 20 in. 
in diameter, and having in front a pit to enable 
flywheels of 30 ft. in diameter to be turned. In 
many works the general practice is to turn such 
flywheels on the face-plate of a lathe; but to 
ensure absolute trueness, Borsig’s method is to 
mount the flywheel on its own shaft carried on 
bearings on each side of the pit. To the face-plate 
there is secured a 14-ft. geared wheel for rotating 
the flywheel and its shaft. There is a 7-horse- 
power electric portable motor, mounted alongside 
the tool, and it assists to drive the shaft by means 
of belting. The cutting-tool is mounted on a 
slide, along which it can be moved, so as to enable 
it to work on a flywheel of any diameter up to 
30 ft. 

There is a fine collection of boring-mills, vertical 





and horizontal. The cylinder-boring machines are 
mostly driven by worm gear running in an oil bath; 
in such case the power absorbed is somewhat greater 
than with spur gearing, but this is more than com- 
pensated for by the absence of all ‘‘chatter” in 
the driving—a point of great importance in working 
finishing cuts. The latter, it may here be said, are 
made with feeds from # in. to g in. One of the 
horizontal tools takes a job 96 in. in diameter by 
20 ft. long. In some of the mills the boring bar 
takes two or three tools for roughing. Another 
mill is used for rotary milling with built-up cutters. 
This is particularly preferred at Borsigs’ for iron 
castings. There is a vertical milling-tool of the 
one-column type, with counterbalance weight, for 
working long, small castings. The overhang of the 
crosshead is 6 ft. 6 in., and the bed is 13 ft. long. 
A double-headed shaping-machine uses a_ tool 
formed with a round nose, to suit any desired curva- 
ture of surface. In another double-headed machine 
for boring out connecting-rods for stationary 
engines, having a 17-ft. bed, each head is driven 
independently by separate motors, so that one may 
be at work while the other is idle, or one may 
rough out at slow speeds while the other finishes at 
high speeds. The two ends of one rod may be 
bored simultaneously to secure absolute alignment. 
There is a fine double planer by the Deutsche 
Niles Company, with a bed for working at the same 
time a number of plate-frames as adopted in English, 
German, and Colonial locomotive practice, or of bar 
frames, as in American practice. The work on this 
machine, on the occasion of our visit, was locomotive 
bar frames for the six-coupled tank locomotive, 
with leading pony truck, being constructed for the 
German railway. 

In the erecting bay, that to the right of the 
engraving, Fig. 33 on the two-page plate, there is a 
374-ton, a 25-ton, and a 10-ton overhead traveller. 
The whole of the floor space is given over to the 
work of erecting engines of types with which we 
shall deal in subsequent articles, when we hope to 
refer in some detail to the characteristics of Borsigs 
practice. The surfacing-table is fitted in the 
main machine bay, and is 20 ft. by 10ft. The 
fitters’ benches are shown in the annexe to the right 
of the engraving, and there a 2}-ton travelling jib- 
crane is in use. For the erecting shop there are 
portable boring-machines, radial drills, and other 
tools, all electrically driven. On page 697 (Fig. 42) 
there is another view of this bay, which indicates 
the extent of the variety of the work, for in addi- 
tion to horizontal and vertical steam engines, the 
firm manufacture Ochélhauser gas-engines up to 
5000 indicated horse-power, immense pumps, 
refrigerating appliances, &c. The commanding 
= of the shop manager’s office is well shown 

y this engraving, 


TURNERY AND SmaLL-Toot SuHopr. 


In the small-tool shop, or turnery, shown on the 
engraving on the two-page plate, Fig. 35, and to 
the right of Fig. 33, one of the first features 
noticed is the great cleanliness and order which 
prevail. Iron receptacles are placed at various 
points for paper, dirty waste, &c. Each workman 
has also a wardrobe, which is placed in a gallery, 
where there is also washing accommodation. The 
men are only allowed access when entering and 
leaving work, the whole being under the control of 
an overseer. 

Similar tools are arranged, as far as possible, in 
groups, each group being allotted to one or more 
foremen. Milling is very largely carried out, not only 
for roughing and profile work, but also for opera- 
tions usually done by a planing or shaping machine. 
Built-up cutters are often used, backed-off cutters 
only being adopted for profile and special jobs. As 
these tools represent a very considerable outlay, the 
greatest care is taken in the selection of the steel used, 
the best being rightly considered to be ultimately 
the cheapest. For cooling, suds are not in favour, a 
special lubricant dissolved in water is preferred. One 
piece of work carried out on a large vertical miller 
may be mentioned as a novelty—i.e., the side plates 
of cabs are milled in batches to the more or less 
irregular-curved form necessary, the plates being 

reviously roughly punched to the desired shape. 

his has the advantage of giving a clean edge, 
which requires no subsequent filing. Forked heads 
on rods used to be slotted; now they are milled 
out of the solid. The cutter used is like a tap, 
tapered, with a coarse half-round thread and 
grooved spirally, the profile formed by these 
grooves being ground to make the cutting edge. 
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The ordinary milling cutter is used for finishing 
such heads ; the cost is about half that for planing 
and slotting. In milling small irregular shapes, 
the feeler, fixed upon the copying spindle in the 
usual way, is of hardened tool steel, while the tem- 
plate is case-hardened. There are special tools for 
milling coupling and connecting-rods, three of 
each are fixed side by side on the table; milling 
tools up to 14 in. wide are used. The rods are 
carried in jigs, and the copying template is fixed 
on the side of the machine. A spring roller on the 
vertical tool-rest presses down the template and 
cutter to ensure the exact profile desired. A milling 
machine, with Reinecker dividing head, is used for 
cutting spiral gear, and for milling the hexagon on 
the end of the rotating valve spindles of air-com- 
pressors. Axle-boxes and grooves in horn blocks 
are also milled out, ten being worked at the same 
time in one machine in about 42 hours, with one 
attendant for four machines. The cutter in this 
case mills on three sides, and has spiral grooves to 
enable the metal to get free. 

There is a large number of slotters of American 
and German build. While the German tools have 
flywheels, the American machines are without 
them, the gear being such as to ensure sufli- 
ciently steady working. In slotting out links to 
the required radius the radial arm is fixed to the 
circular table, and variations in its length alter the 
radius of the hole being slotted ; but this is only a 
temporary expedient, the general rule being to 
mill out the links. 

The planing machines are mostly of the well- 
known ‘‘ Gray ” class, this being perhaps the only 
American tool which is plainly conspicuous. Flanges 
that have to be curved to suit boilers are planed in 
these machines ; and for this purpose there is fixed 
on the standards a wrought-iron frame of triangular 
shape, which carries an adjustable radius rod fixed 
to the tool-box. The vertical spindle in the tool- 
rest is taken out, and the bottom end of the radius 
lever fixed to the tool-rest with a stud. A hori- 
zontal feeding-screw works in the usual way, so 
that any desired radius may be planed. This is 
not only quicker, but much cheaper than the ordi- 
nary practice. 

The larger lathes use one of the high-speed self- 
hardening steels which were introduced after the 
Bethlehem Company created a sensation at the 
Paris Exhibition in 1900, by showing the first of 
this class of high-grade material. In roughing out, 
speeds of 80 ft. to 100 ft. per minute are obtained. 
Brass fittings and small parts, which are required 
in large numbers, are made on revolver lathes, 
some of them being of the Gisholt type. 

All machine work is done to template, these being 
finished with the greatest care, so that perfect 
interchangeability is assured. All templates, tools, 
and drawings are issued at different counters on 
the check system, the workmen being responsible 
for any damage due to carelessness in using the 
same. There are 450 different sizes of gauges, 
ranging from .39 in. up to 7.87 in. (10 to 200 
millimetres). From 10 to 110 millimetres the suc- 
cessive sizes are in millimetres; from 110 milli- 
metres to 150 millimetres, in 5 millimetres ; and 
from 150 millimetres to 200 millimetres, in 10 
millimetres. All templates are bushed out with 
case-hardened bushes of mild steel. 

The furnaces for case-hardening are placed in a 
lean-to building adjoining the inachine-shop and in 
connection with the department containing the 
grinding machines, so that the case-hardened parts, 
as far as possible, go direct from the tanks to the 
grinder. Generally speaking, mild basic steel is 
used for all motion parts as well as for the slide- 
bars, as it is found to be the most reliable mate- 
rial, giving the smallest proportion of wasters by 
cracking, and permitting a depth of hardening 
from 2 to 3 millimetres, and still preserving an 
interior as tough as before hardening. The time 
allowed for the various parts varies greatly, 24 
hours, and even more, being needed for the largest 
pieces. The slide-bars are ground by emery-wheels 
running on a vertical spindle, the face, instead of 
the periphery, thus doing the work. Here the 
rougher parts, such as brake-hangers, &c., are 
ground instead of being machined. The links and 
pin-holes for the motion are lapped out on special 
machines. 

Throughout the shop a large number of narrow- 
gauge lines are laid, which intersect at right angles, 
ani are fitted with turntables at the crossings. 
These serve for transporting smaller articles in large 
numbers on lorries, which can easily be pushed by 





a single labourer. In addition, walking cranes 
driven by electric motors are supplied, and two of 
these are shown on Fig. 35; these also cross each 
other at right angles, and allow heavy articles, such 
as cylinders, &c., to be transferred rapidly from 
point to point. 

There is a building in connection with the 
machine-shop containing a semi-portable boiler, 
which can have its firebox and tubes easily with- 
drawn for cleaning and inspection. This boiler, 
used for testing purposes, works at pressures up to 
214 Ib. to the square inch, and cylinders, boiler 
fittings, &c., can be transported by narrow-gauge 
railway to any part for testing under steam generated 
by this boiler. 

In our next article we shall describe, along with 
other departments, the boiler-shop, illustrated by 
Fig. 34 on the two-page plate. 


(To be continued.) 








Tue CANADIAN Paciric RaILway AND Evropr.—The 
Canadian Pacific Railway Company has now completed 
its arrangements for a steamship service with Tartee 
during the coming season. Vessels will ply every fort- 
night from St. John’s, New Brunswick, to Liverpool, 
Bristol, London, and Antwerp. 





_GERMANY’sS Export TRADE IN 1902.—With the publica- 
tion by the German Statistical Bureau of the last of the 
returns of imports and exports for 1902, the aggregate 
trade of the empire during last year may now be estimated. 
Reduced to English currency (on the basis, for convenience 
sake, of 20 marks to the —T the value of imports and 
exports together made up the huge total of 530,930,450. 
The following Table will show the rate of progress in 
recent years :-— 


1901. | 1992, 


| 1897. 











~ | 1899, 
£ £ £ £ 
Imports _ | 243,232,200 | 289,181,400 | 285,516,900 | 290,288,800 
Exports __.| 1897312050 | 237,660,050 | 226/632°300 | 240,641,650 
Totals ..| 432,544,250 | 526,811,450 450 
le 


511,149,200 | 530,93 ),450 


Germany’s imports were distributed as to source of origin 
as follows :— j 














= 1897. 1899, | 1901. | 1902, 
| a ae 
£ £ £ £ 

Europe .| 162,589,950 | 186,761,750 | 174,078,250 | 180,885,150 
Africa.. 4,561,160 | 8,220,650 | 6,313,400 | 8,208,050 
Asia .. 17,606,550 17,201,000 | 19,645,000 | 20,898,100 
America 54,004,900 | 70,700,050 | 79,631,000 | 73 879,500 
Australia 4,352,400 | 6,147,350 | 5,561,650 | 6,133,050 


Similarly, Germany’s exports were dispersed through 
the world in the following manner :— 





| 1901. | 








| 
— | 1897, | 1899. 1902. 
£ | £ £ | F 
Europe . 148,030,650 | 173,728,100 | 177,572,000 | 188,332,850 
Africa.. 3,047,150 | 3,490,650 3,554,000 4,590,040 
Asia .. 6,909,000 | 9,071,750 10,516,900 | 10,144,950 
America 29,654,050 | 30,097,600 | 31,160,700 | 35,175,450 
Australia 1,629,700 | 1,999,550 | 2,738,000 | 2,360,700 


| 
The countries from which Germany principally takes her 
imports are the United States, Russia, Austria-Hungary, 
Great Britain, and France, which between them supplied 
last year 57 per cent. of the whole. Germany’s five 
largest purchasers are Great Britain, Austria-Hungary, 
the United States, Holland, and Russia, which together 
took 55.8 per cent. of her exports last year. There has 
been a marked dislocation, as the following percentages 











‘| will show :— 
Percentage of Exports. 
Increase or 
— 1897. 1898. 1899.|1900. 1901. 1902. Decrease in 
| Six Years 
ey ome -— —— 
Great Britain .| 18.5 20.0 19.5 | 19.2 | 20.3 | 20.1 + 1.6 
Austria-Hungary 11.5 11.3 10.7/10.8 10.9 11.1 — 0.4 
United States - 10.5, 83 86) 93 85) 9.3 —12 
Holland 7.0| 7.0; 7.5] &8| 84) 82; +12 
Russia 9.1' 10.2! 9.1 | 68| 7.1) 7.1 — 2.0 


A calculation, perhaps more interesting than conclusive, 
shows that the value of Germany’s imports both last year 
and in 1901 averaged 5/. per head of her entire population, 
against 5/. 7s. in 1900, 5/. 4s. in 1899, 4/. 19s. 6d. in 1898, 
and 4/. 10s. 6d. in 1897. Of these imports, 10s, 6d. per 
head came from Great Britain in 1902, against 11s. 6d. in 
1901, 14s. 11d. in 1900, 14s. in 1899, 15s. 2d. in 1898, and 
14s. 3d. in 1897. On the other hand, Germany’s exports 
last year worked out to 4/. 13s. per head of her population, 
against 3/. 19s. 1d. in 1901, 4/. 4s. 6d. in 1900, 3/. 18s. 9d. 
in 1899, 3/. 13s. 5d. in 1898, and 3/. 10s. 5d. in 1897. Great 
Britain alone purchased at the rate of 16s. 7d. per head 
of Germany’s population last year, against only 13s. in 
1897. Germany has during the past six years increased 
her exports to European countries by 27 per cent., her ex- 
ports to African countries by 51 oe cent., her exports to 
Asiatic countries by 47 per cent., her exports to American 
countries by 19 per cent., and her exports to Australia by 
45 per cent. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 11, 1903. 


THE price of steel billets has been reduced 4 dols. 
per ton. This action has been anxiously awaited for 
several months. The drop in price has been followed 
by the placing of orders for between 50,000 and 60,000 
tons of steel billets, and negotiations are pending to- 
day for about as much more, contracts for which will 
probably be closed before the end of the week. A 
sweeping reduction in price has been made in nearly 
all kinds of finished material, including tinplate, 
sheet steel, wire nails, steel plate, and structural 
material. This reduction will correspond to the de- 
cline in steel billets. 

Hourly expectations prevail of a like reduction in 
steel rails from 28 dols. to 24 dols per ton, and the 
strongest kind of pressure has been brought upon steel- 
rail makers to recognise the wisdom of making steel- 
rail prices correspond to the drop in other directions. 
Up to this time orders for 750,000 tons of steel rails 
have been placed for delivery next year, and buyers 
are now awaiting an adjustment of prices upon a 
lower level, when orders aggregating, in round figures, 
one million tons will be placed within the next few 
weeks. 

Before making this reduction in steel rails, the rail- 
makers will exhaust their efforts to secure freight 
reductions in freight rates, which will, in a measure, 
protect them from the effects of the reduction in rails, 
so that they can deliver rails without suffering any 
material decline. Intense interest prevails to-day over 
the probable action of the rail-makers. 

Reductions in wages are also contemplated, which 
will range, according to the best understanding, from 
10 to 40 per cent. The sub-bosses will suffer the 
largest reduction, as they are making the most money. 
There are some doubts as to the intention of the rail- 
makers to make these sweeping reductions, but rumours 
have been circulated for weeks that such a reduction 
was intended. The fact of the matter is, the employers 
do not care to run the risk of reducing wages if any 
means for avoiding it can be found. The steel industry 
is depressed, and buyers of steel, from steel rails down 
to wire nails, are awaiting developments before placing 
orders. It was rumoured on Monday that the Edgar 
Thompson Steel Mill, near Pittsburgh, had shut down ; 
but such a drastic measure will not be adopted in the 
present situation of affairs. A general reduction in 
steel will, and must, take place before the heavy 
requirements for 1904 will be submitted for estimates. 
Apart from all these rumours and disturbing influences, 
the steel industry is in good shape, because of the 
large quantities of material required. The great 
Pencoyd plant of this city is shutting down depart- 
ment after department in accordance with the policy 
of the United States Steel Corporation to centralise 
its productive capacity. A rumour prevails that the 
Baldwin Locomotive Works of this city will purchase 
it as a subsidiary plant ; but the rumour lacks con- 
firmation, as the plant is not properly equipped to turn 
out locomotive building material. 

The railroad pot is boiling and the long-drawn-out 
contest between the Wabash and the Pennsylvania 
Railroad Company over the contest for entrance to 
Pittsburgh will soon be settled. Gould, of the Missouri 
Pacific, is behind the Wabash, and he is on his way to 
the Atlantic Coast. The battle of the giants is on, and 
Gould will win. All he needs to finish his entrance 
into Pittsburgh is the completion of two railroad 
bridges, one over the Ohio River, at Mingo Junction, 
below Pittsburgh, and one across the Monongahela 
River, at Pittsburgh. These bridges will be finished 
in two months. 

The iron and steel industry is on the tip-toe of 
expectation, and many interesting things are likely to 
happen. The tumbling of prices will soon come to an 
end. Considerable quantities of pigiron have already 
been exported to England, and when the plans laid 
are carried out, still more will go. It is the policy of 
the Steel Combination to eliminate the factor of over 
supply in the fixing of prices, and to that end they 
are restricting production everywhere. The United 
States Steel Corporation is on the warpath for foreign 
business. The weakest spot in the domestic trade is 
in Alabama pig iron. 








THE Fens.—The Middle Level Drainage Commis- 
sioners, in their report for the past year, state that opera- 
tions in the local rivers have been confined to that portion 
of them este g erh§ the London and Tilbury Dredging 
Company, Limited. During the past season the com- 
por has reyes completed the part of the main drain 

tween the Aqueduct and the Old Croft River and New 
Popham’s Ban beteremn the main drain and the Nene, as 
comprised in the original contract, as also additional 
work agreed to be done. So far as can be observed, 
the work appears to have been done satisfactorily, 
but the flow of water occasioned by heavy rains 
prevented a portion of the more recent work being 
examined on behalf of the Commissioners. The main 
sluice tax for the coming year will remain at the rate of 
10d. per acre. 
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PIERSON’S ‘‘SUCTION ” GAS-PRODUCER. 


THERE is no doubt that the large producer-gas plant 
for the supply of motive power to engines has a great 
future before it, and is likely to prove a very serious 
rival even to the most — high-class steam- 
engines. Producer-gas can made so cheaply, and 
can be turned into useful work at such a low rate, that 
it is only when steam is used in very large engines 
that the latter can compete with it in point of economy. 
In comparison with small steam-engines, which are fre- 
quently very wasteful of steam, the economy secured 
by the use of gas-engines using producer-gas is, how- 
ever, very marked, and the efforts of engineers have 
for some time been directed towards the production of 
a small, handy, safe, and economical producer for 
generating ‘‘ poor gas” with which to drive smallengines. 
Apart from any direct economy that may result from 
the use of a small gas-engine driven by producer-gas, 
it is no little advantage to get rid of the small boiler 
necessary when steam is used, for such boilers are 
(as every one who has had to do with them knows) 
often a source of much anxiety and trouble; they are 
difficult to examine, awkward to clean, and are, in 
consequence, generally more or less neglected. 

The chief conditions to be fulfilled with regard to 
small gas plants are, that they must not occupy much 
floor space, and it must be possible to put them 
down anywhere, without any risk of trouble with 
neighbours or civic authorities; Gasholders, and small 
boilers in connection with them, are out of the question. 

Messrs. J. and O. G. Pierson, of Paris, who built 
the large plant illustrated on pages 416 and 417 of our 


— volume, have also constructed plants suitable 


or engines of small power, and they claim to have 
overcome all the weak points usually supposed to 
belong to this class of producer. They maintain for 
their arrangement that :— 

1. It can be fed with any hard coal (not anthracite) 
containing up to 10 or 12 per cent. of ash, and as much 
volatile matter. 

2. The engine can be started from cold in less than 
10 minutes. 

3. Thorough cooling, scrubbing, and cleaning of the 
gas is secured, which allows the engine to work for 
weeks without cleaning. 

4. Coal is fed in only once every 10 or 12 hours, 
so that there is no attendance except for stirring the 
fire, which latter is entirely open. 

5. The automatic regulation of vapour admission 
to the fire is easy, and allows the plant to be run at 
varying loads without any trouble. This is important, 
and the makers claim that the plant is the only one of 
the kind in which this regulation is done, not upon the 
water, but upon the steam. This method has been 
adopted because it is much easier to regulate upon 
steam than upon water admission, and especially so 
when the liquid is only introduced in small quantities. 

The action of the producer is as follows :—At each 
suction stroke of the engine a certain amount of air 
and water vapour is drawn into the fire, and com- 
bines with the coal to make a mixture of carbonic 
monoxide and hydrogen, in association with nitrogen. 
The gases, after being cleaned, are mixed with the 
necessary quantity of air in the engine and are ignited 
in the ordinary way. 

The construction of the apparatus can be clearly 
seen on reference to Figs. 1, 2, and 3, annexed. In 
these, B is the producer, I the condenser or cooler, K 
the coke-scrubber, and N the purifier or drier. 

The producer consists of a boiler or water vaporiser 
A and a cast-iron cylinder B, which is lined with 
firebrick, and contains the fuel. A cast-iron base- 
—s C is attached to the bottom of A by means of 
volts, and can be easily removed. From its shape it 
allows ashes and clinkers to be removed. 

The cylinder B is closed at the top by a cover-plate, 
in which there is a charging-hole E for introducing the 
coal. The producer will hold sufficient coal to last 
for a 10 or 12 hours’ run. Should this —. not be 
enough, a special hopper and valve can be attached on 
the top of the generator, so as to allow coal to be 
added while the plant is working. The gas from the 
producer passes along the pipe into the top of the 
cooler I. This cooler, as will be seen, consists of an 
inner tube and an outer shell, and rests upon a dust- 
collector J. A manhole at the bottom of this latter 
allows of the removal of the dust. The space between 
the inner tube and the out«r shell is filled, through the 
pipe /, with water, which enters at the bottom and 

ses out at the top. In this cooler the gas loses its 

eat, and part of the tarry matter contained in it is 
condensed, while the greater part of the dust falls to 
the bottom. 

From the cooler the gas passes to the coke-scrubber 
K, by the pipe L, Fig. 1, and passes out by the pipe 
Mat the top. Any i st not retained in the collector 
J is Snakes out in the coke-scrubber, by means of 
streams of water flowing down through the coke, as 


shown in Fig. 2. The water used in the scrubber comes 
from the cooler I, by means of a small pipe at the 
top, and eventually passes into the syphon-box O 
through the pipe v, Fig. 3. From the scrubber. the 








PIERSON’S SUCTION GAS-PRODUCER. 
CONSTRUCTED BY MESSRS. J. AND 0. G, PIERSON, ENGINEERS, PARIS. 
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dust-free gas flows to the purifier N, where it is dried, has a two-way cock g attached to it, which allows the 
and where any impurities that may remain are ex- | gas to pass either to the engine or to the atmosphere 
tracted, and thence passes to the engine. On the pipe —-the latter when the fire is being lighted. 

which conveys the gas from the purifier a blower P is| Returning to the vaporiser A, it will be seen that it 
fitted, and is to urge the fire when starting, | is fitted with a water-supply pipe and funnel a (Fig. !), 





which operation takes only a few minutes. The blower and another pipe m which allows the water to run lo 
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BORSIG’S WORKS IN GERMANY. 
(For Description, see Page 691.) 
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= | increase or decrease the proportion of vapour accord- 
ba || ing to the requirements of the engine. The vapour 
must be entirely cut off when the engine is working 
light, or else the fire will go out after running for a 
few minutes. When, however, the engine is working 
| at full load, a maximum amount of steam is required, 
. in order to avoid too high a temperature in the fire 
| and the formation of clinkers. Too hot a fire also 
shortens the life of the firebrick lining. 

As before stated, it is one of the advantages claimed 
for the Pierson gas plant that it is the only one of the 
kind in ‘which these facts are taken into account, and 
in the following manner :—On the coke-scrubber K a 
cast-iron air-vessel V (Fig. 1) is bolted, and this vessel 
is in communication with the scrubber by a neck q, 
in which there is a small valve which opens by the 

_,, suction of the engine and closes by its own weight. 

‘On one side of the vessel V there is a flexible leather 

diaphragm W which, by means of the*rod X and a 

lever Y, opens a valve R. This latter valve is closed 

by the springs 6 and c. A small cock d on the top of 

Vis fitted with a graduated sector, and forms a com- 
munication with the open air. 

At each stroke of the engine a partial vacuum is 

LI formed inside the ee Rpt 5 he small valve in 
5 SNe the neck g opens, and the vacuum extends to the 
ome | sce 0006 | vessel V. The diaphragm W, Fig. 1, is then sucked 
yw 473 6000 > | in and actuates a a Y through the rod r This 
‘ | opens the valve R and allows vapour to rom the 

Fies. 40 anv 41. Srrucruran Deraits or THE TURNERY AND SMALLER Macaine-Toot SHoP semodale A through the pipe bg the base-piece C, 
at TecGeL Works, NEAR BERLIN. from which, mixed with air, it is drawn into the fire. 

The hn R opens _ or as a to the 

waste, and maintains a constant level of water in A. | furnace, and the fuel in A rests partly on the base- amount of vacuum in the vessel V ; if the engine is 
1. i i -| pi an lv on the firebrick floor T, which is | heavily loaded, the diaphragm W is sucked back in 
The vapour from the water in A passes into the base-| piece C and partly , the bol Y sand Kasha the vorcae wifes MeaGMGe ae 


iec i Q ith ied by the cast-iron frame U. J 
piece C, and is sucked up through the fire along with | carri et ogee it is necessary to be able to| thereby admits a maximum supply of vapour to the 


the necessary air required: There is no grid to the! Ina pla 
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fire. If, however, the engine be saneing ars, and not 
requiring much gas, the diaphragm will be only slightly 
sucked back and will not cause the vapour valve to 
open at all, the vacuum in the air-vessel V being at 
once destroyed by air flowing in through the small 
cock d. The lift of the vapour-valve can be easily 
adjusted once for all and the temperature of the fire 
kept constant. 

A serious drawback in some plants of a similar kind 
is that there is a great difficulty in drawing out the 
ashes and clinkers while running. This difficulty only 
allows the use of the best quality of coal, whereas in 
the producer under notice any hard coal will answer, 
since it is an easy matter to draw out the ashes at any 
time. By means of an automatic poker Z the fire can 
be stirred without disturbing the regular inflow of air 
and steam. 

Figs. 4 and 5 are reproductions of two indicator 
diagrams taken from a 14 nominal horse-power engine 
working with a Pierson gas-producer, the former being 
the work done on the piston during one revolution, 
while the engine was working with gas made from 
small coke, and was developing 29 brake horse-power, 
and the latter showing the amount of vacuum while 
the piston was sucking air through the producer. The 
remarkable feature of this diagram is that it shows 
what a very small amount of suction is required to 
draw air and steam through the apparatus. In this 
case it is only about 4th lb. per square inch. This is 
drawn to a scale of ;', lb. =1 Ib. 








Locomotives IN _Bricium.—Contracts are about to be 
let for the Belgian State Raiiways. It is understood that 
the orders will run into from 80 to 85 engines. 





CANADIAN RatiL-Making.—A contract between the Go- 
vernment of Canada and the Algona Steel Company (one 
of the constituent concerns of the Lake Superior Consoli- 
dated) for the supply of rails for the Inter-Colonial Rail- 
way was referred to in the Canadian House of Commons 
a few days since in a discussion on the estimates. <A re- 
vote of 780,000 dols. for steel rails and fastenings was the 
item which brought the matter forward. Mr. Fielding 
informed the House that 5700 tons of rails had been deli- 
vered by the Clergue Company out of 10,000 tons which 
the company expected to supply. All the rails offered 
had been taken by the Canadian Government. In the 
main they had been found good, and the company had 

iven a five years’ guarantee. Mr. Fielding added that 
1e now regarded the contract as practically at an end, 
owing to the company’s failure to perform it fully. At 
the same time, he intimated that the Canadian Govern- 
ment would be glad to encourage Canadian mills when 
satisfactory rails could be obtained from them. 





Tue Raitway C.ivus.—The usual monthly meeting of 
the Railway Club, held November 12, 1903, at the 
Memorial Hall, Farringdon-street, took the form of a 
lantern display, the lecturer being Mr. G. W. J. Potter, 
the Hon. a Thome His subject was ‘‘The N.E.R., 
Whitby, Pickering, Scarborough, and Saltburn Dis- 
tricts,” Mr. J. F. Gairns occupied the chair. Mr. Potter 
gave a most interesting description of the Whitby and 
Pickering and other branches of the North-Eastern 
system. Mention was made of the facilities for travel 
offered by the company in the shape of weekly and fort- 
nightly ‘‘circular” tickets. The slides used were for the 
most part produced from Mr. Potter’s own negatives, 
and certainly formed.a fine if not a unique collection of 
views of different parts of the North-Eastern Railway— 
stations, trains in motion, and principal types of locomo- 
tives, both ancient and modern. A working drawing of 
the latest giant, No. 532, ‘‘ Atlantic’: type, with cylin- 
ders 20 in. by 28 in., was also included. A discussion 
followed the lecture. 





Trapr Nores.—A centrifugal pump will be exhibited 
at the St. Louis Exposition by Henry R. Worthington, 
of New York City, designed to deliver about 500 gallons 
of water per minute against a head of 250 lb. per square 
inch, and with high efficiency. This pump is of the type 
known as the multi-stage turbine centrifugal.—Messrs. 
Geipel and Lange inform us that they have now adapted 
their well-known Vulcan prepayment meter—which is 
so largely used as a penny-in-the slot meter—for use for 
shilling prepayment. he accuracy of this instrument 
is not only to Board of Trade requirements, but it is 
within 24 per cent. on the first 8-candle-power lamp.—A 
large order has recently been awarded to the British 
Westinghouse Electric and Manufacturing Company, 
Limited, foretwo turbo-generators and auxiliary plant, 
which will, it is believed, mark not only the first in- 
troduction of the large modern steam-turbine, but also 
one of the first extensive a»plications of electric power 
for factory driving in India. The plant in question will 
supply electric power to drive the large jute mill of 
Messrs. Birkmyre Brothers, on the River Hugli, near 
Calcutta.—The first generating station of the Yorkshire 
Electric Power Company is now in course of erection 
at Thornhill, and a supply of electricity to power users 
within a reasonable distance of that station will be 
available on December 1, 14. The directors have ap- 
wea Mr. W. B. Woodhouse, A.M.I.M.E., A.M.I.E.E., 
ormerly engineer to the Newcastle Electric Supply Com- 


vxany, Limited, as resident engineer in charge of their 


susiness in Yorkshire.—We are informed that Mr. W. K. 

Marr, one of the chief assistants to Messrs. Andrew Bar- 
clay, Sons, and Co., Limited, engineers, Kilmarnock, has 
been appointed assistant engineer to the Alexandria 
Water Works Company, in Egypt. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was rather 
dull last Thursday forenoon, and prices of Cleveland iron 
warrants declined 1d. further per ton to 42s. 10d. cash. 
Several lots were done at odd dates from 42s. 94d. to 
42s. 104d., and 2000 tons changed hands at 42s. three 
months. The only transaction in the afternoon was a 
lot of Cleveland at 42s. early January. The settlement 
prices were as follows:—Scotch, .48s. 9d.; Cleveland, 
42s. 9d.; and Cumberland hematite iron, 53s. R 
Friday’s market was very idle, not sufficient business 
being done to cause the slightest fluctuation in prices. 
Cleveland did change hands at 42s. 9d. casb, and at 
slight alterations for different dates, and the settle- 
ment prices which were quoted were :—48s. 9d. ; Cleve- 

nd, 423. 9d.; and hematite iron, 53s. per ton. A 
moderate amount of business was done on Monday 
forenoon, which aggregated 6000 tons. Cleveland war- 
rants were firm at an advance of about 3d. to 43s. four 
days and one month. Hematite iron changed hands at 
53s. 1d. one month, or 1d. below Friday’s nominal quota- 
tions. A dull tone prevailed in the afternoon. Cleveland 
warrants were done at 43s. cash and 43s. 04d. one month ; 
but the tone was a ey? easier, and at the close 
buyers were quoted at 1d. to 2d. below these quotations. 
Including a few lots which changed hands at odd dates, 
the turnover amounted to some 3000tons. Not much change 
took place in the settlement prices. On Tuesday forenoon 
the market was steady, but very idle all the afternoon. 
There were no cash or month transactions, but 1090 tons of 
Cleveland warrants were done at 42s. 114d. per ton 13 or 14 
days. So fur as the official record is an indication of the 
business transactions in the pig-iron market, the afternoon 
session was completely idle, but 1000 tons of Cleveland 
warrants were done unofficially at 42s. 3d. three months. 
The tone was flat, with cash and one month’s quotations 
1}d. and 2d. per ton lower. Thesettlement prices were :— 
42s. 9d., 42s. 105d., and 52s. 104d. per ton. The market 
was more active this forenoon, and a moderate business— 
some 8000 tons—was done, but the tone was flat, and 
prices were flat, Cleveland warrants declining 2d. to 
42s. 7d. per ton. A quiet tone prevailed in the + Cl - 
the prices of Cleveland unchanged in price. Settlement 
egg were :—48s, 6d., 42s. 7}d., and 52s. 6d. per ton 

he following are the prices of makers’ iron No. 1:— 
Clyde and Calder, 60s. 6d. per ton; Gartsherrie, 61s.; 
Summerlee, 63s.; ngloan, 70s. 6d.; Coltness, 72s. 6d. 
—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 60s.; Shotts (shipped at Leith), 
64s.; Carron (shipped at Grangemouth), 63s. 6d. per ton. 
There is nothing of interest to be recorded with regard 
to the ye markets of the past week ; in fact, there 
has hardly been a variation worthy of mention. Deadly 
dull markets, day by day, and prices only maintained 
by fears that trouble is in store for the ‘‘ bear.” 
American and German competition for our home and 
colonial trade is stronger than ever, but buyers in all 
directions are chary of accepting even favourable offers, 
so that while large 
reported as under offer, very little actual business is 
taking place. Makers’ prices here are easing off all 
round, but are nominally unchanged. 


Sulphate of Ammonia.—The market is again easier for 
this commodity, and remains very quiet, especially for 
prompt parcels. Lower prices have been accepted durin 
the week—say 12/. to 12/. 2s. 6d. per ton at Leith an 
Glasgow. There is still some demand for forward deli- 
very, but the premium asked by manufacturers renders 
business difficult. January to April prices range at one 
or two ports up to 12/. 10s. per ton. The shipments for 
last week at Leith amounted to 379 tons. 


West of Scotland Coal Trade.—There is no change to 
report on the condition of the coal market this week. 
There does not appear to be any sign of improvement in 
trade, but there is, however, a steady and good demand 
for the better qualities of shipment coals. Splint coal is, 
if anything, plentiful, but the price is unchanged. 


to get stocks disposed of. 


gow, muy be quoted as follow :—EIl coal, 8s. 6d. to 9s. 6d. 
(according to quality); splint coal, 9s. 3d. to 9s. 6d.; 
steam coal, 8s. 6d. to 8s. 9d.; main coal, 7s. 9d. to 8s. 


Scottish Steel and Iron Trades.—Steel ship-plates have 
quite recently been sold in the West of Scotland down as 
low as 5. 12s. 6d. per ton less 5 per cent. for certain 
specifications, which is a drop of 2s. 6d. per ton. Some 
makers who are better situated than others are still hold- 
ing out for 5/. 15s. per ton less 5 per cent., and have 
lately done business at that price. Angles are weak and 
quoted at 5/. 3s. 9d. to 5/. 2s. 6d. per ton. The malleable 
iron trade is exceedingly dull, and while several of the 
Coatbridge firms have managed to keep their works 
going, working the usual nine shifts, others have had to 
reduce their work to seven shifts. As to price, it is said 
that 6. 5s. per ton is the ruling figure. 


Shipbuilding Orders.—Messrs. Allan have closed a con- 
tract on the Clyde with Messrs. Alexander Stephen and 
Sons, shipbuilders, Linthouse, for another turbine steamer 
for the Canadian service, the same as the Victorian, which 
Messrs. Workman and Clark, Belfast, have in progress 
for the same owners. These two vessels will practically 

sister ships. They will be considerably larger and 
much faster than the Bavarian and the Tunisian, which 
are at present the largest and fastest members of the 
Allan Line.—The Ardrossan Shipbuilding and Dry Dock 
Company have secured an order from Messrs. J. G. Frew 
and bo. of Glasgow, to build for them a coasting steamer 
to carry about 300 tons, The Ardrossan Company have 
at present a large amount of work on hand. 


uantities of American pigs are | Pp 


Steam | 
coal is very quiet, prices having to beshaded in some cases | 
Washed stuffs and the better | 
qualities of dross are in good demand. Prices, f.o.b. Glas- | 


Methods of Electric Traction.—At the last meeting of 
the Edinburgh Association of Science and Arts, Pro- 
| fessor Francis G. Baily, of Edinburgh, delivered a lecture 
'on “Recent Advances in Electriz Railways and Tram- 
|ways.” He strongly urged that an electric tramway 
should be laid down between Edinburgh, Portobello, 
Musselburgh, Prestonpans, Aberlady, Gullane, and even 
to North Berwick. e was in favour of electric tram. 
ways being laid down much more extensively round 
Edinburgh, somewhat on a similar scale to that in and 
around Glasgow. 


West of Scotland Iron and Steel Institute.—An ordinary 
meeting of this institute was held last Friday night—Mr. 
A. Lamberton, president, in the chair. The principal 
business was the discussion of a paper submitted to the 
pene meeting, and held as read, the author being Mr. 

. J. Waddie, of New York, and the subject, ‘* American 
Methods in the Steel Trade.” It was very fully discussed, 
chiefly by members who have been in the United States 
and have worked there. 


The Late J. B. Mirrlees, Glasgow.—At the advanced 
age of nearly eighty-two years, Mr. James Buchanan 
Mirrlees, engineer, Glasgow, died on Monday of this 
week, at his residence, lands, Kelvinside, Glasgow. 
He was for a long time associated with Sir William Renny 
as a member of the firm of Mirrlees and Watson Limited, 
engineers, having had previously as partners Mr. Peter 
McOnie and Mr. William Tait, all well known in the 
manufacture of sugar machinery. Mr. Mirrlees joined the 
late John Elder and some of his other friends in Glasgow 
in establishing the African Steamship Company for trading 
between Glasgow and the various ports on the West Coast 
of Africa. Mr. Mirrlees was of a retiring disposition, 
but was prevailed upon to serve for six years on the Town 
Council, from 1862, for the ward in which his works are 
situated, and he was promoted to the magistracy. In 
that capacity he did excellent work for the government 
of the city, and was subsequently elected to the post of 
Lord Dean of Guild, serving the usual term of two years. 
Mr. Mirrlees subsequently had to serve in various public 
capacities, but never overcame his natural reserve. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Although users of iron of all classes 
are complaining very much of depression, the consump- 
tion keeps up fairly well. Prices for all descriptions of 
work, however, remain very low. The demand for steel 
for the home market is only quiet, but some tirms are 
doing better with the Continent. Engineers in Germany 
are ordering more freely, as they are much better off for 
work. As the German railway authorities are on the 
point of giving out contracts for 900 locomotives, there 
will be less competition by German makers in neutral 
markets. Leading firms in America are still drawing 
considerable quantities of high-class steel from Sheffield ; 
but they are not as ——— as they were for deliveries. 
Both the French and the Russian markets are quiet, and 
rospects are not encouraging. Among the lighter in- 
dustries that are fairly well off for work are the edge-tool 
makers. 

The South Yorkshire Coal Trade.—The reports of the 
state of the coal trade in this district are not very en- 
couraging, and some of the older collieries, in which the 
coal has to be drawn from a considerable distance, are 
working under difficulties. Coal in some quantities is 
still being sent to the ports for shipment coastwise and 
to the Continent. The house coal trade is quiet for the 
time of year, and the complaint is that householders are 
buying more freely of common than of best sorts. The 
London merchants are competing with colliery companies 
in the open market, as their sales are not sufficient to 
take off their contract deliveries. The output at many 
pits is being restricted more than usual. There is a fair 
| demand for all classes of slacks, and prices are steady. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Yesterday there was a 
fairly large attendance on Change here; but the market 
| was quiet, and rather dull. Little business was done, and 
| what transactions were recorded were confined to opera- 
tions for early delivery. There were still some com- 
| plaints of difficulty in obtaining full supplies of Cleve- 
and pig iron, and no doubt if more iron was being made 
it would be quickly taken up; but producers are not 
inclined to increase their output with the winter close 
upon us, realising that with the end of the shipping season 
|the make will be found ample.. The general market 
| quotation for f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron was 43s. Merchants were ready enough to sell 
at that price, and in some cases it might have been 
'shaded. On the other hand, a higher rate had to be paid 
for named brands, one or two makers asking, and reporting 
that they were able to get, as much as 44s. for No. 3. The 
recent excellent working of the furnaces has resulted in 
the make of an unusually large quantity of No. 1, and 
that quality is in consequence apres Be eaper than the 
lower numbers, the quotation for it being 44s. No. 4 
foundry was about the same price as No. 3; grey forge 
was 42s, 9d.; mottled, 42s. 6d.; and white, 42s. Sd. ; 
East Coast hematite pig was plentiful, and the demand 
was only very quiet. it was therefore not at all sur- 
prising to hear of further reductions. Nos. 1, 2, and 3 
were reduced to 52s. for early os te“ whilst No. 1 fell 
to 52s. 6d. ; and No. 4 fo 50s. 3d. nish ore showed 
an upward tendency, the Bilbaosellers taking a very firm 
| Saas. Though endeavours were made to purchase at 
i rather less, 15s. ex-ship Tees was, as a rule, named for 
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50 per cent. rubio. To-day pig-iron prices were easy, but 
hardly quotably changed. 


Manufactured Iron and Steel.—Some branches of the 
manufactured iron and steel trades are turning out a lot 
of work, but there is keen competition for new orders for 
nearly all descriptions. Railmakers are the best off for 
work. ‘The turn-out of this district is larger than ever, 
for the Clarence Works at Port Clarence are now rolling 
rails. Producers report continued good enquiries from 
various parts of the world. The following are the 
market quotations :—Common iron bars, 62. 5s.; best bars, 
6. 12s. 6d.; iron ship-angles, 6/. 2s. 6d.; iron ship-plates, 
6l. 7s. 6d.; steel ship-angles, 5/. 5s.; steel ship-plates, 
5l. 12s. 6d.; steel boiler-plates, 7/.; and heavy sections of 
steel rails, 5/.—all less the customary 24 per cent. dis- 
count, except rails, which are net cash at works. 


Messrs. Dorman, Long, and Co., Limited.—The state- 
ment of accounts of Messrs. Dorman, Long, and Co., 
Limited, for the year ending September 30 Tast shows a 
profit of 57,4762. 7s., making, with the balance brought 
forward from last year--2421/. 03. 11d.—59,897/. 7s. 11d., 
which, it is proposed, should be applied as follows:— 
Interest on debenture stock for the year, 16,000. ; 
directors’ fees, 3000/.; interim dividend of 24 per cent., 
paid June 9, 1903, 20,6192. 17s. 6d.; interest assured on 
calls paid in advance, 404/. 18s. 9d.; final dividend for 
the year of 14 per cent., payable December 15, 1903, 
18,0602. 3s.; balance carried forward, 18127. 8s. 8d. The 
reconstruction of the Britannia steel furnace and mills 
has been more costly, and has taken a much longer time 
to complete, than was anticipated ; this, together with 
unforeseen difficulties in getting the new machinery into 
working order, has materially affected the profits of the 
re, having caused the Britannia Works, which have 

itherto contributed by far the largest share of the 
profits, to be entirely unproductive. The difficulties re- 
ferred to have now been overcome, and the directors have 
every reason to be satisfied with the improvements, which 
they believe, by effecting a considerable reduction in the 
cost of manufacture, will enable the company to meet 
successfully the keen competition to be expected during 
the coming year. Under the circumstances above indi- 
cated, it has been decided that the cost of reconstruction 
be provided, to a considerable extent, out of the reserve 
created for this and similar purposes. The Clarence Steel 
Works, the establishments of which has been a source of 
anxiety to the Board, are now actively employed at satis- 
factory prices; the other departments of the company’s 
business are also in full operation. The arrangement with 
the shareholders of the North-Eastern Steel Company, 
Limited, for the purchase of the ordinary shares of that 
company has been successfully carried out, 79,878 shares 
out of 80,000 issued by the North-Eastern Steel Company, 
Limited, having been transferred to the company. The 
works have been maintained in a high state of efficiency, 
and the stocks valued on the basis of current prices. 


Shipbuilding Order.—The news has come to hand 
that the firm of Messrs. Craig, Taylor, and Co., of 
Thornaby, have booked an order for three vessels of 
fairly large dimensions. These new orders, together with 
the one which was booked a week or more ago, will keep 
the yard in full swing for the winter. Last year, when 
nearly all the a 2 ards on the Tees were slack, Messrs. 
Craig, Taylor, an Go. were able to procure orders to keep 
all their hands in employment. 








° NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown no material 
change. Collieries which are pretty well stemmed are 
demanding 15s. per ton for the best qualities of steam coal, 
but 14s. 6d. to 14s. 9d. per ton is the more general 

uotation. Further shipments have been made to 
the Extreme East, and are expected to continue until 
the middle of December. Among other orders placed 
has been one for 130,000 tons of steam coal for the 
Buenos Ayres and Rosario Railway ; this order has gone 
tothe Yuyshir Colliery. There has been a better demand 
for dry coal, particularly from France. The best ordinary 
household coal has made 14s. to 15s. per ton; while 
secondary qualities have been quoted at 10s. 6d. to 11s. 
per ton; No. 3 Rhondda large has brought 14s. 9d. per 
ton. Foundry coke has been quoted at 18s. to 19s. per 
ton, and furnace ditto at 17s. to 18s, perton. As regards 
iron ore, rubio and Almeria have made 14s. 3d. to 14s. 6d. 
per ton; while Tafna has brought 15s. per ton. 


More Welsh Coal.—The Clyne Valley Colliery Company 
has struck the 4-ft. seam in the Clyne Valley, near 
Swansea. The coal is house coal, and is of excellent 
quality. 

The Ebbw Vale Company.—An extraordinary meeting of 
the Ebbw Vale Steel, Fron, and Coal Company, Limited, is 
about to be held at Manchester, to consider the follow- 
ing resolution :—‘‘ That the capital of the company 
reduced from 1,712,9252., divided into 74,475 shares 
of 231. each, to 968,175/., divided into 74,475 shares 
of 137. each, and that such reduction be effected by 
cancelling paid-up capital which has been lost or is 
unrepresented by available assets to the extent of 10/. 
per share (aggregating the sum of 744,750/.), and by 
reducing each share to a share of 137.” The details of the 
amount of capital expended and lost in outlying branches 
are as follows :—Sirhowy (blast-furnaces and brickworks) 
194,453. ; Abersychan (blast-furnaces and iron works), 
184,7627.; Pontypool (blast-furnaces and ironworks), 
192,159/.; Abercarn (collieries), 210,0367.; Brendon (iron 
mines), 77,452/.; Forest of Dean (iron mines), 38,475/.; 
——— Ireland (iron mines), 25,582/. — total, 


Taff Vule Motor-Cars.—The Taff Vale Railway Com- 


to run a motor-car service on its lines. This is because 
the Board of Trade regulations provide for the locomotive 
always preceding its!oad. Another trial has been made 
with the Taff Vale motor-car. The steep ient from 
Cardiff to Penarth was again tested, and the coach with 
its load was stopped dead in the centre of the gradient, 
and a restart was made without difficulty. A test run 
from Llantrisant to Cardiff was also effected at the rate 
of about 30 miles an hour. 


South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—in October were :— 
Cardiff: Foreign, 1,750,395 tons ; coastwise, 385,005 tons ; 
total, 2,135,400 tons. The exports of iron and steel 
during October were 9509 tons; of coke, 7580 tons ; and 
of patent fuel, 80,839 tons. The ate shipments of 
coal from the six ports in the ten months ending October 31 
this year were :—Cardiff, 13.944,708 tons; Newpo 
3,187,281 tons; Swansea, 1,805,660 tons; Port Talbot, 
596,712 tons; Neath, 244,680 tons; and Llanelly, 240,696 
tons ; or, in all, 20,019,737 tons. The aggregate exports 
of iron and steel were :—Cardiff, 49,388 tons ; Newport, 
24,509 tons; Swansea, 13,619 tons; and Port Talbot, 
Neath, and Llanelly, nil; or, in all, 87,516 tons. The 
aggregate shipments of coke were :—Cardiff, 40,346 tons ; 
Newport, 11,015 tons ; Swansea, 13,938 tons ; Port Talbot, 
15,838 tons; Neath, nil; and Llanelly, 11 tons; or, in 
all, 81,148 tons. The aggregate shipments of patent fuel 
were :—Cardiff, 289,630 tons; Newport, 34,119 tons; 
Swansea, 396,090 tons; Port Talbot, 75,840 tons; and 
Neath and Llanelly, nil; or, in all, 795,679 tons. 








MISCELLANEA. 
THE newturbine nger steamer Brighton established 
a record on the 11th inst., when she succeeded in passing 
the pierhead at Dieppe 2 hours 59 minutes after leaving 
Newhaven piers, a distance of 64 nautical miles, or 75 land 
miles. This represents an average speed of 21} knots 
(25 miles) per hour. 


The Board of Trade have recently confirmed the 
following orders made by the Light Railway Commis- 
sioners :—-(1) Bere Alston and Calstock Light Railway 
(Extension of Time) Order, 1903, amending the Bere 
Alston and Calstock Light Railway Order, 1900. (2) 
Totton, Hythe, and Fawley Light Railway Order, 1903, 
authorising the construction of a light railway in the 
county of Southampton, from Totton to Fawley. 


The Newcastle-on-Tyne branch of the Institution of 
Electrical Engineers has now been in existence for four 
years, and the membership has risen steadily from 93 at 
the time of its inauguration to 152 at the present time. 
Mr. Gerald Stoney delivered the presidential address on 
the 16th inst., in the course of which he said that during 
the past 15 years the size of engines and dynamos used 
had steadily risen from about 100 kilowatts to from 4000 
to 5000 kilowatts at the present date. In this progress the 
Parsons steam turbine has taken a notable part. This 
was invented by the Hon. C. A. Parsons, in 1884, and 
the first engine was of adout 10 horse-power, while now 
turbines up to 8000 and 10,000 horse-power are being made. 


It has been proposed by the Automobile Club to hold 
trials for electrical vehicles in May, 1904 ; but that in the 
event of less than ten entries being received from this 
country, no trials will be held. By the consent of the 
donor, entries for the Harmsworth International Cup for 
motor boats can now be received by the Automobile Club 
up to mid-day on February 1, 1904. Entries have to be 
made through the recognised clubs of the various countries 
competing, and an interval of six months will be given 
between the receipt of a challenge and the holding of a 
race, which will probably take place in the Solent some 
time in August, 1904. The only qualification for entry is 
that the boat shall not exceed 40 ft. over all. 


The p mme of yes to be read at the monthly 
meetings of the City of London Science College Society, 
indicates a great variety of subjects. Professor G. 8S. 
Boulger has already delivered his presidential address, 
and on November 20 ‘‘Science and Evolution” will be 
the subject of the discourse by Professor H. Langhorne 
Orchard, M.A., B.Sc. Then follow for successive meet- 
ings: — ‘‘Cattle— Ancient and Modern,” by Mr. R. 
gg al Wallace ; ‘‘ Notes on Liquid Fuel,” by Mr. Wm. 
H. Booth, M. Am. Soe. C.E. ; ‘*‘ Methods of Preserving 
Wood,” by Mr. T. E. Scammell, F.R.G.S. ; ‘‘ Essential 
Oils,” by Mr. J. C. Mascarenhas, F.C.S.; and ‘‘ The 
Ancient Livery Guilds of the City of London,” by Mr. 
C. Welch (of the Guildhall Museum.) 


The first lecture of the fifth session of the Rochdale 
Engineers’ Improvement Association was delivered at the 
Technical School on Saturday evening, when a paper on 
‘*Pneumatic Tools” was read by Mr. J. R. Kelly, repre- 
senting Messrs. Marshall and Co., engineers, Leeds. Mr. 
W. H, Taylor presided. Mr. Kell facidly described the 
variety of uses to which compressed air may be put. It is 
now being used for riveting, caulking, dressing, chipping, 
scaling boilers, boring, stone-working, cleaning retort 
blocks, &c. It is claimed for pneumatic tools that 
they perform three times as much work as hand labour. 
It is not, however, suggested that they supersede the 
stationary type of hydraulic riveters. A riveting record 
has recently been made in connection with the Victoria 
Station extensions at Manchester. One man closed 114 
rivets, $ in. in diameter, within an hour. The usual 
number is 70, or with hand-labour only 25. Stone crosses 
that formerly took three weeks to work by hand have 
been completed in 60 hours by the use of pneumatic tools. 


In his presidential address at the Leeds section of the 
Institution of Electrical Engineers, Mr. 8. D. Schofield 





pany is waiting for the permission of the Board of Trade 


gave some results of the working of a refuse-destructor at 


Shipley of the Meldrum regenerative type, and assumed 
that 40 units per ton of refuse would be the figure for the 
year ending March, 1904. Six thousand tons of refuse 
will then give 240,000 units, and at a cost of 0.266d. for 
fuel per unit generated, will reduce the coal bill by 270/., 
as a set-off against 332/. 10s. (6000 x 1s. 14d.), the cost of 
destroying the refuse under the most favourable condi- 
tions. To the town, then, this is a clear gain of 270/., as 
destruction by fire is the only possible way, and this is 
the saving if arrangements are made to utilise the power 
obtained from destruction. But to an electricity depart- 
ment this steam is not worth the 2707. mentioned ; against 
that must be set the unreliability of the refuse, the quality 
and quantity varying from day to day; moreover, the 
supervision to be given to a destructor steam-raising plant 
as compared with a coal steam-raising plant is far more, 
and necessitates a larger staff. It is impossible to keep 
out of the engine-room all the dust incidental to works 


rt, | of this description, and these, and other disadvantages, 


reduce the pecuniary value of the steam thus generated. 
From the health committee standpoint, the reduction of 
Management expenses, and the fact that a skilled staff 
at the electricity station is available for repairs and atten- 
tion to the destructor plant, are obvious advantages. 


The Glasgow Corporation are the first tramway autho- 
rities in Europe to adopt the electric welding system of the 
Lorain Steel Company, Johnstown, U.S.A. Two new 
lines, each of two miles in length, have been so dealt with, 
and some of the old track is being taken in hand by the 
Lorain Company. The process consists in welding to the 
web of the rails two rolled steel splice-bars, the projec- 
tions on which are peculiarly adapted to the purpose of 
securing a weld between the bars and the rail web. The 
joint is made in three welds: two outside welds for 
the purpose of tension ; the central weld, which is directly 
at the union of the rails, for vertical stiffness. The central 
weld being made first, the bars are heated at the middle, 
and elongated before the ends are welded. On cooling, the 
contraction of the bars exerts a powerful force to bring the 
abutting rail-ends together. The smallest agg is thus 
closed, booked practically no joint atall. The apparatus 
for carrying out the work is mounted on trolley cars of 
convenient size. A sand-blast for cleaning rails and bars 
precedés the welder. The welder itself consists of an 
alternating-current transformer, having for its secondary 
winding a single loop of copper of large cross-section, the 
terminals of which engage the bars on either side of the 
rail. The terminals are operated by hydraulic pressure. 
A rotary converter takes the current from the trolley 
and changes it to an alternating current. Flexible 
cables connect with the welder transformer. At 500 
volts about 250 amperes are taken. This is again trans- 
formed to the welding current of about 5 volts and 25,000 
amperes. The current is on about two minutes at each 
weld, and it takes from 12 to 15 minutes to complete 
a joint. After the metal is brought to a welding heat, 
the current is cut off and the weld, while cooling, is con- 
fined under a pressure of about 37 tons. This prevents 
any deterioration of the metal, and results in a remark- 
ably tough weld, which is not equalled by any other 
known method of welding. After the welding is com- 
pleted, a surface grinder grinds the head of the rail to a 
true surface. 

Lord Kelvin was admitted an honorary member of the 
South Wales Institute of Engineers, along with Lord 
Windsor, First Commissioner of Works, and Te: 
degar, on the 12th inst. It was a matter for general 
regret that the President of the Institute—Mr. T. Hurry 
Riches, M. Inst. C.E., V.P. Inst. Mech. E., was unable 
to take the chair, on account of ill-health. Mr. E. M. 
Hann, M. Inst. C.E., Vice-President, presided. Lord 
Kelvin, in returning thanks for election, said he always 
had the greatest sympathy with engineers. Lord Kelvin 
said he served a five years’ apprenticeship, gaining valuable 

ractical knowledge, learning the ways of the workmen, 
anova to sympathise with them, and seeing also how 
much they lacked for want of scientific knowledge, in 
order to make really effective overseers and foremen. It 
was in this respect that Germany and France had achieved 
such admirable results. He was not going to make com- 

risons, but he did say that the Germans _——— 
Rad learned how to educate their foremen. It would be 
impracticable for the ordinary workman to go through a 
scientific training, but every overseer and foreman of 
an engineering shop ought to do so. How was he to 
get this? Well, one way was for employers to take pupil- 
apprentices on such conditions that they would be able 
to continue in scientific work at the university. At 
present either a student must be all university and no 
practice, or all practice and no university. The system 
of combining university training with workshop practice 
was not yet sufficiently understood or appreciated. He 
would suggest—it was not a new suggestion—that em- 
ployers should put themselves to some slight incon- 
venience in taking as pupil-apprentices young men of a 
class qualified to me in time master-engineers, taking 
them for half the year, and leaving them free for uni- 
versity work for the other half. He did not think half-a- 
day at the university and half-a-day in the shop would work 
out right. The University College of South Wales wasdoing 
a good work under the guiding hand of Principal Griffiths. 
He had laboured most assiduously to get the most accu- 
rate possible information of the true mechanical value of 
heat, and the two names of the 19th century to be most 
prominently associated with this fundamental part of all 
engineering work were those of Regnault and Griffiths. 
Referring to the importance of accuracy in work Lord 
Kelvin said :—It was from minutely accurate work that 
Newton was led to his discovery of the law of universal 
gravitation. Principal Griffiths was to be congratulated 
on the admirable results he had obtained, and it was to 
be regretted that that gentleman had at present so little 





time to devote to scientific investigation. ' 
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NOTICES OF MEETINGS. 


THE INSTITUTION OF MECHANICAL ENGINEERS. —Friday, Novem- 
ber 20, at 8 p.m., in the Institution House, Storey’s Gate, St. 
James's Park. The following papers will be read and discussed 
so far as time permits :—‘‘ Roofing Existing Shops while Work 
is Proceeding,” by Mr. R. H. Fowler, Member, of Leeds ; “‘ Ex- 
periments on the Efficiency of Centrifugal Pumps,” by Mr. Thomas 
E. Stanton, D.Sc., of Teddington. 

Society oF ARTS. —Monday, November 23, at 8 p.m. Cantor 
Lectures. ‘‘The Miniog of Non-Metallic Minerals,” by Mr. 
Bennett H. Brough. (Four Lectures.) Lecture I., “Coals and 
Bitumens.”—-W. aap gS November 25, at 8 p.m. “The Universal 
Exposition at St. Louis, U.S.A., 1904,” by Mr. George F. Parker, 
Commissioner in the United Kingdom for the Exposition. 

THE STAFFORDSHIRE IRON AND STEEL InstiTUTE, — Saturday, 
November 21, at the Institute, Dudley, at 7 p.m., a paper will be 
read on “The Transmission of Power by Ropes,” by Mr. Edwin 
Kenyon. 

THE INSTITUTE OF MARINE ENGINEERS.—Monday, November 23, 
in the London Institution, Finsbury-circus, E.C., at 7.30 p.m., 
Presidential Addresss and Presentation of Denny Medal to Mr. 
Cc. W. Barnes (Associate Member). 

Tur Surveyors’ InstiruTION.—Monday, November 23, at 8 p.m., 
a paper will be read by Mr. Herbert T. Scoble (Professional Asso- 
ciate), entitled ‘‘ Industrial Decentralisation ; an Important Factor 
in the Solution of the Housin x Problem.” 

THE INSTITUTION OF CIviL ENGINEERS.—Tuesday, November 24, 
at 8 p.m. Paper to be read with a view to discussion :—‘ On 
the Distribution of Mean and Extreme Annual Rainfall over the 
British Isles,” by Mr. Hugh Robert Mill, D.Sc., LL.D. Students’ 
Visit, Wednesday, November 25, at 2.30 p.m, to the Great 
Northern Railway ; Underground Stations at Finsbury Park. 
(Train from King’s Cross (Local) to Finsbury Park, 2.24 p.m.) 

THE INSTITUTION OF ELECTRICAL ENGINEERS. —Thu lay, Novem- 
ber 26, at the Institution of Civil Engineers, at 8 p.m., ‘‘ The 
Testing of Electric Generators by Air Calorimetry, p by Mr. R. 
Threlfall, M.A., F.R.S.. Member; ‘‘The Edison Accumulator for 
Automobiles,” by Mr. W. Hibbert, Associate Member. 

Tue SANITARY InstiTuTE. — Wednesday, December 9, at the 
Parkes Museum, Margaret-street, W., at 8p.m., a discussion on 
“The Flooding of -Basements in London by Sewage” will be 
opened by Mr. Maurice Fitzmaurice, C.M.G., M.A., M.A.L, 
M. Inst. C.E., and Mr. H. R. Kenwood, M. B., D.P-H. ‘A Provincial 
Sessional Meeting of the Sanitary Institute will be held on 
Saturday, December 5, at 11 a.m., at the Town Hall, Leicester, 
when a discussion will take place on ‘‘The Collection. Disposal, 
and Utilisation of Town Refuse in Leicester.” The discussion 
will be opened by Mr. Frank W. Allen, A.M. Inst. C.E., Leicester, 
to be followed by Mr. E. eye Mawbey, M. Inst. C.E., "Leicester : 
Mr. C. Killick Millard, Se., F.C.S , M.O.H., Leicester ; 
Alderman T. Windley, *. P Leicester ; Councillor A. Shaw, 
Lalooster ; and aa discussion i is invited. 
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THE PROGRESS OF SHIPBUILDING. 

THE election of a naval architect to the presi- 
dential chair of the premier institution of all engi- 
neering societies isan important event in the history 


White said in his inaugural address as President of 


202 | tion. 


nised as very important elements in the practice of 
shipbuilding. Mr. Scott Russell, who was associated 
with Brunel in his great work, was another of the 
vice-presidents of the Institution, and he was more 
exclusively a naval architect than Brunel. The 


| incidents which led to the foundation of the Insti- 


tution of Naval Architects were, howev er, sufficient 
to account for Scott Russell not occupying the chair 
in Great George-street. 

Civil engineers have therefore had to wait until 
Sir William White has come forward for the posi- 
Both Sir Edward Reed and Sir Nathaniel 
Barnaby—both of whom, by the work they have 
done and by their position, might have been 
expected to succeed to the chair—have devoted 
their attention more particularly to the Institution 
of Naval Architects. Sir William White has been 
more catholic, and in spite of the prominent posi- 
tion he has always occupied on the Council of the 
Institution of avd Architects, he has also found 
time to discharge the duties of President of the 
Institution of Mechanical Engineers, and he now 
succeeds to the ultimate goal of all ambitious engi- 
neers as the head of the parent Institution. 

The presidential address which Sir William White 
has delivered may be fitly described as monumental. 
It is still another proof of the enormous capacity 
for hard work and untiring industry which has dis- 
tinguished the author throughout his career, from 
the days when, as a student, he carried all before 
him in competition, up to recent times, when he 
was responsible for the design of all the ships of 
the greatest navy the world has ever seen. We 
have been reluctantly compelled to shorten our 
reproduction of the address, owing to its great 
length and to the limits of our space, but members 
of the Institution will find a mine of information 
in it, when it is published in full in the ‘‘ Proceed- 
ings.” The most interesting part, naturally, is 
that which refers to Sir William White’s own sub- 
ject—naval construction. He traced the progress 
of shipbuilding and mechanical propulsion during 
the period of his own career. His experience ex- 
tends back over forty-four years, for in the year 
1887 he stated, in a lecture he gave at the Mansion 
House, before the Shipwrights’ Company, that he 
entered the Admiralty service twenty-eight years 
previously. ‘* At that time,” he said, ‘‘the dock- 
yards were the scene of feverish activity ; the 
long-deferred steamer construction of the Navy 
being in full swing, forced on by the action of 
Napoleon IIT. and his able naval architect, Dupuy 
de Léme. The Admiralty had at last frankly faced 
the necessity for fitting screw propellers and steam 
machinery to the largest classes of warships. Full 
sail-power was to be retained, and wooden hulls, 
built on the old methods, were to be adopted: in 
all these vessels, structure and armament being 
practically identical with those of the sailing 
“ade of earlier date. Many of these sailing ships 
were being converted into screw steamships in 1859, 
and.I have assisted at the cutting down of sailing 
three-deckers, and their conversion into screw two- 
deckers, as well as the cutting asunder, lengthening, 
and alterations of these kinds carried out in various 
classes of ships.” 

These sentences seem to carry us back almost to 
pre-historic days, so far as naval engineering is 
concerned ; and doubtless to younger members of 
the Institution it will seem strange that a man yet 
in the prime of life can remember so much. The 
seared given in the presidential address of last 

uesday fortnight in regard to the earlier vessels are 
extremely interesting, and the way in which the 





the Institution of Civil Engineers, he is the first 
shipbuilder who has occupied the presidential chair. | 
Considering that marine construction forms so 
important a branch of civil engineering, it is strange | 
indeed that this should be the case. It may be | 
said that no engineer is entrusted with labours 
exercising a larger influence on the welfare of the | 
country than the Director of Naval Construction to | 
the Royal Navy. His influence extends far beyond 
the defence of the Empire, as the science of naval 
architecture, whether for warships or for merchant 
vessels, is based on fundamental laws which are 
common to both branches of marine construction. 
No doubt, if the life of Isambard Brunel had been 


was a vice-president of the Institution. He, how- 
ever, was not primarily a naval architect, although 
he chiefly designed the most wonderful ship ever 
built, and in doing so initiated some features of 
construction which have since grown to be recog- 





introduction of iron hulls and steam-power influenced 
| both the Royal Navy and the mercantile service is 
suggestive of the later advancement of engineering 
science afioat. These particulars, however, may be 
read in that part of the address which we published 


‘in our issue of November 6. A large part of the 


address is devoted to the Great Eastern, a vessel 
which, whatever has occurred since, or may be in 
store for the future, must always hold a leading 
place in the history of naval architecture. Althou ugh 
this ‘‘ wonderful ship,” as Sir William rightly 

calls her, was commercially a failure, the histocy 
of her construction will always remain a monument 
to the genius of her designers. Sir William stated 
that he had most thoroughly investigated the 
question of the weight absorbed in the structure 
of the Great Eastern, and had come to the con- 
clusion that it was considerably less than that of 
steel-plated ships of approximately the same 
dimensions and of the most recent construction. 
This is a most remarkable statement, and were it 
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made on a less trustworthy authority might be 
received, perhaps, with some incredulity. The 
failure of the Great Eastern to carry out the pro- 
gramme for which she was designed was, however, 
to be traced more to the machinery for her propul- 
sion than to her constructional features. The chief 
defect was the excessive coal consumption—that is, 
excessive for the work she was designed to perform. 
The vessel was originally intended to make the 
voyage, under steam, to Australia and back at an 
average speed of 14 knots. There was to be 
accommodation for 3000 persons, and a small 
amount of cargo was to be carried on the outward 
passage, whilst on the homeward run as much 
freight was to be shipped as could be collected, 
it being the idea that cargo would take the place 
of the coal burnt on the voyage out. With 25 lb. 
steam pressure, Brunel estimated that the coal con- 
sumption would be 2% lb. per indicated horse- 
power per hour. The best practice at that time 
gave 3} lb. to41b. Although what was then con- 
sidered the excessive steam pressure of 25 lb. to 
the square inch was adopted, the leading engineers 
of the day urging Brunel not to go beyond 15 |b., 
the coal consumption was not reduced to the extent 
anticipated. It was thought that 200 tons per day 
would drive the ship at 14 knots; as a matter of 
fact, at least 350 tons, probably 380 to 400 tons, 
were burnt each day. This was fatal to any hope 
of success on the Australian service, and, as is well 
known, the gigantic vessel was put on to the North 
Atlantic trade, in which service, however, no com- 
mercial success was achieved. 

It is interesting to speculate what might have 
been the result of this great venture had there been 
at the time a marine engineer who had the imagina- 
tion and prescience of Brunel ; so that theadvances in 
the methods of propulsion would have kept pace 
with those introduced in the construction of the 
hull. Sir William White expresses surprise that 
Brunel, who seems to have considered nearly every- 
thing, did not take into account the possibility of 
propulsion by twin screws; had he done so, the 
record might have been somewhat different, for the 
double arrangement of paddle-wheel and screw 
propellers was certainly not a happy one. 

The marine engineers of the day, though they did 
much to advance the practice of marine propulsion, 
can hardly be said to have been the equals of 
Brunel in engineering insight. They were excellent 
mechanics, and showed great skill in introducing 
ingenious devices in the designs of their engines. 
In this way they achieved many successful results, 
and overcame many difficulties ; but they had not 
the philosophical mind of Brunel. Had there been 
successors to James Watt in the field of engineer- 
ing, who could have realised the benefits of the 
compound engine, high piston speeds, and higher 
steam pressures, it might have been that the Great 
Eastern would have fulfilled her mission, and what 
influence this would have had upon the construction 
of ships and the future of the shipping industry of 
the world, it is difficult to imagine. Instead of, at 
the present time, having barely advanced towards 
the dimensions of the Great Eastern, we might have 
taken 1859 as the starting point. Larger vessels 
would have demanded more capacious docks, 
deeper channels and greater port accommodation ; 
indeed, the whole history of shipping, and the facili- 
ties for shipping, would have been written in bolder 
characters. Engineers of those days made large 
fortunes; they were discreet and circumspect. 
Brunel thought little of money and much of fame, 
with the usual result. The Great Eastern failed 
financially through the absence of commercial in- 
stinct and an excess of scientific enthusiasm. - It 
may be, however, that if, in the engineering depart- 
ment, more scientific enthusiasm had been brought 
to bear, the object aimed at by the designers of this 
great ship might have been achieved. 

It would be invidious, to speak of the Great 
Eastern without giving credit to Scott Russell for 
the large part he took in her design and construc- 
tion. As is well known, it was he who drew out 
the lines of the ship, and, to use his own words, was 
‘‘responsible for her merits and defects as a piece 
of naval architecture.” Brunel also made the esti- 
mates for engine power in conference with Scott 
Russell. Sir William White has found, by exami- 
nation of the records, that the estimated power 
required to drive the Great Eastern at 14 knots, 
with an average draught of about 25 ft., was prac- 
tically identical with that which would now be made 
for the ship if propelled by twin screws. This, as 


Sir William justly says, is a very remarkable result, 








especially when we consider the lack of precedent at 
that date. 

From the Great Eastern the address proceeds to 
speak of the Warrior, the design of which was 
largely influenced by Scott Russell. The great 
feature about this first sea-going ironclad was that 
she was built of iron instead of wood, the latter 
being adhered to by the French naval architects for 
their armour-clad ships for many years after, thus 
giving our navy a great advantage. The Warrior 
was ordered in May, 1859—about the time that Sir 
William entered the service, so that his career 
extends back throughout the period of armour-clad 
construction. ‘‘In her way,” the address states, 
‘*the Warrior was no less remarkable than the 
Great Eastern, and she was the next largest ship in 
existence for a time.” She steamed 14.4 knots on 
trial, the engines developing 5500 horse-power, a 
speed which for many years remained the standard 
for line-of-battleships. The engines and boilers 
were supplied by Penn, and about 6 indicated horse- 
power was developed per ton weight of propelling 
apparatus. It is interesting to compare this weight 
of machinery with that for vessels of the present 
day. The Warrior, although armoured, was a steam 
frigate. If, however, we take the modern line-of- 
battleships, we find that 104 indicated horse-power 
is obtained per ton of machinery when water- 
tube boilers are used, about 9 horse-power being 
the average with cylindrical boilers. In the cruiser 
class, however, where the comparison is fairer, we 
find that the Drake develops 12 horse-power per 
ton of machinery. Descending to the smaller size 
of third-class cruisers, a corresponding figure is 
20 horse-power, whilst in destroyers it is 40 to 
50 horse-power per ton. 

Passing over these and kindred subjects, we 
come to that part of Sir William White’s address 
which deals with matters more essentially of the 
hour. The steam turbo-motor of Mr. Charles 
Parsons is referred to, and here, as Sir William 
says, the extreme of lightness has been attained. 
In the Turbinia the total weight of machinery, 
boiler, shafting, and propellers is 22 tons for an 
estimated power of over 2000—that is, nearly 100 
horse-power per ton, as compared with the 4 to 5 
horse-power of the Warrior. Of course, the com- 
parisonis nota fair one, themachinery for the turbine- 
driven vessels being designed essentially for light- 
ness, and not for long-continued sea-going use. 
Still, the vast difference between the two figures 
Sir William White gives us indicates the progress 
that has been made. Whilst speaking on the 
question of lightness, Sir William White makes 
reference to the revolution created in marine engi- 
neering practice by Mr. (now Sir John) Thorny- 
croft when, about 30 years ago, he brought out his 
small swift boats. Mr. Thornycroft was greatly in- 
fluenced by locomotive practice, but his work 
throughout has borne the impress of original thought 
and true scientific deduction. His results were at 
first not credited ; in fact, some naval architects of 
the day considered the claims made for so small a 
vessel as the Miranda were contrary to the laws of 
Nature, and it was only when as high an autho- 
rity as Sir Frederick Bramwell took the matter up, 
and testified to the truth, that it was recognised by 
the most far-seeing that a new era had dawned for 
marine engineering. In this field, as Sir William 
White reminds us, Sir John Thornycroft has since 
found worthy collaborateurs in Mr. Yarrow, M. 
Normand (in France), and others. The address also 
bears testimony to the great courage and ability Mr. 
Parsons has displayed throughout in overcoming 
the difficulties that have stood in the way of ship 
propulsion by turbo-motors. These difficulties, it 
is stated—and Sir William White has been inti- 
mately acquainted with the work—have only been 
surmounted by scientific and experimental investi- 
gation of the highest order. 

Naturally, the most interesting subject of the 
address was that which dealt with the future of 
marine propulsion ; and here one could wish that 
Sir William White, now freed from official re- 
straint, had given more definite leading. The first 
of these problems dealt with—for we may look 
upon the steam-turbine, already referred to, as an 
accomplished fact—is that of the oil-motor. In 
referring to it as a ‘‘future problem,” we do not 
forget that a large number of these engines have 
been already fitted into vessels, but only of the 
smallest description. What has been done already, 
however, is sufficient to make us speculate—espe- 
cially remembering the Miranda—on what the 
future has in store, when the design of internal- 








combustion engines has had longer time to develop. 
The races which took place last summer at Cork 
between oil-motor launches are certainly of great 
interest. One boat, Sir William tells us, is re- 
ported to have had an engine of 75 brake horse- 
power, an estimate which, we fear, would be likely 
to prove excessive on close investigation. One of 
the vessels taking part in the competition—that 
built by Messrs. Thornycroft and Co.—was 30 ft. 
long, 5 ft. wide, and 2 ft. deep. She was 
fitted with an oil-motor that was stated to 
give 20 horse-power, and ran at the remarkable 
speed of 18 knots, or nearly 21 milesan hour. It 
is interesting, as Sir William White says, to com- 
pare this result with that obtained by the Miranda. 
The Miranda was a larger vessel than the Scolo- 
endra, as the Thornycroft motor-boat is named. 
he steam-driven boat was 45 ft. long, and 5 ft. 9 in. 
broad. She had a locomotive boiler and a two- 
cylinder vertical engine capable of working at 600 
revolutions, and developing about 72 horse-power. 
The oil-motor boat, however, exceeded her in speed 
by about 2} miles an hour. The Miranda, we may 
add, was built of steel, and when we last saw her 
some years ago, ready to ship on board a steamer to 
go to Vladivostock, her original plating was, with an 
unimportant exception, in perfect condition. The 
Scolopendra, on the other hand, is a wooden struc- 
ture, and, though an admirable example of that 
light boat-building in which the Thames river 
excels, can never have the durability of the steel 
hull. The secret of the greater success of the oil- 
vessel Sir William White attributes to the small 
weight of her machinery. The engines and boilers of 
the Miranda weighed about 2 tons, and their maxi- 
mum power was about 36 indicated horse-power 
per ton weight of propelling apparatus; whilst 
in the oil-motor boat, with fuel for six hours, about 
100 indicated horse-power was obtained per ton of 
machinery. The figures are suggestive, but before 
they can be extended to ordinary marine practice, 
immense strides will have to be made in the economy 
of fuel used in internal-combustion engines. In 
spite of the great loss that follows the use of steam 
for motive power, the cheapness of coal will give it 
a preference over the oil-engine, except in small 
sizes, until some revolution—perhaps not unhoped 
for if not defined—takes place in the design of the 
internal-combustion motor, or the fuel used in it. 

In regard to the use of gas-engines afloat—a 
practise not yet attempted we believe—there may 
be, perhaps, more reason for hope, so far as the 
commercial aspect of the question is concerned, as 
coal is the fuelused. Sir William White, in respect 
to this subject, says:—‘‘The progress made in 
recent years with gas-engines of increasing power 
naturally raises the question whether they may not 
take the place of steam-engines even in large ships. 
No one can fail to be attracted by the prospect. 
our Questions of importance arise as to 
the power of covering long distances, and the 
arrangements for generating or storing gas... . . 
We are on the threshold of this subject, and 
it seems probable that a great deal more must be 
done on land in the development and use of gas- 
engines of very much greater power than any yet 
constructed before the steam-boiler disappears from 
ships.” By any system of storage of gas it seems 
difficult to imagine success, and the prospect narrows 
itself to gas-generators taking the place of the steam- 
boiler. Before this can be effected, great improve- 
ments must be effected in the design of such appli- 
ances. Although there seems to be little doubt that 
gas-engines of far greater power than have hitherto 
been provided will be constructed in the near future, 
there will also have to be very considerable moditi- 
cations in design before they can be used on board 
ship. Still, as Sir William White says, naval 
architects and marine engineers will welcome and 
utilise any system which simplifies internal arrange- 
ment, and minimises weight and space, while ex- 
periments of the character required need not be 
conducted on board ship. , 

A considerable part of the address was occupied 
by a discussion of the question of twin screws as 
against triple or multiple screws. Asis well known, 
Sir William White does not follow the lead of 
some foreign designers in their admiration for 
triple screws, and recent practice abroad seems to 
support his views. The triple-screw arrangement 
is, of course, no new thing, and for purposes where 
shallow draught has been required, three and four 
shafts were used many years past. Admiral Melville 
has been the great advocate of the triple-screw 





arrangement, although he has not been fully sup- 
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ported by the construction department in America. 
It is now ten years since the two large American 
triple-screw cruisers of 19,000 horse-power each 
were constructed ; but in later vessels twin screws 
have been preferred, both for battleships and cruisers 
up to 25,000 horse-power. We are also told that 
the Italians, after trials of triple screws in small 
vessels, have universally adopted twin screws. In 
France and Germany triple screws are generally 
fitted for battleships and cruisers, and in Russia 
a number of triple-screw steamers have been 
built ; but the great majority of ships have 
twin screws. Sir William White, in view of 
having been personally responsible for the con- 
tinued use of twin screws in the Royal Navy up to 
1902, considered it desirable to put on record the 
reasons for his action. He stated, as the result of 
wide experience, that the claim that triple screws 
give better propulsive efficiency than twin screws is 
not supported by facts ; the advantage is distinctly, 
he says, with twin screws so far. Our readers will, 
however, find the subject discussed in our repro- 
duction of the address (see page 679 ante). 

In regard to the future, however, Sir William 
White repeats some words he had written ten 
years ago :~-‘‘It is reasonable to suppose that as 
higher speeds are obtained and larger powers have 
to be utilised—since the limits of draught -for 
ocean-going steamers are fixed by practical cun- 
siderations—triple screws may become necessary to 
efficiency.” Naturally, in turbine steamers, where 
the conditions are entirely different, owing to the 
high number of revolutions, the question of multiple 
screws stands on a different footing. 

The vexed subject of water-tube boilers is treated 
upon in the address. Sir William refers to the 
year 1893, when he began to work on the design of 
the cruisers Powerful and Terrible, the first large 
ships of the Royal Navy fitted with water-tube 
boilers. He had previously paid a visit to France, 
and was there greatly impressed by the way in 
which the water-tube boiler was being applied to 
warships, a subject upon which, some of our readers 
will remember, he spoke at the time, during a meet- 
ing of the Institution of Naval Architects. The 
Belleville boiler was then the one with which expe- 
rience had been gained, and the superior results 
in speed obtained with the water-tube type forced 
the consideration of its adoption upon the Admi- 
ralty authorities. Sir John Durston officially 
recommended the Belleville boiler at that time, and 
Sir William White agreed with the recommenda- 
tion, and, as he said in his address, ‘‘ gladly 
accepted his share of the responsibility.” He 
considers now that there is no reason for 
regret or apology for the action thus taken; on 
the contrary, it has had greatly beneficial results. 
In proof of this statement, the address referred to 
the trials that have recently taken place, more 
especially those of the Boiler Committee, upon 
which we have frequently commented in these 
columns. Sir William stated that recent orders 
for boilers for His Majesty’s ships are reported to 
be divided up between the Yarrow and the Babcock 
and Wilcox type.. It would appear, therefore, he 
added, that these are for the moment looked upon 
asthe most suitable, although the Niclausse boiler 
has been adopted for several important ships. The 
aggregate power of each type of boiler is very 
great, and the experiments that are being made in 
the Royal Navy are on an extremely large scale. 
Their importance can, as we recently stated, scarcely 
be exaggerated. The Yarrow boiler is to be placed 
in four first-class cruisers of the Royal Navy, in 
conjunction with cylindrical boilers, the proportion 
of the latter being one-fifth of the former. The 
Babcock and Wilcox boiler has also been fitted 
into a number of the largest vessels in the Navy. 
There will, therefore, be an opportunity for making 
a fair comparison between the horizontal large- 
tube type of boiler and the vertical small-tube 
type; for though the Yarrow boiler is described 
as the large-tube type, its tubes are large only in 
comparison with boilers of lighter design, which 
have been hitherto placed in torpedo vessels. It 
is hoped that the results of such trials as may take 
place will be made public, and that they will be of 
an exhaustive nature. 

In the last part of his address Sir William White 
devoted himself more exclusively to tracing the 
history of warship-building in this country, going 
back to the year 1860, and following the subject up 
to the present day. It is needless to say no one is 
better able to treat upon this subject than the 
author, and some of the facts he brings forward 





will be read with interest by those who have for- 
gotten the incidents of those far-off days when the 
Admiralty was still in doubt as to the material of 
which warships should be built. For instance, it 
will be difficult for the younger generation, brought 
up in the era of steel, to credit the fact that in the 
year 1861-2—not much above 40 years ago—the 
Navy Estimates contained a vote for nearly a million 
sterling to replenish the stock of shipbuilding timber ! 
It reads like an incident from the Middle Ages ; and 
yet at that time the superiority of iron was well 
established, and ten ironclads had been commenced. 

The influence of the American monitor Merrimac 
on warship design, the loss of H.M.S. Captain, 
the introduction of ‘‘ the belt and battery ” system, 
the excitement caused by the visit of the Mianto- 
nomoh, the suppression of masts and sails in the 
Devastation and the Thunderer, and other land- 
marks in the history of modern warship design 
are referred to in the address. The great contro- 
versy raised by Sir Edward Reed on the design of 
the Inflexible, the features of the Admiral class, 
the development of high-speed cruisers, and many 
other historical details also find a place in this 
comprehensive review. 

In the concluding section the author deals with 
the greatly misunderstood question of the forma- 
tion of a naval programme, and the responsibility 
for the design of H.M. ships. The Board of 
Admiralty, Sir William White says, is the final and 
responsible authority to decide qualities of offence, 
defence, speed, and power of keeping the sea. 
Naturally, these are features of which the naval 
officer is best able to appraise the respective values. 
The politician who knows the policy of the Cabinet, 
the naval officer who is responsible for strategy and 
tactics, and ‘‘the naval architect who designs the 
ships to fulfil the conditions laid down,” are, Sir 
William tells us, the three classes required to deal 
with the problems involved in getting out a new 
programme. 

This, of course, is the procedure well understood 
by those acquainted with the subject, although 
occasionally in the past the departments have not 
been kept properly ‘‘ water-tight,’’ to adopt an 
appropriate phrase now often used. The general 
public, however, seeing the name of the Director 
of Naval Construction attached to all vessels of 
the Fleet as their ‘‘ designer,” conclude that that 
official is the deciding authority on all features of 
construction. The ‘‘ naval expert ’’—of whom 
Sir William speaks with not unnatural warmth— 
pours on Sir William White or Mr. Watts, as the 
case may be, the vials of his critical wrath if there 
are not just as many guns, just as much armour, 
speed, coal endurance, or all combined in excelsis 
as he, in his wisdom, would have loaded on the 
design, oblivious to the fact whether the ship would 
sink or swim when finished. Asa matter of fact, 
as will be seen by Sir William White’s address, the 
Director of Naval Construction is a designer working 
within ‘‘ the conditions laid down.” He is respon- 
sible for the technical qualities of the ship within 
the limits of his profession as a naval architect ; 
and although an able man cannot fail to be a most 
suggestive critic after carrying out designs for a 
long series of years, it is the function of the 
naval members of the Board to apportion the dis- 
placement of the ship to the various qualities of 
offence aud defence that the balance of probabilities 
will be likely to call forth. ; 








COMMERCIAL EDUCATION. 

THERE was a peculiar fitness in Sir William 
Abney devoting his inaugural address at the Society 
of Arts on Wednesday night to the subject of 
commercial education, for apart from his intimate 
knowledge of the country’s needs in this direction, 
as a result of his long connection with the Science 
and Art Department, this is the 150th year of the 
existence of the Society of Arts, and retrospec- 
tion and some measure of congratulation for 
its continuous work in the direction of education 
were justifiable. Education, indeed, has been its 
abiding function. When it was founded, in 1754, 
the Royal Society and the Society of Anti- 
quaries alone existed. It therefore served the 
purpose of all the art and scientific institutions 
since created; and although as one organisation 
after another was brought into being, and the 
Society of Arts successively divested itself of cares, 
others due to the progress of our race and times 
have taken their place, and thus from first to last 
it has rendered great service in the education of 





the people. Sir William therefore confined his 
address to this branch of the work ; and if he ap- 
peared at times as an apologist of the Government 
department, he was frank enough to admit that 
there were deficiencies ; but his plea was that the 
Government met the need for purely commercial 
education as far as could be expected. 

The chief difficulty is as to how far commerce 
can be taught in schools. The general public have 
arrived at a full realisation of the fact that engineers 
cannot be trained at school or college; and many 
must sympathise now with the business man who 
— to employ a lad of 14 years, willing to 
earn the special commercial knowledge needed in 
his particular branch of business, rather than accept 
the youth of 17 who has had a training in com- 
merce in some secondary school. The question 
comes to be whether evening classes can sufticiently 
supplement the experience gleaned in the counting- 
house to create the ideal business man, and, if 
not, whether specialisation in college cannot be 
adapted to meet the aim. Here, as in engineering, 


‘one must consider the various grades of worker ; 


all cannot be at the top. 

Sir William is right when he strongly dissents 
from too early specialisation; the aim of school 
work should simply be the development by mental 
athletics of the brain, to fit it for the absorption of 
those lessons which the subsequent life-work 
teaches ; and for commerce this is especially the 
case. To be taught English well—history and 
geography being collated together as a part of the 
same subject—and in a scientific manner, are ex- 
cellent foundations for all commercial work. The 
recently developed methods of teaching practical 
mathematics and modern languages are also excel- 
lent preparations for what must come after in busi- 
ness education ; and, again, the training of the 
observational and reasoning faculties by studying 
natural knowledge (science) must also give a 
stability to the intellect which must prove a very 
valuable asset to the commercial man. A lad thus 
grounded, according to Sir William’s admirable con- 
ception of educational training, entering on business 
at sixteen, must succeed if he be observant, quick 
to act, and endowed with reasoning power, provided 
he supplements his active experience with evening 
studies. 

Much must therefore be done in evening classes, 
and here Sir William’s facts prove interesting. The 
Government pays grants to evening schools and 
classes in 6000 centres—for every 20 attendances the 
student earns a minimum of 2s. 6d., or a maximum 
of 5s., according to the efficiency of the instructor, 
the latter sum being paid when the instructor 
possesses high qualifications. A student may make 
160 paying attendances, so that the total grant 
may be Il. to 21. The grading of the grant accord- 
ing to the suitability of the instructor is a com- 
mendable feature, for there can be no question that 
success depends upon the teacher even more than 
upon the aptitude of the pupil. Indeed, Sir 
William might have driven this truth further 
home, as it applies to all departments of educa- 
tional work. Our youths constitute our greatest 
commercial asset, and their training may mean 
national prosperity or failure, and yet our autho- 
rities often bind the teachers in red tape, and 
crush all original effort. Sir William Abney 
recognises the need of specialised teachers, and 
admits that he attempted to solve the financial 
difficulty to secure the living wage for. such as 
are engaged in conducting evening classes by some 
minimum payment. He pointed out that under the 
present system of payment it is in the small classes 
that the remuneration for instruction is insufii- 
cient, and a committee may reasonably refuse to start 
a small class for (say) commercial law, or Russian, if 
it cannot earn a fair amount towards its cost; but 
he felt that some committees were quite equal to 
taking an unfair advantage of any regulation which 
might be manipulated to earn an undue grant. Pay- 
ment by result was therefore not possible. 

An analysis of the results of the science and art 
examinations of the Society of Arts embracing 
over 12,000 passes showed that 80 per cent. of 
the pupils were seventeen years of age or over, 
and that 20 per cent.— of fourteen to sixteen 
years—were probably educated at the day schools, 
The subjects most largely taken are shorthand 
and reese sa and if we add to the latter 
arithmetic, we find that no less than 68 per cent. 
of the whole of the successes were in these two 
subjects. These are the subjects above all which 
are required in the lower walks of business life, 
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Languages, which come next with 16 per cent., 
are of use, where the candidates are a grade higher, 
in a business probably connected with foreign trade. 
As for commercial geography, which is only of 
direct use for the still higher grade, not 10 per cent. 
of the total successes is allotted to it. 

In connection with the aid to secondary schools, 
Sir William pointed out that although the Govern- 
ment makes grants nominally for science instruc- 
tion, it requires to be established as a preliminary 
that non-science instruction be well carried out, 
and that one modern language be taught. This 
latter is satisfactory so far as it goes, as it 
is a serious reflection on our education and busi- 
ness position that foreign languages are so badly 
taught that foreign clerks have to be introduced 
to carry on our business with houses abroad. 
But the other condition in the science school is not 
sufficiently wide. It is true, science is useful in 
business, but there are other elements more im- 
portant; and, as in the secondary school, some 
degree of specialisation for our leaders of commerce 
is justifiable, fuller recognition ought to be made 
in grants. Weare glad to note that Sir William 
inclines to this view. He says in this connection 
that it would be useful if the State allowed a dif- 
ferentiation of study to be made, and that the 
pupils might be kept at school to learn a little 
of those subjects which have a bearing on their 
career, rather than be obliged to take a strictly 
science course to the end. 








THE OPERATION OF THE STRIKE 
CLAUSE. 

Tue possibility that delay inay be caused by a 
strike has in recent years compelled contractors 
to insert a clause in their contracts by which they 
are excused from liability for such delay as may be 
attributable to stoppage of work by the men in 
furtherance of a trade dispute. The growth of 
trade-unionism has rendered this course absolutely 
essential, for if the men knew that by ceasing to 
work they could involve the employers in an action 
for breach of contract, they might press this advan- 
tage with disastrous consequences. 

Questions of some nicety frequently arise as to 
the interpretation which must be put on a clause 
of this kind, as it is not usually confined to strikes, 
but to ‘*lock-outs, labour disputes, and other stop- 
pages.” The doctrine of ejusdem generis is gene- 
rally applied by the Courts in order to place 
some limitation upon the meaning of the word 
‘* stoppages.” 

In the case of in re an arbitration between 

Richardson and M. Samuel and Co. ((1898), 1 Q.B. 
261), a ship was chartered to proceed to a foreign 
port, and there load with oil from a named fac- 
tory, and ata mig ea rate per day. The charter- 
meus excepted, among other things, ‘‘strikes, 
ock-outs, accidents to railway,” and also ‘‘ other 
causes beyond the charterer’s control.” Oil is 
brought to Batoum (the port in question) by a 
railway which was injured by floods, so that no 
oil could be sent down, and the workmen of the 
factory were discharged, there being no employ- 
ment for them. Subsequently to the arrival of the 
ship in port, the railway was repaired, and oil 
arrived in sufficient quantity to load her ; but there 
was delay in doing so, because the workmen who 
had been discharged could not be got together in 
sufficient numbers, and such men as were there 
were employed in loadiag other vessels according 
to the order of their arrival, as was the practice of 
shippers at that port. Ona claim for damages for 
the detention of the ship, it was decided that the 
general clause excepting ‘‘other causes beyond 
charterer’s control” referred to matters ejusdem 
generis with the antecedent exceptions, and that 
the delay in loading the ship after the arrival of the 
oil could not be attributed to accident to the rail- 
way, or to anything ejusdem jeneris with a lock-out, 
which was confined to the dismissal of workmen 
arising out of a trade dispute. 

In the case of Stephens v. Harris (56 L.J., Q.B., 
616) it was held that the term “ strike” in a 
charter-party must be used in the ordinary sense 
of a strike against employers. The abandonment of 
their work by miners through dread of cholera does 
not bring the charter of a ship within the exception 
in a charter-party against ‘‘ bands striking work ” 
so as to relieve them from payment of demurrage. 

In Grant v. Corridale (9 A.C., 470) the question 
was whether loading was prevented by frost in 
such a way asto excuse the charterers. It appeared 





that by a charter-party a ship was to proceed to 
Cardiff, East Bute Dock, and there load, in the cus- 
tomary manner from the agents of. the freighters, 
a cargo of iron. ‘*Cargo to be supplied as 
fast as steamer can receive... time to com- 
mence from the vessel being ready to load and 
unload, and ten days, on demurrage, over 
and above the said lay days at 40l. per day. 
‘* Except in case of hands striking work, or frosts 
or floods, or any other unavoidable accidents pre- 
venting the loading . . . in which case owners to 
have the option of employing the steamer in some 
short-voyage trade until receipt of written notice 
from charterers that they are ready to resume em- 
ployment without delay to the ship.” The ship 
arrived at the East Bute Dock and loaded part of 
her cargo. A frost then set in, and made a canal 
which communicated with the dock impassable, so 
that the remainder of the cargo, which was ready 
at a wharf on the canal, could not for several days 
be brought in lighters to the dock. The cargo 
could not have been brought into the dock by 
carting or otherwise at any reasonable expense. 
The dock itself was not frozen over, and if the 
cargo had been in the dock, the loading might have 
proceeded. It was decided that the frost did not 
‘* prevent the loading” within the meaning of the 
exception. 

A recent case before Mr. Justice Wright, in the 
King’s Bench Division, involved the discussion of 
a novel point—namely, whether a holiday arbitrarily 
taken by the men without the consent or inter- 
ference of their employers, isa ‘‘ stoppage ” within 
the meaning of the ordinary strike clause in a 
charter-party. In the case in question (in re an 
arbitration between Allison and Co. and Rose 
Richards) the facts were that the plaintiffs entered 
into a charter party to carry coal on their steam- 
ship to Leghorn. The ‘‘lay-days”’—i.e., days 
within which the loading was to be completed— 
excluded delays occasioned by strikes or lock-outs, 
and also Good Friday and Easter Tuesday, and 
certain other holidays. The colliers belonging to the 
colliery from which the coal was taken gave notice 
that they would work on Good Friday and the next 
day, but that they would take the Wednesday after 
Kaster Monday as a holiday, and on that day all 
work was stopped. This Wednesday was not ex- 
pressly referred to in the charter-party. The 
plaintiffs brought suit to recover demurrage on 
account of the work not being prosecuted or 
Wednesday. It was submitted on their behalf 
that the refusal of the men to work on that day 
could not be said to be a strike by the men, inas- 
much as there was no dispute with the masters, the 
latter doing nothing either by way of approval or 
disapproval. The fact that Good. Friday and Easter 
Tuesday were expressly mentioned in the contract 
made it plain that it was intended that days not 
so mentioned—such as Wednesday—should be ex- 
cluded. Mr. Justice Wright, however, refused to 
adopt this view. In giving judgment, he said :— 
‘““This was not a holiday recognised by the 
masters, nor is it within the exception contained 
in the charter-party. On the point that it is 
a cause ‘beyond the charterer’s control,’ there is 
little authority beyond the case of Richardson »v. 
Samuel. Literally, of course, this was such a 
cause, but it was there held that the cause must be 
ejusdem generis with the causes enumerated in the 
charter-party. I am inclined to think, however, 
that a holiday taken by the men without the con- 
currence of the masters is sufliciently ejusdem 
generis with stoppage of work caused by a dispute 

etween masters and men; and, perhaps, of 
strikes, and that it is, therefore, within the excep- 
tion.” 

It follows from this that the declaration of stop- 
days by workmen is a matter for which their em- 
epee cannot be held liable if they are protected 

y 4 clause similar to that above described. 








THE SOUTH WALES ANTHRACITE. 
: COAL COMBINE. 
SEVERAL attempts have been made in the past 
to unite the South Wales coal trade for the pur- 
e of securing a uniformly fair price, but they 
ave for the most part followed the lines of the 
Westphalian Coal hradinate, which allows indi- 


viduals freedom of action so long as they do not 
transgress the particular objects for which the 
combination has been formed. Only about a year 
ago some prominence was given to the question, 
and the scheme of Mr. D. A. Thomas, M.P., was 





revived and discussed at much length, but finally 
the whole business was dropped, owing apparently 
to the difficulty of reconciling conflicting interests 
and toning down extravagant demands ; in short, 
owing to the absence of a Napoleon of finance and 
organisation, who could brush away all obstacles, 
and make the path quite smooth. The scheme which 
is at present engaging attention in South Wales is far 
more ambitious, for it provides for the incorpora- 
tion of virtually the whole of the producers into one 
huge company. In the abstract, the Welsh anthra- 
cite coal industry strikes one as readily capable of 
combination. Itis localised ; the reputation of the 
fuel is high ; and, what is more to the point, there is 
no competition worth speaking about. In coal- 
producing circles in South Wales the sentiment 
seems decidedly favourable ; the trouble arises, as 
usual, from the desire of each individual producer 
to obtain as much as possible for his property, even 
(again as usual) to the extent of extortion. The 
one great evil of the combination movement 
of the last few years has arisen from over-capital- 
isation and the willingness of promoters to pay 
outrageous prices for the businesses acquired, 
under the impression — though not a few have 
been tenth rate—that their inclusion was _essen- 
tial to the success of the venture. This is 
what the South Wales Amalgamation Syndicate 
appears anxious to avoid. A prominent official 
stated the other day that over 90 per cent.. of the 
owners expressed their willingness to sell ; but they 
concluded that the syndicate would give fancy 
prices if only they remain firm. The syndicate, 
however, takes up the rational, but still novel, view 
that if amalgamation is to become an eventual suc 
cess, it must be brought about on such a basis as 
will provide against over capitalisation. ‘‘ This 
consideration,” said the official referred to, ‘‘cir- 
cumscribed and defined in a very emphatic manner 
the limit, within which it would be possible for the 
syndicate to acquire and absorb anthracite pro- 
perties. Accordingly, each property was investi- 
gated and treated for solely with the purpose of 
ascertaining in the first instance its essential value, 
and of indicating to each owner, in one figure, and 
without any bargaining, what the syndicate would 
be prepared to give for it. To arrive at the 
value of the mines the syndicate went to 
very considerable expense and trouble. Engineers, 
auditors, actuaries, solicitors, and other experts 
went minutely and laboriously into the position 
and prospects of each colliery, and as the result of 
their individual and collective labours, the syndicate 
was able in each case to arrive at a reliable estimate 
of the natural value of each mine ; and making all 
offers on this basis, giving in each case the extreme 
outside price it was possible to offer, it has been 
able on these lines to come to an agreement as to 
price with a very substantial and important pro- 
portion of the mines. The syndicate has, moreover, 
well-grounded hopes of arriving at an agreement on 
the same basis with an appreciable number of those 
still being negotiated with. In any event, how- 
ever, it is declared that the concern is now in a 
position to go on as a very large and important 
corporation with the mines it has already detinitely 
acquired. It controlsabout one-half the properties 
in the field, these being mainly the mines which 
yield coal of a high quality. 

It is a little more than two years since a Welsh 
coal syndicate was last spoken of and discussed at 
length. Then we were told of a combine com- 
prehending 60 per cent. of all the producers, and 
having a capital of 20,000,000/. It failed, apparently 
for the old reasons, chief among them being restric- 
tive covenants in leases and the customary exagge- 
rated ideas on the part of individual owners as to 
the selling value (to a trust) of their respective 
properties. But there was still hope that a com- 
munity of interest would be established ; and we 
were afterwards told that ‘‘the idea of the pro- 
moters, who are the foremost business men in 
South Wales, is that all the leading collieries in 
South Wales should be combined for the purpose 
of preventing mainly the underselling complained 
of so much from time to time by middlemen abroad, 
for insuring a reasonable return on the capital 
embarked in colliery undertakings, a fair, steady 
wage for miners—which, it is argued, will lessen 
the possibilities of strikes—and for arranging 
that home manufacturers should be supplied with 
fuel at the lowest price commensurate with the 
interest of coal-owners.” The last sentence was 
intended to convey the impression that the owners 
will deal in a forbearing spirit with domestic users 
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of their fuel, and would find compensation by 
putting the screw on the foreign buyer. The 
latest project goes a little further than the earlier 
one ; but if fair prices could really be assured to 
the domestic consumer, and the foreigner be made 
to pay a little more for the privilege of enjoying 
our coal, we should see little objection to the 
scheme, for the foreigner will have the coal any- 
way. Welsh coal enjoys a peculiar advantage in 
relation to other varieties of British fuel. Much 
of the coal shipped from English and Scotch ports 
is not steam coal, and does not enter into competi- 
tion with the Welsh. There is no good reason, 
therefore, why Northern producers should make 
any effort to spoil the syndicate ; and, should 
this body prove successful, gathering strength 
as it goes, we may be sure that other branches of 
the coal trade will seek to emulate its example, and 
form rings of their own. It is in this possibility 
of development that the danger to the English con- 
sumer lies. The form of the Rhenish- Westphalian 
syndicate is simple enough. It is made up of a 
group with a small capital, in which every colliery 
owner takes shares according to his output. Sales 
are made by the syndicate, and all orders are passed 
on to it by the individuals to whom they may 
come, while the colliery receives the amount 
realised by the sale of its produce, less manage- 
ment expenses. Should the market be over sup- 
plied, a proportionate reduction is made all round, 
with heavy fines for ‘breach of rules; and 
should it be found necessary to sell at specially 
low prices in particular markets, compensation 
is paid out of the general fund to the producers 
whose - coal is used for the purpose. To in- 
troduce such a scheme as this into South Wales 
would mean a revolution in business methods. 
As Mr. D. A. Thomas, M.P., pointed out in 1896, 
when bringing forward his own proposal for the 
prevention of undue competition and for maintain- 
ing prices at a remunerative level, it would attack 
a number of vested interests and make them hostile 
from the first, and would imply the abandonment of 
control by the individual coalowner, and the show- 
ing of his whole business hand to those who might 
become his competitors again within a year. And 
yet this is what must be done if ‘‘ community of 
interest” is to prove successful in South Wales ; 
and, as we have said, the combine proposes to 
exercise a more complete control than the 
Rhenish - Westphalian Syndicate exercises over 
German coal. 








THE UNITED STATES SHIPBUILDING 
COMPANY. 

‘¢ Aw artistic swindle ” is the phrase used by the 
receiver of the United States Shipbuilding Com- 
pany in explanation of the organisation of the 
United States Shipbuilding Company. We had 
something to say some weeks back about this 
concern as an interesting instance of ‘‘ trust ” 
promotion in the United States, but the re- 
ceiver’s report shows the whole business to have 
been very much worse than the Telegraph had given 
us to understand. In support of the charge embodied 
in the above-quoted phrase, the receiver, Mr. Smith, 
adduces facts which hardly seem to admit of any 
other explanation than dishonest intent, but the 
art of the proceeding was so far unavailing that no 
investors were caught in the trap, and the promoters 
not only did not make their expected harvest of 
extravagant profits, but quickly found the concern 
in bankruptcy and themselves in trouble. The 
receiver makes direct charges of fraud and falsifica- 
tion. The accountants’ financial reports upon the 
value and the earnings of the subsidiary companies 
—the reports, that is, upon which the directors 
acted in issuing 70,000,000 dols. of securities to 
the vendors—were ‘‘a mass of wilful misstate- 
ments.” Mr. Smith expresses the belief, how- 
ever, that no such reports could have been made, 
and that the minutes of the board of directors 
purporting to embody them were falsified. He 
finds deficits where surpluses were reported. He 
finds the value of the plants to be 12,441,516 dols., 
while in payment for these properties the com- 
pany handed over to the vendors 45,000,000 dols. in 
common and preferred stock, and 26,000,000 dols. 
in bonds. ‘‘The directors,” he says, ‘‘appear to 
have made a gift of upwards of 55,000,000 dols. 
worth of stock and bonds of the United States 
Shipbuilding Company intrusted in their care.” 
This great mass of securities was far beyond the 
earning power of the company to sustain, parti- 





cularly as the estimate of 4,025,000 dols. earning 
shrinks under examination to a total for the last 
year of 2,495,989 dols. Moreover, debts to the 
amount of 2,434,987 dols. were ‘‘ purposely with- 
held.” 

Mr. Smith’s examination of the extraordinary 
transaction between the shipbuilding concern and 
Mr. Charles Schwab leads him to the conclusion 
that Mr. Schwab, who was the owner of the 
Bethlehem plant, really ‘‘ parted with nothing.” 
But he received from the shipbuilding company, 
nominally as purchase money, 20,000,000 dols. 
in common and preferred stock, and 10,000,000 
dols. of mortgage bonds, which carried voting 
power, thus giving him control of the company, 
while still retaining the earnings of the Bethlehem 
Company. The Bethlehem transaction was un- 
doubtedly one of the most intricate, as well as one 
of the most. remarkable, operations of ‘‘ high 
finance” ever revealed to the public gaze in this 
country. A just and proper use of the earnings of 
the Bethlehem plant would have saved the ship- 
building company from bankruptcy. It owned the 
Bethlehem stock. It should, of course, have re- 
ceived the Bethlehem earnings. Instead of that, 
these remarkable directors actually guaranteed 
that if the Bethlehem Company’s earnings should 
fall below6 per cent., the United States ne 
Company would pay over sufficient annual sums in 
cash to maintain that rate of dividends. The 
receiver will submit the testimony in the case to 
the Court. He comes to the conclusion that, as 
the bonds were full payment for the properties, the 
stocks issued may be recovered under the law from 
those who received them. The insolvency of the 
concern, in his judgment, was not natural, and by 
no means inevitable. It would have been averted 
had the persons who made themselves beneficiaries 
of this ‘‘ artistic swindle” complied with the law. 
Whether an action at law to compel these bene- 
ficiaries to pay into the treasury of the company 
sufficient funds will be begun, or whether a private 
settlement will be reached, time will show. But 
the New York Times thinks it probable, and the 
experience anyway makes a very interesting and 
eye-opening revelation. 








LIGHT ALUMINIUM ALLOYS. 

THovcH the metal aluminium has been known 
for many years, it is only comparatively recently 
that its manufacture on a commercial scale has been 
carried on. After its first separation by Wohler in 
1828, it was for many years only a laboratory pro- 
duct, and was regarded more as a curiosity than 
anything else. When, however, cheaper methods 
of producing it were discovered, and its manufac- 
ture on a commercial scale thus rendered pos- 
sible, great things were expected of it. Its 
exceeding lightness as compared with other 
metals, its beautiful colour, and its freedom 
from oxidation under ordinary circumstances, gave 
hopes for a bright future. That these hopes have 
not been altogether fulfilled there can, we think, 
be little doubt ; for, possessing though it does the 
above-mentioned valuable characteristics, the metal 
lacks in the pure state one or two qualities neces- 
sary for its use in many directions where it might 
have been expected to find a place. The draw- 
backs to which we allude are its low tensile and 
compressive strength, its liability to form blow- 
holes when cast in moulds, and the difficulty there 
has always been in soldering it. That the pure 
metal, in spite of these drawbacks, has been put to 
a great variety of purposes, we are well aware, 
but its field of usefulness has certainly been re- 
stricted by them. That the metal hasa great future 
before it, we feel no doubt, but this future will 
depend far more on its alloys with other metals than 
on its inherent qualities in the pure state. In its 
power of alloying satisfactorily with many other 
metals lies its chief strength. Engineers and scien- 
tists have been busy in this direction for some 
time, and their efforts have in many cases been 
attended with no little success, and many of the 
alloys formed, apart from any commercial value 
they may have, are interesting in themselves. It is, 
however, their utilitarian side that is of chief 
value to engineers, who are always on the look-out 
for fresh materials to meet the ever-changing de- 
mands of constructive science. 

In a paper read before the American Society for 
Testing Materials, at Delaware Gap, on July 3 this 


year, by Dr. Joseph W. Richards, on the subject' 





of ‘ Light Aluminium Alloys,” some interesting 
facts were brought forward. 

With regard to commercial aluminium of a 
purity of from 99 per cent. to 99.5 per cent., the 
following table gives the usual limits of physical 
properties of Number 1 quality :— 

















ae Percentage 
_ Elastic Limit, | Ultimate Tensile | reduction of 
trength. pres 
| | 
; | Ib. persq. in. | Ib, persg. in. 
Castings ' 8,500 14,000 to 18,000 5 
Sheet .. | 12,500 to 25,000 24,000 ,, 40,000 20 to 30 
Wire .. 16,000 ,, 33,000 25,000 ,, 55,000 40 ,, 60 
Bars .. -. 14,000 ,, 23,000 28,000 ,, 40,000 80 ,, 40 
| | 





In all cases where it is required to use alumi- 
nium without the admixture of any other metal 
it is advisable to use it pure, as it then re- 
sists alteration caused by atmospheric and other 
corroding agencies better than any of its alloys. 
The principal metals which have been used for 
alloys of aluminium are zinc, copper, nickel, 
magnesium, titanium, tungsten, chromium, man- 
ganese, and silver. In making the alloys no 
lower quality of aluminium should be used than 
that having a percentage of pure metal of 
99.5, and for the very best results the percen- 
tage should be 99.75. As a general rule, it is 
advisable to melt the aluminium first, and then 
to stir or dissolve the other metal in it. To 
facilitate the solution of a metal of very high melt- 
ing-point, such as nickel, it is desirable to prepare 
first an alloy of the metal with aluminium in some- 
thing like equal proportions. This alloy cast into 
bars is then added to the melted aluminium, and 
dissolves much faster than the pure metal. 

The rate at which aluminium alloys are melted 
is important. Their specific heats are large, and 
it takes a great amount of heat, though not a 
high temperature, to melt them. The furnace, 
therefore, should be kept at a moderate tem- 
perature, and patience should be exercised until 
the metal melts, which will take from 30 to 50 
minutes, starting from a cold crucible. It is im- 
portant that the alloy should never be above a 
cherry-red heat, and it should never adhere to or 
wet the crucible. When the alloying metal has been 
all dissolved, the whole is to be vigorously stirred 
and cast at once. The use of a flux is in no case 
recommended ; for it attacks the walls of the 
crucible, facilitates the reducing action of the alu- 
minium upon them, and injures the alloy. With care- 
ful regulation of temperature, and the use of no 
flux, a good crucible will last almost indefinitely. 

Almost all the light strong alloys melt easier 
than aluminium. They are all hardened and 
stiffened by working, but frequent annealing is 
necessary in order to avoid cracks. With regard to 
the effect that the addition of different metals has 
on aluminium, various tests show that chromium 
hardens aluminium strongly, the alloys having 
somewhat the qualities of self-hardening steel. 
Alloys of 7 per cent. of titanium have been made, 
but the best is that with 2 per cent. It has an 
elasticity comparable to spring brass, and a tensile 
strength of from 30,000 lb. to 35,000 lb. when 
rolled hard, and 21,000 lb. when annealed. Susini 
makes a series of alloys with different percentages 
of manganese, copper, and zinc. The three alloys 
he recommends most are given below :— 


Manganese. Copper. Zine. 
1lto3 1.5 0.5 
1to5 2.5 1.0 
2to 8 4.5 1.5 


Used with copper and nickel, manganese makes the 
hardest light alloy of aluminium yet produced. 

Mannesmann, in making aluminium tubes, found 
that a fraction of 1 per cent. of tungsten made the 
metal stronger, and increased its resistance to corro- 
sion. It appears to have been used consider- 
ably in military experiments. It draws and spins 
well, without tearing and without smearing the 
tools. 

Wolframinium, although it contains only a very 
small proportion of tungsten, is one of the alloys 
on which it appears to have a beneficial effect. This 
alloy also contains antimony, which imparts to it 
good casting qualities. Analysis shows that the 
following are the proportion of the different metals 
which enters into its composition :—Aluminium, 
98.04 per cent.;"copper, 0.575 per cent.; tin, 0.105 
per cent.; antimony, 1.422 per cent. ; and tungsten, 
only 0.038 per cent. The copper gives strength, 
and the tin fusibility. This alloy resembles silver 
in colour, and it casts well in chilled or sand 
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moulds, and polishes finely. Its mechanical pro- 


perties are as follow :— 
Tensile 
Strength Elongation. 
per Square Per Cent. 
Inch. 


Ib. 
Hard rolled 52,000 2.14 
Annealed 38,000 15.24 


Perhaps some of the most wonderful alloys of 
aluminium at present known are made with alumi- 
nium and magnesium, but the cost of the latter 
metal makes them expensive. They are now known 
under the name of magnalium. 

Wohler was the first man to experiment with 
mixtures of aluminium and magnesium, but success 
did not attend his efforts to any great extent, 
owing, perhaps, to the use of impure materials. 
Success, however, attended the trials undertaken 
by Dr. Ludwig Mach, who worked with pure metals, 
and who varied his proportions from 70 to 98 parts 
of aluminium and 2 to 30 partsof magnesium. The 
results were most striking, as the following table 
will show :— 

Two per Cent. Magnesium in Alloy. 


Tensile ' 
Strength Elongation. 
per Square Per Cent. 
Inch. 
Ib. 

Cast in sand <= — 17,900 3.00 
* chills a i 28,600 2.00 
Castings water-chilled 40,000 1.00 
Annealed sheet 25,600 18.00 
Hard sheet ... 41,300 2.70 

Four per Cent. Magnesium in Alloy. 
Cast in chills 2s te: 28,600 2.00 
Annealed sheet... af 28, 200 8.00 
Hard sheet ... 44,900 2.10 

Six per Cent. Magnesium in Alloy. 

Castings water-chilled 57,600 1.00 
Annealed sheet 28,100 17.00 
Hard sheet ... 44,100 1.00 

Eight per Cent. Maynesium in Alloy. 
Castings water-chilled 54,900 1.60 


Ten per Cent. Magnesium in Alloy. 


Cast in sand 21,400 2.40 
» chills nies 33,600 3.40 
Castings water-chilled 61,100 4.20 


By the above table it will be seen that this alloy 
can be made having a range of tensile strength from 
25,600 lb. per square inch, with an elongation of 
18 per cent., to a tensile strength of 61,100 Ib. per 
square inch, with an elongation of 4.2 per cent. 

The above figures are striking, and point to an 
extended use for these alloys, and if the price of 
magnesium could be reduced, they would no doubt 
be much more used than they are at present. The 
mixture most suitable for castings appears to be 
one having from 10 to 15 per cent. of magnesium. 
It melts at about 700 deg. Cent., remains hot a 
long time, and fills out the most delicate moulds, 
and the castings are so bright that pickling is 
unnecessary. Beautiful screw-threads can also 
be formed in this alloy; its melting-point can 
be raised by adding chromium and nickel, but it is 
thereby made more brittle. All these alloys of 
magnesium and aluminium are patented by Dr. 
Mach, and are made by the Magnalium Gesell- 
schaft of Berlin. 

An alloy of aluminium with 10 per cent. of tin is 
recommended. It is whiter than aluminium, and 
it is more easily soldered than the pure “metal. 
The best material for soldering aluminium is said 
to be an alloy of 20 parts tin, 11 parts zinc, 1 part 
aluminium, and part of 10 per cent. phosphor 
tin ; but the soldering of aluminium does not yet 
appear to be a very satisfactory operation. Alloys 
of aluminium and nickel alone have not been 
found advantageous, but with certain percentages 
of copper they are satisfactory. 

Zinc is the cheapest, and at the same time one of 
the most efticient, of the metals which improve the 
mechanical properties of aluminium. The alloys 
are made by first melting all the aluminium to be 
used in a clean graphite crucible, bringing it a little 
above the melting point, the zinc being added in 
small pieces, so that it does not chill the aluminium, 
but is absorbed directly it is added. The conclusions 
arrived at by the author of the paper are that 
magnesium alloys are the best all round of the light 
aluminium alloys, but they are expensive. he 
zine alloys are the cheapest to make, and are equal 
in mechanical properties to very nearly the best 


alloys made with more expensive metals, and there- 
fore promise to have, of all the light aluminium 
alloys, the largest sphere of usefulness. 





NOTES. 
THe Kerosene Tune, Baku-Batum. 

Ir will be remembered that the kerosene tube 
line between Michailowo and Batum, a distance of 
24 versts, was opened in the year 1900, and the 
tube line Baku-Woltschji is now completed. The 
latter point is, in a straight line, only 4 versts re- 
moved from the town of Baku, but as Baku is sur- 
rounded by a number of hills, the line has had to 
follow a curve, making the distance between the 
two mentioned places 17 versts, in spite of which 
the transport, on account of gradients and curves, 
is somewhat difficult. On the section Ag-Taglja- 
Michailowo the tubes have already been laid ; the 
pumping station is, however, not yet ready, but the 
section is expected to be ready for opening in the 
beginning of 1904. On the section Agg-Taglija- 
Woltschji-Worota part of the tubes has been laid, 
and the kerosene reservoirs are in course of con- 
struction. For the conveyance of the kerosene 
from Baku to the Gori station, 12 pumping 
stations will probably be required. The comple- 
tion of the distance Ag-Taglja-Woltschji-Worota 
is expected to be brought about in the beginning 
of 1905, and at about the middle of that year the 
opening of the whole distance Baku-Batum is 
anticipated—an engineering feat of much technical 
and practical importance. 


Tur Cost or Power. 


The opening of the winter session of the Liver- 
pool Engineering Society, which took place on the 
4th inst., was signalised by the new president, Mr. 


| T. L. Miller, delivering his inaugural address. As 


}is well known, Mr. Miller has identified himself 


in his professional career with questions more 


| especially involving sources of motive power, and 





in his address he had collected a number of useful 
statistics bearing on this subject. In regard to 
water-power, the author found, as was natural, 
great variation in the cost ; for instance, in France 
it ranges from almost a nominal sum under favour- 
able circumstances up to more than the cost of 
steam-power. In Switzerland the average rate is 
only 61. per horse-power perannum. In the case of 
Niagara the charge for power varies, according to 
the quantity used per month, from 1d. to 0.32d. 
per unit. In France and Switzerland the author 
found. that the cost of electrical energy for power 
purposes from water stations varies from 1.05d. per 
unit for small powers, up to 0.63d. for large powers. 
In the Southern States of the Union an extremely 
low figure prevails, for it appears that the cost of 
energy works out at 0.218d. per unit, supposing 
full advantage is taken of the supply of energy 
available. The figure corresponding to this would 
be 31. 2s. 6d. per horse-power per year delivered 
on the transformers. Ina table dealing with the 
efficiency of the steam-engine a compound engine 
of 215 horse-power by Van der Kerchove with 
superheated steam at 130 1b. boiler pressure and 
piston speed of 718 ft. per minute, 8.86 lb. 
of steam only are said to be required per in- 
dicated horse-power per hour. With the steam- 
turbine, which, of course, cannot be indi- 
cated in the manner of the reciprocating engine, 
the best result recorded in the table was 18 lb. 
of water per kilowatt- hour. This was with 
a Parsons turbine of 1442 horse-power, steam- 
pressure 196 lb. to the square inch, and 27 deg. 
Fahr. superheat. Iu dealing with the gas-engine, 
the address stated that since 1882 the efficiency 
has been increased from 15.2 per cent. to 33.65 
and 37.66 per cent. in accordance with the thermal 
efficiency of the gas used, the advance being largely 
due to higher compression. The address also con- 
tained a table of cost for power in various industries, 
the figures varying through very wide limits. 


Tue EARTHING OF ELECTRIC TRANSFORMERS. 


When the report of a committee on the protec- 
tion of electric plants against atmospheric elec- 
tricity was being discussed in a recent meeting of 
the Berlin Elecktrotechnische Verein, Mr. Rosen- 
berg drew attention to a peculiar fatal accident. 
Monophase currents are sent by an overhead 
line of several miles length to a transformer 
station, from which a district is illuminated. The 
power station is provided with horn lightning arres- 
ters, the transformer station with plate arresters. In 
accordance with the Austrian law, the transformer 
was insulated ; only when underground conductors 
are used, the transformers must be earthed in that 
country. Several hours after a violent thunder- 





storm, two men were killed in their own houses 
when attempting to turn on the electric lamps. 
It was found that in one of the transformers a short 
circuit had been established between the primary 
and secondary line; the latter, low tension, is 
arranged on the three-wire system, which is not 
earthed either. An inspection of the plate 
lightning arresters showed that they had ope- 
rated. The lightning had played about the 
arresters, and possibly failed after a time ; it may 
also be that a branch current found its way into the 
transformer. One transformer coil was burned, 
and the flame had penetrated to the core, which 
was, as we stated, insulated from the earth. One 
of the two fuses of the primary high-tension cur- 
rent had blown, the other not; the transformer 
remained under high-tension currents, therefore, 
both in the primary and secondary circuits. The 
wiring in the houses was very carefully insulated, 
because the ceilings were of wood; the floors were 
stone, so that the people standing on the stones 
with their damp wooden shoes would form a fairly 
good earth connection. To avoid similar accidents 
Mr. Rosenberg had recommended to earth the neu- 
tral wire of the low-tension circuit, and to earth 
the transformer. There are, of course, objections 
to both these proposals. Mr. Rosenberg himself 
admitted that dangerous tensions might arise in an 
earthed transformer. Such cases are best met by 
tension interrupters inserted in the low-tension 
branches. The earthing of the neutral wire is in 
itself commendable, provided that it does not 
cause disturbance in telephone circuits. 


TESTING THE SOUNDNESS OF CEMENT, 


In an interesting paper read before the American 
Society for Testing Materials, Mr. RK. W. Lesley 
remarks that whilst a good cement must have 
strength and soundness, the tests for the latter 
quality are much less generally known, and no 
kind of test is more frequently abused. Unsound- 
ness generally arises from an excess of lime, which. 
for some reason or other, sometimes from the fact 
of the cement being too coarsely ground, has not had 
an opportunity of hydrating. Of the common tests 
for soundness, that based upon the measurement of 
the expansion is said to be unsatisfactory, whilst 
tests in which the cement is allowed to harden in a 
natural way in air take much too long, and hence 
so-called accelerated tests are adopted, in which a 
ball or pat of cement is exposed for some hours 
to steam, hot water, or boiling water. At the 
Philadelphia Testing Laboratory the balls of 
cement, after moulding, are kept in moist air 
for 24 hours, and are then placed in cold water, 
which is gradually raised to the boiling-point and 
maintained there three hours. A series of experi- 
ments showed that a longer exposure to boiling 
water was uncalled for, since of a large number of 
balls which failed under a boiling test prolonged 
to 24 or 48 hours, 96 per cent. failed in the first 
three hours, and 99 per cent. in four hours. The 
boiling test is easily made, but its exact relation to 
the practical value of the cement is less easily 
established. In fact, whilst in many cases a cement 
which fails in the boiling test also fails in the 
work, in the vast majority of cases a cement which 
this test has proved to be unsound will prove quite 
satisfactory in practice. One reason for this is to be 
found in the fact that generally the cement is used 
much fresher from the kiln in the boiling test than 
it is in the work, and a few weeks’ additional 
aeration often makes all the difference in the sound- 
ness of the cement. Further, the tendency of a 
cement to disintegrate is always greater when it 
is used neat than when mixed with an aggregate. 
On the other side of the question it has also to 
be recognised that it is possible to mix a cement 
so that it will stand the boiling test, but yet 
disintegrate if merely allowed to set in the 
open. More consistent results will, however, be 
obtained if the boiling tests follow the ordinary 
twenty-eight days’ strength tests on which com- 
monly the acceptance or rejection of a cement 
depends. No greater time is taken than if the 
boiling tests were made with the cement as first 
received, but the effect of postponing them till the 
strength tests are completed is to make them a 
much surer guide as to the probable soundness of 
the cement as actually used in the works under 
construction. 


DIsTILLATION OF METALS IN QuARTZ VESSELS. 


With the aid of the new quartz vessels supplied 
by Heraeus, of Hanau, and Siebert and Kiihn, of 
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Cassel, Doctors F. Krafft, Kiich, and Haagn, of 
Hanau, have been able to conduct experiments on 
the volatilisation of metals which could not have been 
studied in glass vessels. The quartz will bear very 
high temperatures without softening, and the vessels 
may therefore be exhausted of air. It is, further, 
a very great advantage that one portion of the 
quartz vessel may be cooled while another is glow- 
ing. Thus it is possible to evaporate metals and to 
condense them in the cooler portions projecting 
from the electric furnace without risk of breakage, 
and gas-tight seals can be made in the cooler 
part of the vessel with two parts of wax and one 
part of wool grease. The metals themselves do not 
attack the quartz, but the oxides do ; care is there- 
fore necessary, particularly with lead. The Heraeus 
furnace used is a porcelain tube wound with plati- 
num foil 0.007 millimetre in thickness. The quartz 
vessels are L shaped, and the metal is, as a rule, 
placed in a bulb, blown to the top of the L, and bent 
back; the temperatures are determined with the 
aid of thermo - couples of platinum and platinum 
rhodium. The vacuum is described as one suitable 
for cathode glows. Zinc began to distil distinctly 
at 430 deg. Cent., without melting, and the dis- 
tillation afterwards continued at a temperature of 
300 deg.; the boiling zine displayed the Leiden- 
frost phenomenon, which was also observed in the 
case of cadmium. The zinc was condensed and 
redistilled six times, 3 grammes being evaporated 
in 20 minutes. Cadmium began to evaporate at 
320 deg., and distilled visibly at 448 deg. Selenium 
was easily volatilised at 380 deg. Tellurium boiled 
and distilled briskly at 540 deg. ; the recondensed 
tellurium could be melted with the blow-pipe and 
united to drops. Lead was more difficult to distil. 
At 800 deg., however, it volatilised sufficiently to 
form a mirror which could be melted, and at 
1160 deg. it boiled regularly and distilled. Anti- 
mony was volatilised at 670 deg., and distilled at 
780 deg.; bismuth volatilised at 540 deg., and 
distilled at 1140 deg., 3 grammes in 15 minutes ; 
tin could not be volatilised at 1100 deg., however. 
Silver began to volatilise at 1200 deg. ; at 1340 deg. 
it distilled at the rate of 0.09 gramme in 12 minutes. 
Copper proved more refractory; it began to distil 
at 1315 deg. Gold was the most refractory metal 
experimented with. The cut pieces of gold wire 
formed a mobile liquid at 1180 deg. ; at 1300 deg. 
some silver distilled over from the impure gold, 
at 1375 deg. enough gold had distilled to produce 
a gold mirror. The temperatures stated have not 
much more than a relative significance, as they 
depended upon the vacuum and the height of the 
vapour colour above the metals. But the experi- 
ments, particulars of which can be seen in the 
‘“‘ Berichte der Deutschen Chemischen Gesell- 
schaft,” vol. xxxvi., are very interesting, parti- 
cularly as they can be made with very small quan- 
tities of the metals. 








PaRANA.—It is proposed to construct a port at the foot 
of Calle Salta, in the city of Parana, at an estimated cost 
of 163,0112. The port is to have a depth of 22 ft. 4 in. at 
ordinary low water. 





Morginc AND McCutcHron’s TeLecrAM Coprs.—It 
may be said of the making of telegraph codes, as of books, 
that there is no end; but the trouble is that they deal 
with one section only of the many varied departments 
of commerce, and the result is too often confusion. 
There is a great opportunity here for standardisation, as 
it would save money. Rea wae this, an effort has been 
made to found a great telegraphic association practising 
a universal cipher system, and the authors of the telegram 
codes before us, and their publishers, Messrs. William 
Clowes and Sons, Limited, 23, Cockspur-street, S.W., 
have essayed this task, as commendable as it is formidable. 
Success can only be attained by the universal recognition 
of these ciphers, and this again depends on their compre- 
hensive character, and the facility with which a message 
may be coded or deciphered. Obviously, long experience 
is necessary to test the latter, but the arrangement 
seems to promise good results. The extent of the work 
may be indicated by one or two facts and figures. There 
are three volumesor codes. The first, with 2500 pages, is 
a generalcommercial and mining telegram code, and has 
an index to 7000 groups of words, 243,000 words and sen- 
tences, and 31,000 extra cipher words for tables; the 
second is a multiform combination code, with 206,460 
words, eight arrangements of 125,000 numbers, with 


YEAR-BOOKS AND ANNUALS. 


Fowler’s Mechanical Engineers’ Pocket-Book for 1904. 
The Scientific Publishing Company. Manchester. 
[Price 1s. 6d. net.]—The matter in this now well- 
known pocket-book has undergone some considerable 
alteration in the last edition, and has in some direc- 
tions been added to very largely. The portion on gas- 
engines, contributed by Mr. James Dunlop, has been 
almost entirely re-written, and we notice some very 
useful tables in different parts of the book which we 
have not seen before, among them one giving the 
dimensions of United States malleable unions for 
wrought-iron pipes from 4 in. to 4in. in diameter 
inclusive. e have found from experience that 
these malleable fittings come in very handily for 
many purposes. The section on belting has also been 
extended; and although this is an advantage, we 
cannot help thinking that it would have been made 
still more useful if one or two good forms of belt- 
lacing had been included. It is positively almost 
beyond belief the ignorance there is among users of 
belts of the best way to make a laced joint, and we 
constantly see the most barbarous perpetrations in this 
direction. Old prejudices die hard, and it is probable 
that the two wine of a thick belt laid one on the top 
of the other, and laced through in the crudest 
fashion, will be seen for many years to come. 
This is no reason, however, why one or two really 
good forms of butt-laced joints should not be in- 
cluded in the pages of a pocket- book that is sup- 
posed to pass largely into the hands of practical 
engineers. Altogether the book has in it many 
additions which will increase its usefulness; but 
having said this much, we should like to add that it 
seems to us a pity that the index should be spoiled by 
having every alternate page taken up with advertise- 
ments. Why the index cannot be kept quite by itself 
we fail to see, and we think it would be a distinct 
gain if it were. 


The *‘ Practical Engineer” Electrical Pocket-Book and 
Diary for 1904. The Technical Publishing Company, 
Manchester. [Price 1s. 6d. net.]—This constitutes the 
fifth annual edition of a handy little book, and the 
many additions which are to be found in it go to show 
that its usefulness is not likely to decrease, It con- 
tains 350 pages, which treat on all subjects connected 
with electrical engineering, some of them, of course, 
bearing only indirectly on electrical science, but a know- 
ledge of which is very desirable to every one having to 
do with this wide branch of engineering. Among the 
additions may be mentioned the standards of electrical 
conductors as recommended by the Cable Makers’ Asso- 
ciation, some useful facts in reference to conduit wir- 
ing, and several new types of electrical instruments. 


good index, which, as in the book referred to above, 
has advertisements on every alternate page. Apart 
from this drawback, however, the book is excellent.’ 








FIntanD AssEstos.—The mines of the Finska Asbestos 
Company are in the centre of Finland, midway between 
the railway termini at Kuopio and Joensuu. Some of the 
deposits are in close proximity to navigable lakes and 
channels, which give easy access to the open sea; the 
greater number, however, are about 20 miles from the 
water-ways and 40 miles from both the railway termini. 
The asbestos is found in thick strata and consists largely 
of No. 1 quality, with long silky fibre. The mining rights 
are in the hands of Mr. R. Kroseberg, of 24, Joachims- 
thalerstrasse, Berlin. 





Wuirtsy.—For some time past negotiations have been 
pending between the North-Eastern Railway Company 
and the Whitby Port and Harbour Trustees with re- 
ference to a proposal of the company to erect in Whitby 
harbour a half-tide seawall, commencing at Baghall and 
finishing at the Quay near the town railway station, the 
idea being to enclose about 35,000square yards. Consider- 
able correspondence has taken place, the trustees informing 
the Board of Trade that, while they were of opinion that 
the proposed wall would be somewhat detrimental to the 
harbour, nevertheless, if alterations which might be sug- 
gested by the trustees could be complied with, permission 
might be granted. Mr. E. R. Turton, the representative 
of the North-Eastern Railway on the Harbour Board, 
attended a special meeting of the board recently; and 
after discussion in camera, the trustees passed a resolu- 
tion that the suggested works of the company would be 
detrimental, inasmuch as it was proposed to do away 
with an existing channel alongside the company’s line, 
where vessels had been in the habit of discharging ; that 
the company’s plan lessened the area of the harbour by 
enclosing many thousands of square yards where vessels 
and small craft ‘‘laid up ;” that the half-tide wall in the 
position proposed would be dangerous to navigation ; that 
the scheme offered no return for the facilities taken away ; 





Special arrangements for numerical tables, &c.; and the 
third is a catalogue combination code for 125,000 items, 


in combination with phrases, quantities, prices, ship- | p 


ments, ports, &c., and 274 979 separate references. It is | 
impossible in a paragraph to indicate the system for using | 
the nultiform and combination codes ; but firms using 
ciphers and codes, private or commercial, should make 


and the trustees seamen that the North-Eastern Rail- 
way Company should erect, in lieu of the half-tide wall 
ro’ , @ substantial quay-wall with a channel, so that 
fishing vessels could la; seen and discharge their fish 
in close proximity to the railway line. _ These objections 
have been considered by the North-Eastern directors, 
and they now inform the trustees that ‘‘ as it their obvious 
determination to force obligations upon the company, the 





a to the publishers for the explanatory pam- 
et. 


company has decided to abandon the proposed works,” 


The book is clearly printed, on thin paper, and has 4} pe 


THREE-PHASE SWITCH GEAR. 
To THE EpiToR OF ENGINEERING. 

Srr,—Allow me to refer to the letter of Mr. Rich in 
your issue of October 30, which has only just come before 
my notice. 

read that Mr. Rich states that most of the high- 

tension air-brake switches will not stand being opened 
under load more than once. 

It is curious to note the varied experience which 
different engineers have with this kind of oppesetee, 
Mine seems to be the reverse of Mr. Rich’s. do not 
know what make of switch Mr. Rich refers to, but of the 
high-tension plants that I have desi and carried out 
I should say quite 90 per cent. have been fitted with air- 
brake switches, which are working with perfect satisfac- 
tion and without any hitch for years, moreover without 
needing any attendance. The construction of the appa- 
ratus may account in some ways for this, as a great deal 
depends ‘upon the shape of the horn fixed to the top of 
the blade, and which, in case of its being damaged in 
course of time, can easily be replaced by a new one. 
However, I very rarely had occasion to do this, although 
a great many of these air-brake switches were in use in 
factories, collieries, &c., where the current of the three- 
phase motors was very often cut out primarily without 
switching off the starting resistance. I have also used 
the air-brake switches in central - station work for 
average size units, say, up to 750 kilowatts and five 
or six thousand volts, and also in isolated plants, 
where the generators were thrown off and on under load. 
As I have said before, a great deal depends upon the 
construction of the switch, and I think that when the 
double horn type is used there is very little ground for 
complaints. e great advantage of the air-break switch 
over the oil type lies in the fact that the former is open 
to inspection at any time, and can be much more easily 
handled in case repairs are necessary. Moreover, the 
insulation of the air-break switches is, at least, as good, 
if not better, than that of the oil type. Besides this, how- 
ever, the question of price is decidedly in favour of the 
open type switch. Of ccurse, in certain cases the use of 
oil-switches is inevitable. have, however, found the 
horn type sc useful that when it was absolutely necessary 
to employ oil-switches, I have enclosed the standard air- 
break switch, with slight modifications in the construc- 
tion, in oil-boxes. Quite recently I designed and carried 
out a plant of an output of 3000 kilowatts working at 
21,000 volts, and also for this tension air-break switches 
have been used with a distinct advantage. 

Truly yours, 
ARTHUR J. BLOEMENDAL, 
187, Regent-street, London, W., November 11, 1903. 








“THE SIX O’CLOCK MAN.” 
To THE Eprror or ENGINEERING. 
Srr,—In answer to Mr. J. S. V. Bickford, I am 
— to see someone taking notice of my letter of 
ovember 6, but may I point out ;that on reperusal of it 
I still fail to see any intent or remark of mine which could 
construed into a suggestion, or otherwise, of an eight- 
hours day. Asa matter of fact, I am at present doing 
considerably over eight hours a day ; in fact, I am in the 
blissful (?) condition of having to put in an average of 
70 hours a week, while at least fourteen of my pals are 
walking the streets of Birmingham looking for work, 
which is absorbed by the willing and unwilling overtime 
workers. 
_ As far as restriction (?) of output of production rubbish 
is concerned (I like the look of the red herring drawn 
across the trail to lead off the scent of the title of the 
letter), it is in the employers’ hands, and, needless to 
point out, it has no foundation in fact, as any lack of 
production is met by them in putting the shop on over- 
time, night-shifts, starting more men, additional plant, &c. 
Iso, his time suggestion is only one of many. If he 
counts from 8 to 1 and 2 to 7, he will find by Saturday 
dinner-time a 54-hours week come out instead of 53, and I 
know of at least two firms here working that time with 
satisfaction ; and, what is more, giving the men twelve 
minutes, with the machinery emul in the various 
departments, by shipping the driving bands on the loose 
ulleys, at 5 p.m. to get their tea down them, which had 
en Fp beforehand by the shop-boys and errand- 
lads, &c., and every man-Jack of them refreshed and at 
their machines again when the bell resounds and the 
banding starts running. How does that strike J. S. V. B. 
and others, and it has not been abused yet, as when 
time is up the foreman or manager going round, and 
meeting a possible case, which, perhaps, may arise with 
a new starter, simply says, ‘‘ Well, you have had your 12 
minutes havn’t you,” which makes in five wee days 
1 hour’s time off, leaving 53 hours. : 
Since writing you last, a case has come under my 
notice of a conscientious workman (and there are some, 
you know) who, starting recently at 6 a.m. as usual, after 
a rush to get in, and not having a snap of breakfast first, 
went on with his work, but would not touch a morsel of 
his breakfast in his ket, because of the strict discipline 
of his foreman (although the others did, and laughed at 
him because they did not care a toss whether they lost 
their job or not), fell at his machine about 7 a.m. ina 
faint, striking his head against a lathe leg at his back, as 
he fell. It might have been a serious accident if he had 
fell in moving gear wheels; as it was he was all right 
again in an hour, except for his bump, and he said that if 
he had only chewed one mouthful he would have been all 
right, and he did not want to lose his job through being 
seen eating, as a job’s a job now, these hard times. 


Anyway, as I said before, as far as the indoor manufac- 





turing and allied engineering trades are concerned, there 
is plenty of room for adjustment, as far as the 6 o’clock 





708 


ENGINEERING. 





‘[Nov. 20, 1903. 











man is concerned. I should like to hear some more bosses’ 
views. 
I am, yours, respectfully, 
A Workinc Man. 


Small Heath, Birmingham. 








‘¢THE USES OF PUBLICITY.” 
To THE EprTor oF ENGINEERING. 

Srr,—-In your very interesting leading article this week 
on * The Uses of Publicity,” may I suggest that you 
exaggerate the dearth of “genius” in the present day 
and its prevalence in times past? 

I think this is in some ways more apparent than real. 
That isto say, that it is much easier looking back to pick 
out the men of exceptional mark than it is to estimate 
their value at the time. You fairly = men to 
edifices. Well, no one standing in the middle of a town 
at the bottom of a street could tell what was its tallest 
building. Looking at it from a distance on a clear day 
it would, on the other hand, be evident. 

This is shown by your comparison of Watt and 
Marconi. I believe that when Watt was of the age at 
which Marconi was famous he was utterly unknown. If, 
as we will hope, Mr. Marconi lives to the same age as 
Maberes he will no doubt do a great deal more work than he 

as yet. 

One instance of a man whose name seems likely to be 
nearly as famous as Watt’s, is Otto, whose name is often 
ae! used in describing gas and oil-engines as ‘‘ Otto 
cycle.” 


Your ay 
Teddington. F. STRICKLAND. 





To THE EpIToR OF ENGINEERING. 

S1r,—You say there is alack of pre-eminent men. Should 
you not have said that pre-eminentymen have not the 
opportunity of making a name for themselves they 
formerly had? Wealthy men, instead of using their 
wealth in bringing forward able men, dabble in stocks 
and shares, Great men are exceptions, and usually are 
of r parentage ; but the present system adopted by 
trade unions brings the genius down to the level of the 
fool ; hence the former has not the opportunity of getting 
the necessary start to enable him to make a name in the 
world, 

Yours truly, 
ANTHONY PULBROOK. 








RAISING WATER BY COMPRESSED AIR. 
To THE Eprror OF ENGINEERING. 
Srr,—I have read with much interest the paper of Mr. 


W. H. Maxwell on the above subject, published in your C 


resent issue (see page 675 ante). The subject is one of great 
interest, and I am sure it is not fully understood by most 
engineers, so that anything that throws further light on the 
matter must be welcome, especially when it takes the form 
of carefully conducted experiments. With regard to the 
theoretical part of the paper I would venture to express 
some doubt as to the correctness of the views put forth. 
First, with regard to the diagram, Fig. 1. I feel quite 
sure there is no such stratification of air and water ina 
well-designed air-lift as shown. I have experimented 
with full-size air-lifts and also with glass-tube models, and 
find that the water issues in a continuous stream, and 
that the air rises in bubbles evenly distributed in the 
water. The object of the designer should be to have air 
and water as intimately mixed as possible, so that the air, 
which expands as it rises from the lowest to the highest 
level, may take heat from the water during this expansion, 
and in this way exert the greatest possible power. vr 

x 


I further think that the formula given—viz., X= “48 


—is erroneous and very misleading. It is purely empirical 
and probably. only applies to one particular set of circum- 
stances, and gives no idea of what is really the theoretical 
quantity of air required for any given lift. The quantity 
of air varies with the proportion of immersion, the fric- 
tional resistance in the rising pipe, and with the initial 
and final air pressure in the pipe. The great object in 
working an air-lift in order to insure economy is to let the 
air escape at the top as nearly as possible at atmospheric 
pressure. Any bend or other impediment on the top of 
the rising pipe, as stown in Figs. 1 and 6, should there- 
fore be carefully avoided, as it interferes seriously with 
the free discharge of the air. 

With regard to the economy obtained with the plant 
at Tunbridge Wells, I feel sure that it must be possible 
to improve this very materially without altering the plant 
in any other respect than removing the bend referred to 
above. According to my calculation, the qnantity of air 
theoretically required for experiment No. 7 is 123 cubic 
feet per minute, instead of 260.5, or less than one-half. 
The difficulty is to regulate the admission of air, for it is 
quite mee ty to send great volumes of air through an 
air-lift, churning the wate: into foam and increasing its 
apparent velocity without raising any additional quantit 
of water. It may not be possible to work the air-lift 
with the theoretical quantity of water, but I have seen 
carefully conducted German experiments where the excess 
of air used has been far less than in the present experi- 
ment. 

Yours, &c., 
C. T. ALFRED HANSSEN. 

319, Lordship-lane, East Dulwich, 8.E., 

November 16, 1903. 








Sourn ArricaN Rainways.—A flying survey of the 
Newcastle and Utrecht Railway has been completed, and 
the engineers, Messrs, Coblenz and Grantham, have left 
for Vryheid. 


ROYAL METEOROLOGICAL SOCIETY. 


THE opening meeting of this society for the present 
session was held on Wednesday evening, the 18th inst., 
at the Institution of Civil Engineers, Great George- 
street, Westminster, Captain D. Wilson-Barker, F.R.S.E., 
President, in the chair. 

Dr. H. R. Milland Mr. R. G. K. Lempfert gave an 
elaborate and interesting paper on ‘‘ The Great Dust-Fall 
|of February, 1903, and its Origin.” From the maps 
|exhibited it appears plain that the dust reported on 

February 21 or 3 fell over nearly all parts of 1 England 
| and Wales to the south of a line drawn from Anglesey to 
— except in parts of North Cornwall, Somerset, 
ilts, and Mid-Wales. 
attracted attention either in the form 
| ofa dense yellow haze, like a London fog, oras a reddish- 
ellow powder lying thickly on trees and roofs, The 
| fall was often accompanied by temperatures considerably 
jabove the average, and by remarkably low relative 
| humidities. In order to ascertain whether the composi- 
| tion of the dust threw any light on its origin, about fifty 
| Samples were submitted to the Geological Survey, and 
| examined by Dr. J. S. Flett. In addition to the coarser 
| particles, all the samples contained a very fine grained 
| reddish clay, the particles of which were too minute to 
| be determined mineralogically. This clay was certainly 
‘derived from some source beyond the British Isles, but 
it was not distinctive enough to afford much evidence 
as to its place of origin. 

Maps have been constructed showing the distribution 
of the dust and the meteorological conditions prevailing 
over the period when it ap . These form the basis 
of adiscussion by Mr. Lempfert as to the place of origin 
and the direction of travel of the air which was passing 
over Western <oge. at the time in question. 

The g erw | of the air which reached the southern 
half of England can be traced backwards in a south- 
westerly direction to the neighbourhood of the Azores, 
but here it turns to the south, and finally to the south- 
east, and is carried back to the north-west coast of Africa 
on the morning of the 19th. The authors are, therefore, 
of opinion that there is reason to believe that the air 
which reached the southern half of England on the 22nd, 
started from the north-west coast of Africa on the 19th, 
and they consider this affords strong evidence of the 
African — of the dust, and of its having travelled to 
north-west Europe by a path not very different from that 
indicated by the trajectories. 





| 
| The dust usuall 








Coat 1n Laprapor.—Captain Reid, of Guysboro’, Nova 
Scotia, has discovered an extensive deposit of hard coal 
of excellent quality at Fortune Bay on the Labrador 
oast. 





Go.p.—The value of the gold imported into the United 
Kingdom in October was 2,851,776/., as compared with 
1,479,844/. in October, 1902, and 1,400,861/. in October, 
1901. In these totals British South African, British 
Indian, and Australasian gold figured for the following 
amounts :— 


| Oct., 1902, | Oct., 1901. 


Colonial Group. | Oct., 1903. 





£ £ £ 
British South Africa 1 083,944 567,461 428,136 
British India on 1,217,088 230,560 199,355 
Australasia .. 361,234 445,242 558,155 


The aggregate imports in the ten months ending Octo- 
ber 31 this year represented a value of 23,699,678/7., as 
compared with 17,798,237/. in the corresponding period 
of 1902, and 18,701,4697. in the we ome g period: of 
1901. To these totals the three principal gold-producing 
regions—British South Africa, British India, and Aus- 
tralasia—made the following contributions :— 











Colonial Group. | 1903. | 1902. 1901, 
— | 
£ 
British South Africa 11,162,381 | 5,756,919 1,424,996 
British India ‘ 3,394,751 | 2,808,175 6,587,794 
Australasia .. 5,124,751 | 4,602,715 4,831,704 
! | 


As regards countries from which gold is received for the 
adjustment of trade balances, the receipts from Germany 
in the first ten months of this year were valued at 131,368/., 
as compared with 79,732/. and 354,792/. in the correspond- 
ing periods of 1902 and 1901 respectively; those from 
Holland, at 711,943/., as compa with 1,005,455/. and 
95,8017. respectively ; those from Belgium, at 824,414/., 
as compared with 376,727/. and 437,343/. respectively ; 
those from France, at 257,655/., as compared with 
331,4707. and 1,112,261/. respectively ; those from Egypt, 
at 254,310/., as compared with 858,318/. and 1,148,890/. 
respectively ; and those from Mexico, at 812,856/., as 
compared with 966 977/. and 945,269/. respectively. It 
will be seen that by far the heaviest supplies of oad are 
now obtained from South Africa, in consequence of the 
substantial, although still incomplete, revival of activity 
in the Transvaal gold-mining industry. The exports of 
gold from the United Kingdom in October were valued 
at 3,320,746/., as compared with 2,415,132/. in October, 
1902, and 3,261,5237. in October, 1901. The te 
exports for the ten months ending October 31 of this year 
were valued at 20,080,221/., as compared with 11,442,583/. 
and 10,611,817/. The principal exports of gold this year 
have been made to Germany, which took 6,180,271/. ; 
Egypt ranked second, with 2,700,718/.; Mexico and 
Central and South America third, with 2,638,440/. ; 
France fourth, with 2,213,355/. ; and British India fifth, 
with 2,077,3102, 





RAILWAY ACCIDENTS. 
COLLISION AT BALLYMOTE. 


THE report of the Board of Trade inspector on the col- 
lision which occurred on August 20 last at Ballymote 
station, on the Sligo branch of the Midland Great Wes- 
tern Railway of Ireland, is of interest mainly in show. 
ing the fashion in which some of the Irish railways 
gpa to be worked. The report shows that whilst 
the up mail train from Sligo to Dublin was standing 
at the platform st Ballymote station, it was run into 
by a down passenger train, consisting of two engines 
and eight vehicles. The speed was fortunately low, 
and no serious personal damage was occasioned, whilst 
that to material was confined to the engines. The 
branch in question is single track, worked on the 
electric staff system. Ballymote is a staff station, 
and there is a loop where trains can pass each other, 
though this is not a regular passing-place for passenger 
trains. Both sets of points to this loop are, however, 
interlocked, so that the signals can only be lowered when 
the points are set for the main line, there being, in fact, 
no signals for the loop ; and when it is used, the theory 
is that the train shall be —— to a stand at the signal, 
and then sent forward by hand. In practice it is possible 
that this plan is not followed, but that the driver, who 
has a gi view of the line, assumes that the points are 
set for him, and runs on t the danger-signal in that 
belief. Anyhow, this is what occurred on the occasion of 
the accident. The drivers of the down passenger train ran 
past the danger-signal and into the mail train, as stated. 
Asa climax to the carelessness shown, the automatic 
vacuum-brake pipe on the leading engine was not coupled 
up to the train, or otherwise the driver could easily have 
avoided the collision, The major portion of the responsi- 
bility for the accident is placed by Colonel Donop on the 
railway company, who have no rules for the guidance of 
signalmen. The man in charge at Ballymote, therefore, 
after having accep the down passenger train, found 
also the mail train approaching the station. He con- 
cluded then to admit this train, and set the points for the 
down train for the loop. Unfortunately he lowered the 
signals for the up train, and only afterwards went to set 
the — so as to turn the down train into the loop; but 
on then trying to move them he found the down train 
was already fouling them. 


CoL.ision AT New StrEET STATION, BIRMINGHAM. 


Major Druitt’s report on the collision at New Street 
Station, Birmingham, on August 1 last, shows the accident 
to be of a type which we may expect never to be free from, 
so long as trains are run by living men and not by auto- 
matons, which, to quote Wendell Holmes, are ‘* too stupid 
to make a mistake,” As the 8.15 Midland passenger train 
from Bristol to Derby entered New Street Station, Bir- 
mingham, at 11 p.m. on August 1, it ran intoa London and 
North-Western engine, which was standing foul of the line, 
owing to the driver over-running his signal. Thedriver was 
an experienced man, and had only been on duty two hours 
at the time of the accident. He states that his attention 
was diverted by someone pester ge fone showing a light, 
and that he was past the signal before he realised the 

sition, and then had not time to back before the col- 

ision occurred. He was acting as pilot to another 
driver, and both were somewhat severely injured. 








ENGINEERING STANDARDS.—The Engineering Standards 
Committee have appoin Messrs. Crosby, Lockwood, 
and Son, of 7, Stationers’ Hall-court, E.C., as official 
publishers to the committee. All the reports and specifi- 
cations published by the committee may be had from the 
official publishers to the committee, or direct from the 
offices of the committee, 28, Victoria-street, Westminster. 





Our Locomotive Exports.—There can now be no 
doubt that 1903 will be a “ge year as regards our loco- 
motive exports. The value of the shipments made in 
Octobor was 215,795/., as compared with 170,616/. in 
October, 1902, and 206,3117. in October, 1901, and in the 
ten months ending October 31 this year, 1,981,148/., as 
compared with 1,844,898/. in the corresponding period of 
1902, and 1,565,509/. in the corresponding period of 1901. 
The exports have been greatly helped up this year by 
the active demand which has prevailed for railway engines 
in British South Africa. The war greatly damaged roll- 
ing stock upon the Cape and Natal Government lines, 
and as traffic has also revived, to say nothing of new ex- 
tensions which have been undertaken, it has been neces- 
sary to import new engines upon a somewhat lavish 
scale. On the other Aung the demand for British locomo- 
tives has fallen off this year in British India, although 
a set off to this discouraging circumstance has been ob- 
tained by an improvement in the South American demand. 
These je Reece at are supported by the following table, 
showing our locomotive exports in the first ten months o 
the last three years to South America, and the three 
principal groups of colonies :— 





Direction of Export. 1903. 1902. 1901. 
ae 
£ £ 
South America 190,999 113,155 200,512 
South Africa 531,224 870,585 211,785 
British India 482,330 676,019 460,252 
Australasia 346,730 313,662 310,325 


The value of the locomotives ship) to Spain in the 
first ten months of this year was 32,960/., as compare 
with 26,662/. in the first ten months of 1902, and 36, 0637, 
in the first ten mcnths of 1901, 
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PERMANENT-WAY CRANE FOR CAPE GOVERNMENT RAILWAYS. 
CONSTRUCTED BY MESSRS. JOHN H. WILSON AND 0O., LIMITED, ENGINEERS, LIVERPOOL. 

















WE illustrate above a crane recently constructed by | 
Messrs. John H. Wilson and Co., Limited, of Liver- 
pool, for the Cape Government Railways, under the 
supervision of Messrs. Gregory and Eyles, MM. Inst. 
C.E. This crane is specially designed for use in the 
railway goods yards, for shunting purposes and mar- 
shalling wagons, and can also be used, if necessary, | 
as a breakdown crane for permanent-way purposes. | 

The jib is arranged to raise and lower so that it | 
may rest on a guard wagon when coupled-up to a| 
train, The wheels, axles, axle-boxes, springs, buffers, | 
and draw-gear are all to the Cape Government Railway | 
standard patterns. The carriage side-frames are all of 
mild steel of the very highest quality obtainable, and 
all gear-wheels are of cast steel. 


Table of Particulars. 





Load lifted at 25 ft. radius ... 5 tons 
% 16 ft. radius ... S.-i 
Length of jib ... Bh gsc ayrads 26 ft. 
Gauge of rails ... me "= oe) os, OD 
Total weight in working order ©... 26 tons 
Wheelbase a yl ‘ ap 8 ft. 
Number of wheels... 6 
ee driving wheels 4 
Diameter of driving wheels ... 2 ft. 94 in. 
ET axles in journals... 4} in. 
Height of boiler St aSatl 7 ft. 9 in. 
ameter of boiler 4 ft. 





Working pressure per square inch ... 80 Ib. 
Diameter of engine cylinders F 8 in. 
Stroke of engine cylinders 10 in. 


Speed of travelling ... 6 miles per hour 








INDUSTRIAL NOTES. 

THE American Federationist for the current month 
is of exceptional interest from the labour point of view. 
It is called the ‘‘ Convention number,” commemorating 
the twenty-third year of the American Federation of 
Labour. In it is given a kind of synoptical history 
of the main events. in the career of the Federation 
and also a ‘‘Review of Trade-Unionism” in the 
United States, and partly in Canada, for the past 
year, written either by the trade-union officials of 
the several unions, or by those who know them and 
the history of the events they trace. In this respect 
the Americans are far ahead of the trade unions in 
this country. We have no such condensed view of 
| trade-union action. We have to turn to the annual 
‘reports of the various unions to learn the history 
of the past year in each particular case. In some 
| of the British unions there is still a prejudice against 
| publicity. This is not a healthful sign. If there be 
|secrecy, or attempted secrecy, many will suppose 
ithat there is something wrong to hide. But the 
| chief unions, like the Engineers, Boilermakers, Iron- 








founders, Carpenters, and others, no longer attempt 
to conceal their reports; nor is there any need. On 
the contrary, the more they challenge public opinion 
the better. The federation of unions in this country 
adopt this policy, and by doing so disarm adverse 
criticism. 

An important editorial article on what is termed 
‘*the open shop” controversy deserves consideration, 
for itis an attempt to deal with and justify the re- 
fusal of union workmen to work with non-union men. 
Without expressing an opinion on the matter in ques- 
tion, it may be useful to give a condensed view of the 
arguments adduced in support of that view. The 
article says that ‘‘ the open shop is represented as the 
embodiment of a great principle—the principle of 
equal rights and equal opportunity.” It goes on to 
state that the view held by employers is founded on an 
appeal to the Declaration of Independence, the Consti- 
tution, and the Bible. It then argues that the unionists 
are asked to give up a fundamental right to refuse to 
work with non-union men. This is declared to be a 
— and moral right, the same as to quit work. It 
takes the ground that labour is under no obligation to 
eapital to justify its likes or dislikes. It concludes 
by saying that no one, not even employers, would 
declare that union men should be compelled to. work 
with non-union men. But it does not justify breach of 
contract, only the right of the union to use its powers 
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to cease work if thought to be necessary. That is the 
view set forth. Sociologists and others may be able to 
demolish the arguments. One thing is certain, that 
this question has cost more money and led to more 
friction than disputes as to wages. It is to be re- 
gretted that disputes between workers lead to such 
results. 

The Ironfounders’ report for the current month is 
far from encouraging from the labour point of view, 
for the returns from the branches indicate a falling-off 
in trade and an increase in the number of rzen on the 
funds. On donation benefit alone there was an in- 
crease of 200 in the month. It is said that the decline 
in trade is daily becoming more perceptible, not only 
in this branch, but in most of the iron and steel indus- 
tries. The total number on the funds was 3107, showin, 
an increaseof 254. Of thetotal, 1347 were on unemploye 
benefit; 1109 on superannuation benefit ; 424 on sick 
benefit ; 171 unemployed on the trade funds ; and 56 
on dispute benefit. The latter shows an increase of 
50 in the month, owing to astrike at the Medway Steel 
Works, Stroud. The branch returns as to the state 
of trade show a decline under most of the heads from 
very good to dull, and a proportionate increase ir 
those placesdescribed as discharging to very bad. Under 
the latter heads there were 41 branches, with 6320 
members, whereas the same description in the previous 
month only mentions 28 such places. The cost of 
benefits amounted to 1030/. weekly, or 1s. 14d. per 
week per member. Mr. A. Henderson, M.P., the 
member of the union recently elected, has been chosen 
Mayor of Darlington for the ensuing gear. He gives 
in the report a short account of his work since his 
election to Parliament. 

The report of the Tronmoulders of Scotland does not 
indicate the same falling-off in trade as that of the iron- 
founders of England, Wales, and Ireland. There was, 
indeed, a slight increase in the number of idle members 
on unemployed benefit, but nothing serious. As a 
matter of fact, the funds increased fairly well each 
week in the month, showing that a fair proportion of 
the whole membership was — employed. The 
union has managed to stave off a threatened reduction 
in wages, correspondence as to which has been going 
on ever since the end of January last. It is not likely 
to be resumed this year. There was a dispute with a 
firm as to a reduction made in a moulder’s wages, 
owing, it was alleged, to bad work; but after the 
matter was placed in the hands of a solicitor, the firm 
admitted that they were wrong, and sent the balance 
to the man’s solicitor. There is issued with this 
report a statement with the correspondence relating 
to the dispute with the Brassfounders, which led to 
the suspension of the union by the Parliamentary Com- 
mittee of the Trades Congress. 


The report of the Associated Blacksmiths does not 
show any serious increase in the number of unem- 


ployed. The report covers six weeks, and hence a |P' 


comparison is instituted between that period and six 
weeks a year ago, which shows only an increase of 
10 on unemployed benefit. But there are complaints 
of adecrease in membership, though the union benefits 
are fairly large in proportion to the weekly contribu- 
tions of the members. 





The report of the National Union of Boot and Shoe 
Operatives states that trade has improved in the 
northern counties somewhat, some of the branches re- 
porting that the ‘‘state of trade is good and improv- 
ing.” It is also said that the state of the leather 
market is better than it has been for some time past. 
It is gratifying to note that no serious labour disputes 
have arisen in the past month. There was a dispute 
in Bristol with an important firm, but it ended amic- 
ably after an interview between the President of the 
Union and a representative of the firm. A dispute 
also arose at Leicester respecting the discharge of 
some operatives, whereupon the men gave in their 
notices. But negotiations ensued, and the matter was 
settled without a stoppage of work. Two or three 
other disputes arose in the Midlands, but were 
arranged. At Norwich there was a strike of some 
days as to prices, but the firm conceded the terms. 
An increased minimum wage has been cenceded to the 
lasters and finishers at Cettering. The award is 
published as to the dispute with the Leeds Co-Opera- 
tive Society in favour of the Boot and Shoe Operatives. 





The Monthly Circular of the Durham Miners’ Asso- 
ciation gives a lengthened report of the proceedings of 
the Compensation Committee, which arranges matters 
as to compensation for injuries under the Compensa- 
tion Act. For the most part all claims have been 
settled without resorting to litigation. In a few 
cases there has been an appeal to the Courts, but that 
is where some dispute arises as to liability or to the 
amount claimed. 

The question of the proposed reduction of 10 per 
cent. in the wages of miners in the various Federation 
districts was discussed at a meeting of the Conciliation 





Board on Wednesday last at the Westminster Palace 
Hotel, in the presence of Lord James of Hereford, the 
umpire. The case of the employers was put by one of 
their representatives, and that of the men by one of 
their representatives. The figures given and the 
statements made were discussed at some length. 
Lord James has reserved his award, with the view 
of carefully considering the whole matter as placed 
before him. It is said that, in any case, if his lordship 
decides in favour of the coal-owners, the reduction can 
only operate till the close of the present year—a few 
weeks hence—as the agreement then terminates. 


Notices have been issued for a 10 per cent. reduc- 
tion in the wages of American cotton operatives in the 
mills at Fall River, to be followed, it is said, by a 
similar reduction in the New England mills. In the 
first case some 30,000 will be affected, in the second 
50,000 more. The state of trade is such that a strike 
to resist such reduction is not likely to take place, 
as the millowners have large stocks, and little raw 
cotton. 

The Parliamentary Committee of the Trades Union 
Congress have decided to issue a statement of the 
whole case of preferential tariffs as proposed by the 
er Committee, as it would affect labour 
generally in this country. 





It is complained in the Wolverhampton district that 
the iron and steel trades are being disturbed by the 
renewed activity of the agents of the American Steel 
Trust. They have not, it is said, been able to do 
much actual business, but they have created an uneasy 
feeling, and a weakening of prices has been the result. 
Marked bars have been steady at quoted rates; but 
orders have been slack for other material. Steel has 
been in fair demand ; but negotiations have slackened 
off in consequence of American competition. 





In the Birmingham district there are the same com- 
laints as to the activity of the American Steel Trust. 
he iron market was flat. Makers: complain of unre- 

munerative prices. But marked bars maintain full 
quoted rates, and makers of unmarked iron have been 
better engaged. There has also been fair inquiry for 
black sheets fur galvanising purposes. Quotations for 
steel are unchanged. 





The position of the engineering and iron trades in 
the Lancashire district is regarded as unsatisfactory, 
but the chief engineering establishments are fairly 
well engaged on work in hand, so that there is no 
actual depression. The locomotive branches are not 
quite HF brisk as they were, while boiler-makers and 
hydraulic engineers report trade as slack. Structural 
and electrical engineers continue busy. The outlook 
in the textile trades is improving, so that possibly the 
engineering branches in that connection will also im- 
rove. There is no large increase of unemployed on 
the lists of the chief trade unions as yet, though some 
are fearful of an increase. 





The Jronworkers’ Journal for November contains 
reports of speeches by the General Secretary of the 
Iron and Steelworkers’ Association and others on the 
tariff question as it affects those trades. It would 
a gue that the iron and steel-workers in all parts of 
the country are opposed to any meddling with free 
trade in those industries. The report of the accoun- 
tant in connection with the Midland Wages Board 
certifies that the average selling price of iron, &c., 
was 6/. 15s. 10.87d. per ton; the wages of puddlers 
are to be 83. 9d. per ton; the millmen’s wages in 
proportion. The Welsh committee have agreed 
to terms as to the wages to be paid to certain 
workers in the Pontypridd Iron Works. An error 
which had arisen in the accountant’s certificate for 
August has been rectified, regret being expressed for 
the error and its consequences. A table is given of 
the percentage of wages paid to the total cost of pro- 
duction in several industries ; coal stands first at 55 
per cent.; brewing is last, with only 7.5 per cent.; gas 
stands at 20 percent. Other industries range from 
37 in shipbuilding to 22.6 per cent. in the textile 
trades. Aninteresting feature in this month’s journal 
is a chronological account of Mr. Chamberlain’s pro- 
mises as to old-age pensions in various speeches made 
in connection therewith from 1894 to the present time. 
The record is a curious one, and must have cost some 
time and trouble to prepare. 





The report of the Amalgamated Society of Car- 
penters and Joiners states that ‘‘ there are no trade 
matters calling for special notice” this month. That 
in itself is satisfactory, for usually when trade is 
trending downwards there are labour struggles and 
strife. Never in the history of trade-unionism has 
there been so little friction as now. There have been 
reductions in wages, but for the most part they have 
been effected without much strife. That trade is 
bad is shown by the fact that 3037 members of the 





union are in receipt of out-of - work benefit. There 
are also 1342 on the sick list, and nearly 1500 
on superannuation benefit. In looking over the 
trade returns it appears that employment gene- 
rally is pretty fair in the United States, Canada, 
New Zealand, and Australia. The members are 
cautioned against making terms on their own account 
with insurance agents in cases of compensation, 
especially when the union has taken the case up. 
It is said that some have accepted a lump sum which 
is ridiculously small. Such men would, if the illness 
continued, come on the funds for sick benefit after 
the money paid was exhausted. It is proposed to 
compile a table of wages paid on the Continent. 





The question of the increasing expenditure on super- 
annuation by trade unions is the subject of much com- 
ment in many of the records of these societies ; and it 
stands to reason that, without a satisfactory infusion 
of youthful members, the future must always be re- 
garded with some degree of uncertainty. This increased 
cost seems to average in some societies as much as 
8 per cent. per annum. Thus, in the case of one of 
the largest societies—the Amalgamated Society of 
Engineers—-the amount for superannuation ten years 
ago was about 13s. per member per annum, and now 
it is within a few pence of 20s. In the case of the 
Scottish Moulders’ Union the increase is from 10s. 5d. 
to 18s.; in the Ironfounders’ Union from 10s. 9d. to 
16s. 6d.; in the Carpenters and Joiners’ Union from 
3s. 6d. to 6s. 5d.; and in the Boilermakers’ and Iron 
Shipbuilders’ Union from 3s. to 6s. 6d. In other 
words, while ten years ago the proportion was about 
20 per cent., it is now over 30 per cent. of the con- 
tributions per member. This, of course, is due to the 
increasing proportion of superannuated members to 
the total. Twenty years ago this proportion, in con- 
nection with the Amalgamated Society of Engineers, 
was 2.2 per cent.; ten years ago it was 3.2 per cent.; 
now it is.4.4 per cent. In the Ironfounders’ Society 
the increase in twenty years has been from 2.3 per 
to 5 per cent.; in the Carpenters and Joiners’ organisa- 
tion from 0.2 per cent. to 1.7 per cent.; in the Boiler- 
makers and Iron Shipbuilders from 0.8 per cent. to 
1.6 per cent.; and in the Steam-Engine Makers’ Society 
from 1.4 per cent. to 2.4 per cent. 


The quarterly report of the Federation of Trade 
Unions shows that the organisation is advancing 
financially, the number of affiliated bodies having now 
reached 81, while the income for the quarter—7922/.— 
includes 918/. for interest on investments. The expen- 
diture was only 2890/., so that the reserve fund has 
materially increased, being now 88,238/. One of the 
most interesting points dealt with in the report has 
reference to the establishment of a labour news- 
paper, the question of which was before the Leicester 
‘Trades Congress, and was remitted to the three national 
committees. Mr. Mitchell, in this federation report, 
seems to regard the present situation as favour- 
able for the establishment of such a paper, and he 
seems to have little faith in the existing newspapers as 
a medium for the ventilation of independent views on 
labour questions. The statement he makes is, however, 
on the face of it exaggerated, because there can be no 
two opinions as to the general fairness of the great 
majority of the daily papers ; and the amount of space 
and sympathetic consideration which they devote to 
labour topics is one of the characteristics of modern 
journalism. It seems very doubtful if a labour paper 
could prosper. The most interesting part of Mr. 
Mitchell’s remarks on this subject have reference to 
the work being done on the Continent, but in quoting 
it we would premise that the daily paper of Euro- 
pean countries is a very different product from the 
dailies of this country, wherein so much freedom of 
thought and variety of treatment are displayed. Mr. 
Mitchell says that ‘‘ excellent work has been’ done by 
a number of papers which favour our movement, but 
nothing approaching the work done on the Continent 
has ever been attempted—the owning of papers by the 
party itself. In Denmark, for instance, the Labour 
party owns, in addition to the Social Democrat, with its 
circulation of 50,000 copies daily, 15 other daily news- 
a gi a this in a country the second city of which 
only numbers: 40,000 inhabitants. Towns of 9000 and 
10,000 inhabitants boast their daily Labour paper ; 
surely there is room in this country for one.” 





There were about 500 men present at the last 
meeting of the Penrhyn strikers, held on Saturday 
night at the Bethesda Market Hall, Mr. Henry Jones 
presiding. The chairman said that, though last week 
they all resolved to abide by the vote of the majority, 
they had by scores, if not by hundreds, sought work 
at the quarry before they received the results from 
South Wales. Such men only deserved the name of 
traitors. The South Wales men had decided to let 
them at Bethesda do the best they could, and those 
who had remained at home were blamed for the present 
state of affairs. He now declared the strike at an end, 
and those who had been faithful would receive the 
strike pay due to them next week. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Inaugural Address by Ropert Kaye Gray, President.* 

GENTLEMEN, —Another session has opened, and another 
President addresses you, the twenty-eighth person who 
has had this privilege. On this occasion one of our usual 
forms of procedure must be dispensed with, or I should 
have to fill the réle of vacating the chair in my own favour. 
You will remember that Mr. Swinburne, who gave us an 
extremely interesting and valuable address a year ago, 
resigned the presidentship two months before his term 
was completed. This he did in order to permit a tele- 
graph man to be at the head of the Institution during the 
recent International Conference in London, to which 
— delegates from foreign Governments were in- 
vited. 

For obvious reasons I cannot criticise Mr. Swinburne’s 
action in this matter, but I feel at full liberty tosay that 
the manner in which he carried out what he thought to be 
the best interests of the Institution was accomplished 
with great consideration, and for this, so far as it affected 
me personally, I tender him my sincerest thanks. 

ou, gentlemen, have placed me in the honourable 
position which I now fill, but the honour which you have 
conferred is one that carries with it a responsibility which 
might better have been confided to other hands. _ 

The Institution is ever growing, and shows the life that 
dwells in every healthy hardy plant which from a seed- 
ling becomes a well-grown tree. Not one of the founders 
of the Institution in 1871 could have foreseen the develop- 
ments of a third of a century later. The guidance of 
your former Presidents and Councils has been wise, and 
it is for us to follow in their footsteps with the same open 
minds which have led to the consolidation of many 
diverging interests into one complete whole. We are 
under a debt of gratitude to the Institution of Civil Engi- 
neers for many advantages they have conferred on us, 
and not the least is the cordial hospitality they give us in 
their magnificent building. Your successive Councils 
have continually had brought to their notice the desira- 
bility of our Institution possessing a permanent habita- 
tion, and it is believed this feeling is general among the 
members. I take this opportunity of stating that, in 
deference to this view, a site has m acquired, which, 
in the opinion of the Council’s technical advisers, will 
amply suffice for the erection of an Institution building 
in ich a suitable lecture theatre and other necessary 
offices could find place. Your Council has no intention 
of proceeding with the construction of the Institution 
building’ until they believe the Institution to be strong 
enough financially to meet the necessary expenditure 
while remaining in possession of a handsome surplus. It 
is also thought that pong = ag me in the near future may 
permit of an alliance with kindred institutions for the 
erection of one large Temple of Engineering, where the 
various branches may find their homes. A portion of this 
building could be allotted to the joint occupation of the 
various sections of engineering, and each section could in 
addition possess the accommodation it might require for 
its own particular work ; a Senate or Court of Governors 
appointed by the sections being constituted the supreme 
body. I understand that the late Sir William Siemens 
had such a conception, and perhaps its realisation may 
now be within the range of practical politics. In the 
event of such a scheme maturing, the property in Tothill- 
street which the Institution has acquired can sold, 
as it will always be a realisable asset so long as no special 
building is erected on it. A Temple of Engineering 
costing a quarter of a million would be a fit home for the 
engineering bodies of this country. 

Many opinions have been advanced as to the scope and 
aim of an institution such as ours, as to what it should do 
and what it should not do, and as to its relations with 
kindred societies. This, of course, is contentious matter, 
and should not probably be touched in an address ; but I 
take advantage of the immunity from criticism in this 
room which my position to-day grants me, and will make 
a few remarks on the subject. ‘In early days the Institu- 
tion was the only association or body which could voice 
the views of electrical men, and therefore everything 
touching their interests was fit matter for discussion. 
To-day the necessity is not so imperative, as, owing to 
the great development of the electrical industry, other 
bodies are springing up who can more properly deal with 
a variety of questions which affect, but only indirectly, 
the Institution as an Institution of Electrical Engineers. 
As time goes on this necessity will become less and 
less, and the Institution will fall back into its proper 
function as an Institution of Electrical Engineers, and 
will not fill the part of an Association of Electrical Engi- 
neers, which it has often been obliged to do in the past. 
The word “ institution” in this connection rs, in my 
mnind, the meaning of a body for dealing with technical 

interests, while ‘‘ association” implies a corporation 
whose functions are related to everything affecting 
general interests. I hope that the Institution, for 
some time yet, will continue to take an interest in 
things general as well as technical, and conserving the 
Open mind and progressive spirit to which I referred 
m my preceding remarks, will assist in every reason- 
able way the aspirations of the different electrical 
associations which are being formed from day to day. 
these associations must not be looked upon as rival or 
interfering bodies, but rather as bodies formed to meet 
areal want, and from that point of view deserving every 
assistance and encouragement from the older body. 

There is one more point in this connection which, from 
time to time, provokes comment and criticism, and that 
18, that many members of this Institution contribute 
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papers to the Institution of Civil Engineers and other 
bodies, which, in the opinion of the critics, should have 
been presented to this Testitutien, I do not think this 
is a fair or a wise criticism. People, readers of papers 
or others, will always carry their wares to the best market, 
and the only effective way of dealing with the situation 
is for the members and officers of this Institution to strive 
to make our marke the best. Those who read papers on 
electrical subjects in other institutions are in reality doing 
a great good to the electrical industry and to this Institu- 
tion, as they play the part of the missionary who goes 
out into the wilds, spreads the light, and eventually 
gathers converts into the fold. I therefore say that our 
members who read papers before other institutions or 
societies are well-doers, and should not be submitted to 
the unfair criticism which emanates from a spirit akin to 
some of the elements of trade-unionism, and is much to be 
deprecated. While admitting the desirability of the 
existence of these electrical missionaries, I also ur 
that the members and officers of the Institution should 
leave no stone unturned in their search for what is good 
and useful to the Institution. Our predecessors have done 
this, and the task of the present Council and members 
should be much easier than the task which their fore- 
runners have performed. What they accomplished is 
made clear by a reference to our membership. An insti- 
tution, which in 1871 numbered 80 persons, and to-day 
numbers 4800, has every reason to be proud of its develop- 
ment and growth. It is my belief that the Institution 
will continue to develop, and if it is governed in a tolerant 
and broad-minded spirit will never cease to be the referee 
in all cases affecting electrical science and industry. 

I now propose to lay before you some matter I have had 
collected relating to the effect that existing legislation 
has had on electrical enterprise, and containing a few sug- 
gestions for the betterment of the present situation. 

As the generation and supply of electricity for lighting, 
power, or traction are strictly regulated by Act of Parlia- 
ment, it is obvious that electrical progress must be 
seriously affected for good or for evil by the state of the 
law relating to electricity. It is impossible to attempt 
here to cover the whole field of electrical legislation, but 
attention may be directed to one or two special points. 

If we omit the Electric Lighting (Clauzes) Act of 1899, 
which merely codifies the provisions, usually incorporated 
in a Provisional Order granted by the Board of Trade, 
we find that there has been no oublie legislation upon the 
generation and distribution of electricity since 1888, when 
an Act was passed toamend certain defects in the original 
Act of 1882. This absence of legislation during a period 
in whick the applications of electricity to the service of 
mankind have been enormously improved and extended, 
would not be remarkable if the original Acts had been 
adequate, nct only to the needs of the time at which they 
were passed, but to those of the present day; but, as 
everyone knows, this is far from being the case. Those 
Statutes were framed to meet the case of distribution of 
electricity over a small area, and no provision was made 
for the time, which has long since arrived, when it would 
be possible, and even economical, to distribute from a 

iven centre over a wide area, extending far beyond the 

undaries of any particular parish or municipality. 
There might still have been a sates that the parochial 
idea embodied in these early Statutes would, in the course 
of time, have been abandoned, had not Parliament fixed 
this idea as a permanent feature of British electrical dis- 
tribution by giving to the local authorities the right of 
purchase of the undertakings supplying their areas after 
a period which was first stated at twenty-one years, but 
afterwards extended by the Act of 1888 to forty-two 
years. In addition to this, the Act of 1888, although 
intended to promote the introduction of electric lighting, 
went far towards stifling private enterprise in this direction, 
by giving to the local authorities a veto on any petition 
to supply electricity within their areas. Thus it has 
come to pass that in spite of the great progress made 
since 1888 in the science of distribution, no one but a 
local authority can to-day obtain free, unimpeded access 
to the Board of Trade with a petition for a Provisional 
Order; and as local authorities are as jealous of one 
another as they are of private companies, the general 
result is that the municipal area is still the unit area for 
distribution. 

There are, of course, many other prominent defects in 
the Electric Lighting Acts. They do not, for example, 
provide for the compulsory purchase and sale of sites for 
generating stations, nor yet for the erection of these 


stations outside the area of supply. If promoters of an | pi 


undertaking desire either of these things, they must pro- 
ceed by special Act, not by Provisional Order ; and the 
best proof of the inadequacy of the Electric Lighting 
Acts to modern needs is that these private Acts usually 
contain special clauses, of which the object is to render 
inapplicable a larger or smaller number of the sections of 
the controlling public Statutes. The whole subject was 
considered in 1898 by Lord Cross’s committee, which 
made many recommendations of the highest value— 
among them, the abolition of the veto and the removal of 
the defects just noticed ; but until the present year the 
Government has shown no sign of being desirous or willing 
to give these recommendations the force of law. The 
Institution of Electrical Engineers, which has always 
been alive to the serious consequences of this defective 
legislation, sought in June of last year to bring pressure 
upon the Government,. by sending a deputation to the 
President of the Board of Trade. It is impossible to 
express more forcibly or more clearly the objections to the 
present law than was done by the members of our deputa- 
tion on that occasion ; but, although we were then pro- 
mised a measure to remove these objections, nothing was 
attempted until May of this year, when a Bill, embodying 
most of therecommendations of Lord Cross’s committee, 
was introduced in the House of Lords by Lord Wolverton 





at the instance of the Board of Trade. But the Bill did 
not get beyond the introductory. stage, and at the close 
of the session no p mn made. The measure, 
however, must not be allowed to drop; and as the Pre- 
sident of the Board of Trade has told us that his depart- 
ment desired to ‘‘ press forward” this measure when 
opportunity offered, we may express the hope that next 
session it may not only be introduced, but may be placed 
upon the Statute-Book. 

With regard to the distribution of electricity for power 
purposes, the Electric Lighting Acts make no special 
provision. Any consumer may use his supply either for 
a or power, or both. But in recent years the idea 
of promoting large power schemes to supply very wide 
areas has come prominently to the front, and since 1900 
several such schemes have been authorised by special 
Acts of Parliament. The powers of supply conferred 


upon companies under these Acts are two-fold: they 
may supply energy for power pu to any person, 
and they may supply energy in ulk to authorised distri- 


butors. In this connection it may be noted that if the 
Bill introduced by Lord Wolverton becomes law, it will 
be possible to obtain —— for supply in bulk to 
authorised distributors by Provisional Order, instead of 
proceeding, as at present, by special Act. The most 
important point, however, about these modern power 
schemes is that in many cases the promoters come into 
sharp conflict with local authorities and other authorised 
distributors supplying urban or rural districts within the 
large area which they desire to cover by their scheme. 
The local authorities are especially antagonistic to 
any proposal which would allow another body to 
come into their area to supply electricity, and in some 
cases Parliament has cut out, from the area which a 
particular scheme desires to cover, various towns and 


districts ssing their own electricity supply under- 
takings. Now it seems desirable that the hoon authorities 
should consider carefully the advantages of taking their 


supply in bulk from a power scheme, instead of gene- 
rating for themselves on a small scale. In very many 
cases it would be much more economical to do so, and 
they would still be left the sole distributors in their own 
areas. But if local authorities will not do this, Parlia- 
ment must consider what is best for the country at large ; 
and as the rural districts must obviously gain by the 
supply of electrical energy at cheap rates, the towns 
should not be allowed to prevent this gain by obstructing 
or rendering ineffective the scheme for the larger area. 
The point is that if all the towns, which constitute the 
“fat” districts, are cut out of these schemes, leaving only 
the ‘‘lean” rural districts for the large-area companies, 
there can be little or no hope of financial success. In 
order to obtain, therefore, the greatest good for the 
greatest number, the larger authority ought to be allowed, 
wherever possible, to prevail over the smaller munici- 
palities opposing it, especially when we consider that 
this does not entail an injustice to these municipalities, 
but only a slight narrowing of the field of municipal 
enterprise. 

It remains to consider what is, perhaps, the most re- 
markable feature in recent electrical progress—the de- 
velopment of the electric tramway. The law relating to 
this branch of the subject is, unfortunately, still more 
unsatisfactory than that dealing with lighting and power, 
for the peor = Sat still the Tramways Act of 1870, 
which was passed before electric traction was introduced, 
and was intended to deal simply with the ordinary horse- 
tramway. The defects of that Act are too well known 
to require mention here; the objectionable veto given 
to the local authorities has once more been sufficient in 
itself to retard progress to an extraordinary degree. The 
fact that in the last few years electric tramways have 
developed so much in this country is not due to the exist- 
ence of the Tramways Act, but principally to the fact 
that it was found possible to evade that Act to a con- 
siderable extent by promoting these concerns under the 
Light Railways Act, 1896—an Act which was really in- 
tended for another class of undertaking altogether. That 
Act has proved beneficial to a high degree, as it lowers 
the cost and simplifies the edare when a tramway 
scheme is promoted ; but in the years during which it has 

nin operation, various defects have been discovered, 
and attempts have from time to time been made to have 
them remedied. My predecessor, Mr. Swinburne, 
inted out these defects to the President of the 
oard of Trade when our deputation waited upon 
that Minister last year, and here, again, we were 
romised a measure to remedy them. A Bill was 
introduced this year, but it was unsatisfactory in 
the extreme, as it made no attempt to deal with the 
whole subject, but merely tinkered at one or two details ; 
and we cannot regret, therefore, that it made no pro- 
ress. The of Trade had previously appointed a 
ommittee to consider what amendments of the Act of 
1896 were desirable; and as the President of the Board 
of Trade told our deputation that a report had been 
received from that Committee, we naturally ex 
that the new Bill would deal comprehensively with the 
subject ; but in this we have been disappointed. The 
old Tramways Act ought to be repealed, and replaced by 
a measure suitable for modern needs. - Under the Light 
Railways Act the powers of the Commissioners might 
with great advantage be extended. At present they are 
hampered by the feeling that, if not bound by the letter 
of the Tramways Act, they must, as far as possible, 
respect its spirit ; and hence the absence of consents from 
local authorities has more weight than is proper. In 
cases where a light railway scheme is likely to compete 
with an existing railway company, the provision that the 
promoters must proceed by Private Bill, and not by an 
es before the Light Railway Commissioners, also 
militates considerably against the usefulness of the Light 
Railways Act. by curtailing the powers of the Commig. 
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sioners ; and this restriction ought to receive attention in 
any amending measure. 

These are but a few of the numerous points in the 
present law which call for attention. The whole of our 
electrical legislation is in urgent need of reform ; and, 
after so many promises have been made, it will be very 
regrettable if nothing is done to remove the existing 
defects. 

While the electric light and power undertakings have 
obtained but little legislation in their favour, it is a relie 
to see that Parliament has granted railway oat 
certain advantages. By the Railways (Electrical Power) 
Act, which received the Royal Assent on August 14 last, 
existing railway companies, desiring to convert any of 
their lines to electric traction, are enabled to obtain 
sufficient powers for so doing by means of an order of the 
Board of Trade. They may become interested in power 
companies, and may take from them electrical energy for 
the supply of their main or branch lines. eee 

In spite of the legal impediments referred to, it will be 
found on investigation that substantial progress has been 
made in Great Britain in the utilisation of the electric 
current for both light and power purposes. 

Exclusive of traction motors, in March of this year 
lamps and motors, equivalent to over 14,000,000 eight- 
candle-power lamps, were connected to the mains of public 
electricity supply undertakings, the Metropolis being 
represented to the extent of about 5,000,000. There were 
about 300 towns enjoying the advantage of an electricit 
supply, this number including, with two exceptions, all 
the towns whose population exceeds 100,000. The excep- 
tions were Tottenham and the Rhondda district, which 
did not seem anxious to be alongside of their thirty-eight 
fellows. It appears that at this period, exclusive of power 
companies, the public supply stations had motors amount- 
ing to 55,000 horse-power connected to their mains. 

funicipal undertakings own generating plant of a 
rated capacity of 320,000 kilowatts, and —— under- 
takings are represented by 160,000. In the Metropolis 
the companies are proprietors of about 100,000 kilowatts, 
whereas the public bodies are responsible for approxi- 
mately 28,000. The pre-eminence of the companies in 
London is due to the fact that they acted as the pioneers 
and were first in the field. The average rated capacity of 
a British station appears to be about 1400 kilowatts. It 
is to be remarked that while in the provinces the average 
municipal station has a capacity of nearly three times 
that of a company station, in the Metropolis the ratio is 
reversed. Again, the average Metropolitan company 
has, approximately, ten times the plant capacity of the 
average provincial company. _ ; 

It is interesting in this investigation te note that 
modern tendencies in this country are decidedly in favour 
of the direct-current system with a three-wire distribution; 
the number of direct-current undertakings increased from 
139 in 1901 to 214 in 1902 and 260in 1903. For these three 
years the alternating-current stations numbered 67, 68, 
and 69 respectively. There are now established in Great 
Britain 13 two-phase and 5 three-phase stations, exclusive 
of power-transmission stations. In 29 cases supply is 
given on two or even more systems. Many of the alter- 
nating-current stations have taken up the supply of direct 
current, others have added two-phase or three-phase 
supply to their single-phase service, or have changed over 
completely to one of these. The direct-current system 
appears to be in no immediate danger of supersession, in 
part owing to the raising of the voltage, and the conse- 
quent possible extension of the service area. The number 
of voltages in use is somewhat confusing, and presents to 
the Standards Committee a difficult problem to solve. 
These voltages now amount to about 16, and out of 289 
examples of pressures nearly one-third are declared at 
230, more than one-sixth are given as 220, while voltages 
of 240, 200, and 100 claim about one-eighth each. There 
are between 50 and 60 stations which revel in more than 
one declared pressure. The extent to which the change 
from one voltage to another has taken place may 
judged from the fact that in 234 cases the pressure is up- 
wards of 200 volts; 64 supply current both above and 
below 200, and there are only 29 whose supply is entirely 
under 200 volts. 

Although at the present moment the efficiency of carbon 
glow-lamps, and, in certain cases, of are lamps, is not so 
great at the higher voltages, yet it cannot be gainsaid 
that the change of voltage has been a beneficial one both 
for the su plier anc the consumer. The supplier has 
benefited through a more profitable use of his current 
conductors ; this benefit has considerably more than out- 
weighed the expenditure, in other directions, that the 
change entailed. In many cases one of the large expendi- 
tures must have been in the purchase of storage batteries, 
for it appears that out of 330 stations no fewer than 240 
use these batteries to a greater or less extent. The only 
drawback to the change would appear to exist in the case 
of small motors, 

Some remarks on the methods of charging for current 
could be made ; but I limit myself to pointing out that 
the number of lighting undertakings in which the 
maximum-demand system is employed alone is now 104, 
as compared with 114 in 1902, or, say, 314 per cent., 
instead of 40 per cent., of the totals of the respective 
years. The maximum-demand system, in conjunction 
with one or more other systems, is used in 74 cases, as 
against 38 in 1902, or, say, 224 per cent., as compared with 
134 per cent. A simple a * so rate gives the corre- 
sponding figures of 70 and 63, representing 214 per cent., 
against 22 per cent. I regret I have not been able to 
collect information with regard to private installations in 
Great Britain, which would prove sufficiently compre- 
hensive. I have therefore decided to leave this portion 
of the subject alone. 

There is still room for improvement in the carbon glow- 
lamps. I am given to understand that 16-candle-power 





lamps for 200 volts and upwards, with a life of 1000 hours 


at an average consumption per candle of even 4 watts, | p 


can hardly be obtained as a commercial article. The pro- 
duction of the Nernst lamp seems to be improving, and 
its employment in a large number of towns for street- 
lighting and in many private installations will enable 
sar ge to thoroughly appreciate its merits and utility, I 

nd that the most {recently-introduced pattern — 
# candle per watt when new. Nernst lamps are u by 


f | about a thousand supply companies in the United States, 


the Hartford (Connecticut) Company alone —s 
about 4000. In many cases these lamps are maintain 
by the supply company without extra charge, or at a 
nominal cost. The a A lamp of Auer von Welsbach 
is well spoken of for low vol in some quarters. 
Twenty-five to 30 volt-lamps have been made which show 
little diminution in light-giving power after 800 to 1000 
hours burning. Apparently they absorb about 1.5 watts 
ved candle, but are expensive to purchase. We shall 
oubtless hear more of the mercury-vapour lamp associated 
with the name of Mr. Cooper Hewitt. : 

While with alternating-current work the tendency is 
always to simplify the switch-gear to the utmost, this does 
not seem to be universally the case in direct-current 

ractice, at any rate in the smaller public supply stations. 
eane of these have elaborate plug- 8, numerous bus- 
bars, expensive battery regulators, and all sorts of alter- 
native ways of doing the same thing. In many cases 
where these complications do not exist, not only the com- 
fort of the staff, but the efficiency of the service, are 
greatly increased. It appears to be forgotten that every- 
thing tending to simplicity has a beauty of its own which 
no complication can ever rival. In spite of the absence 
of any notable development in switch-gear, a very high 
standard has been attained by British designers, especially 
in heavy power and lighting work with alternating 
currents at high pressure. Following a totally different 
line from the Continental and American practice, our 
engineers have evolved apparatus which is at the same 
time safe, simple, and reliable, while occupying a mini- 
mum of space. 

In the early days of the electrical industry, when the 
range of possible distribution of current was restricted, 
the engineer had to seek a site for his generating station 
in crowded and expensive districts. ‘To economise space 
he employed yy oe ory reciprocating engines and water- 
tube boilers. At that period he could doubtless do this 
with advantage, as the generator units in use were, com- 
paratively speaking, small. To-day the units are larger 
and the range of possible distribution is increased. It is 
not, therefore, so necessary to follow the old practice, and 
in many cases to do so is inadvisable. 

_ Among the remarkable things of the year may be men- 
tioned as in course of construction, four turbo generators 
of the Parsons type, each rated at 5500 to 8280 kilowatts, 
and meets space measuring only 51j ft. by 14 ft. by 
12 ft. A 6500-kilowatt turbo generating set is being built 
by Brown, Boveri and Co., which measures 59 ft. by 10 ft. 
by 10 ft. A Curtis turbine of 5000 kilowatts is running 
in Chicago; this turbine is a combination of the Parsons 
and De Laval systems and is arranged with a vertical 
shaft—a somewhat inadvisable design. In shape it is cy- 
lindrical, and, including turbine and generator, stands 
25 ft. high with a diameter of 14 ft. It may be interest- 
ing to note that there are over half a million horse- 
power of turbines in use or on order, and 24 stations in 
this country use the turbine more or less. While re- 
ferring to large units, it may be of value to state that the 
Société Cockerill of Seraing is expected to show at the 
St. Louis Exhibition next year a gas-engine of 3000 
horse-power ; this engine will have two cylinders, each 
51 in. in-diameter, and will run at 85 revolutions per 
minute. It is said that the Gasmotoren Fabrik Deutz is 
designing a 6000-horse-power engine. 

With relation to electric driving in factories and ships, 
we all remember the excellent papers read before this 
Institution by Mr. Williamson and by the late Mr. C. E. 
Groves. The contribution of the latter was especially 
interesting to me, as it showed in a striking manner the 
progress in the employment of the electric current on 
shipboard from the time of the Silvertown Company’s 
installation on their cable steamer Dacia, in 1879, down 
to the huge developments already reached at the time 
the paper was read. 

Among the recent varied uses to which electro-motors 
can be put may be mentioned gold-mining at the Klon- 
dike, where they are employed in dredging, washing, and 
conveyifig the material to the tip. Another instance is 
the driving of a rolling-mill, where a 400-horse-power 
motor is coupled direct to the rolls. Ina large plate-glass 
works in America there are four generating sets of 4000 
kilowatts each and one set of 350 kilowatts; there are 
also twenty motors of 450 horse-power each and twenty 
of 200 horse-power ; the three-phase system is in use at 
5800 volts with frequencies of 40 and 25 cycles per second. 
A large colliery in the same country has plant of 2900 
kilowatts, the installation comprising forty-four mining 
locomotives and 75 miles of underground trolley wire ; the 
power is transmitted at 5600 volts, three-phase, 25 cycles 

r second, but is converted for use at 275 volts. At the 

arnegie Works electricity is used for almost everythin 
ae ete and it is stated that, in the Homes 
Steel Works of Pennsylvania, by the aid of electricity, 
4000 men make as much steel as 1s made at Krupp’s with 
15,000 men. 

_ Since the establishing of the Portrush electric tramway 
in 1883 the electrical engineer has encroached on the field 
of the tramway engineer, and co’ uently the purely 
tramway work as apart from the electrical work has often 
shown t e mark of the active, clever, but untrained mind, 
impossible curves and grades being attempted, and un- 
necessarily expensive work being done. ere has been 
some advantage in this no doubt, as the experience gained 





by these works, although expensive, has tended to im- 
rovements in practice. There is an American manner 
in this mode of procedure which leads to a free use of the 
scrap heap. The individual suffers, but the community 
eventually gains by the survival of the fittest. It is, I 
suppose, a rule which applies, and must apply, to all 
young nations and industries. The rough and tumble 
while it lasts is interesting and exciting, and doubtless 
drives the workers to put their best foot foremost. The 
olden rule, ‘*‘ Be sure you are right and go ahead,” is the 
t to follow ; but it often happens that one dies and is 
taken from the arena before even the first part of the rule 
is —— with. On the whole, therefore, it is, perhaps, 
as well that chance should be allowed to play its part, and 
that activity and energy should not be troubled with a too 
severe bearing-rein. The rule before cited should — y 
be modified in the manner of the saying of the Northern 
farmer to hisson, and should read, ‘‘ Be sure you are right 
and go ahead, but go ahead.” I think this has been the 
motto that has been adopted by electrical engineers since 
1877, with the much desired effect that sufficient improve- 
ment has been made to enable the electrical barque of this 
country to be steered into still water for a time. This 
happy condition does not, I believe, exist in Germany or 
America, where yg ge! there are “‘ more heads to be 
broke.” We have been toiling up a steep hill for many 
years, and the time has now arrived when we should stop 
and survey the landscape as a whole, instead of narrowing 
our view to the particular point towards which we 
happen at the moment to be ascending. Already many 
of the paymasters are questioning the — theory, 
as they know by experience that this is often evolved from 
nothing but a ceaying for change, and a want of ys grees 
tion of the true value of money on the part of their 
advisers. I make these remarks with no desire to convey 
the idea that work in this country is not carried out 
conscientiously and well, but rather with the view of 
suggesting a curbing of the expenditure of money which 
produces a semblance for the moment of unbounded 
prosperity, while in reality it only means riding full 
gallop for a fall. If the fall should occur, the many men 
who are entering our ranks every day, and swelling our 
numbers, will find their prospects blighted owing to a 
disturbance of the trust which is placed in the electrical 
engineers of to-day by those who supply the sinews of 
war. I therefore think it incumbent on every electrical 
engineer to carefully weigh every recommendation he 
may make, not from the point of view of immediate, but 
rather from that of ultimate efficiency, and to deal with 
every possible factor in drawing his estimates. The 
pa rs read, and the discussions which take place in this 
all and in the meeting places of our local sections, tend 
to this end. 
I am afraid I am wearying you by reiteration, but I fee] 
strongly on this subject, which, in my opinion, affects 
the vital interests of the Institution, and I venture to 
lay before you things that, though perhaps to many of 
‘ie are platitudes, may prove of use to our younger col- 
eagues. The establishing of electrical tramways, and 
the electrification of existing railway and tramway lines, 
are rapidly assuming great proportions, and it is not 
difficult to predict that this branch of electrical engineer- 
ing will continue to advance by leaps and bounds, pro- 
viding employment for many electrical engineers con- 
nected with the Institution. From the report of the 
London County Council on the excellent work they have 
been doing in South London, it would appear that the 
difference in prime cost between laying an urban line 
on the conduit system and construction on an over- 
head trolley system is not so great as to render the 
former Gicesier impracticable. I think, therefore, 
those authorities in the municipal areas are acting in the 
best interests of the inhabitants of this crowded Metro- 
polis who refuse to authorise erection of the unsightly, and 
In many cases ~—— overhead conductors. The utili- 
tarian may argue that whatever increases prime cost goes 
in restriction of development, and in this he is to acertain 
extent correct. But apart from the question of danger 
avoided, it is usual in civilised communities to have some 
respect for forms and appearances as well as for the 
purely useful. Moderation should reign in all things, 
and in relation to electrical tramways London does better 
to employ the conduit system and follow the example of 
Budapest and Paris, rather than erect an overhead system 
similar to that which disfigures my native city of Glasgow 
and many other towns in this country. The conduit 
system has cost London per mile of single line about 
14,000/.; an overhead installation would have cost 7000/. 
In my — the difference is well spent. It may be 
argued that this difference does not represent the whole 
difference, and that many electrical arrangements can be 
made in an overhead system that would not be a 
mitted in a conduit system. My answer to this is that 
it comes within the province of us engineers to over- 
come these difficulties; overcome them we shall if we 
only apply ourselves seriously to the task, and produce 
results ehich will pass the severest test that the Home 
Office, Board of Trade, or other authority may impose. 
(To be continued.) 








CANADIAN MkTALLURGICAL INDUSTRY. — Metallurgy 
would appear to be at length making great strides in 
Canada. The production of pig iron in the Dominion last 
year was 319,557 tons, as compared with 244,976 tons in 
1901, 86,090 tons in 1900, 94,077 tons in 1899, and 68,759 
tons in 1898. The production of steel ingots last year 
was 182,037 tons, as compared with 26,084 tons in 1901, 
23,577 tons in 1900, 22,000 tons in 1899, and 21,540 tons 
in 1898. The production of rolled iron and steel last year 
was 161,485 tons, as compared with 112,007 tons in 1:1, 
100,690 tons in 1900, 110,642 tons in 1899, and 90,303 tons 
in 1898. Last year’s production was stimulated by 
bounties paid by the Canadian Government. 
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ELECTRICALLY -DRIVEN “BOREAS” AIR-COMPRESSOR. 
CONSTRUCTED BY MESSRS, LACY-HULBERT, AND CO., LTD., ENGINEERS, LONDON. 

















On page 480, vol. Ixxii., we described a very com- 
pact and efficient form of air-compressor which was 
constructed by Messrs. Lacy-Hulbert and Co., Limited, 
25, Victoria-street, Westmiuster, and exhibited at the 
Glasgow Exhibition of 1901. Since then the same firm 
has brought out another type of machine, known as 
the ‘‘ Y” Class Boreas: Low-Pressure Air-Compressor, 
which possesses several good points. 

This machine we illustrate above, where it is shown 
driven by an electric motor, though the motive force 
may, of course, be supplied direct from a steam-engine 
belt or petrol motor, as desired. 

The compressor has concentric steel disc valves 
which give a minimum of clearance, and which work 
with very little noise. The inlet valves have no springs, 
while the two outlet valves have only one plain spiral 
spring each. The danger of broken springs is thus 
much reduced. The small amount of clearance is 
obtained by making the valves fit into one another. 

These compressors occupy very little space, and the 
weight is reduced to a minimum consistent with 
safety. There are few moving parts, and these are 
carefully balanced, and are also entirely enclosed and 
dust-proof, but are easily accessible. Floating particles 
of grit in the air are prevented from entering the inlet 
valves by means of strainers, and ample provision is 
made for cooling the air. In the larger machines this 
is done by means of water. 

It is claimed for these machines that they have a 
maximum efficiency chiefly owing to the small amount 
of clearance due to the special design of the valves. 

The combination we illustrate is very suitable for 
blowing dust from armatures, &c., and can be fitted on 
a self-contained trolley with rheostat, hose, nozzle, and 
flexible tube complete. These compressors are also suit- 
able for export on account of their light-weight and 
simplicity. They are made in sizes having a capacity of 
from 10 cub. ft. per min. upwards, and a similar design 
is also made for the vacuum pumps which are now very 
largely used for the vacuum system of house-cleaning. 








Our Coat Asroap.—The exports of coal from the 
United Kingdom in October—the expression ‘‘coal” in- 
cluding also coke and patent fuel—were 4,197,229 tons, 
as compared with 4,430,499 tons in October, 1902, and 
3,985,234 tons in October, 1901. In these totals coal pro- 
perly so-called figured for 4,029,349 tons, 4,279,600 tons, 
and 3,809,543 tons respectively. The exports to the four 


principal importing countries—Sweden and Norway, Ger- | 


many, France, and Italy—were :—_ 








} 
Country. Oct., 1903. | Oct., 1902. | Oct., 1901. 
tons | tons tons 
France is id ..| 646879 819,340 675,452 
Italy .. 568,387 | 457,160 | 487,746 
Germany ..._.. 576,619 529,228 | 555,141 
Sweden and Norway 452,162 | 394,029 | 329,757 
{ 





Russia imported 196,504 ‘tons of coal in October, as com- 

red with 223,886 tons and 189,511 tons; Denmark, 

,396 tons, as compared with 201,849 tons and 186,369 
tons; Spain, 220,335 tons, as compared with 200,225 tons 
and 216,526 tons ; Egypt, 159,125 tons, as compared with 
193,846 tons and 189, tons; and the Argentine Re- 
public, 107,816 tons, as compared with 53,057 tons and 
70,058 tons. The exports to the United States in October 
were of little importance, having only amounted to 6259 
tons, as compared with 347,019 tons in October, 1902, and 
5474 tons in October, 1901. baa gp age of coal shipped 
for the use of steamers en, in foreign trade was 
1,581,213 tons, as compared with 1,305,999 tons in October, 
1902, and 1,232,487 tons in October, 1901. The aggregate 
shipments of coal in the ten months ending October 30 
this year were 38, 965,339 tons, as compared with 37,050,495 
tons in the corresponding period of 1902, and 36,865,214 
tons in the corresponding period of 1901. In these totals 
coal properly so-called figured for 37,595,109 tons, as com- 
pared with 35,607,620 tons and 35,255,015 tons respec- 
tively. The 37,595,109 tons of coal exported to October 31 
this year were made up as follows :—Anthracite, 1,063,123 
tons ; steam, 28,581,549 tons ; Bas, 5,391,837 tons ; house- 
hold, 1,235,992 tons; and other descriptions 1,322,608 
tons. The following have been the pri 
during the tirst ten months of the last 


ian exports 
ree years :— 








Country. | 1908. | 1902. 1901. 
oslo si | 

I eeieds 4 tons. tons. 
Russia - “< .| 2,235,981 | 2,113,424 | 2,267,800 
Sweden and Norway | 8,716,014 | 8,456,749 | 3,412,664 
Denmark : a | 1,762,742 1,686,507 1,738,049 
Germany | 6,100,297 | 4,820,782 | 4,919,530 

France od .-| 5,725,388 5,958,092 6, 258,7 
Spain.. ..  ..  ..| 1,967,588 | 2,002,413 | 1,985,120 
> +» oe} 5,276,881 | 4,931,255 | 4,519,748 
Egypt se ..| 1,780,822 | 1,632,998 | 1,755,091 
United States 1,116,855 454,659 86,334 





The Argentine Republic took 885,173 tons of British coal 
to October 31 this year, as compared with 797,804 tons 
and 737,958 tons respectively ; while Brazil took 727,532 
tons,.as compared with 749,725 tons and 661,090 tons 
ae and Portugal, 767,684 tons, as compared 
with 747,579 tons and 653,072 tons respectively. The 
quantity of coal shipped for the use of steamers engaged 
in foreign trade to October 31 this year was 13,958,917 
tons, as compared with 12,618,236 tons in the corre- 
sponding Bees of 1902, and 11,282,557 tons in the 
corresponding period of 1901. In one way or another, 
accordingly, coal left our shores in the first ten months 








of this year to the aggregate extent of 52,924,256 tons, as 
compared with 49,669,731 tons in the corresponding period 
of 1902, and 48,147,771 tons in the corresponding period 
| of 1901. Should the movement of coal from the United 
| Kingdom continue at the same rate during November 
|and December, the aggregate movement for 1903 will be 
| 63,509,106 tons. The value of the shipments of coal, coke, 

and patent fuel to October 31 this year was 22,807,789/., 

as compared with 22,763,637/. in the corresponding ten 

months of 1902, and 25,845,420/. in the corresponding ten 
| months of 1901. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Abstract of the Address of the President, SiR WILLIAM 
Henry Waitt, K.C.B., F.R.S. 
(Concluded from page 680.) 

VIBRATION OF STEAMSHIPS. 

FINALLY, on this matter of scientific procedure reference 
may be made to investigations of the vibration of steam- 
ships and the balancing of reciprocating engines. The 
subject has now been taken up and dealt with in a scientific 
manner, with most beneficial results as regards the effi- 
ciency of the machinery, the reduction of vibratory 
movements on the hull, and the comfort of passengers 
and crews. 

At the International Maritime Congress held in this hall 
ten years ago I was the mouthpiece for a message from 
the Shipbuilding Section to the Harbours and Docks 
Section, asking for deeper water, broader entrances and 

reater lengths. The cry has since become more bitter 
Seen us, and the response from dock and harbour authori- 
ties, although favourable on the whole, is accompanied 
by an undertone of complaint because — continue to 
grow so rapidly. As investors, we naturally sympathise 
with this feeling ; as shipbuilders, we must sternly de- 
mand absolute freedom to fulfil the conditions arising 
from commercial or warlike requirements. 

It seems to be accepted now that a first-class port 
should have provision for ships up to 1000 ft in length, 
with 100 ft. in breadth at entrances and 33 ft. to 365 ft. 
depth of water. Depth of water, as I have explained 
already, is a crying need for economical ship construc- 
tion ; lengths and breadths have been extended far beyond 
the proportions in which the draughts of ships have been 
inc , and this involves unfavourable conditions for 
speed and dead-weight capacity. It would seem that at 
our great ports the necessity is recognised, and the 
report of the Committee on the Port of London, followed 
by the Bill, indicates that the Thames is not to be longer 
neglected. The Clyde requires large works to bring it 
up to modern requirements. New York has a great 
scheme for 40 ft. of water; but those interested would 
welcome the actual provision of a considerably less 
Soon At present the pinch is on that side and not 

ere. 
MERCHANT SHIPPING IN 1903. 


[Sir William then turned to the present conditions of 
British shipping and shipbuilding, as contrasted with 
the conditions sketched in 1860. He illustrated his re- 
marks  Areerger drawn from the valuable tables issued 
by the Board of Trade and Lloyd’s Register of Shipping. 

his historical summary we are obliged to omit. Natur- 
ally, much of it has already appeared in our columns in 
some form or another. If printed, this section would 
occupy seventeen columns of this type. It was dealt 
with under the following headings:—Merchant Shipping ; 
Intermediate Passenger and Cargo Steamers; Cargo 
Steamers; Steam Colliers; Sea-Going Colliers; Water- 
Ballast ; Evolution of the Cargo Steamer; Economy of 
Een td Over Sea; Lifting Appliances; Oil-Tank 
Vessels ; Dead-Meat Carriers ; Cable-Laying Steamers ; 
Turret Cargo Steamers; Cross-Channel and Coasting 
Steamers ; Shallow-Draught Screw Steamers; Steam 
Ferries for Railway Trains ; Ice-Breakers ; Sailing and 
Steam Yachts. ] 


WanrsHip-BvuILpine@, 1860-1903. 


In the foregoing review of mercantile shipbuilding I 
have occupied the position of an intelligent and interested 
observer of work done by others. 

Now that it is necessary to deal with warships, it is 
unavoidable that my long connection with their desi 
and construction should influence my views of both the 
past and the present. My endeavour, however, is to deal 
chiefly with facts rather than opinions, and to illustrate 

rogress without amigning credit or discredit to those who 

ave been responsible for warship designs. It is most 
difficult to deal with the great mass of facts in my \° 
sion, and to indicate the more important steps in the con- 
tinuous and remarkable developments which have taken 
place since the Warrior was begun in 1859. Probably the 
simplest and most useful way of attaining that object will 
be to give particulars of typical ships constructed at dif- 
ferent periods, and to make brief comments thereon. 

It has been indicated that in 1859 France had a con- 
siderable lead in ironclads, having acted decisively and 
on a carefully-considered programme, while in this country 
controversies and the responsible authorities hesi- 
tated. After the effort of ordering four iron-built iron- 
clads in that year there came a pause, and further action 
was not taken until 1861. Then six more iron-hulled 
armoured ships were ordered, and five wooden line-of- 
battle ones were turned into ironclads of the French 

ttern. Eleven ironclads were thus added to the Royal 

avy, making a total of fifteen under construction. The 
French immediately ordered ten new ironclads, bringing 
their total to twenty, of which three or four were ready 
for service, while we had only the Warrior completed at 
the end of the year 1861. Some indication of the feeling 
of uncertainty still prevailing here is to be found in the 
fact that the Navy Estimates for 1861-2 contained a vote 
for nearly a million sterling to tg sae the stock of ship- 
building timber—said to be the largest vote ever D among 
for that service. This was subsequent to the demon- 
stration of the great superiority of iron hulls and the 
commencement of ten iron-built ironclads. 

The new programme showed some interesting features, 
A vessel of the dimensions of the Warrior (the Achilles) 
was begun at Chatham Dockyard, marking the commence- 
ment of iron shipbuilding in these establishments. The 
weak features, due to unarmoured ends in the Warrior, 
were removed by extending the armour from the central 





battery to the bow and stern, up to the height of the main 
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deck. Steering-gear and buoyancy were thus protected, 
and the displacement costs were increased. Thus the 
‘belt and battery” system came into use for first-class 
British ships; the French having used it for two ships 
built in 1859, with double-storied central batteries. Three 
of the new ships were made 20 ft. longer than the War- 
rior, about 1400 tons greater displacement, and their cost 
increased to nearly 500,000/.—about 25 per cent. above 
that of the Warrior. The protection of two was complete, 
as in La Gloire; the third. was armoured on the belt and 
battery system. These were by far the largest and most 
costly warships of the period. Their protection and 
8 were about equal to that of the Warrior. They 
had large sail-spreads and fine masts. For a quarter of 
a century they remained on active service, splendid speci- 
mens of naval architecture, but indifferent fighting 
machines. 

Sir Edward Reed, who had submitted plans to the 
Admiralty about the period when these large vessels 
were building, for giving armour protection to vessels of 
the smaller classes, was given the opportunity of prac- 
tically applying his idea, and in 1863 was appointed 
Chief Constructor of the Navy. He held that office for 
seven years, retiring in 1870. Sir Nathaniel Barnaby 
was responsible for the designs of Her Majesty’s ships for 
the following fifteen years, retiring through ill-health in 
September, 1885, after a connection with the Construc- 
tive Department of thirty-one years. My work as Director 
of Naval Construction and Assistant Controller of the 
Navy extended from October, 1885, to the end of January, 


1902, Three naval architects, therefore, have carried on | 


the designs of British warships for thirty-nine years ; and 
of that period I served at the Admiralty—with a break 
of two-and-a-half years when engaged at Elswick—nearly 
thirty-five years. It is possible, therefore, for me to 
speak with the most intimate and direct knowledge of 
all that has happened in our warship construction since 
June, 1867. In doing so, it will be convenient to describe 
what occurred during the respective periods of office of 
my two predecessors and my: if 

The es of 1863, represents the great features 
of the broadside type which Sir Edward Reed introduced 
for sea-going ironclads. These features may be briefly 
summarised, Thearmament consisted of ten heavy guns 


of 9-in. calibre, each weighing 12 tons, mounted on the | 


main deck (five on each side) in a central battery less than 
100 ft. long—or less than half the length of the battery in 


the Warrior. At the bow was a short-armoured battery | 


containing two 7-in. _— guns. 

The Hercules, completed about the end of 1868, and her 
successor, the Sultan, represent the finest examples of 
Sir Edward Reed’s broadside ships. She is 25 ft. longer, 
and about 1400 tons greater displacement than the Belle- 


rophon. Many*improvements favouring lightness and” 


economy had been made since 1859. The ship, although 
of about the same displacement as the Warrior, and 
1400 tonsless than the Minotaur, was, because of her less 
length and lightness of construction, able to carry the 
heavy armament and 1340 tons of armour. She proved 
exceptionally steady at sea and very handy, turned in 
about half the time and space required by the Minotaur, 
and cost about the same amount as the Warrior, or 
100,000/. less than the Minotaur. 

The Monarch, rigged sea-going turret ship, designed in 
1866 as the rival of the ill-fated Captain, was about the 
same length as the Hercules, and rather smaller displace- 
ment 

The visit of the United States monitor Miantonomoh 
to this country no doubt influenced the design by Sir 
Edward Reed of the so-called mastless turret ships 
Devastation and Thunderer, which marked a new depar- 
ture. These vessels were given a moderate freeboard 
(10 ft.); their upper deck was about 3 ft. above water, 
and was strongly plated. Above it was constructed an 
armoured breastwork 7 ft. to 8 ft. high, of less breadth 
than the ship proper. At each end of the breastwork a 
turret was pl , the guns being about 13 ft. to 14 ft. 
above water; the openings to engine-room and _stoke- 
holds, as well as the louie were also protected by the 
breastwork. They carried 2540 tons of armour, and their 
heavy turret-guns had uninterrupted command of the 
horizon. Undoubtedly they were the most powerful 
fighting machines of that day ; the cost was 360,000/., and 
of this amount armour represented a very large sum. 

The result of seven years’ work under difficult circum- 
stances was, therefore, an advance on the ironclads 
designed by Sir Edward Reed from 7250 to 9300 tons in 
displacement, from 6 in. to 12 in: or 14 in. in armour, in 
guns from 12 tons to 35 tons; the number of guns had 
diminished from 12 to 4, and the abolition of sail-power 
removed hindrances to horizontal training. 

An examination of the figures for new construction 
during the seven years Sir Edward Reed held office 
shows that from his designs were laid down twenty-five 
ironclads, two small armoured gun-vessels, twenty 
cruisers, corvettes and sloops, twenty-eight gun-vessels 
and gunboats for sea service, and twenty coast-service 
gunboats; making a grani total of ninety-five vessels 


of all classes. The aggregate first cost of these vessels, | 


exclusive of armaments and stores, was under 10 million 
sterling. 
WarsHIP-BUILDING, 1870-1885. 

After the loss of the Captain by capsizing under sail in 
the Bay of Biscay, in September, 1870, a powerful com- 
mittee on designs was appointed in 1871, with Lord 
Dufferin as chairman ; its members may be said to have 
included the most eminent representatives of science, 
mechanical engineering and shipbuilding, besides naval 
ofticers of hight standing. 

The conclusions of the committee were, on the whole, 
most reassuring, although they involved steps to give 
increased stiffness, by means of ballast, to certain types 


armoured superstructures to give greater range of stability 
to the Devastation and Thunderer. Naturally, these 
changes provoked controversy in various directions ; the 
interest in these is now dead. The most important 
result in its influence on future design was the recom- 
mendation of the committee of the ‘‘central-citadel” 
type of turret ship, and the consequent preparation by Sir 
athaniel Barnaby of the design for the Inflexible in 
1873. 
The Inflexible was given the standard length for 
| battleships—320 ft.—and the standard speed — 14 knots. 
| Her breadth was 75 ft., which was about 20 per cent. in 
excess of the broadest of her predecessors. Her free- 
board was less than that of the Devastation, being in- 
tended to be 94 ft. Her armoured citadel amidships had 
an extreme length of 110 ft. only, and extended from 
9} ft. above water to 64 ft. below. 

The ship was commissioned in 1881, proved of great 
| service next year in the bombardment of Alexandria, and 
| continued on the Navy List until this year, when she was 
sold for breaking up. : 

A special committee was appointed in 1876 to consider 
statements made by Sir Kdward Reed respecting the 
| probable instability and dangerous condition of the ship 
| when her unarmoured ends were damaged in action, The 

Committee did not agree with this opinion, and the 
central citadel system received further extensions. Of 
| course, this was largely a matter of authority and pinion. 
Long afterwards, at the battle of the Yalu, two Chinese 
ironclads, in which the unarmoured ends were exaggerated, 
|in comparison with those of the Inflexible, while they 





| were inferior to her in stiffness and in arrangements for 
| maintaining pie: dong stability when the ends were 
| riddled, not merely bore the brunt of the fighting, but 
actually followed up the Japanese fleet at the close of the 
day. Admiral Ito, who commanded the Japanese that 
day, had done all he desired, by the practical destruction 
of the Chinese naval force, and took no extra risks. This 
fact appears to support the opinion of the Committee 
and the action of the Admiralty at that time. 

The last two rigged broadside ironclads of the Royal 
Navy were also laid down in 1873 from Sir Nathaniel 
Barnaby’s designs. 

The principle of ‘‘ concentration” in armour and arma- 
ment received its extreme illustration in the Inflexible, 
'and was not abandoned for some years. But it had its 
weaknesses ; and when the French started their new naval 
programme in 1872, after the conclusion of the war with 
Germany, they designed battleships which were intended 
to have superior fighting qualities at sea, The moderate 
freeboard of our turret s = and small height of guns 
above water resulted, especially in ships armed en echelon, 
in serious interference with fighting efficiency on the 
open sea in rough water, although it was well adapted 
for ordinary Mediterranean weather or smooth water. 
The French, with their usual clear sightedness, — 
high-sided ships with a few heavy guns mounted high 
above water in armoured harbettes, and associated 
with these a large number of light guns mounted between 
decks on the broadside without armour protection. In 
short, they combined principal and secondary armaments 
in a type which had undoubted claims to greater effi- 
ciency for sea-fighting in rough water than our turret 
ships could claim. The light guns also gave the power 
of en ie fire in combination with the necessarily slower 
fire of the heavy guns; whereas in our ships the great 
horizontal command of the turret guns made it practically 
impossible to have a powerful and efficient secondary 
armament. In armour protection our ships were im- 
mensely superior, as the French were content with a 
narrow water-line belt of armour running from bow to 
stern, and rising only 2 ft. t> 3 ft. above the load-line, 
a protective deck closing in the hold space at the level 
of the top of the belt. Above this the sides were unar- 
moured. 

This action on the part of French designers necessarily 
caused a change of practice here, and in 1879 the first 
vessel of the Admiral class was designed, her construc- 
tion being commenced in 1880. Although 10 ft. broader 
and 55 ft. shorter than the Warrior, and of about 800 
tons greater displacement, the Admiral class are driven 
as easily as the Warrior was up to her maximum speed 
of 14.35 knots, and they have, besides, the power of 
reaching nearly 16 knots without serious ‘‘forcing” of 
the boilers. This is due partly to a good form, and 
partly to greater efficiency of the more modern twin- 
screw engine. 

Tt will be observed that after twenty years of adherence 
to a speed of about 14 knots for ironclad battleships, a 
considerable step was made in the Admiral class. 
Another striking feature of advance is the introduction 
of locomotive torpedoes, while the use of quick-firing 
guns, 6-pounders and 3-pounders, though primarily due 
to the desire to provide defence against torpedo-boat 
attacks, was also an important element of offence in 
action against ships in which armour protection was 
limited in area and many light guns were placed in un- 

rotected positions. 
| Incidentally, it is interesting to note that not merely 
had Whitehead’s invention of the locomotive torpedo 
| added to the offensive powers of ships, but had brought 
| into existence the torpedo-boat. The first had been built 
by Thornycroft in 1873, for the Norwegian Navy, and in 
| 1877 the first British torpedo-boat, the Lightning, was 
built by the same firm. She was 85 ft. long and of 18 knots 
to 19 knots maximum speed, with a displacement of 
| 27 tons. No one then anticipated to what an extent the 
| torpedo flotilla would grow in a quarter of a century, or 
what varieties of types it would include, thanks to the 
efforts of naval designers and the demands of foreign 
| navies. 
| The Victoria and Sanspareil of 1885 were Sir Natha- 








of ironclads then completing, and the addition of un- | niel Barnaby’s last battleships, and in many respects 





noteworthy. They had low freeboard forward. and a 
single turret, containing two 110-ton breechloading guns, 
with their axes about 16 ft. above water. .Abaft the 
turret the hull was built a story higher ; and in this por- 
tion of the ship were mounted twelve 6-in. guns, while, 
on the upper deck aft, one 10-in. - was carried as stern- 
chaser, with shield protection only. 

On the side of cruisers and small vessels very moderate 
advances were made between 1870 and 1882. In 1883.4 
I designed and built at Elswick for the Japanese Navy 
two protected cruisers exceeding all a ee in 
aieak and armament, while resembling the Mersey class 
in protection. These vessels were completed in 1885, and 
have seen much war service since. The Nanura had the 
first fighting in the war with China—both ships were at 
the Yalu—and Admiral Ito, who commanded, wrote to 
me*after the battle to express his complete satisfaction 
with their performance then and throughout the war. 
These two vessels have been almost continuously at work 
since their construction, and Messrs. Hawthorn Leslie, 
eer the engines, must be well contented with their 
work. 

Armoured criisers are distinguished from protected in 
having vertical side-armour and horizontal decks instead 
of curved decks from side to side. The Imperieuse and 
Warspite, designed in 1881 by Sir Nathaniel Barnaby, are 
now included in this oe h they were at first 
regarded rather as second-class battleshi The Orlando 
class, designed in 1885, are later examples. The vessels 
have been continuously employed, and have excellent 
reputations for behaviour at sea. Although now out- 
classed by modern cruisers, they were admirable vessels 
in their day. 

One other vessel designed by Sir Nathaniel Barnaby 
ought to be mentioned. _The Polyphemus, torpedo-ram, 
was begun in 1878, completed in 1882, and stands alone. 
Apart from the failure of the locomotive boilers, the 
vessel was a complete success. Mr. Watts, now Director 
of Naval Construction, was in charge of details of the 
design, and watched the construction throughout at 
Chatham. I had charge, under Sir Nathaniel Barnaby, 
at the Admiralty. No pains were spared to secure the 
results reached, and all that was promised was fulfilled. 
But my personal opinion always was that this type was 
purely experimental, and not likely to be generally 
adopted. -The practical absence of gun-armament and 
limited sea-keeping qualities were unsatisfactory features. 
The cost was 226, ,° 

From 1870 to 1885 Sir Nathaniel Barnaby was respon- 
sible for the designs of twenty-eight ironclads, six 
armoured cruisers (Orlando class), twenty-seven protected 
and rtially-protected cruisers, and 129 unarmoured 
pe ae vessels of all classes; a grand total of one hun- 
dred and ninety. The aggregate first cost of these vessels 
was about 27 million sterling. When he resigned, in con- 
sequence of ill-health, the Northbrook we had 
been recently commenced, and the two battleships and 
six armoured cruisers included under it were in an earl 
stage of construction. He had well-earned the rest whic 
he has since enjoyed. 


WaARSHIP-BUILDING, 1885-1903. 


It is with considerable diffidence that I feereeh this 
period of naval construction and speak of the character 
and magnitude of the extensions made in the Royal 
Navy, because there is a danger of appearing to appraise 
or commend work in which, from my official position, I 
may have taken a prominent part. Trusting to your 
kindness, an attempt will be made, however, to set forth 
the essential facts briefly. On other occasions I have 
dealt with sections of the subject, and it will be my en- 
cower to avoid repetition of what may be read else- 
where. 

Many new departures have been made in the armour, 
armament, types, speeds, and propelling apparatus of 
warships during this period. Mechanical appliances 
have been multiplied and electrical power largely extended. 
The task of the naval architect has been one of increasing 
difficulty and eee tong, 

Naval gunnery has n revolutionised. Guns have 
been greatly increased in length and weight in proportion 
to their calibres, their structures have been im roved, 
better propellants introduced, and higher velocities and 
energies obtained. a 

Rapidity in rate of loading has been greatly increased. 

With this greater rapidity of fire comes the question 
of larger supplies of ammunition, and greater weight and 
space for storage. Appliances for the rapid — of 
ammunition also become essential, as in defect of adequate 
supplies there can be no utilisation of the improvements 
in guns and mountings. In many instances one has seen 
elaborate systems for transport, either altogether unpro- 
tected or inadequately protected at some vital part. 
No problem in connection with armaments requires more 
care than that of adequate and protected supplies of 
ammunition. : 

These changes in guns and mountings have greatly 
influenced the rate of construction for warships, and 
seriously affected cost as wellas progress. The complaint 
is not a new one, but it is no less true. So long a time 
is frequently occupied by committees and sub-committees 
in working out details of new guns and ammunition before 
actual patterns are finally settled and manufacture begins, 
that in many instances, in my experience, ships have had 
to wait for guns, and _ in. others to have considerable 
modifications made. Experience in the Royal Navy 
between 1879 and 1885 was most trying to those of us who 
had to be responsible for new designs. In one instance, 
important ironclads were laid down and considerably ad- 
vanced before the principal armament was decided. The 
design was based on provisional estimates for weights of 
guns. and ammunition, and for muzzle velocities. These 
provisional estimates were so far departed from, however, 
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in the final design for the guns, that the draught and 
depth of the ships had to be inc a foot, and the 
armour lifted the same amount. Fortunately, the dis- 
covery was made at a time when the work was not too 
far advanced to permit of the alteration being made at 
moderate cost ; but rapid progress with the ships was im- 
possible under such conditions, and confidence in the results 
was shaken. In more recent times there has been a distinct 
improvement, and I have known cases where guns have 
been waiting for ships. But there appears to be some possi- 
bility even now of improvement in the matter of settling 
new types of guns; and in my judgment that settlement 
should always be arrived at for both guns ard mountings 
before the work of building a modern sea-ship is begun, 
if rapidity and economy are to be ensured. 

The manufacture of armour as well as guns has been 
greatly improved. At present the problem is, How to 
increase the efficiency of armour-piercing projectiles 
against armour in which chromium, as well as nickel, is 
alloyed with steel and subjected to special treatment ? 
It is strange to recollect that in 1887-8 high authorities 
were disposed to think that armoured ships would cease 
to be built. Instead, the use of armour has been greatly 
extended in cruisers, as well as in battleships, and the 
two classes have drawn nearer than ever, differing only 
in the nature of their bow and stern chase guns and in 
the thicknesses of their armour. 

Before giving particulars for a few typical ships of ‘the 
period under review, it may be proper to point out that 
im one important respect our naval shipbuilding has 
differed in character from that of earlier periods. From 
1888 onward we have had asuccession of large programmes 
of construction, embracing large numbers of ships of all 
types required to constitute a modern fleet, with its great 
variety of services. The Naval Defence Act of 1889 
was framed to provide a modern fleet, complete in all its 
parts, and did so at a cost of about 22) millions for 70 
ships. Since that date there has been a succession of 
programmes, each of a progressive nature, and equally 
effective with the Naval Defence Act, although not em- 
bodied in an Act of Parliament or published. y convic- 
tion is that the preferable course, provided there is a defi- 
nite pene. is to refrain from making it. known, as 
possible rivals are then left in ignorance of our intentions, 
and with our enormous shipbuilding and gun-making 
resources we can always insure keeping the lead in finished 
ships, even if we start somewhat later. I am aware of 
the progress made ab: in accelerating construction, 
and that statements have been made that our former 
superiority has disappeared, or nearly so. But these 
statements are not well-founded, and anyone who cares to 
inquire can ascertain that this isso. The latest illustra- 
tion of the contrary view is to be found in the lead we 
have taken in armoured cruisers, although we did not 
start until foreign types had been settled and construction 
had begun. Waiting, under these circumstances, is ob- 
viously a proper policy in order to insure superiority for 
our vessels of a particular class, always provided that a 
start is made in proper time to secure earlier comple- 
tion. 
The task of framing a naval programme is no light cne, 
and, after many experiences of the kind, I may say that 
it became no easier by repetition. The ‘‘making of a 
modern fleet,” as I have said elsewhere, involves the 
following principal steps :— 

1. There must bea determination by competent authorit 
of the types of ships to be built, and the numbers in eac 
type. T is involves a decision respecting the offensive 
and defensive powers, the speed, and coal supply to be 
provided in each type. 

2. Designs must be prepared fulfilling the specified 
conditions. 

3. Estimates of total cost, and of the incidence of ex- 
penditure on each year of the period of construction, 
must be made. 

4. The orders for ships, machinery, and armaments 
must be carefully allocated, so that the work of construc- 
tion may be completed within the stipulated period. 

The first step is undoubtedly the most important. In 
default of actual experience in warfare with modern ships, 
there are necessarily wide divergences of opinion regard- 
ing the relative values of different types.. There are 
advocates of large ships possessing great individual fight- 
ing power ; of small swift ships built in large numbers for 
a given expenditure ; of torpedo vessels pure and simple ; 
of armoured rams; and many other systems of construc- 
tion. Very often a particular course is advocated as suit- 
able for exclusive adoption in disregard of the principle, 
sanctioned by the universal experience of all navies, that 
in a fleet there must be many types specialised and adapted 
to different services, mutually supplementing and sup- 
porting one another. 

The Board of Admiralty is the final and responsible 
authority which has to decide what qualities of offence, 
defence, speed, and power of keeping the sea shall be 
embodied in the design of each of His Majesty’s ships. 
This task naturally devolves principally upon the naval 
members, whose high rank in the service, long experience 
afloat, and special information, make them peculiarly 
qralises for their duty when acting as a ‘‘Committee on 

signs.” In dealing with the numerous and difficult 
problems presented to them when framing a new _pro- 
gramme, the Admiralty has many advantages. Under 
its direction is the largest war fleet in the world. From 
the naval service valuable reports and suggestions are 
constantly being received, embracing particulars of the 
performances of ships in commission, proposals for im- 
provements in future designs, records of experiments, 
and results of experience. 

So far as one can judge, the three classes required to 
jeal with these problems efficiently must be: the politician, 
who knows the policy of the Cabinet of which he isa 


strategy and tactics of the fleet ; and the naval architect, 
who designs the ships to fulfil the conditions laid down. 
Each has his distinct duty and responsibility, and_ the 
naval officer must not trench upon the province of the 
naval architect, nor the latter pose as an authority on 
naval strategy or tactics. Each may know much of the 
other’s special department, and there may be mutual assist- 
ance, but their duties are distinct. The amateur naval 
architect is as objectionable and dangerous asthe amateur 
strategist. In my long experience at the Admiralty my 


cordial, and my responsibility has been uniformily re- 
gg so that I can venture to say what has been 
said. 

Under present conditions, with great public interest 
attaching to all matters connected with the Royal Navy, 
there is no small danger of these fundamental considera- 
tions being overlooked or ignored. That product of 
modern times, the ‘‘ naval expert,” has every confidence 
in his capability to settle policy, strategy, tactics, and 
ship design. Hs criticisms are sweeping, and his con- 
clusions‘and proposals must not be questioned. If he has 
a weakness, it isa belief in the doctrine that ‘‘ these things 
are done better abroad,” and a conviction that entry into 
the public service impairs the ability of any man. It is 
one of the conditions which a publicservant has to accept, 
that anonymous writers of this class shall deal with his 
professional work, and inform the public of its short- 
comings. Sometimes oneisdisposed to ‘‘ turn and rend” 
the offender, especially if he drops the veil of anony- 
mity ; but, on the whole, silence is undoubtedly the wiser 
course. 

As typical battleships of the period now under review 
the Royal Sovereign class of 18:9 may first be taken. 
The Implacable of 1896 represents a modification in some 

rticulars of the Majestic class of 1894. She is 70 ft. 
onger and the same beam as the Royal Sovereign—viz., 
400 ft. by 75 ft. 

The King Edward VII. class, my last design of battle- 
ship, date from 1901. Their length is 425 ft.; breadth, 
78 ft.; displacement, 16,350 tons. They have a combina- 
tion of water-tube and cylindrical boilers, developing 
18,000 horse-power, and the estimated ge is 18.5 knots. 
They have a citadel resembling that of the Implacable, 
but from the lower to the main deck the thickness is 8 in. 
The barbettes are similar to those of the Implacable and 
each contain two 12-in. ns mounted on turntables, 
with strong armoured shields. On the main deck 
between the barbettes there is a central battery, with 
7-in. armour on its sides, containing ten 6-in. quick- 
firing guns. On the upper deck are four 9.2-in. 24-ton 
guns mounted on four separate revolving armoured 
shields or ‘‘ gun-houses.” There are five vessels of 
this class building, representing in the aggregate about 
74 million sterling. ‘They are the largest battleships 
yet added to the Navy, but are of very moderate size as 
compared with a large number of existing merchant ships, 
for which details have been given. 

Armoured cruisers of the modern type date in the 
Royal Navy from 1896, when the Cressy class was 
designed. They resemble battleships in their secondary 
armament and the distribution of their hull armour, but 
they carry nothing heavier than two 9.2-in. bow and 
stern chase guns, instead of the four 12-in. guns, and 
have no strong armoured barbettes. 

The Drake class are the largest yet built. ‘They were 
designed in 1898-9, and there are four vessels of the class. 
Their length is 500 ft.4 breadth, 71 ft. ; displacement, 
14,100 tons. The cost is rather more than one million 
sterling. 

The Cressy class is smaller, 440 ft. long and 12,000 tons, 
wood-sheathed and hg ee They steam 214 knots 
with natural draught. In protection they resemble the 
Drake class, and in armament are a little inferior, carry- 
ing four 6-in. and four 12-pounders less. The cost is about 
780,000. 

The County class is a numerous one, of the same length 
as the Cressy as originally designed, steaming 23 knots, 
but armed with fourteen 6-in. guns and ten 12-pounders, 
and having 4-in. instead of 6-in. armour. In later vessels 
7.5-in. guns have been introduced, and the armour made 
6-in., with some increase in length and displacement, and 
a decrease in speed. 

It is particularly interesting to recollect that when, in 
1888, I designed the Blake and Blenheim cruisers of 9000 
tons, they were described as ‘‘ monsters,” and considered 
to go beyond proper limits of size. 


AUXILIARY FiEet SHIPs. 


In modern fleets there is a tendency to revert to an 
old practice, and to associate ‘‘tenders” with the fight- 
ing ships, or to build ships for special purposes with 
moderate fighting power. 

The Hecla, a merchant steamer, was converted into a 
torpedo-boat carrier and repairing ship about 15 years 
ago, and carried a light armament. 

In 1887 I designed the Vulcan torpedo dépét ship for 
the Royal Navy, in all essentials repeating a design I 
had pre at Elswick four years before. She was a 
rotected cruiser of high speed and moderate armament ; 
sides being a torpedo-boat carrier and dépét, she had 
powerful hydraulic cranes for lifting boats of 18 tons 
weight, and could carry ten of these high above water. 
In addition she had numerous machines for effecting 
repairs. 

Recently a large cargo steamer, the Assistance, has 
been fitted up as a floating factory to accompany the 
fleet. The United States Navy had a similar ship, but 
much smaller, with them during the war with Spain. 

Water-tank vessels have also been constructed to carry 
fresh water for fleets, and there is a considerable weight 
of opinion in favour of specially-constructed fleet colliers, 


relations with naval officers have always been most} pos 


would enable the fighting ships to carry less weight of 
equipment and stores. 


SUBMARINE VESSELS. 


The British Admiralty took no action to introduce 
submarine vessels into the Royal Navy until the year 
1901, although many such vessels had been built in 
France and a few for the United States Navy. Ar- 
rangements were then made with Messrs. Vickers, 
Maxim, and Co., who had acquired the rights of buildin 
ts on the Holland principle, similar to those whic’ 
had given good results in America, and five submarine 
vessels were ordered for the Royal Navy. These have 
been completed and are on service. Since that time four 
larger an —— vessels have been ordered, and the 
current Navy Estimates provide for ten more. This fact 
indicates that the earlier boats have given satisfaction, 
although no official reports are available, 

In this Institution we are chiefly interested in the tech- 
nical problems incidental to the design and construction 
of submarines. These problems have been long studied 
and are well understood. It has always been possible to 
produce vessels of this class, if naval authorities required 
them. In the development of details, upon which success 
— depends, experience is of the highest importance. 
Mr. Holland has unrivalled personal experience and 
great mechanical skill. Consequently, my advice to the 
Admiralty was to avail ourselves of the opportunity to 
secure that experience, and by concentrating orders in 
the hands of an eminent firm many advantages are gained, 
while secrecy is maintained. Improvements have been, 
and will be, made under the guidance of naval officers who 
try and use the vessels, as well as by the builders; and 
already it would appear that we stand well as to types 
compared with France, although inferior in numbers, 

Excluding destroyers, my pea enoagy = pe for designs and 
construction included 43 battleships, 26 armoured cruisers, 
21 first-class protected cruisers, 48 second-class, 33 third- 
class, and 74 unarmoured or unprotected vessels. The 
total represents 245 vessels, with an aggregate value of 
about 80 million sterling. 

The figures given for cos‘s throughout this address are 
exclusive of armaments, ammunition, and reserves, for 
which the naval architect is, of course, not responsible. 
Including these items, the first cost to the nation of the 
245 ships ready for service must be at least 100 million 


sterling. 
The magnitude of our warship-building from 1885 to 
1902, may be illustrated in another way. Parliamentary 


returns, which few people consult, give the expenditure 
on new construction, in detail, for each financial year 
from 1869-70 onwards. From this record it can be seen 
that, from 1870 to 1885, the average annual expenditure 
on new ships was under 1} million sterling. From 1885 
to April 1, 1902 (seventeen years), the total expenditure 
on new ships was about million sterling, the annual 
average being nearly 5} millions. For the last seven 
years I held office the total expenditure on new shi 
exceeded 50 millions, the average was 7,200,000/., and the 
maximum (1900-1) nearly 9 millions. 

This large expenditure, of course, involved the exten- 
sive employment of the great private firms, while the 
Royal dockyards contributed no small share to new con- 
struction. For the dockyards the real measure of expen- 
diture is the labour expended on new construction ; since 
private firms furnish the materials, machinery, armour, 
and other items which are combined into the ships. 
this basis it is probably near the truth to say that out of 
the 884 millions spent between 1885 and 1902, the dcck- 
yards expended about one-sixth, and the bara ann 
74 millions—fell to the share of the great private establish- 
ments of steel and armour-plate makers, shipbuilders, 
marine and mechanical —— timber merchants, and 
other industries. Out of the whole sum expended, pro- 
bably more than 60 millions was spent on labour. 

The capital value of the Fleet has been enormously in- 
creased by recent additions, not merely by the number 
of ships built, but by the great growth in the cost of in- 
dividual ships consequent upon increase in size, speed, 
and fighting a I may repeat a few figures 
which I have previously given under this head. Taking 
the combatant ships of the British Navy, their total first 
costs have represented about the following at the respec- 
tive periods :—1813, 10 million sterling ; 1860, 17 to 18 
millions; 1868, a somewhat higher figure ; 1878, about 28 
millions; 1887, 37 millions; 1902, about 100 millions. 
Guns and ammunition are not included. 

The value of the French national fleet in 1870 was put 
at 184 million sterling, and in 1898 at 47} millions—a 
great increase, but a slower rate of growth than that of 
the Royal Navy. 

It will be seen that, in this task of maintaining and 
extending the Royal Navy, very many and varied inte- 
rests are involved, and that it would have been impos- 
sible of fulfilment but for the enterprise and skill of 
private firms. To them the nation owes much ; and it is 
to be feared that, in some instances, the financial results 
of important contracts have not been satisfactory, al- 
though, on the whole, I trust that commercial advan 
has not been dissociated from public service. To the 
officers and men of the Royal Dockyards is due also an 
acknowledgment of their energetic and devoted service. 
To my colleagues and staff at the Admiralty I would 
take this opportunity of tendering publicly my heartfelt 
thanks for loyal and unceasing assistance, as well as for 


numerous suggestions of the greatest value. To the 
public the head of a department is naturally the chief 
object of interest. He takes the praise if success is 


achieved, and the blame if there are failures, : But behind 
him stand his staff of assistants, taking their full share of 
work and responsibility, and upon their ability and loyalt; 
much depends. Fortunately for me, many of my sta 








member; the naval officer, who is responsible for the 





ammunition ships, and store ships, the services of which 
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been pupils of my own. Long and intimate personal 

uaintance with men is an enormous advantage under 
os circumstances. The Royal Corps of Naval Con- 
structors was founded 20 years ago, largely on my initiative 
and on lines proposed by myself. Subsequent events have 
proved the great value of the organisation into one corps 
of all trained naval architects in the Admiralty service ; 
and I feel assured that in the future its reputation, already 
high, will increase. It is not easy to obtain such men in 
adequate numbers when a sudden and unprecedented 
demand for a larger staff arises, such as occurred in 1889, 
and has continued. his has been a serious difficulty, 
involving great anxiety to me throughout. We were 
undermanned, and the regulations of a public co eee 
ment do not permit the freedom and expansion which are 
customary in a private establishment. It is to be hoped, 
however, that the lesson has been learnt. Since my retire- 
ment steps have been taken to strengthen the members 
of the constructive department ; and it is true econom 
to ensure that an adequate staff is always maintained. It 
may be hoped that my successor will not be subjected to 
the severe personal pressure which came upon myself for 
many years. 

It is proper also to record my sense of obligation to 
my colleagues, the three Engineers-in-Chief of the Navy, 
for their valuable help and the most cordial relations 
which have always been maintained. Two of them are 
dead—Sir James Wright and Mr. Richard Sennett—and I 
can therefore speak freely of their great services to the 
Navy. Sir John Durston is still in office ; his work s 
for itself, and his responsibilities have grown with the 
growth of the Fleet. 

My long official life has been marked by close associa- 
tion with many distinguished public servants, both naval 
and civil. I have served under six Boards of Admiralty, 
five First Lords, and six Controllers of the Navy, and have 
been associated with six Directors of Naval Ordnance, 
three Engineers-in-Chief, and three Directors of Dock- 
yards. Although it was an unpleasant necessity to tender 
my resignation, as my health would no longer bear the 
strain, there is some consolation in the thought that for so 
long a time one has been able to render some service to 
our first line of defence. 

It is an unquestioned article of the national faith that 
the maintenance of British maritime supremacy is essen- 
tial not merely to the well-being, but to the existence of 
the Empire. Thisis no new doctrine ; it was well under- 
stood and acted upon centuries ago. At times it may 
have been cand ap or there may have been neglect of 
adequate measures to insure supremacy, and a careless 
confidence that we could live upon the reputation of the 
past. No such mood now sses the nation. The 
events of the last fifteen years prove that, at all costs, 
there is a resolve to maintain our position as the greatest 
naval power. Not as a menace to other nations, but as a 
guarantee of peace on the high seas, the free flow of com- 
merce throughout the world, and the uninterrupted 
communication between the widely-scattered parts of our 
great Empire. The Navy—meaning the mercantile as well 
as the war fleet—is the essential bond of union between the 
Mother Country, the colonies, and possessions beyond the 
seas—the common asset of all. No better routes than 
the ocean offers can be found for the peaceful intercourse 
between us and our brethren, which is the great object of 
our angen, and our established policy is to hold these 
ocean highways open to all nations, claiming no monopoly 
or exclusive rights. Our war-fleets are the guardians, our 
merchant ships the messengers of peace. As was well 
said by the three Admirals in 1888:—‘‘ No other nation 
has any such interest in the maintenance of an undoubti 
superiority at sea as has England, whose seaboard is her 
frontier. England ranks among the great powers of the 
world by virtue of the naval position she has acquired in 
the past, and which has never been seriously challenged 
since the close of the last great war. The defeat of her 
Navy means to her the loss of India and her colonies, and 
of her place among the nations.” Such a disaster can 
never happen so long as our national spirit is maintained. 

The man Empire was far-reaching, and its rulers 
well understood the supreme value of good communica- 
tions. In this outlying portion of the empire, far farther 
removed from the centre under then existing conditions 
than our most distant possessions are now from the 
Mother Country, the great roads remain as monuments to 
the mayen conception. The ocean furnishes our roads, 
with the cheapest and most convenient transport, ready 
made. Shipbuilders and engineers have provided the 
means of locomotion and brought the Antipodes within 
easy reach, while the a ae is so small an 
enterprise that it is no more regarded than was a journey 
to Inverness in the last century. We all share the 
wish exp recently by the President of the Iron 
and Steel Institute r. Carnegie), that our relations 
with kinsfolk in the United States should be more inti- 
mate and cordial, but we do not agree that it is unfortu- 
nate to have an ocean between our shores instead of 
prairies. It is an absolute fact in modern times that 
**the seas but join the nations they divide.” We n 
no better links of communication than those which have 
been created and are still being improved ; only never let 
it be forgotten that it is the ‘‘ Navy whereon, under the 
good providence of God, the safety, honour, and welfare 
of this kingdom most chiefly do depend.” 








Gas AT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas in September was 
288,643/. as compared with 260,221/. in September, 1902, 
showing an increase of 28,422/., or 10.92 per cent. The 
aggregate revenue of the company to September 30 of 
this year was 2,639,884/., as compared with 2,441,9837. 
in the corresponding period of 1902, showing an increase 
of 197,901/., or 8.10 per cent. 





THE LAW OF MASTER AND SERVANT. 


Dyer v. Swift Cycle Company.—This case was heard by 
His Honour Judge Rentoul at the City of London Court 
on November 2. It appeared that the plaintiff had been 
in the employ of the Rift Cycle Company at its cycle 
works, Holborn Viaduct. e was engaged to clean 
bicycles and to drill holes in machines, for which he was 
paid 15s. 6d. per week. While so employed the top of 
one of his fingers was caught in the chain of a bicycle, and 
the first joint had to be amputated. He was laid up for 
thirteen weeks, and now claimed compensation under 
the Act of 1897. Counsel for the plaintiff contended that 
under the new Act of 1901 the premises became a ‘‘ fac- 
tory,” and that the panes rnd was liable for the plaintiff's 
injuries, because it employed more than twenty persons, 
and the premises were over 30 ft. high. Mr. Kelly White, 
for the defendant company, said that cycle-shops had 
never yet been included under the Act. The plaintiff had 
no claim. Judge Rentoul said he did not think he 
ought to do anything which might narrow the interpre- 
tation of the Act, providing it was done reasonably. He 
decided in favour of the plaintiff, with costs, and fixed 
the compensation at 10/. : 

Richards v. Wade and another.--In this case, which 
was heard by Mr. Justice Bigham without a jury, the 

laintiff ad the defendants, William Wade and Albert 
ade (trading as J. and W. Wade and Co.), for damages 
for wrongful dismissal and certain out-of-pocket ex- 


anses. 
. Mr. S. W. Lambert ap for the plaintiff, and Mr. 
A. Llewellyn Davies for the defendants. 

According to a report in the Times (November 6), the 
plaintiff is a commercial traveller, and the defendants are 
oo of the Flaxman Tile Works at Burslem, 

taffordshire. By a letter dated October 2, 1902, the 
defendants engaged the plaintiff as London representa- 
tive for them for three years from November 1, on cer- 
tain terms of recompense (salary and commission), the 
plaintiff to ‘agree to devote the whole of your time and 
energies to our business.” On March 9, 1903, they dis- 
missed him. The defence was that while the plaintiff 
was in the defendants’ employment they ordered him to 
furnish them daily with a list of the customers on whom 
he called, with their addresses and the result of the calls, 
and that the plaintiff wilfully disobeyed these orders and 
refused to carry them out. They alleged that these orders 
were reasonable, and that the plaintiff's disobedience 
justified them in dismissing him. The case was, by con- 
sent, heard without a jury, and no evidence was called, 
as the facts were ; 

Mr. Justice Bigham held that the defendants were 
entitled to call upon the plaintiff for the daily list. 
There was no trace of any threat on the part of the defen- 
dants to come between the plaintiff and his clients, and so 
deprive him of the commission he would otherwise have 
earned. They wanted to know what their employé was doing 
from day to day, and he thought it reasonable that they 
should. He gave judgment for the defendants, with costs. 

The Ocean Accident Corporation, Limited.—This was a 
claim under a policy of insurance inst liability for 
accidents to workmen under the Workmen’s Compensa- 
tion Act, the Employers’ Liability Act, and at common 
law, which raised a question of great interest to employers 
who insure against the risks of workmen’s compensation. 

Mr. Montague Lush, K.C., and Mr. Shepperd Little 
copeare’ for the plaintiffs; and Mr. Powell, K.C., and 

t. Ellis Hill for the defendants. 

According to a report in the Times (November 6) there 
was a clause in the policy that the assured should take all 
reasonable precautions to prevent accidents. Anemployé 
of the plaintiffs was injured, and a claim was made against 
them under the Workmen’s Compensation Act, under 
which they made a payment. The arbitrator found that 
the plaintiffs had not taken all reasonable precautions to 
prevent the accident in question, and that the accident 
might have been prevented if such precautions had been 


taken. He also found negligence in a third person, and | }, 


that, notwithstanding the neglect of the above precau- 
tions, the accident might hy sat happened had it not 
been for the negligence of such third person. . 

Mr. Lush, for the — contended that the clause 
was, at any rate, ambiguous, and ought to be construed 
most strongly against the party setting it up. And it 
was also repugnant to the object of the whole document. 
The insurance was against liability (inter alia) at common 
law, which only arose when the master had been guilty 
of some negligence. Therefore the clause would take 
away a right conferred by the policy and paid for by the 
plaintiffs. 

Mr. Powell said that there were other liabilities at 
common law besides that referred to, and that therefore 
the clause was not repugnant. On the other point, he 
contended that the accident need not be the result of the 
neglect by the master. If there was a condition prece- 
dent—and this was intended to be one, although not so 
expressed—the plaintiffs were bound to show that it had 
been performed. The arbitrator had found that they had 
not taken reasonable precautions, and that their neglect 
may have had a material effect in causing the accident. 
He cited ‘‘Slavers v. Curling” (3 Bing. N.C., 355) and 
‘* The Beacon Life and Fire Assurance Company v. Gibb” 
(1 Moore’s P.C. Cases, at page 100). 

Mr. Justice pec ps in giving judgment for the insur- 
ance company, said that the condition that the employer 
should cause to be taken every precaution was made in 
express terms of the essence of the contract. The 
arbitrator had found that there was neglect, and that the 
accident might have been prevented if precautions had been 
taken. It seemed to him a finding of personal default in the 
master. It was clear that the clause could not be confined 
to cases where the neglect of the employer was shown to 
be the cause of the accident; but if the employer was 





shown to have neglected to do something which the con- 
tract bound him to do, the assurers would not be liable. 
As to the clause being repugnant, the employer might, at 
common law, be liable in at least two ways without 
rsonal default—first, where his employé has been injured 
y the workman of a sub-contractor ; and, secondly, where 
the workman is injured by another in the same employ- 
ment, but not engaged in the same work. Therefore this 
clause was not repugnant in the way contended for. 

Andrew v. The Failsworth Industrial Society, Limited. 
—This case, which was heard at the Oldham County 
Court on the 12th inst., arose out of an accident which, 
occurred on August 14, when two bricklayers, who were 
at work on a scaffold on new premises for the respondent 
society at Failsworth, were killed by lightning. Mary 
Andrew, the widow of one of the men, claimed compensa- 
tion under the Workmen’s Compensation Act, and, sub- 
ject to the question of liability, the amount agreed on was 
3002. At the last sitting of the court a doubt arose as to 
whether the fact that the deceased man was working on a 
scaffold 23 ft. from the ground made an appreciable 
increase in the risk of his ry Kee as compared with 
working on the ground, and His Honour then adjourned 
the case for expert evidence to be called on that point. 
At the court, on the 12th inst., evidence was given by 
Dr. C. C. Garrard, head of the testing and experimenting 
department at Messrs. S. Z. de Ferranti and Co.’s elec- 
trical engineering works, and by Mr. J. M. Faulkner, of 
Strangeways, Manchester, an erector of lightning con- 
ductors, who both considered that the ition in which 
the man was working did increase the danger from light- 
ning above that of working on the ground or under shelter. 

Judge Bradbury said the question was one in which it 
was desirable that there should be a decision of the 
higher Court. It seemed to him thatthe question whether 
the accident arose out of the employment was one of fact, 
not of law ; and if there was evidence that it arose out of 
the employment, he must find for the applicant. He 
came to the conclusion that, as a matter of fact, the 
position in which the man was working was a dangerous 
position, and that in consequence of that the accident 
occurred. He therefore gave judgment for the plaintiff, 
with costs. 

His Honour granted a stay of execution, and con- 
sented to state a case for appeal. He directed that, 
pending the decision of the appeal, the respondents 
should pay the widow 1/. a week on account, 








LAUNCHES AND TRIAL TRIPS. 

On Friday, the 13th inst., the s.s. Kelvinbank, recently 
launched by Messrs. Short Brothers, Limited, Sunder- 
land, for the Glasgow Steam-Shipping Company, Limited, 
of which Messrs. John Black and Co. are the managers, 
went out on trial with very satisfactory results, a mean 
speed of 12} knots being easily maintained. The dimen- 
sions of the vessel are as follow: — Length, 374.5 ft. ; 
breadth, 46.8 ft. ; and depth, 24.35 ft. The engines and 
boilers have been supplied by the North-Eastern Marine 
Engineering Company, Limited, Sunderland, the cy- 
linders being 25 in., 41 in., and 68 in. in diameter, with a 
stroke of 48 in. Two large steel boilers supply the steam 
at 180 1b. pressure, with Howden’s forced draught. During 
construction the vessel has been under the supervision of 
Captain O’Neal, the owners’ superintendent, and the en- 

ines under the supervision of Mr. George McFarlane, of 

essrs. Brown, McFarlane, and Co., Limited, of Glasgow. 





The s.s. Troutpool, built by Messrs. Ropner and Son, 
of Stockton-on-Tees, made her official trial trip in the 
Tees Bay on Friday, the 13th inst. The steamer has 
been built to the order of the Pool Shipping Company, 
Limited, West Hartlepool (of which company Messrs. R. 
anor and Co., are managers), and is fitted with the 
builders’ patent trunk deck. Her dead-weight carrying 
capacity will be 5150 tons on Lloyd’s summer freeboard. 
The engines are by Messrs. Blair and Co., Limited, on 
the triple-expansion principle, of about 1400 indicated 
orse-power, with two steel boilers, 15 ft. 6 in. by 
10 ft. 6 in., working at a pressure of 180 lb. per square 
inch. On the satisfactory trial trip the vessel attained a 
speed of 114 knots. 








INSTITUTION OF MECHANICAL ENGINEERS.—On Monday, 
the 9th inst., a meeting of the graduates was held, anda 
paper was read on “‘ Heating and Ventilating Workshops 
on the Plenum System,” by Mr. W. H. A. Robertson, 
Graduate, of Birmingham. ‘The chair was taken by Mr. 
Henry Lea. Member of Council. The author's paper 

ve a concise description of the methods employed for 
ace hed the air in workshops, as well as for supplying a 
sufficient amount of fresh air, according to the require- 
ments of the building. The amount of air supplied in this 
system varies from 30 to 50 cubic feet per minute per 
person. This figure does not allow for the presence of 

jets, smoke, &c., in the —— . In —_ a veg 
in means of steam- =< e exhaust steam from the 
engines may be used. F he author gave a detailed de- 
scription of the fans used for supplying air to the build- 
ing, and also the methods of driving them. From this he 
passed to a description of the heaters for the air, and also 
the arrangements of the ducts and pipes for distributing 
the air about the building. The air is usually carried 
along the building in large ducts, at a good height above 
the floor, and is then taken downwards in vertical pipes. 
and discharged at the floor level. An alternative met od 
was described, in which underground ducts are used, the 
air being discharged through iron gratings at the floor 
level. The chairman, in opening the discussion, gave 
some very interesting observations from his own ~ ag 
ence, and a good discussion followed. Votes of thanks to 
the author of the paper and the chairman terminated the 
proceedings. 
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‘* ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


Comritzep By W. LLOYD WISE. 
BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888-1901. 
The number of views given in the Specification Drawings is stated 
~ — tay 3 where none are mentioned, the Specification is not 
ustrated. 
Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
— of Specifications may be obtained at the Patent O Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete ification, 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


19,579. H. Beckmann, Witten a/R., Germany. 
Storage Batteries. (3 Figs.) September 6, 1902.—This in- 
vention relates to large battery cells having a plurality of elec- 
trodes coupled by bars attached to their upper corners, one bar 
serving for all the positive electrodes of one cell and for all the 
negative electrodes of the next. It has for object to enable the 
ready detection of short circuits by means other than visual in- 
spection of the spaces between the plates, According thereto a 
compass needle is moved along and above the connecting-bar. 





As the balance of current-flow in the bar will be disturbed in the 
neighbourhood of a short circuit, any irregular movement of the 
needle in the vicinity of any one of the plates will be an indication 
that this plate should at once receive careful attention. The 
behaviour of the compass needle in the vicinity of short circuits 
2 is illustrated in the drawings. A compass instrument for use in 
accordance with the invention is illustrated, and consists of a 
glass-covered compass with a rising handle attached to one side 
of it. (Accepted September 16, 1903.) 


23,115. J. T. Niblett, Greenwich. Storage-Battery 
Charge-Meters. [2 Figs.] October 23, 1902.—This invention 
relates to means for ascertaining the amount of charge remaining 
in a storage battery, and according thereto such apparatus com- 
prises an electrolytic meter, means for causing part of the current 
going to or from the battery to pass through the meter, and 
means for restoring the level or levels of the mercury at the end 
of each charge and discharge or either of these. In an apparatus 
illustrated, the two mercury electrodes are in the lower parts of 


Fig. Fig.2. 
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the sides of a vertical loop of glass tube, there being an insulating 
stop-cock which serves to connect the two sides together for the 
purpose of restoring the level of the mercury. The indicating 
scale, conveniently calibrated to show ampere-hours or battery 
full-discharge hours, is placed between the vertical members of 
the loop. The device may he made to furnish an optical or acoustic 
signal, as soon as the battery is charged or discharged, by the 
mercury in its rise completing the circuit of an electric lamp or 
bell. (Accepted September 16, 1903.) 


20,444. The Wolseley Tool and Motor-Car Com- 

y, Limited, and H. Austin, Birmingham. Spark- 

ng Plugs. {3 Figs.) September 19, 1902.—This invention 
relates to that class of sparking plug in which one terminal or 
point is carried by the body of the plug (the plug is screwed 








through the cylinder) and the other terminal or point is situated 
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upon an insulator which passes through the body of the plug, 
and it has for object to provide simple and efficient means by | 
which a gas-tight joint may be made between the insulator and | 
the body of the plug without the necessity of making astuffing-box | 


effect an enlargement of the hole through which the insulator 
passes, and filled with jpacking, such as lead, which, when the 
tapered insulator is forced tightly into the hole through the body, 
insures a gas-tight joint. According to a modification of the in- 
vention, as illustrated in Fig. 2, the packing material A may be 
fixed upon the outer surface of the insulator, and the joint made 
by forcing the insulator tightly into the hole through the body. 
(Accepted September 26, 1903.) 


10,788. N. H. Edgerton and E. W. Bowers, Philadel- 
ph Dynamos and Motors. [9 Figs.) May 12, 1903.—In 
this specification is claimed ‘‘a lamina or plate for a magnet made 
of magnetic metal coated with a diamagnetic metal.” It appears 
that it is the lamina or plate which is coated with diamagnetic 
metal. The inventors preferably coat each laminaor plate with 
metal fusible at a low temperature and then sweat a number of the 
plates together. The object of the invention appears to be the 
perce or increase of the magnetic field of a dynamo or motor 

y current induced from armature windings and flowing in dia- 
magnetic coverings of magnetic lamin arranged as shown in the 
drawings. The lamine (Figs. 7 and 8) may be of tinned plate, 
fused together. The inventors state that ‘It is found in practice 
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that the tin, by means of its diamagnetic properties, magnetically 
insulates the iron plates from each other, forming a highly effi- 
cient magnet without the intervention of varnish, paper, mica or 
other insulation ordinarily used,” and also that ‘‘ it will be evident 
that the magnetisation of the field will be both as simple and as 
sustained as in the method of construction in which the field mag- 
nets were wound.” There is claimed without reservation :—‘ In 
an electric machine, the combination of an insulated field magnet 
or magnets, composed of soft iron, energised or intensified from 
or by the current flowing through the armature coils, with an 
armature embraced by said — and having its windings 
parallel with its shaft.” The field magnet is said to be ‘‘ durable.” 
(Accepted September 30, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

24,242. C. H. Claudel, Argenteuil, France. Igni- 
tion Devices. [1 Fig.) November 5, 1902.—This invention 
has for object to prevent miss-fires in explosion engines in which 
the charge is fired by a spark, and according thereto two spark- 
ing plugs are employed and means are provided for throwing 
the second plug into circuit and for cutting out the first when the 














dischargers of the first become short-circuited. The means for 
changing the firing discharge from the first to the second plug 
according to this invention comprise a mousetrap switch device 
whose electro-magnetic release in the circuit of the first plug is 


| actuated by a current greater than that which will pass when the 


dischargers are not short-circuited. (Accepted September 16, 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


24,043. J. W. Darling and H. Sellers, Keighley. | 








wheels, whereby the tendency of the driven wheel to lunge for- 
ward on being momentarily released from its load, with the 
consequent objectionable noise, and wear and tear on the teeth, 
is avoided. A wheel :according to this invention may be for 
either spur, bevel, or worm gear, and is of the usual width and 
pitch suitable for the work it has to perform. On the side of the 
wheel is mounted a toothed checking disc of the same diameter 
and form of tooth as the wheel, and this checking disc is adjustable 
in a rotary direction, and may be secured to the wheel rigidly by 
screws after adjustment, so that the backs of the teeth of the disc 





are in contact with the backs of the teeth of the engaging whee 
thus constituting a compound wheel, gearing with a simple whee 
in such a manner as to fill up any clearance space which there 
would otherwise be between the teeth, and ensure solid rolling 
contact with or without load. Instead of rigidly securing the 
checking disc to the wheel by screws or the like, the said disc 
may be attached in such a manner as to allow it freedom to turn, 
and the backs of the teeth of the disc and the teeth of the engaging 
wheel may be held in contact by means of spiral or other springs 
that tend to separate the teeth of the disc from the teeth of wheel 
to which it is attached. (Accepted September 16, 1903.) 

24,281. C. H. Clifton, Johnstone, Renfrew. Metal- 
Cut Band-Saw. (2 Figs.] November 6, 1902.—This inven- 
tion relates to band-saws for cutting metal, and according thereto 
the saw passes over driven pulleys, the lower of which may dip 
into soapy water, and is carried by a vertical support pivoted at 
one end. The pulley wheels may be in one plane, and the vertical 
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support pivoted to move in that plane, in order that with the 
pulley wheels and the saw the whole may be moved by the 
operator towards him to cut through the work. The saw may be 
held twisted at right angles by guides for normal cutting, but for 
cross-cutting it might in that case be released from the guides. 
(Accepted September 16, 1903.) 

19,510. A. L. Noel, Lalage-Rueil (Seine-et-Oise), 
France. Driving Pulleys. (6 Figs.) September 5, 1902. 
—This invention relates chiefly to differential speed gear suitable 
for driving motor-cars, and in which driving and driven pulleys 


Fig.1 
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respectively expand and contract, or vice-versd. According thereto 


orlike joint between the insulator and body. In one form of | Toothed Wheels. [5 Figs.) November 4, 1902,—This inven- | the surface of the pulley or of the pulleys is or are the surface or 


apparatus according thereto, and illustrated in Fig. 1, an annular 
recess is formed within the interier of the body of the plug, in 


tion has for object the construction of toothed gearing in such a | surfaces of a close 


y-coiled resilient helix or of such helices, each 


manner as to eliminate “ play” between the teeth of engaging | pulley having preferably a plurality of helices intertwined, Gear 
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may be provided to cause one of a pair of pulleys, comprised in a 
driving gear, to expand proportionally as the other pulley con- 
tracts, and vice-versd. Means may be provided whereby the gear 
causing expansion and contraction of the pulleys of such a trans- 
mission system is controlled by the governor of the motor in such 
wise as to proportion the gear to the resistance to drive, so as to 
obtain normally the maximum driving speed. In one arrange- 
ment each pulley surface comprises four parallel helices connected 
toarms articulated on the driving shaft, and to displaceable sleeves 
adapted to receive angular displacement in the plane of the shaft’s 
rotation. The movable sleeve may be rigid with a cone-plate I! 
and with a clutch-plate I2, and adapted to engage with a plate J 
rigidly connected with the driving shaft, the plate I! being of 
different diameter to the a J, the parts I, 1), I2 tending to 
come into contact with the plate J under the influence of a 
spring K, the system of rollers (such as L L!) in engagement with 
each other being adapted to be displaced in such a manner that 
they may be in engagement with the plates I! and J, or with 
either of them, There is a part m!, rigid with the support, exert- 
ing a breaking action upon the plate I!, and in such a manner 
that the engagement either of the rollers L, L! or of the shoe m! 
presses back the plate I, !, I? so as to release it. It will be seen 
that the two pulleys are displaced by operating mechanism com- 
prising pinions in engagement with racks formed by the rods of 
the supports for the rollers L, L1. (Accepted September 16, 1903.) 


8287. E. Ravet, London. Stud-Driver. [4 Figs.) 
April 9, 1903.—The object of this invention is to provide an im- 
proved appliance affixable to a screw stud, and whereby the stud 
can be easily screwed into place. The apparatus comprises a screw 
nut of greater depth than usual, and the screwed part thereof is 
preferably of two diameters, one diameter of screw-threaded hole 
encircling the stud, and the other for reception of a screw bolt, 
whose end engages the end of the stud, and on being tightened 





somewhat, tends to draw the nut towards it, and in so doing 
tightly clamps the nut to the screw thread of the stud, so that 
when the nut is operated by a spanner the stud will be turned 
without fear of slip. To release the appliance, all that is neces- 
sary is to turn back the lock-bolt, when the grip of the nut 
will be released, and the whole appliance be free to be removed by 
hand. The nut may have a tapering series of stud-holes of two, 
three, or more diameters, so as to be applicable for various sizes 
of studs, (Accepted September 23, 1903.) 


MILLING AND SEPARATING MACHINERY. 


24,180. C. J. Robinson, Rochdale, Lancs. Roller 
Mills. [4 Figs.] November 5, 1902.—This invention relates to 
roller mills in which one of —_— of rollers is disposed above the 
other, either vertically or diagonally, and carried on a shaft 
rotating in bearings on movable arms ; the arms being adjustable 
or movable by means of rods, levers, and eccentrics, or the like, 
to allow of the roller being quickly thrown out of action. The 
bearings of these arms, rods, &c., even if close fitting at first, may 
become slack, and consequently, when the mill is adjusted for fine 
grinding, if the feed to the rollers varies or fails there is a liability 
of the upper roller falling into contact with the lower roller inter- 
mittently, thus causing rattling and bad grinding, or, if the sur- 
face speeds of the rollers are different, damage to the rollers. 
This invention is designed to obviate these disadvantages, and for 
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this purpose use is made of appliances arranged to keep the upper 
roller away from the lower one, whether material is passing the 
rollers or not, and the said rods, levers, eccentrics, or the like, then 
close these up to their bearings on the side which takes the strain 
due to keeping the rollers from separating when grinding. In 
one apparatus according thereto the usual movable arms carry the 
bearings of the myper roller with the relief spring and adjusting 
screw e of the ordinary kind on the rod f connected at its lower 
end to an eccentric pin on a shaft ~ By rotating the shaft i the 
roller is moved out of or into grinding position in the usual way. 


pin, and the shaft i close to its bearing, and thus prevents the 
upper roller from falling into contact with the lower roller should 
feed be interrupted. ere are springs on both arms of the mill. 
A pea is described and illustrated. (Accepted September 16, 
1903. 

26,198. F. Eckersley, Crofton, Wakefield. Coal- 
Cu Machin {4 Figs.) November 28, 1902.—The 
object of this invention is to provide for securing cutters in coal- 
cutting machines simpler and more efficacious means than have 
been hitherto obtainable. According to the invention holes are 
made in the sides of the cutter-boxes, through which are passed 
pins, each of which has a foot or projection, and is shaped to 
engage with a groove made in the cutter. In the apparatus 
illustrated, A is a headed pin made of iron, having a foot or pro- 











jection, and adapted to drop into a hole correspondingly shaped 
in the top side of the cutter-box and down the side of the cutter 
G, the foot or projection following a groove H as the cutter is 
pushed into its place in the cutter-box. This groove H in the 
cutter is cut vertically to receive the foot or projection of the pin 
and then diagonally towards the bottom side and outer end, and 
again vertically to the bottom side of the cutter. The notches K 
form a roughened edge to prevent the pin A sliding up the groove 
H without assistance. The pin has also a “se cern J beneath 
the head to fill up the hole in the topside of the cutter-box and to 
steady it. (Accepted September 23, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8995. J. Ellis and Co., Limited, and J. Ellis, 
Maidstone. Steam Boilers. (2 Figs.) April 21, 1903.— 
This invention relates to boilers of the kind described in Specifica- 
tion of British Letters Patent No. 8522, of 1902, and more parti- 
cularly to such boilers for use on motor vehicles. A boiler accord- 
ing thereto can be fired from the top, has a large heating surface 
of submerged tubes watertight at their shell junctions, and has 





























arm d outward, thus keeping the bearing of the rod close to the | gines of this type. Insuch vehicles it is found that the centrifugal 


force resulting from the revolution of the ring of feet tends 
to prevent the feet from being turned about their pivots by 
gravity into their proper positions, so that they do not always 
come flat on to the ground, as they should do. This defect is 
according to this invention r di iy ting the feet to 
the rollers through friction , 80 that they tend to turn with 
the rollers, stops being provided to arrest them when at the proper 











angle. This is preferably done by providing a spindle passing 
axially through the shaft or stud on which each roller is mounted, 
one end of the spindle carrying a friction-clutch driven by the 
roller, and the other end carrying a band-wheel or other device 
by which the motion is conveyed to the foot. The Specification 
of British Patent No. 14,710, of 1899, is referred to. In one 
arrangement the foot a is tilted by an elastic band / frictionally 
driven by the roller c, andj is a spring disposed counter to the 
tension of the band h. (Accepted September 9, 1903 ) 


MISCELLANEOUS. 


19,131. J. J. Royle, Irlam, Manchester. Dia- 
phragms. [5 Figs.) September 1, 1902.—This invention relates 
to diaphragms for actuating or controlling various devices 
by means of fluid pressure. According thereto the diaphragm 
we pg a tube of elastic material having its free end stoppered, 
fixed by its open end, and surrounded with an armouring, such as 
a spiral or rings, that prevent it from exp g in di ter but 
permit it to stretch in length. Such diaphragms may be used for 
various purposes. As used in the control of hot-water boiler 
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furnace dampers, around a rubber tube L is a spring wire coil N, 
and the tube is in communication with a chamber G, both tube 
and chamber being filled with water and hermetically sealed. The 
chamber is heated by the water of circulation that flows through 
the pipe system F and the space around the chamber G. The 
temperature to be attained is regulated by adjustment of the 
tube-end attachment to one of the holes on the rod M, and this 
may be done in reference to the thermometer Q. (Accepted 





an upper portion readily removable when it is desired to examine 
or repair the tubes. In the boiler, according to the drawing, 
firing is accomplished through H. The tubes take into the crown 
of the firebox and the bottom of the smoke-box, conically shaped 
asshown. The curving of the tubes admits of their unequal ex- 
pansion, and the coning of the firebox top permits sediment to 
readily drop therefrom. (Accepted September 23, 1903.) 

269. J. St f, Charlottenburg, Germany. Steam 
Turbines. (3 figs.) January 5, 1903.—This invention relates 
more particularly to fluid-pressure turbines in which the reacting 
elements rotate in opposite directions. The inventor suggests 
that in such turbines as at present constructed the forces applied 
to one wheel are greater than those applied to the other. In order 
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September 9, 1903.) 

6972. J. Carpenter, Hayling. Chain-Cable Holder. 
| [6 Figs.] March 26, 1903.—This invention relates to*chain-cable 
holders and has for object to provide a device of this kind that 
can be used where space is limited and which can be opened 
under the heaviest strain to release the cable without injury to 
the chain links. According thereto, and in the device shown in 


Fig.t. 





to overcome this difficulty, and that the two rotating turbine- 


108)” rotating wheels, as in Fig. 2. (Accepted September 23, 





A spring bears at one end against a collar on the rod f and at the 
other against a bracket or other fixed support. The rod f and the 
collar are preferably screwed so that the tension of the spring may 
be adjusted. Any slackness in the bearings of the pin or of the 
shaft is taken up by the spring which tends to press the rod f and 
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VEHICLES. 


| 19,502. B. J. Diplock, London. Wheel Feet. 
| [5 Figs.] September 5, 1902.—This invention relates to vehicles 


wheels may be of like power so as to be suitable for driving con- | 
nected dynamos, the steam inlets are so disposed (as at a, b) that | 
both wheels act in part as primary wheels and as secondary | 
wheels. There might be a non-rotating central wheel ¢ between | 




















(6972) 





the drawings, two sections of a locking block shaped to fit aeos 
| a cable link are pivoted together and are provided with a pivoted 
| releasable catch or buckle 8 adapted to be retained in place onl) 
| by the pin 10. The holder grips the cable links on the crown or 

end so that strain is applied in a straight line. (Accepted Sept- 


aving rotatable sets of pivoted feet, and chiefly to traction en- | ember 16, 1903, 
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THE INSTITUTION OF MEOHANICAL 
ENGINEERS. 


On Friday last, the 20 inst., an ordinary general 
meeting of the Institution of Mechanical Engineers 
was held at the Institution House, Storey’s Gate, 
the President; Mr. J. Hartley Wicksteed, occupy- 
ing the chair. Two papers were down for reading 
and discussion, but before these were taken, and 
after the usual formal proceedings, the President 
called on the Secretary to read a letter which had 
been received respecting a suggested 


MEETING IN THE UNITED StatTEs. 


It would appear probable that there will be no 
summer meeting in England next year, as it is pro- 
sed that the annual gathering outside London shall 
be held at Chicago in the spring. The above-men- 
tioned letter, which had been received from Mr. F. 
R. Hutton, the Secretary of the American Society 





neers had of the gathering in London in 1900 gave 
assurance to them that.if the proposition put forward 
proved acceptable to the Council of the Institution 
of Mechanical Engineers, they might anticipate a 
repetition of the success of the former gathering. 
Mr. Wicksteed, commenting on the letter which 
had just been read by Mr. Worthington, said that the 
ene thus kindly made by the American Society 
of Mechanical Engineers had been considered that 
afternoon by the Council, and had been found accept- 
able to them. It was probable, therefore, that the 
next meeting out of London would beheld in Chicago, 
taking the place of the usual annual meeting held at 
the end of July or the beginning of August. It was 
necessary to make the date of the meeting in the 
United States earlier than that of the usual summer 
meeting, in order to meet the wishes of their friends, 
and also because the climate in Chicago was such that 
the weather might be too hot for English visitors if 
the date were made later inthe summer. It was 








Fre. 


of Mechanical Engineers, stated that the idea of a 
joint meeting between the two? societies had been 
the subject of discussion*for ‘some time amongst 
engineers who were members of both Institutions, 
and the Council of the American Society, having 
now decided to hold their meeting in Chicago 
during the last week in May, 1904, had invited the 
Institution of Mechanical Engineers to hold a joint 
meeting with them on that occasion. 

‘The object of selecting Chicago was that it was 
within a comfortable night’s ride of St. Louis, where 
the Exhibition would be open ; moreover, Chicago 
was a large city, where there would be ample accom- 
modation, and members would not be subjected to 
the inconvenience of crowding, inseparable from a 
city in which a large exhibition was being held. At 
this joint session of the two organisations the 
members of the Institution of Mechanical Engineers 
would be the guests of the American Society so far 
as the meetings, the excursions, and the social func- 
tions were concerned. It would be left, however, to 
the members of the visiting Institution to arrange 
for their own travelling and hotel accommodation, 
but every assistance would be afforded to- facilitate 
matters. The pleasant memories American engi- 
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therefore proposed by the Council to accept the in- 
vitation. Before doing so finally, it would be 
necessary to ascertain the views of members. A 
circular would be sent out communicating with 
them in due course, in order to find out how many 
would be likely to take part in the excursion. - For 
his own part the President had no doubt that the 
proposal would be carried out, but it would depend 
upon the response from the members. Considering 
the distance, it would not, perhaps, be reasonable 
to expect that so large a number of members would 
attend the meeting as took part in the summer 
meetings held nearer home. He would repeat, 
however, that the Council approved of the sugges- 
tion, and if a reasonable number of members found 
it possible to accept the hospitable invitation of 
the American Society, the arrangement would be 
proceeded with. 


ReE-ROOFING ENGINEERING SHOPS. 


The next business was the reading by the Secre- 
tary of a paper on ‘‘ Roofing Existing Shops while 
Work is Proceeding,” the author being Mr. R. H. 
Fowler, of Leeds. This paper we print in full in 
our present issue. 








Mr. Wicksteed, at the conclusion of the reading, 
said that the paper was one which would be 
referred to with advantage by those carrying out 
work of a similar description. The arrangement 
appeared well conceived, and the preparations 
for replacing the roofs of the shops described 
were on the right lines. Moreover, the new 
roof adopted was an excellent example of what 
a ridge-and-valley roof to cover travelling cranes 
should be. The design was different to that 
required for a saw-tooth roof, which would be 
carried on deep girders to support it across the 
shop. The roof dealt with in the paper was self- 
supporting, and was so arranged that the crab 
could go close up to the ridge and valley, called in 
the paper the roof principals. The author was not 
able to be present, but Mr. Daniel represented 
him, and he would therefore ask that gentleman to 
add any further remarks. 

Mr. Daniel, in response, said that the paper was, 
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perhaps, not of very much interest to. London 
members. It was prepared for the Leeds meeting 
of last summer, but there was no time to read it, 
It was considered that it might afford matter of 
interest to those who would visiting the shops 
in Messrs. Fowler’s works in connection with which 
the operations had been carried out. 

In proposing a vote of thanks to the author, Mr. 
Wicksteed said that the paper was so lucid that it 
did not appear there was anything that could be 
added to it by discussion. 


ErFIciENcy oF CENTRIFUGAL Pumps. 

A paper by Dr. Thos. E. Stanton, of Teddington, 
upon ‘‘ Experiments on the Efficiency of Centri- 
fugal Pumps,” was next read by the Secretary. 
This paper we reproduce in full in our present 
issue. At the conclusion of the reading Mr. Wick- 
steed asked Dr. Stanton to add any remarks supple- 
mentary to.his paper. 

Dr. Stanton, in replying, said that the paper 
was written two. years ago, and since then the 
practice in the design and manufacture of centri- 
fugal pumps had gone ahead. He thought he could 
anticipate some of the discussion that would take 
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place, and might say that he expected to be rather 
severely handled for his statement that the maxi- 
mum efficiency of the centrifugal pump did not 
exceed 55 per cent. He would explain that when 
he wrote the paper he had in his mind single-wheel 
pumps working at lifts exceeding 100 ft. ; not, 
of course, a low-lift pump. As regards the per- 
formance curves,, he recognised that they were low, 
and that was on account of the small quantity 
of water that passed through the pump. In 
regard to the wheel casing, this was not designed 
for high efficiency, but with a view of analysing 
the various losses of efficiency which took place in 
the pump tested. 

Mr. Livens, who was called upon by the Presi- 
dent to open the discussion, said that the paper 
was one of great interest to those who were con- 
nected with the design or manufacture of centrifugal 
pumps. The information available in regard_to such 
matters was not very great, and therefore any ex- 
periments which were carefully carried out were 

‘welcome. He could not help saying, however, that he 
was disappointed in the paper. The form of pump 
described was, no doubt, chosen for mechanical 
reasons, because of its adaptability for guide-blades, 
‘but it was an exceedingly bad form of pump. He 
thought he would be able to prove that by means of 
the diagrams which had been placed on the wall of 
the theatre, and which we reproduce in Figs. 1 to 8, 

ges 719 and 721. That the guide-blades did 
improve the work of the pump was evident, but it 
seemed to him that the case was analogous to that 
of trying to save fuel by means of patent devices ; 
with a bad boiler such devices had advantages, but 
with a good boiler little benefit followed from their 
use. Referring to the diagram which we reproduce 
in Fig. 1, the speaker said that there were three 
forms of fans tried. The first illustrated a model 
pump with which the speaker had experimented 
in the works of Messrs. Ruston, Proctor, and Co. 
some years ago. The problem was to design 
certain large irrigation pumps, and model ex- 
periments were undertaken to throw light on the 
subject. The model illustrated had a fan 74 in. in 
diameter, which was very nearly equal to the 
size of Dr. Stanton’s fan. The results of the 
three forms of blades illustrated were shown in 
the diagram, Fig. 2, page 719. The fan-blades, 
a, Fig. 1, with the vanes well turned back 
undoubtedly afforded the best form for general 
purposes, as shown by the efficiency curve. The 
design shown by c, Fig. 1, with the guide-blades 
slightly turned back gave better efficiency, the 
centre design, b, with blades finishing radially, 
being inferior. During the experiments the 
maximum output was 230 gallons per minute, 
and when it was remembered that the fan was so 
small that it could be put in one’s coat pocket, 
he thought that the result would be allowed to be 
very satisfactory ; it was three times as much as 
Dr. Stanton had obtained, according to the records 
in his paper. As the result of these experiments, 
the large 36-in. pumps which were illustrated by 
a photograph (reproduced in Fig. 3, page 719) 
were designed. The lift was 27 ft. to 28 ft., with an 
output of 135 tons per minute, the water horse- 
power being 66 per cent. of the indicated horse- 
power of the engine. The next diagram to 
which the speaker referred was that which we 
reproduce in Figs. 4 and 5, showing the normal 
section of fan which gave the best results, so far 
as. his experience went. In designing the cen- 
trifugal pump, it was necessary to take care that the 
water should enter in an easy manner,: and the 

amg to the blades should therefore be of ample 

size. The cross-section of the pump was of-the 

greatest importance ; in fact, it was of more im- 

rtance than the shape of the blades themselves. 
Vith a fan of one of the forms illustrated he was 
able to get the test shown in the diagram, Fig. 6 ; 
working normally, the efficiency was 85 per cent., 
and when the pump was forced it fell to 65 per 

cent. With a forced discharge, the output was 3500 

gallons per minute, the nermal discharge being 

2500 gallons per minute through a 10-in. pump, 

and the lifts, as shown by the diagram, were 10 ft. 
to 36 ft. Members would ask how these experi- 
ments were conducted, and the speaker explained 
that he hada large tank, holding over 12,000 gallons 
at a depth of 4 ft. 6in. The capacity of this tank 
was carefully checked by means of a Kennedy posi- 
tive meter, at every 3 in. in depth. Each experiment 
in the pump took from one to three minutes. The 
pump was driven by a motor. The level of the 
water was taken both before and after the ex- 





periments, and the time of the experiments 
was that during which the switch which con- 
trolled the motor was open. The loss of time 
in the pump due to getting up its speed was 
nearly equal to the over-run in the pump after the 
current had been shut off. He had no doubt that 
the efliciencies were trustworthy within a small frac- 
tion. Before the experiments were made, the effi- 
ciency of the motor was determined by a friction 
brake, and the friction of the motor was also arrived 
at; this was shown by one of the diagrams the 
speaker exhibited, Fig. 7. The speaker next 
referred to experiments with the 8-in. pump, the 
results of which were shown in another diagram, 
Fig. 8. It was run at a constant speed, and the 
lifts varied from 10 ft. to 40 ft. At 40 ft. the speed 
was just sufficient to keep the water held up in the 
pipe. At about 28 ft. the efficiency of the pump 
was between 70 and 75 percent. The quantity of 
water discharged varied from nothing at 40 ft. until 
at 10 ft. it was 2400 gallons per minute. The 
experiments were the more interesting as some 

rsons who use centrifugal pumps were under the 
impression that the smaller the height of lift the 
greateg the efficiency; but, within limits, the 
more a pump was forced the better the result 
would be. The remarks the speaker had made 
showed, he considered, what could be done by 
pumps of small size, and he was of opinion that 
the addition of guide-blades would not have 
improved the results. The lifts he had mentioned 
were practically all the lifts dealt with by Dr. 
Stanton up to Table IX.; up to Table VIII. the 
author had not dealt with more than 40-ft. lifts. 
He felt certain from experience he had gained that 
the form of pump described by the author was not 
the right one. He came to this conclusion on 
account of the form of the fan, the bad inlet and 
the bad form of the case. It was these details of 
construction in the pump with which Dr. Stanton 
had experimented that made the results nothing 
like so valuable as they would have been had the 
pump been more correctly designed. 

Professor Unwin had read the paper with a great 
deal of interest, and found that the experiments 
had been carried out with extreme care, and they 
gave a great deal of guidance if taken as applicable 
to the particular pump with which the author had 
experimented. Dr. Stanton, however, did not 
confine himself to that extent, and when he pro- 
ceeded to draw general conclusions from his expe- 
riments, the speaker thought that they might be 
extremely misleading, and were rather unfortunate, 
as they were drawn with certain prejudices. He 
himself had done a great deal of work in design- 
ing and experimenting upon centrifugal pumps. 
In the ‘sixties he had built a large number of 
these pumps, and he thought it as well to men- 
tion this, as he was about to touch on one or 
two theoretical points. He had constructed a 
centrifugal pump with a disc 16 ft. in diameter, 
and a whirlpool chamber 32 ft. This pump he had 
designed in conjunction with Professor James 
Thomson ; he doubted if a better pump could be 
designed now. The author had pointed out that 
the whirlpool chamber was now largely adopted by 
several makers, but the speaker’s experience led 
him. to conclude that it had been seldom used since 
the period to which he had referred—namely, the 
’sixties. At that time the chamber was included 
in the design under the direction of Professor 
James Thomson. . It was stated in the paper that 
the reduction of the resultant velocity of the water 
leaving the wheel, due to re-curving the vanes, could 
only-be realised in moderately-slow-speed pumps. 
Professor Unwin had had some experience of pumps 
of ‘this description, and he failed to see why Dr. 
Stanton made the statement. There was no diffi- 
culty in getting the same reduction of resultant 
velocity in pumps of. any speed; that point 
was not an unimportant one, as later on in the 
paper the author was discussing the case of the 
re-curving of the vanes, and had concluded that the 
only advantage in re-curving vanes was in order 
to reduce slip and friction. If that statement were 
correct, the author’s conclusion could be understood ; 
but if the statement he had quoted was not correct, 
the other statement had to go also. The speaker 
had based his design of centrifugal pumps largely 
on experience gained with the inward-flow turbine 
—the exact converse of the centrifugal pump. He 
had had to make very careful estimates of the losses 
which occurred in the turbine. There were the 


losses in the eye of the turbine, in the change of 
direction, and those due to shock ; there was also 


the friction of discs, and the loss in the resultant 
velocity of the water leaving the turbine. He did 
not suppose that quazititatively these results could 
be got very accurately, but relatively they were not 
misleading. One conclusion arrived at was that 
there were very definite limits in regard to the size 
of the pump when a given quantity of water and a 
given lift were dealt with. These points were 
generally neglected by ordinary centrifugal pump- 
makers, and that was the reason that large num- 
bers of pumps gave such low efficiency. On read- 
ing Dr. Stanton’s paper, it appeared to him that 
he had commenced his irvestigations with prejudice 
in his mind. It was true it was far more difficult 
to prevent any loss in diverging streams than in con- 
verging streams. It was the more surprising, there- 
fore, that the author had designed his pump in a 
manner which gave the most divergent streams pos- 
sible. He therefore naturally got a lowefliciency, and 
explained this by saying that it was due to the diver- 
gence of the streams passing through the rim and 
whirlpool chamber. Dr. Stanton had, however, 
reasons for adopting the form of pump with which 
he experimented ; but Professor Unwin considered 
that the author’s pump erred in being of the wrong 
type and of the wrong proportions and size. It was 
wrong in type, because it received water only on 
one side ; it was uncased, and there was great slip. 
It was too narrow for the size of the eye and the 
diameter, the external diameter being much greater 
than it ought to have been. The author’s pump 
disc was of uniform width, whereas it should have 
been coned so as to reduce the divergence of the 
streams, and thus lessen the eddying loss. The 
non-coning of the pump disc was one of the reasons 
for re-curving the vanes of high-speed pumps. If it 
were desirable to increase the backward relative 
velocity and reduce the absolute velocity of dis- 
charge, it was necessary to cone the pump. In 
the next place, the whirlpool chamber itself 
was of uniform width, and there was consequently 
a very unnecessary amount of divergence in the 
streams running through the whirlpool chamber. 
There was, however, a worse fault in this pump. 
Round the whirlpool chamber—so far as the speaker 
could understand the drawings—there was a dis- 
charge chamber of uniform section. If the whirl- 
pool chamber discharged uniformly over its cir- 
cumference, there must have been a varying velocity 
all round this chamber. There would therefore be 
a difference of head between the whirlpool chamber 
and the supply chamber at different points, which 
would tend to prevent the whirlpool chamber dis- 
charging uniformly, and would prevent proper 
rotation of the water in the whirlpool chamber. 
There was still a worse fault—the large discharge 
pipe on one side of the pump. The water would 
go straight to this pipe, where the pressure was 
lowest, instead of passing right round, as it ought 
to do. It was on account of these conditions that 
Dr. Stanton got a much lower pressure in the 
whirlpool chamber than he ought to have done. 
The speaker thought that if he was right in the 





remarks he had made, light would be thrown on 
another point.. In’the model pump guide-blades 
|very greatly improved the action of the pump, 
‘and: he believed this was mainly because they 
|prevented the cross flow in the pump, and made 
the water act in the whirlpool chamber more as it 
ought to do. He would suggest that the efficiency 
of the pump would have been improved by a block 
in the whirlpool chamber, which would have the effect 
of forcing the water to go out through a narrow 
aperture. There would then be a definite increase 
of head, which would force the whirlpool chamber 
to discharge more uniformly over the circumfer- 
ence ; that undoubtedly would cause a loss, but it 
would be advantageous on the whole. In the 
pumps which the speaker had designed in the 
sixties, he first coned the wheel, and also the 
whirlpool chamber. There was an expanding 
‘chamber round the whirlpool chamber, so that a 
‘uniform velocity in the discharge chamber was 
‘obtained, which resulted in a contraction that 
forced the water to be discharged uniformly all 
round the circumference of the whirlpool chamber. 
Professor Unwin hoped that the author would not 
consider that he was criticising the paper in any 
other than a spirit of scientific inquiry. The exper'- 
ments, as he had stated, were made with great care, 
and engineers wuuld be thankful for them, even 
if it. were necessary to be cautious in applying 
them widely. He would point out that it was 
difficult to make a whirlpool chamber act just as 1t 
ought to do, and for that reason he preferred to 
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use recurved vanes—as he had done in the ’sixties 
—which, he believed, would act better than the 
arrangement illustrated in Dr. Stanton’s paper. 
It was possible to try to get too much out of the 
whirlpool chamber, and therefore he preferred 
to re-curve the vanes, so as to diminish the 
energy of the discharge from the wheel; he 
would, however, then use the whirlpool chamber 
to take up some of the energy which was left 
in the water. He thought something was to be 
got out of the whirlpool chamber even when the 
best design of curved vanes was used. In the 
small model of the uncased pump described in the 
paper there would be a very large loss due to slip, 
caused by the water ing the blades of the wheel 
when they were revolving. Naturally, with a cased 
pump there was no slip, but, on the other hand, 
there was a friction due to the casing ; this, how- 
ever, was a calculable quantity, and he therefore 
preferred to use a cased pump, as it was better to 
face a loss that could be calculated rather than 
incur one that could not be determined. The 
author had referred to the efficiency increasing 


Fig.6.10 Inch Centrifugal. Pump Test N? 1. 
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with the quantity of water discharged ; that was 
quite true up toa certain limit. Dr. Stanton had 
attributed that to the fact that the slip and friction 
were constant, while the useful work done with the 
additional water pumped was an increasing quantity. 
The slip might be constant, but he thought it would 
have occurred to Dr. Stanton that in a properly- 
designed centrifugal pump a considerable part of 
the loss was due to fluid friction, and this increased 
as the cube of the quantity discharged. 

Mr. Michael Longridge asked the author to add 
the elements of the pump to the information he had 
already given, such as the angles at which the 
vanes cut the interior and exterior circumferences, 
and the exact dimensions of the whirlpool and dis- 
charge chambers. It would then be possible to 
calculate by Unwin’s formula the theoretical effi- 
ciency, and this could be compared with what the 
pump actually did. Professor Unwin had taken 
three types of pumps—an ordinary centrifugal 
pump, without any means for utilising the energy 
of the discharge ; a pump with an ordinary dis- 
charge chamber; and a pump with a whirlpool 
chamber. In regard to what the author had said 
about whirlpool chambers, the speaker understood 
that he was dealing with high-lift pumps, and there 
would therefore necessarily be a high velocity at the 
outside rim of the pump, and in that case it would 
follow that the water must leave the pump with high 
tangential velocity ; it would therefore be necessary 
to havea whirlpool chamber. The speaker illustrated 


passing through the pump—during the short time 
the pump revolved through a given angle—if the 
blade were radial, as the latter revolved the water 
would be carried round through a certain distance, 
and would be discharged in a direction tangential to 
the pump, neglecting the small effect of the radial 
velocity. The speaker supposed that the pump 
was revolving so fast that the radial velocity need 
not be taken into account, and the velocity of the 
water might be assumed to be the same as that of the | 
tip of the vane, and therefore the total energy of the | 


2 
water would be *. The speaker discussed the 


question of curved vanes, illustrating his remarks 
by what he described as another impossible case, the 
ratio of the radial and circumferential velocities of 
the water being such that a particle would describe 
a curve corresponding to the surface of the blades. 
The whole of the energy put into the pump would 
then act to produce pressure and to force the water 
up the discharge-pipe. That, of course, would not 








be practically possible. Where a high lift and a high 
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velocity were combined, the greater part of the 
water would leave the fan in such a form that a 
| whirlpool chamber would be necessary. It would 
| be preferable that the whirlpool chamber should be 
| horizontal, and the spindle of the pump vertical, 
| s0 that the action of gravity would not so much 
interfere with the action of the chamber. 

Mr. Wicksteed next asked the Secretary to make 
reference to a communication that had been re- 
ceived from Mr. J. A. Smith, of Melbourne, who 
had forwarded some diagrams that were hung on 
the wall. In response, Mr. Worthington stated 
that the diagram referred to a paper which Mr. 
Smith had read to the Victorian Society of Engi- 
neers some two years ago, and which had appeared 
in ENGINEERING last year,* illustrating the action of 
water in a narrow chamber between sheets of glass. 
These diagrams would be reproduced in the Pro- 
ceedings of the Institution. 

The Secretary next read a letter from Professor 
Chatters, of Madras, in which the writer said that 
for some time past he had been employing centrifugal 
pumps driven by small oil-engines. They were 
used for raising water from wells for irrigation pur- 
poses. His attention had been very forcibly drawn 
to the low efficiency of these small centrifugal 
pumps, and the desirability of an improved design, 
with a higher efficiency. He considered that Dr. 
Stanton’s paper came very pertinently, as it 
brought forward the problem clearly, and indicated 
the direction in which improvements might be ex- 

cted. There was, the writer believed, a very large 
field for the employment of small centrifugal pumps 
in India, and the prospects of successful water- 
lifting by mechanical means would be greatly 
enhanced if it were possible to obtain a 3-in. or 
4-in. pump with an efficiency‘of 70 per cent., instead 
of from 35 to 45 per cent., which was about the 
range of efficiency at the present time. In the 
Madras Presidency water for irrigation was drawn 








from more than 600,000 wells, and he thought that 


| probably, in the whole of India, the number of 
‘wells sunk for irrigation purposes was about three 


his remarks by reference to two forms of pumps, | millions. The native appliances for lifting water 


neither of which were possible. The head of water 
above a certain height was divided into two parts : 
one consisted of the pressure per square foot divided 


| were very effective, and 
|for the needs of the country ; but the time had 
_arrived when a much greater draught on the stores 


ad hitherto been sufficient 


by the weight of a cubic foot of water, and the other | of underground water was desirable, and cheaper 


v? 
was the velocity energy = h+ oy" 
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With water | ial 








* See ENGINEERING, vol. lxxiv., page 762. 


and more effective methods of lifting were neces- 
sary. Where the continuous inflow to a well was 
over 100 gallons per minute, it would pay to use a 
small oil-engine and a centrifugal pump, working 
the pump for about sixteen hours a day in two 
shifts of eight hours each, with an interval of 
four hours each between them, during which time 
the inflow to the well would accumulate. With 
a well 20 ft. in diameter and 40 ft. deep, the 
surface level of the water would fluctuate from 
12 ft. to 15 ft., and the lift at the commencement 
of pumping would be from 27 ft, to 30 ft., whilst 
at the end it would be from 35 ft. to 40 ft. An 
oil-engine developing from 3 to 3} brake horse- 
power should be sufficient, and a pump which 
would lift the quantity of water mentioned with 
this amount of power was what was needed. Dr. 
Stanton had obtained an efficiency of 59.8 per 
cent. with the wheel delivering 57.7 gallons per 
minute on a lift of 34.2 ft. It should therefore be 
possible to obtain centrifugal pumps of three times 
this capacity, with an efficiency of, possibly, as 
much as 70 per cent. A scheme: was under con- 
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sideration in Southern India for irrigating con 
siderable tracts of land by water drawn from a 
number of wells by centrifugal pumps, driven by 
alternate-current motors. e electrical current 
would be supplied, from a central station, to 40 
wells scattered over a tract of country 10 miles 
long, and from 1 to 2 miles wide. The engine- 
and alternators would be kept running con 
tinuously when water was wanted for irrigation. 
The wells would be practically underground 
reservoirs, into which the water would percolate. 
It was calculated that the losses in distribu- 
ting power would be more than compensated by 
economy of working in the central station, and it 
was felt that the success of the scheme mainly 
depended upon obtaining efficient alternators and 
pumps. At least 50 per cent. of efficiency was 
nece , and the prospects would be more satis- 
factory if a combined efficiency of something like 
60 per cent. could be obtained. The efficiency 
would be gained as follows :—The alternator would 
have 87 per cent. and the pump 70 per cent. The 
pumps would have to deliver from 200 to 250 
gallons per minute on a lift of from 25 ft. to 36 ft., 
and would require about 4-in. suction pipes. The 
centrifugal pump, the writer said, was at present 
a comparatively simple, cheap, and inefficient ma- 
chine, and in the total outlay on a pumping oe 
the cost of the pumps wasa small item. Yet the 
efficiency of the whole system depended upon them, 
and it would be advantageous, therefore, to pay 
more for centrifugal pumps if by making them 
more complex they could have their efficiency 
materially increased. For irrigation in India, large 
centrifugal pumps were not likely to be used ; but 
for small and efficient pumps, with suction pipes 
ranging from 2} in. to 4 in. in diameter, there were 

rospects of a good demand, and it was to be 
oped that the experiments of Dr. Stanton would 
serve as a starting point for a fresh advance. a 

Reference was also made to a communication by 
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(For Description, see Page 724.) 
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Fic. 43. Locomotive-Burtpinc SHops at TEGEL. 


Mr. Smith, of the Basford Brass Works, Notting- | 
ham, recording experiments he had made some 
years ago with centrifugal pumps and turbines. 
This, the President stated, would also be included 
in the Proceedings. 

The author, in replying to the discussion, said 
that the criticism which he had anticipated had 
been pronounced. It was said that the design of 
the pump was a bad one; but for the purpose 
which he had in view it was necessary that the 
wheel should be of a simple nature. The main 
thing was to-find the relative efficiency of the 
various forms of casing designed to utilise the 
kinetic energy of the water leaving the wheel. At 
the commencement of the experiments he had 
hoped to try different-sized wheels, which he had 
done, and it would have been very difficult to 
have done that with any other form. Mr. Livens 
referred to the very high efliciencies which he 
had obtained with pump trials, the results of | 
which he had placed on the wall. Unfortunately, 
these appeared to be combined efficiencies, for there 
was no transmission dynamometer attached to the | 
shaft. The work put into the pump was therefore 
calculated from the supposed efficiency of the motor. | 
He was of opinion that in all work of this nature | 
a transmission dynamometer ought to be used. He 
agreed to a great extent with what Professor Unwin | 
had said. It was well known that the Professor 
was the greatest authority on centrifugal pumps, | 
and he would not compare his knowledge with that 
of Professor Unwin. But there were one or two 
points upon which he ventured to hold a different 
Opinion. One of these was the possibility, which the 
Professor had mentioned, of getting a low value of | 
velocity of discharge with high-speed pumps. It was | 
difficult to get this value with high-speed pumps ; 
he would refer to a very modern case—namely, that 
of the Sulzer pumps, supplied to the Horcajo Mines 
in Spain (recently illustrated in ENGINEERING)*—in | 
which the velocity of the tips of the vanes was 78 ft. 
per second, but the velocity of the water relative 





* See Enciveenine, vol. lxxiv., pages 72 and 188, | Fics, 48 anp 49, Tue Storrnc or Workers’ Bicycues. 
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to the vanes was apparently about 11 ft. It would 
be difficult to diminish the velocity of discharge in 
this case to such an extent that a whirlpool chamber 
or guide es would not be necessary. 
regard to the design of pump, he would further 
point out that it was n for him to work 
within the limits of the funds at his disposal, 
He therefore had to commence with a very simple 
design. In spite of what had been said, the author 
thought that the experiment showed that guide 
es gave the best results, and this conclusion, 
e further pointed out, was supported by the best 
Continental practice. Those who were acquainted 
with the working of the pumps in the Spanish 
mines, to which he had already made reference, 
must have been very much impressed with the 
results obtained. The total lift appeared to be 
about 1300 ft., to get which there were three 
quadruple-centrifugal pumps, the lift of each wheel 
being 106 ft. That was the best work in this 
field with which he was acquainted. On the Con- 
tinent higher speeds were more generally used 
than in this country, and the practice seemed to be 
towards the adoption of guide pomese rather than 
the use of spiral casings or whirlpool chambers. He 
would have much pleasure in giving details of the 
vane angles which had been asked for during the 
discussion.. Mr. Longridge had said in his remarks 
that there should be a whirlpool chamber ; the 
author’s paper was, however, intended to show 
that that was not the case, and that the substitu- 
tion of narrow diverging passages would result in 
greater efficiency. 
The meeting was then brought to a conclusion. 








BORSIG’S WORKS IN GERMANY. 


(Continued from page 695.) 

We supplement the illustrations we gave in our 
preceding article of the main machine-shop with 
a view (Fig. 47, on page 723) showing in the 
foreground one of the powerful horizontal boring- 
machines, about which we then wrote in some 
detail, so that it is only now necessary to say that 
the cylinder in the machine at the time the photo- 
graph was taken was one 1530 millimetres (603 in.) 
in diameter for the Dortmund water works’ pumps. 


BorLer-SHop. 

The boiler-shop, of which a general view was 
given on Fig. 34 on the two-page plate accompany- 
ing our issue of November 2U, covers an area of 
14,350 square yards and is divided into six bays. 
Here the whole of the boiler work is done, the 
frame plates of the locomotives and tenders are 
machined, and the water tanks, ash-pans, splashers, 
&c., are made; in fact, all light plate work, in- 
cluding tanks, &c., required for the refrigerating 
plant built by the firm. 

In the first bay there are placed the necessary 
fires, &c., for heating the plates for welding and 
bending purposes; the hydraulic flanging is not 
done at Tegel, but at Borsigwerk, where the 
plates are rolled. There are three fires specially 
adapted for welding the headers of water-tube 
boilers, one of the specialities of the firm—four 
portable fires, and ten round open fires. Welding 
the headers is an operation which requires specially 
trained workmen, as they range from the smallest 
size up to 13 ft. long by 10 ft. wide ; the material 
used is mild basic steel. The dome bodies of loco- 
motive boilers are also longitudinally welded, while 
the ends of the horizontal seams of stationary 
boilers, as well as of the barrel plates of locomotive 
boilers, are welded for a distance of 8 in. to 10 in. 
at each end, as it is considered that this not 
only strengthens the joint, but renders it more 
steam-tight. There are two annealing furnaces in 
the department ; the largest measures inside 33 ft. 
by 8 ft. At all fires there are jib-cranes operated 
by electric motors. For the flues of stationary 
boilers a flanging machine i: provided, which com- 
pletes a flange in two minutes ; and on the same 
machine the edges are turned to a true circle with 
the necessary bevel for caulking. 

The second bay is used for ordinary boiler-shop 
work. In the centre of the bay there is a sta- 


tionary hydraulic riveter, built on Schoenbach’s 
system by the firm of Breitfeld and Danek, Prague. 
The pumps which are placed alongside drive this 
machine, and two others—viz., a portable machine 
for riveting up the flues, and another, in the 
fourth bay for firebox foundation rings, smokebox, 
tube-plates, domes, &c. 


The stationary riveter 





first mentioned is capable of riveting boilers up to 
a length of 39 ft., and can be worked at three dif- 
ferent pressures to suit rivets from § in. to 1} in. 


In | in diameter. 


In the third bay there are the machine tools re- 
quired for locomotive and stationary boiler work. 
Noticeable amongst these is a large tool, with rests 
working at right angles to each other, for planing 
two edges of a plate at the same time, and capable 
of taking a job 30 ft. long by 9 ft. wide ; drilling 
machines with four and six spindles for tube- 
_— and a double Langbein milling machine 
or milling off the edges of flanged plates of any 
shape. The cutter of. this machine is, generally 
speaking, more like a circular saw of small dia- 
meter, with tapered sides, which also form cutting 
edges, the taper giving the bevel required for 
caulking. The feed is supplied by a couple of 
small guiding-wheels placed just below the plane 
of the cutter, pressed to the plate by an adjust- 
able spiral spring, and revolved slowly by worm 
gearing. The edges of these rollers are slightly 
grooved, and the friction caused by the spring 
ressure is sufficient to give the feed required. 

he whole milling head is fitted with a swivel- 
ling arrangement by which, when the spring has 
been slacked off, the head can be removed from 
the plate. This is necessary in the case, for ex- 
ample, of throat-plates, &c., where the last 3 in. 
or 4in. of the flange must be left standing for 
thinning down, where it is to meet the cover- 

late in the corner of the firebox foundation ring. 

his machine removes the superfluous material in a 
strip. 

For drilling the rivet-holes in stationary boilers, 
a machine with a bed 36 ft. long and having four 
spindles is provided, the latter being adjustable 
to any angle. By this means four transverse seams 
in a boiler 36 ft. long can be bored simultaneously. 
Two three-standard drilling machines, with each 
spindle driven by a separate motor, are used for 
boring the holes for stay-bolts, &c., in locomotive 
fire-boxes from three sides without moving the 
work. This machine can take in work 10 ft. long 
by 5 ft. 9in. wide by 10 ft. high. The table, as 
well as each standard, is provided with a circular 
motion, so that all corner holes can be drilled. 
These machines are worked by one man. 

In the same bay is placed the air-compressor, 
built by the firm for working the large number of 
pneumatic tools in use. This is capable of com- 
pressing 530 cubic feet of air per minute to a 
pressure of 100 Ib. per square inch. Air mains 
are laid throughout the shop. Some thirty 
hammers are in use of various types—e.g., Boyer, 
‘* Little Giant,” Collet and Engelhardt, Hasse and 
Wrede, &c.—and twelve tools for drilling and 
reaming, for tapping stay-bolt holes, &. A 
portable Boyer riveter is also used for tank-work, 
with a gap of 5 ft. 8 in., and capable of closing 
rivets up to # in. in diameter. A simple adap- 
tation of the ‘‘long-stroke” type of pneumatic 
hammer is also adopted with great advantage for 
riveting over the heads of stay-bolts. 

The fourth bay is devoted almost wholly to the 
manufacture of locomotive boilers, and is provided 
with an hydraulic riveter, with a gap 16} ft. deep, 
capable of taking the largest boilers. At one end 
there is a large pit-planer (illustrated by Fig. 45 
on page 723). It has a bed 43 ft. long by 13% ft. 
wide, the depth of the pit being 13 ft. “The 
tool-rest has four tools, two on each side, one pair 
of these cutting on the outward, and the other 
on the return motion of the rest. A separate 
rest, with milling tools, is also provided. This 
machine is used for planing locomotive frames, as 
well as fly-wheels, bed-plates, and other abnor- 
mally large work occurring in the building of 
stationary engines. At the time of our visit 
locomotive boilers were being completed here for 
Germany, India, Spain, Denmark, Italy, Greece, 
Africa, Cochin China, and Dutch East India. They 
are turned out in all sizes, the largest up to the 
present having 2360 square feet of heating surface 
and 46 square feet of grate area. 

In the fifth bay are the tools for machining the 
fran:e-plates of locomotives. Among these are two 
milling machines, with beds 39 ft. long, and a 
clear breadth between standards of 5 ft. They are 
able to mill a number of plates up to a depth of 
8} in. in one operation. Milling is here used with 
great advantage; and for sharp corners, where a 
cutter is too large, the work is finished by an 
auxiliary slotting head, which is fixed on each 
standard, with a separate electric motor. The 





frame-plates themselves are roughly punched out 
at the rolling-mills in Borsigwerk, so as to avoid the 
carriage of unnecessary weight. Great care, how- 
ever, is taken to jeave sufficient material to be milled 
away from the punched edges. The three-frame 
drilling-machines have each three standards, and 
have the same size of bed as the milling machines, 
Each machine is worked by one man. Plate- 
straightening rolls for plates up to 6 ft. wide and 
12 in. thick have been put down. The frame is 
built of rolled sections, and is in marked contrast 
to the usual massive form of casting generally em- 
ployed. 

At one end of this bay there is a little work- 
shop, screened off, where the stay-bolts and 
roof-stays are made by means of the following 
tools :—Two circular saws for cutting off the rods 
to the desired length ; two horizontal drilling ma- 
chines, each of which drills the two ends of a 
stay-bolt at the same time, two lathes for turning 
the stay-bolts, and four chasing lathes. For boring 
the roof-stays a vertical two-spindle machine is 
employed ; while for turning the same, and cutting 
the threads, two special lathes are employed, each 
with three spindles, thus enabling three stays to be 
machined at once, six tools being used. 

In the sixth bay the tender tanks and light plate 
work before-mentioned are made; but this presents 
no features of unusual interest, and may therefore 
be passed over. 


EReEcTING-SHOP FOR LOCOMOTIVES. 


The locomotive -erecting shop, illustrated by 
Fig. 43 on page 722, and by Fig. 44 on page 723, has 
an area of some 84,500 square feet, and is divided 
into three main and two side bays. The central 
bay, shown in Fig. 44, is taken up by the electric 
traverser, of 60 tons capacity, designed for taking 
the heaviest and longest locomotives from any 
erecting-pit out of the shop to the rails for running 
the trial trip. The motor driving the traverser, as 
well as the gearing, is neatly boxed in, and as the 
rate of travel is comparatively high, a bell signal is 
used to warn workmen to keep out of the way 
when running. Outside of the shop there is an 
extra pit which is used for running engines when 
blocked up and without their coupling-rods, so that 
easy access to the motion of inside-cylinder engines 
is afforded. Owing to the large number of gauges 
for which engines are built, the necessary varia- 
tions of width between the rails are provided for. 

On each side of the central bay are the erecting 
sections. One of these is used for erecting pure 
and simple—i.e., for laying cylinders, slide-bars and 
motion-plates, fitting the boiler on to the frame, 
and for general finishing work.. In the other bay, 
illustrated in Fig. 43, the preliminary work is 
carried out on the frame-plates after they have been 
slotted, milled, and drilled in the boiler-shop. 
Here also the boilers are mounted, tubes placed, 
and hydraulic tests made. They are then run out 
on a lorry to be steamed in the open air, thus 
avoiding all smoke and dirt in the shop itself. 

Each of the two construction bays is served by 
electric travelling cranes. The total number of 
erecting-pits provided is forty-two, and the shop 
has a producing capacity of 300 standard locomo- 
tives per annum. The tenders are also erected 
here, and the cabs put together. Small contractors’ 
engines, &c., are also made in numbers, and, to a 
certain extent, kept in stock, so as to ensure quick 
delivery. For plantation and forest work, &c., it 
often happens that a demand arises which requires 
an engine deviating from the standards, either as 
regards gauge, load allowable per axle, &c. In 
these cases rapid completion is ensured by the 
large number of parts which are kept in stock, 
and which can at once be taken from the stores for 
use. 

In addition to the three bays there is on each side 
of the shop an outside annexe served by walking 
cranes, which contain the necessary machine tools, 
such as small planers, drills, &c., for doing the 
small jobs required in erecting. At the exit end 
of the shop is a special pit provided with Schenk’s 
patent weighing machine. The locomotive to be 
weighed is run over the pit, and in this position 
aseparate weighing machine is slid under each 
tyre. By the movement of a single lever each 
apparatus is constrained to take up its share of the 
load, and the sliding weights on the different steel- 
yards are then adjusted until all float equally. The 
weights thus ascertained are carefully entered in @ 
record kept for the purpose. For locomotives 
with tenders the weights are taken empty, and also 
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in working order. For tank engines they are taken 
empty, with tanks and coal-box half full, and com- 
pletely filled. Allowance is also made by weights 
at the proper part of the engine for sand, coal on 
grate, crew, Xe. 

It may be noted that for lifting heavy engines on 
their wheels in the process of erection, four power- 
ful jacks of 15 tons power each are used. One of 
these is placed at each corner, supporting powerful 
cross-beams, on which the weight of the engine 
rests. These jacks are driven bya single electric 
motor, working by means of telescope shafts and 
Hook’s universal couplings on all four at once. An 
even rate of lift is thus assured. This method of 
lifting leaves the overhead travellers free for all 
other work. — 

Toot-Maxkers’ Sop. 

This departinent is situated between the works- 
manager’s office and the pattern-shop. Here all 
tools, templates, and gauges are made. A very 
complete system of templates is adopted, the 
greatest care being exercised in their manufacture, 
so as to insure complete exactitude. Standard 
ring and plug, as well as limit-gauges, are used, 
both for metrical and English dimensions, to suit 
the requirements of the customers. It may here 
be noted that no difficulty is found in working to 
these different systems ; but there can be no doubt 
that the metrical system is more logical and prac- 
tical. The*system of screw threads used in Ger- 
many is generally that of Whitworth, but the 
sizes of bolt-heads and nuts are rounded off to 
millimetre dimensions. For English customers, 
as well as some other foreign railways, bolts and 
nuts exactly to Whitworth standards are used, and 
for German railways the Whitworth thread is used, 
but the dimensions of heads and nuts are slightly 
different. For France the ‘‘Systéme Interna- 
tionale” is used, with an angle of thread of 60 deg. 
This necessitates other complete sets of gauges, 
taps, and dies. For Spain another variation is 
generally prescribed. To avoid any mistakes, the 
shop-drawings of such orders are legibly and boldly 
stencilled :—‘‘ All bolts, nuts, and threads to —— 
Railway standards.” 

The various cutting-tools are made and ground 
to standard forms, machines of the Gisholt 
type being used. ‘One room contains the fires 
and baths for hardening, annealing, &c., while 
a second room has all the various grinding 
machines for sharpening. The emery dust is re- 
moved by an exhauster, so that the operators do 
not suffer from inhaling it. Bolts and nuts are 
made from rolled or drawn stock on automatic 
lathes. The lengths of bolts made advance by 
strictly-defined steps, and pass into the stores, so 
that for all ordinary work these parts need not 
be specially made, but can be taken from stock. 
The tools for the automatic machines are kept 
thoroughly deluged with oil, so as to allow of high 
cutting speed. The whole of the work done here 
is exceedingly interesting, but it would require too 
much space to go into details. It may, however, 
be noted that all milling cutters, as well as twist 
drills, are made on the premises, as well as many 
other appliances which few ‘engineering works 
produce for their own use. 


CENTRAL PowEr-StaTION. 


A view is given of the electric power-station in 
Fig. 46 on page 723. It consists of boiler and engine 
houses, and is situated at the end of the works 
nearest the lake, so that the coal has only a short 
distance to be hauled after being unloaded from the 
barges. Owing to the rivers and canals being 
frozen up during the winter months, an extra large 
storing ground is provided. In the boiler-house 
are ten water-tube boilers on the Heine system, 
made in the Borsig Works. The working pressure 
is 140 lb. per square inch, and each has 2150 square 
feet of heating surface. Superheaters are provided 
to work to 570 deg. Fahr., and mechanical stokers 
are also in use. The boilers are coupled to a 
common collecting-drum, and supply steam of full 
pressure to the engines which drive the generators, 
&c., and at 114 1b. pressure, to the steam hammers 
in the adjoining forge and smith’s shop, as well as 
to the steam-heating installation in all the machine- 
shops. There are three steam feed-pumps with 
fourfold action ; the diameter of the steam cylin- 
ders is 8§ in., of the. plungers 5} in., while the 
stroke is 5§ in. They can deliver 880 gallons per 
minute. In the main flue there is a feed-water 
heater which raises the temperature from about 


quality, suitable for case - hardening. 
tests made cold on bars 1,% 
chined, allowing them to be bent double without 
any si 


8 
the apparatus referred to in the description of the 


rises to a height of 205 ft. from the ground, and 
has an internal diameter of 11 ft. at the bottom 
and 104 ft. at the top. The thickness of the 
masonry of the round column is at the bottom 
2ft. 3in. and at the top 10in. The area of the 
foundation is 1080 square feet, and it is made of 
concrete. The column is strengthened throughout 
its length by iron hoops fitted with tightening 
screws. 

The engine-house (Fig. 46) is a lofty and well- 
lighted building, with a mosaic-tiled floor and wain- 
scot of glazed bricks. The roof has a light iron 
frame, and is covered with varnished boarding. In 
accordance with Continental practice, considerable 
attention is paid to a neat and clean interior, the 
whole of the machinery being kept in first-class 
condition. There are three vertical compound 
condensing engines fitted with Collmann trip-gear. 
The diameter of the high-pressure cylinders is 
24 in. and of the low-pressure cylinders 374 in. 
The stroke of the pistons is 218 in., and the number 
of revolutions per minute 150. Each engine is 
capable of developing 650 effective horse-power, 
and is coupled toa shunt-wound continuous-current 
generator of 440 kilowatts power and 230 volts ten- 
sion, the efficiency being rated at 92 per cent. 

There is also a smaller vertical compound con- 
densing engine, with 16}-in. and 24-in. cylinders, 
and a piston stroke of 14? in., running at 160 revo- 
lutions and developing 160 effective horse-power. 
This is coupled to two shunt-wound dynamos, each 
capable of developing for an indefinite time 50 
kilowatts at 150 volts tension, the efficiency being 
rated at 85 per cent. The accumulator battery 
consists of 126 cells, with a capacity of 1188 to 1595 
ampere-hours, the current supplied varying from 
396 to 159 amperes. The efficiency is 90 per cent. 
in ampere-hours and 75 per cent. in watt-hours. 
In emergency the capacity may be increased to 
800 amperes. 

The main switchboard has the necessary appa- 
ratus for working the dynamos and the battery for 
measuring and controlling the tension of the 
current. 

There are in the works 126 motors of 1760 horse- 
power, including the crane motors :—In the engine- 
erecting shop there are 29, of 294 horse-power ; 
in the machine-tool department, 21, of 402 horse- 
power ; in the boiler-shop, 42, of 463 horse-power ; 
and in the locomotive-erecting shop, 4, of 48 horse- 
power. There are in all 367 arc-lamps and 2800 
incandescent lamps in the works. 

There are sixty-nine electric cranes in the works; 
thirteen in the iron foundry, ranging from 25 to 23 
tons; ten of the travelling and twenty-two of the 


from 25 to 5 tons and the latter from 4 tons to 
1 ton power. The three travellers in the engine- 
erecting shop are of 374, 25, and 10 tons power; 
the two travellers in the machine-shop bay for 
heavy tools of 15 and 10 tons power, and the two 
travellers in the locomotive-erecting shop of 20 
and 124 tons. The absence of a heavier crane than 
20 tons in this shop is accounted for by the use of 
the electrically-driven lifting gear used for putting 
the engines on their wheels, as described in the 
notes on this department. The remaining cranes 
in the other shops are from 7} tons downwards. 


Tue TrestiInc LABORATORY. 


The testing laboratory, an important department 
in all works, occupies one end of the block which 
forms the electric central power-station, and is fitted 
up with a testing machine of the ‘‘Grafenstaden” 
type, of 40 tons power. This machine we have 
illustrated and described in connection with the 
Silesian Works, but here we give some extracts 
from the test-book in which the results of each test 
are recorded. (See tables in the adjoining column. 
The test-pieces are marked I., II., III., [V., and 
V., according to the definitions given in the para- 
graphs below.) 

I. Mildest basic Siemens-Martin steel, of welding 
Bending 
in. square, not ma- 


s of fracture. 


II. Mild basic Siemens-Martin steel. 


III., IV., V. Mild basic Siemens-Martin steel 
in progressive degrees of strength. 

Besides the testing machine just described there 
is also a machine for testing springs, laminated and 
iral, with steady and vibrating loads, and also 


jib type in the boiler-shop, the former ranging | 


records are kept of all tests made, for purposes of 
comparison and reference. 


Tests of Basic Siemens-Martin Steel. 



































| 
| 
“ 1 Length on 
Diameter | Total . 
No. of Test- | Break- | Breaking Loads. | a which Elon- 
| Piece. ing Load | tion. | gation was 
| Measured, 
mm. kg. | kg. per |tons per) per cent. | mm, | _ in. 
sq. mm.,| sq. in. | | 
20.0 11,150 35.5 22.5 | 88.5 200 8 
19.2 10,210 35.0 22.2 32.0 200 8 
20.0 11,500 37.0 23.4 } 27.0 | 200 8 
: 20.3 12,910 40.0 25.3 25.0 200 8 
24.88 | 90360 | 41.9 | 265 | 250 | 200| 8 
24.9 | 16,200 83.2 22.0 | 220 | 200; 8* 
24.9 18,100 37.2 23.5 | 200 | 200; 8* 
24.85 | 21,200 43.7 27.7 | 26.0 | 200; 8 
Il. 24.87 | 21,100 43.5 27.5 | 27.5 | 200|-8 
24.85 | 22,950 47.5 80.1 23.5 | 200 8 
20.1 16,300 51.4 32.6 24.0 | 200; 8 
25.15 | 24,900 50.0 31.7 25.0 {| 200; 8 
Hl. 25.0 350 57.6 36.5 24.0 | 200; 8 
| 20.0 15700 | 50.0 | 31.7 240 200° 8 
20.1 | 18,200 | 57.5 | 364 | 220 | 200! 8 
19.05 | 19,7 63.6 | 402 | 180 | 200| 8 
IV. | 20.6 | 20,850 62.6 39,7 16.5 200 8 
q 20.1 20,000 63.0 40.1 20.5 200 8 
| 19.6 | 20,500 67.9 43.0 | 16.1 200, # 
19.66 21,880 | 722 | 458 | 10.5 200} 8 
Vv. 20.26 25,420 78.9 50.0 | 10,4 200 8 
. 20.0 23,900 76.0 48.2 10.0 200; 8 
20.1 25,650 80.7 51.2 10.1 200| 8 
| | | 
* Test-pieces welded. 
Cast Iron for Cylinders. 
a.—Tensile Tests. 
| | 
, Tota! Break-| 
Diameter |; wd 
Number. of | ing Load in Breaking Load. Remarks, 
Test-Piece| __ Kilo- 
| grammes. | | 
mm. kg. per | tons pe 
: | | 8q. mm. sq. in, | 
1 20.0 7600 24.2 16.3 } | 
2 20 3 8675 26.8 17.0 || Body of 
3 | 19.54 | 7250 24.2 15.3 test- 
4 19.85 8225 26.5 16.8 pieces 
5 20.2 7700 24.0 15.2° turned. 
6 20.37 8650 | 25.5 16.8 : 
i ' 
b. —Beam Tests. 
| | 
| Distance) | Break. | Bending 
‘between | Section at Point | Deflec- rv Stress at 
¢| Sup- of Fracture. tion. Loon Breaking 
AZ ports. | Load. 
mm in.) mm. | in. jmm| in. |kg. wt |kg. p.| tons 
| | sq. |p. sq. 
| mm. | in. 
1 | 915 36 \53.38x25.4.2,1 x1  {10.5| 0.415 1900 38.6} 36.6 | 23.2 
2 915) 36 |50.8x25.4.2 x1 (10 | 0.894 1700 84.6) 35.57 | 22.5 
3 | 915 36 /50.8x 24.12. x0.95/10.1)| 0.396 |1950 39.7| 42.9 | 272 
4 | 915 36 |50.8x25.4/2 x1 |11.5| 0.462 |1800 36.6 87.6 | 24.7 
5 |1000 39§ 31 x81 |1.22x1.22/18.0) 0.71 | 75015.2/ 37.7 | 24.75 
6 1000 39331 x31 wena nC 0.748 | 700 14.2) 86.2 | 22.3 
| l | | 











Tue Storinc oF WorkKERS’ BICYCLEs. 


We have, time and again, during our description 
of the works had occasion to refer to the con- 
veniences for workers ; and as of special interest, 
we give on page 722, Figs. 48 and 49, a plan and 
section of a large rack, built close to the main 
entrance, for the storage of bicycles used by the 
workmen. It is a timber structure, with a pro- 
jecting gable roof which has an asphalted ‘‘ water- 
proof” covering. It is double-decked, and so 
arranged that the bicycles are backed in. The 
floor is made of concrete, and sloped, so that any 
rain that may drive in runs off down the centre of 
the floor. A structure like this costs but little, 
and is of great convenience to the workmen, a proof 
of this being that during shop-hours the racks are 
generally well filled. he part of the entrance 
yard where the rack is placed is so chosen that there 
is no crowding or any inconvenience to the other 
workmen who are passing out. 


(Zo be continued.) 








TRIPLE-EXPANSION ENGINE FOR 
NEWCASTLE TRAMWAYS. 

On our two-page plate and on pages 726, 727, 
730, and 731 we illustrate a large triple-expansion 
engine just. completed by Messrs. Victor Coates and 
Co., Limited, Belfast, for driving one of the gene- 
rators at the Newcastle Corporation Tramways 
station. The engine is rated at 3000 horse-power, 
and is, we believe, the largest three-cylinder triple- 
expansion engine yet built for electrical work. 
The engine is noteworthy in that a very high degree 
of economy has been aimed at in its construction, 
its builders having laid themselves out to produce 
the best engine of the type; and in consequence a 








104 deg. Fahr. to 212 deg. Fahr. The smoke-stack 


foundry for testing the hardness of castings. Exact 





special interest will attach to its trials, which may 
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be expected to take place within the course of the 
next few months. 

As will be seen from the engravings, the makers 
have been good enough to supply us with draw- 
ings showing the principal features of the engine 
in great detail, and we hope on a future occasion 
that we shall be able to supplement this descrip- 
tion with complete figures as to the steam consump- 
tion of the engine under trial. 

The design has been carried out under the 
personal supervision of Mr. Victor H. Coates, 
chief engineer of the company, to the satisfaction 
of Mr. A. E. Le Rossignol, the chief engineer of 
the Newcastle-upon-Tyne Corporation. As will be 
seen from our engravings, this engine is of the three- 
cylinder vertical inverted type, the normal indicated 
horse-power being 3000, but the engine is capable of 
developing 4000 indicated horse-power. It is de- 
signed for a steam pressure of 180 lb. per square inch 
at the stop-valve, with a superheat of 100 deg., the 
speed being 75 revolutions per minute. As shown in 
Fig. 1 on the two-page plate, each cylinder consists 
of four parts—viz., centre body, liner of special hard 
cast iron, top cover and bottom cover, the Corliss 
valves being in the covers in all cases. The space 
between the body and the liner is utilised as a steam- 
jacket in each cylinder ; the covers of the medium 
and low-pressure cylinders are also provided with 
hot-air jackets; the three cylinders are bolted 
together, forming one continuous beam on the 
top of the columns, and the chamber thus formed 
between the cylinders is utilised as a steam-re- 
ceiver. The principal dimensions of the cylinders 
are as follow :—High-pressure, 34 in. in diameter ; 
medium-pressure, 52 in. in diameter ; low-pressure, 
80 in. in diameter ; stroke, 54 in. The steam inlet 
to the high-pressure cylinder is 11 in. in diameter, 
the exhaust pipe from the low-pressure being 
24 in. in diameter. The steam and exhaust valves 
(see Figs. 9 to 32, es 730 and 731) are of the 
Corliss type, placed in chambers cast on the top 
and bottom covers of the cylinders, thus reducing 
the cylinder clearance to a minimum. The steam- 
valves are all actuated by Messrs. Coates’s trip- 
gear motion, the cut-off in the high and medium 
pressure being controlled by the governor, and that 
of the low-pressure by hand-gear, all three being 
fitted with suitable pointers and dial-plates, show- 
ing the exact ratio of the cut-off. The range of 
cut-off in each cylinder can be varied from 0 to 
80 per cent. of the stroke. The trip-gear is shown 
in detail in Figs. 4 to 8, page 727. Here Fig. 4is a 
key view showing the arrangement of the different 
parts as fitted to the engine, whilst in Figs. 5 to 7 
we give details showing the dashpots and trip-gears. 
The sliding-bar a, Figs. 6 and 7, is driven by the 
linkwork, si:own in Fig. 4, from an eccentric on the 
crankshaft. Castings b, b' secured to each end of 
this slider reciprocate with it, and through them, 
will be seen, passes freely a sleeve c secured, as 
at the other end, to the dashpot piston. To this 
sleeve is also secured the valve-rod d. A small 
pawl sliding in } can engage with a notch in c, 
and then the sliding-bar a, the sleeve c, and the 
valve-rod all move together. A bell-crank lever f, 
connected with the governor by the links g and 
h, engages with pins on the pawl e, which is thus 
lifted out of the notch in c, and the valve is then 
closed by the pressure of a strong spring work- 
ing in the casting behind the dashpot piston. 
The set bolts i, Fig. 5, serve to regulate the 
amount of cushion air left in the dashpot. The 
exhaust valves are actuated by a wrist - plate 
motion for each cylinder, thus providing a quick 
closing and opening movement to the valves, with 
a period of rest when completely closed, this being 
the period at which the greatest load is on the 
valves, so that wear on the working parts is cor- 
respondingly reduced. The valve spindles are of 
steel, and drive the valves from one end by means 
of broad palms; and where the spindles pass through 
the valve bonnets they are kept steam-tight by 
Coates’s ball and washer self-adjusting packings 
(Figs. 13 and 29, pages 730 and 731), which are 
claimed to reduce materially the friction. 

The high-pressure piston is of cast iron, the 
others of cast steel; each piston has a cast-iron 
junk ring and false face where it comes in contact 
with the cylinder liners. All pistons are fitted with 
Dobson’s solid check packing-rings. The pistons 
and the inside of the cylinder covers are turned up 
all over, thus allowing the clearance to be reduced 
toa minimum. The piston-rods are of steel, 8 in. 
in diameter, secured to the piston and crosshead by 
nuts ; the crossheads are solid steel forgings, having 





AIR-PUMP AND CONDENSER OF 8000-H.-P. ENGINE. 
CONSTRUCTED BY MESSRS. VICTOR COATES AND CO., LTD., ENGINEERS, BELFAST. 
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TRIP-GEAR AND DASH-POTS OF 3000-H.-P. TRIPLE-EXPANSION 


CONSTRUCTED BY MESSRS. VICTOR COATES AND CO., LIMITED, ENGINEERS, BELFAST. 
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two pins 8} in. in diameter by 8 in. long, and attached 
to cast-iron slippers lined with white metal. The 
connecting-rods are also of steel, tapering from 
8} in. to 10 in. in diameter, the top end being forked | 
with two bearings, whilst the bottom end is of the | 
ordinary marine type, with gun-metal bushes, | 
which are also lined with white metal. 

The crankshaft is of steel, 18 in. in diameter, | 
having a 3-in. hole in the centre throughout its | 
entire length, and is constructed on the built-up | 
principle, in three distinct lengths, with solid flanged | 
couplings, and coupled together with the cranks at_ 
120 deg., the high-pressure leading. It is sup-| 
ported on six bearings, each 18 in. in diameter by | 
16in. long, the three crankpins being each 18 in. in | 
diameter by 15 in. long. 

The bed-frame is made in three sections, bolted | 
together, and formed with deep wells under the 
cranks and eccentrics to catch waste oil and water, 
which are piped to a waste-oil range. The outer 
edge is formed with a gutter all round, and this is 
also piped into the wells. The lower halves of the 
crankshaft bushes are of gun-metal lined with white 
metal, and the upper halves are of cast iron, also 
lined, both halves having cored water-jackets which 
are piped to a water service inflow and outflow. 
The white metal for these bearings has been sup- 
plied by the Glyco Metal Company. There are six 
massive columns or standards of A shape, having 
loose guide-faces for the crosshead slippers, bolted 
to the three back columns, which are also provided 
with water jackets. 

The air-pump is 30 in. in diameter by 27 in. stroke, 
and is of the Edwards type, being driven from the | 
high-pressure crosshead by plate levers. | 
_ ‘The condenser (Fig. 3) is circular in form, 
6 ft. 6 in. in diameter by 13 ft. long, with a cooling | 
surface of 5500 square feet. Above the condenser is | 
placed a Baker oil - separator of large capacity, | 
through which the exhaust steam passes before, 
entering the condenser. The exhaust pipe to the | 
condenser is also fitted with an automatic valve, to 
enable the engine to work non-condensing should 
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the circulating water fail at any time. Two governors crankshaft, and the auxiliary is of the Aspinall to a double-beat throttle-valve. 
control the speed of theengine—one, acentre-weight patent emergency marine type governor, placed on will come into action should the speed reach 80 


tross-armed governor, being directly geared to the , the air-pump levers, and connected bya trip motion revolutions per minute, 
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coupled to the crankshaft, on which is placed the 
flywheel. On it is mounted a direct -current 
generator, built by the British Westinghouse 
Electric Company. The two bearings carrying 
these parts are each 26 in. in diameter by 42 in. 
long. The lower bushes are of gun-ietal lined 
with magnolia metal, and are water - jacketed. 
Special attention has been given to the design of 
the flywheel, which is 22 ft. in diameter, and made 
in nine pieces, eight rim segments with an arm to 
each, and a hub; the whole being firmly put to- 
gether by bolts and hoops shrunk on. The total 
weight of this wheel is about 100 tons. 

It will be of interest to know that this engine 
is of approximately double the power of any engine 
previously built by this old-established firm, and 
from enquiries made it seems to be possibly the 
largest triple three-cylinder generator engine in the 
British Isles. In an early issue we propose to give 
an account of the builders’ works. 








THE STANLEY CLUB CYCLE SHOW. 

THE annual cycle show, held at the Agricultural 
Hall, was opened on Friday last, the 20th inst., 
and will close to-morrow. So far as concerns 
bicycles of the ordinary description—for the exhi- 
bition of which the Show was originally inaugurated 
~-there is little, if anything, to say. The features of 
design seem to have become stereotyped ; inventors 
and manufacturers appear, with few exceptions, to 
devote their energies to mechanically - propelled 
vehicles. The exhibits of machine-tools are no 
longer an important feature, as they have been at 
previous shows. There are 337 stands of exhi- 
bitors numbered in the catalogue, but in this 
number are comprised exhibits of accessories, 
clothing, and other objects more or less con- 
nected with cycling. Amongst ordinary cycles 
there is little to record in the way of novelty. An 
interesting exhibit which we noticed was that of 
the Paradox Variable Gear Company, of Lincoln. 
They show an ingenious change-speed gear for ordi- 
nary cycles, though we understand they are about 
to introduce a heavier and stronger pattern for 
motor cycles. The arrangement consists of a flexible 
rim expanding sprocket-wheel, which gives seven 
speeds through a range of 30 per cent. variation. 
The driving-sprocket has, as stated, a flexible rim. 
It consists of a tempered steel band, with the neces- 
sary teeth on the periphery. This is carried on the 
face of a pairof cam-plates. Therim is notcontinuous, 
being broken at one point only. There isa toothless 
make-up piece of the rim, also of flexible steel. With 
the lowest gear the make-up piece packs inside the 
rim, and the two teeth at the end of the latter are 
in unit pitch with the chain. When it is desired 
to increase the ratio of the gear—that is, to gear up 
—the flexible rim is caused to expand in the follow- 
ing manner. The pair of cam-plates already men- 
tioned have curved slots pierced right through. At 
the intersections of the slots in the two plates 
respectively, shaped dies pass through both plates. 
By moving these plates relatively to each other, 
the dies are forced from or towards the centre of 
the wheel. By link attachments the rim is thus 
expanded or contracted. The gap in the~rim 
caused by the expansion is filled by the make-up 
piece. To operate the gear there are three bolts 
in the frame of the machine. For altering the 
gear there are two chains leading to within reach 
of the rider. One of these is connected to a 
bolt which, when projected, acts on a star 
wheel in the mechanism of the sprocket. The 
star wheel meshes into an internal ‘toothed 
quadrant fixed to one of the cam-plates. The 
second bolt turns the star wheel in the opposite 
direction, and the expansion or contraction of the 
sprocket is thus obtained. There is a locking 
device for holding the wheel in the position re- 
quired. A jockey pulley is provided to take up 
the slack of the chain. 

Another exhibit that may prove of import- 
ance is that of a firm who show bicycle tubes 
of nickel steel. We failed, however, to gain any 
information as to the composition of the steel or 
the proportion of nickel in the alloy. The tensile 
strength of the material is given as equal to 49.73 
tons per square inch. Although this is high for 
bicycle tubes, and a matter of considerable import- 
ance, its advantage would not appeal so res to 
the bicycle rider as would the much smaller liability 
to rust, which is (poms by nickel steel with a 
high percentage of the alloy. It is to be hoped 


that this venture will not prove as disappointing 


as some others in a similar direction which have 
preceded it. 

The Rudge- Whitworth Company, of Coventry, 
have a large exhibit, an interesting feature of which 
is a series of stampings; among them ‘‘cotter- 
less” oval cranks, one crank and axle being made 
in one, as in the American pattern. The other 
crank is serrated, and fits on to serrations on the 
axle, the two being held together by a screw. 

Messrs. Green and Houk, of 7, Snow-hill, show 
a coaster hub which is a free-wheel and brake device 
combined. There isa cone clutch which is operated 
by a helical thrust-block, the action of pedalling 
putting the clutch in gear. By back-pedalling the 
driving clutch is released, and at the same time 
another clutch causes the brake to come into 
operation. In the intermediate position neither 
clutch is in action, and the wheel runs free. 

It would be impossible to give an account of the 
large number of motor-driven cycles which aré 
shown. The general arrangement is well known, 
and, like the ordinary bicycle, design seems to have 
settled itself largely on standard lines, a single- 
cylinder four-stroke cycle engine being used. 

Mr. J. C. Hencke, of 41, Seething-lane, however, 
exhibits the Bichrone motor-cycle, with an _ oil- 
engine having a two-stroke cycle and an auxiliary 
cylinder. The two cylinders (see below) are 
arranged diagonally in the usual place on the 
frame. The explosive mixture from the carburettor 
is drawn into the auxiliary cylinder, through a 
mushroom valve in the head. It is there partly 





compressed on the next stroke. A pipe connects 
the two cylinders, and during compression in the 
auxiliary cylinder, the explosive charge is prevented 
from flowing into the working cylinder by a valve 
which is kept closed by the back pressure of 
the previous explosion. The exhaust takes place 
through the working piston uncovering eduction 
ports at the bottom end of the cylinder. This 
allows the valve to open, and the fresh charge is 
admitted. This is further compressed in the work- 
ing cylinder by the return of the piston. The 
piston of the auxiliary cylinder is actuated by the 
main crankshaft. The motor is rated at 2} horse- 
power. It is claimed that this engine is more 
trustworthy than the ordinary type, and needs less 
adjustment, is more regular in running, and is of 
less weight. 

There appears to be a general tendency to intro- 
duce what are known as free engines on motor- 
bicycles ; that is to say, an engine which can be 
kept in motion without driving the cycle, being 
thrown into gear through the medium of a clutch, 
as in the ordinary motor-car. This is found to be 
advantageous in traflic, or in starting on a hill. The 
Humber Cycle Company exhibit an example of 
this type of machine which has a chain drive in place 
of the usual belt. The use of a chain is rendered 
possible by the gradual manner in which a friction 
clutch can be brought into gear. The clutch was 
not exposed in the example shown at the Exhibi- 
tion ; but it is worked by a lever, which projects 
upward to the front of the saddle. There is a 
mangle handle, which enables the motor to be 
started with the machine at rest. In this cycle 
the motor itself forms a part of the structure of 
the frame, taking the place of the bottom tube. 
The same company show a motor-driven tricycle 
with passenger seat forward, the engine being 
fitted as before described. 

Mr. A. W. Wall, of 51, Farringdon-street, shows 
a free-engine cycle which has a two-speed gear, the 
change-speed being effected by gear-wheels on the 
| engine-shaft. 








Phoenix Motors, Limited, of Blundell-street, 
Caledonian-road, also show free-motor cycles up to 
34 horse-power. 

Among the multitude of exhibits of an ordinary 
nature it is possible there may have been others 
possessing features of novelty ; but we have here 
noticed what appeared to need description at our 
hands, 








THE LATE MR. JOHN PENN. 

Ir is with great regret that we announce the death 
of Mr. John Penn, M.P., for many years head of the 
historic firm of Messrs. John Penn and Sons, of Dept- 
ford and Greenwich. The deceased gentleman, who 
was only 55 years of age, wasason of Mr. John Penn, 
F.R.S., than whom no one contributed more to the 
progress of marine engineering in its earlier stages of 
development. Many details now in common use took 
their origin in the Penn shops. The subject of our 
notice received his training in his father’s works, where 
he served an apprenticeship of six years, from 1865 to 
1871. In 1872 he became one of the partners of the 
firm and took an active part in its management, con- 
cerning himself, we understand, mainly with the com- 
mercial rather than with the technical side of the under- 
taking. He became an associate member of the Insti- 
tution of Civil Engineers in 1874, and amongst the 
signatures on his nomination papers were the names 
of Sir Joseph Whitworth, Sir John Fowler, Sir William 
Fairbairn, and Robert Napier. In 1880 he was trans- 
ferred to the class of member, and here again his 
application received most influential support, Sir Jobn 
Hawkshaw, Mr. Thomas Hawksley, and Sir John 
Fowler being included amongst his hackers. After 
1891 his principal interests centred in politics and 
golf. Since the date named he continuously repre- 
sented Greenwich, and though not a frequent speaker, 
often made valuable contributions to debates on the 
Navy and kindred subjects. He was persistent in 
calling attention to the undermanning of the engine- 
room staffs on warships, and he also took an important 
part in the recent heated controversy on the respective 
merits of cylindrical and water-tube boilers. His 
disappearance from the stage of life severs a highly 
interesting link with the early days of steam and 
mechanical engineering. 








WIRE ROPEWAY AT QUEENSFERRY, 
FLINT. 

We illustrate on page 734 a wire ropeway which has 
been erected at the new boiler works of Messrs. Willans 
and Robinson, Limited, Queensferry, by Messrs. Bul- 
livant and Co., Limited, Millwall, London, E., and 
which has now been in operation for about a year. It 
is to be employed for transporting coal for stores, either 
from vessels in the river, or from railway wagons which 
are brought up to the loading rail. In the latter case 
the wagons are discharged direct into the ropeway 
carriers by means of a guiding shelf; and in the former 
the coal is taken from barges or other vessels by crane, 
and discharged into a hopper mounted on rails, From 
this the ropeway carriers are loaded as required. 

When the carriers are loaded, they are pushed on to 
the running rope, and after crossing over the towing- 
path, traverse a distance of about 900 ft. over the com- 
pany’s ground to a storage gantry, where they pass 
round a suitable angle on a shunt-rail which runs 
over another gantry, at the end of which the tension- 
gear is fixed, This storage gantry is built nearly at 
right angles to the first length of ropeway, and the 
carriers run by gravity from one rope to the other 
over the shunt-rails before mentioned. The angle- 
frame, which forms the junction between the line 
passing to the river side and the ropeway leading 
down the gantry, is shown in the illustration, Fig. 1. 
A moving discharging shunt-frame is fitted on the 
gantry, and has tyred wheels for moving along rails 
carried on the gantry girders. It can be easily moved 
to any point where it is desired to discharge. The 
frame is furnished with a platform, which supports 
a weighing-machine carrying a discharging hopper 
having a long mouth. This hopper is pivoted so as to 
rotate through 180 deg., and can discharge at wide 
centres. The hopper, when full, is weighed, and the 
machine prints two tickets showing the result, one of 
which is for the purchaser and the other for the seller. 
The arrangement is shown in Fig. 2. ' 

The arrangement of the ropeway jetty is shown in 
Fig. 3, where the portable hopper may be seen at the 
extreme left of the jetty. ’ 

A horseshoe rail is provided at the upper part of 
the frame, which enables the carrier, immediately it 
is discharged, to be sent off by return rope to the 
loading end of the ropeway. : 

The driving-gear for both sections of the ropeway 15 
carried by the angle-frame, and is driven through belt- 
ing by an electric motor, all the gearing for which is 
suitably protected against the weather. Fig. 4 shows 
the arrangement not covered in. 

The gantry is about 260 ft. long, and is capable of 
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storing 3500 tons of coal; but its capacity can very 
easily be increased. 

The discharging capacity of the ropeway is 20 tons 
per hour; but, with gear of increased strength, 
quantities up to 100 tons per hour may be easily 
dealt with. . 








THREE-PHASE SWITCH GEAR. 
To THE Epiror oF ENGINEERING. 

S1r,—I had no intention of my letter on high-tension 
switchboards being taken as a condemnation of all types 
of air-break switches, and on the contrary, the ‘‘ horn” 
type for many classes of work has given every satisfac- 
tion. 

Truly yours, 
THEODORE RICH. 

Seminarstrasse IT., Karlsruhe, Baden, Germany, 


November 25, 1903. 








‘THE SIX O'CLOCK MAN.” 
To THE EpiTor OF ENGINEERING. 

Sir,—In reply to ‘‘ Working Man’s” letter, I think 
there is a great deal to be said for his side of the ques- 
tion. I have been an employer in an engineering works 
in London for some years, and at one time I was at my 
business at 6 a.m. regularly, and came to the conclusion 
that the hours between 6 a.m. and 8 a.m. were not wort 
much to the employer, and decided to take the first 
opportunity of altering it. Consequently, when the engi- 
neers’ strike collapsed, I did alter it, and since then my 
men have commenced work at 8 a.m. and worked until 
1 p.m., and commenced again at 2 p.m., working until 
6 p.m.; and on Saturday, being a short day, they com- 
mence work at 7.30 a.m. 

As to losing time, they are allowed one half hour per 
week. If they exceed this, they are shut out for the whole 
day. Now this arrangement enables the men to live some 
distance from the works, and we do not experience any 
trouble in getting men, ause, wherever they may be 
living, it must be very far away if they cannot get to the 
works at 8 a.m. Our gas bill in the winter time is con- 
siderably less, and our machinery is not running use- 
lessly for one or two hours, as it used to do ona foggy 
or bad morning. 

Of course, we increased the rate paid per hour to make 
the money earned per week the same as before ; and 
although we do not now work 54 hours per week, still 
we think we get an equivalent in other ways. 

This is simply a London employer’s experience, but 
still I cannot think that the country experience will 
very different if the experiment: were tried. 


Yours, & , 
November 23, 1903. Boss. 





To THE Eprtor or ENGINEERING. 

Sir,—In further reply to ‘‘ A Working Man,” I may 
say that the average employer would, I believe, be per- 
fectly willing to allow his men to fix their own hours of 
work provided the said hours did not drop below a certain 
minimum, and there were no other reasons to anticipate 
a falling-off in the output. But is ‘‘ A Workin an” 
quite certain that all, or even a majority, of the men 
would like to start at eight and run till seven, as he 
suggests? I am by no means certain myself that they 
would, but I should not think that there would be very 
much objection to it on the part of the management in 
most places. There certainly would be none in my own, 
though it — lead to a slight rise in the lighting bill. 
$On several other points I fully agree with your corre- 
spondent. Firstly, I do not believe that anyone can,do 
decent or even passable work in a cold-storage room on 
an empty stomach, and in the ‘‘ middle of the night” ; but 
where a manis in the habit of going to bed early, and where, 
in consequence, 6 o’clock is not the middle of his night, 
so to speak, it seems to me open to question whether very 
good work cannot be done in a well-lighted and thoroughly- 
warmed shop if, say, 10 or 15 minutes were allowed for 
a ‘‘snack.” 

It should be observed that a shop should be warmer at 
6 a.m. than at 5.30 p.m., instead of the reverse, which is 
usually the case, for a man is warmed by his work as 
the day goes on; and, in addition to that, the natural 
vitality of the body is lower at 4 a.m. and higher at 4 p.m. 
than at other times. 

If employers were compelled by law to take a day with 
their men on ew terms (which Providence forbid), many 
things would altered, and more than half of them 
would make the employer richer, though they would cost 
him money. 

Yours faithfully, 
Joun 8S. V. Bickrorp, 

Camborne, Cornwall, November 21, 1903. 








RAISING WATER BY COMPRESSED AIR. 
To THE EprTor oF ENGINEERING. 

Sir,—A copy of Mr. Hanssen’s letter re raising water 
by comp air, in your issue of the 20th inst. has been 
sent me, and as the subject appears to have aroused very 
considerable interest (judging from the many communica- 
tions’ thereon which have reached me from persons con- 
templating the raising of water from deep borings), the 
following reply to the points raised in the letter referred 
to may be of interest to your readers. 

With regard to the first point as to the stratitication of air 
and water in the air-lift, there is no doubt that in practice 
a more or less general distribution of the air throughout 
the water-column does take place, and Fig. 1 is employed 


mainly asa means of illustratinga principle. The discharge 
from such a “‘lift,” however, does not by@ny nieans always 





h | shown in Fig. 6, this, again, is simp’ 





issue in a “continuous stream,” and when the flow is 
intermittent, then the conditicns existing within the 
rising main approximate to those illustrated in Fig. 1. 


With regard to the formula x = A (which is the 
correct figure given in the original paper) it should be 
noted that this is presented as representing average 
practical results falling within the various experiments 
with the plant in question. It does not by any means 
represent the most favourable result obtained during the 
tests with this air-lift plant, some of which actually 
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or 


yielded a performance of « 


necessarily result according to the varying conditions of 
water-level, &c., obtaining at the time of the test. Mr. 
Hanssen appears to have overlooked the point that the 
results attained in actual work are of greater value to 
practical engineers than mere theoretical formule which 
give results not realised in practice. For instance, Mr. 
Hanssen calculates for experiment No. 7 that the theo- 
retical quentity of air required is 123 cubic feet per 
minute—that is, a volume of 1.8 of air to 1 of water ; but 
I am very much afraid if, in the construction of a plant, 
such a theoretical result were relied upon, a very dis- 
appointing experience would result when the air-lift was 
set to work, and that nothing approximating to a propor- 
tion of 1.8 : 1 would be attained. 

With regard to the bend at the ~ of the rising main 

in, i y atheoretical loss, 
as in practice it is not found to make any appreciable 
difference upon the results. 

With regard to the admission of air into the well, there 
is no difficulty in regulating this with regard to the plant 
in question, and very careful experiments to ascertain 
the minimum —_— of air necessary under all condi- 
tions have been carried out with the plant described. 

I quite agree, as I had proved the point at the ver 
outset, that it is possible to send volumes of air throug’ 
an air-lift without raising much, if any, additional water. 

Yours faithfully, 
W. H. Maxwe .t, Assoc. M. Inst. C.E., 
Borough Engineer. 
Town Hall, Tunbridge Wells, November 24, 1903. 





To THe Epiror or ENGINEERING. 

Str, —I have read with interest Mr. William Maxwell’s 
paper on ‘“‘ Air-Lift Pumps,” which appeared in your 
issue of the 13th inst. If you will kindly allow me, I should 
like to call attention to two points. 

In table of horse-power required to compress a cubic 
foot of free air todifferent pressures, Case 8, Mr. Maxwell 
accounts for the very low indicated horse-power as being 
due to efficient intercoolers. 

It is interesting to note that this figure coincides ap- 
proximately with the indicated horse-power required with 
absolutely efficient intercoolers, and leaves no allowance 
for friction in air and steam cylinders. 

I suspect the volume of free air compressed was arrived 
at by counting the number of revolutions, and was merely 
an index of the piston displacement ; in which case the 
figure is a likely one, as the worse the condition of the 
valves the lower the indicated horse-power per cubic foot 
of piston displacement is likely to be. 

This, I fancy, is the reason why the horse-power required 
at Tunbridge Wells works out so high as compared wit 
other places, and yet the free air required per gallon of 
water raised is comparatively low. 

With compressors fitted with mechanically-moved 
valves such as are used at Tunbridge Wells, slip and 
leakage past valves are almost nil; whereas in a com- 
pressor fitted with simple valves this is an unknown 
quantity ; especially is this the case if a compressor is run 
above 50 revolutions per minute. 

It is in air-lift work unfair to a compressor fitted with 
mechanically-moved valves to compare its horse-power 
with another on basis of piston displacement, for though 
as at Tunbridge Wells the steam horse-power may be low 
per gallon lifted, yet it will naturally high per cubic 
foot of displacement if compared with compressor fitted 
with simple lift valves. 

I maintain the only fair comparison of different com- 
pressors in air-lift work is the steam horse-power per 
gallon lifted. 

Another interesting point is the fact that the original 
15-in. bore-holes at Tunbridge Wells were arranged for an 
or steam-pumping plant, to pump 1600 gallons per 

our. 

The air-lift pump, as first arranged, utilised these 15-in. 
bore-pipes as a rising main, and it was not until these 
proved unsatisfactory that the 7-in. pipes were put in. 

Mr. Maxwell states that the air-lift pump with 7-in. 
pipes will lift 32,000 gallons per hour; it thus appears 
that a 7-in. bore-hole fitted with an air-lift pump will 
deliver twice the quantity of water that a 15-in. bore- 
hole fitted with an ordinary deep-well pump was designed 
to deliver. 

I am, Sir, yours faithfully, 
‘A A. Coomss, A.M.I.M.E. 
(Messrs. Daniel Adamson and Co., Dukinfield.) 
November 19, 1903. 


P.S.—Since writing the above I have seen Mr. Hanssen’s 
letter in the current issue, and should like to add a few 
words in reference to the same. 

IT have already pointed out that the arrangement 
(Fig. 2) was not designed as shown, but to utilise the 
15-in. bore-pipes as rising main. We were not aware 
that a certain velocity of water in rising pipe was neces- 
sary to make air efficient. 

When the 7-in. pipes were put in, they were looked 
upon more or less as an experiment; thus the cheapest 
and most expeditious method of alteration was adopted. 

It might as well to point out that the lower edge 


of the cross-bar (Fig, 2) is a knife-edge, to prevent more 
obstruction than could be avoided. 

To give the best results the air-pipes should be put 
outside the 7-in. pipes, but in doing so now it must be 
remembered that it is equivalent to increasing the capa- 
city of lift; and thus to keep an efficient velocity of water 
the revolutions of the compressor will have to be in- 
creased; due to the fact the lifts are discharging more 
than the compressors were originally designed for; they 
are running at a high number of revolutions even now. 

It is also a question if there is a sufficient flow of water 
to bore, which would allow of: an increased volume of 
water being raised as efficiently as the present volume. 

No doubt the efficiency could be slightly increased by 
adding a conical pipe tapering from the 7-in. pipes to the 
9-in. pipes above, and this could easily be done. 

I do not agree with Mr. Hanssen about the bend at the 
top, and shall continue to adopt it, as I find it gives good 
results, and tends to separate the water from the air. 

My excuse for writing is that as chief draughtsman and 
assistant manager to Messrs. Hughes and ncaster at 
the time this installation was carried out, I was respon- 
sible for the details referred to. 

At the time this air-lift was designed we could get no 
data to work on, yet the air consumption per cubic foot 
of water is the lowest I have seen. Personally I put this 
down very largely to the mechanically-moved valves, and 
am hoping to see a death-blow given by the air-lift pumps 
to the present simple, though very inefficient, lift-valves 
so generally adopted. 

I am extremely sorry to have enlarged my letter to 
such an extent, but hope the matter is of sufficient in- 
terest to justify same. 

J. A. Ccomrs. 








PAPER GEAR-WHEELS. 
To THE Epitor oF ENGINEERING. 

Sir,—Will any correspondent who has the power be 
good enough to give mesome information as to the design 
of paper gear-wheels for a given power ? 

What working pressure is allowable per inch width of 
wheel per tooth ? 

I have seen some running in a paper mil] near Glasgow 
quite silently. They appear to be free, from the tendency 
to ‘‘hum,” which I have observed in the case of raw-hide 
wheels, and ay | had a surface like polished horn. As I 
want to apply them in a case where silence is important, 
I shall be glad of any information on the subject. 

Yours faithfully, 

November 25, 1903. Be Ve 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
To THE Epitor oF ENGINEEBING. 

Srr,—It appears to me that Mr. Gray’s remarks re- 
a— the proper scope of ‘the Instjtution of Electrical 

ngineers have been, to some extent, misunderstood by 
the electrical Press. 

I would, at any rate, venture to express my own view 
on the subject, with every deference to those who differ 
with me. In my opinion an Institution of Electrical 
Engineers should, in accordance with the terms of its 
charter, be all sufficiently concerned with the technical 
work of an electrical engineer, leaving the business side 
of all questions in the hands of those who are responsible 
for the administrative and commercial working of their 
respective electrical undertakings. I am quite ready to 
admit that more often than not the successful engineer is 
successful use he possesses a business mind or has had 
a commercial training. That, however, is no argument 
against a separate association for dealing with the business 
aspect of things electrical ; and any one who is serving in 
the double capacity of director (or manager), on the one 
hand, and engineer on the other, would naturally seek 
attachment with both headquarters. 

I venture to suggest that a great deal of the work that 
certain prominent members of the Institution are engaged 
over, in connection with pressing claims for revising legisla- 
tion, and such-like, is far more connected with their 
interests as business men than as engineers, and that as 
there is an abundance of such work ahead, it would be as 
well if a separate body were formed to attend to it. 

The very constitution of the Institution shows that its 
work is really strictly technical. Thus, those who are 
only associated with electrical work from a commercial 
point of view are classed as associates 5 pet obviously 
these, rather than those who have attained academic or 
technical distinction, are the most suited for urging legisla- 
tive reforms. Again, it has been suggested that the pro- 
posed tariff reforms should be discussed in their relation 
to electrical work; but here, again, surely those who 
would be best adapted to represent the Institution are 
the ‘‘men of affairs” rather than those who, as distin- 
guished engineers or electrical savants, are prominent 
members of council or vice-presidents. Tariff reform on 
an imperial basis is a subject I myself have been very 
deeply interested in for a number of years, but not as an 
electrical engineer any more than as a mere consumer of 

, and I should certainly not look to an Institution 
of Electrical Engineers for taking the matter up. 
the other hand, I should expect an association concerned 
with the commercial aspect of electrical undertakings to 
inquire into the matter in connection with their interests, 
pm with useful results. 

We might surely do worse than note the way such 
institutions as the Institution of Civil Engineers regard 
the differences between technical (or scientific) work on the 
one hand, and business on the other. 

Certainly, if. a ‘‘temple of engineering” were ever to 





be realised, that—as a sort of enormous trades union (of 
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CORLISS VALVES OF 3000-HORSE-POWER TRIPLE-EXPANSION 
CONSTRUCTED BY MESSRS. VICTOR COATES AND 


Valve dLine 34orer alk. 


(For Description, see Page 725.) 
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the right type) to guard and agitate the interests of all 
the trades concerned in any form of civil engineering 
(mechanical, railway, electrical, &c.)—would be the most 
suitable channel for dealing with reforms associated with 
the business, as opposed to the technical, side of electrical 
work. Meanwhile, there would appear to be ample sco 
for an association to take up the interest of ‘‘ commercial 
electricity” as distinct from the interest of those who, 
as engineers, render electricity a subject of commerce. I 
am aware, however, that a new body such as I speak of 
would, at first, be open to the objection of carrying less 
weight in name ; but it would be more in accordance with 
reason. Tam, &c., 
CHARLES BRIGHT. 
21, Old Queen-street, Westminster, November 24, 1903. 








CAPPED PROJECTILES AND THE BALANCE 
OF POWER. 
To THe Eprtor or ENGINEERING. 
Srr,—For some time past various statements have 


appeared in the Press which point to the possibility, if 
not probability, of the relative fighting powers of the 


en EN ee ean Nast tee cee 





2 11% 


Japanese and Russian fleets being soon determined ; and 
to-day’s papers announce that a Japanese squadron of 
twelve ships has left the Port of Jasebo under sealed 
orders. It would be interesting to know if Japan has 
yet issued efficiently-capped armour-piercing projectiles 
to her warships. Russia is known to possess such pro- 
jectiles ever since the Ochta trials, 1894; and, presum- 
ably, the ‘‘ magnetic cap” then used has been improved. 
If Jai has followed the lead of her distinguished 
ally, and, under various pretexts, delayed the p 
and issue of cap rojectiles, what chance will her 
ships (no matter how “‘up-to-date” they may be) have 
against the more efficiently armed, if older, Russian ee aed 
at 


And if Ja is beaten by Russia—on the sea—w 
ition will the so-called ‘‘ nee of power ” in the Far 
t occupy ? 


What, for example, would be the effect upon the 
ultimate result of a naval e 
capped projectiles, which up on the face of modern 
armour-plating, whilst the other fired capped armour- 
piercing shell, which perforate such armour, and will 
explode between decks ? 3 

At one epoch of England’s greatness, when her Navy 
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justified the confidence reposed in it by the nation, an 
admiral was hanged, or shot—I forget which—for an 
avoidable “‘error of judgment.” Is the ‘ penalty” now 
promotion ? 


November, 1903. 


Yours truly, 
TAXPAYER. 








METEOROLOGY AT THE BRITISH 
ASSOCIATION. 
To tHe Eprror or ENGINEERING. 

Sir,—Your reports of the proceedings of the Mathe- 
matical and Physical Section of the British Association 
are so full and accurate that it seems worth while to 
correct the abstracts given of my own papers. On 
489 you say, as kite observations at 
lue Hill:—‘‘ This report was rather disappointing 
20. At the Glasgow meeting of 1900 pr B e (Mr. 
Rotch) had described the first experiments of kite-flying 
from his Atlantic steamer; but he now spoke only of 
raising funds for installing a small vessel in Massachu- 
setts Bay.” Having stated that the average height 
attained in the ten flights during 1901 was 7870 ft., and 
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the extreme height 12,550 ft., and that the next year the 
average of eleven flights was 7940 ft. with a maximum 
of 14,060 ft., I am sure that my colleagues think the 
progress satisfactory, especially if it be remembered that 
ten of the flights last year were made on days ——— 
by the International Aeronautical Committee, when the 
conditions of wind and weather were often unfavourable 
for kite-flying. As regards the small vessel for use in the 
ae bay, this was to enable the kites to be flown 
independently of the natural winds. The funds that I 
am endeavouring to secure are for the purpose of charter- 
ing and equipping with kites and instruments a large 
steamer to cruise during several months in Equatorial 
waters, and, as I have mentioned at the British Asso- 
ciation, and explained in scientific journals, our know- 
ledge of the — atmosphere would probably be greatly 
increased by this expedition. 

n page 490 you quote my conclusions regarding the 
audibility of a steam whistle, blown on the plain 27 miles 
from Blue Hill Observatory, which has 600 ft. of air below 
it, In varying meteorological conditions. The distance, 
however, is only: 27%, miles, the chief value of these ex- 
periments consisting in the fact that the conditions pre- 
vailing throughout a relatively thick stratum of air were 
known from meteorological observations at its top and 
bottom. Finally, I certainly did not say that ‘winds 
blowing at right angles had little effect, as was explained 
by Stokes in 1857 ;” for, on the contrary, our observations 
showed that there was nearly the same audibility with 
winds blowing at right angles to a line joining the Obser- 
vatory and the source of sound, as when the wind blew 
from the latter, which was the paradox that the late Sir 
George Stokes explained at a meeting of the British 
Association forty-six years ago, 


Yours ey 
: A. Lawrence Rorcu. 
Director of the Blue Hill Observatory, Mass., U.S.A. 
Blue Hill Meteorological Observatory, Railroad 
Station, Readvilie, November 12, 1903. 








FLAKE MOTHER-OF-PEARL. 

To THe Eprror or ENGINEERING. 
Smr,—I am desirous of ascertaining how ‘“ flake ” 
mother-of-pearl is produced—i.e., is the flake obtained 
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by grinding down the original shell or by splitting or 
“flaking”? 
I can only obtain this stuff in small parcels, but want 
large quantities, and am prepared, if necessary, to lay 
down the machinery for its production. If you can find 
room for this letter in your ‘‘ Enquiry ” column you will 
greatly oblige, A Constant READER. 








INSTITUTE OF Marine Encingers.—The Presidential 
address was delivered to the above Society by Mr. Keith 
C. Bates, on Monday evening, the 23rd inst., at the London 
Institute, Finsbury Circus, Sir John Gunn being in the 
chair. The subject of the address was, ‘‘Grindin 
Machinery and Abrasive Wheels.” The author referre 
to the important position which grinding machinery now 
occupies in all mechanical processes where absolute accu- 
racy of work is required. He pointed out that it was 
quite useless to try and obtain this accuracy in ordinary 
tools, such as lathes, even when of the best construction. 
Circular articles could now be roughly turned in high- 
speed lathes and finished by grinding, so as to have a 
limit of error of only ;q57 in., a finish quite beyond the 
power of any lathealone. He also referred to the accuracy 
to be obtained by ning other classes of work. He 
then went on to describe the different classes of grinding 
machines now in common use; and concluded with an 
account of the various substances used in the construction 
of grinding wheels, and also mentioned some of the 
methods whereby the wheels are manufactured. He also 
gave tables showing the different qualities of wheels for 
various kinds of material and work. At the meeting, the 
Denny medal was presented to Mr. C. W. Barnes, asso- 
ciate member. 





INSTITUTION OF MINING AND MeTaLLuRGy-—The annual 
dinner of the above institution took place on the evening 
of the 25th inst., at the Hotel Cecil, Mr. Hennen Jennin 
presieins. Sir William Anson, in proposing the toast ‘The 

nstitution,” said that in his opinion the ideal training 
for a mining engineer was, after having a good general 
education, that he should enter at about the age of 18a 
mining school which combined the practical as well as 





rangements were being made whereby the young mining 
engineer could obtain sound practical training at the 
same time that he was — in scientific studies, and 
he might say that a 4 ees school of technology in London 
was to be established, and he referred to various bodies 
which could influence and aid the scheme; the Royal 
School of Mines, the University of London, the County 
Council, the City Guilds, and the Board of Education 
might all help. Speaking for the Board of Education, he 
could say that it was a mistake to sup that it was at all 
opposed totechnical education on the latest lines. Thepresi- 
dent, in response, treated the question of technical training 
at length. About two years ago a committee had been 
formed to inquire into the technical training given at the 
Royal School of Mines. They attacked the subject with 
buoyant light-heartedness, but they soon found that it 
resolved itself into one of the most complex problems 
— for it was soon found that it reached out into the 
road fields of nationality, free trade, protection, trade 
competition, and the various systems of general and 
technical education adopted in other countnes. It was 
very necesssary that students entering for degrees in 
mining and metallurgy should have a aoe general 
education, and a more advanced knowledge of mathematics, 
physics, and chemistry. In addition to this a traini 
should be given in mechanical, electrical, and genera 
engineering in fully-equipped laboratories. Greater effort 
should be made in this country to bring the future 
employer and employed in touch, on a sound, intimate, 
poe 9 stimulating plane in the final shige’ of education, 
Lord Monkswell, Chairman of the unty Council, 

roposed ‘‘ Scientific and Technical Education,” to which 
Bir A. Riicker responded. 





LicHT be go i roar ange vohaiger pyatee ed 9 4 
subject, whic ps aps on ante, we si that 
the cost of the alloy m fom was high, owing to the 
price of magnesium, e are now in a tion to state 
that the cost of the alloy has recently 1 reduced as 
much as 75 percent., owing to the cheapening of mag- 
nesium. It is now manufactured Carl of Jena, 
r. 





the scientific side of the subject; the two must go hand 
in hand. 





whose sole agent in this country is Mr. J. Arthur Williams, 
92, Holton Caadien, London, E.C. The new light metals 
zalium and ziskon may also be procured from the same 


In South Africa at the present time ar-, source, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 18, 1903. 

Since the decline in mill and furnace products Hy 
upwards of a year ago, pig iron has dropped 10 dols. 
per ton, and steel products from 4 dols. to 6 dols. per 
ton. A part of this weakness has been due to the 
determination of consumers not to purchase. The 
decline in foundry iron has been as high as 15dols. per 
ton, and in Bessemer pig in the neighbourhood of 
7 dols. per ton, making an average of 10dols. Bar 
iron has suffered a drop of 8 dols. to 9 dols. a ton, and 
finished steel, as stated, 4 dols. to6dols. The pro- 
ductive capacity of the plate mills of the country is 
about 1,800,000 tons per year, and of rail mills close 
to 3,000,000 tons. The declining tendency is still 
manifest ; but the minimum is so closely at hand that 
a great many buyers are now negotiating for supplies, 
which is imparting a moderate improvement to the 
market. Southern pig-iron companies are selling on 
a basis of 9.50 dols. for No. 2 foundry at Birmingham. 
Producers are not willing to contract very far ahead, 
believing there are probabilities of a reaction. The 
held-up requirements of the country are very heavy. 
The Pennsylvania Steel Company is reported to have 
secured a contract for the delivery of 20,000 tons of 


steel rails for the Mecca Railroad, in competition | 


with European makers. The shutting down of fur- 
naces and mills still continues under the restric- 
tion policy of the great companies. \ Producers are 
determined there shall be no over-production, and 
they are in a position to carry out their purposes. 
Inquiries for material are daily becoming more fre- 
quent, but there is not any present possibility that 
dunen will assume unusual proportions. Nearly all 
users of iron and steel are buying in a hand-to-mouth 
way, and very few of them have stockson hand. The 
situation is satisfactory, notwithstanding the lowest 
range of prices has not yet been reached. Railway 
managers who suspended work on new enterprises a 
month or two ago are in many cases resuming the 
prosecution of improvements. 

The earnings of railroads are also suffering some- 
what on account of diminished traffic. Labour troubles 
have been conspicuous throughout the year. The cost 
of operating railroads has been materially increased. 
Whether we are to have a repetition next year of the 
disturbances, which have proven to be such a drawback 
this year, it is impossible to determine. 

Early this week the tin market was depressed by 
large arrivals of stock, but it was taken up by strong 
hands, which resulted in a steadying of the market. 
Sales are made at 254. Business in copper is almost 
entirely suspended, by reason of the belief that much 
lower prices are inevitable. The copper market is 
now suffering in the same way that the iron and steel 
markets have been suffering for months. In pig-lead 
the St. Louis market is steady at 4.20; spelter has 
also weakened, and there is no pressure to sell. The 
average price is 58. A great many rumours have 
been afloat during the past few days affecting the 
copper Montana mines, but the essential point is that 
there has been a general resumption of work. The 
supply of copper will be correspondingly increased, 
and there is nothing in sight to prevent a weak copper 
market for some time tocome. The general tone of 
business is satisfactory. Crops are large, prices are 
high, the industries are busily engaged, the price of 
labour has been generally pores All these things 
work together and furnish a strong foundation for 
good business. The Panama Canal enterprise is en- 
gaging the attention of the people, and it is the general 
conviction that a bargain will be struck with the little 
squad that have started a government on their own 


hook. Uncle Sam is as willing to make a bargain 


with these people as with the Colombian Government, 
and has already entered upon negotiations. 

The supply of money from the bankers’ standpoint 
is heavy, and sufficient for every possible contingency. 
Considerable gold has been imported of late, and in- 
ternational trade is in such condition that more gold 
can be brought if it is wanted. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market showed only 
a trifling amount of business last Thursday, and the 
quotations were practically unchanged from those of the 

revious day. Sellers were asking 48s. 9d. per ton for 
Scotch iron in the forenoon, but Cleveland chan 
hands ir the forenoon at 42s. 7d. fourteen and eight days, 
and in the afternoon at the same price. The settlement 

rices were quoted at 43s. 6d. per ton for Scotch, 42s. 7$d. 
for Cleveland, and at 52s. 6d. for Cumberland hematite 
iron per ton. Despite the unfavourable American advices, 
announcing a further cut in prices, the local pig-iron 
market was firm, and from id: to 14d. per ton higher. 
A moderate amount of business—aggregating some 
8000 tons—was done in Cleveland warrants at 42s. 2d. 
per ton cash, and 42s. 64d. one month, and several lots 
changed hands at 423. 74d. seven days, and 42s. 8d. six 
days. In the afternoon the tone of the market was un- 
changed. Cleveland prices were steady at 42s. 8d. 


usiness was also 


ton cash, and 42s. 84d. seven days, and 


done at 41s. 114d. to 41s. 11d. three months. The turn- 
over was about 5000 tons, and hematite iron was offered 
at 52s. 9d. per toncash. The settlement prices were 
quoted at 48s. 6d., 42s. 9d., and 52s. 6d. per ton. Asmall 
business was done, aggregating some 3000 or 4000 tons, 
|in the forenoon of Monday. The tone was firmer, and 
while there was no cash dealing in Cleveland iron, the 
| price improved about 14d. per ton, to 42s. 9d. per ton one 
| month, and 42s. 104d. seven days. Buyers at three months 
| offered 42s. 2d., but sellers held out for 42s. 3d.; one 
| lot of hematite iron was sold at 52s. 6d. per ton cash. 
A dull tone prevailed in the afternoon, when dealings 
| were restricted to 2000 tons of Cleveland iron at 42s. 10d. 
‘and 42s, 94d. seven days. Business was also done at 
| 42s, 9kd. to the extent of 500 tons three months, with 
| buyers over, and the settlement prices at 48s. 6d 
| 423. 104d., and 52s. 44d. per ton. Business continued on 
/the restricted scale on Tuesday; but the tone in the 
forenoon was rather better. Only one lot of Cleveland 
| warrants changed hands at 42s. 10d. cash, and 1000 tons 
| were done unofficially at_42s. 2d. four months, and at 
| 42s. 24d. three months. The tone in the afternoon was 
easier, with prices of Cleveland iron at 423. 94d. cash and 
| 42s. 8d. one month ; other varying dates and prices were 
| done, and theturnover amounted to 4000 tons, and the settle- 
ment prices were :—48s, 6d., 42s. 104d., and 52s. 3d. per ton. 
The course of prices continued downwardsto-day. Inthe 
forenoon the price of Cleveland was down 1d. to 42s. 84d. 
per ton cash. A few lots also chonged hands at 42s. 94d. 
| per ton. Some 7000 to 8000 tons changed hands in the 
orenoon, and the afternoon turnover was about 2500 tons 
of Cleveland iron at 42s. 84d. per ton. The settlement 
rices were :—49s., 42s, 9d., and 523. 2d. per ton. The 
ollowing prices were quoted for makers’ No. 1 iron :— 
Clyde 60s. per ton; Calder, and Gartsherrie, 603. 6d. ; 
Summerlee, 61s. 6d.; Langloan, 70s. 6d. ; Coltness, 72s. per 
ton—all the foregoing — at Glasgow; Shotts (shipped 
at Leith), 64s. ; Cesena (shipped at Grangemouth), 63s. 6d. 
|per ton. The market of the past week, after opening 
| with a slight advance in prices and strong tone, speedily 
free ear into its now customary dulness, and prices 

adually softened, with business contracting all round. 
Raperts of American and Canadian efforts to sell, the 
drop in price, and pressure to sell hematite iron, all com- 
| bine hereafter to give a flat aspect to the market; and the 
| strong desire to sell forward at heavy discounts, on the 
| present prices can be taken as good evidence that the 
| majority of dealers are not hopeful of the future. The 
|German syndicate have not yet come to an agreement, 
|and so far this must be accounted a benefit to British 
trade. The number of furnaces in blast is 87, against 
85 a week ago, and 86 at this time last year. 


The Scottish Steel Trade.—This branch of trade is 
reported to be very dull, and the smallest orders in the 
market are closely competed for by the leading producers. 
Scotch hematite iron is quoted at 57s. per ton, delivered 
to the steel works. 


Sulphate of Ammonia.—The market for this commodity 
is at the time weak. Business has been done during the 
week at as low as 12/. for prompt delivery, and the future 
is not now certain to make for higher figures. The buy- 
ing of prompt parcels during the week has been chiefly to 
cover sales already made speculatively, and consumers 
still held back their orders. Leith has closed some orders 
for prompt and December deliveries. Last week’s ship- 
ments at Leith amounted to 197 tons. 


New Iron Works Opened at Falkirk.—For some years 
t there has been a considerable development of the 
ironfounding industry in the Falkirk district, and quite 
recently there was inaugurated the new works of Summer- 
ford Iron Company, Limited. The works, which are of 
large dimensions, are situated above Camelon, and will 
employ over 200 workmen. Mr. W.S. Horne, formerly 
of Laurieston Iron Works, is the general manager. 
Within the last three years no fewer than five new 
foundries have been opened in the Falkirk district, and, 
with the exception of the blast furnaces, they all take 
Carron as their lead and guide. 


Institution of Engincers and Shipbuilders.—An ordinary 
ayy this institution was held last night, Professor 
J. H. Biles, LL.D. vice-president, occupying the chair 
in the absence of the president, Mr. “Archibald Denny, 
through illness. With reference to Mr. Denny, he said, 
in the course of the evening, that he had seen him quite 
lately, and that his health was greatly improved, and 
that as soon as soon as ible he would be out again and 
in his place. He intended to go back to deliver a message 
from the institution to him. A discussion took place on 
Mr. F. J. Rowan’s paper on ‘‘Superheated Steam.” 
Written replies had been received by the secretary from 
Mr. Stoddart (of Messrs. Babcock and Wilcox), Mr, E. 
H. Judd, Mr. H. W. Andrews, and Mr. Constantine, 
of Manchester. Spoken replies were delivered by 
Professor Watkinson, Mr. Riekie, Mr. Dodderell, and 
Mr. Cleghorn. Knowing the interest which the paper had 
excited, the chairman asked the meeting for permission 
to continue the discussion at next meeting. The members 


- 





ged | then went on to discuss Mr. Riekie’s Se on “Im- 


rovementsin Valve Gears;” and the s ers were Mr. 

mn, r. Hall Brown, Mr. Cleghorn, and Mr. 
Andrews, followed by a reply from Mr. Riekie. A 
hearty vote of thanks was passed to that gentleman at 
the close of the discussion. He had been twitted as to 
the shortness of the paper, but he said that it was long 
enough for the subject ; and he volunteered to prepare 
one on “The Advantage of the Compound Engine as 
cay ae with the Triple-Expansion Engine,” which 
was loudly applauded, almost every Saag resent be- 
lieving in the latter most faithfully. Mr. Rankin 
Kennedy, of Leeds, offered to read his paper on “‘ Marine 
Propellers with Non-Reversible magia. and with In- 
ternal Combustion Engines.” But the time was so much 








taken up with the preceding discussions, tuat there was 
none left for more than a brief verbal summary by the 
secretary, with a promise to put the paper in type for the 
next meeting. 


A Turbine Steamer Order for Dumbarton.—The Union 
of New Zealand Company have ordered a turbine steamer 
for Messrs. Denny and Brothers of Dumbarton. This 
announcement was made yesterday, at the trial trip of 
the Manuka for that company. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Iron Company.—The directors of this com- 
pany, in their annual report, express t at the loss of 
their colleagues, Mr. David Davy and Mr. Ernest Hague. 
Mr. Davy’s position on the board has been filled by the 
appointment of Mr. F. Brightmore, of Doncaster. There 
had been a slight improvement, the report says, in the 
demand for iron, and the result of the year’s operations 
was rather better. The present outlook was by no means 
satisfactory. The profit for the year, together with 1363/. 
brought forward, was 57152. A dividend of 5 per cent. 
was recommended, depreciation of plant 1886/., and carry 
forward 13967. : 


Iron and Steel Trades.—A considerable number of the 
skilled workers in the heavy trades, despairing of finding 
early employment, have been leaving the city for America 
or one of our colonies. They were kept on as long as 
possible, even at unremunerative work, but the time came 
when they had to go. The lack of contracts in the armour, 
forging, and similar branches is causing much incon- 
venience, and even loss. There is a fair demand for most 
classes of railway material, but, owing to the keenness of 
competition, prices rule low. There are cases in which a 
— average business is being done, but the results are 
ar from satisfactory. The iron market remains practi- 
cally without change, either in demand or prices, and 
there is now every probability that business will so drag 
on to the end of the year. The armour-plate plant, con- 
structed by a Sheffield firm to the order of the Japanese 
Government, is so far completed that the engines and 
gearing have been run under steam to the satisfaction of 
the inspectors. 


The South Yorkshire Coal Trade.--There has been a 
distinct improvement this week in the demand for house 
coal. Stocks are being laid in more freely in anticipation 
of Christmas. All kinds of steam coal are moving off 
fairly well, but with a brisker demand the output could 
be easily increased. At most of the large works the 
holidays are — to be more prolonged than usual, 
and stocks will be worked down as much as possible before 
they commence. 








Our Ratts ABrRoApD.—The exports of rails from the 
United Kingdom showed a little dulness in October, but 
the year is now so well advanced that there is little doubt 
that it will prove a satisfactory one. The shipments of 
October were 40,059 tons, as compared with 44,253 tons 
in October, 1902, and 41,261 tonsin October, 1901. To these 
totals the four principal groups of colonies made the fol- 
lowing contributions :— 


| Oct., 1903. | Oct., 1902. | Oct., 1901. 





Colonial Group. 





| tons tons tons 
British South Africa ../ 6598 4925 1667 
British India — ee] 9335 | 8305 5107 
Australasia .. 889 4902 9297 
Canada 4033 | 7120 7476 


| 
| 


The shipments of rails to the Argentine Republic in 
October were 2031 tons, as compared with 721 tons in 
October, 1902, and 9782 tons in October, 1901. Our 
aggregate rail exports for the ten months ending Oc- 
tober 31 this year were 528,160 tons, as compared with 
488,665 tons in the corresponding period of 1902 and 
386,866 tons in the corresponding period of 1901. It 
will be seen that there has been a large increase in this 
year’s exports, and this is acccounted for by the 
return of peace in South Africa, which has had the 
effect of greatly increasing the demand for rails. There 
has also been a better demand for British rails in Canada 
this year, efforts made by the Canadian Government 
to stimulate the production of rails in the Dominion 
itself not having been particularly successful. The ship- 
ments to the four principal colonial groups in the 
oo ten months of the last three years have been as 
ollows :— 








Colonial Group. 1903, 1902, 1901. 

tons tons tons 

British South Africa 112,716 35,734 32,298 
British India Ae 95,029 143,634 113,650 
Australasia .. 44,207 49,114 64,888 
Canada 70,857 47,615 


78,940 | 


It will be observed that the progress of colonial consump- 
tion would have been more decided than it actually has 
been but for the weakening of the Indian demand. The 
deliveries of British rails to the Argentine Republic to 
October 31 this year were 30,660 tons, as compared with 
50,116 tons in the corresponding period of 1902, and 
63,775 tons in the corresponding period of 1901. The 
value of the rails exported in October was 210,603/., as 
compared with 236,031. in October, 1902, and 234,055/. in 
October, 1901; and in the ten months ending October 31 
this year 2,824,251/., as compared with 2,658,223/. and 


' 2,309, 1087. respectively. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppiEsBRouGH, Wednesday. 

The Cleveland Iron Trade. —- Yesterday there was 
only a small attendance at the weekly iron market here, 
and business was quiet. So far as Cleveland qualities of 
pig were concerned, however, quotations were well 
maintained, and the make was reported to be still 
somewhat inadequate. Merchants disposed of No. 3 
g.m.b. Cleveland pig iron at 43s. f.o.b., and that was 
regarded as the general market quotation, though for 
named brands more had to be paid, several makers asking 
up to 44s. Thesupply of No. 1 continued fairly plentiful, 
and for it 443. was rather readily accepted. Foundry 
No. 4 was about the same price as No. 3—viz., 43s., 
and the lower qualities were very firm in price. Grey 
forge was 42s. 9d.; mottled, 42s. 6d.; and white 42s. 3d. to 
423. 6d. East Coast hematite pig was again weaker, not- 
withstanding that the rise in ore had added to the cost 
of making, and that the output is being further reduced 
this week by the putting out of a furnace at Sir Bernard 
Saniuelson and dos Works. As low as 5ls. 6d. was 
accepted for early delivery of mixed numbers, but several 
firms were not inclined to take less than 51s. 9d. No. 1 
was 52s.; and No. 4 foundry was disposed of at 49s. 6d. 
Spanish ore was very firm, sellers at Bilbao being 
apparently determined to keep up the price. Rubio of 
50 per cent. quality was, as a rule, quo 15s. ex-ship 
Tees, but it was by no means easy to buy at that price. 
Several of the leading dealers here declaring that they 
could not afford tosell at anything below 15s. 6d. Buyers, 
however, were very kward, and were not at all dis- 
posed to entertain business at a higher rate than the 
first-named quotation. To-day business was very quiet. 
Cleveland iron was easier. No. 3 g.m.b, No. 4 foundry, 
and grey forge were all in the neighbourhood of 42s. 9d. 
Quotations for other qualities were not altered. 


| 
Manufactured Iron and Steel.—Accounts given of the 


various branches of the manufactured iron and steel 
industries are by no means encouraging. ~ Certainly in 
many departments a good deal of work is being turned 
out, but contracts are being well seen into, and new ones 
are not being easily secured. Competition for orders is 
very keen, and prices are being cut very near. . Since 
our last report bars and ship-plates have been reduced by 
half-a-crown a ton. 
quotations :—Common iron bars, 6/. 2s. 6d.; best bars, 
6l. 12s. 6d. ; iron ship-plates, 62. 5s. ; iron ship-angles, 6/. ; 
steel ship-plates, 5/. 10s. ; steel sbip-angles, 5/. 5s. ; steel 
boiler-plates, 77. ; and heavy steel rails, 5/.—all less 24 
per Ree discount, except rails, which are net cash at 
works, 

Coal and Coke.—Coal is pretty steady. Durham gas 
coal is at its height of delivery, and the price runs from 
8s. 6d. to 9s. f.0.b. - Coking coal is somewhat easier. The 
large local consumption of coke fails to keep up the price, 
and average blastfurnace qualities are now 14s. ¢ 
delivered here. 


NOTES FROM THE SOUTH-WEST. 

Cardiff. — Steam coal has shown little change, but 
the general tone of the market appears to be rather 
stronger. Colliery items for December are pretty well 
full up, and quotations for forward shipment have shown 
firmness. Inquiry for coal for the Extreme East still 
continues. The best large steam coal has made 14s. 6d. 
per ton, while secondary qualities have brought 14s. to 
14s. 3d. per ton. The best ordinary household coal has 
been quoted at 14s. to 15s. per ton; while secondary 
qualities have made 10s. 6d. to 11s. per ton. There has 
been a demand for patent fuel for the Extreme East ; the 
current quotation, including taxes, is 14s. 9d. to 15s. per 
ton. Foundry coke has been quoted at 18s. to 19s. per 
ton, and furnace ditto at 17s. to 18s. perton. As regards 
iron ore, rubio and Almeria have made 14s. 3d. per ton, 
and Tafna, 15s. per ton. 

Wages in Wales.—A meeting of the Monmouthshire 
and South Wales Coal Conciliation Board was held at 
Cardiff on Saturday. The official report states that, after 
hearing the arguments of the owners’ representatives in 
support of their proposals for 5 per cent. reduction in 
wages, and the workmen’s representatives in reply, Lord 
Peel gave his casting vote in favour of the proposal. The 
wages payable to the workmen at the associated collieries 
will therefore be reduced to 43? per cent. above the stan- 
dard of 1879, 

Coal from Newport.—A good deal of Monmouthshire 
coal has of late years been sent to Cardiff for shipment, 
to the detriment of Newport. Now it is stated that 
the tables are being turned, and that a large consign- 
ment of Glamorgan coal is to sent to Newport for 
shipment, _ This is a well-known Cape contract, repre- 
senting deliveries to the extent of 250,000 tons per annum. 
The transfer will, of course, secure considerable additional 
traffic to the Alexandra Dock and Railway Company, 
which will probably receive the new traffic at its junction 








near Pontypridd. The export coal trade is growing at 
Newport, and the Alexandra Dock and Railway Company 
is going to Parliament next session with an extension 
scheme. The company has already made considerable 
additions to its siding accommodation near Pontypridd. 


_Patent Fuel Purchases.—It was reported on the Cardiff 
Exchange on Tuesday that Messrs. Cherey, Eggar, and 
Forrester, of London, had purchased, on behalf of the 
Russian Government, 12,000 tons of patent fuel, manufac- 
tured by the Crown Company, Cardiff. 








Vera Cruz —A Vera Cruz electric traction system, 
controlled by S. Pearson atid Sons, Limited, is about to 
be extended. 


The following are now the market | 


MISCELLANEA. 


THE opening meeting of the new session of the Birming- 
ham Local Section of the Institution of Electrical Engi- 
neers, which was unavoidably postponed, has now been 
arranged for December 2, and will he held in the Physics 
Theatre of the University, commencing at 8 p.m., when 
the chairman, Mr. J. C. Vaudrey, M. Inst. C.E., will 
deliver his inaugural address. 


The third meeting of the Students’ Engineering and 
Metallurgical Society, University College, Sheffield, was 
held on Fridey, November 6, at the Technical Depart- 
ment of University College, with Mr. E. H. Crapper, 
M.I.E.E., in the chair. Mr.G. Austin read an interest- 
ing r on ‘‘ Incandescent Electric Lamps.” He gave 
a brief outline of the historical development of the incan- 
descent lamp and gave a detailed account of the manu- 
facture of present-day lamps. The paper was illustrated 
by lantern slides and samples of lamps. After which it 
was discussed and criticised. esey votes of thanks 
were accorded to Mr. Austin and the chai 


irman. 

A remarkable hydro-electric plant has recently been 
started at the Nimshaw power-house of the Valley 
Counties Power Company of California. The site of the 
works is on the Butte Creek Canyon, 24 miles from 
Chico. The available head is 1531 ft., and the water is 
| taken down a pipe line 6200 ft. long, made in three sec- 
| tions, tapering from 30 in. to 284 in. in diameter. Within 
| the power-house the line terminates in a Y, and each 

branch of this Y supplies a single jet to a 3790-horse- 

power water-wheel running at 240 revolutions per minute. 
| These wheels are of the Pelton type, but have the ellip- 
| soidal buckets introduced by the Abner Doble Company, 
of San Francisco, The wheels are mounted with the gene- 
|rators on hollow nickel steel shafts, the total weight of 
the revolving part being over 40 tons on each unit. 


Messrs. Alfred Williams and Co., of Artesian Works, 
Bow, E., have just obtained from a 6-in, internal diameter 
| steel-lined artesian well, from the chalk beds underlying 
| the City of London, a supply of over 2000 galions per 
| hour, which has been — by analysis to be whole- 
|some drinking water. The following strata was passed 





| through :— 

Ft. 
Blue clay : So ee hh 68 
Mottled clay... i oad oe 16 
Mottled clay, sand, and hard pebbles 10 
Hard pebbles and green sand as 8 
Hard green sand and pebbles... 22 
Grey sand io ae Ee 29 
Pebbles... ae 1 
Chalk and flints... 926 

1080 
Messrs. Williams are now fixing a deep-well —- which 
is lowered down the bore-hole about 100 ft. below water- 


level. The pump-rods are accurately balanced and con- 
nected to worm-gears running in an oil bath and mounted 
on ball-bearings. The arrangement is connected direct. to 
an electric motor. 


Mr. C. H. Reynolds, the general manager of the 
Pacific cable, has supplied the following facts in relation 
to the working of the cable :—The line was opened for 
traffic in December last, consequently three months’ 
revenue was all that could be set off against 2} years’ 
expenses. The expenditure for the 2} years ended 
March 31, 1903, was 120,000/., and the revenue for the 
last three months of the period was 18,310/., leaving a 
deficiency of 101,690/. This loss would have to be made 
good by the parties to the scheme as follows :—United 


Kingdom, 28,0552.; Canada, 28,055/.; Victoria, New 
South Wales, Queensland, and New Zealand, 11,222. 
each. The estimates for the next financial ending 


ear 
March 31, 1904 are:—Interest, 77,5451. ; head office, 
44001. ; cable stations, 26,300/. ; repairing ships, salaries, 
&c., 19,500/.; renewals and depreciation, 35,500/. ; mis- 
cellaneous, 22552. ; total, 165,500/. It is anticipated that 
the receipts for the year will amount to 73,400/., leaving 
a deficiency of 92,1007. The loss will have to be appor- 
tioned amongst the Governments concerned as follows :— 
United Kingdom, 25,4097. ; Canada, 25,4097. ; and Vic- 
toria, New South Wales, Queensland, and New Zealand, 
10,1727. each. The total loss for the two years will, it is 
expected, not fall far short of 193,790/. The interest 
charge—77,500/.—will remain stationary for 50 years; 
but at the expiration of that — the money borrowed 
to construct the cable will have been repaid, and the 
annual charge will therefore cease. 


Hitherto the Saturday half-holiday has not been ob- 
served in French factories to any appreciable extent, only 
about 1.32 per cent. of the total industrial class being in 
possession of this boon. If male workers alone were con- 
sidered, the percentage would be even smaller. A move- 
ment is, however, in progress for generalising the practice 
of closing on Saturday afternoons. The Chamber of Com. 
merce at Belfort has to this.end been making inquiries 
amongst local manufacturers, the majority of whom are in 
favour of the change, though some wish to have the power 
to work full time on Saturdays at certain periods of the 
year. Others, moreover, fear that should the change be 
made, the men, ‘‘ Oliver Twist-” like, would ask for more, 
and require a reduction in the present normal day’s work 
from 11 to10 hours. As a consequence of these investiga- 
tions the Chamber recommends that from April 1 next the 
working week shall be reckoned at 60 hours, to be divided 
up between the different davs as considered bestin each fac- 
tory. Since this report was issued there has been a Govern- 
ment inquiry into the whole matter, and it appears that 
different industrial regions view the proposal from very 
different standpoints. In Paris, Saturday has hitherto 








been the busiest day of the week, and the change is 
strongly opposed ; and, curiously enough, the workmen 
themselves have been hostile, this opposition originating, 
it is believed, in the fact that the matter was first brought 
forward by the Chambers of Commerce. The men fear 
that there issome ulterior aim behind the movement, and 
that they may have their wages reduced. 








Srten1 Gear.—There has been brought to our notice a 
new noiseless pinion made from a form of vulcanised fibre 
which bears a noticeable likeness to horn. These pinions 
are used to replace cast-iron pinions when quiet runnin 
is desired, pe will do the same work without increase o 
|; dimensions. We have seen one that had been running a 
| printing machine for over a year with practically no 
| wear. One of these pinions, which are sold under the 

trade name of ‘‘ Unica,” has run 3000 miles on the 
Devonport tramways, replacing a steel pinion. This is 
@ most severe test, as the gradients are very steep. These 
inions are sold by Messrs. J. B. Hamilton and Cuw., 
45, Cannon-street, E.C 





ArmovurR-PLaTEs.—The exports of armour-plates (iron 
or steel) from the United Kingdom have not mean much 
variation for the last three years. The shipments for 
October were 27,629 tons, as compared with 27,152 tons 
in October, 1902, and 23,113 tons in October, 1901. The 
largest shipments have been made this year to the United 
States, which took 5672 tons in October, as compared 
with 4645 tons, and 9047 tons in October, 1902, and 
October, 1901, respectively. The aggregate exports in 
the first ten months of this year were 243,245 tons, as 
compared with 256,264 tons in the first ten months of 
1902, and 221,971 tons in the first ten months of 1901. In 
these totals the shipments to the United States figured 
for 42,311 tons, 54,181 tons, and 59,871 tons respectively, 
The colonial demand for our armour-plates has moved on 
as follows during the first ten months of the last three 
years :— 











Colonial Group. 1903. | 1902. 1901. 
tons | tons tons 

British India 26,596 21,865 21,173 
Australasia .. 9,414 15,834 | 12,492 
Canada 20,773 17,311 | 12,630 


Russia took 21,047 tons of armour-plates to October 31 
this year, as compared with 25,429 tons and 25,720 tons 
in the corresponding periods of 1902 and 1901 respectively ; 
Germany, 14,310 tons, as compared with 15,684 tons and 
9257 tons; France, 12,978 tons, as compared with 15,019 
tons and 13,724 tons; and Holland, 13,954 tons, as com- 
pared with 15,907 tons and 10,138 tons. The value of the 
armour-plates exported from the United Kingdom in 
October was 370,234/., as compared with 391,886/. in 
October, 1902, and 321,740/. in October, 1901. The 
aggregate exports to October 31 this year were valued at 
3,319,043/., as compared with 3,556,3322. and 3,028,725¢. 
in bg corresponding periods of 1902 and 1901 respec- 
tively. 





PersonaL.—We are glad to announce that Mr. Hay F. 
Donaldson, the Chief Mechanical Engineer, Ordnance 
Factories, has been appointed to the office of Chief 
Superintendent, Ordnance Factories, which has become 
vacant through the retirement of Colonel E. Bainbridge, 
C.B. The appointment of a civilian engineer to this post 
is a matter of great importance, and all who know the 
excellent work which Mr. Donaldson has performed during 
the time he has held his — office, will feel certain that - 
a wise step has been taken.—Another important change 
is announced in connection with the Midland Railway, 
Mr. Samuel W. Johnson, retiring at the end of the year 
from the position of locomotive superintendent, a post 
which he has held for so many years, with honour to him- 
self and benefit to his company. Mr. Johnson will be 
succeeded by his present assistant, Mr, R. M. Deeley, 
while Mr. Cecil F. Paget will succeed Mr. Deeley as 
works manager at Derby.—We learn that Mr. A. R. 
Bennett, M.1.E.E., is resigning his position as general - 
manager and engineer to the Glasgow Corporation Tele- 
esome Department, owing to the pressure of outside duties, 

ut will continue to act as consulting engineer. He will 
be succeeded by Mr. John Macfee, hitherto assistant 
manager to the department.—Messrs. John Spencer 
and Sons, Limited, Newburn Steel Works, Newcastle- 
on-Tyne, state that the address of their London 
offices is now 32, Victoria-street, Westminster, 8.W.— 
A contract has been. signed between the Ytiiana Power 
and Light Company and the Lidgerwood Manufac- 
turing Company, Limited, for the installation of a 
wer and lighting plant at Ytti and Salto de Ytu. 
The central station is to be put down on the banks of 
the River Tieté, 0.62 mile from Salto and 3 miles from 
Yt. The hydraulic works have been commenced. The 
whole of the engines will be supplied by the Westing- 
house Electric and Manufacturing Company, of Pitts- 
burgh.—Mr. F. H. Rudolph, of 68, Victoria-street, West- 
minster, S.W., the representative of the Vereinigte 
Maschinenfabrik Augsburg und Maschinenbaugesell- 
schaft Niirnberg A.-G., has secured for his firm the con- 
tract for an electric revolving crane, with a lifting power 
of 100 tons, from the Port and Docks Board in Dublin.— 
We are asked to state that the business hitherto carried 
on under the style of the “‘ B. and S. Folding-Gate Com- 
ny,” at 19 to 21, Tower-street, W.C., will in future be 

nown as Messrs. Arthur L. Gibson and Co. The * 
change has been made owing to the constantly increasing 





variety in the manufactures of the firm. 








‘NOILVLG ONIAIUG: GNV ANVUY AZIONY ‘F “OIL ‘ALLGG AVMAAOY “EG “OUT 


Te Bae ae BA Ae 


es BUMEMM es 


[Nov. 27, 1903. 




















aS 


rat = 


C9, 























‘INQHG ONIDUVHOSIQGD °Z ‘OI 


ENGINEERING. 























(922, ebog vas ‘uondiwosaq 40g) 
‘NOGNOT ‘GHLIWKIT ‘OO GNV LINVAITING ‘SUSSHN AD CGALONULSNOO 
‘LNITA ‘AUUAASNATNO ‘SHHOM UATION MAN S.NOSNIGOW ANV SNVTTIIM ‘SUSSHAN LV AVMAdOU ANIM 


734 














EEE==ZEZZZEZZE: 


._e— 


Description, see ] 
——— 








o 


(F 


EXHAUST VALVES 


RA 

ad 

(x, 
fy) 

ae 
OC 
Z, 
ft) 
Zz 
2 
YN 


CTED BY MESSRS. VICTOR Coargs ANI 





STRU 


CON 
a” 
” LONG 


STEAM VALVES 


O/L SEPFRATOR' 
6/7 DIA" 12'71 
'9" 


SURFACE 
6" 6 “DIA® 


ER TRIPLE-EXPAN 


POW 


VALVES ‘EXHA| 


FEF A- LAA LA ALA A 
ALES ptt dp phd phd pp 


HORSE 


3000- 


ppd Z 
A php ht tts | Ltt tpi hippy ip 


CE 





ae | 


2) 
8 
x 
NY 
Ld 
S 
= 
~1 
ws 


3, 


oul 
(0u DNLLIINNOD 


© 
. 


190 


27, 
STEAM VALVES 


NOVEMBER 





ENGINEERING, 
£. PRICE ENG 























4.P.CYL” 80 DIA 














78 IOFEE T 





17 

















SS 


Sy 











einbiniaiminmapranst Tae 


Yl 





= 


ss 





(ALLER COREE EERE, POLIEALEESLLELIEEL ELL Lips 











> 


Peete 


1 





72 


























BELFAST. 


’ 












































4, 


YY 
YY 


Yip 
L, 


2 





































































\nD CO., LIMITED, ENGINEERS 














OLDIE 


S 









» 


FOR THE NEWCASTLE CORPORATION TRAMWAYS. 














. ° 4 
‘ruption, see Page 725.) 





AT 














SeOp 


os seers rac 


- - - 











Nov. 27, 1903.] 





ENGINEERING. 


735 








AGENTS FOR “ENGINEERING.” 


Avsraia, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

Carz Town : Gordon and Gotch. 

EpinsureH ; John Menzies and Co., 12, Hanover-street. 

FRANCE, is: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; E. M. Terquem, 31>is, Boulevard Haussinan. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

GzrMany, Berlin: Messrs. A. Asher and Co., 13, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Co. (for 
Advertisements). 
lee: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guaseow : William Love. 
Invi, Calcutta : Thacker, Spink, and Oo, 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any post office, 

LIVERPOOL : Mrs. say ome egy. Stage. 

MANCHESTER : John Heywood, 143, Dea: te. 

Norway, Christiania: Cammermeyer’s handel, Carl Johans 
Gade, 41 and 43. 

New Sourh Waugs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Oo. 

RorrmrpaM : H. A. Kramer and Son. 

Sourn Avustraia, Adelaide ; W. O. Rigby. 

Untrep States, New York: W. H. Wiley, 43, East 19th-street. 

Chicago : H, V. Holmes, 957-958, Monadnock Block. 

Vicroria, Melbourne : Melville; Mullen, and Slade, 261/264, Oollins- 
street. Gordon and Gotch, Limited, Quéen-street. e 
We beg toannounce that American Subscriptions to ENGINERRING 

may now be addressed either direct to the Publisher, Mr. O. R. 

Johnson, at the offices of this journal, Nos. 35 and 36, Bedford- 

street, Strand, London, W.C., or to our accredited Agents for the 

United States: Mr. W. H. Wiley, 48, East 19th-street, New York, 

and Mr. H. V. Holmes, 957-958, Monadnock Block, Chicago. 

The prices of subscription (payable in advance) for one year are : 

For thin (foreign) paper edition, 1. 16s. Od. ; for thick (ordinary) 

r edition, 2/. 0s. 6d.; or, if remitted to Agents, 9 dollars for 
and 10 dollars for thick. 
NOTICE TO AMERICAN ADVERTISERS, 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Holmes, 957-958, Monadnock 
pore a ne from whom all particulars and prices can be 
obtain: 








tbe hare tor adverts He slings fr the ft 
ec for advertisemen’ ree or the firs’ 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 

aran Terms for displayed advertisements on the wrapper 
and on the inside may be obtained on application. Serial 
advertisements will be inserted with all practicabie regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 

SUBSCRIPTIONS, HOME AND FOREIGN. 

ENGINEERING can be supplied, direct from the Publisher, 

post free for twelve months at the following rates, payable in 


advance :— 
For the United Kin; Scctccsosees, On 8 S 
» See 
Thin paper copies .......... £1 16 O 
Thic! sa, beasts eheane £2 0 6 


All accounts are payable to ‘* ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union of London and Smiths Bank, 
Limited, Charing Cross Branch.” Post Office Orders should be 
made payable at ford-street, Strand, W.O. 

When Forei pag eo are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to the 
Publisher, together with the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 35 


and 36, Bedford Street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles. 

TELEGRAPHIO ADDRE8sS—ENGINEERING, LONDON. 











CONTENTS. 


PAGE, PA 
The Institution of Mecha- ||Notes from South York- 














nical Engineers (J/lus.) .. 719||_ ghire..................0: 73: 
Borsig’s Works in Germany ||Notes from Cleveland and 
(IUustrated) ..........+. 724\| the Northern Counties .. 733 
Triple-Expansion Engine for Notes from the South-West 733 
Newcastle Tramways (JI- i Dnt ets<danes phase 733 
lustre) 6506). CSS 725 || The Naval Maneeuvres .... 735 
The Stanley Club Cycle The Motor-Car Regulations 736 
Show (Illustrated) ...... 728 ||Glasgow and its Tramways 737 
The Late Mr. John Penn .. 728|/Screw Propulsion for War- 
Wire Ropeway at Queens- EES ee 738 
ferry, Flint (Jllustrated) 728 || American Railroad Progress 739 
Three-Phase Switch Gear .. 729||The National Cycle and 
“ The Six o’'Clock Man” .... 729|| Motor Show ............ 739 
Raising Water by Com- Railway 
QE Bice gtne ks snes 7 ment 
Paper Gear-Wheels ........ otes 
The Institution of Electrical Industrial Notes 74 
Engineers ceccescessence 29 | eee Stetina Shae while 
Capped Projectiles and the | Work is Proceeding (Ji- 
Balance of Power........ 780 ||. tebtemated) 2.2... ..6ccce 744 
Meteorology at the British | me Physical Society ...... 744 
n 


Association ............ trifugal Pum Titus.) 745 

Flake Mother-of-Pearl .... 731 || The Institution o! Tite 

Notes from the United | eers — Presidential 
I a an acai os nhite TER, NE oe 5 5a vee eens 748 

782 || j 

With a Two- Page Engraving of a 3000-HORSE-POWER 
TRIPLE-EXPANSION ENGINE FOR THE NEW. 
CASTLE CORPORATION TRAMWAYS, 


ee | conceded that they resulted in affording most useful 





TRACTION and TRANSMISSION. 
(Published on the first Tuesday in each month.) 
Price 2s., net; Post Free, 2s. 4d. 
PART 33 READY TUESDAY, DECEMBER 1. 
Published at the offices of Enemvgerine, 35 and 36, Bedford-street, 
Strand w.c. 


CONTENTS OF PART 33. 


P. 

(Plates LXIV. and LXV., and 
Illustrations in Text) 
The Paris-Versailles Elec:ric Rail- 


The Paths of Progress ..-... ..++ 
American Water Works. By 
Charles Prelini, C.E., New York 


& 
~ 


City. (Plate LVILI., and Illus- way. By D. Bellet (Plates LX VI. 
tration in Text) .....cescccccce 224 to LXX., and Illustrations in 
The Compound Locomotive ...... 230 DORE) oc ctebc 08a: orbenonsnes 
The Dortmund-Ems Canal and The Portsdown and Horndean 
Henrichenburg Cat al Lift (Plates Light. Railway. By Jobn R. 
LUX. to LXIII, and Ilustra- Hewett (Plates LXXI. and 
ree eee | LXXII., and Illustrations in 
Electric Motors; Their Theory and 1}  "Temt) ....c0. cccccromocceencsces 
Construction. (Second Series.) | Producer Gas ia Tramway Service 





(INustrations in Text)....  .... 
Book Notice :—Tubs, Train, Tram, 
and Car, or Up-to-Date Locomo- 


By H. M. Hobart (Illustrations 

in Test) os.c 2. sscccccccece 
The Decentralisation cf Factories, 

By T. C, Elder and H. T. Scoble ! tion 
\| Index to Vol. VIII. 
A Synopsis oF ConTents oF VOLS. I. To VII. caN BE HAD GRatIsS 

ON APPLICATION TO THE PUBLISHER. 

Reapive Cases. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 


NOTICES OF MEETINGS. 

Puysicat Society oF Lonpon.—Friday, November 27, at 5p.m., 
a meeting of the Society will be held at the Royal College of 
Science, Exhibition-road, South Kensington. Agenda:--1. *‘ An 
Electrical Thermostat,” by Mr. Horace Darwin, 2%. ‘On the 
Occurrence of Cavitation in Lubrication,” by Mr. 8. Skinner. 3. 
“‘A Leeture Experiment in Electrical Resonance,” by Dr. W. 
Watson. 

Society oF ARrTs.—Monday, November 30, at 8 p.m. Cantor 
Lectures. ‘The Mining of Non-Metallic Minerals,” by Mr. 
Bennett H. Brough. (Four Lectures.) Lecture II., ‘‘Salts,”— 
Wednesday, December 2,at8p.m. ‘The Fiscal Problem,” by Sir 
Charles Malcolm Kennedy, K.C.M.G., C.B. Sir George Birdwood, 
K.C.LE., 0.8.1., Vice-President of the Society, will preside. 

Society oF ENGINEERS.—Monday, November 30, at the Royal 
United Service Institution, Whitehall. A paper will be read, 
entitled ‘‘ Mechanical Stokers for Electricity Generating Stations,” 
by Mr. Albert Gay, M.IL.E.E. The chair will be taken at 7.30 p.m. 
precisely. 

Tue InsTITUTION OF OrviL ENGINEERS.—Tuesday, December 1, 
at8 p.m. Paper to be further discussed :—‘ On the Distribution of 
Mean and Extreme Annual Rainfall over the British Isles,” by Mr. 
Hugh Robert Mill, D.Sc., LL.D. Students’ Meeting, Friday, 
December 4, at 8 p.m. Paper to be read :—“‘ Artificial Draught, 
as Applied by Fans to Steam-Boilers,” by Mr. W. H. A. Robertson, 
Stud. Inst. C.E. The President, Sir William H. White, K.C.B., 
F.R.S., will preside. 

INSTITUTE OF SANITARY ENGINEFERS.—Wednesday, December 2, 
at 7 p.m., a paper will be read_on ‘‘Sanitary Law,” by Mr. H. 
Harcourt Verden. 

LIVERPOOL ENGINEERING SocieTy.—Wednesday, December 2, at 
8 o'clock, at the Royal Institution, Colquitt-street, when a paper 
will be read by Mr. E. J. Hidden, National Telephone Company, 
Limited, entitled :—‘‘ Recent Telephone Developments in Liver- 

1.” 


RénteeN Socrety.—Thursday, December 3, at 20, Hanover- 
square, at 8.30 p.m. A paper will be read by Mr. O. E. S. Phillips 
on ‘‘The Production of Photographic Reversal under the Com- 
bined Action of Various Radiations.” 

GEOLOGISTS’ ASSOCIATION, LONDON. — Friday, December 4, at 
8 p.m., at University College, Gower-street, W.C,, when the fol- 
lowing lecture will be delivered :—‘‘ On Land, Freshwater, and 
Estuarine Deposits,” with special reference to recent excursions, by 
the President. Illustrated by Lantern Slides. 

THE Jonion InsTITUTION OF ENGINEERS.—Friday, December 4, 
at 8 p.m., at the Westminster Palace Hotel, paper on ‘‘ Recent 
Developments in the Construction and Working of Gas Engines,” 
by Professor D. 8S. Capper, M. Inst. C.E., hon. member. 
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NAVAL MANCUVRES. 

THE usefulness of naval manceuvres is a matter 
thatno one questions, exceptingafew economy purists 
whose policy is to avoid expenditure at any possible 
ultimate cost. The manceuvres of last year were, 
to some extent, on fresh lines, and it is generally 




















experience to those engaged. The issue of a 
Government report enables the public to review 
the operations as a whole, and thus form a better 
idea of their intention and scope than could be 
obtained from the necessarily disconnected reports 
of newspaper correspondents, however interesting 
these narratives may have been. 

Operations began on August 5, but the suppo- 
sition was that the two imaginary powers, ‘‘ B” 
and ‘‘X,” had been at war for some time. The 
fleet of the latter, under Vice-Admiral Sir Compton 
Domville, was supposed to have gained such an 
advantage over the ships of ‘‘B,” under the chief 
command of Vice-Admiral Sir A. K. Wilson, as to 
have driven a squadron of the latter, under Vice- 
Admiral Lord Charles Beresford, into the defended 
port of Madeira. In more northern waters, how- 
ever, ‘‘B” had been more successful, and a 
squadron was able to put to sea from Bremer- 
haven. ‘‘B” had also cruisers at Portland. Sir 
Compton Domvyille was at Lagos preparing to put 
to sea, having received information that the ‘‘B” 





28| two combined were superior to the ‘‘ X”’ fleet. 


squadron at Bremerhaven and the cruisers from 
Portland were to sail, obviously with the intention 
of effecting a junction with the squadron at 
Madeira, also preparing for sea. 

The admiral in command of ‘‘ B” fleet had com- 
municated with the Madeira squadron by cable, 
giving a rendezvous at sea; and it was obviously 
the function of the ‘‘X” admiral to prevent the 


48! meeting of the two divisions of his enemy, so 


as to engage them in detail; whilst the “B” 
admiral, on the other hand, would endeavour to 


266 | collect all his force and fall on the ‘‘ X.” fleet. The 


latter was, naturally, stronger than either of the 
squadrons of the opposing fleet separately ; but these 
In 
‘*B1” squadron—that immediately under Sir A. K. 
Wilson—there were seven battleships and fifteen 


288] cruisers, whilst in ‘‘B2” squadron, under Lord 


Charles Beresford, at Madeira, there were eight 
battleships and seven cruisers. The ‘*B” fleet 
therefore consisted of fifteen battleships and twenty- 
two cruisers ; ‘‘ X ” had, in all, eleven battleships 
and twenty-one cruisers. 

It is evident that with a problem such as Sir 
Compton Domville had to solve, effective scouting 
by cruisers and the sustained speed of his line 
were the chief strategical considerations. Of 
course, in such operations fortune must also play 
an important part—as when fog descends; and 
this is the one feature in which sham fighting 
actually ~epresents the real thing. It would be 
beyond the scope of our space to describe in detail 
the various operations that followed the declaration 
of war. Sir Compton Domville appears to have 
done all that could be expected in the way of 
despatching cruisers to scour the wide area of ocean 
over which it was possible for the hostile squadrons 
to approach each other; but, as will be seen, he 
was not fortunate in preventing the junction. 

Under ordinary conditions of peace, the problem 
of meeting either of the two squadrons would not 
be a difficult one. Bremerhaven and Portland are 
each, roughly, about three times as far from Madeira 
as Lagos is from that port ; and to intercept the 
Madeira squadron the ‘‘ X” admiral would have 
only to steer in a westerly direction, so as to arrive 
at a given apot on the direct line between Bremer- 
haven and Madeira shortly before the ‘‘B2”—the 
Madeira—squadron would be there. On the other 
hand, if it were decided to endeavour to first meet 
the northern squadron, ‘‘ B 1,” the direction would 
have to be more northerly. 

It is evident, however, that such simple calcu- 
lations cannot be depended upon in the strategy of 
war ; although the obvious may be, at times, the 
most baffling manceuvre. Still, no commander 
would be likely to risk the appearance of what, if 
unsuccessful, would seem a site blunder, such as 
the placing of his rendezvous in the shortest are 
between two ports from which his ships were known 
to sail. As a matter of fact, the battleships of 
‘* X ” were debarred by the rules from sailing from 
Lagos until 20 hours after the Bremerhaven and 
Portland ships had sailed ; and the meeting place 
for the two ‘‘ B” fleets was arranged by Sir A. K. 
Wilson to be off Fayal, in the Azores, lying out in 
the Atlantic, about 700 miles from Madeira ina 
north-westerly direction. Fayal is 1112 miles from 
Bremerhaven and about 120 miles further from 
Portland. The distance from Lagos is 1010 miles. 

Admiral Domville, when at liberty to sail with 
his line-of-battle, made for a rendezvous almost 
due east of Lagos, and about 200 miles north of 
Madeira. There he was to meet his cruisers which 
he had sent out previously—as he was allowed to 
do by the rules of the game—to gain information 
regarding the movements of the Madeira squadron. 
The speed of the fleet was at first 15 knots, except- 
ing for about two hours, during which the ships 
pee through a fog. This rate of steaming was, 

owever, two much for the Illustrious, a battleship 
five years old, which is credited with 17} knots in 
the official records. The Vindictive, a second-class 
cruiser, met the ‘‘ X ” fleet at the rendezvous, and 
gave information that the Madeira squadron was 
on the previous day 30 miles from the west end of 
Madeira, steering in a north-westerly direction, one 
battleship being left at Madeira. The King Alfred, 
Powerful, and Blake, ‘‘X” cruisers, had broken 
down, but five other ‘‘ X ” cruisers were following 
the ‘‘B 2” fleet. The King Alfred arrived later, 
having effected repairs to her engines, which en- 
abled her to steam 18 knots. She is a new armoured 
cruiser, and made 234 knots on trial. 

With this information Sir Compton Domville 
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altered his course to a little more north, in accord- 
ance with the supposed position of the ‘‘B” ren- 
dezvous, as suggested by the movement of the 
Madeira squadron. Speed was an important con- 
sideration if the ‘‘ B” squadrons were to be brought 
to action, and the ships with Belleville boilers were 
ordered to have all boilers ready. It was found, 
however, that both the Cresar and the Illustrious, 
both nominally 17}-knot battleships, could not 
maintain a fleet speed of 15 knots, whilst the 
Exmouth was in trouble with hot bearings. The 
speed of the fleet was therefore reduced to 14 knots 
for a time, but was later brought to 15 knots. 
This was too much for the Exmouth, and she 
dropped out of line, not taking her position again 
until after the end of the manceuvres. 

News of the ‘‘B2” squadron on its run from 
Madeira was obtained at times by Sir Compton 
Domville through his scouting cruisers, and he 
continued on his westerly course. The cruiser 
Diadem had reported leaky glands, and was unable 
to go more than 15 knots; her accredited speed 
is 20.5 knots. She was eventually sent back and 
was of little service for the rest of the time. As 
the speed of the ‘‘B2” fleet had been reported 
to be 14 knots, Sir Compton Domville, who 
was running on a course almost parallel, deter- 
mined to make an effort to come up with the 
enemy. He had signalled to his battleships, 
asking what speed they could keep. The Cvsar, 
nominally 17.5 knots, said she would endeavour 
to keep up to the 15 knots; the Illustrious, 
a 17}-knot ship, said ‘present speed”; the 
Formidable, an 18-knot ship, signalled the same ; 
the Venerable replied, ‘‘ our utmost is present 
speed ;” the London, an 18-knot ship, ‘‘ not 
more than present speed ;” the Renown and 
the Implacable, 18-knot ships, both promised 
16 knots ; and the Russell, which made 19.3 knots 
on trial, offered 16} knots. The Exmouth, as 
stated, had to drop out of line, and ultimately 
was left behind, being reduced to 9 knots. 

The 15 knots steaming having told on the Illus- 
trious, the speed of the battleships was reduced 
to 13.2 knots, and the attempt to intercept the 
‘“B2” fleet, on the line it was anticipated by Sir 
Compton Domville it would be met, had to be 
abandoned. It was, however, later discovered, 
owing to the reports of the ‘‘ X” cruisers, that Lord 
Charles Beresford had proceeded further west than 
the ‘‘X” admiral had anticipated, and as a matter 
of fact the two ‘‘ B” fleets joined forces before the 
‘“*X ” fleet could come up withthem. Sir Compton 
Domville, finding, by the reports of his cruisers, 
that he was eastward of the ‘‘B” fleet, reversed 
his course, returning westward, and ultimately the 
hostile fleets sighted each other. This was about 
1 o’clock p.m. on August 9. 

The ‘*B1” fleet from Bremerhaven, under Vice- 
Admiral Sir A. K. Wilson, had a straightforward 
task, having to steam as quickly. as possible over 
the 1112 miles to the rendezvous with the ‘‘B2” 
fleet, off Fayal. The Admiral estimated a sea 
speed of 13 knots, and the ‘‘B2” fleet was calcu- 
lated to make 14knots. Sir A. K. Wilson, however, 
considered the enemy, the ‘‘X”’ fleet, would make 
16 knots, an estimate which credited his opponents’ 
ships with a better performance than they could 
accomplish, as has been seen. On August 7 it was 
blowing half a gale with a heavy sea, under which 
conditions the Sans Pareil, the Hood, and the Royal 
Sovereign dropped astern, the latter being out of 
sight. ‘he Empress of India, owing to hot bearings, 
had been already left behind. Amongst the ‘*B” 
cruisers the Sutlej broke down, the water disappear- 
ing from one of her bvilers through priming, whilst 
crank -pin bearings and main brasses heated. 
The Drake was also disabled, owing to crank-pin 
bearings heating, and the crank-pin becoming 
scored, the ship was unable afterwards to steam at 
more than 12} knots. Ultimately Sir A. K. Wilson 
joined with Lord Charles Beresford at a point 37 
miles from the appointed rendezvous, and about 
two hours later than was originally arranged ; the 
Hood, Royal Sovereign, and Empress of India, 





We do not propose going into the details of 
this battle. It is sufficient to say that the umpires 
decided in favour of the ‘‘X” fleet. Judged by 
the probabilities of war, they considered that the 
undamaged portion of Sir Compton Domville’s force 
was much superior to the undamaged portion of 
Sir A. K. Wilson’s fleet. Moreover, in effecting 
the junction, the ‘‘B” fleet had expended more 
coal than ‘‘ X,” whilst ‘‘ B1” was further from its 
base than the ‘‘X” fleet was from Gibraltar. 
Further, that on the morning of August 11, when 
war was to cease, the ‘‘ X” admiral had found his 
missing battleship and an armoured cruiser, though 
he had lost the Venerable by a machinery break- 
down. Under these circumstances, the umpires 
considered that at the end of the manceuvres the 
command of the sea remained with the ‘‘ X ”’ fleet. 

It would seem from this decision that Sir A. K. 
Wilson was set such a task as would render ulti- 
mate victory all but hopeless. 

On the other side, the ‘‘ B” admiral was awarded 
the palm in having effected the junction of the two 
squadrons, and this again was a thing that the 
‘“*X” admiral could not have prevented with the 
ships given to him, as he would have had to steam 
at 16 knots—a task quite beyond the power of the 
whole line, as has been seen. Neither side, there- 
fore, can be blamed for failure, and both admirals 
in command may be congratulated on carrying out 
the operations in a manner that reflects no discredit 
on their seamanship. The great strategical lesson 
of the operations—though it is one that hardly 
required emphasising—is the need for sustained sea- 
speed, not only for scouting, but for, the line-of- 
battle also ; whilst the still more obvious fact that 
ships should not break down on service is equally 
apparent from the operations. 

A list of the machinery defects is given in the 
return. They are twelvein all. Reference has been 
made to some of these already. The Venerable 
had a junk-ring and two studs ina cylinder broken. 
The port engine broke down and the ship had to re- 
turn to Gibraltar for repairs. The trouble with the 
Exmouth was with the metallic packing of a piston- 
rod. The ship was able to steam 12 knots after re- 
pairs. The King Alfred hada cylinder cover joint 
give way, her intermediate brasses ran, and 32 
studs gave way. The Powerful was compelled to 
stop through the port engine-crank pit getting 
full of water; the guide surface of the star- 
board engine heated ; the main stop-valve leaked 
at the glands; and fusible plugs blew out. The 
ship had to go to Gibraltar for repairs. The 
Diadem had engine defects, and lost water. In the 
Spartiate a condenser tube split. In the Blake 
the crown of a combustion chamber in one boiler 
came down, and the ship returned to Engiand for 
repairs. The Empress of India and the Drake had 
hot bearings ; the Hogue had defects in her star- 
board engine ; the Sutlej had trouble from priming 
of boilers and from hot bearings ; and in the Holus 
the auxiliary feed-pipe was carried away, and the 
main feed arrangements were temporarily disabled. 








THE MOTOR-CAR REGULATIONS. 

THE regulations rendered necessary by the 
Motor-Car Act of 1903 were issued last week by 
the Local Government Board, together with an 
explanatory memorandum by the Secretary of the 
Board. Having regard to the provisions of the 
Statute of which these regulations are the depart- 
mental interpretation, they are neither too long nor 
too complex ; but we fear that upon perusing them 
the public will awaken to the fact that the unfor- 
tunate motor-car has been the victim of too much 
legislation. Not that there was no need for 
reform ; nor that there was no necessity to place 
those who have abused their privileges as owners 
of motor-cars under a greater measure of control. 
What we say is, that the remedy is likely to prove 
worse than the disease. Sooner or later the motor- 
car must become so reduced in price as to be within 
the reach of large classes of the community who 
at present are inclined to regard the self-propelled 


however, not being up. In ‘‘B2” squadron the | vehicle asa nuisance on the public highway. When 


Ramillies had been left behind at Madeira, owing to 


a serious outbreak of fever. The Mars also could | 
not make more than 11 knots at the end, owing to | 


ner oil fuel running short. The Hood later rejoined 


the fleet, as also did the Royal Sovereign and the | 
Empress of India, thus bringing the “‘B” fleet up | 
Itimately, as already | 


to fourteen battleships. U 


stated, the hostile fleets came in sight, and an) 
action was fought. 


that day comes, it may be found that the restric- 
tions which have been ordained by the Legislature 
hamper in a serious degree an industry which, as 
yet, is but at the commencement of a great career. 
But it were almost too late to regret the fact that 
the Motor-Car Act of 1903 was ever placed upon the 
Statute Book, seeing that regulations made there- 
under come into force on January 1, 1904. The 


| stringency of these regulations, and the fact that 





according to an ancient maxim of the English 
constitution ignorantia legis non excusat, renders 
it necessary for every owner and driver of a motor- 
car to make them the subject of careful study. 

Dealing first with the question of registration, 
it is provided by the Act of 1903 that :—‘‘ Every 
motor-car shall be registered with the council of a 
county or county borough, and every such council 
shall assign a separate number to every car registered 
with them.” 

The Act also provides that a mark indicating the 
registered number of the car and the council with 
which it is registered shall be fixed upon the car in 
accordance with the regulations of the Local Govern- 
ment Board. 

In carrying this requirement into effect, the 
Board have certainly not erred upon the side of 
leniency to the owner of the motor-car. They 
have interpreted the word ‘‘mark” to mean “ two 
marks,” one at each end of the car.. Each ‘‘ mark” 
is to consist, in the first place, of a letter or a 
= of letters, which shall indicate the county or 

orough council with which the registration is 
effected. Thus, the mark ‘“‘B. W. 406” will 
indicate car number 406 as registered with the 
County Council of Oxford. Similar pairs of letters 
are assigned in the schedule to the regulations to 
each council in England and Wales. All figures 
and letters must be 3} in. high (except in the case 
of motor cycles, with which we shall deal later). 
They need not necessarily be on a plate, but may 
be painted on the car, provided they are white on a 
black background. If the regulations stopped 
here, the position of the applicant for registration 
would be at least as unenviable as that of the 
hackney carriage proprietor, who has to have his 
number on his cab. But they go further, and pro- 
vide that the plate at the rear of the car shall be 
illuminated between the hours of one hour after 
sunset and one hour before sunrise. No doubt it 
will be possible to make use of the red lamp which, 
under the regulations of 1896, must be placed in 
the rear of a car; but the plate will have to be 
arranged in such a way as to be clearly visible. 
It is to be observed that this order for nocturnal 
illumination comes from the Board; it is not 
specially mentioned in the Act of 1903. 

In the case of a motor-cycle, which is not defined 
in the regulations, but which, according to the 
circular letter of the Secretary to the Local Govern- 
ment Board, includes a vehicle having not more 
than three wheels and weighing not more than 
3 cwt., the above regulations are slightly modified. 
Thus the figures need not be so large, and they 
may be placed at both sides, instead of at both 
ends of the vehicle. Nevertheless, the position of 
one of the plates must be such that it will be 
possible to read the figures upon it at night-time. 

The motor-car is entered upon the register in 
the name of the owner, who must give (inter alia) 
his full name and address, the description or type 
of car, its weight unladen, and must state whether 
it is intended for (a) private use, or (b) trade pur- 
poses, or (c) for use as a public conveyance. If at 
any time there is a change of ownership, the register 
must be altered, and an additional fee of 5s. is 
payable for the alteration. 

Special provisions are made for the benefit of 
manufacturers of and dealers in motors, who may 
have assigned to them, on payment of an annual 
fee not exceeding 3/., a general identification mark 
to be used by them on cars which are being proved, 
or which are being used by customers on approval. 

It will be seen that the object of registration is to 
enable the owner of a car to be ‘run to earth.” 
Subject to certain exceptions, driving a car on a 
public highway without its being registered, or 
without having the identification mark properly 
fixed, or with the mark in any way obscured, or 
rendered or allowed to become not easily dis- 
tinguishable, renders the guilty party liable to a 
tine not exceeding 20l.; or, in case of a second or 
subsequent conviction, to a fine not exceeding 50. ; 
or, in the discretion of the court, to imprisonment 
for a period not exceeding three months. There 
can be no two opinions a3 to the stringency of 
these regulations. The owner of a car will run a 
grave risk if he ventures to depart even from the 
letter of the law. 

The provisions with respect to licences next 
require attention. A licence to drive can be 
obtained from the council of the district in which 
the applicant resides on payment of a fee of 5s., 
provided the following particulars are given :—(“) 
Full name and address ; (b) whether the applica- 
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tion relates to motors generally or only to motor- 
cycles ; (c) whether the applicant is less than seven- 
teen years of age, or, in the case of an application 
limited to driving motor-cycles, whether he is less 
than fourteen. A foreigner—i.e., a person who 
has no residence within the United Kingdom—can 
have his car registered with any council. Certain 
other particulars must also be furnished, but these 
are not necessary in applications made before 
January 1, 1904. The licence to drive is a general 
licence, and is not limited to particular motor-cars 
or particular areas. It must be produced at any 
time on the demand of a police constable. It only 
remains in force for a year, but can then be re- 
newed on payment of a fee of 5s. To judge from 
the list of offences which may be committed in 
connection with licences, any person who goes 
without a licence is exposed to considerable risk. 

The following offences are punishable by a fine 
not exceeding 201. (first offence) ; in the case of a 
second or subsequent offence by a fine not exceed- 
ing 50/., or, in the discretion of the Court, to im- 
prisonment for a period not exceeding three 
months :—(1) Driving a motor without a licence, 
or employing an unlicensed person to drive it. 
(2) Failure of a licence-holder on conviction to 
produce the licence within a reasonable time for the 
purpose of endorsement. (3) Applying for or 
obtaining a licence while disqualified ; and (4) Forg- 
ing or fraudulently allowing or using, or fraudu- 
lently lending.or allowing to be used by any other 
person, any licence. Failure to produce the licence 
when required is also an offence. A licence may 
be ‘‘ backed ” with a record of the convictions of 
the holder thereof of certain offences which he may 
have committed under the Acts. 

Up till now we have dealt only with those por- 
tions of the Act and regulations which impose 
heavy responsibilities on the owner and driver 
of a motor-car. The one advantage which the 
motorist appears to have gained is the extension 
of his speed limit from 12 to 20 miles per hour. He 
has already extended it thus far himself in many 
cases with absolute impunity ; but that is by the 
way. Let us see what this extension really means 
when studied in the light of the other provisions 
of the Act of 1903. In the first place, infringe- 
ment of the speed limit renders the person con- 
victed liable in respect of the first offence to a fine 
not exceeding 101.; in respect of the second offence 
to a fine not exceeding 20/1. ; and in respect of any 
subsequent offence to a fine not exceeding 501. It 
is true that in proceedings of this nature a person 
cannot be convicted unless he is warned of the in- 
tended prosecution at the time when the offence is 
committed, or notice of the intended prosecution is 
sent to him or to the registered owner of the car 
within such time after the offence is committed, 
not exceeding 21 days, as the Court think reason- 
able. It is also true that he cannot be convicted 
for exceeding the limit of speed of 20 miles merely 
on the opinion of one witness as to the rate of 
speed. But under the old Act, which was inter- 
preted loosely, and with some regard to common- 
sense in many districts, the fine was limited to 101. 
Nor is the speed of 20 miles per hour permissible in 
every district. It is competent for the Local 
Government Board to make regulations which shall 
restrict the speed of motor-cars on certain roads, or 
even prohibit them altogether. 

So far as we can see from an inspection of the 
regulations under review, the Motor-Car Act of 1903 
is likely to lead to as much litigation as was neces- 
sitated by that happy hunting ground of lawyers— 
the Workmen’s Compensation Act, 1897. Doubt- 
less it will afford protection to the wayfaring public, 
but whether it will affect the prosperity of the 
motor-car industry remains to be seen. 








GLASGOW AND ITS TRAMWAYS. 

ANOTHER and a most striking instance of the 
manner in which the real interests of a community 
can be sacrificed by the local authority, which is 
supposed to guard these interests, has been sup- 
oe during the past week by the city of Glasgow. 
We have become accustomed to expect strange thin 
from that city, and we have had occasion frequently 
to refer in these columns to some of its municipal 
vagaries, but its most recent performance is the 
most extraordinary of all. The Glasgow Corpora- 


tion we have seen in many moods—triumphant, as 
it sang the praises of its tramway system and gloated 
over the ‘‘profits”” which were no profits ; joyful, 
as it merrily rang its telephone bells, and, in 





delightful and careless ignorance, confused the 
number of ‘‘subscribers” with the number of 
‘lines ;” uneasy, when after eleven years of electric 
lighting it finds itself with a deficit to be carried 
to the gas department; and now panic-stricken, 
when it learns that a horrible ‘‘ speculative” pri- 
vate company is actually daring to ask Parliament 
for powers to construct tramways in the vicinity of 
Glasgow, in areas over which Glasgow has no con- 
trol. The position would be amusing but for the 
fact that a panic-stricken municipal corporation can 
do an immense amount of mischief, and that is 
what the Glasgow Corporation at once proceeded to 
do. Let us consider the circumstances. 

It is by this time well known that Glasgow owns 
a tramway system which, in certain directions, ex- 
tends for some distance outside the municipal 
boundaries. In many quarters the opinion is held 
that already the city has been allowed to go too far 
beyond its own area ; but, be thisasit may, the fact 
remains that the Corporation itself decided, not 
long ago, that no further extensions outside the 
city should be asked for, or sanctioned, until 
the lines within the city had all been com- 
pleted and linked up. That was the position 
when the municipal elections took place at 
the beginning of this month, when the citizens 
had an opportunity of expressing their views on 
the tramway policy of the Council.. To-day, less 
than a month after the election, and before the 
completion and linking up of the city lines has 
been further advanced, the position is that the 
Council has, by a large majority, resolved to ask 
Parliament at once for powers to carry out large 
extensions of the tramway system in areas wholly 
outside the city. Why this sudden change and 
breach of promise to the ratepayers? Simply 
because news had suddenly been received by the 
Convener of the Tramways Committee of the inten- 
tion of the Vale of Clyde Electricity Company to 
promote an order in the coming session for the 
purpose of making tramways in these outlying 
areas, at some points connecting up with the 
Glasgow system. This is the excuse given by the 
Convener for, as he himself puts it, ‘‘ springing upon 
the Council” proposals which have never been 
properly discussed, which, if carried out, will 
greatly increase the indebtedness of the Corpora- 
tion and probably also the working costs of the 
tramways, and which include several routes where 
there is but little traffic, and that traffic has little 
to do with the City of Glasgow. 

There are two ways in which we may consider 
this matter. First, we may treat it on the assump- 
tion that the Council is justified in opposing any 
attempt on the part of a private company to come 
near their system. In this view, what ought the 
Council to do? Was there any necessity for this 
hasty meeting of the Tramways Committee and 
Parliamentary Bills Committee to draw up an ill- 
digested scheme of extensions? Surely not. The 

roper course for the Council would be to go before 

arliament as an opponent of the company’s 
scheme in the ordinary way. They could then give 
their reasons for their opposition, and if these had 
any shadow of substance, Parliament would un- 
doubtedly give great weight to them. But this 
is not enough for the Convener. To him mere 
opposition would be but a half-measure—a counter- 
proposal from the Corporation is necessary, as 
‘sometimes the decisions of Parliamentary Com- 
mittees are of a strange nature ;” and further, 
when the Corporation has once got the powers, it will 
have five years in which to carry them out, so that he 
could ‘‘say in the most definite way that it would 
not interfere with the development of the enter- 
prise in the city.” The Convener has before now 
said things ‘‘in the most definite way” which 
would not bear close examination, and the answer 
to this most recent statement was given by the 
Convener himself at the outset of his speech, when 
he said, ‘‘The Council some time ago resolved— 
partly for the purpose of allowing them to finish 
the tramways they were working, and partly for 
the purpose of allowing them to consider the in- 
terests of various districts in the city in connection 
with cross tramway communication—not to yoto Par- 
liament during the coming session.” If exceptional 
circumstances are to be pleaded as an excuse for 
going back upon this resolution, let it be acknow- 
ledged openly at the same time that the new plan 
cannot be carried out without delaying, and inter- 
fering with, the desired changes within the city. If 
it were not so, there would have been no need for 
the old resolution, which was arrived at deliberately, 











and not in haste. It is a somewhat remarkable 
fact that although a few members of Council op- 
posed this new scheme, no one, so far as we can 
gather from the newspaper reports, seems to have 
parce out that the city could get ample protection 

y simply opposing the Clyde Valley Order, and at 
the same time remain true to its former decision 
not to incur further expenditure outside the city 
until the lines within the city have been fully 
developed. The haste and panic may be responsible 
for this ; if so, it shows the evil of a policy of 
hurry in so important a matter ; or it may be that 
members were influenced by the Convener’s state- 
ment that, if the Corporation promoted this scheme, 
the Company would withdraw its Bill—a statement 
for which we should like to see better proof than 
the Convener was able to give. 

But there is a second, and to our mind a more 
proper, way of looking at the whole question. 
Accepting the present state of affairs in which 
Glasgow has been authorised to construct tramways 
outside its boundaries, we may ask, ‘‘ What is to be 
the limit of these extensions? or, Isthere to be no 
limit?” The old argument was that the suburbs of 
Glasgow, although outside the city boundaries, 
were really part of the same community, and it 
was therefore right and proper that the Corporation 
tramcars should run out into these areas. But the 
position now is entirely different. A large part of 
the present scheme of extensions does not concern 
the suburbs at all, but goes far beyond them, 
through sparsely-populated districts, until indepen- 
dent burghs are reached. A new public at 
Thornliebank, situated some miles outside the city, 
and to the south, has recently been presented to 
the city, and part of the new scheme is for a line 
out to this park ; but, instead of stopping there, the 
line is to be continued out for as many miles again 
to the burgh of Barrhead, with a population of 
10,000. No one in Barrhead would dream of 
travelling to Glasgow by tramcar, as there is a good 
and speedy railway service, and between Barrhead 
and Spiersbridge, near Thornliebank—a distance 
of two or three miles—there are, to quote a 
councillor, ‘‘ no houses along the road.” Yet the 
City of Glasgow is to be loaded with the responsi- 
bility and the cost of this highly-speculative under- 
taking, simply to prevent the hated ‘‘ private 
enterprise’ from laying down lines which would 
put a period to the municipal extension at Thornlie- 
bank. In the north-west district of the city 
the same thing has taken place; and while 
it was originally intended to extend the lines 
out to a suburb in that direction, it is now 
proposed to construct lines right out for several 
miles, till another independent burgh is reached. 

We desire to point out that there is here a 
vitally important question for Parliament to 
decide. It is beside the point to say that the electric 
tramcar running far out into the country is adding 
greatly to the social welfare of the public. That may 
be taken for granted ; but the question is, Who shall 
run these cars? Does Parliament think it wise or 
right that a municipal authority, without the ex 
press consent of the citizens, or even with that 
consent, should be allowed to pledge its credit fora 
tramway undertaking extending without limit in 
all directions, and far beyond the point where even 
a reasonable proportion of the users of the cars is 
likely to consist of ratepayers? It is quite clear 
—except, perhaps, to the Glasgow Town Council, 
which does not care to look fairly at the aspect of 
the problem which we are now presenting—that 
such traffic as can be looked for on a line like that 
now proposed from Thornliebank to Barrhead will 
not be traffic from or to Glasgow, but point-to- 
point traffic, consisting principally of citizens of 
the Burgh of Barrhead and neighbourhood. We 
are not afraid to challenge any town councillor to 

rove conclusively that this line, if authorised, will 
be constructed for the use of the citizens of Glas- 
gow, and the question is, Should Parliament 
authorise a municipality to incur a large expen- 
diture on a scheme which is not primarily for the 
use of its citizens, which in itself is extremely 
risky, and which is almost certain to reduce 
seriously the margin of profit upon the whole 
municipal system? To us it seems obvious that if 
a municipality can show no better reason for pro- 
moting a scheme in an area with which it has no 
concern than the desire to prevent a private com- 
pany promoting the very same scheme, it ought not 
to be listened to for one moment. The private com- 
pany can provide the same facilities for the general 
public, but it has this great advantage—that no ques- 
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tions of municipal economics arise, and it can arrange 
for a complete system through the areas of various 
local authorities without causing risk to the rate- 
payers of any one of them. The citizens have the 
same conveniences, but they cannot suffer in pocket 
if there should be a loss on the undertaking ; on 
the contrary, as local authorities invariably strike 
a good bargain with private companies promoting 
such undertakings as tramways, they are likely to 
profit in pocket. 

As to the question of the limit to be put upon 
municipal extensions at Glasgow, we cannot do 
better than quote from the Glasgow Herald of 
November 20, where the point is admirably put in 
the following passage :—‘* Where is this kind of 
thing to end? If the tramways are to be extended 
east and west, north and south, up and down the 
country, wherever any indication is given of a local 
undertaking that threatens to approach our system, 
we may spread our American-welded rails from sea 
to sea. The citizens, however, must remember 
that they are interested in other matters than the 
success of the municipal tramway system, which, 
after all, contributes nothing to the reduction of 
the rates, and does not pay enough for the upkeep 
of the streets. Railway companies and other 
purveyors have claims of right that cannot be 
ignored.” 

To this we would only add that even if the citizens 
should be interested in nothing more than the 
success of the municipal tramway system, they 
would be well advised to consider how that success 
is likely to be jeopardised by these long extensions 
into sparsely-populated unremunerative areas. For 
those who are not citizens of Glasgow, the more 
important question is the attitude of Parliament to 
such schemes, and the necessity of placing a limit 
to municipal ambition as tramway promoters ; and 
we therefore hope that the Clyde Valley Company 
may see its way to go on with its Bill, and have 
the question properly determined. 








SCREW PROPULSION FOR WARSHIPS. 

On Wednesday last, Mr. G. Quick, Fleet 
Engineer, R.N. (retired), delivered a lecture before 
the Royal United Service Institution on ‘‘ Screw 
Propulsion for Warships,” Admiral the Right Hon. 
Sir E. Fremantle occupying the chair. Mr. Quick 
is well known as having been connected with some 
of the earliest experiments made in the Royal 
Navy on the screw propeller, and has studied the 
subject through the lear series of years that have 
elapsed since that time. (n entering the Navy as 
assistant engineer, he was appointed to H.M. Gun- 
boat Bullfinch, which, for some years, was used 
principally in trying propellers proposed by many 
inventors. This was at the period when the screw 
had not established its supremacy over paddle- 
wheel vessels to the extent that it has since done, 
although the results obtained by the Rattler opened 
the eyes of engineers to the great possibilities 
offered by screw propulsion for men-of-war. 

In the opening sentences of his lecture, Mr. 
Quick quoted a ge from an editorial article 
in a technical journal, in which the following 
statement was made :—‘‘It is almost impossible 
to find something to say about screw propulsion 
that has not been said before.” Whether it 
is possible or not depends upon the knowledge of 
those who may propose to speak ; undoubtedly 
there is a great deal that might be said, if informa- 
tion were more complete. This is well shown by 
the events to which Mr. Quick refers in regard to 
the cruisers of the Drake class. It may be remem- 
bered that these four vessels gave a speed of just 
over 23 knots with their original propellers. This 
was not considered satisfactory, and new screws 
were made, with the result that the speed was 
brought up to 24.11 knots, practically the same 
power being used that had keen required to attain 
23.05 knots with the original screws. It is evident 
here that if our knowledge on the subject of screw 
propulsion were complete, such a change in the 
8 reached could not have been made by 
altering the form of the propellers ; for we may take 
it for granted that the Admiralty engineers have at 
their command as complete knowledge on the 
subject as is generally possessed. ‘‘If the original 
screws had been retained,” Mr. Quick says, ‘‘ they 
would have required 41,000 indicated horse-power 
to drive the ship at a speed of 24.11 knots.” And 
he very aptly invites us to consider the increase in 
weight and space, and the cost of boilers and 
engines, of 30 per cent. greater power than are at 


present in the ships, to say nothing of the con- 
sumption of fuel which would have been needed. 
Mr. Quick follows the question up by asking, ‘‘ If so 
much was done, could not more have been effected ? 
Would it not be possible, by further improvement 
in the propeller, to drive the ships at still higher 
speeds with the same horse-power?” It is his 
opinion that such a result could be attained. 
‘“*There is,” he says, ‘‘every probability of an 
increase of speed of at least one knot being 
attained with the same maximum horse-power ” 
—supposing ‘‘ considerable changes were made in 
the present form of screw propellers”—that is 
to say, that the speed of the Drake class can be 
increased to 25 knots with the present boilers and 
engines, and with practically the same coal con- 
sumption as at present. This is what, in the slang 
of the day, would be called ‘‘a large order.” To 
effect the change, the new screws would have to be 
more efficient than the large screws of the Drake 
to the extent of 4800 indicated horse-power ; and 
as the large screws of the Drake gave a speed 
equivalent to an increase of 10,500 indicated horse- 
power over the original small screws, Mr. Quick 
does not consider that 25 knots would be an 
extravagant estimate for the speed of the Drake 
with propellers still further improved in design. 

Mr. Quick’s views are somewhat revolutionary. 
As he says, ‘‘they are different from those gene- 
rally accepted in the text-books.” In regard to what 
may be called orthodox opinion, he points out that 
it is largely founded on model experiments, the 
results of which, undeniably, may differ very con- 
siderably from those which would be obtained at 
sea, especially with head winds and in rough 
weather. As supporting his proposition, he points 
to the great increase of speed that is obtained with 
the Whitehead torpedo, and appears to attribute 
this to the greater efficiency of modern torpedo 
propellers. Unfortunately, the cases are not by 
any means parallel ; the Whitehead torpedo operates 
beneath the water, and the wave-making resistance 
is therefore on quite a different scale_to that of a 
ship floating on the surface. Moreover, the altera- 
tion in the shape of the torpedo, by giving it a blunt 
head, is generally allowed to be one of the chief 
elements of higher speed. 

In reference to the undeniable fact that the 
resistance of a ship, and the power required to 
overcome that resistance, rise rapidly after the 
limiting speed has been reached, Mr. Quick 
ascribes a large part of the excessive power needed 
to the increased waste of power by the screw 
propeller at higher speeds, and not to the in- 
creased resistance of the hull when the limit- 
ing speed is exceeded. Mr. James Hamilton, in 
his paper of 1898, on ‘‘Horse-Power Absorbed 
by Skin Friction and Wave-Making,” read before 
the Institution of Naval Architects, stated :— 
‘“*There is good reason for believing that the 
percentages of the total indicated horse-power 
representing propeller waste and load friction 
are less in high than in low-powered vessels.” 
‘*That,” Mr. Quick says, ‘‘is quite true when 
the indicated horse-power per square foot of heli- 
coidal surface of screw does not exceed certain 
limits.” But, he states, it is impossible to find 
any evidence that the propeller losses do not 
increase more rapidly than the resistance of the 
ship when those certain limits of indicated ‘horse- 
power to helicoidal surface are exceeded. He 
quotes Mr. D. W. Taylor’s statement with regard 
to the resistance of a given area moving normal to 
its own direction, which is about 770 times as 
great as when the same area is exposed to tan- 
gential or skin resistance. ‘‘ What then,” he asks, 
‘*must be the wave-making resistance of the pro- 

ller-blade at circumferential and helical speeds 
rom 40 to 67 knots per hour?” We do not see 
how the conditions given by Mr. Taylor can be 
taken as analogous to those selected by the author. 
We are, however, at one with him when he says 
that these matters are not for logic or dispute, but 
can be settled only by direct experiment on a full- 
sized ship, with engines and propellers working at 
the highest speed. Failing such practical data, 
Mr. Quick subjected the information at command 
with regard to the trials of the Drake and other 
large cruisers to critical examination. His investi- 
are however, are far from being complete, and 
e did not claim accuracy for them. 

The paper dealt at some length with the ratio of 
helicoidal area in a screw to horse-power. The 
greatest efficiency was attained with the Drake at 





a speed of between 15 and 20 knots, when there 





were only 30 to 70 indicated horse-power per square 
foot of helicoidal surface ; as the proportion rose 
to 150 and 200 indicated horse-power per square 
foot of helicoidal surface, the efficiency fell off. 
The decline of efficiency at the higher speeds was 
ascribed to the enormous increase of the wave- 
making resistance of the ship. Mr. Quick traverses 
this opinion, and suggests that a very large part of 
the decline in the efficiency was due to the enor- 
mous waste of power owing to insufficient helicoidal 
area of the blades generally, and to insufficient 
width at the end of the blade, as well as to the 
radial form of the blade surface being unsuitable 
to the high speed of the propellers. This state- 
ment indicates the substance of Mr. Quick’s con- 
tention. He allows that the proportion of indicated 
horse-power to area of helicoidal surface must vary 
in ships of various block coefticients and propor- 
tions of beam and length. The longer the ships, and 
the finer the lines, the larger may be the proportion 
of indicated horse-power per square foot of heli- 
coidal surface; but in no case, he says, is it desirable 
that there should be more than 130 indicated horse- 
power oo square foot of helicoidal surface in sea- 
going ships having a coefficient of fineness of about 
0.5, and for ships having a coefficient of fineness of 
0.6 the proportion of indicated horse-power to 
helicoidal area should be approximately 7 to 1. 

The paper gives details of trials made in 1861 
and 1862 with H.M.S. Bullfinch, in which a three- 
bladed propeller was substituted for one with two 
blades, of practically the same diameter, pitch, and 
length. The three-bladed screw had 50 per cent. more 
surface, and gave a higher co-efficient of perform- 
ance. Trials with the Shannon, made about the 
same time, were also given in the paper. Here a 
four-bladed screw gave better results than others 
with either two, three, or six blades. These results 
are considered to agree with those attained by the 
Drake, when higher speed was reached with the 
new screws, the helicoidal area being increased from 
152 to 210 square feet ; and Mr. Quick arrived at 
the conclusion that a very great improvement 
would be made in the ave passages of nearly 
all our high-powered steamships if the helicoidal 
area of their propellers were increased by 30 or 40 
per cent., or by the substitution of four-bladed 
serews for three-bladed screws. Great judgment, 
however, would be required in designing screws 
with four blades, so as to get the best possible 
results ; and the mere rule-of-thumb application of 
the principle would, he intimated, 4 attended 
with results perhaps not worth the cost of the 
alteration. 

In dealing with the power required to overcome 
rotational resistance, the lecturer referred to efforts 
that had been made in this direction in past years ; 
more especially to the hook-shaped and_ spiral 
blades designed some time ago, by Nystrom 
and Hirsch ; devices which, we need hardly say, 
never came into extensive practical use. In ex- 
periments quoted by the author, it was shown that 
the proportion of power expended in overcoming 
the rotational resistance of screws rises rapidly 
with the increase in the number of revolutions. 
This the author claimed to be a consideration of 
paramount importance, to which too little attention 
has hitherto been paid. He had given many years’ 
thought to the solution of the problem, but ex- 
periments alone, ona ship of the highest power, 
could prove the advantage of the proposals he made ; 
for those advantages could not be shown at lower 
powers and speeds. The useless expenditure of power 
due to ‘‘ churning,” resulting from insufticient blade 
area or an excess of blade area, could be easily 
avoided, Mr. Quick said, by judiciously modifying 
the form of the blades. He proposed to effect this 
end in all existing ships by increasing the width of 
the blades at the end, and by substituting four- 
bladed screws of 33 per cent. helicoidal area for the 
three-bladed screws, with narrow blade ends, as at 
present used. The many model experiments he had 
made—which, however, gave merely an indication 
of the lines upon which investigation and experi- 
ments on a full-sized scale should be carried out— 
went to show that by reducing the width of the 
blades very considerably near the boss, and by 
curving and receding the blade surface, the re- 
sistance to rotation might be so diminished that 
from 30 to 50 per cent. less power would be ex- 
pended on rotation only. 

The author also discussed the advantages of 
multiple propellers. He has always been in favour 
of triple screws for war vessels, and quoted the 
example of foreign governments, in regard to high 
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speed vessels, as one that should be followed in 
this country. He considered that for battleships 
the centre propeller should have only two blades, 
so that when not working it might be placed ina 
vertical position, and could be kept connected with 
its engine, to be used immediately whenever re- 
quired. He was opposed to fitting small engines 
for rotating the centre propeller to reduce its resist- 
ance when not at work, as this would increase the 
complexity of the mechanism. 

The author concluded his interesting lecture by 
reference to an application of the hydraulic prin- 
ciple to warships. In spite of the experience with 
the Water Witch, and other hydraulic-propeller 
boats, he was of opinion that the warship of the 


future should have a portion of its steam-power | Re 


assigned to one or more steam -turbines driving 
high-speed centrifugal pumps, which could be used 
for propelling the ship at low speeds, or assisting 
to drive it at the maximum speed. Such an 
arrangement might enable the vessel to be kept 
afloat in case of injury from torpedoes, ramming, or 
gun-fire. The naval battles of the future would 
probably leave few of the opposing ships floating 
after an hour’s fighting, and those that did float 
would be more or less crippled. The fleet which 
had the largest number of cripples afloat, and 
capable of moving, if only at 8 knots, would be 
aie. Mr. Quick said, to compel the surrender of 
the enemy, or to effect his complete destruction. 

It is to be regretted that there was a very thin 
audience to listen to the reading of this interesting 
paper, and that there was practically no discussion 
on the certainly debatable matter that the author 
put forward. 

Admiral Fremantle, in proposing a vote of thanks 
to the author, said, that although it was the opinion 
of naval men generally that two screws were 
sufficient for warships, they could not overlook the 
conclusions arrived at by those responsible for the 
design of warships of foreign governments. He 
much regretted that no one was present to take up 
the challenge Mr. Quick had thrown down in regard 
to triple as against twin screws. We may, however, 
point out that in the address of Sir William White, 
as President of the Institution of Civil Engineers, 
the subject was discussed at some length, the late 
Director of Naval Construction giving his reasons 
for not supporting the triple-screw arrangement. 








AMERICAN RAILROAD PROGRESS. 

In railway mileage the United States is not going 
ahead at the same rate as ten or fifteen years ago. 
For one thing, the main lines of communication 
between the various parts of the country—at any 
rate, the fairly populous parts—have now been pro- 
vided, and there is therefore not much opening for 
new trunk systems. For another, English money 
is no longer available in large sums for the prose- 
cution of dubious—that is, doubtfully paying— 
ventures, and the Americans themselves are not 
risking good Yankee dollars unless they see 
a good prospect of a return upon them. Hence a 
safer and more sane era in railroad construc- 
tion in the country. But relatively to the 
United Kingdom the progress is still very rapid. 
During last year..about’ 80 miles. of new track 
were opened in Great Britain, whereas in the 
United States the ‘increase was about 3800 miles. 
Poor’s ‘‘ Railroad Manual” for 1903, which has just 
made its appearance somewhat belatedly, shows 
that at the end of last year the total mileage of the 
country was 199,684 miles (apart from second 
tracks, sidings, &c.), as compared with 195,886 
miles in 1901, 184,894 miles in 1898, and 181,394 
miles in 1896. The annexed table, which we 
extract from the introduction to ‘‘ Poor,” who is 
the great authority on this subject, will enable 
the reader to see at a glance what has been the 
progress in the last four years in mileage, equip- 
ment, and traffic. 

It has been a cause of bitter complaint during 
the last year or two that, notwithstanding the 
increase in equipment rendered possible by the 
Prospero state of the country, the railroads have 
een unable to move freely and promptly the large 
volume of traffic offered to them. It will be seen 
from the table above that in three years freight cars 
have increased by about 175,000, while the weight 
of freight moved has increased by about 216,000,000 
tons. The reduction of 26,000,000 miles in the 
freight mileage during this time indicates more 
economical working, and is to be accounted to the 
companies for righteousness. The passenger figures 
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—— | 1902. 

miles miles miles miles 
Mileage of railroads .. it aA *¢ wa 199,684.64 195,886.90 | 192,161.93 | 187,781.08 
Second tracks, sidings, &c. .. ee rr wi 75,150.75 70,105.45 65,691.29 62,581.72 
Total track ee ea os mr ax 274,836.39 265,992.35 257,853.22 250,362.80 
Steel railsintrack .. mee ea at at 257,437.11 246,811.60 | 288,464.13 228,975.54 
Iron 99 a oe oo ei a 17,398.28 19,180.75 | 19,389.09 | 21,387.26 

number. number | number number 

Locomotives .. Na re vs a8 af 41,626 39,729 | 38,065 | 37,245 
Cars - Passenger a afi a me a 27,364 27,144 | 26,786 | 26,184 
Baggage, mail, &c. .. me ns “ie 9,726 8,667 8,200 | 8,121 
Freight.. me ~ ve a de 1,503,949 1,409,472 | 1,350,258 | 1,328,084 
Total rev. cars .. «“s ve = 1,541,039 1,445,283 1,385,253 | 1,362,389 

miles miles miles | miles 
Miles of railroad operated ,.. a3 6 es 197,887.36 194,974.96 | 191,861.96 186,590.38 
v. train-mileage—p gz es is <a 408,213,178 391,543,708 373,226,581 355,106,833 
Freight an De we a: ict 508,210,140 505,468,619 518,667,388 | 534,391,846 
Mixed .. pe 7 “74 ~ ae pa 22,990,130 20,812,985 | 20,702,172 20,996,771 
Total am oie ata a “ = 934,413,448 917,825,312 907,596,141 910, 495,450 
Passengers carried = c. ea 655,130,236 600,485, 7: 584,695,935 537,977,301 
Passenger-mileage .. 19,706,908, 785 17,789,669,925 16,313, 284,471 14,859, 541,965 
Tons freight moved .. 1,192,136,510 1,081,066,451 1,071,431,919 975,789,941 
Freight-mileage 156,624, 166,024 142,959,303,492 141,162,109,413 126,991,703,110 

dols. dols. dols. dols. 
Traffic earnings—Passenger .. vd ie y 396,518,412 360,702,686 331,402,816 | 297,559,712 
Freight .. & ee ais 1,197,212,452 1,126, 267,652 1,052,835,811 | 922,436,314 
Miscellaneous .. ae me 127,089,036 125,478,488 117,456,751 | 116,100,353 
Total os as oo wa re 1,720,814,900 1,612,448,326 1,501,695,378 1,336,096,379 
Net earnings* .. Pr oa ie a eg 560,026,277 520,294,727 483,247,526 423,941,689 
CCE rc ee te dl ce 77,663,483 68,368,814 | 67,772,934 55,619,405 
Total available revenue wi ~ 637,689,760 588,663,541 551,020,460 | 479,561,094 

| ' 
* Less taxes. 


are not so satisfactory, but passenger trains, which 
go according to a fixed time schedule, cannot be 
adapted to actual requirements as can goods trains. 
No doubt, too, the more general adoption of large 
cars has had something to do with the economy 
of freight-mileage. The increase in the number of 
locomotives is a point to be noted. For four years 
ending with 1897 the number of locomotives of 
all classes employed on the railways of the 
United States was almost stationary. There was 
a total of 35,986 for the named year, and the 
increase over 1894, only 494 locomotives, was not 
much more than 1 per cent. Earnings and profit- 
making had been almost at a standstill, passenger 
business had shown no change worth speaking of, 
freight traffic had increased somewhat, but rates 
had declined. It is more than probable that loco- 
motive equipment at the end of the dull times was 
in hardly as good a condition as before then, as 
the period had been one of retrenchment, and at 
least in one or two notable instances prominent 
railroad officials kad confessed that standards had 
been allowed to deteriorate. There was con- 
fidence that the future would permit the roads 
to pull up and more than make good the con- 
siderable ground that had been lost. Very little 
progress had been made in the matter of in- 
creasing train-loading, which calls for improve- 
ment in many conditions, and improvement was 
not to be thought of with nothing to make improve- 
ments with. Heavy rails, more substantial bridge 
and track work, larger cars, and more powerful 
engines, all enter into the calculation when it comes 
to train-loading ; and this was out of the question. 
After 1897 the rise began. ffic expansion, 
increases in earnings, and better profits, induced 
managers to adopt a policy which was to show 
splendid results. Neither the recent gain, how- 
ever, nor the actual improvement in the status of 
locomotive equipment, is to be measured by the 
simple increase in numbers on record; for while in 
the earlier years there was not the facility to in- 
crease tractive power, this was a feature of the 
later period ; hence the contrast would be the more 
striking could this be introduced in actual figures. 
Admitting the substantial character of the change 
for the better, it is still true that traftics have 
gone so far ahead as to indicate that locomo- 
tives had not been brought up to  require- 
ments, even after making liberal allowance for 
additional capacity. This has been demonstrated 
in the freight blockades and in the inability | 
of the companies properly to cope with traftics, 
owing to insufficient motive power. This accounts 
for the fact that although railroad companies 
have of late slackened off in their purchases of 
cars—these had been added to much more heavily 
than engines—buying of locomotives has continued | 
on a relatively large scale. A reasonable con- 
clusion, therefore, is that, barring the necessity for 
any drastic cutting down of improvement appropria- 
tions, the outlook for locomotive builders is a fairly 





favourable one. It is said that the Baldwin works 


will create a new record this year with about 2000 
engines, and that the American Locomotive Com- 
pany, whose works have doubled in capacity since 
the formation of the concern, will make even a 
better showing. One thing is generally conceded 
—that the idea of future train-load improvement 
will not be abandoned. There is a self-supporting 
idea in this, as every gain made is reflected in the 
unit of profit, which, of course, goes to offset the 
expense incurred in raising the standard of car 
and engine capacity. 








THE NATIONAL CYCLE AND MOTOR 
SHOW. 

Tue twelfth annual National Cycle Show and 
Motor Exhibition was opened at the Crystal Palace 
on the 20th inst., and will close to-morrow. In past 
years this Show has been notable for the display of 
machine-tools made by a number of the leading 
British and American makers, but the visitor who 
expects anything of the kind at the present Exhibi- 
tion will be greatly disappointed, as this year the 
Show is almost entirely given over to the cycles and 
motors themselves, nf not to the tools used in 
their construction. No change of any importance 
in cycle design is this year foreshadowed at the 
Palace. The most notable feature, taken as a 
whole, is the great reduction in the prices at 
which machines of first-class design and finish 
are now offered by leading makers; the hope of 
maintaining the absurd prices reached during the 
boom of a few years ago has now been abandoned 
by almost all the principal makers, the one or two 
exceptions merely serving to mark more emphatic- 
ally the universality of the change. Variable- 
speed gears of different kinds are shown at several 
stands ; but this has been the case for many years 

st. Indeed, the original ‘‘ Crypto” gear must 

y this time be fully twenty years old, and there 
are others of nearly equal antiquity. For some 
reason or other, however, the idea never seems to 
have caught on. Its advantages seem obvious, but 
still the number in use must be very small as com- 
red with the total number of cycles manufactured. 
bably the additional cost of the equipment has 
been mainly responsible for its neglect ; but with 
the advent of the motor-cycle this consideration 
may cease to have influence, since the equipment of 
such a cycle with a two-sped gear permits of the 
use of a smaller engine for a given load. As 
matters stand, the ordinary motor-cycle engine 
only develops its maximum power when running 
down hill or on the level; and on hills, where the 
power is most needed, it falls off. With a two-speed 
gear, however, the engine can be made to develo 
as much power in up-hill work as it does on the level, 
the consequence being that an engine of 2 nominal 
horse-power may thus wipe | on hills actually 
more power than a nominal 34 horse-power engine 
not similarly equipped. Of the many devices shown 
for fitting speed changes to motor bicycles, a large 
proportion, it is safe to say, will not be-in evidence 
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at next year’s exhibition. Others, however, are 
of greater promise, and in a few cases strike one 
as neat and mechanical solutions of the problem. 
It is, perhaps, not altogether safe to prophesy in 
this direction, as nothing could be more brutally 
unmechanical than the type of change-gear com- 
monly used on motor-cars; yet in spite of this it 
seems to work fairly well. 

Perhaps the most original machine in the Show 
is the Starley motor-cycle, made by the St. John’s 
Works, Coventry. In this machine the crank-shaft 
is parallel to the bicycle frame instead of at right 
angles to it, as usual, and drives a small chain-wheel 
by means of a six-threaded worm reduction-gear. 
Owing to this arrangement only a small chain pinion 
is needed on the driving-wheel. This fact permits 
of good straight-tube back forks being used, 
whereas in many of the belt-driven types it is 
necessary to crank out the back tubes in a most 
unsightly and unmechanical fashion to pass the rim 
of the belt pulley. As now made, a multiple- 
threaded worm is known to run with astonish- 
ingly little frictional loss, and in the present 
case it runs in an oil-tight bath. The efficiency 
is such that the wheel readily drives the worm. It 
should, moreover, be added that a two-speed gear 
on the lathe back-gear principle is also fitted. The 
worm, in short, is not keyed direct to the crank- 
shaft, but can be coupled to it direct by means of a 
simple friction clutch. By moving over the clutch 
into a different position a pinion, previously loose 
on the wormshaft, is keyed tight, and this shaft is 
then driven from the crank through back gearing in 
place of direct. The whole of the gears run sub- 
merged in oil. The solution of the two-speed 
question adopted by the Raleigh Cycle Company, 
Limited, of Nottingham, consists in fitting two 
chain drives of different ratios on opposite sides of 
the machine. By means of a friction clutch either 
of these drives can be rendered effective at will. 
This firm fit a ‘‘ governor” on their engine by 
which the exhaust can be throttled when desired, 
and the speed of the engine correspondingly re- 
duced. For use on ordinary bicycles this firm 
supply Messrs. Sturmey and Archer’s three-speed 
gear, which is based on the use of epicyclic gearing. 
The speed ratios provided are 56, 70, and 874. A 
very original type of speed-changing gear is that 
of the Whippet Motor and Cycle Manufacturing 
Company, Elmited, of Falcon Terrace, Clapham 
Junction, S.W. In this case there are two dif- 
ferent sized sprockets on the driving-wheel, and 
the chain is shifted from one to the other by a 
‘*belt” or, rather, ‘‘chain” fork. The slack of 
the chain is taken up by a jockey pulley. 

Another attempt at making a satisfactory speed- 
changing gear on the expanding -pulley system 
which may be referred to is that shown by Messrs. 
James Honey and Co., of 39, Beckenham-road, 
Penge, S.E. In this case the drive is through a 
V-shaped belt. The small pulley on the engine 
shaft consists of two cones, between which the belt 
works, and these cones can be moved in or out 
from each other, causing the belt to ride accord- 
ingly on a greater or smaller diameter. The range 
in speed variation is said to be a little over 2 to 1. 

Coming to the bigger cars, mention should be 
made of a three-cylinder petrol omnibus, capable 
of seating 20 passengers, exhibited by Messrs. 
Durkopp and Co., of 1, Addison-road North, 
London, W. Of the smaller cars we may mention 
that shown by the Vauxhall Iron Works Company, 
Limited, of Wandsworth-road, 8.W. This has a 
water-cooled engine rated at 5 brake horse-power, 
and seats two passengers. 

Complete sets of parts for the construction of 
motor-cars are shown by the British Motor-Fittings 
Company, Limited, of 32, John Bright-street, 
Birmingham. These include 12-horse-power and 
15-horse-power four-cylinder engines and 9-horse- 
power and 12-horse-power two-cylinder engines, all 
titted with mechanically-operated inlet valves. The 
ee gears shown by this firm are also 
of interest. The spur-wheels are cut out of steel 
stampings, and are thoroughly case-hardened after 
finishing. Messrs. White and Poppe, Limited, of 
Coventry, show specimens of their 3-horse-power 
engines, which they are making on a large scale on 
the interchangeable system at their factory. This 
engine has mechanically-operated inlet valves, and 
all valves and seats are most readily removable for 
examination or repair. The total weight of the 
engine is 60 lb. Much care has obviously been 


exercised in the design of this motor, which is in- 
tended to supplant those now imported from France. 





RAILWAY SCHEMES IN 


PARLIAMENT. 


AttHouGH there are yet two or three days before 
the time elapses for the deposit of plans for private 
bill and provisional order schemes to be brought 
before Parliament during next session, it is already 
possible to indicate generally that there is involved 
no work of particular engineering importance, nor 
is there any indication of departures from recent 
practice, as regards constructional work or adminis- 
tration ; except, rhaps, the decision of the 
Metropolitan and Metropolitan District Railways 
to adopt throughout their system the zone system 
of fares. Uncertainty as to the continuance of the 
Government in power, and of the duration of the 
present Parliament, no doubt, militated against 
some projects being brought forward, but in the 
circumstances there is a surprising number of 
schemes. Tramway proposals occupy greater pro- 
minence than railways; but, even as regards the 
former, there are none embracing very lengthy lines. 
This is in part due to the fact that the present con- 
dition of the money market has put a brake upon 
the ambition of municipal bodies, difficulty having 
been experienced in securing capital for new 
undertakings. Even the London County Council, 
with its immense ideas in this direction, has had to 
restrain its ambition, and to bring forward only 
those schemes which involved the minimum of 
capital. Where extensive street-widening and 
important work is to be carried out the Council has 
felt it desirable to delay this work, partly on the 
plea that it is difficult to bring the Borough 
Councils to a realisation of what is regarded as their 
duty—to contribute one-third of the cost. Only the 
other day, the London County Council had before 
it a report of the Highways Committee to refuse 
to take over a line in the south of London which 
had not been specially prosperous, and which in- 
volved street widening ; but the Council sent the 
report back to the committee, as it was opposed to 
the general policy that all tramways, as the leases 
elapsed, should be at once taken over. 

The projects of the railway companies are of little 
consequence. The Great Northern Company pro- 
pose a widening of the High Barnet branch rail- 
way from Finsbury Park to Finchley, in order to 
facilitate the immense volume of local traffic from 
the City to north-eastern suburbs ; and in this con- 
nection an extension is projected of the bridge 
carrying Bridge-road over the railway of the com- 
pany in Wood-green. New lands will also be re- 
quired in connection with works already authorised, 
and the company are scheduling a very large 
amount of property for purchase, and at the same 
time seek an extension of time for the compulsory 
purchase of lands for other works. The Bill of 
the London and North-Western Railway Company 
is to include a branch line into the show ground of 
the Royal Agricultural Society at Park Royal, in 
the north-west of London; an extension of the 
bridges in Salford in connection with the Exchange 
station there, which is bound to involve very 
heavy work ; new docks at Garston, on the Mersey; 
and several land purchases in connection with 
authorised railway. 

The Midland Railway scheme also includes land 
purchases throughout their system, but the only 
railway work indicated is the widening of their rail- 
way at Pleasley, in Derbyshire, and a junction there 
with the Lancashire, Derbyshire, and East Coast 
Railway. The company seek also extension of time 
for the purchase of lands, and the execution of 
works authorised under the Act of 1898, and in 
connection with works on the Sheftield and Atter- 
cliffe widening. A light railway scheme between 
Hope and Castleton, 2 miles and 7 furlongs long, 
is also promoted in connection with the Midland 
Railway. The Great Eastern Railway Company do 
not seem to have any railway extensions in pro- 
gress, although they have scheduled various lands 
which they propose to purchase. But they intend 
to extend their powers in connection with their 
steamboat service at Parkston Quay, and to con- 
struct a reservoir in Rochford, by making a weir on 
a stream crossing near to the Southend Railway 
station there. 

As regards work in the Metropolis, the Charing 
Cross, Euston, and Hampstead Railway have a 
Bill for a slight deviation in their deep-tunnel line 
near St. Martin’s Church, and, again, near the 


Euston and Hampstead-roads ; they have scheduled | in the County of Glamorgan. — 
land at the corner of the Tottenham Court-road | way there starts No. 2, which 
and New Oxford-street, evidently for a station. | parish of 
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The Baker Street and Waterloo Railway Company 
propose to purchase lands in Paddington and St. 
Marylebone, in connection, presumably, with the 
enlargement of their tunnels at stations. The West 
Metropolitan Railway, authorised in 1899, is to be 
revived, renewal of powers and an extension of time 
for compulsory purchase of land being now sought 
for. 

Application is to be made to Parliament for the 
abandonment of the undertakiny known as the 
West Metropolitan Railway, which was authorised 
by the Act of 1899. 

Of other lines in the Midlands mention may be 
made: of the Sheffield, Laughton, and Maltby Rail- 
way ; an entirely new project for the construction 
of a railway to branch off the Sheffield District line 
between Treeton and Brightside, and to extend 
through the following districts :—Treeton, Whiston, 
Brampton-en-le-Morthen, Laughton-en-le-Morthen- 
Maltby, and Aston-cum-Aughton, all in the West 
Riding of the county of York. Ratification is 
sought for agreements between the new company 
and the Sheffield District Railway, the Lancashire, 
Derby, and East Coast Railway, the Hull, Barnsley, 
and West Riding Junction, and the Midland Rail- 
ways, the Sheffield District being the line which 
links up many railways in the environs of the great 
steel city of the Midlands. An extension of time 
is desired for the construction of the Leek and 
Manifold Valley Light Railway, in connection with 
the North Staffordshire Company. 

Amongst lines in the south, reference may be 
mide to the South-Western and Isle of Wight 
Junction Railway, authorised a year or two ago 
for tunnelling under the Solent ; an extension of 
time for the compulsory purchase of land and for 
the completion of railways is now sought for. 

In Wales the Cambrian Company seek to com- 
pletely absorb the Mid-Wales Railway; but as it 
is at present worked by the Cambrian Railway, 
little objection will be entertained to the proposal. 

The Plymouth and North Devon Direct Railway 
Company give notice that they will seek powers to 
abandon the works authorised by the Torrington 
and Okehampton Railway Acts of 1895 and 1898. 
The same company also intend to apply to Parlia- 
ment for leave to bring in a Bill to extend the time 
limited by the Torrington and Okehampton Rail- 
way Act of 1895, as extended by the Torrington 
and Okehampton Railway Act of 1898, and by the 
Torrington and Okehampton Railway Act of 1901, 
for the completion of the said railway. There are 
thus two Bills introduced for exactly different ob- 
jects. As the solicitors and agents for the two are 
the same, it would appear that the promoters are 
not sure that either may pass, and they are pre- 
pared to take whatever Parliament may give them. 

It is proposed to form a company for the pur- 
poses of constructing a new railway in tunnel 
between North and South Woolwich, passing under 
the Thames, and to be worked by electricity. It 
will commence on the north side of the Thames, 
close to No. 11, Francis-street, East Ham, and 
will terminate on the south side of the Thames in 
the borough of Woolwich, under Beresford-square, 
and close to Holy Trinity Church. 

The North Staffordshire Railway Company has 
deposited a Bill which, curiously enough, deals 
almost entirely with a canal. The company pro- 
pose to widen a part of their navigation from the 
Trent to the Mersey, to enlarge the reservoir, and 
to raise the banks of the Dane feeder. The widen- 
ing will be in the parishes of Endon and Stanley, in 
the County of Stafford, and the enlargement of the 
Rudyard Reservoir will be in the rural district of 
Leek. 

The Metropolitan District Railway Company are 
applying for extension of time for the compulsory 
purchase of land, and for the completion of their 
works authorised by the Act of 1902. They also 
propose to make a subway for foot passengers from 
the existing subway in the Imperial Institute-road 
to the corner of the courtyard of the Royal Albert 
Hall. 

The Great Western Railway Company have 4 
number of small lines projected. They mostly ap- 
pear to be designed rather for the interchange of 
traffic than for any other purpose. As usual, 
several of them are in South Wales. ; ; 

Railway No. 1 commences with a junction with 
the Llanelly Railway, near Pontardulais Station, 
and runs to the South Wales Railway at Longlas, 
From No. 1 Rail- 
pry to the 
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tion with the Swansea and Neath Railway, near 
Briton Ferry Station. No. 3 Railway also starts 
from the termination of No. 1, and makes 
a junction with the South Wales Railway near 
Dynevor Station. Railway No. 4 connects the 
Llanelly Railway, near Morlais River, with Rail- 
way No. 1. Railway No. 5 connects the Moris- 
ton Branch Railway with Moriston Station, 
and also with Railway No. 1. The Llanelly Rail- 
way is to be widened from the Llandilo crossing, as 
far as the bridge over the River Gwili. Railway 
No. 6 starts by a junction in Swansea with the 
South Wales Railway, and ends by a junction with 
the Swansea Branch Railway near Malliphant- 
street, in the parish of St. John. Railway No. 7 
commences in the parish of Bettws by a junction 
with Gwaen-Cae-Gurwen Branch Railway, near 
Garnant Station, and terminates by a junction 
with the same railway near the public road leading 
from Pontardawe to Llangadock. This completes | 
the Welsh railways, Railway No. 8 is in the| 
parish of Grafton, in the county of Wilts, and’ 
forms a junction between the Midland and South- 
Western Junction Railway, and the Berks and | 
Hants Extension Railway, near Wolfhall Junc- 
tion. Railway No. 9 is in the County of| 
Somerset, and joins the Camerton branch _ rail- 
way, near Camerton Station, to the Bath and Trow- | 
bridge Railway, near the Dundas Aqueduct. | 
Railway No. 10 commences by a junction with | 
Railway No. 9, near the Somerset coal canal, and | 
terminates by a junction with the Bath and Trow- | 
bridge Railway. Railway No. 11 joins the Bristol | 
and North Somerset Railway at the parish of 
Clatton, with the Camerton branch railway at High 
Lyttleton. Railway No. 12 forms a junction line | 
between the Bristol and Exeter Railway, in the| 
parish of Durston, and the Durston and Yeovil | 
Railway at Athelney. Railway No. 13 lies in the! 
parish of Rowley Regis, in the county of Stafford ; | 
it commences by a junction with the Stourbridge | 
Extension Railway, near Granger’s-lane, and 
terminates on the south-east side of Spinner’s 
End. Railway No. 14 is in the county of 
Gloucester, and forms a junction between the 
Avonmouth and Severn Tunnel Junction Railway 
at Rockingham Farm and the South Wales and 
Bristol Direct Railway at Stoke Gifford. Railway 
No. 15 is also in the county of Gloucester, and 
forms a connection between Railway No. 14 and 
the Bristol and South Wales Union Railway at 
Filton Station. Railway No. 16 also begins by a 
junction with Railway No. 14, and terminates by a | 
junction with the Bristol and South Wales Union 
Railway near Gipsy Patch-lane. In addition to these 
new lines there is to be a widening of the main line, 
commencing in the parish of Wootton Bassett, and 
terminating in the parish of Swindon in the Rod- 
bourne-road. Further, there are a good many 
widenings of bridges and small diversions, which 
it is not necessary to specifiy individually. 

The Lancashire and Yorkshire Railway are seek- 
ing powers to provide and work steam vessels 
between Goole and Hull, and intermediate ports 
and certain Continental ports. The same company 
are placing a Bill before Parliament for, new rail- 
ways at Knottingley and Conisbrough, as well as 
widenings on the Aintree and Bootle line, at 
Preston, at Manchester, at Castleton, at Little- 
borough, and at Normanton. The first railway 
will be in the parish of Ferry Fryston, commencing 
by a junction with the Wakefield, Pontefract, and 
Goole Railway, 57} miles from Manchester, and 
terminating by a junction with the York, Knot- 
tingley, and Pontefract, on the North-Eastern 
system, near Ferry Bridge Station. Railway No. 2 
will commence by a junction with Railway No. 5a, 
authorised by the Dearne Valley Railway Act of 1897, 
near the commencement of that railway, crossing 
the River Don by a bridge, and terminating in the 
parish of Conisbrough, near the South Yorkshire | 
Junction Railway. The widenings are not of sufti- 
cient importance to be treated separately. 

The engineering projects of the London, Tilbury, 
and Southend Railway are confined to two widen- 
ings, one on the Forest Gate branch of the railway, 
and the other on the main line, in the parish of 
Barking. 

A new company is to be incorporated, entitled 
the South Yorkshire Dales Railway Company, whose 
object is to make several railways in the West and 
North Ridings of Yorkshire. Railway No. 1 will 
be situated in the parish of Hellifield, and will 
Start from the Lancashire and Yorkshire Railway, 
and will join Railway No. 2, which terminates in 














| Company intend to apply to Parliament for 


the parish of Cracoe, passing through the parishes 
of Hellifield, Otterburn, Calton, Hetton, Ryl- 
stone, and Cracoe. Railway No. 3 will com- 
mence with a junction with Railway No. 2, 
and will be continued by Railway No. 4 to a 
junction with the North-Eastern Railway, near 
Stoophouse, in the parish of Constable Burton. 
Railway No. 5 will‘start from Railway No, 4, and 
make a junction with the North-Eastern Railway 
(Richmond branch) by Broom-lane, Scorton. Rail- 
ways Nos. 6 and7 will be in the parish of Hellitield, 
and will make a junction with Railway No. 2. 
Railway No. 9 will commence by a junction with 
the Yorkshire Dales Railway at Threshfield, and 
join Railway No. 4. Railway No. 10 will com- 
mence with a junction with the North-Eastern Rail- 
way (Northallerton to Hawes), and terminate by a 
junction with Railway No. 4. Railway No. 11 
will connect Railway No. 4 with the North-Eastern 
Railway (Northallerton to Hawes). Railway No. 12, 
in the district of Richmond, will start from Rail- 
way No. 5, and terminate on the public road leading 
from Scorton Station to Scorton. It will be seen 
that many of these lines are very short and merely 
form connecting links between existing systems. 

The Strabane, Raphoe, and Convoy Railway 

owers 
to make and maintain in the counties of _ ma 
and Donegal the following railways :—Railway No. 1, 
commencing in the parish of Convoy by a junction 
withthe railway authorised by the Strabane, Raphoe, 
and Convoy Railway Act of 1903, near the Presby- 
terian Church, will terminate between Letter- 
kenny and Ramelton. Railway No. 2 will com- 
mence by a junction with Railway No. 1, and ter- 
minate in a quay at Letterkenny Port. Railway 
No. 3 also will commence with a junction with 
Railway No. 1, near the carriage shed, and terminate 
by a junction with the Letterkeuny Railway at 
Letterkenny. Railway No. 4 is the deviation of 
the railway authorised by the Act of 1903. 

In Ireland one of the interesting schemes autho - 
rised last year was for a line between Kells and 
Mullingar, so as to give Drogheda—a rising port on 
the east coast, with a steam service with Liver- 
pool—a more advantageous link with the interior 
of Ireland and the south coast. This year a slight 
deviation of the new line in the vicinity of Mullingar 
is proposed, with an abandonment of the part of 
the line formerly authorised. The Mullingar, 
Kells, and Drogheda Company, who are respon- 
sible for this line, also seek power to own and carry 
on hotels; and working arrangements. are to be 
ratified with the Lancashire and Yorkshire Railway, 
who conduct the steamboat traffic across the Irish 
Sea to Drogheda. 

In Scotland there are no undertakings of first- 
class importance, so far as present indications go. 
The North British Railway Company promote a 
line from one of their railways, so as to form a 
connection with the new naval port at Rosyth, 
on the north 
which is now beginning to take shape; and an 
agreement is to be incorporated in the Bill, so 
that the Admiralty may have power over this 
line, while the North British Railway continue to 
work it. At the same time the company ask an 
extension of time for the completion of the Kirk- 
caldy Railway, authorised in 1902, and for a slight 
deviation of the Lauder Light Railway. The Cale- 
donian Railway propose to construct a short rail- 
way in the environs of Motherwell, while at Hamil- 
ton two new roads are to be opened, and others 
closed, in connection with the station improvements 
there, by arrangement with the burgh authorities. 
Land is scheduled for purchase in Motherwell, 
Hamilton, Paisley, and Cambuslang, and additional 
capital-raising power is sought. The other impor- 
tant Scotch railway—the Glasgow and South-Wes- 
tern—propose a short line at the River Irvine, in 
the parish of Riccarton, and a short line near the 
Elderslie Junction, joining the company’s main 
line to the Greenock branch there, so that they 
can more advantageously pass traffic on to this 
town from the south. The Greenock line and 
Paisley Canal line are to be widened for a consider- 
able length, as is also the Glasgow and Ayrshire 
line between Dalry and Kilwinning Junctions. 
The company also seek authority to work their 
lines, in whole or in part, by electricity ; although 
one would scarcely have thought such necessary, 
in view of the Bill passed this year giving 
power to all and each railway to change over 
from steam to electric or other prime mover. 
The company are to be constituted as the pilotage 


coast of the Firth of Forth, | p 





authority for Irvine Harbour, and they will have 
power to use docks, dredgers, &c., in connection 
with the harbour. The Harbour Commissioners of 
Ayr, a port further south, are to be authorised to 
issue debentures, which the company will hold, so 
that the railway will have power over two more 
Ayrshire harbours. Increased capital-borrowing 
sche are also sought by-this company. The 

ellshill-Motherwell Railway, authorised in 1899, 
is to be abandoned, and an extension of time is 
sought for the completion of the joint passenger 
railway station at Fn sr 

We shall deal with further schemes next week. 








NOTES. 
THe TRAINING oF RESERVE OFFICERS. 

Mr. C. E. Stromeyer is known mainly through 
his long connection with Lloyd’s Register, and later 
with the Manchester Steam Users’ Association, and 
by his important researches on the working of steel 
at a blue heat, and his improvements in micro- 
metry. His friends, however, who are numerous 
amongst the engineering community, know well 
that he has other interests outside of technology, 
and they will be pleased to note that on De- 
cember 19 next he is to read a paper before the 
Royal United Service Institution on the ‘‘ Short 
Service Training of Reserve Officers.” The paper 
gives a sketch of the system by which the officers 
of the German Army Reserve are recruited from 
amongst the ‘ einjahrigers ”—that is to say, those 
conscripts who, owing to their educational attain- 
ments, are permitted to complete their army train- 
ing in one year, instead of the three required from 
the ordinary recruit. He claims that this year’s 
service in the ranks is an advantage in placing 
young men of position in intimate social contact 
with the men whom later on they may find occupy- 
ing positions as workmen in the factories of which 
they themselves may be proprietors or managers. 
The English system, in which young men of 
similar social standing are carefully shielded from 
all opportunity of gaining an insight into the aims 
and ambitions of the ‘‘ masses,” is held by Mr. 
Stromeyer to be a great disadvantage when the 
time comes for these youths to take a share in the 
direction of their fathers’ workshops or factories. 
He claims, therefore, that the institution of a 
system of military training, corresponding more or 
less to that of the German “‘ einjahriger,” would 
not only augment our military resources, but would 
also prove of distinct industrial advantage. 


Tae Naputua Inpustry or Baku. 

The aggregate production of naphtha during the 
year 1902 in the Baku district amounted to 
637,000,000 poods (62 poods = 1 ton). The follow- 
ing table shows the production of the previous 


years :— 
1900. 1901, 1902. 
Poods. Poods. Poods. 
From spouting wells 67,800,000 101,400,000 94,700,000 
umped hs ... 532,900,000 573,200,000 542,300,000 


600,700,000 674,600,000 637,000,000 
The considerable decrease for last year occurs 
principally in the pumped naphtha, and more 
especially in the Balachany and Bibi-Eihat oil- 
fields. The springs of the oldest and largest 
worked oil-fields at Balachany yield less and less 
every year, and the great depth of the bore- 
holes entails additional cost. At Bibi-EKihat the 
cause of the decrease is os to be looked for in 
the high Government fees on the naphtha sites. The 
decrease in the output at Seabuntschi, through the 
failing of spouting wells, is counterbalanced by a 
corresponding increase in the output of spouting 
wells at Romany. Also in the installation of new 
bore-holes there is a distinct retrogression, which 
will appear from the following table (for the first 
11 months of each year) :— 








New Bore- Holes. 1901. 1902. 
Commenced ... se 265 158 
Completed... 335 224 
In state of boring ... Py 843 540 
Older bore-holes deepened... 300 230 


Compared with this decrease in boring, the decrease 
of only 5.6 per cent. in the output must be looked 
upon as very favourable. The export from Baku 
was very considerable, the excessive supply of liquid 
fuel causing some trouble at the distributing centres 
on the Volga. As regards quantity, the Nobel 
Company still heads the list with 78,100,000 poods, 
which is not much less than the previous year, 
whilst two or three other firms show a very material 
decrease compared with 1901, 
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RE-ROOFING BOILER AND FETTLING-SHOPS; STEAM PLOUGH WORKS, LEEDS. 


Fig.1. Boiler and Fettling Shops. 








(For Description, see Page 744.) 


Fig.2. Section of Old Roofs of Botler Shop. 
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INDUSTRIAL NOTES. 


Tue state of the labour market, as disclosed in the 
returns tabulated by the Labour Department of the 
Board of Trade, indicates a decline in employment 
weg b although the proportion of ge is 
about the same as in the previous month. This is 
brought about by the improvement in the cotton trades, 
which serves to balance tne decline in other branches. 
The total returns sent in amounted to 3673—namely, 
2298 from employers, 1302 from trade unions, and 73 
from other sources. These cover a vast variety of 
industries. 


In the 226 trade unions specially reported on, there | 


was an aggregate of 555,105 members; of these, 32,358, 


or 5.8 per cent., were unemployed—the same as in the | 


previous month ; in the same month of last year the 
proportion was 5 


cent. less, 





In the coal-mining industry there was little change 


as compared with a month ago, but employment was not | 


so good as a yearago. At collieries employing 495,725 
persons the pits worked on an average 5.21 days per 
week ; in the previous month, 5.22 days; a year ago, 
5.52 days. But the number employed was 1.2 per cent. 
more ineach month. ‘ 
In the ironstone-mining industry employment is 
still good. In the 138 mines and open works included 


in the returns, 15,700 were employed ; the average time 
worked was 5.73 days per week ; previous month, 5.78 
days—-the same as in the same month of last year. In 





| this branch employment has been continuously good 
| for a long time. 














Employment in the pig-iron industry shows a falling 
off as compared with a month ago and a year ago. 
Returns relating to the works of 113 ironmasters 
show that 314 furnaces were in blast, employing about 
21,950 workmen—four less than in the previous month, 
and ten less than in the same month a year ago. 

In the manufacture of iron and steel there was a 
slight falling off as compared with the previous month, 
and a year ago. At 199 works included in the returns, 





ee cent, The mean percentage in | 
the previous decade was only 4.4 per cent., or 1.4 per | 


74,309 workpeople were employed ; the total volume 





of employment, taking into account the number em- 
end and the total shifts worked, shows a decrease 
of 1.8 per cent. as compared with a month ago, and | 
1.4 per cent. as compared with a year ago. 

Employment in the tinplate industry shows little | 
change, but is worse than it was a year ago. There | 
were 359 mills in operation, or three more than a month | 
ago; but in the same month a year ago there 404 mills | 
at work. The number employed was about 17,900. 





| 
Employment in the engineering trades shows a| 
further decline, and is described as dull. The propor- 
tion of unemployed union members was 5.2 per cent. ; 
/in the previous month, 4.8 per cent.; a year ago, 
|5.8 per cent. ; 
| In the shipbuilding trades employment generally is 
| bad—worse than it was a month ago or a year ago. 





| The proportion of unemployed union members was 15 
per cent.; in the previous month, 13.4 per cent. ; and a 





} | 
| 


year ago, 12.6 per cent. These percentages recall the 
deplorable year of 1879. 

‘here was a further decline in the building trades. 
Employment is worse than a month ago or than a 
aan ago, in spite of the open weather for out-of-door 
work, 


wunsy) f? 





Employment in the furnishing and wood-working 
trades has also declined; it is worse than it was a 
month ago ora year ago. The proportion of out-of- 
work union members was 5.2 per cent. ; previous 
month, 4.7:per cent.; and a year ago, 4.3 per cent. 

The printing and bookbinding trades show a further 
general improvement. Bookbinders are not so well 
employed as .aiyear ago, but letterpress printers are 
better employed.“ The proportion of unemployed 
union members was 4.2 per cent.; in the previous 
month, 5.1 per cent.; and a year ago, 4.9 per cent. 
The papermaking trade has also improved, only 
about 2.5 per cent. being unemployed—nearly the same 
as a month and a year ago. 

The glass trades continue bad generally, but the 
flint and sheet branches have improved in some 
districts. Short time is still worked in the pottery 
trades. Employment in the brick and tile trades 1s 
fair generally. 

Employment in the spinning branch of the cotton 
trade shows marked improvement, but in the weaving 
branch it is still bad, with a slight improvement 1n 
some districts. In the woollen trade it is good on 
the whole, but in the worsted trade it is slack. The 
hosiery branches show a decline, and are described as 
bad. ‘The jute and flax trades are fair. ; 

Employment in the boot and shoe trades continues 
quiet generally. Only about 58 per cent. of the 
operatives were on full time. The other leather trades 


are dull. 


Agricultural labour was much interrupted by the 
bad weather. Labour at the London Docks improve 
and was fair. The average number employed ws 
14,129, or 2.4 per cent. better than in the previous 
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month ; but the general average for the past ten years 
was 16,259. 

The total number of workpeople involved in dis- 
putes which began or were in progress during the month 
was 10,747, compared with 11,577 in September, 1903, 
and 24,151 in October, 1902. The aggregate duration of 
all the disputes in the month, new and old, amounted 
to 113,000 working days, compared with 120,000 in 
the previous month, and 257,000 in the corresponding 
month of last year. Twenty disputes began in October, 
involving 6972 workpeople, compared with 5852 in 
September, 1903, and 12,229 in October, 1902. De- 
finite results were reported during the month in the 
case of 21 disputes, new and old, affecting 5068 work- 
people. Of these disputes, six, involving 2966 persons, 
were decided in favour of the workpeople ; 12, involv- 





quarrymen in Weardale. Ten changes, affecting about 
3300 work people, took effect under sliding-scales, and the 
remainder, affecting 8700 workpeople, were arranged 
directly between employers and workpeople, or their 
representatives, without stoppage of work. 


The current monthly report of the Boiler-Makers and 
Iron and Steel Shipbuilders shows a sad falling off in 
trade in these industries. The total number of mem- 
bers on the funds was 8850. Of these, 5955 were 
unemployed, as compared with 5188 in the month 
previous. There were also 1856 on the sick list— 
increase, 105; and on superannuation allowance, 679. 
The total expenditure amounted to an average of 
27501. 4s. 2d. weekly. New members admitted, 246 ; 
run out and deceased, 225—net increase, 21. Members 
are warned as to signing agreements for South Africa 


ing 1908 persons, in favour of the employers ; and 3, | at less than the standard wages of 13s. per day and a 


involving 194 persons, were compromised. 
case of three other disputes, terminating during the 
month, and involving 1875 persons, certain points 
were still under consideration. 


In the | 48 hours’ week. In the Johannesburg district wages 


are 2s. per hour and an eight-hours day. Many men 
are out of work. It is said that agents are over here 


| trying to secure men at less than the standard rates. 


The changes in rates of wages reported during the | Three serious defalcation cases by branch officials are 


month affected about 12,000 workpeople, of whom 


| reported ; in each case the society is determined to 


about 900 received advances and 11,100 sustained | exact the penalties of the law. The total member- 
decreases. The net effect of all the changes was a|ship of the union is given as 48,622, excluding three 


decrease of about 200/. per week. The changes of the 
previous month affected 23,000 workpeople, 
result being a decrease of 400/. mt Durin 
October, 1902, the number affected was 48,000, an 


the net 





branches, whose returns were not to hand. The 
balance in hand was 405,544. 6s. 10d., showing a 
decrease on the last quarter of 2300/. 10s. 2d. The 


| superannuation reserve fund amounted to 42,512/. 


the net result was a decrease of 12001. weekly. The | 5s. 10d. A large proportion of the total balance is 


only changes of importance were decreases affecting 
6800 ironstone miners in Cleveland and 1500 limestone 


invested in good commercial securities, such as cor- 
poration and railway stock, loans on property, and the 





like. The members who borrow on mort are able 
to see quarter by quarter how they stand, how much 
is paid off the capital, and the balance due at date. 


The amount of interest paid is stated, as well as the 
amount paid off from time to time. 

The Amalgamated Engineers’ Monthly Journal for the 
current month extends to 116 pages. It is no longer 
confined to the affairs of the society, internal or 
external, but takes up general political and social 

uestions, as well as those industrial matters in which 
the members are specially interested. As — the 
society, the membership had reached 95, in- 
crease of 100 inthe month. Of these, there were 4162 
on donation benefit, 2029 on sick benefit, and 4507 on 
superannuation benefit. It is noted. that there is no 
improvement in trade, but there is no complaint of 
depression. The various trade movements which have 
been in suspense for some time still hang in abeyance. 
No reductions are notified, and the members generally 
are maintaining an orderly attitude as regards dis- 
utes. A powerful appeal is made to the members on 
half of the German metal-workers now out on 
strike. The former are reminded that the latter pre- 
vented Continental workmen coming over here to take 
the place of engineers on strike seven years ago, and 
mainly contributed the sum of 14,5007. sent here in sup- 
port of that strike. The dishonest and the skulking 
members are being weeded out of the union. In the 
general matter the fiscal question occupies an impor- 
tant place. If the Journal is to be taken as an index 
of the feeling of the men, the Engineers are not likely 
to support any radical change in the Free Trade policy 
of this country. 





The state of the iron trades in the Wolverhampton 
district is distinctly encouraging in many respects. 
Orders are coming to hand of sufficient weight to keep 
most of the works in full operation. Marked-bar 
makers are well employed on Admiralty contracts and 
other orders for their better qualities, and are thus 
enabled to command full rates. The higher class of 
unmarked iron is also in demand, the bodkings being 
regarded as satisfactory, considering the general state 
of the iron market. In the inferior qualities there is 
keener competition, and prices are taken at low rates. 
In the engineering trades there is little change as 
regards employment. The proportion of unemployed 
union members is given as 3.5 per cent., or only 0.2 
per cent. more than a year ago. The variations have 

en from 3.1 to 3.5 per cent. in the whole year. The 
only branch that complains of want of employment is 
the ironfounders, eight members of the union being 
on donation benefit. Boiler-makers are busy, only one 
being on donation benefit. Only three members of the 
Amalgamated Society of Engineers were on donation 
benefit. The cycle industry is described as slack, 
but the motor industry as fairly good. Electrical 
engineers are well employed. In the hardware indus- 
tries the nut and bolt trade is good; in the chain, 
cable, anvil, vice, and anchor-making branches employ- 
ment is fair. The tube trade is slack, but the hollow- 
ware sections are fairly employed. Makers of locks, 
keys, latches, and general hardware are fairly well 
employed on the whole. It is indeed exceptional for 
any branch to complain of actual bad trade in any of 
the numerous industries throughout this large and 
busy district. This is encouraging. 





In the Birmingham district the condition of the 
iron trades is about the same as in Wolverhampton 
and the Midlands generally. There are the usual 
complaints of competition and low prices; but best- 
bar makers are fully engaged at full quoted rates, and 
makers of the best qualities of unmarked iron are 
fairly employed. In the engineering and cognate 
trades the proportions of unemployed union members 
range from 3.1 per cent. to 3.5 per cent. The 
sections of the Amalgamated Society of Engineers are 
fairly well employed, but at Coventry both engineers 
and toolmakers complain of bad trade. Electrical 
engineers and those engaged in the cycle and motor 
industries are fairly well employed. The ironfounders 
report trade as good—very few are out of employment. 
Boiler-makers describe trade as slack here, and also in 
the adjoining districts. The engineers describe trade as 
moderate—there are really very few out of work. In 
the other iron, steel, and metal-using industries there 
are greater variations in the reports; but very few 
indeed describe trade as bad ; some report it as quiet, 
others slack, some being affected by seasonal circum- 
stances which render some busy, and others quiet or 
slack. The bedstead trade is bad ; but fender-makers are 
fairly well employed. This refers to the brass branches 
rather than toiron. File and edge-tool makers report 
trade as good or moderate. Workers in the costlier 
metals are fairly well employed generally, as are also 
jewellers. The watch trade is bad in Coventry. On 
the whole the position is favourable for the workers. 


In the Lancashire district the position of the engi- 
neering trades is variously described, but on the 
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whole the situation is not discouraging. There are 
complaints of a slackening off in orders in such 
branches as locomotive-building, boilermaking, and 
structural work, which have hitherto been fairly busy ; 
but most of the establishments have sufficient work in 
hand to carry them on for some time, if not so far 
ahead as could be desired. The proportion of unem- 
ployed union members in the large area covered by 
the Manchester, Salford, and Liverpool districts has 
increased from 4.9 to 5.1 per cent.; a yearago it was 
5.2 per cent. In the Blackburn, Bolton, Burnley, 
Oldham, and Wigan districts the proportions increased 
from 4.8 to 5.9 per cent.; a year ago it was7.4 per 
cent. In the first-named group of districts trade is 
said to be dull, but smiths and strikers and machine 
workers report trade as fair, and ironfounders as 
moderately good ; also brassfounders as good. At the 
Crewe Works employment is moderate pean, but 
ironfounders have been on short time. In the second 
group trade is dull generally, but not so bad as it was a 
year ago, except at Oldham, which is affected by the 
depression in the cotton trades. With ironfounders 
trade varies from good at Burnley and Preston to de- 
clining or bad at some other places. The Amalga- 
mated Society of Engineers has a rather large propor- 
tion of members on donation benefit in the Manchester 
and Salford district, and some of the adjoining districts. 
The revival in the cotton trades will beneficially affect 
some sections in various districts. 





The strike of weavers at one of the Burnley firms, 
which took place two weeks ago, ended last week by 
the men returning to work, the matter in dispute being 
referred to a joint committee of masters and opera- 
tives’ representatives. The firm claimed a reduction 
in wages of 3d. per loom per week, the reason being 
that the weavers are relieved from a proportionate 
amount of work. The reference is a wise one for all 
parties. 


The Penrhyn dispute is now definitely settled, or, 
rather, terminated. An official announcement to that 
effect has been sent by the men’s secretary to Lord 
Penrhyn. This action has been taken as the result of 
the ballot of all the men affected in so far as they 
could be consulted. The strike lasted three years, 
and has entailed great privation in the district. The 
affair has added a new word to the trade-union 
vocabulary—namely, ‘“‘ Penrhynism.” It was a long 
contest between one powerful man—Lord Penrhyn — 
and the whole of the trade unions in the country, 
including the Trades Union Congress, the General 
Federation of Trades, the numerous trade councils of 
the country, and the chief unions, with the help of 
the co-operative societies and other bodies. In the 
end the one man gained the victory. The total cost of 
that dispute will, perhaps, never be known, for money 
was sent to the men from all quarters. Nevertheless, 
the men were beaten. The old hands that were left 
applied for work, but it appears that each will have to 
make personal application by letter, when the manager 
in due time will intimate his decision to the applicant. 

A correspondent writes :—‘‘ It is estimated that the 
Penrhyn Quarry strike, which ended last week, after 
lasting three years, although all the men were not out 
during that period, cost the district the sum of 364,000/. 
in wages alone. An alarming fact has come to light 
in connection with the dispute. Before the strike, 
which began in October, 1900, the amount of slates 
imported into this country might almost be regarded 
as a negligible quantity. For the quarter ended 
March, 1901, the quantity of slates imported into this 
country amounted to 15,702 tons, and for the quarter 
ending September 30 the figures reached a total of 
31,581 tons. The figures show a steady and alarmin 
increase, and it is feared that the slate trade of Nort 
Wales has been permanently injured by the strike.” 








ROOFING EXISTING SHOPS WHILE WORK 
IS PROCEEDING.* 
By R. H. Fow er, of Leeds. 

To many members of the Institution who are connected 
with old-established works, a description of a method of 
re-roofing their shops without interfering with the work 
may be of interest. 

At the Steam Plough Works, Leeds, it became neces- 
sary to put roofs on the boiler-shop and black store and 
fettling-shop. Fig. 1, page 742, is a ground plan of the 
two shops, from which it wil be seen that the boiler- 
shop was divided into two bays, each 50 ft. wide by 
about 270 ft. long. The fetting-shop was also 50 ft. 
wide and about 280 ft. long. Fig. 2 is a section through 
the shops showing the old roofs, and Fig. 3 is a sec- 
tion through the shops, but showing the new roof. Fig. 4 
is a combined view showing the two roofs. In bay A of 
the boiler-shop the usual bending rolls, punching and 
shearing machines, drills, &c., were fixed, driven from 
shafting attached to the beams of the roof. In bay B of 
the Salendhen a steam crane travelled from end to end, 
and in the fettling-shop an electric crane also travelled 
from end to end of the shop. 





; * Paper read before the Institution of Mechanical 
Engineers, November 20, 1903. 





As practically the whole output of the Steam Plough 
Works depended on the supply of boilers, it was an abso- 
lute necessity that work in the boiler-shop should be 
carried on without any unas. It was therefore im- 
possible to wy any plan of raising the parts of the new 
roof from the floor inside the shop. Another important 
consideration was that the men working in the shops 
should be in absolute security, and feel that they were so, 
during the operations above. It was therefore decided to 
deal with one bay at a time, and to construct a platform 
over the old roof for the full length of the shop, and to 
make this platform of sufficient strength to carry the 
tackle required in fixing the roof, and also the girders for 
carrying the roof, and to transfer this platform to the 
other two bays in succession. 

The two shops are practically closed in on three sides, 
leaving only one end from which the work could be con- 
duc This available end is shown on Fig. 1, where is 
also shown the railway which brings material into the 
boiler-shop, and is also connected with Messrs. Kitson’s 
works, and consequently had to be kept free while the 
— connected with the roofs were carried on, and 

ong this railway also the whole of the material for the 
roofs had to be brought. At the point C on Fig. 1, page 742, 
a steam derrick to lift 4 tons was fixed, this derrick being 
of sufficient height to place all the materials for the roofs 
on to the — and with a jib of sufficient length to 
place the first girder D for carrying the platform in posi- 
tion. At the opposite end to this girder the first piece 
of platform was carried on an old brick wall of the shop 
marked K. When this girder was fixed, the first piece 
of the platform was erected, on which the cranes (to be 
described further on) could be worked. Bay <A of the 
boiler-shop was the first one to be dealt with, and this 
necessitated a row of stanchions on each side, and as 
these stanchions had to be fixed in such positions as would 
not interfere with the existing w: and columns, the 
width of the shops had to be slightly altered. All the 
stanchions were made in two pieces for convenience of 
erection. To erect the stanchions, holes were made 
through the old roofs, and each stanchion was erected 
by means of a single pole, the power for lifting being 
pe Ps et from a winding forward drum on a traction 
engine, and by this means all the stanchions were put 
up during meal times. When all the stanchions for 
one bay were in ition, the next operation was to fix 
the crane and roof girders. To accomplish this a travel- 
ling crane, shown in Fig. 5, e 742, was constructed with 
an overhanging jib of sufficient length to carry the girders, 
25 ft. long, when suspended from the centre, from stan- 
chion to stanchion. his travelling crane was mounted 
on a railway of 8 ft. 6 in. gauge, and of sufficient height 
above the platform to allow a narrow-gauge railway to 
run under it, on which the roof girders and crane girders 
were moved along on specially-constructed lorries, and as 
the platform pec not be constructed of sufficient width 
to allow this crane to be over the centres of the girders, 
it had to be made with a movable jib, as shown on the 
plan. As soon as a pair of girders, one on each side of 
the shop, were fixed, the trussed beams for carrying the 
platform were placed in position by means of a somewhat 
rough but very useful movable jib-crane, consistin; 
simply of two baulks of timber mounted on some ol 
traction wheels, with a small crab at the rear end and a 
fixed block at the end of the jib. This crane is illustrated 
in Fig. 6, page 743. The trussed beams were placed at a 
distance apart of 8 ft. 4in. centres, but this crane was made 
with such an overhang that the weight of the crane, and 
the load it was lifting, should be distributed over not less 
than two tru beams. This crane ran on a wooden 
track in the centre of the platform. As soon as a trussed 
beam was fixed in position, the space between it and the 
one behind it was covered with 3-in. planks, all cut to 
dead lengths ; the crane and track was then advanced, 
and another trussed beam put in position and covered 
over as before. Three trussed beams were fixed on each 
girder ; consequently, when the platform from end to end 
was completed, it was composed of about thirty trussed 
beams, 8 ft. 4 in. centres, carrying a platform or deck 3 in. 
thick. By this method two roof girders, two crane 
girders, two trussed beams, and the platform were fixed 
in a working day. 

In order to facilitate the making of the platform, two 
20-in. gauge railways were laid, one on each side of the 
centre crane. On these railways were carried all the 
planks and other material required. The roof prin- 
cipals were lifted on to the platform by the steam der- 
rick, in two halves; each half was put on a trolley on the 
20-in. gauge railway and conveyed to the far end, where 
the halves were riveted together. When the platform 
was completed, the wooden crane was taken away, and the 
crane used for lifting the girders was brought into the 
centre of the oor and employed for lifting the roof 

rincipals and putting them into their proper positions. 

his crane was also used for lifting out the trussed beams 
as the work proceeded. The roof principals are placed 
at a distance of 12 ft. 6 in. apart, consequently either one 
or two trussed beams had to be removed before each pair 
of —- could be fixed. The whole of the platform 
and all the principals for the roof of bay B were fixed in 
three weeks ordinary working time. As the principals of 
the new roof were erected the planks that had formed 
the platform on the top of the trussed beams were then 
wand for making a scaffold or platform inside each of the 
four divisions of each roof. On this platform was then 
deposited, as required, all the glass, slates, and timber 
necessary for the new roof. The glazing, timbering, and 
slating were then done with great rapidity, and by this 
means the whole of the glass roof was glazed and slated ina 
fortnight. 

Fig. 7, page 743, shows the travelling or swivellii 
crane with a roof principal suspended ready to be drop 
into its position on the top of the girders. 





The same crane was also employed for lifting the 
— and trussed beams, and placing them where re- 
quired. 

The stanchions for bay B of the boiler-shop had to be 
erected between the existing longitudinal girders of the 
travelling crane and the wall of the shop, so as not to 
interfere with the old travelling crane. It me neces- 
sary, therefore, to make these stanchions in such a way 
that the back leg K could be fixed after the old roof and 
wall were taken down. Details of the roofs are given in 
Fig. 8, page 745. They are of the ridge and valley type, 
each roof being divided into four ridges. They are 
glazed on each side with Heywood’s patent glazing, 
with a slate ridge and ventilation for the whole length of 
each ridge. This type of roof is well adapted for shops 
where only top light can be obtained. 

At the commencement of the paper two points were 
mentioned that had to be considered — namely, the 
security of the any oe gy and no interference with the 
output of the shop, and it is pleasing to be able to state 
that no accident occurred during the whole time the work 
was being carried out, and that the work of the shops 
went on without the slightest interruption. 

After the erection of the swivelling crane, the work on 
bay A was completed between the end of August and 
the end of October, and the two other bays were com- 
menced the following spring and finished about the end 
of October. 

The work was designed and carried out, and all the 
appliances designed and made by the staff at the Steam 
Plough Works, as it was quite impossible to employ any 
contractor on work of this nature. 


THE PHYSICAL SOCIETY. 

At the meeting held on the 13th inst., Dr. R. T. 
Glazebrook, F.R.S., President, in the chair, Sir Oliver J. 
Lodge read a paper on ‘‘ Means for Electrifying the Atmo- 
sphere on a Large Scale.” Twenty years ago the author 
was engaged with Mr. J. W. Clark on an investigation of 
the dar eg seen near hot bodies placed in illuminated 
smoke. The existence of these dust-free L -se was dis- 
covered by Tyndall, and the phenomenon had been investi- 
gated by Lord Rayleigh. Tyndall worked with high tem- 
a and attributed the effect to the burning of the 

ust near the hot body. Such, however, cannot be the 
case, as the spaces exist when inorganic dust, such as 
oxide of magnesium, is used. The conclusion at which 
Messrs. Lodge and Clark arrived (see Philosophical 
Magazine, 1884) was that the result was due to an 
aerial bombardment from the hot wire, which drove 
the particles away, and they tried the effect of elec- 
trifying the hot body to see if there was any modi- 
fication of the dark s A new phenomenon was dis- 
covered, the whole of the dust being driven to the sides 
of the containing vessel. is experiment was shown by 
the author at the British Association meeting in Montreal 
in 1884, and subsequently, on a larger scale, at the Royal 
Institution. In the latter experiment two pieces of wire 
gauze, connected to the terminals of an electric machine, 
were placed opposite each other in a smoke-filled chamber, 
through which a current of smoke was slowly passing. 
Upon electrifying the plates the smoke ceased passing, 
the dust particles cohered, hovered in the air, and 
were either driven to the sides of the chamber or 
fell to the bottom. In the case of mist, electrifi 
cation of steam in a bell-jar converted it into fine 
rain. It seems therefore possible that rain might be pro- 
duced by the electrification of a cloud. Sir Oliver Lodge 
has tried at Liverpool to disperse fogs by discharging 
electricity into them. For this ~~ a large mast 
was erected on the roof of the University College 
buildings. It terminated in a bundle of ints, to 
which electricity was conveyed from a Wimshurst ma- 
chine by a wire suppo' by specially - constructed 
insulators. In order to drive electricity from a point 
far removed from a surface, a high potential is neces- 
sary, and sometimes a large gas flame was used to sup- 
plement the points. Upon one occasion the discharge 
of electricity from the flame was sufficient to “~° a 
clear space of 50 or 60 yards radius in a dense fog. The 
author had ho; to induce the Mersey Dock Board to 
try the principle on a large scale, having a series of posi- 
tive discharges on one side of the river and a series of 
negative discharges on the other; but he felt a certain 
reluctance in recommending the method to practical men 
so long as it was necessary to derive the current from a 
Wimshurst machine. A dynamo would be a more suit- 
able generator if it were possible to get a sufficiently high 

tential. The way out of the difficulty is to rectify a 
Ciohaenalen alternating current, and Sir Oliver Lodge 
has for some time been considering the possibility of 
doing this by utilising Cooper-Hewitt mercury lamps. A 
study of these lamps has led him to believe that their 
rectifying power is much assisted by the outside metallic 
coating which surrounds the mercury electrodes, and 
which is connected to the positive terminal of the lamp. 
In order to rectify an alternating discharge, four lamps 
are so arranged in the form of a quadrilateral that, when 
the leads from the terminals of an alternating trans- 
former are connected to two opposite corners, two unl- 
directional currents are obtained from the other corners. 
Experiments have been made at Birmingham by sending 
the current from a high-frequency alternator (300 periods 
per second) through the primary of an induction coil, and 
connecting the terminals of the secondary to the rectfiers. 
The length of the rectified spark can beincreased — 
a number of lamps in series 1n each arm of the quadrilatera 
arrangement. Sir Oliver Lodge performed an eon 
at the meeting to show the dissipation of fog by electrifica- 
tion. The current from an alternator was through 
the primary of a coil and the terminals of the secondary 
connected to the rectifiers, twelve lamps in all, three in 
series in eacharm. This arrangement is capable of giving 
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a rectified spark 2 in. or 3 in. long, the unidirectional 
nature of which can be proved a it through a 
Crookes or a Réntgen tube. me magnesium wire 
having been burnt under a large bell-jar to fill it with a 
cloud of magnesium oxide, the jar was then illuminated 
by the light from an electric lamp. Passing through the 
base-piece upon which the bell-jar was placed was a con- 
ductor which terminated in a point inside the jar. When 
the terminals between which the rectified discharge was 
passing were separated, and the other end of this con- 
ductor was joined to one of them, the electricity stream- 
ing from the point into the clouded atmosphere caused an 
immediate deposition of the magnesium oxide. 

Professor W. E. Ayrton congratulated the author and 
expressed his interest in the experiment showing the 
deposition of magnesium oxide. He pointed out that 
the combination of four Nodon valves for obtaining a 
continuous current from an alternating one had been used 
before. Dealing with the rectifier itself, he said his feel- 
ing was that the rectification was due to a difference in 
the electrodes, and not to any special proximity of two 
electrodes through the glass, as suggested by Sir Oliver 
Lodge. There were many cases of rectification—a metal- 
carbon are for instance. In this case the explanation of 
the phenomenon was probably connected with the fact 
that one electrode was metallic and the other carbon. In 
the mercury lamp both electrodes were metallic, but the 
metals were very different from each other. Professor 
Ayrton said that Professor Steinmetz had recently shown 
him some interesting experiments with mercury arc 
lamps, resembling in some details the Cooper-Hewitt 
lamp. There was, however, no choking coil, the starting 
being effected by an electro-magnet capable of separating 
two tags within the tube, and causing a small arc, which 
started the lamp. There was also no branch lead from 
the positive electrode to the mercury end of the lamp. 
Tn his opinion, this connection was only a starting device 
in the Cooper-Hewitt lamp. Professor Ayrton concluded 
by expressing his pleasure that the administrative duties 
of Sir Oliver Lodge had not interfered with his keen 
interest in scientific research. 

Professor H. L. Callendar expressed his interest in the 
paper and in the experiments shown. In connection 
with the rectification, he pointed out that under certain 
conditions any vacuum tube would act as a rectifier, illus- 
rating the point by an experiment with an X-ray tube. 
The phenomenon was noticed by Hittorf thirty years ago, 
and attributed by him to the constriction A ses 
negative electrode. 

Mr. W. Duddell said he should like to discuss the 
rectifying power of mercury lamps. Any two different 
electrodes in air will rectify to some extent. In the case 
of two carbons, the diameters of which are as two to one, 
the resistance between them varies by 5 or 6 per cent., 
according as the current is passed one way or the other. 
With a metal-carbon arc it is possible to stop the current 
altogether. A point and plate will also act as a rectifier. 
He thought that the condenser arrangement was to 
facilitate —— and expressed the opinion that the 
rectification was due to the temperature of the electrodes 
and the temperature gradients near them. The tem- 
peratures of the mercury and iron in a mercury lamp 








were very different, and in the case of a point and plane 


there was a difference of temperature use of the 
—s of the plane by radiation. He had also found 
that the best rectification takes place between electrodes 
having a high potential difference, and that when using 
the lamp for practical purposes the presence of impurities 
—s it by facilitating starting. 

r. C. Chree pointed out that there was a potential 
gradient in the atmosphere, from the ground upwards, 
which sometimes amounted to 1000 volts per metre, and 
was often 150 volts per metre. He asked if this differ- 
ence of potential between the ground and the tops of 
—_ trees would have any effect upon the dissipation 
of fog. 

Sir Oliver Lodge, replying to Dr. Chree, said it had 
occurred to him that atmospheric electricity must be 
taken into account, and said it-was quite feasible that 
— discharges from trees might have some effect upon 

, but not enough. Sovies to Mr. Duddell, he said 
they had found that for high-tension rectification it was 
necessary to have as good a vacuum as possible, but for 
lamps working on low voltages it was beneficial to permit 
a residue of impurities. He said he wasstill of the opinion 
that the prea connection assisted the rectification in 
some tubes by throwing a great strain on the gas near the 
cathode. 

Sir Oliver Lodge then described ‘‘ An Arrangement for 
Driving Mercury Pumps,” designed by himself and Mr. 
B. Davies. The apparatus was constructed use the 
work necessary to make large numbers of vacuum tubes 
renders it essential to drive the pump hydraulically. The 

reliminary exhaustion is effec with an ordinary 

leuss pump, and the work completed by using a Tépler 
mercury pump. The reservoir of the pump is suspended 
from the rim of a 6-in. wheel, and 1s almost counter- 
balanced by a water vessel suspended from the rim of a 
2-ft. wheel fixed upon the same axle. The water vessel is 
capable of moving up and down between vertical guides, 
and mechanism is so arranged that when it reaches the 
top of the guides a tap is turned and it is filled with 
water, The increase in weight causes it to descend, and 
raises the pump reservoir. hen it reaches the bottom 
of the guides, a valve in the bottom of the vessel is opened 
automatically, and the water is discharged. The vessel 
then rises again and the process is repeated. Keyed to 
the axle carrying the two wheels referred to, there is a 
third wheel, I tt. in diameter, over the rim of which 
sa friction band. The function of this arrangement 

is to control the upward and downward motion of the 
water vessel, bringing it to rest quietly at each end of the 
journey, and yet allowing it to move quickly. There is 
also a device at the bottom of the guides for keeping the 
valve of the vessel open until the whole of the water has 
been discharged. The mercury which overflows from the 
pump is conducted back to the reservoir, thus giving a 
circulation of mercury and automatically replenishing the 
reservoir. 








Menpoza.—This Argentine town has now a population 
of 34,048. In 1895 it had not more than 28,000 inhabi- 
tants. 








CENTRIFUGAL PUMPS. 
Experiments on the Efficiency of Centrifugal Pumps.* 
By Tuomas E. Stanton, D.Sc., of Teddington. 


Tue determination of the actual efficiency of centri- 
fugal pumps has been the object of several careful investi- 
gations, the results of which have been published during 
the last thirty years, and it was to obtain, if possible, 
further information on the losses of efficiency in these 
pumps, and the means of reducing them, that the follow- 
oe were made. _ : 

he question possesses considerable interest for hy- 
draulic engineers, because at the outset it may be some- 
what difficult to account for the well-known fact, that 
although a centrifugal pump is merely a turbine re- 
versed, and therefore, theoretically, should have the sime 
efficiency as the turbine, yet in practice the efficiency of 
the pump is considerably below that of the turbine, a 
good turbine converting about 80 per cent. of the potential 
energy of the water into useful work, whereas the effec- 
tive work in lifting water by centrifugal pumps rarely 
exceeds 55 per cent. of the work put into the shaft. 

The explanation of this difference seems to be, that 
whereas the potential energy of the water in the turbine 
is converted into kinetic energy with very little loss, in 
the pump there is considerable waste of energy in con- 
verting the kinetic energy of the water leaving the wheel 
into the potential or pressure form, even when the greatest 
care is taken to avoid shocks and sudden enlargements. 
The prejudicial effect of this loss on the efficiency is clear 
from the consideration that in a radial vaned pump 
approximately half the work put into the shaft is in the 
form of the kinetic energy of the water leaving the wheel. 

The methods adopted in pump design to make this loss 
as small as possible are :— 

1. To allow the water leaving the wheel to form a free 
spiral vortex in the pump casing, the pressure increasipg 
radially outwards acco ing to the known law, until the 
velocity has fallen to the value obtaining in the discharge 
pipe, as first suggested by Professor James Thomson. 
Although this method has been much used, there do not 
seem to be any published data of experiments on the 
efficiency of such a free vortex. From a study of the loss 
ot energy in streams flowing in diverging channels, the 
author was led to the conclusion that the efficiency of the 
vortex could not be a high one, and this was found to be 


the case. 

2. To poy “ee water leaving the tape = ide 
passages 0: u increasing area until the velocity is 
sufficiently reduced a value. This is the method used 
by Professor Reynolds in the Mather-Reynolds pump. 
It is —— not suitable for variable discharges unless 
the pap of the guide pameee can ne epee. No 
results of experiments on the efficiency of guide passages 
have been published, so far as the author is aware. 

3. To re-curve the vanes of the wheel at the outlet in a 
direction opposite to that of rotation, so that the velocity 
of the water leaving the wheel, which is the resultant of 
the velocity relative to the wheel and the velocity incommon 


* Paper read before the Institution of Mechanical 
Engineers, November 20, 1903. 
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with the wheel, shall be comparatively small, and hence | 
that any dissipation of its kinetic energy in shock will 
not affect the efficiency of the pump to an appreciable 
extent. This was the arrangement adopted by Mr. Appold 
in 1851 in his pump, the efficiency of which far exceeded 


that of the radial vaned type, and the theory of which has 
—e fully investigated by Professor W. Cawthorne | 
nwin.* 


It may be remarked that this reduction of resultant 
velocity can only be realised in moderately-slow-s 
pumps. In the case of high-speed pe it will be 
generally found that the velocity which the water has in 
common with the wheel at the outlet is so much ter 
than the velocity of the water relative to the wheel, that 
the re-curving has very little effect in reducing the velocity 
of discharge from the wheel. 

An objection to this method is that by re-curving the 
vanes of the wheel we increase the a at which the 
wheel must be run to giye the same lift; and since the 


| ledge 


specially designed casing Mr. Parsons obtained efficiencies 
as high as 62.4 per cent. when lifting 1753 gallons per 
minute to a height of 17.6 ft. ‘ 
Mr. Parsons’s experiments must be taken as proving 
conclusively that for wheels of moderate speed the curved 
vanes give better results than radial vanes when the 
wheels discharge into a vortex chamber, Our know- 
of the efficiency of high-speed pumps is chiefly 
derived from a paper by M. Gerard Lavergne,* in whic! 
the results of a very complete series of trials on centri- 
fugal pumps made from M. Schabaver’s design are stated. 
M. Schabaver’s object has been to construct a single- 
wheel pump which should be capable of raising water to 
heights which have only been previously obtained by 
connecting several pumps in series (each pump discharging 
into the suction chamber of the one ahead of it), and 
which should also be capable of giving a high efficiency. 
These pumps have radial vaned wheels discharging 
through a narrow, sharp-lipped slit at the centre of the 





loss of work due to friction varies approximately as the 
cube of the -, this will tend to diminish the gain 
due to diminished velocity of discharge. The superiority, 








Fig1. Experimental Centrifug 
Section ov A.B. 


wheel into a collecting-chamber, and are fully described 
in the paper referred to. According to M. Lavergne’s 
| curves of efficiency the performance of these pumps is 





























3. The efficiency of guide passages. 

4. The possibility of high lifts by centrifugal pumps 
with asingle wheel. 

The Experimental Apparatus.—The experiments here 
described were carried out in the Hydraulic Laboratory 


of ge ee College, Bristol, in August and September, 
1901. For the purpose of centrifugal pump and turbine 
trials, this is equipped with two tanks, each of 800 gallons 


capacity, the level of the upper tank being 48 ft. above 
the laboratory floor, and the lower tank 17 ft. below it. 
There is a 2h-in. rising main connected to the pump for 
the purpose of mony bay upper tank, and a 2h-in. falling 
main for working the turbine and the other hydraulic 
appliances. A branch pipe is taken from the rising main 
near the delivery side of the pump to the experimental 
tank in the laboratory, and by regulating the valve in 
this branch pipe the head in the rising main when pump- 
ing can be varied from 2 ft. to 45 ft., the water ing 
over a 4-in. notch in the experimental tank, so that its 
amount can be calculated from the constants, which were 
carefully determined by ing known quantities of 
water over it. In the high-lift experiments, when the 


Fig.4. Dynamometer: 
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however, of curved vanes over radial vanes, which is | remarkably good, as, to take an example, he was able to| water was delivered into the upper tank, the discharge 
undoubted for the case of rnoderately-slow-speed wheels, | pump 265 gallons a minute against a head of 164 ft. with | was estimated from the rise of water in the tank. 


is not so clearly established for the case of high-speed 
wheels, the best practice on the Continent apparently 
being to revert to the radial vaned type. 

Previous Experimental Work.—Apart from Mr. Appold’s 
experiments already referred to, the chief work in this 
country has been done by the Hon. C. A. Parsons, who 
has published the results of his experiments in the Pro- 
ceedings of the Institution of Civil Engineers,+ forming a 
most valuable addition to the literature of the subject. 

In these experiments, which were made on wheels 
14 in. in diameter, with a vortex chamber, lifting water at 
heads varying from 6 ft. to 18 ft. at speeds varying from 
165 to 430 revolutions per minute, it was found that the 
efficiency of the wheels with curved vanes was always 
higher than that of the wheels with radial vanes, and 
further, that the efficiency depended on the form of the 
vortex chamber. To quote an example: with a discharge 
of 3000 gallons per minute, the efficiency of the wheel with 
curved vanes was 44.3 per cent., that of the wheel with 
radial vanes when eta om the same quantity being 
37.9 per cent., and this although the speed in the latter 
case was 163 revolutions per minute as against 206 re- 
volutions per minute for the curved wheel. With a 





* Encyclopedia Britannica, ‘‘ Hydraulics.” 
+ Proceedings, Institution of Civil Engineers, vol. xlvii., 
page 267, 


|an efficiency of 50 per cent. 
| M. Lavergne’s experiments show more clearly than 
|has hitherto been done the fact that the efficiency of a 
——— pump increases rapidly with the quantity of 
| the discharge. This, of course, might have been predicted 
| with a tolerable amount of certainty, since, fora given head 
| and speed of wheel, the slip and friction will be nearly con- 
stant, so that an increase in the discharge will only affect 
| the work supplied to the pump by an amount practically 
| equal to the net work done, and so the efficiency will be 
a Another result of great interest brought out 
in M. Lave’ 


e’s experiments was, that although the | 





The pump casing, which is shown in section in Fig. 1, 
above, consists of two parallel plates 1 in. apart, with 
a circular collecting-chamb2r ; the sides of the casing were 
18in. in diameter, 30 that wheels from 4 in. to 18 in. in 
diameter could be used in it. For the 7-in. wheels used 
in the experiments the free vortex was formed in the space 
between the tips of the vanesand the collecting-chamber. 
This was rates uite sufficient for the purpose, as the 
pressure Prenat very little in the external part of this 
space. In cases where guide passages were used, the 
guides were built up on a disc of thin sheet brass and 
bolted to the cover, as shown in Fig. 2, above It 


efficiency of the pump diminished with the lift as this | would, of course, have materially improved the perform- 


me considerable, yet the maximum efficiency was | ance of the 


not attained at the lowest lift. In the particular pump 
used the maximum efficiency was reached when the lift 
was about 60 ft., a result which should modify the gene- 
{rally received opinion that centrifugal pumps are only 
efficient when working with lifts of under 20 ft. 
Necessity of Further Investigation.—It will be seen 
| from consideration of the previous experimental work 
| that the questions which require further study are :— 
1. The relative efficiency of curved vanes and radial 
| vanes at high s Ss. 
2. The efficiency of the vortex chamber. 





- * “Le Génie Civil,” April 21, 1894. 


| 





ump if the inflow had been on both sides of 
the wheel, but this advantage was sacrificed to obtain 
greater simplicity in the arrangements for the trials, the 
object of the experiments being not so much to obtain a 
high efficiency as to make a comparison between various 
types of wheel and means of utilising the kinetic energy 
of the discharge. ; 4 
For driving the pump the wheel —_ was connecte 
directly through a dynamometer to the shaft of a 4-horse- 
power motor, which was provided with a speed-regulating 
switch, the general arrangement being shown in Fig. 5, 
above. As the twisting moment on the shaft was 1n 
many cases quite small—i.e., between 3 and 5foot-pounds— 
some difficulty was experienced in finding a dynamometer 
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sufficiently sensitive and accurate, and which would be 
preferable to any determination made by calibration of 
the motor. 

The form of dynamometer finally adopted was of simple 
construction, but, in the author’s opinion, susceptible of 
very considerable accuracy in cases when the twisting 
moment on a shaft is practically constant, and therefore 
suitable for the experiments to carried out. As the 
author has not seen this device used before, it may be 
interesting to describe it. In Fig. 4 A A is a steel shaft 
through which the power is transmitted. B and C are two 
brass discs, the latter secured to the shaft C by a set pin at 
E, and B, together with thesleeve to which it is attached, 
by aset pinat F. The angular displacement of the two 
discs, therefore, measures directly the torsion of the shaft 
between the points E and F. To obtain a record of this 
displacement when the shaft is running, the inner face of 
the disc B is covered with a thin layer of paraffin wax. 
A small hole is drilled through C near the edge, and a 
sharp steel pointer P, at the end of a flat spring riveted 
to C, projects through the hole to within a small distance 
of B. A very slight pressure on the spring when the shaft 
is rotating is sufficient to make a clearly defined indenta- 
tion on the wax. On stopping the motor the torsion can 
be measured by applying a known moment until the 
pointer is in the same position as in the actual trial. The 
method is somewhat tedious, but the author considers 
that the indications were correct to 1 per cent., a result 
which would be difficult to obtain by any other means. 

The pressures were taken by mercury gauges, all the 


readings being reduced to the centre line of the pump as | 
| the radial vanes would seem to be indicated in the last | 


adatum. By means of these gauges the pressures in the 


Fug.5, 7'Radial Vaned Wheel used, 


width 1 in., and the number of vanes 22. A set of trials 

were carried out on each wheel at varing discharges 

and approximately constant speed. Tables I. and IT. 
ve the results cbtained in each case. The ——— 

tween the two wheels is, perhaps, best seen in Fig. 7, 
in which the curves of efficiency are plotted. 

In these trials the water discharged from the wheel 
formed a free spiral vortex between the llel plates of 
the casing, and then passed into the collecting-chamber. 
In the tables the horse-power of the water raised is cal- 
culated from the discharge and the difference between 
the pressure on the delivery side and suction side of the 

ump, these pressures bein uced to the centre line as 

atum. The last two trials in Table II. refer to trials 
made on a cast-iron wheel 6{ in. in diameter, with radial 
vanes twelve in number. As the efficiencies do not 
materially differ from those obtained when using the 
wheel with twenty-two vanes, it would seem that there 
is no particular advantage in increasing the number of 
the vanes beyond twelve. 

From Tables I. and II. and the curves in Fig. 7, 
below, it is seen that the efficiency of the curved vane 
is approximately 8 per cent. higher than that of the radial 
vane wheel at all discharges. It is difficult in this case 
to account for this increased efficiency by the reduction 
of the velocity of discharge of the water from the wheel, 
because this is practically the same in each wheel. Thus 
in Trial I., Table IT., the velocity of discharge from the 
wheel is approximately 38.7 ft. per second, the correspond- 
ing velocity in Trial J., Table IT. being 39.6 ft. per second. 

he cause of the superiority of the curved vanes over 
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suction and discharge pipes, and at various points on the | 
wheel casing and vortex chamber, were measured, so that | 
curves showing the variation of pressure in the wheel and | 
in the vortex chamber could be plotted for purposes of | 
comparison. 


RESULTS OF THE TRIALS. 


1. The Relative Efficiency of Curved Vanes and Radial 
Vanes in- High-Speed Wheels.—For this purpose the two 











TABLE I. 
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7-In. Wheel with 22 Curved Vanes. 
1358 656; 4.64 | + 2.30 | —27.10! 1.20 .579 48.3 








1841 | 574! 4.19 | + 4.00/ -24.50| 1.07 | 496 | 46.4 | 
1343 4573.96 | + 7.40/ -21.75| 1.01 .404 40.0 | 
1343 | 362 3.48 |+ 9.45] -19.80; .89 | .321 | 361 | 
1343 268 «8.17 | +11.10| -1845 81 240 | 29.6 
1345; 0| 249 |+418.60! -15.90) — fears Sevres 
Taste II. | 
7-In. Wheel with 22 Radial Vanes. | 
1295 | 680; 6.27 | + 2.58! —27.90! 1.54 | .628 | 408 | 
1300} 572) 5.52 +4 5.92 -2450 1.86 597 | 387 | 
1311 | 508} 5.44 +850 -22.95 1.35 | 1485 35.9 
1330 382) 4.86 | +10.20 -20.00 1.23 | :350 | 285 ‘| 
1386 268 «4.81 «$13.80 -1830 1.09 | .256 | 23.5 | 
1340, 0, 3.46 | +15.20' —16.84 ! | 
63-In. Wheel with 12 Radial Vanes. 
1200; 500; 4.16 2.20| -22.65; .95 | .877 9.7 
1175 | 451 | 3.96 210 | 36.0 


~ 21.20) 884 | 318 | 


small wheels shown in Fig. 2, opposite, and Figs. 5 and 6 
above, were made, the p Fades, of each heltie’7 in., the | 


Libs. Water per Muuite. 


line in the two tables, where are recorded the twisting 
moments on the shaft when the pump was full, but no dis- 
charge taking place. This is evidently the moment due 
to the slip and the friction, and is seen to be consider- 
ably less in the case of the curved vanes than in that of 
the radial vanes. Since’ the friction may naturally be 
supposed the same in both cases, it follows that the slip 
or ‘internal circulation,” as it may be termed, is much less 
in one case than in the other, and when the conditions of 
flow in the two wheels are carefully considered, this con- 
clusion seems to be quite justifiable. For considering 
the path of the water in the curved vanes, it is seen that 
the velocity is practically ‘uniform, whereas in the radial 
vanes we have the case of a diverging channel in which 
the velocity continually diminishes. Now, if the phe- 
nomenon of:the flow-of water in a diverging channel 
be carefully studied by méans of colour bands, it is ob- 
served that the’streams have a strong tendency to flow 
back to the region of. low pressure from which they have 
emerged—i.e., theres an internal circulation or back flow 
set up which is greater the greater the divergence of the 
channel. A result of this is that there is a considerable 
loss of energy due to this circulation, and on the assump- 
tion that this takes place in the case of the wheel with 
radial vanes, it is evident that the work absorbed will be 
greater than when this internal circulation does not take 


ace. 
ys This, in the author’s opinion, is the chief reason of the 
greater efficiency of the curved vanes, and leads at once 
to the conclusion that for maximum efficiency the vanes 
of the wheel should be so designed that the velocity of 
flow through the wheel is practically constant. 

2. The Efficiency of the Vortex Chamber.—The sug- 
estion of fessor James Thomson that the water 
eaving the wheel should be discharged into a chamber 
in which a free spiral vortex could be set up, thereby 
—, converting the kinetic energy of the water 
eaving the wheel into pressure head, has been generally 
— by designers of centrifugal pumps. 

To test the efficiency of such an arrangement, a wheel 
with radial vanes 11 in. in diameter was fitted to the 
pump, and trials made in which the rise of pressure of 


and the curve of actual pressure plotted. The valués 
obtained are given in the following table :— 


























Tasie III. 
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1208 | £8.04 | 22.92 29.81 | 84.78 | 87.45 38.76) 48.5 { — 
22,92 | 36.32 | 46.02 | 52.82 | 55.82 | 75.42 perm gy 
| 
} | 





Below these, for purposes of comparison, are given the 
values on the assumption of no loss of any kind. The 
curves in Fig. 8 are plotted from these values, and show 
the loss of efficiency very clearly. In the above case the 
total rise of pressure from the tips of the vanes to the 
discharge pipe was 20.58 ft. of water. If.there had been 
no loss, the rise of pressure would have been 52.5 ft., so 
that the efficiency of the vortex chamber is:39 cent. 

Experiments with a 7-in. wheel and a smaller velocit 
of discharge gave similar results, a set of four trials wit 
this wheel giving values varying from 37 per cent. to 41.5 
per cent. as the efficiency of the vortex chamber. The 
cause of this low efficiency is doubtless to be found in the 
instability of diverging streams of water, the energy 





Fig.8. Curves showing Rise 
of Pressure of water 


after leaving wheel. 
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| | | | | 20% | being absorbed in the eddies set up in flow of this kind. 
| | | These experiments refer, of course, toa vortex in which 
| | the flow takes place between parallel plates, which is not 
the most usual arrangement adopted in pumps, which 
| | i " are usually provided with a spiral casing of circular cross- 
| | | | 10h, section. It seems reasonable to suppose, however, ‘that 
| in this latter case the loss of energy 1s even Hare than 
|in the case of parallel plates, which by limiting the 
| | | of | divergence of the stream to one plane, make for the 
209 400 500 600 700 on greater stability of the motion. 


3. The Efficiency of Guide Passages.—In pumps fitted 
with guide passages the water is discharged into a certain 
number of narrow channels distributed round the circum- 
ference of the wheel, these channels diverging outwards, 
so that the velocity of the water is gradually reduced to 
such a value that its kinetic energy 1s small compared to 
the total lift. A radial vaned wheel fitted wit ide 
passages may be worked as a pmmp or as an inward-flow 
turbine. 4 

In order to obtain information as to. the efficiency of 
such a channel in converting the kinetic energy of the 
water at the least section into the potential form, some 
preliminary experiments were made on a specially-con- 
structed rectangular channel, the diverging angle of 
which was about 5 deg. By passing a known quantity of 
water through the channel, and measuring the rise of 
pressure which took place above the value at the least sec- 
tion, it was possible, from a calculation of the velocities 
at entrance and exit, to compare this gain of pressure with 
the theoretical gain on the assumption of no loss in friction 
and eddying. ‘This was done for various dischs , with 
the result that the loss due to friction and ng did not 
exceed 20 per cent. of the initial en of the water, 
indicating that a pump fitted with such guide passages 
would probably be more efficient than one in which the 
water formed a free vortex, and on trial this was found 
to be the case. For the purpose of the ex ents the 
same wheels were used as in the previous trials, the guide 
blades—four in number — being placed symmetrically 
round the wheel, the area of each channel being 0.18 
square inch at its smallest section. Fig. 2 shows the 
method of arrangement of the guide passages for a 12-in. 


wheel. 

The tables on the next page ive the results obtained, 
the curves of efficiency plotted from these values bein 
shown in Fig. 7. A somewhat remarkable feature o 
these trials is that the maximum efficiency is not obtained 
with the maximum discharge, the probable explanation 
of which is that the guide-blade angl 8, having been calcu- 
lated for a given discharge, any. pa eh greater than 
this would lose part of its energy in shock at the entrance 
to the guide es. Evidence of this was found in the 
fact that for the trials at maximum discharge the rise of 
pressure in the guide was_ considerably lower 
than that measured in the more efficient trials. It is 





the water after leaving the wheel was carefully observed, 


clear from these results that in designing pump wheels 
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which age a _guic 1 
taken in the determination of the guide-blade angle and 
also of the area of the passages. 
TaBLe IV. 
——— = i ca ities 
SES §3 Pressure in Feet 
- rey ° 
Es ® BR Sx of Water. ea tower S 
Bs eg ges 2 
25/35 = 52 Ss = 
J es 2: . ° ‘So 
Sslsss Esc Dis- . Supplied | Of Water 
SEERA SOS) charge, Suction. to xhatt.| Raised. & 
Bs | p. ¢. 
Wheel 7-In. in Diameter, Radial Vanes and Guide 
Passages. 
1312. 710 4.83, + 3.13 — 26.80 1.20 -645 53.8 
1336 629 4.69 | +10.80 — 24.20 1.19 | .667 56.0 
1342 564 4.58 +12.60 ~ 28.50 1.17 | .618 53.0 
1347, 517 4.44  +14.50 — 21.90 238. 1 aR 50.2 
1358 418 394 > +18.00 -19.70 « 1.02 -476 46.7 
1362) 0 | 2.10. +24.70 — 15.30 - | _ — 
TABLE V. 
Wheel 7-In. in Diameter, Curved Vanes and Guide 
Passages. 
1313' 647) 4.07 | + 2.45 ' -25.20 | 101 -542 (53.7 
1348, 607 3.94 | + 7.15 -23.95 | 1.00 572 =| 57.2 
1370 577 | 3.86 | 410.80 -23.40 | 1.00 -598 |59.8 
1863, 623 | 3.71 | +12.45 -21.9) | -962 545 | 56.7 
1380, 447 3.62 | +16.12 — 20.40 950 495 | 32.1 
1383 362 | 3.16 | +18.30 -—19 20 832 414 19.5 
1385, 0 | 2.65 | +22.40 ~— 16.50 _ hie fees 


The advantage of the use of guide passages over that 
of the free vortex chamber is thus seen to be considerable, 
amounting to approximately an increase of 10 per cent. 
in the efficiency. 

The reason A this increase in efficiency seems to be 
twofold, for from the value of the moment when the dis- 
charge was nil the slip and friction is shown to be less 
than in the previous trials, and, further, it was observed 
that the gain of pressure in the guide ges was greater 
than that obtained when discharging into a free vortex. 

To estimate the effect of the guide passages a pressure- 
gauge hole was made at the narrowest part of the channel 
and the pressure taken at each trial. The quantity of 
the discharge, the area of the channels, and the initial 
and final pressures being known, it was possible to esti- 
mate the efficiency of the guide passages. These cal- 
culations are given in Table VI., in which the first 
column gives the velocity of discharge from the wheel 
calculated from the speed and the quantity of water 
ae. The second column gives the velocity head 


Z due to this, and the third column the measured pres- 
g 

sure on entering the guide passage, this being the same 
as the pressure at the tips of the vanes. 


TaB_e VI. 


Wheel 7-In. in Diameter Discharging into Guide 
Passages. 


Velocity, Velocity | Pressure of Pressure of Gainof  Effici- 
of Dis- | Head of Water Leav-|Water Leav- Pressure ency of 
charge. |Discharge., ing Wheel. | ing Guides. in Guides. Guides. 




















per cent 
Radial Vanes. 
41.1 26.3 “- 1.70 +14.50 16.2 6'.6 
40.8 26.0 + 2.70 | +1800 15.3 58.8 
39.8 24.7 ~13.46 | + 3,75 17.2 69.7 
TaBie VII. 
Curved Vanes. 
39.9 248 + 8.27 +16.12 12 85 518 
39.4 24.3 + 0.90 12.45 11.55 47.4 





In these trials it will be noticed that the efficiency of 
the guide passages is much lower for the curved vanes 
than for the vere pa vanes, and this was found to be the 
case after repeated adjustment of the guide-blade angles. 
A possible explanation is that the velocity of the water 
relative to the vanes was greater than that calculated 
from the discharge, which would make the calculated 
velocity of discharge less than that given in the tables, 
and consequently raise the calculated value of the 
efficiency. This assumption may be justified by the fact 
that in spite of the apparent inefficiency of the guide 
passages in the case of the curved vanes, these latter give 
a better result for the pump trials than the radial vanes. 

Experiments with Wheel Discharging into a Single Guide 
Passage.—As the friction in the guide passages is con- 
siderable, it was deemed advisable to discover if a reduc- 
tion in the number of guide passages would improve the 
efficiency. The arrangement adopted is shown in Fig. 5, 
page 747, the area of the single passage being equal to 
the sum of the areas of the four passages in the previous 
trials. The results obtained are given in Table VIII. 

In this case it was found that the single guide 
did not give such good results as the four passages, the 
difference being most marked in the case of the wheel 
with curved vanes. 

It was also noticed that the single guide passage did not 
convert the kinetic energy of the discha' water into 
pressure head very efficiently, which doubtless accounts 
for the results not being so good. In fact, there can be 
no doubt that, neglecting the losses due to friction, maxi- 
mum efficiency would be obtained by using the largest 
pcssible number of guide passages. 

4. The Possibility of the Efficient Working of a Single- 
Wheel Pump for High Lifts.—As previously mentioned, 
single-wheel pumps for high lifts have been made by 








e into guide passages great care should be |M. Schabaver, which have an efficiency of over 50 per 


cent. when pang wate 160 ft., and itis likely that this 














performance has n exceeded in the best Continental 
practice. f : 

For the purpose of the experiments here described, and 
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7-In. Wheel, Curved Vanes, Discharging into a Single 
Guide Passage. 

1331 | 583! 3.63 | + 2.25'—23.30| .92 | 451 | 49.0 

1370 | 445 281 | + 7.80, —19.40 -73 -364 , 50.0 

7-In. Wheel, Radial Vanes, Discharging into a Single 
Guide Passage. 

1824 | 671 4.86 | + 3.47| —25.60 1.22 591 48.4 

1316 | 650 4.24 + 2.30 | —25.00, 1.06 .538 50.7 

1347 561 4.21 +11.60 | —23.00 1.08 -588 | 54.5 

1318 | 526, 4.00 +1100 , —22.40 1.00 532 53 2 

TaBLe IX. 


12-In. Wheel, Curved Vanes, Discharging into Four 
Guide Passages. 


1190 ; 626; 15.20 383 |—27.6 | 3.44 | 1.15 33.5 
1226} 501 14.40 39.9 —24.1 3.36 | .972 | 29.0 
1219| 401 1240 465 —202 | 284] .811 , 286 
1230 | 411 | 1183 , 463 | —21.5 2.77 | .845 | 30.5 


3 
12-In. Wheel, Curved Vanes, Discharging into a 
Free Vortex. 


553 | 21.95 | 45.0 | —24.8 4.92 1.17 23.8 
19.30 | 45.7 | —22.1 4.36 .932 | 21.4 
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for lifts of over 50 ft., the wheel and guide-blades shown in 
Fig. 2, page 746, were designed and made. The results 
obtained from them were quite satisfactory, but owing 
to the power of the motor not being great enough to lift 
larger quantities of water, the pump efficiencies actually 
obtained were small, the values being given in Table IX. 
From — with the previous trials when using 
the 7-in. wheels, it may fairly be assumed that the effi- 
ciency of this wheel, when discharging 120 gallons a 
minute, would be over 50 per cent., although for the 
above reasons this was unable to be verified. 

The four guide J erry used with this wheel were 
found to be very efficient, converting from 70 per cent. to 
75 per cent. of the kinetic energy of the water leaving 
the wheel into pressure head at discharge. 

Summary.—The general conclusions arrived at from 
the results of the experiments described in this paper may 
now be stated. 

1. In high-speed wheels—i.e., wheels in which the 
velocity of the tips of the vanes exceeds 40 ft. per second— 
the effect of moderately re-curving the vanes at the outlet 
is beneficial (especially when the water is discharged into 
a free vortex), the curvature — such that the velocity 
of flow of water through the wheel is uniform. 

2. Wheels which discharge the water into guide pas- 
sages give a higher efficiency than those which discharge 
the water into a free vortex, this advantage being more 
marked in the case of wheels with radial vanes than in 
the other type. 

3. The number of guide passages should be not less 
than four, and the areas at inlet should be such that the 
velocity of flow into the passages should be — to the 
velocity of discharge from the wheel, to avoid losses from 
sudden changes of velocity. 

As regards any modification of the existing design of 
——a umps, the author ventures to suggest that 
increased efficiency and considerable economy in material 
and space occupied would result in the adoption of a 
high-speed pump driven direct from the motor and 
designed on the principles laid down above. For dealing 
with very a quantities of water at a low lift, no doubt 
the"present slow-speed pump driven direct from a steam- 
engine has great advan but for suppl. ing moderate 

uantities of water at high, or moderately high, lifts, 
the high-speed motor-driven pump is. very suitable. 
When the simplicity of construction and small cost of 
centrifugal pumps is considered, it seems remarkable 
that the use of them should be so limited. This is, per- 
haps, due to the impression which has till recent years 
prevailed, that these pumps were useless at other than 
uite low lifts. Now that their adaptability and satis- 
actory working at high lifts is —_ ised, there 
seems every reason to suppose that they will come into 
use in many casés where reciprocating pumps have 
hitherto been solely employed. 








AMERICAN SANITARY RerorM.—Since their occupation 
of the Philippines, the Americans claim to have reduced 
the annual death-rate of Manila from 46.80 per 1000 to 
22.17 per 1000. 

Tue British Association or WatTer-Works ENGI- 
NEERS.—On Saturday, December 12, at 11 a.m., the eighth 
winter meeting of the Association will be held at the 
Geological Society’s Rooms, Burlington House, W. The 
ort SD - rs will be read and discussed :—1. ‘* The 
Storage of Flood-Water,” by Professor Henry Robinson, 
M. Inst. C.E. 2. “The New Reservoir for the Hoylake 
and West Kirby Water-Works,” by Alfred J. Jenkins, 
Assoc. M. Inst. C.E. 3. “The Cogan Extensions of the 
Cardiff Corporation Water-Works,” by Neil J. Peters. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Inaugural Address by Ropert KayrE Gray, President.* 
(Concluded from page 712.) 

PassinG on to the nature of the current supply, the 
continuous-current — predominates at present in 
Great Britain for all kinds of electric traction. Its 
supremacy is again being threatened by the monophase 
system, whose employment in certain cases possesses ad- 
vantages that are greater than the disadvantages. The 
efficiency for traction purposes of polyphase working has 
not been sufficiently proved, but as regards the method 
of transmitting power to considerable distances for con- 
version to continuous current, to be applied to tramway 

uu , the three-phase system has so far held the 
fel at pressures up to 6500 volts. A most complete 
system of high-pressure pa traction work was 
inspected by many members of the Institution during a 
visit to Northern Italy in the spring of this year, and to 
those interested in this subject 1t will be useful to closely 
follow the fortunes of the electrified Valtellina, Lecco, 
and Milan Railway. For this line there are in course of 
construction electric locomotives which have been de- 
signed to exert a tractive force of from 7500 lb. to 
11,000 lb., at a speed of 40 miles per hour, their individual 
output being, I understand, from 800 to 1200 horse-power. 
The exceedingly interesting experiments being made on 
the Marienfelde-Zossen Military Railway have resulted 
so far in the attainment of a_speed rated at 125 miles 
per hour. The railway from Berlin to Zossen is about 
15 miles in length, and the current-generating station is 
about 8 miles from the head of the line. ‘The car, a 
Siemens and Halske design, was supplied with power 
from the line wire at a pressure of about 14,000 volts.+ 
The inauguration of wry traffic between Liverpool 
and Bolton, a distance of 40 miles, marks an important 
epoch in the progress of the South Lancashire Tramway 
project, which embraces a network of more than 500 
miles of track, and will serve an area whose population 
is about 5,000,000. ° 

The application of electric traction to our railways is 
progressing. At present the sections which are being 
dealt with are those which have a great traffic density or 
a frequent service. This policy is doubtless a wise one, 
as the railway companies limit the application of a con- 
siderable capital expenditure to the best paying division 
of their lines, and to those portions where the benefits to 
be derived are the most ees. _ During the current 
year the first section of the Metropolitan-District Railway 
conversion has been made, and it is expected before 
March of next year that the Moorgate Street-Drayton 
Park and Drayton Park-Finsbury Park sections of the 
Great Northern and City Railway Company will be in 
operation. The Mersey Tunnel Railway has been com- 
pleted, and the conversion of the Wirral Railway is 
under consideration. The North-Eastern Railway has 
had trial runs along Tyneside, and good p' s is being 
made with the Liverpool-Southport line. The Central 
London Railway is completing the change from locomo- 
tive to motor-car driving. The motor-car system is gene- 
rally accepted as the best form for nger traffic, for 
many reasons which I need not recapitulate. The direct- 
current system at 500 to 700 volts appears to remain as a 
standard for ——— work of this class, as well as for 
tramway work ; but there are signs that single-phase alter- 
nating current may prove arival. In the United States 
the Washington-Annapolis Railway is being equipped 
with an overhead system, which will deliver direct to the 
motors a single-phase current at 3000 volts. The three- 
wire system of feeding tramways and railways, though 
not without examples abroad, has not been adopted in 
this country save on the City and South London Rail- 
“ where it seems to have proved satisfactory. _ 

he only surface-contact system in this country is that 
which has had nearly a year’s trial at Wolverhampton. 
Troubles have arisén between the corporation and the 
company ; it is, therefore, impossible to say exactly how 
the matter stands. It is believed that the Kingsland 
mechanical switch surface-contact system may be tried at 
Dresden shortly. ; 

Although accumulators are being extensively used for 
private carriages in London and elsewhere, yet this 
country has not seen its way to employ them for rail or 
tramways. In Italy and Germany some use is made of 
them, and it is stated that as the result of two years 
working on lines running out of Bologna, the cost of 
battery ttaction has proved 28 per cent. cheaper than 
steam. The use of. storage battery locomotives in 
America for shunting and mine work appears worthy 
of mention, as it seems to have attained considerable pro- 
portions, and to have proved successful in practice. 

In the provinces the great power-distribution under- 
takings are getting to work by degrees. Besides the Mid- 
land and Newcastle concerns we can now count the 
Durham, Lancashire, North Metropolitan, and South 
Wales companies. The advantages of electricity as 4 
motive power seem to be readily appreciated by the indus- 
trial populations of these districts. Among some of the 
large schemes in project is the electrification of the 
National Railways of Sweden, the original power being 
derived from water pressure or the combustion of peat. 
Estimates are being drawn for 2700 miles of railway, 
calling for over 100,000 horse-power. The official estimate 
shows that there will result a saving of 50 per cent. in 
the present working expenses, which amount to about 





* Delivered on Thursday, November, 12, 1903. 

} Since writing the foregoing, I notice that the car 
designed by the Allgemeine Elektricitiéts Gesellschaft 
oon on the same line, attained a speed of 1304 miles per 
hour. 
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800,0002. per annum. Switzerland again speaks of a 
conversion of its national lines, entailing the use of 
30,000 horse-power to be obtained from water pressure. 

The utilisation of the Victoria Falls of the Zambesi is 
a project under serious consideration, and at least a 
portion of the scheme may be near realisation. Some 
three months ago certain details of the scheme were 
made public, and from these it appears that whereas 
the Niagara Falls are equivalent to a continuous loss of 
7,000,000 horse-power, at the Victoria Falls of the Zam- 
besi the loss is five times as great. In advocating the 
utilisation of this waste, it is pointed out that tramways 
near San Francisco are driven a current which has its 
origin in the Ubax Falls, about 220 miles away, and that 
some American engineers estimated that power giving 
a steady load of 24 hours per day could be delivered 330 
miles from the generating plant at about 4/. 10s. per 
kilowatt. At Niagara six syndicates are carrying out 
work which, when completed, will be capable of gene- 
rating over 1,000,000 horse-power. Some of the gene- 
rating sets will be of 10,000 horse-power, working at 11,000 
volte. The pressure will be converted to 60,000 volts. The 
highest pressure as yet made use of in Europe for power 
transmission is in Italy—namely, 40,000 volts. This 
plant is not yet completed ; it 1s intended that water 
power will develop 7500 kilowatts at 9000 volts (42 
cycles per second), which will be transformed _to 40,000 
volts for transmission. In the United States, in Montana, 
where a similar pressure is employed for transmission, 
the voltage was increased to 80,000 for a few hours with 
success. Consideration of these voltages recalls the expe- 
riments made in March, 1883—just twenty years ago—by 
Marcel Desprez, in power transmission between Paris 
and Creil, a distance of 57 kilometres, at a pressure of 
5700 volts. .One also thinks of the transformer of 
Gaulard of about that period. 

I now turn to the subject which gave birth to this 
Institution, and from which its first title was derived ; I 
mean the subject of telegraphy. Between May 26 and 
July 7 of this year an international conference of the 
Telegraph Administrations was held in London at the 
invitation of His Majesty’s Government. These meetin 
are, so far as may be, quinquennial, and are usually held 
in the capitals of the Great Powers. The last meeting in 
London took place in 1879. . The discussions which now 
are carried on between the Government delegates, and 
with the representatives of the telegraph companies who 
are also invited to be present, are purely of an adminis- 
trative order, and principally deal with tariffs and the 
rules for carrying out the international exchange of tele- 
grams. Technical questions, such as the size of con- 
ductors and the classes of instruments to be employed in 
the international service, are either already upon 
or are the subject of separate and private understandings 
between the administrations interested. hese have 
been fairly well standardised during the 38 years that 
have elapsed since the first conference was held in Paris. 

Since 1879 the growth in the length of telegraph land 
lines has been very large, and the development of sub- 
marine telegraphy has been almost phenomenal. At that 
date the public were just beginning to realise what power 
for good or for evil was being placed at their disposal. 
Merchants were beginning to feel that the submarine 
telegraph had a centralising effect which enabled them 
to carry on their business with smaller stocks of goods. 
The large merchant had no longer the control of the 
foreign markets which his wealth had formerly given him, 
and the small merchants began to have an innings. When 
this state of things came home to the traders, submarine 
telegraphic facilities were in great demand ; the cables 
across the Atlantic and ‘other oceans began to multiply, 
and new centres of a were connected to the chain. 
The men at the head of cable affairs, and notably the late 
Sir John Pender, were not slow to meet these develop- 
ments by increasing the ramifications of the telegraphic 
network, and bringing the charges for telegrams to such 
a figure as to encourage the public to make full use of the 
means of inter-communication placed at their disposal. 
This policy was hastened by the wholesome dread of com- 
petition, where such did not exist, and by competition 
itself.“ A year ago the gap in the world’s telegraphic 
girdle was completed by the laying of the trans-Pacific 
cable which now unites Canada with Australia, and this 
year has seen completed a second line across the Pacific 
from San Francisco to the Philippines and China by way 
of the Sandwich Islands, Midway, and Guam. 

It is strange that during this development the improve- 
ments in the bo of telegraph cable employed have not 
been great, nor has there been any great advance made 
in the design of the instruments used for the transmission 
of signals, but the administrative work has m vastly 
bettered. Messages which formerly took hours in trans- 
mission are now received from the public and delivered to 
the addressees in a few minutes. I am informed that a 
telegram announcing the result of the yacht race for the 
America Cup was carried, in August last, from London 
to South Australia in four minutes. This message, which 
was forwarded vid South Africa, was handled by 
15 operators, eam through 11 stations, and traversed 
14,404 naatical miles of submarine cable and 1515 statute 
miles of land lines. Ordinary commercial traffic cannot 
be dealt with at this speed, but the instance I quote shows 
what can be accomplished when special arrangements are 
made to carry news which is of peculiar interest. The 
manager of an American cable company has told me -that 
the result of the America Cup Race reached London one 
minute after the termination of the race, having been 
transmitted through 3400 nautical miles of submarine 
cable, and some 200 statute miles of land wire. The re- 
cord time between New York and London is 30 seconds, 
and messages have been sent and replies received in 
1 min. 30 sec. 

During the last twenty-five years the engineers engaged 





in submarine telegraph work have devoted more care 
to the surveys of route than was previously the — 3 
to a great extent this means that the engineers have suc- 
ceeded in persuading the capitalists that these surveys are 
of prime. importance. The Atlantic cables of 1857-8, of 
1865, 1866, and on to 1874 were laid on the data as to the 
ocean bed furnished by, perhaps, thirty soundings taken 
over a route some 1700 nautical miles long. In 1871 
Lord Kelvin furnished a means for sounding which did 
not exist Powe? and in 1872 the Silvertown Company 
made a first trial. The late Sir William Siemens, in 
1874, carried out the first systematic sounding in the 
Atlantic, and from that time forward until 1883 it was 
the habit to take soundings, but not to make a full and 
careful survey. With the results obtained from these 
soundings our knowledge of the ocean bed was increased 
to the extent of teaching us that submarine mountains, 
plains, and gullies exist, and that the physical conditions 
of the submarine floor are very similar to what one ob- 
serves in travelling through Europe from Calais to 
Brindisi. In 1883 the first thorough preliminary 
survey of any cable route was made, but as this has 
been the subject of a wo read before the Insti- 
tution on November 10, 1887, I need not enter into 
detail, further than to say that the result of this survey 
materially altered the —— plans for laying the cable 
on account of unsuspected elevations and depressions of 
the ocean floor having been discovered. In addition to 
the configuration difficulties to be encountered by a sub- 
marine cable, the chemical composition of the soil is im- 
portant, as it greatly affects the cable’s life. A paper 
referring to this subject was read before the Institution 
on March 11, 1897. I had the pleasure of handling, 
about a month ago, a piece of submarine cable which had 
lain at the bottom of the sea in deep water for nearly 
thirty years, and its appearance was such that I was 
unable to say whether it could not have lain there for 
another thirty years without showing any deterioration. 
To-day there are employed in cable work forty-seven 
ships, representing 92,094 tons. The largest, the Colonia, 
belongs to the Telegraph Construction and Maintenance 
Company, and has a dead-weight capacity of 11,000 tons. 
When he considers the comparative facility with which 
cables are now repaired, no shareholder in a submarine 
telegraph company need fear for the permanency of his 
property. In July, 1879, there were 50,450 nautical 
miles of cable in operation ; there are now under the sea 
222,253 nautical miles, and I have every reason to believe 
that this mileage will continue to increase. 

On wireless telegraphy I have no new developments 
to report. The Cantor tures delivered by our Vice- 
President, Professor J. A. Fleming, before the Society of 
Arts in March of this year, and the description of the 
Lodge-Muirhead system in Page’s Magazine for last May, 
give to anyone interested in the subject the latest com- 
municated information of any value. I need only add 
that there seems no immediate prospect of its seriousl 
competing with the business of the existing ‘alaguiph 
companies. : 

In my remarks concerning the means of transmission 
through submarine cables I omitted to make reference to 
the relay of Mr. 8. G. Brown, which was described by 
him in the paper he read before the Institution on May 1 
of last year. I may also mention that since 1879 con- 
siderable improvements, though of a minor nature, have 
been made in duplex transmission. 

The use of the telephone continues to extend, and, in 
addition to the greater facilities offered in Great Britain, 
there are gradually being established international wires 
which place in telephonic communication the principal 
towns of Great Britain and several of the commercial 
centres on the Continent. 

So far as I am aware, no practical use has yet been 
made of Poulsen’s teleautograph, which I had the pleasure 
of inspecting with our Vice-President, Mr. Gavey, and of 
which he gave a description in a communication to the 
Institution on November 22, 1900. 

Before passing to the next portion of my subject, I 
should like to make a short reference to a very early in- 
vestigator into the phenomena of magnetism: I mean 
Dr. William Gilbert. 

Our Past-President, Dr. Sylvanus Thompson, who has 
taken so great an interest in the bibliography connected 
with Gilbert, tells me that the tercentenary of the death 
of this remarkable man will occur on December 10 
next (new — and that probably some notice of the 
fact will be taken by his native town, Colchester, and by 
the Royal College of Physicians, of which body Gilbert 
was President at the time of his death. As you are doubt- 
less aware, the work by Gilbert, notably his ‘De 
Magnete Magneticisque et Magno-magnete Tellure,” 
shows a patient observation and careful recording of 
results, which resemble in many ways the method of 
Michael Faraday. 

Your Council have not yet decided what steps, if any, 
will be taken by the Institution in connection with this 
celebration. : : 

Whilst reviewing the state of electrical progress, men- 
tion should be made of the work of the Engineering 
Standards Committee. 

This Committee is making some progress in its work, 
and it is pleasing to note that the Government has recog- 
nised that the Institution of Civil Engineers, the Institu- 
tion of Mechanical Engineers, the Institution of Naval 
Architects, the Iron and Steel Institute, and this Insti- 
tution should be assisted in the useful work they are 
doing. A Government t_has been made which will 
lighten the burden of these Institutions, as until this 
assistance was received they were not only doing the 
work, but were also providing the funds necessary for 
carrying it out. Sir William reece and Colonel Cromp- 
ton, two of our Past-Presidents, are members of the 
General Committee and represent the Institution. The 





former is chairman of the Electrical Plant Divisional 
Committee, which is most directly connected with our 
branch of the subject. It is to be hoped that some of the 
results of the deliberations of the Electrical Plant Com- 
mittee may shortly be published, and should they be, I 
shall append them to this address by way of further 


publication. 
While speaking of the work of the Engineering 
Standards Committee, I cannot resist the temptation to 


protest against the continual attempts which are made to 
apply to our weights and measures and money what is 
called the decimal system.. However regrettable it is 
that scientific men should not have boldly recommended 
for adoption twelve instead of ten as the place ratio of 
figures when so pareg Hatt ay changes were made at the 
time of the French Revolution, I am afraid they are too 
indolent to do so now, and that ten will continue in use 
until another universal upheaval changes all thin Be- 
cause ten is conventionally adopted for this ratio, there 
appears to me no reason why the system should be ex- 
tended to all the weights and measures n for 
common use, bringing about many absurdities, and in 
many cases. establishing very inconvenient standards. 
The adoption of the metre or any other measure of about 
its dimensions as a unit of length matters little; but if the 
metre be adopted, it is no reason use a millimetre of 
distilled water is —— to weigh one gramme at 4° 
Celsius in vacuo that butter, coals, diamonds, and wood 
should be compulsorily dealt with in metres or their 
decimal derivatives. am the first to admit that in 
physics and chemistry there are undoubted advan 
in having, so far as one can, a common relation existing 
between the various units, but that is no reason why we 
should combine to force on the public a system of weights, 
measures, and money which is so much against nature 
that it hardly obtains currency in the countries of its 
adoption. In France, precious stones are to-day bought 
and sold in carats; firewood, in cordes ; milk, in pintes ; 
gravel, in tovses; grain, potatoes, and charcoal, in bois- 
seaux; wine, in barriques, feuillettes, demi-setiers, and 
chopines ; wood for construction, in pieds, pouces, and 
lignes ; beer, in canettes and pots ; sugar and coffee among 
the poor people are dealt with in livres, demi-livres, &>. 
Cattle-dealing is carried on in pistoles and écus, and not 
in francs. Finally, they have just issued a twenty-five 
centime piece, doubtless because it represents a quarter 
of a franc. In my opinion, the decimal system applied 
to weights and measures and money offers too limited a 
field for the operations of ordinary life; and I should be 
sorry to see it with all its disadvantages forced upon us 
by legislation to the exclusion of other systems, when the 
admitted advantages to be gained are so small. 
I should now like to make a few remarks, if time will 
admit, on the present functions of electro-chemistry. 
This is one of the most ———_ branches of elec- 
trical industry; although striking advances are — 
constant improvements in detail are being made, an 
processes which have been long outlined are being de- 
veloped into commercially practicable metliods, 
Probably there has been no step so noteworthy during 
the year as the announcement by Mr. James Swinburne 
of his invention of a new process for the reduction of 
metallic sulphide ores, which, with the collaboration of 
Mr. Ashcroft, he has put to test on a commercial scale. 
The process consists in treating the ores with chlorine, 
displacing the sulphur, which is recovered ; the essence 
of the invention being the fact that this reaction takes 
place without the formation of chloride of sulphur; 
various precipitations follow, according to the metals 
resent, the final result, after all the other materials 
ve been extracted, being zinc chloride. This is electro- 
lysed, the zinc being obtained in the metallic state, and 
the chlorine is ready to be utilised again. Thus the 
process is cyclic, and it is applicable to almost all kinds 
of ores, including the huge piles of waste which have 
accumulated as the result of less complete processes. This 
system may well prove of the utmost importance in 
metallurgy. ; ; 
Another valuable process, which has made consider- 
able progress during the past year, is the reduction of 
iron ores by means of the electric furnace. At Livet, in 
France, the process is in practical operation, generators 
of 1200 horse-power, each giving single-phase current at 
30,000 amperes each, and driven by water-power, being 
employed. The output is 12 tons of steel perday. At 
these works ferro-silicon is also made from quartz, scrap 
iron, and coke, at less cost than that of smelting, and 
copper pyrites is reduced to copper and iron sulphides 
rice in copper, and ready for the ordinary smelting 
rocess. Steel of high quality is similarly produced in 
Sweden at the rate of 1500 tons per annum, With the 
Stassano process the expenditure of energy is said to be 
3000 horse-power hours per ton of iron; but with the 
Ruthenburg system it is said that 500 kilowatt-hours 
suffice, and that ores of poor quality can be treated. 
Large deposits of iron ore exist in Canada, remote from 
coal mines, but within reach of Niagara Falls, and it is 
said that a Canadian syndicate has been formed to work 
the Ruthenburg system with power derived from the 
Canadian Niagara Falls hydro-electric works. __ 
Already in Canada the Betts process for refining lead 
is in operation—at Trail, British Columbia—the daily 
roduction amounting to 7 tons of lead. The crude lead 
is used as anode in a bath of lead fluosilicate and fluo- 
silicic acid ; there are 22 anodes per vat, through which 
4000 amperes are passed, and the pure metal is deposited 
on the cathode, leaving the impurities, including the 
precious metals and copper, on the anode in a skeleton of 
spongy lead. se tee pn aina 
In a quite different direction maemo 2 is being used 
for the purification of the water supply of towns. ere 
are two installations of this kind in Germany—Schier- 
stein and Paderborn—where the Siemens ozonising tubes 
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are in use ; air is charged with ozone by means of these, 
and is passed up dripping towers, down which the water 
trickles, with the result that it is completely sterilised as 
regards all deleterious organisms. At Schierstein the 
capacity of the plant is nearly 50,000 gallons per hour, 
and the power required is 50 horse-power, of which, how- 
ever, only 27 is used for ozonising ; the remainder serves 
for pumping, &c. The pressure used is 8000 volts. The 
working cost is in all from 34d. to 44d. ed 1000 gallons. 

By the Jaruti process water is electrolysed to give pure 
hydrogen and oxygen, consuming 115 kilowatt-hours per 
1000 cubic feet. A solution of caustic soda is used, with 
a perforated iron diaphragm to separate the gases. 

At Stangfjorden, in Sweden, the Jebsen system is used 
for the manufacture of briquettes from peat. The latter 
is carbonised by heating with the electric current, derived 
from water power, and the tarry by-products are re- 
covered. 

The production of nitric acid from the atmosphere has 
long been the subject of experimental research ; it is now 
in active operation at Niagara Falls, where, by means of 
electric discharges at extremely high pressures and fre- 
quencies, the nitrogen and oxygen are caused to combine. 
The same subject has been dealt with on the Continent, 
where a return of 52 to 55 grams of nitric acid per 
kilowatt-hour has n obtained, using a current of 
0.05 ampere at 50,000 volts, and 6000 to 10,000 cycles per 
second. As Sir William Crookes has shown, the fixation 
of atmospheric nitrogen may, in the distant future, have 
a most important bearing upon the existence of the vast 

pulation of the earth, when natural sources fail to 

urnish an adequate supply of food. 

In connection with this subject, the synthesis of yo oo 
by the electrolysis of carbonic acid, ammonium, phos- 
Brn &c., which has been accomplished by Walther, is 
of no little interest. 

The extraordinary potency of electrolysis and the 
electric furnace in pb me and metallurgical processes 
has been most largely made use of in America, which is, 
in fact, the electro-chemical headquarters of the world. 
The various works which derive their power from Niagara 
Falls are producing caustic soda, chloride of lime, carbide 
of calcium, chlorate of potash, sodium and sodium per- 
oxide, sodium cyanide, baryta, phosphorus, nitric acid, 
lead, carborundum, graphite, corundum, &c. A single 
American concern is producing 4500 tons of aluminium 
per annum, while the United States produces 278,860 
tons of electrolytic copper per annum—no less than 86.5 
per cent. of the world’s output. Siloxicon—a highly refrac- 
tory compound of silicon, carbon, and oxygen—is one of the 
latest products of Niagara. The electrolytic rectifier, 
which depends upon the peculiar properties of aluminium 
in an electrolytic cell, is a device which will have many 
applications, especially since it has been so arranged as 
to ingeniously utilise both positive and negative waves 
of an alternating current. 

One of the most important branches of electro- 
chemistry is that which relates to secondary batteries ; 
and in spite*of the immense amount of work which 
has been done in this direction in the past, remarkable 

Z has been made of late. The most notable inven- 
tion in this department is the Edison nickel-iron cell, which 
appears to be on the verge of adoption on a commercial 
scale. Elaborate machinery has been designed and con- 
structed at great cost for the rapid manufacture of the 
cells, and trial cells have been in the hands of European 
experts for many months, while complete sets have 
been exhaustively tested in America and England. There 
seems to be no question that the cells have fulfilled the 
claims made for them, and that their introduction in 
quantity will give an immense impetus to the electric 
automobile industry, and even to accumulator traction in 
general. The cleanliness, capacity, and seeming inde- 
structibility of the cells, joined to their highly perfected 
mechanical construction, render them admirably ada 
to automobilism, and the stated ability to charge them 
with 75 per cent. of their full capacity in one hour is a 
feature of the first importance. 

Other cells have been brought forward, notably the 
Elieson cell, which is an improved lead plate cell, with the 
property of enduring remarkably high rates of charge 
and discharge without injury, and the ‘ N.S.” (Niblett 
Solid) cell, in which the whole of the positive and nega- 
tive elements are packed tightly in a container. Each 
of these has meritorious features, but whether they will 
stand-the test of time,cannot yet be decided. 

Besides the foregding examples, a vast amount of work 
is being done in every tm 4 of electro-chemistry, and 
the recent formation of the Faraday Society—admirably 
named—to further the interests of the science and industry 
in this country—long after the birth of similar societies 
abroad, it is true—can well be included as one of the 
most important and fruitful ‘“‘recent developments” in 
the electrical world. 

I will now bring this address to a close, as I began it, 
with a reference to the growth of this Institution. 

In my opening remarks I omitted an observation which 
I should have made concerning this growth, and that was 
in reference to the source from which our members are 
drawn. Had not a great wave of educational fervour 

over this country some twenty years’ had 

not the establishment of technical institutes all over the 
country taken place, had not Lord Kelvin and others 
educated their we in a way which best fitted them 
for the position of efficient teachers in these technical 
colleges, our Institution would not have attained its 
present importance, and the posts filled by many of its 
members would, perforce, have been filled by the better- 
educated foreigner. It is a great advantage to the taught 
that their teachers should be concerned with the practical 
side of the subject they treat, and this in itself is a 
justification for those who teach being members of our 
nstitution, and taking an active part in its management. 





Teaching from text-books which are written on an un- 
developed science causes the student to learn many 
things that he has to unlearn, and launches him into 
the world full of information which may-haye been 
abandoned altogether, or is at least five or six years 
old. If the teachers are in touch with every-day prac- 
tice, the taught profit immensely, and leave their colleges 
wish knowledge which, although it may later require 
modifying, has at any rate the advantage of being the 
knowledge of the day. I believe the electrical industry 
in this country.is almost entirely in the hands of electrical 
engineers educated in England. Can this be said of the 
chemical industry ? I doubt it, and presume that it is 

use the latter is a much. older science, and has not 
been favoured in possessing in this country so many 
educational advantages as are offered to those engaged 
in the electrical industry. It certainly has not, as a 
general body, had teachers with the same practical ex- 
perience, although there are undoubted signs that the 
younger generation is cory J better taught. To cite one 
instance in my personal knowledge, out of the many 
which might be selected : I remember my father introduc- 
ing into Scotland, for the pu of calico printing and 
dyeing, the use of certain coal-tar dyes, the aa 
of which had just been made practicable by Mr. W. H. 
Perkin. Forty-five years have elapsed since then ; and 
although Great Britain has practically been the home 
of the raw material and one of the greatest con- 
sumers of these henge yet, through the application 
of greater knowledge and skill, Germany to-day fur- 
nishes our printers and dyers with the greater pro- 
portion of their requirements. We are being beaten 
in a race in which the foreigner is handicapped. Is this 
due to the natural incapacity of the Englishman, or 
is it due to the want of the opportunities which his 
foreign competitor es ? espite the opinion 
recently expressed by Professor Karl Pearson, I Fike to 
accept the latter explanation, although, given the oppor- 
tunities, we must always bear in mind that a chemist’s 
work is laborious in the extreme, and this may not as a 
rule satisfy the ordinary class of English student. In 
adopting this illustration I do not wish to be misunder- 
stood. [ have no intention of implying, and it would be 
foolish to imply, that this country does not possess 
chemical knowledge of the very highest order, as witness 
the number of distinguished men whom we know by name, 
and the work they have done, and also the large number 
of chemical works established in the London, Manchester, 
Glasgow, and other districts. I also fully recognise that 
the chemical industry cannot be fairly compared with 
the electrical industry, as it occupies a much wider field, 
and is a much more difticult subject to master. I use the 
illustration as I do not believe the mass of the people 
en in the industry have placed at their disposal 
sufficient opportunity for proper instruction, or for 
acquiring knowledge, as is the case in Germany and some 
other countries. 

With wisdom, we in this country open our arms to the 
skilled man of other countries, and through his skill we 
can, in certain directions, maintain supremacy in some of 
our productions. The pity of it is that we have not 
amongst our own countrymen men of equal education and 
skill. One may say that the electrical industry is also 
suffering, and that the signs of it are the large importa- 
tion of American. and- German machinery into this 
country at the present. time ; but I venture to disagree. 
Americans and.Germans are doubtless appearing on our 
markets, and, in many cases, owing to greater skill in 
manufacture ; but the financial side of the question has a 
great deal to do with their incursion, and especially is 
this so with their competition in our Colonies and in non- 
manufacturing countries. 

e must, as a policy, continue to welcome all comers ; 
but while so doing we should equip ourselves so that by 


ted | sheer skill and ability we may conquer inthe end. The 


——— we require is, everyone now admits, technical 
ucation, and this we are developing in all directions. 
The electrical oe wing ys as a class, are better equipped 
than any other class I know of, thanks to the po. 
received in our technical institutions from very capable 
ae of whom we are — to see numbered among 
the Past-Presidents of this Institution. 

During the recess several powerful advocacies for the 
furnishing of greater educational facilities to the students 
of this country have been published, and it is gratifying 
to see that these publications were made in a manner to 
bring them before every one who cares to read them. Sir 
Norman Lockyer, in his presidential address to the 
British Association Meeting at Stockport, made a stirring 
appeal, which must sink into the soul of every thinking 
man who has the welfare of his country at heart. Sir 
William Abney, as chairman of Section L.—Educational 
Science—placed before the public what has been done 
since 1853 by the Science and Art Department with the 
small amount of fundsat their disposal. Professor Mel- 
dola’s lecture, delivered in August last at Oxford, on 
‘Chemical Industry and Research,” should also be men- 
tioned, as it deserves careful reading. 

peasrwnels, Protea H. E. Armstrong has just had 
op ished by Messrs. Macmillan and Co. a collection of 

is writings on education. Sir William Ramsay, the 
President of the Society of Chemical Industry, and many 
others who are interested in industrial development, are 
actively forwarding the cause ; and itis to be hoped that 
some good may be evolved from the atmosphere of public 
interest which has been created, and that we may thus 
eventually find the men of this country as well furnished 
as their foreign competitors with the necessary know- 
ledge, and with the means of applying it in investigation. 
Our Past-President, Dr. John Perry, informs me that there 
is under consideration the formation of a science guild, 
whose fundamental object will be the encouragement of 
the application of scientific principles to industrial and 





eneral purposes. We must all hope that those engaged in 
fhe matter will succeed in, foundiag this guild, as there 
doubtless exists a blank which it can fill. 

I am glad to see some of our members—notably my 
predecessor, Mr. Swinburne, and our manpenry member 
and Past-President, Mr. Swan—are interesting themselves 
in the formation of the Electro-Chemical Society, to 
which I have already referred ; and I am sure we al! wish 
them every success in their effort. to specialise in Great 
Britain this very important subject. 

For the future development of the usefulness of the 
Institution there appears to me to be one matter worthy 
of our utmost attention. The Institution membership 
extends all over England and the Colonies, and we have 
found it a useful addition to our constitution to establish 
local sections in different centres. Since these sections 
have been formed, many valuable contributions have been 
incorporated in the Journal of the Institution which might 
not have appeared Same, bent the opportunity of having a 
meeting-place in the author’s neighbourhood been absent, 
and had there not existed an orga assembly to discuss 
the subject submitted by him. The local sections are grow- 
ing and must, by the nature of things, increase in import- 
ance. The development of the electrical industry ‘in the 

rovinces must advance with greater strides than in 
Sodas, where manufacturers are hampered by high local 
rates, and sometimes obstructive legislation, which appears 
to be a necessity in our large Metropolis, and which is, for- 
tunately, not so essential in smaller communities. Again, 
in the neighbourhood of London the cost of raw material 
is appreciably higher; fuel is also higher, and the charges 
for the transport of the finished goods to their destina- 
tion handicaps the London manufacturer. These, in ad- 
dition to the higher scale of wages paid, are fast driving 
manufacturers into the provinces. Such a migration, 
from a general point of view, is perhaps advantageous ; 
but it indirectly affects the Institution in a way which is 
not of advantage to the central body. If the migration 
continues to the same extent as took place in the case of 
London shipbuilding many years ago, the centre of pro- 
duction, so to speak, of the electrical industry will gradu- 
ally gravitate northwards, and nothing but consumers 
will ” left in the Metropolis. Many of our ablest 
members are already in the provinces, and it is quite a 
question for the Institution to consider whether the day 
is not fast approaching when we should extend our 
system of decentralisation. Is it not time that we should 
consider the establishing of a local section in London, 
similar in all respects to the local sections we have in 
Birmingham, Dublin, Glasgow, Leeds, Manchester, and 
Newcastle? In this new local section papers affecting 
London could be read, and be published or not in the 
Journal of the Institution in the same manner as papers 
in the other local sections are dealt with. London would 
continue to be the head-quarters of the Institution, and 
Institution meetings could be held, say, four times a 
year. At these, papers of general interest could be con- 
tributed. If any such scheme as this were adopted, the 
constitution of the Council of the Institution would be 
somewhat affected. The Chairman and Committee of the 
London Local Section would, of course, be all London 
men, but the Institution would have a larger field from 
which to select its President and Council, as men who 
have their business in the provinces, and who cannot 
spare the time to attend the peesent numerous Council 
and Institution meetings, might be able to attend the 
less numerous meetings which would be the outcome of 
some such rearrangement. 3 

In conclusion, I must thank you for the kind tolerance 
with which you have received the remarks that I have 
had the pleasure of submitting for your acceptance. 








American GLass-MakinG.—As natural gas is the ideal 
fuel for fluxing the materials which enter into the manu- 
facture of glass, the leading glass. works of the United 
States are now located in the natural-gas belts of Indiana 
and Ohio. The. rapidly-decreasing supply of natural gas 
in these States, and the presence in the natural-gas belt 
of Kansas of silica, sand, salt, and lime have already led 
to the removal of several glass works to Kansas. Others 
will follow. 

Frencu Mecuanicat Inpustry.—The net profit realised 
by the Société des Ateliers et Chantiers de_la Loire mm 
1902-3 was 180,842/., as compared with 178,339/. in 
1901-2. The dividend recommended for 1902-3 is 2/. 8s. 
per share, as compared with 2/. per share in 1901-2- ‘The 
accounts of the Fives-Lille Company for 1902-3 show a 
loss of 18,510/., while the previous financial year resulte 
in a profit of 30,7271. No dividend can, of course, be paid 
for 1902-3. 

Tramways tN TorrenHam Court-Roap.—The St. Pan- 
cras Borough Council, have rescinded a decision come to 
by the previous council and adopted by 36 votes against 
20, a resolution giving statutory consent to the construc- 
tion of a tramway connecting with the tramway » 
Hampstead-road and passing across Euston-road an 
along Tottenham Court- to a point opposite the 
Horse-Shoe Hotel. There was an addendum to this 
declaring that in giving their consent the borough 4 
had regard to the views repeatedly expressed by t 4 
London County Council tothe effect that the widening o 
Hampstead-road and the construction of the tramway 
along Tottenham Court-road must be considered in con- 
junction, and that the borough council according]. ee: 
tioned the tramway in the faith that the County Counc1 
would at once to put in force the powers gran 
by the London gm, nage a aeees 3 

» i ‘or the wide! am ‘ 
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the southern end, tow: e ; 
borough council has agreed to contribute one-eighth. 





























Dec. 4, 1903.] 


ENGINEERING. 


731 








RADIATION AND ILLUMINATION. 
(Concluded from page 690.) 


The Stefan-Boltzmann Law.—These experiments 
had, we need not say, proceeded parallel with 
theoretical investigations, to which we will now 
refer. It turns mainly about the Stefan-Boltzmann 
Jaw and Wien’s laws. Examining the experiments 
of Dulong and Petit, of 1817, and later experiments 
by Provostaye and Desains, Tyndall, Ericsson, and 
others, on the rate of cooling of various substances 
with bright or sooted surfaces, the late J. Stefan, of 
Vienna, had in 1879 come to the conclusion that 
the total radiation (not including loss by heat con- 
duction, convection, or reflection) was proportional 
to the fourth power of the absolute temperature 
of the body. A few years later L. Boltzmann, 
professor in Vienna, proved that Stefan’s em- 
pirical law followed from Maxwell’s electro-mag- 
netic theory of light, and that it could be correct 
only for the absolutely black body. Before that 
was fully understood, and before the absolutely 
black body had been prepared, as we have ex- 
plained above, some experimenters unnecessarily 
looked for errors in their observations or. methods, 
because their results did not sufficiently agree with 
Stefan’s fourth power of the temperature. In 
Lummer and Pringsheim’s later experiments, tem- 
perature observationsand calculations, based upon 
the Stefan-Boltzmann law, rarely differed by more 
than a few degrees—9 at the outside—up to 1535 
deg. Cent., and they have, in fact, corrected the 
Holborn-Day temperature scale for the air thermo- 
meter (graduated with the aid of Le Chatelier 
thermo-couples) in accordance with this law. 

Boltzmann had started from Bartoli’s argument 

that the light should exert a mechanical pressure 
upon the surface upon which it falls normally, and 
that this pressure should be equal to the total 
radiant energy contained in unit volume. The 
experimental proof for this back pressure was finally 
given two years ago by Lebedew in Moscow ;* and 
those experiments soon afterwards received a 
brilliant confirmation by Nichols and Hull. 
_ Wien’s Laws.—In 1893, Willy Wien extended 
this line of argument to rays of different wave- 
lengths, basing himself, like Boltzmann, on the 
second law of thermo-dynamics, and, further, upon 
Doppler’s principle. 'Weremember Doppler’s prin- 
ciple best. from acoustics, . If an engine blows its 
whistle while passing through a station in which 
we are waiting, the note will.apparently become 
higher and higher as long as the engine is ap- 
proaching us, and lower again when the train is 
moving away., Applied to radiation from solid 
bodies, the second law of thermo-dynamics means 
that the radiated heat cannot perform. work when 
there is no loss of temperature nor change in the 
state of aggregation. 

In a closed space, Wien wrote, radiation goes on 
in all directions. If we diminish the volume, the 
energy density per unit volume will increase, first, 
because the volume is smaller; and, secondly, 
because the mechanical radiation pressure (Lebedew) 
has been overcome. The latter energy is recovered 
when the volume is again enlarged ; completely, if 
this enlargement be done at a speed infinitely small 
in comparison to the velocity of light propagation. 
With the change in volume the wave-length is 
changed on Doppler’s principle by an amount that 
can be calculated. A rise in temperature would 
have the same effect as diminution of volume. Wien 
then imagines a cylindrical body, provided inside 
with two pistons, each fitted with a valve. The 
pistons divide the space into three parts, which may 
communicate with one another when the valves are 
open. Ifthe top be kept at a higher temperature 
than the bottom, and the pistons be moved, energy 
changes can be effected in the interior, while the 
total energy remains constant. The simile of a 
shrinking and re-expanding sphere is often resorted 
to in such investigations. Mathematically, Wien 
then deduced two laws :— 

1. In the normal spectrum of an absolutely black 
body each wave-length is, with changing tempera- 
ture, displaced in such a way that the product of 
wave-length and absolute temperature remains con- 
stant: Am. T = constant. 

_2. The maximum energy of radiation is propor- 
tional to. the fifth‘power of the absolute tempera- 
ture : Em T—5 =constant.—We add the Boltzmann- 
St efari law again + ‘ : 
3. The total energy of the absolutely black radia- 
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tion is proportional to the fourth power of the 
oo 

absolute temperature : SE dy=oT4. 
0 


Since, with rising temperature, the energy of the 
radiation increases for every wave-length, but much 
more for the small wave-lengths than for the large, 
the first law is often expressed thus as ‘‘ displace- 
ment law :” With rising temperature the wave- 
length for which the energy has its maximum shifts 
more towards the violet end of the spectrum. 

This shifting is clearly apparent in Figs. 1 and 

2 on page 687 ante. The crests of the curves 
travel towards the left as the temperatures 
rise, and these and other experiments fully con- 
firm Wien’s laws. Paschen used constant-tem- 
perature baths of steam, aniline, sulphur, &c., in 
such researches. The total radiation of the black 
body is, according to Lummer and Kurlbaum, 
equivalent to 1.297 x 10-” T* gramme - calorie 
per square centimetre, or 5.32 x 10—? T* watt 
per square centimetre. As regards Wien’s spec- 
trum equation—that is, the complicated formula 
for the-radiation S) of the particular wave-length 
A—a great deal of controversy has arisen. 
Planck, Paschen and Wanner first supported it, 
but others found discrepancies, which in Fig. 1 are 
indicated by the dotted theoretical curves and the 
shaded portions. The formula was based upon 
the kinetic theory and upon a line of argument 
first adopted by W. Michelson in 1887. Many 
modified formule have been proposed by Beck- 
mann, E. Jahnke, Rayleigh, Rubens, and Thiesen 
—only to mention names so far not referred to— 
and at present the following formula of Planck 
seems to be largely accepted :— 


“A xt.) 
8,=CA mae 


where C and ¢ are constants, ande is the logarith- 
mic base. 

Temperatures of Incandescent Bodies.—Kach of 
the above three equations can be utilised for 
determining the temperature of the absolutely 
black body. The experiments depicted in Fig. 1 
give as mean value for the constant \ »T the value 
2940. - Approximately a similar law holds for bright 
platinum ; but there the total radiation seems to 
increase with the fifth (not the fourth) power of 
the absolute temperature, and the constant d »T is 
2630. (For carbon and iron oxide the power ex- 
ponent appears to be intermediate between 4 and 
5.) If we accept these two constants, we have, 

2940 | — 2630 
Tr c= — “ 
and thus two temperature limits for ‘‘ grey” bodies 
which may be supposed to range between the abso- 
lutely black body and bright platinum as regards! 
their radiation. It is necessary in such determina- 
tions to observe the \» of the energy maximum 
in the respective spectrum. In this way Lummer 
has arrived at the following temperature limits in 
absolute degrees, for the wave-length of maximum 
energy :— 





| { 





— | Am. | Tmax. | Tmin. 

| \deg. absol.' deg. absol. 
Arélamp.. 4... we] 7 M | 420 3750 
Nernst lamp | 12 @ | 2450 - | 2200 
Welsbach lamp .. ae ree 12 @ | 2450 2200 
Electric incandescent lamp ..| 1.4 # 2100 1875 
Candle re ous | 15 @ 1960 1750 
Argand burner .. 1554 | 1900 1700 





Petavel* estimates the temperature of the arc 
crater at 3800 deg. Cent. (equal to 4073 deg. abso- 
lute); Wanner, with his spectro-photometer, at 
3774 deg. absolute. 

For the acetylene flame this method gives the 
temperature limits 2700 deg. and 3000 deg. Cent., 
whilst direct temperature determinations yield 
1800 deg. only. In gas lamps and oil lamps, the 
incandescent carbon particles are the chief source 
of light, and the luminosity would, in the first 
instance, depend upon the temperature of the burn- 
ing gas, to which the carbon owes its incandescence. 
If the temperature of the acetylene flame were 
really as high as the former estimate, the acetylene 
light should be much more powerful still than it is. 
But the carbon particles may exercise a selective 
absorption, and the luminous flames offer problems 
which are far from being solved. The subject is 
too-wide ; we will confine ourselves to some points. 
Gases and Flames.—When energy is conveyed to 
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a body, solid or gaseous, the energy may wholly 
be transformed into heat—regular radiation in R. 
von Helmholtz’s sense ; or wholly be transformed 
into visible radiation of a particular wave-length 
(vacuum tubes)—irregularradiation, or luminescence 
of E. Wiedemann ; or both radiations will be set 
up simultaneously, and in that case the average 
temperature of the body need not be the tempera- 
ture of all the particles, and the radiation need not 
correspond to the average temperature. It seems 
probable that simply hot elementary gases have no 
absorptive power nor emissivity. Rontgen demon- 
strated that dry air does not expand when radiated 
upon, while air containing water vapour does ex- 
pand; onlyin the latter case is therefore absorption of 
radiant energy (we do not refer ‘to Réntgen rays). A 
burning gas is luminous; a gas of the same tempe- 
rature in which no chemical combination goes on, 
possibly not luminous. When gases radiate they 
also absorb the rays they emit in accordance with 
Kirchhoff’s law. . If we increase the thickness 
of the gaseous layer, absorption and emission increase 
with the thickness and the density of the gas until 
a constant relation is established. According to 
Rossetti, that state is, in a Bunsen burner, reached 
already when the flame attains a thickness of 
1 centimetre. The total radiation will be propor- 
tional to the mass of the gas, and with increasing 
density the spectrum of a gas should, and does, 
— more and more equal to the spectrum of a 
solid. 

In a gas, argued R. von Helmholtz in 1889, on 
lines. first -indicated by Johnstone Stoney, we 
have translatory movement of the molecules as 
such, and intra-molecular oscillatory or rotatory 
movements. The absolute temperature and the 
kinetic pressure upon the walls depend only upon 
the molecular vibrations, and the pressure is pro- 
portionate to the temperature—not to its fourth 
power. In all gases whose specific heat at constant 
volume is independent of the temperature, the ratio 
of the two kinds of vibrations is constant—4:6. 
When the specific heat is not constant, the intra- 
molecular vibrations increase in intensity at a more 
rapid rate than the others, and more rapidly there- 
fore than the absolute temperature. But there is, 
for every temperature, a certain tendency to main- 
tain equilibrium. Otherwise we could not under- 
stand how the originally intra-molecular energy of 
combustion passes into molecular energy, as evi- 
denced by a rise in temperature. How that change 
is effected we do not know; it may take place during 
the collisions of:the molecules in their translatory 
movements, whose fréquency will. increase with 


'| density-and temperature. 


The ‘radiation ‘of a ‘burned molecule is, imme- 
diately after combustion, probably very high ; but 
the energy of chemical collisions tones down or 
ebbs away, and-during that period. the. irregular 
radiation is. converted into, regular radiation. _In 
the bolometer we measure the radiation emitted 
during a time period which, depending upon 
external circumstances, extends from the moment 
of ignition to the moment of contact with the outer 
cold air. The length of that period is influenced 
by the shape, density, and velocity of the gas-jet, 
and by the period of ebbing away of the intra-mole- 
cular vibrations.- Preheated gases, it is well known, 
give shorter non-luminous flames than not pre- 
heated gases, because the toning-down period is 
shortened, and these flames act less powerfully on 
the bolometer, while luminous gas-flames gain in 
intensity by preheating. - The influence of the 
presence of inert gases is very complicated. The 
total radiation of luminous flames is not much 
greater than when these flames are made non- 
luminous in the Bunsen burner, and when thé 
radiation is referred, not to the quantity of burni? = 
gas, but to the quantity of the Lurned gas, the 
numbers become equal. peng e: 

We have spoken at some length of these views 
of R. von Helmholtz because his broad standpoint 
and careful experiments gave the highest’ promise. 
The problem—light and heat radiation in burning 
gases—had been set as a prize problem by the 
Verein zur Beférderung des Gewerbefleisses, and 
young Helmholtz and W. H. Julius, of Amsterdam, 
were the prize essayists; R. von Helmholtz died, 
unfortunately, before the completion of his re- 
searches. 

Two years ago J. H. Jeans, of Cambridge, com- 
municated an attempt to give a consistent inter- 
pretation of the mechanism of radiation to the 
Physical Society, of London. He refers the 
phenomena of radiation, electricity, and magnetism 
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to the structure of matter, attributing definite 
properties to the molecules; but it would be 
impossible to deal with his mathematical deductions 
in these columns. 

Holborn and Kurlbaum have quite recently 
endeavoured to determine the temperatures of 
luminous flames with the aid of their ingenious 
optical pyrometer.* An image of the incandescent 

dy, say a coal fire, is produced at a spot where 
a small incandescence lamp is burning ; the lights 
are examined through a red glass. The lamp 
current is regulated until the filament glows as 
brightly as the source of light behind, and dis- 
appears, therefore; both sources of light should 
then have the same temperature, which is known 
from the current passing through the filament. 
Similarly the temperature of a gas flame could 
be ascertained by observing when a flame, placed 
before an incandescent black body, does not 
alter the luminosity of that body. The method 
could manifestly not be applied when there are 
chemical or other luminescent vibrations in the 
flame; but Holborn and Kurlbaum consider that 
it should answer when we. have reason to believe 
such vibrations to be absent. They find thus for 
the candle flame, temperatures of 1430 deg. Cent. 
or 1700 deg. absolute ; whilst Lummer and Pring- 
sheim’s values lie between 1750 deg. and 1960 deg. 
absolute. For this reason Kurlbaum ascribes a 
kind of selective absorption to carbon in such thin 
layers as in flames; but Lummer does not trust 
the method. 

Temperatures of the Sun and Stars.—Returning to 
our temperature estimates of incandescent bodies, 
the temperature of the sun would be 5880 deg. 
absolute if it glows like a black body, and 5200 deg. 
if like platinum ; for Langley found the maximum 
energy at wave-length \,,=0.5, so that T= 2940/0.5 
= 5880. From Stefan’s law and Langley’s solar 
constant for the energy which the sun sends to the 
earth, Warburg has derived 6500 deg. Harkdnyi, 
of the O-Gyalla Observatory in Hungary, last year 
applied a similar line of reasoning to the fixed stars 
which give continuous spectra, taking Vogel’s 
spectro-photometrical measurements, and using not 
the A,, alone, which are too uncertain, but the 
whole spectrum. For comparison he determined 
the ratios petroleum lamp to sun, and petroleum 
lamp to are lamp; for the sun spectrum he took 
Mouton’s values. Harkdnyi’s maximum and mini- 
mum temperatures are :— 


Sirius 6400 5700 deg. absol. 
Vega Se 6400 5700 ss 
Arcturus ... 2700 2450 i 
Aldebaran... 2850 2550 ae 
Betelgeuze nie 3150 2800 oe 
Petroleum lamp ... 2050 1800 ¢ 
Are lamp ... .. 3500 3150 fi 
Sun... cot 5450 4850 * 


We see the different estimates of the sun tem- 
perature are not in close agreement ; but all are 
very far removed from the 100,000 deg. which 
used to be assumed. It will be noticed that the 
comparatively cold stars of this table are known as 
red stars, which many astronomers have long re- 
garded as cooling stars. But all these estimates 
are very uncertain, since in the stars and in the 
sun we may have to deal with luminiscences of dif- 
ferent characters, and a layer of cooler vapours sur- 
rounding the hot interior. That applies still more 
to comets and shooting stars, whose mass C. C. 
Hutchins in 1890 attempted to estimate by photo- 
metric measurements. He evaporated an_ iron 
meteorite in the lower carbon of an are lamp, and 
compared the energy given out to that of a standard 
candle, which he found to be 1.23 x 108 ergs per 
second (total radiant energy in all directions). 
About 2 per cent. of this energy of the candle was 
visible—that is, 2.46 x 10° ergs per second, or 
11 foot-pounds per minute. The result of the 
calculation was that a met2or giving as much light 
as a star of the first magnitude, moving at 50 miles 
distance with a velocity of 25 miles per second and 
lasting for two seconds, would have a mass of only 
0.029 gramme. 

IUumination. — Looking again at the energy 
curves of the spectrum, we find that the relation 
between light and heat rays becomes more favour- 
able to illumination at high temperatures. If H, 
and H, are the total light fluxes at the temperatures 


T, and T,, then # = (Z y will hold within small 
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temperature intervals. For bright platinum the 
values of x are given in the following table :— 


| | 
T absolute deg. 900 | 1000 | 1100 | 1200 | 1400 | 1600 | 1900 


a | 30 





By increasing the temperature we obtain, there- 
fore, a yield in light which is enormously greater 
than the temperature increase ; yet while at red 
glow an increase of temperature secures an increase 
in the light yield, measured by the 30th power, at 
white glow the light flux grows only with the 
14th power, and at still higher temperatures x seems 
to approach the value 12 asymptotically. If we 
could raise the temperature of an incandescent 
body from 2000 deg. to 4000 deg.—that is, in the 
ratio 1: 2—we should obtain 2" = 4096 times as 
much light. We cannot perform such experiments ; 
but the monochromatic light flux from the yellow 
portion of the spectrum (wave-length 0.589 /), for 
instance, is doubled when the temperature is raised 
from 1800 deg. to 1875 deg.—i.e., by only 4 per 
cent. 

How arises this enormous increase in the light 
yield, since the total radiation increases only with 
the fourth power? It is a physiological problem. 
Our eye is strangely more sensitive to the small 
waves produced at very high temperatures than to 
coarser colder waves. To a certain extent that may 
be a kind of adaptation. Our natural source of 
light and heat is the sun; and in the sun 
spectrum the maximum energy radiation—the \m 
of the formulee—comes from that portion which 
to our eye appears brightest—the yellow-green. 
At still higher temperatures the maximum 
energy radiation travels into the violet and ultra- 
violet. To go to such high temperatures would 
therefore be unprofitable, if it were possible ; for 
the ultra-violet is already quite invisible to us. 
The question is, whether higher temperatures might 
technically be adopted for our ordinary lamps. The 
electric arc furnishes the hottest, most powerful, and 
also one of the cheapest lamps. We cannot raise its 
temperature still higher ; for carbon is evaporated 
in the crater, and the boiling-point of carbon defines 
the limit of that temperature. But we can intro- 
duce other substances into the arc which, by their 
own incandescence, send out light. The idea is 
very old ; Casselmann showed coloured arc lights, 
fed with Bunsen cells, in 1844. Yet the Bremer 
lamps, the Siemens effect lamps (containing lithium 
and strontium salts), and others are practically 
novelties of the last few years, and it is very 
difficult to ascertain at what temperatures these 
luminous radiations actually take place. 

In the electric incandescence filament we also 
seem to be limited as to temperature. For though 
we may obtain more light by increasing the cur- 
rent, that current costs money, and we know that 
we shorten the life of the lamp. It may yet be 
worth our while, however. High potential lamps 
are now in favour. The normal temperature of the 
filament is, according to Holborn and Kurlbaum, 
about 2000 deg. absolute ; at 3000 deg. the filament 
givesway. Before that happens, however, the candle- 
power, which requires on average an expenditure of 
3 watts, can be obtained at 0.13 watt. Would it not 
be economical, Lummer has asked, to run three 
lamps at much increased light yield for, say, 300 
hours, instead of one lamp for the normal 1000 hours? 
The question deserves careful consideration. It was 
asked when patent privileges kept the price of the 
lamps high, and should receive renewed attention 
now, when the manufacture of lamps has been so 
cheapened that the price of lamp renewals no 
longer forms a chief item. 

The Nernst lamp and the osmium lamp owe their 
brilliancy largely to their high temperatures, though 
they cannot quite be ranged with the black body 
and bright platinum. For Lummer’s estimate for 
the temperature of the Nernst lamp, 2300 deg. 


absolute, should make the lamp (5) —ine., 
2000 


5.3 times—more powerful than the electric glow 
lamp, while it is, at the outside, perhaps twice as 
powerful. But the great effect of high tempera- 
ture is best illustrated by our incandescence gas 
lamps. Provided we can furnish a solid which will 
bear incandescence for long periods, it does not 
much matter whether we heat that body with 
hydrogen, gas, petroleum, or spirit. We have 
now the incandescence oil-burners for lighthouses 
of T. Matthews, giving in single-mantle flames a 
light intensity of 1100 candles, with an oil con- 





sumption of one pint per hour, and in triple-mantle 
flames, 2700 candles, with an oil consumption of 
3 pints per hour. Such things were considered 
perfectly feasible many years ago, when Drum- 
mond’s limelight made its first appearance ; but 
had it not been for the indefatigable researches of 
Auer von Welsbach and many others, carried on 
at very heavy expense, that prospect of success 
would long ago have been abandoned as hopeless. 

In the incandescent mantle we have a certain 
(probably not large) amount of luminescence other 
than thermal. For it is well known that neither 
pure thoria nor pure ceria will give the high lumin- 
escence which we obtain with mixtures, possibly 
molecular compounds, in which thoria predominates ; 
the best technical mantles consist of 98.5 per cent. 
of thoria and 1.5 of ceria. We may want real com- 
pounds, as Welsbach assumes, or eelective absorption 
(Le Chatelier), or some catalytic action (H. Bunte) 
of the ceria ; it does not all appear to be purely 
thermal effect. In the vacuum tubes we have long 
been acquainted with pretty light effects appa- 
rently of no practical value. But we have made 
progress. Tesla first showed that alternating 
electric currents of very high frequency pro- 
duced considerable luminosity in  electrodeless 
vacuum tubes. The energy expenditure is ex- 
ceedingly low in these cold lights—many hun- 
dreds of times less than in our candles. The 
mercury lamps of Arons and of Lummer, in which 
the electric arc is established between two mercury 
cups joined to a long vacuum tube, have, by P. C. 
Hewitt, been transformed into a very promising 
and, it is stated, highly economical lamp. 

A practical utilisation of the fluorescent light 
has not been worked out yet, if it be possible. 
Fluorescent bodies have the peculiar property— 
studied first, in 1862, and chiefly by Stokes—of 
being able to change the wave-length of the 
incident radiation which, by its absorption, excites 
radiations in addition to the true temperature 
radiations of the body. As a rule, the new 
waves are of greater wave-lengths. Thus, when 
monochromatic violet rays fall upon petroleum, 
the petroleum spectrum shows all the colours 
of the spectrum up to the yellow and red. 
But with substances distinguished by a strong 
selective absorption we may obtain green light— 
i.e., light of smaller wave-length— under red illumi- 
nation. This selective absorption goes together 
with a pronounced reflection of the very radiations 
which are absorbed. By six reflections of the beam 
of radiation Rubens has isolated rays belonging to. 
the absorption bands of the ultra-red of sylvin. 
Between — 200 deg, and + 1500 deg. Cent. the 
intensity of these ‘‘ Reststrahlen” appears to vary 
directly as the absolute temperature, and not with 
any higher power of the temperature. These are 
difficulties which the above-mentioned formula of 
Planck perhaps meets best. Fluorescent, elec- 
trical, and chemical—i.e., non-thermal radiations— 
are characterised by higher wave-lengths than be- 
long to the temperature ; such radiations are an indi- 
cation that a steady state has not yet been arrived 
at, and they fade away quickly, often with the ces- 
sation of the exciting cause. 








TUNNELLING THE Hupson.—The north tube of the 
Hudson Tunnel from New York to Jersey City is now 
nearly completed, considerably less than 800 ft. remain- 
ing to be traversed by a shield working from the Jersey 
City end. The south tube is not so forward, but work is 
being pushed on from both ends. 





Mexican Rattways.—The Mexican National Railway 
Company has completed a new line which reduces the 
railway distance from Gonzales to Mexico by 38 miles. 
The new rails used by the Mexican National upon this 
line, as well as upon improved gradients and curves upon 
the company’s other lines, all came from Europe—75,000 
tons from England and 25,000 tons from Belgium. 





THE PETROLEUM PRODUCTION OF THE WORLD IN 1902. 
—The total production of crude petroleum last year is 
estimated, approximately, by an American statistician at 
177,230,900 barrels (of 42 gallons), the quantities produced 
in different countries being as follows :— 
Percentage of the 


Number of 

Name of Country. Barrels. whole Production 
United States .. 80,894,590 45.64 
Russia .. a - a 80,540,045 45.44 
Sumatra, Java, and Borneo 5,860,000 3.31 
Galicia .. " Ss = 4,142,160 2.35 
Roumania 2,059,930 1.16 
India 1,570,500 0.89 
Japan 1,198,000 0.67 
Canada .. ‘ 0.29 
Germany 352,675 0.20 
Italy .. 45 12,000 0.02 
Other countries 26,000 0.03 

Total 177,230,900 100,90 
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THE EFFECT OF IMPURITIES ON 
COMMERCIAL COPPER. 
By Ernest A. Lewis, F.C.S., Birmingham. 


Tue study of the effect of impurity on copper is | 
one of the most difficult problems a metallurgical 
chemist has to deal with, as the effect of single | 
impurities is different to the effect of impurities in | 
the presence of one another. The literature on the | 
subject is very limited. I believe the only papers | 
which have been published on the effect of impuri- | 
ties on copper are ‘‘ The Effect of Small Quantities 
of Impurities on Copper,” by Professor Arnold and | 
Mr. J. Jefferson (ENGINEERING, vol. lxi., page 176), | 
and the various reports of the Alloys Research Com- 
mittee of the Institution of Mechanical Engineers. 

The effect of single impurities on pure copper 
may be divided into,three groups, according to 
their effect on the microstructure. 

First Group.—-Metals which separate out round 
the copper crystals in the free state, such as lead | 
and bismuth. 

_ Second Group.—Metals which alloy with a por- | 
tion of the copper, and separate out round the | 
crystals as an alloy, such as arsenic, antimony, tin, | 
zinc, and the non-metals oxygen, phosphorus, and | 
sulphur. This group may be again divided into 
two groups, according as to whether the alloy 
separates out into two constituents after it has 
solidified or not. ‘ 

(a) The antimony, zinc, and oxygen alloys sepa- | 
rate into two constituents—namely :— 

1. Copper and copper antimonide ( ?) 

2. Copper and Cu, Zn (?) 

3. Copper and Cu, O. 

(b) The arsenic, phosphorus, and tin separate 
out round the crystals of copper as a single alloy, 
or a solid solution of arsenic, tin, and phosphorus 
a oper “A ae two micro-constituents cannot 

) overed. Su separ 
edinhiae. phur separates out as cuprous 

Third Growp.—Metals which dissolve in the 

copper crystals and do not separate out, but form 








'a thin skin of lead or bismuth ; these two metals | metallic state. 
‘make copper so brittle when present in small | 
| quantity that it will not roll. 


'dangerous than lead, but it is never present in 
|modern copper in the free state in anything like! Some months ago Mr. L. Archbutt, F.I.C., told 


\this quantity ; its action is interesting as illus- | 


| rolled hot, and is very malleable. 


a solid solution, such as iron, manganese, alu-| network; the micro-structure is similar to pure 
minium, and nickel. | copper. 

The micro-photographs illustrating Professor | © ‘The impurity which is most important in deter- 
Arnold’s paper (ENGINEERING, vol. Ixi., page 176) | mining the working properties of ordinary refined 
show the micro-structure of copper so well that I | copper is the oxygen, or, as I prefer to put it, the 
do not think it is necessary for me to reproduce | cuprous oxide (Cu, Q). The action of the oxygen in 
similar photographs to illustrate this article. /neutralising the impurities is generally explained 

Pure copper, which has been melted and allowed | by saying that the impurities are oxidised by the 
to cool down slowly, shows under the micro- | oxygen, and in the state of oxide are harmless ; if 
scope, after polishing and etching with ammonia, | there is too much oxygen, the copper.is said to be 
crystals with sharp, fine boundary lines. ‘*underpoled,” or all the impurities are present as 

When pure copper is alloyed with 0.2 per cent. | oxide, and there is also an excess of Cu,0. If 
lead or bismuth, after polishing and etching; the | there is too little oxygen, the copper is said to be 
crystals of copper are seen to be.surrounded with | ‘‘overpoled,” or all the impurities are present in the 

When the right amount of oxygen 
is present, the copper is said to be ‘‘ tough-pitch.” 
I do not'-think this’ explanation of the action of 
oxygen is sufficient. 





Bismuth is far more | 


|me that he had noticed that copper containing a 


trating the effect of metals of the first group on | rather high percentage of arsenic could contain a 
copper. The presence of 0.002 per cent. bismuth is | percentage of bismuth which would spoil a copper 
sufficient to make pure electrolytic copper, which | containing no arsenic. This led me to make a few 
has been melted, brittle, when there is no Cu, O /experiments on the effect of impurities in the pre- 
present. sence of one another. 

Pure copper, containing 0.2 per cent. arsenic,| I made small tests, weighing about 6 lb. each, and 
phosphorus, or tin, when polished and etched, is | rolled them into sheets at a red heat, and noticed 
seen to consist of crystals of copper surrounded by | the effect of the impurity on the rolling properties. 
a network which cannot be resolved into two con-| Pure electrolytic copper was used, and it was 


| stituents under the highest magnification. Copper | melted under a thick layer of coarsely powdered 


containing 0.2 per cent. of these elements can be | charcoal in a plumbago crucible to prevent oxida- 
tion. The impurity was added when the copper 


Pure copper containing 0.2 per cent. antimony, | was molten, and well stirred into the copper, which 
zine, or oxygen, when polished and etched, shows | was then cast, 


a network ; but it can be seen that the network | Bn : Bending Test 
contains two constituents. The presence of 0.2 | — th en on Fat ie pcAnnealed). 
per cent. antimony or zinc is very injurious, as| ™ °1 Percent. le ne ee 
pure copper containing them rolls very poorly, | ‘ along the bend 
cracking at the edges. Of Cu, O, 1 per cent. may | 2. 0.1 percent. bismuth Cracks verybad- Will not bend, 
és P a e ly at edge but breaks off 
be present in copper without affecting its mallea- | short. 
bility, if no other impurity is also present. | 3 0.1 percent. antimony Cracks at edge  Bendsfairly well, 


but cracks 
along the bend 
Bends poorly, 





Pure copper containing 0.2 per cent. iron, man- 


ganese, aluminium, or nickel, does not showany| 4. 0.1 per cent. ainc Cracks at edge 
| 5 
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No. Impurity Added. Rolling Test. pene hog 
5. 0.1 percent. sulphur Cracks badly Bends badly. 
6. 0.6 per cent. arsenic, Slightly cracks Bends well, with 
0.1 per cent. lead at the edge no cracks. 


Cracks at edge, Bendsfairly well. 
but not so bad 


as without the 


7. 0.6 per cent. arsenic, 
0.1 per cent. bismuth 


Bends well. 
Bends well. 


arsenic 
8. 0.6 per cent. arsenic, Rolls fairly well 
0.05 per cent. bismuth 
9. 0.6 per cent. arsenic, 
0.1 per cent. anti- 
mony 
0.6 per cent. arsenic, 
0.1 per cent. zinc 
0.6 per cent. arsenic, 
0.1 per cent. sulphur 
0.5 per cent. tin, 0.05 
per cent. bismuth 
0.5 per cent. tin, 0.1 
per cent. lead 
0.5 per cent. manga- 
nese, 9.05 per cent. 
bismuth 
0.5 per cent. manga- 
nese, 0.1 per cent. 
lead 


Cracks at edge 


Rolls fairly well Bends fair. 


Rolls fairly well Bends fair. 


Will not roll 
Will not roll 
Will not roll 


Rolls badly 


0.5 per cent. manga- Rolls well Bends well. 
nese, 0.1 per cent. 
sulphur 

0.5 per cent. alumi- 
nium, 0.05 per cent. 
bismuth 

0.5 per cent. alumi- 
nium, 0.1 per cent. 
lead 

0.5 per cent. alumi- 
nium, 0.1 per cent. 
sulphur 


From the above results it will be noticed that 
the arsenic has the property of neutralising to a 
certain extent the injurious effect of bismuth, lead, 
and antimony, and that tin, manganese, and alumi- 
nium intensify the effect of the impurity. 

In the discussion on the second report of the 
Alloys Research Committee (page 174), some inte- 
resting figures are given of the analyses of locomo- 
tive firebox plates. Three good plates contain, on 
an average— 


Will not roll 
Will not roll 
Bends well. 


19. Rolls fair 


Per Cent. 
Lead : 0.08 
Arsenic om ox : 0.54 
and eight bad plates contain, on an average— 
Per.Cent. 
Lead . 0.23 
Arsenic 0.08 


and the conclusion drawn is that good copper must 
contain a fair percentage of arsenic and but little 
lead. Ithink that the explanation of this is similar 
to the explanation of the mechanical properties of 
the brasses. The brasses containing under 63 per 
cent. copper can be worked hot because they con- 
tain a eutectic alloy (Cu Zn + x Zn) which holds 
any lead and tin in solution; if there was no eutectic 
alloy capable of holding lead and tin in solution, 
the brasses could only be worked iu the cold, like 
the brasses containing a higher percentage of 
copper, which do not contain this eutectic alloy. 

In pure copper the bismuth and lead are insoluble 
in the amuee of copper ; the presence of arsenic 
forms an alloy with a portion of the copper, which 
‘ is probably a solution of arsenide of copper in 
copper ; and this alloy, which separates out round 
the crystals of copper as a network, is capable of 
holding any bismuth and lead in solid solution, and 
thus rendering them harmless. Another point 
which will be noticed is that those metals which dis- 
solve in the crystals of copper, such as manganese 
and aluminium, cause the bismuth and lead to have 
a far more injurious effect ; in fact, the plates split 
up the centre after one pass through the rolls. The 
probability is that these metals, by dissolving in 
the copper, completely destroy the slight cohesion 
there may exist between the crystals of copper and 
the fine network of bismuth or lead surrounding 
them. 

Another interesting point is that manganese and 
aluminium, when present in quantity of 0.5 per 
cent., are capable of neutralising the effect of 0.1 per 
cent. sulphur. I proved that the manganese and 
sulphur were present by chemical analysis after roll- 
ing. The most probable exp‘anation of this is that 
the manganese, by dissolving in the copper crystals, 
gives them the property—which pure copper has not 
got—of holding copper sulphide in solution. 

These results are only preliminary experiments 
and require careful analytical and microscopic work 
to confim them. 

I have not yet been able to do experiments on 
the effect of oxygen on copper in the presence of 
other elements; but as the fesult of some years’ 
experience in copper, I have come to the con- 
clusion that the oxygen acts in the same way as 
arsenic. It unites with some of the copper, form- 
ing cuprous oxide, and this acts in the same way 





as cuprous arsenide—it dissolves in a portion of 
the copper, and separates out as a eutectic alloy, 
which is capable of holding the impurities in solu- 
tion; and the amount of cuprous oxide which 
should be present varies with the amount of im- 
purity present. When too little cuprous oxide is 
present, some of the impurity, such as lead, will be 
present in the free state—that is, overpoled copper. 
Too much cuprous oxide shows that not only are 
the impurities held in solution, but the excess of 
cuprous oxide is acting injuriously. 

Analyses of copper tubes, rods, &c., which give 
the oxygen by difference, are valueless, and there 
is no reason why the oxygen should not be deter- 
mined with the highest degree of accuracy by either 
of the combustion methods. I prefer oxygen to 
be reported in an analysis as so much percentage 
of cuprous oxide, as it is cuprous oxide which 
determines the mechanical properties of refined 
copper, and not free oxygen. 

There are four kinds of copper used now for 
boiler tubes, &c. :— 

1. Ordinary refined copper. 

2. Arsenical copper. 

3. Phosphorised copper. 

4. Copper containing 2 per cent. or 3 per cent. of 
nickel or manganese. 

And the following notes on the composition of 
the various kinds may be of interest :— 

1. Ordinary refined copper of good quality should 
contain 99.6 per cent. of copper, not more than 
0.1 per cent. lead or arsenic, not more than 0.05 
per cent. antimony, under 0.005 per cent. bismuth, 
and about 0.1 per cent. to 0.2 per cent. oxygen, 
according to the amount of lead, &c., present ; the 
more impurity present the more the oxygen that 
is required to form the cuprous oxide for the 
eutectic alloy of cuprous oxide and copper which 
will hold the impurities in solution and render 
them inert. The exact amount of cuprous oxide 
which must be present to dissolve the impurities 
can only be determined by experience. 

2. Arsenical copper is used for tubes and firebox 
plates, and it is one of the best kinds of copper for 
these purposes, for the following reasons :— 

(a) It has a higher tensile strength both at the 
ordinary temperature and at 250 deg. Cent. than 
ordinary refined copper. 

(b) The arsenide of copper which is present 
renders small quantities of lead and bismuth harm- 
less, by holding them in solid solution and not in 
the free state. 

(c) It is harder and tougher than ordinary copper. 
The amount of arsenic which should be present 
depends upon the other impurities present. If the 
arsenical copper is made from electrolytic copper, 
0.25 per cent. arsenic is sufficient ; if, however, 0.1 
per cent. or 0.2 per cent. lead is present, at least 
0.6 per cent. arsenic must be present; in any 
case there must be three times as much arsenic pre- 
sent as there is lead and bismuth, or the copper 
will be liable to crack. A copper containing 0.75 
per cent. arsenic may contain as much as 0.03 per 
cent. bismuth. The amount of oxygen present in 
any arsenical copper should not exceed 0.1 per 
cent. 

3. Phosphorised copper can only be made from 
the best quality copper. It should contain from 
99.7. to 99.8 per cent. copper. It is harder than 
ordinary refined copper. This kind of copper 
should contain from 0.05 to 0.1 per cent. phos- 
phorus, and not more than 0.04 per cent. oxygen. 

4. Copper containing 2 or 3 per cent. of nickel 
or manganese is harder than ordinary copper, and 
the tensile strength is increased. This kind of 
copper tube should only be made of electrolytic 
copper or other high-class copper, as, if it is made 
of ordinary commercial copper, the tubes are liable 
to crack. Sometimes tubes made of nickel copper 
will, after being cold drawn, split up the side when 
they are annealed. Tubes made of either nickel 
copper or manganese copper should only contain 
traces of lead or antimony. 
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Electrical Practice in Collieries: A Manual for Colliery 
Managers, Under-Munayers, Engineers, and Mining 
Students. By DanrEt Burns, M. Inst. M.E., Certificated 
Colliery Manager, Lecturer on Mining and Geology, 
the Glasgow and West of Scotland Technical College, 
1903. London: Charles Griffin and Co., Limited. 
Price 6s. net. } 

We have read this little text-book with much 

interest, and have no hesitation in recommending 














it to those of our readers who are engaged in 
mining, or in engineering work in connection with 
mines. The author has an intimate knowledge both 
of the special conditions under which work has to 
be carried on in collieries, and of the principles 
underlying the operation of electrical machinery. 
He writes clearly, and in these pages he gives much 
sound instructicn for the guidance of all who may 
read his book. 

The theoretical portion of the book may be readily 
mastered by any intelligent reader. The author re- 
cognises that the colliery manager does not desire, 
and is seldom qualified to appreciate, a treatise on 
dynamo-electric theory in all its details, but will be 
content if he can obtain a good knowledge of the 
broad principles on which the dynamo or motor 
works. Leaving aside, therefore, the purely 
scientific aspects of the subject, Mr. Burns explains 
simply sufficient of electro-magnetic theory to 
enable his readers to understand the operation of 
the machines with which they may be called upon 
to deal, and then discusses in some detail the 
mechanical construction of the constituent parts of 
the dynamo, and simple methods of locating faults. 
Practical mining engineers or managers will appre- 
ciate his explanation of the faults which may ordi- 
narily occur in the working of dynamos and motors, 
the causes of these faults, and the means of obvi- 
ating or of curing them. Electric lighting is dis- 
cussed in a separate chapter, and here, as in every 
portion of the work, the author’s instruction and 
advice on little matters of practical detail add con- 
siderably to the value of the volume. 

The special features of electrical practice in col- 
lieries are treated in three chapters. The first of 
these deals with pumping, and shows how electric 
driving may be used in connection with different 
kinds of pumps. Special attention is given to the 
question of the power required to start pumps which 
are used in sinking operations, and which may have 
to start with the discharge column full of water ; 
and the author shows how troubles may arise, and 
have arisen, through allowing an insufficient margin 
of power in excess of that required for the actual 
work done by the pump. Such practical matters 
as the best situation for pumps, the best voltage of 
supply consistent with safety and economy, and 
the most economical running speeds, all receive 
proper attention. _The-next chapter discusses 
haulage, and contains an account of the different 
systems in use and of the electric plant required for 
them. Finally, we have a chapter on coal-cutting, 
in which theauthor explains in an interesting manner 
the advantages that may be gained by the adoption 
of machinery and the best manner of laying off the 
workings to suit machine-cutting, and describes the 
different forms of coal-cutting machines used with 
electric driving. His remarks in this chapter on 
the intelligent use of electrical plant and tools 
should be carefully studied. A final chapter dis- 
cusses miscellaneous electrical appliances in use in 
mines. The volume provides an excellent practical 
manual, and we cordially recommend it to our 
readers. 


Electrical Engineering: An Elementary Text-Book. By 
E. Rosrenpere, Chief Electrical Engineer at Messrs. 
Kérting Brothers, Hanover, formerly chief of the testing 
department at the Vienna Schuckert Works. _Trans- 
lated by W. W. Hatpane Ges, B.Sc. (Lond.), 
A.M.I.E.E., Professor of Applied Physics at the 
Municipal School of ‘Touhaole 'y, Manchester; and 
Car. KinzBRUNNER, Lecturer on Electrical Engineering 
at the Municipal School of Technology, Manchester. 
1903. London and New York: Harper and Brothers. 
[Price 6s. ] 

Tus work is distinctly out of the ordinary run of 
text-books on electrical engineering, and its fea- 
tures are such as will commend it to that section 
of the public for whom it is written. On the title- 
page it is described as ‘‘ An elementary text-book 
suitable for persons employed in the mechanical 
and electrical engineering trades, for elementary 
students of electrical engineering, and for all who 
wish to acquire a knowledge of the chief prin- 
ciples and practice of the subject.” That is 
to say, the work is written for practical men 
who have not the necessary qualifications to 
enable them to study the intricacies of theory, 
and for those who turn to the subject with no 
special knowledge or training, but simply desir- 
ing to learn something of its principles. Now, it 
must be admitted that it is more difficult for a man, 
who is learned in his own subject, to write a text- 
book for such a class of reader than to write for 
advanced students, and where one may succeed, 
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probably ten will fail. But in the present case it 
appears to us that Mr. Rosenberg has succeeded 
in every way; his book is very readable, very 
sound, and very clear. It will appeal in a special 
degree to practical engineers working in electrical 
engineering shops, who are familiar with the con- 
struction of electrical machines and instruments, 
and who desire to know their properties and under- 
lying principles. The book had its origin in a 
course of lectures delivered by the author to the 
staff and workmen of a large electrical manufactur- 
ing firm, and the author’s explanations are all such 
as can be grasped by an intelligent workman. He 
makes free use of analogies to render his explana- 
tions clear, and he is happy in his choice. Take, 

for example, the following illustration, on page 197, 

of the effect of phase-difference between voltage 

and current upon the output in alternate-current 
working :— 

‘‘Tmagine a workman who is sometimes diligent 
and at other times lazy in an untidy workshop, 
where the tools are frequently lost. If he cannot 
find his tools just at the moment when he is most 
inclined to work, or, again, if he discovers them 
when he is inclined to be lazy, he will not in either 
case do useful work. The phase-difference between 
possession of tools and inclination to work brings 
about a working result of zero value, although 
there is sometimes inclination to work and some- 
times there are tools. If the ‘ phase-difference ’ is 
not quite as great—that is to say, if the man finds 
the tools just before he has lost his inclination to 
work—the result will not, of course, be nil ; but it 
will surely be smaller than if the possession of 
tools and full inclination to work had been simul- 
taneous. 

‘‘ Similarly, the electrical effect, the watt output, 
is smaller when a displacement of voltage, as 
regards the current, exists, and will be smaller the 
nearer the phase-difference approaches toa quarter 
period.” 

This quotation will serve as an illustration of the 
author’s method. His treatment of alternating 
currents is especially commendable, as, although 
the difficulties in the way of simplification are here 
greatly increased, he has succeeded in explaining 
the main principles without mathematics, and in a 
form which any intelligent lay reader can appre- 
ciate. There are separate chapters on continuous- 
current dynamos, electric motors, and accumulators, 
and one on electric lighting by incandescent and 
arc lamps. Four chapters are devoted to alternate- 
current working, the last and longest of the four 
dealing with multiphase alternating currents. We 
have not seen any elementary book on electrical 
engineering which is at once so ‘‘ popular” and so 
practical as this work, and we feel sure that in its 
English form it will meet with success. The trans- 
lators have done their work well, and the text reads 
as if it had been originally written in English. 
The appearance of the volume and the type and 
illustrations are all excellent, and the work is re- 
markably cheap. : 

Elementary Treatise on the Mechanics of Machinegy, with 
Special Reference to the Mechanics of the Steam; Engine. 
By Joseru N. Le Conrs, Instructor in Mechanical 
Engineering, -University of California. 1902. New 
York: The Macmillan Company. London: Mac* 
millan and Co., Limited. [Price 10s. 6d. net.].. ~ 


Fa 


Tats book contains the substance of a course of lec- | 


tures delivered by the author to his students in the 
University of California, and gives a very thorough 
and scientific analysis of the principles of mechanics 
and of their application to different problems con- 
nected with machinery. The work will not appeal 
to the purely practical man ; it is not intended for 
him. Rather is it a book to be read by the pains- 
taking student who is prepared to investigate 
thoroughly the geometry of the motions in ma- 
chines and the dynamical problems raised in con- 
nection with them. The reader must have a sound 
knowledge of mathematics, for the author, very 
properly, does not hesitate to use mathema- 
tical analysis when desirable, although the graphic 
method is also extensively employed. 

After an introductory chapter to explain some 
fundamental conceptions, the author, in Part II., 
discusses the transmission of pure rotation, devot- 
ing a separate chapter to each different means of 
transmission—(1) by a rigid intermediate member, 
(2) by friction gearing, (3) by belts and ropes, and 
(4) by toothed gearing. Another chapter deals 
with transmission of rectilinear translation, and 
the final chapter treats of transmission by cams. 





In Part III. the work is more specialised, as the 


author investigates the mechanics of the steam- 
engine, treating first the kinematics of the subject 
and then the dynamics. Here the discussion is 
more directly practical, and the dynamical portion 
is especially attractive in this respect. It contains 
a minute analysis of the forces active in the 
different parts of the machinery forming the com- 
plete engine, showing their relative importance and 
their bearing on the design of the engine. We have 





not space enough at our disposal to give details of 
the author’s treatment, but we may say that, from | 
our examination of his work, we feel sure that any | 
one who studies it attentively and follows carefully | 
and intelligently the author’s explanations and_| 
analyses, will acquire a sound knowledge of the, 
subject with which it deals, and will accord credit 
to Mr. Le Conte for a greater amount of originality 
than he claims for himself in his preface. 





Precedents in Private Bill Legislation Affecting Gas and 
Water Undertakings ; 1891-1901. Compiled by E. H. 
Stevenson and KE. K. Burstat. London: Walter 
King. [Price 21s.] 

THE great and increasing interest taken in gas and 

water undertakings, as well by municipalities as by 

the general public, has led to the making of many 
books on the subject—good, bad, and indifferent. 

The work under consideration is rather a col- 
lection of statistics than of precedents in Private 
Bill legislation, and as such the category to which we 
assign it depends almost entirely on the accuracy 
of its figures, the convenience of its arrangement, 
and its completeness. The book consists of a 
series of tables giving statistics and information as 
to the supply, charges, dividends, &c., of under- 
takings in the United Kingdom between the dates 
mentioned in the title. The figures, so far as. we 
have tested them, seem accurate and the index 
complete. 

It would, we think, have been more convenient 
if, in the separate tables, all the Acts relating to a 
particular place had been kept together, rather 
than distributed chronologically. For a user of 
the book is more likely to wish to find the date 
and provisions of the Acts applying to a particular 
place than to know the date and wish to find the 
other particulars. But this is not a matter which 
seriously impairs the efficiency of the book. 

As to completeness, it is, of course, impossible 
without lengthy investigation to judge authorita- 
tively of this. But where we have tested it, the 
book seems to contain all information necessary. 
We note a misprint, ‘‘ Holylake” for ‘*‘ Hoylake,” 
on page 78. 

The tables relating to the transfer of undertakings 
from companies to local authorities will be found 
specially interesting at the present time, when the 
whole question of municipal trading is so much to 
the fore, and the proceedings before the Water 
Board Commission arouse so much interest. 
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LONDON AND BRIGHTON RAILWAY 
WIDENING. 


(Continued from page 691.) 


Norra of the embankment, which was described 
in our previous article, there is an open cutting, 
which attains a depth of 60 ft., and which at one 
point is spanned by a three-arched brick bridge 
carrying a roadway, and this bridge we illustiate 
on page 768 (Figs. 58 to 62). Notable features are 
the height of the arches and the gradient of the road 
carried. The arches, which are circular, are of £0 ft. 
span, the centre one rising 49 ft. above the forma- 
tion level. It will be noted that each arch is 
formed of two quadrants of different radii (23 ft. 6 in. 
and 26 ft. 6 in.), to suit the gradient of the road 
and the different heights of the piers. These piers 
are 6 ft. wide, and, as shown on Figs. 59 to 61, 
there are along their length arches of 6 ft. span, to 
reduce the weight on the foundations. The haunches 
are built solid in brickwork. The bridge is built 
on clay, and the load on the foundation is limited 
to 2 tons per square foot. Between the cutting 
and the tunnel the new line crosses the Merstham 
sandstone, where the material for the old Merstham 
Church and many other buildings have been dug 
out in headings, extending in some cases to a depth 
of 70 ft. below the surface of the road. 

We now come to the Merstham tunnel, the 
longest on this section, extending to 2212 yards, 
and shown on the plan, Fig. 63, page 768. This 
tunnel was pierced in chalk, so that there is no 
invert, and the walls are vertical. ‘The arch, which 
is semi-circular, has a radius of 13 ft., as shown in 
the cross-section, Fig. 64.. The tunnel was driven 
from both ends and from six shafts, which were 
sunk for the ultimate ventilation. These shafts 
vary from 144 ft. to 226 ft. in height from the for- 
mation level (Fig. 65). The work of excavation 
was carried out in the usual way : a bottom head- 
ing was driven in both directions from each shaft, 
‘* break-ups ” being made as soon as it was possible 
to get rid of the material. Part of the excavation 
was taken up the shaft and deposited on the ground 
at the top, while the remainder was utilised for 
forming the embankment south of the tunnel, to 
which we have just referred. This embankment, 
by the way, required the deposit of 450,000 cubic 
yards of material, while the tunnel necessitated 
the excavation of 160,000 cubic yards. Compara- 
tively little timbering was required in the tunnel. 
Phe'only other remark that need be made in con- 
nection with the work is that a very ingenious 
arrangement ‘of bricks. has been devised for the 
eyes of the shafts.. Usually they have metal rings ; 
but here the eye is entirely in brickwork, and the 
detail, Fig. 66, shows clearly how this brickwork 
was carried out. It will be seen that-very little 
cutting of brick was required, and that there is no 
‘*dog-toothing” at the junction of the shaft with 
the tunnel lining. This tunnel opens out into a 
cutting varying from 92 ft. below the surface at 
the centre of its length; as a consequence, very 
heavy wing walls had to be built in the tunnel face, 
as illustrated in Figs. 67 to 70. 

The material in the cutting is solid chalk, and, 
notwithstanding that the slopes are 4 to 1, out of 
this cutting alone 735,000 cubic yards of material 
were taken, most of which had to be conveyed to 
spoil-heaps. There is a certain amount of irony in 
the situation, in respect that about 200,000 cubic 
yards of this chalk had, in forming the cutting, to be 
cut out from the position into which it had been 
tipped when the company made their original line 
between Croydon and Hayward’s Heath. At this 
point, also, bridges carrying the old tramway line 
of sixty years ago from Redhill to Croydon were 
encountered, and ‘‘ finds” of archwological value 
were numerous. Over this cutting there are two 
accommodation bridges, both with brick arches of 
somewhat peculiar design, and one of these is illne. 
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MACHINES FOR USE WITH HIGH-SPEED TOOL-STEEL. 


CONSTRUCTED BY MESSRS. SIR W. G. ARMSTRONG, WHITWORTH, AND CO., 
(For Description, see Page 759.) 
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trated on page 758, Figs. 71 to74. It will be noted | levels of either railway to any appreciable extent. 
that the arch is thrown from concrete springing | The new line is 16.66 ft. above the old track, and 
blocks 9 ft. thick, built on the solid chalk. The arch| the angle of obliquity of crossing for one-half of 
has a span of 60 ft. and is 3 ft. thick at the crown, | the bridge is 12 deg. 16 min., and for the northern 
the height from rail level to soffit being 37 ft. The| half 13 deg. The total span of the bridge on the 
chalk slopes from the springing level downwards | square is 48 ft. 6 in., and on the skew 222 ft. The 
have a batter of 4 to 1, anc the face is lined with | bridge is built up of a series of girders transverse 
brick to prevent any wearing away of the chalk | to the rails, as shown on the plan, Fig. 76, and 
under the bridge. The superstructure of the bridge | these girders are carried partly on an abutment 
is of brickwork, and the width of the roadway is|and partly on piers, as shown on the plan. The 
20 ft. |abutments, built solid where the railway crosses 

At the end of this cutting the South-Eastern | them, have a length on one side of 160 ft., and on 
Railway is again crossed at an acute angle, as/the other of 152 ft. The piers which carry the 
shown on the small plan, Fig. 75. We illustrate|ends of the cross-girders are 4 ft. 6 in. square. 
on page 757 the construction of the bridge carrying | Between them there are arches with a span of 6 ft.; 
the new line over the old railway. It is of|the dimensions given in the plan, Fig. 76, are 
special interest, not only because of the heavy skew, | those over the plinths, which are wider than the 
but also because of the importance of minimising) piers to the extent of 4$in. The total length 
the depth of girder work, so as not to affect the | of brickwork embraced in the solid abutment 
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and in the series of arches and piers is 190 ft. 
on each side of the railway. The girders 
are set at right angles to the new line, and, 
consequently, askew to the South-Eastern line 
below. These girders are 56 ft. long, and are of 
the plate type, having a depth over all of 3 ft. Lin. 
They are built up as shown in Figs. 77 to 81. The 
formation width over the bridge is 27 ft. 10 in. 
Between the girders there are longitudinal bearers, 
1 ft. 3 in. in depth, riveted, as shown in the sec- 
tion, Fig. 78, to the underside of the top flange of 
the main girders, with angle brackets carried to the 
bottom flange and riveted to the web. These 
longitudinals again carry pressed troughing to form 
the floor over which the longitudinal bearers carry- 
ing the rails are set, as shown in the right-hand 
part of the longitudinal section, Fig. 78. On 
either side there is, as shown in the cross-section, 
Fig. 77, a gangway 3 ft. 8 in. wide, with a rail 
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arching is thrown between them, the radius being 
4ft.3in. This again is covered with rock asphalte 
and concrete. As shown in the cross-section, 
Fig. 90, the ground above had to be made up along 
the whole length of the covered way, the amount 
of material tipped for this purpose alone being 92,000 
cubic yards. This had to be levelled up to given 
slopes over and on each side of the covered way, 
nearly 7} acres in the grounds of the asylum being 
thus dealt with, and sown with the County Council 
mixture of grass seed, which, like most County 
Council ideas, is elaborate in its details. 

At both entrances to the covered way long 
retaining walls had to be constructed along the 
Brighton road, the railway in both points being 
above the highway. The wing walls at the ends of 
the covered way attain a height of 38 ft., and the 
parapet is another 7 ft. high, as shown in Figs. 84, 
85, and 89. The retaining wall at the south end— 
that to the left of the plan, Fig. 83—has a total 
length of 717 ft., including the abutments for the 
bridge carrying the railway over the road; the 
length at the northern end is 320 ft. The height 
varies at the south end from 38 ft. down to 5 ft., 
and at the northern end from 36 ft. downwards. 
The maximum thickness, as shown in Figs. 85 and 
87, is 8 ft. 3 in., and the walls are built of brick, with 
concrete backing. Counterforts are constructed at 
20-ft. intervals ; these vary in dimensions according 
to the height of the wall, the maximum being 28 ft. 
long by 10ft. deep, and the minimum 8 ft. by 6 ft. 
he front of the wall is vertical, and in order to 
get weight at the top the counterforts have a back 
batter of 1 to 8. Between the couynterforts dry 
filling of burnt ballast has been put in behind the 
wall for the same depth as the counterforts. At 
its greatest height the wall is formed of piers with 
vertical arches between, as shown on the plan, 
Fig. 83, and on the cross-sections, Figs. 85 and 87 ; 
these arches relieve the weight, save brickwork, 
and give the structure a less severe and heavy 
appearance. As the retaining wall is at a sharp 
angle to the walls of the covered way, as shown in 
the plan, the solid brickwork is relieved by arches 
having been turned, as shown in the cross-sections, 
Figs. 84 and 89. These arches are 8 ft. 3 in. span 
at the southern end and7 ft. 6 in. at the northern 
end, and are left open towards the railway, the 
joists for the roof of the covered way being carried 
on the arches. These spaces will form useful stores 
for the platelaying gangs. 

At the south end, where the angle of the road is 
acute to the line of the covered way of the railway, 
the end girders for the roof of the covered way have 
had to be supported—one end on the covered-way 
wall, and the other on the main girder carrying the 
railway over the Brighton road. In this case steel has 
been substituted for cast iron in the covered-way 
roof girders. As the main girder carrying the road 
has not a level top boom, steel stools were riveted 
to the boom to support these roof girders. These 
stools are shown clearly in the elevation and plan 
of the bridge, Figs. 94 and 95. In order to carry 
the boundary wall of the asylum grounds over the 
end of the covered way, in continuation of the 
parapet on the retaining wall, a heavy stringer 
girder had to be built in line with the abutment 
over the entrance from the covered way to the 
bridge. This stringer girder is supported by the 
steel roof girders of the covered way, and does not 
rest on the abutment wall of the bridge or on any 
part of the retaining wall, because it was felt that 
any vibration of the bridge girders, on which the 
roof girders rest, might cause this stringer girder 
to injure the brick wall. Its only support, there- 
fore, is the roof girders, and, through them, the 
main girder of the bridge crossing the road. .The 
stringer is 1 ft. 8 in. deep, and is of the web type, 
its total length being 104 ft. It is riveted to 
each of the roof girders, which it crosses on the 
skew. It was originally intended that the parapet 
on this stringer girder shou'd be of brick, but this 
was departed from in favour of the steel-built 
parapet, illustrated by Fig. 93. It is 9 ft. high at 
the south end and 10 ft. 6 in. at the north, giving 
a height from the level of the asylum grounds of 
8 ft. It is constructed of steel plates and stiffeners 
on the outside, and the }-in. rivets had to be 
countersunk on the inside. 

The bridge carrying the railway over the Brighton 
road, at the north end of the covered way—that to the 
right of the plan, Fig. 83—has a span of 45 ft. 3 in. 
in the square, and 71 ft. on the skew, the angle of 
obliquity being 40 deg. 30 min. The construc- 
tidn here is generally similar to that adopted for 





the bridge at the south end, which is illustrated on 
our two-page plate, and which we propose to 
describe in some detail. 

This bridge at the south end (illustrated by 
Figs. 94 to 110) has a span on the skew of 147 ft., 
and on the square of 45 ft. It will be noted from 
the plan, Fig. 94, that the main girders are of 
different lengths, owing to the width of the road, 
so that the angle of obliquity at the northern abut- 
ment is 20 deg. 2.50 min., and at the southern 
abutment 15 deg. 41.50 minutes. The longer 
girder is 192 ft. 6 in., and the shorter 164 ft. 10 in. 





The width of the bridge from centre to centre of 
girder is 29 ft. 6 in. The main girders are of the 
lattice type, and the longer is illustrated in detail | 
in our two-page plate. The depth in the middle is | 
18 ft., and at the ends 13 ft. The upper boom is| 
formed of three straight pieces, instead of being a 
continuous curve. The top and the bottom booms 
are of trough shape, and the girder is divided into 
bays of 9 ft. 8 in. in the centre, the end bays 
being slightly less. The top boom is built up of | 
five top plates and two side plates, forming 
with angle bracing a box section 2 ft. 4 in. by 2 ft. | 
internal dimensions, with a continuous angle- | 
stiffener around the interior, as shown in the detail, | 
Fig. 107. The bottom boom is also enclosed, 
having three bottom plates and two side plates | 
braced with angles (Fig. 108). All the plates are | 














s29er 


, in. thick, whilst the angles and tees are § in. 
The vertical members are built up, as shown, on 
the cross-section, Figs. 105 and 106, while details 
of the connection of the diagonal bracing, which | 
consists of flat bars riveted to the side members of | 
the top and bottom booms, are shown in Fig. 97. 
The end of the main girder at the covered way has 
been strengthened by web plating for its full depth 
throughout one bay (Fig. 98), while extra stiffen- 
ing has been given, as shown in sections, Figs. 
99, 103, and 104. This increased strength was 
found desirable, as this end carries not only the 
full weight on the two lines, but also the parapet 
and covered-way roof. The cross - girders are 
riveted to the bottom boom of the main girders, 
as shown in the cross-section, Fig. 101. These 
cross-girders are 1 ft. 10 in. deep, and each top| 
flange is formed of two plates, the upper being | 
1 ft. 2 in. wide, and the lower 1 ft. 8 in. The} 
floor plates are riveted on to the lower of these) 
plates, the upper being left flush, as shown in the | 
section, Fig. 102. Between the cross-girders there | 
are built-up troughs carrying longitudinal sleepers, 
as shown in the cross-section, Fig. 101, and in the 
longitudinal section, Fig. 102. The sleepers are 
wedged into the space in the troughs and asphalted | 
over, to prevent as far as possible water lodging in | 
the troughs. To the inside of the main girders a | 
timber screen has been secured, in order that | 
horses passing on the roadway may not see or be_ 
frightened by trains passing over the bridge. | 

The main girders are carried on special roller | 
bearings at the ends of the bridge furthest from 
the covered way, and these are illustrated in detail | 
in Figs. 109 and 110. The ‘‘roller” is of the form 
shown in Fig. 110, and is enclosed in a cast-iron bed- ! 
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plate with a cast-iron cover, which supports the 
girder on the bearing. These bearings, which are 
of a somewhat unusual form, are said to work well, 
and it is claimed for them that they are cheaper, as 
they can be constructed entirely of cast iron. 

The tops of the main girders are bound together 
by overhead cross-girders, 1 ft. 6 in. deep in the 
centre, and of the plate type. Owing to the skew 
of the bridge and to the fact that the tops of the 
girders are at different levels on the transverse line 
“af the bridge, these girders are of very irregular 
shape. 

he bridges we have described have all been 
tested with locomotives, that illustrated in the two- 
page plate having been tested with as many of the 
heaviest locomotives as could be placed upon it, 
when the deflection was about }in. North of the 
Cane Hill Asylum there is a three-arch bridge over 
Marrowpit-lane, near Coulsdon, the only notable 


| point being that the arches are built on the skew. 
At Stoat’s Nest the railway joins with the old 


main line, and fast trains can be passed over either 
the main or the local lines from Stoat’s Nest Station, 
the junction being immediately south of it. 

The section from Stoat’s Nest to South Croydon, 
which was authorised in 1899, extends for over 


'3 miles, and has involved the construction of two 


new local lines, with two new stations—one at 
Stoat’s Nest, the other at Purley Oaks, the latter 
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half-way between Purley and South Croydon. 
Purley Station was lately rebuilt and brought 
up to date with no less than six platforms. The 
section, which was carried out by Siusere. J. Fir- 
bank and Co., with Mr. A. G. Robertson as resi- 
dent engineer, on behalf of Mr. Morgan, did not 
involve any work of first importance. There were 
one or two 40-ft. girder spans to carry the line over 
public roads, and these were completed with girders 
and troughing. In this section, however, where 
arched bridges existed, the method of carrying out 
the widening work differed from that already noted 
in other sections. Instead of increasing the width 
of arch, a new girder bridge was built on either 
side to carry the new permanent way. The largest 
bridge is for the Godstone road, south of Purley 
Station, where new additional lines were laid on 
one side of the existing track. This bridge was a 
three-span bridge, the lines being carried on plate 
girders, with parapet girders on either side, witha 
flooring of buckle plates. As to the stations, these 
are of standard type, two of them having been con- 
structed by Messrs. J. Longley and Co., of Crawley, 
and a third by Messrs. Bulled, of Croydon. The 
permanent way of this section was laid by the com- 
pany’s workmen. 

In connection with the widening of the main 
Brighton line, an interesting piece of work was 
carried out at the same time between South and 
East Croydon, so as to relieve the Oxted an? Tun- 
bridge Wells traffic. Formerly the trains for this 
section left the main Brighton line at South Croy- 
don. By the provision of a double down track 
between these two points, distant about a mile, 
traffic at this point has been considerably relieved. 

(To be continued.) 
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FIELDING OIL-ENGINE. 


WE illustrate on page 753 a two-cylinder horizontal 
type oil-engine of 70 brake horse-power, constructed 
by Messrs. Fielding and Platt, Limited, of Gloucester. 

The cylinders, it will he seen, are opposite each 
other, their connecting-rods being coupled to separate 
crank-pins, the latter being placed at opposite centres, 
so that the inertia forces are balanced in a perfectly 
satisfactory manner. The benefit of this disposition 
is shown by the absolute steadiness with which the 
engine runs, at a speed of 220 revolutions per minute, 
although not bolted down. The corresponding piston 
speed is about 800 ft. per minute. The engine has 
been built specially for electric lighting, and is fitted 
with one heavy flywheel and an outer bearing to the 
crankshaft. In this particular instance the dynamo is 
driven by a belt from the flywheel, but when required 
a direct drive can be arranged for. Each cylinder 
is fitted with its own valve gear and governor, dupli- 
cate side shafts being employed. 

Governing is on the hit-and-miss principle, applied 
both to the vapour-valves and oil-pumps. The latter, 
of which there are two, draw from a pair of suction 
vessels, in which the oil is maintained by a fioat at a 
constant level, and deliver against a verf slight pres- 
sure into a vapouriser, where the oil vapour is mixed 
with a small amount of air. 

The engine is started in a very easy and reliable 
manner by direct air pressure admitted to one cylinder 
for two or three revolutions, until the other comes 
into normal action. The air for starting is pumped 
by the engine itself into a reservoir. The engine has 
been supplied to the order of the General Electric 
Company, and will supply the motive power for an 
electric light installation in the palace of the Emperor 
of Corea, The total weight of the engine is 194 tons. 








“A.W.” RAPID-CUTTING TOOL-STEEL. 

In our issue of November 13 last (see page 654 ante) 
we gave an account of a discussion on a report of Dr. 
Nicolson on some experiments made at the Manchester 
Municipal School of Technology on rapid-cutting tool- 
steel. Dr. Nicolson’s report we have also recently pub- 
lished in full (see pages 590 and 639 ante), as presented 
in the shape of a contribution to the Proceedings of the 
Manchester Association of Engineers, at a meeting of 
which society the discussion took place. It will be 
remembered that in the course of the discussion, Mr. 
J. Gledhill, of the firm of Messrs. Armstrong, Whit- 
worth, and Co., referred to certain experiments that 
had been made. We are now able, through the 
courtesy of Mr. Gledhill, to place before our readers 
illustrations (see Figs. 1 and 2, page 756) of the 
machine-tools which were used in making the experi- 
ments, and tables giving detailed results. 

One lathe used in the experiments has been designed 
expressly for high-speed steel. It has 12-in. centres, and 
has a front bearing 6 in. in diameter, the two cones 
being 15 in. and 17 in. in diameter respectively, with 
aratio of gearing of 12 to 1, the width of the belt 
being 7 in. The lathe works daily, turning armour- 
plate bolts and other parts at 135 ft. per minute cutting 
speed, the depth of cut being ? in., with a feed of 
32 cuts per inch of traverse. At this rate the tool 
will work seven hours without regrinding. The steel 
used is known as “‘ A. W.” high-speed tool-steel. 

Fig. 1, on page 756, illustrates the turning of 

stecl armour-plate bolts in the lathe, to which refer- 
ence has already been made. The cutting speed was 
135 ft. per minute, the depth of cut # in., 32 cuts 
were taken per inch of feed, and the time of cutting 
without grinding the tool was seven hours. 
_ In turning a steel forging the cutting speed was 
70 ft. per minute, the depth of cut 4 in., the cuts 
per inch of feed were 9, and the time of cutting was 
nine hours, at the end of which the tool was in good 
eondition. 

Another steel forging was turned at 56 ft. per 
minute, the depth of cut being } in., six cuts were 
taken per inch of feed, and the time of cutting was 44 
hours, without the tool being ground. 

An oil-hardened gun forging was turned at a cutting 
speed of 37 ft. per minute, the depth of cut was } in., 
the cuts per inch of feed were 16, and the time of 
cutting was 144 hours, without grinding the tool. 

Steel pins for a capstan lathe were turned at a cutting 
speed of 190 ft. per minute, and the depth of cut was 
1c in. The tools used on these pins ran for two weeks 
without grinding. 

. Among other results of turning steel forgings with 

A. W.” steel, the following may be mentioned :—A 
cutting speed of 200 ft. per minute, a depth of cut of 
rz in., and a feed of 16 cuts per inch ; a cutting speed 
of 150 pa yo minute, depth of cut ;; in., cuts per 
inch of feed 16; cutting speed of 100 ft. per minute, 
depth of cut } in., cuts per inch of feed 8; a cutting 
speed of 50 ft. per minute, depth of cut 2 in, and 
traverse per revolution @ in. : 

Fig. 2 illustrates the turning of a large iron casting, 
the cutting speed being 40 ft. per minute, the depth 
of the cut 1 in., the traverse per revolution ,*; in., and 





the time of cutting 3 hours, the tool being in good 
condition at the a. | : 

Turning a cast-iron flywheel 12 ft. in diameter by 
12 in. wide the cutting speed was 32 ft. per minute, 
the depth of cut 2 in., with four cuts per inch of feed. 
One tool finished the wheel. 

Another cast-iron flywheel, 5 ft. 2 in. in diameter by 
11 in. wide, was turned at a cutting speed of 45 ft. 
per minute. The depth of cut was ,5; in., there were 
four cuts per inch of feed, and one tool finished the 
wheel. 

Another cast-iron flywheel, 5 ft. 9 in. in diameter 
and 14 in. wide, was turned at a cutting speed of 
65 ft. per minute. The depth of cut was } in., twelve 
cuts were made per inch, and again one tool finished 
the wheel. 

A cast-iron roll 124 in. in diameter and 7 ft. long 
was turned at a cutting speed of 61 ft. per minute. 
The depth of cut was } in., there were six cuts per 
inch of feed, and one tool finished the roll. 

In turning a cast-iron drum 12 ft. in diameter and 
5 ft. wide, the cutting speed was 47 ft. per minute, 
the depth of cut 4 in., 12 cuts were made per inch of 
feed, and the time of cutting was 104 hours, the tool 
being in good condition at the end of the time. 

In planing lathe beds the cutting speed was 40 ft. 


would be expressed in Mr. Ferguson’s system as North 
8.75 per cent. E. 

The method adopted for dividing the half circle will 
be best aaadene by reference to the diagram, Fig. 2 
on the next page. Tangents are drawn to the semicircle 
at the points B B’ B”, which intersect at C and C’, each 
of the lines BC, C B’, B’C’, and C’ B” is divided into 
100 equal parts, and radii drawn through these to the 
centre of the circle, Each octant of the half circle is 
divided by these radii into 100 unequal divisions, 
which have, however, the property that the distance 
subtended by any successive pair of them on a perpen- 
dicular to their base line is constant. 

This method of division, when fitted to the vertical 
circle of a theodolite, gives a ready means of finding 
the distance of a staff from the instrument. In this 
case the circle would be clam with the line B’O 
horizontal. The telescope would then be adjusted till 
an even division was read on the circle, and a sight 
taken at near the foot of the staff; the reading might 
then be, for example, 2.31 ft. This done, the telescope 
would be moved up through, say, three divisions, and 
a new reading taken on the staff—say 12.47 ft. The 
difference between the staff readings is then 10.16 ft., 
and this, divided by the number of divisions moved 
through between the readings, is 3.387 ft., which, 


per minute, the depth of cut } in., eight cuts were | multiplied by 100, gives 338.7 ft. as the distance 


taken per inch of feed, and the time of cutting was 
about 14 hours. 

The following particulars are given as the results 
of tests of milling cutters made from the ‘‘A. W.” 
steel :— 


of the staff from the instrument. 

By using the divisions of the horizontal circle in 
trigonometric surveying, the solution of triangles can 
be effected without the aid of trigonometry. 

Thus, to take an example, let GH, Fig. 3, be a base 





When annealed, the steel can be machined as easily as 


line, say, 2300 ft. long, and P the third point, the 
| position of which is to be fixed. The angles PH K 


ordinary tool-steel, whilst the risk of the cutters cracking ‘and PGM are measured on Mr. Ferguson's system 


in hardening is very much less than when using ordinary 
water-hardened steels; in addition to which they can be 
worked at greatly increased speeds and feeds, They will 
run fora greater bear of time before requiring grinding, 
thus giving the cutter a longer life. A cutter of this 
steel, 4 in. in diameter and 1 in. wide, cut a slot }} in. 
deep through a steel forging, the feed being 2 in. per 
minute, and the peripheral speed of the cutter 137 ft. 
per minute, no lubrication being used ; the chips were 
quite blue, the cutter being quite uninjured. In another 
instance a similar cutter, running at a cutting speed of 
85 ft. per minute, worked several hours cutting slots 1 in. 
wide by } in. deep through cast-iron slides, without 
affecting the cutter beyond getting hot. 


For cutting chilled rolls, worn railway tyres, and 
similar hard materials, Messrs. Sir W. G. Armstrong, 
Whitworth, and Co. make a steel known as their 
“«T. Y.R.” brand, which, we are informed, is used b 
most of the principal railways at home and abroad. 
This is also an air-hardened steel. 

In regard-to drilling practice, the following results 
are given as obtained with twist-drills made with the 
ss A.W.” high-speed tool-steel :— 

A #-in. in diameter drill, making 525 revolutions 

er minute, drilled several holes through a 4-in. cast- 
iron block, the drill penetrating the block in 18 
seconds = 13} in. travel per minute, the drill being 
uninjured. A 3-in. in diameter dr#ll, making 360 
revolutions per minute, with a feed of 60 cuts per 
inch, and 6-in. travel per‘ minute, drilled 137 holes 
through a block of cast iron 4 in. thick without being 
reground, each hole being drilled in 40 seconds. A 
l-in. in diameter drill, making 240 revolutions per 
minute, with a feed of 55 cuts per inch = 43-in. 
travel per minute, drilled 76 holes through a block of 
cast iron 4 in. thick without being ground. A 1-in. 
in diameter drill, making 325 revolutions per minute, 
penetrated a 2-in. steel plate in 20 seconds; whilst 
the same drill, with the speed reduced to 250 revolu- 
tions per minute, and with a feed of 50 cuts per inch 
= §-in. travel per minute, drilled 150 holes through 
the same plate before requiring to be ground, each 
hole being drilled in 24 seconds. A 2-in. in diameter 
drill, making 80 revolutions per minute, drilled 124 
holes through a steel gun-cradle 5 in. thick, each hole 
being drilled in 6 minutes. A well-known drill of 
American manufacture drilled eight holes only, and 
then required grinding, owing to the corners being 
burnt. 

The value of the details here given will be appre- 
ciated, at the present time, by all interested in 
machine-shop practice, and do not call for further 
comment in this record. 








FERGUSON’S ‘“ PERCENTAGE” 
THEODOLITE. 

Wr illustrate on page 760 a tacheometer theodolite 
made by Messrs. 1’. Cooke and Sons, of York, in which 
is embodied a method of graduating the arcs due to 
Mr. J. C. Ferguson, M. Inst. C.E., which has certain | 
advantages. One half of each arc is divided in the 
ordinary way, so that vertical and horizontal angles | 
can be read off in degrees and minutes as with an 
ordinary thecdolite. The other 180 deg. of each arc 
is, however, divided on what Mr. Ferguson calls his 
percentage system, in which angles are denoted by 
the percentage borne by their tangent to the base ; 
that is to cay, a bearing of 5 deg. K. of the meridian | 


| Assume PH K is North, 50 per cent. W., whilst 
iMG Pis E., 30 per cent. N. 
We then have 


_ 100 
GM= go FM. 


_ 50 _ 50 
MH = 75 HK =i: P™- 
Adding, we have 
GM + MH=GH = 2300 = PM {3.333 + .5} 


= 3.833 PM. 
or 
PM=®.. x 2300 
23 , 
and similarly, 
— 3.333 
GM= 3555 * 2300. 

To find the length of G P the angle P G M is read in 
degrees by means of the other half of the divided 
circle of the instrument. In the example chosen this 
will be 16 deg. 42 min. This is halved, and the arc 
set to read 8 deg. 21 min., and the corresponding 
percentage reading is 14.78. 

Then we have 

GP _ PJ _ 30-1478 _ 15.32 
GM JM 14.78 14.78 
and G M is Ae 
3.5 
3.833 x 2300. 


: _ 15.32 _ 3.333 | 
eer 14.68 * 3.933 * 790 2086 ft. 

The length of PH can be found in quite a similar 
way. The solution, it will be seen, lies in the fact that 
if in the right-angled triangle PG M the angle PG M 
be bisected by the line P J, then the following equa- 
tion holds : 


PJ tan 0 
J tan 24 — tan @ 
_ tan 0 cos 20 
tan 0 
PG 
co3 20 GM’ Q.E.D. 

It will further be seen that the use of the method 
greatly facilitates office work, since observations re- 
quire no reduction before they can be plotted on the 
—— of latitude and departure. In other words, 
the bearing of each line of a survey is read off direct in 
rectangular co-ordinates, and work can afterwards be 
set out on the ground, using a chain only. 

As made, the instrument is fitted with tangent 
screws having micrometer heads, by means .of which 
the sub-division of the unequal spaces of the special 
scales can be effected with great accuracy. Mr. Fergu- 
son has compiled tables showing the correction to be 
made at different parts of the scale to reduce the 
micrometer readings to equal parts ; but these are only 
needed in exceptionally exact work. 

In a small pamphlet accompanying the instru- 
ment Mr. Ferguson gives the solution of a number 
of problems in practical surveying as worked out 
on his method. As to the quality of the work- 
manship of the instrument, the name of Messrs, 
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Cooke -is-in itself an ample guarantee. In fact the 
instrument is one of their standard pattern theodo- 
lites, in which the Ferguson graduations have been 
substituted for the usual ones. The telescope lies in Y’s, 
one of which is split and provided with an adjusting- 
screw, enabling any wear to be compensated for. The 
standards are in one piece with the upper of the 
parallel plates. The telescope is fitted with stadia 
wires, and has an extremely sensitive level, so that the 
instrument can be used for levelling if desired. 
There is a hollow axis enabling a light to be 
thrown on the cross-wires in night observations. 
The lens system is such that in stadia work there 
is no constant to be added to the distance as de- 














y K 
Fig. 3. a 
oe eee 
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duced from the stadia reading, but the distance of 
the staff from the vertical axis of the instrument 
is given direct. There are two levels at right 
angles on the upper parallel plate, an arrangement 
which makes the levelling of the instrument much 
more rapid. A trough compass fits into a groove 
below the lower parallel plate, and can be used for 
obtaining magnetic bearings in the ordinary way. It is 
held in place by a spring, and can be readily removed 
if not wanted. The levelling system is of the three- 
screw type, the ball-heads of the screws being kept in 
the sockets by a spring guard-plate. The tripod-head 
is arranged so that the vertical axis of the instrument 
can be readily brought exactly over a station point. 








THE WESTINGHOUSE ELECTRO-GAS 
SIGNAL. 

Wuit the electro-pneumatic signal satisfies all 
requirements of simplicity and reliability, it some- 
times occurs that power signals are required in 

laces where the wale for air-compressors and pipe 
ines for a pneumatic system would be excessive. Or, 
again, when long stretches of single or double track, 
over which the traffic is comparatively light, are to be 
automatically signalled, the expenditure per signal on 
air conduits becomes considerable. ‘To meet such con- 
ditions, the Union Switch and Signal Company, Pitts- 
burgh, have perfected the electro-gas signal. Carbon 
dioxide yas, stored in a liquid form in small reservoirs, 
furnishes the power for the signal motor, which latter 
has been so modified from the usual type that its 
operation consumes a minimum quantity 2 sey The 
supply of gas is limited by the quantity which may 
safely be stored in a single receptacle ; the figures given 
beneath, however, prove that this limitation imposes 
no drawbacks. The electro-gas signals have now been 
in regular use for some months on the Chicago, 
Milwaukie, and St. Paul Railway, and have worked 
throughout without failure. 

The appearance of one of the signals employed on the 
above railway is shown in Fig. 1, opposite. The precise 
arrangement can, of canna, altered to suit varying 
conditions. Fig. 2 shows the working mechanism, 
which is housed ina compartment at the base of the 
signal, together with apparatus extraneous to the 
operating motor proper, such as the auxiliary reser- 
voir T, regulating valve and gauges V, lightning 
arrester L, and track relay R. Figs. 3, 4, and 5 are 
vertical sections of the mechanism, Fig. 3 showing the 
parts as they stand with the signal ‘‘ clear ;” Fig. 4 
with the semaphore arm at ‘‘ danger ;” Fig. 5 being a 
transverse vertical section of Fig. 4. 

To bring the signal to the ‘‘ clear” position, gas at 
a pressure of 25 lb. is admitted to the under side of a 
piston (Figs. 3, 4, and 5) which is connected to the 
semaphore casting by a vertical rod. At the same 
time gas is admitted to the upper side of a diaphragm 
D (Fig. 4), which, when depressed, works an arm to 
lock the piston when the upward stroke has been com- 
pleted, and then holds the signal in the ‘‘clear” 
position so long as the pressure is retained on the 
diaphragm. On the upward stroke of the piston a 
valve is released which closes the connection between 
the cylinder and gas supply, and’ prevents any leakage 
of gas past the piston. When, by the operation of the 
controlling relay, the gas pressure on the diaphragm 
is salated the Bowed. is released, and the sema- 
phore returns to ‘‘ danger” by gravity. 

Referring to Fig. 4, , represents the pipe connection 
with the reducing- valve and gas supply, whereby 
pressure is conveyed to the pin-valve P!, where its 
further passage is prevented until the valve is opened by 
the action of the electro-magnet M. When this magnet 
is energised, the valve-stem S is depressed, closing 
valve P? and opening valve P!. The gas then passes 
through the port T into the chamber containing the 
valve P®, whence it has access directly through the 
port T to the upper side of the diaphragm D, and also 





FERGUSON'S “PERCENTAGE” THEODOLITE. 
CONSTRUCTED BY MESSRS. T. COOKE AND SONS, LIMITED, YORK. 
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through the guide of valve P® and the port V to the! 


under side of the piston of the cylinder ; the valve P* 
at such time is mechanically held open, and P* held 
closed. -When the pressure reaches its upper side the 
diaphragm is depressed, and with it the inner end of 
lever L, which action results in elevating link B, and 


causing the lever C to rotate on its centre E, throwing | 


the roller F to the right against the pawl G, which is 
pivotally suspended on the plunger H. 
Simultaneously with this action of the diaphragm 
the plunger H is elevated by the piston of the cylinder, 
carrying with it the pawl G, until, at the end of the 
stroke, the point J of the pawl G passes above the 
roller F, which is then forced under the point J, as 
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THE WESTINGHOUSE ELECTRO-GAS SYSTEM OF RAILWAY SIGNALLING. 
CONSTRUCTED BY THE UNION SWITCH AND SIGNAL COMPANY, PITTSBURGH, U.S.A. 
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shown in Fig. 3. The elevation of the plunger H raises | y y 
the connecting-rod I, actuating a device which frees Y Y 
the valve stem S!, permitting it to move upward and Z y 





Y 
open the valve P‘and close valve P*. The action of these Y Vit 
valves cuts off the supply of gas to the cylinder, and Ci 


= wiecn the escape of that which moved the piston. | entirely by the roller F of the lever C. 
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and K; this arrangement constituting an effective 
toggle-joint, through which the weight of the signal, 
| acting at point H, tends to throw the point F outward 
| to the left. This action, however, is prevented by 
the diaphragm so long as the latter is under pressure. 
When the electro-magnet M is de-energised, the 
valve P? is opened and the valve P! is closed, releasing 
the pressure from above the diaphragm and permitting 
the weight of the signal, acting through the pawl G, 
lever C, rod B, and lever L, to move these parts to the 
sition shown ‘in Fig. 5, the pawl G disengaging the 
ever F immediately when the pressure on the dia- 
phragm is lowered. On the descent of the plunger H 
the rod I reseats the valve P* and opens the valve P*, 
| preparing the apparatus for a second operation as soon 
| as the valve M is energised. 
| The stroke of the piston of the working cylinder is 
| 44 in., and its area is 7 square inches. The actual 
| pressure required to move the piston, and with it the 
| signal-arm, depends on the weight to be lifted. With 
the ordinary type of semaphore spectacles, the upward 
pressure on the operating-rod constantly increases till 
the signal reaches the ‘‘clear” position, Without in 
any way altering the usual design of such semaphores, 
the upward pressure of the operating-rod of the 
Westinghouse signal is so applied by means of levers 
that a comparatively low pressure of gas will actuate 
the arm. hen the pressure is sufficient to move the 
signal from “ danger,” the arm will go right down to 
the ‘‘ clear” position without any increase in the work- 
ing pressure. 
The area of the diaphragm is about 7 square inches, 
but the stroke is only ,; in. The energy obtained 
from the pressure of gas on this area is ample to 
operate the locking mechanism, and hold the signal in 
the clear position, and this with an action more posi- 
| tive and certain than any form of electric slot that 
may profitably be applied. The diaphragm is made 
of a material which ensures against failure and leaks 
| due to repeated operation. Tests covering over a year 
| have been made, during which the diaphragm was 
operated over 1,000,000 times without a leak and 
| without perceptible deterioration. Exhaustive tests 
| were also carried out to demonstrate the efficiency of 
the mechanism, and the number of movements to be 
| obtained from 1 lb. of the liquefied gas. In these: 
| numerous trials the — was operated until the gas 
|in the drum was exhausted. ith all joints and- 
| packings tight, and with a working pressure of 25 lb. 








| per square inch in the expansion chamber, an average 
From Fig. 3 | of 245 signal movements to each pound of liquid gas 


he weight of the signal being no longer held up by | it will be seen that the centre of this roller is to the| was obtained. A gauge attached to the cylinder 
pressure on the under side of the piston, it is carried | left of a straight line drawn between the centres H' under the piston showed that at no time during the 
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operation did the gas pressure within the cylinder 
exceed 15 Ib. per square inch, although the diaghragm 
was normally under the full pressure of the expansion 
chamber. These results may therefore be taken as 
representing the best performance likely to be secured 
with a semaphore spectacle of the type and weight 
used in the test. 

The controlling magnet is of the same type as that 
used for the Wasinghons electro-magnetic ‘‘ inter- 
locking ’’ and automatic signal systems ; there are now 
some 15,000 of these magnets in successful operation. 
The magnet is of the ironclad type, and is protected 
absolutely against any interference with its operation 
from extraneous causes. As there is no moisture in 
the carbonic acid gas to condense and collect at the 
valve, no trouble from this cause can occur. Ordi- 
narily the magnet is wound to a resistance of 50 ohms, 
and operates with some margin on an electromotive 
force of 2 volts at its terminals. If wound to 120 
ohms, it will work reliably on an electromotive force 
of 4 volts. On the completion of the circuit through 
the magnet coil the signal will ‘‘clear” in three 
seconds at 25-lb. pressure in the expansion chamber, 
and it will fall to the ‘“‘danger” position by gravity as 
soon as the current through the magnet is broken. 








THE LATE GORDON MCKAY. 

WE regret to record the death, on October 18 last, 
at Newport, R.I., U.S.A., of Mr. Gordon McKay, 
the inventor of the well-known rong * neiwe. 3 machine 
bearing his name. He was born in Massachusetts in 
1818, and was thus in his 86th year when he passed 
away. He retained till a few months ago the energy 
which always distinguished him, and exhibited also 
the keenest interest in the boot machinery manufac- 
tured by the companies with which he was connected, 
and also in other mechanical devices on which he was 
a recognised authority in the United States. His 
breadth of mind and the progressive traits of his 
character are amply revealed in the extracts from his 
will, which are given below. He bequeathed his 
immense fortune, after paying some uests and 
annuities, to Harvard College, which will benefit to 
the extent of about four million dollars immediately, 
and several millions further at a later date. Quoting 
from the will, the wish expressed is that ‘‘ my fortune 
is to be merged, as soon as prudently and equitably 
may be, with the general and permanent university 
funds, and the net income is to be used to promote 
applied science and to maintain professorships, work- 
shops, laboratories, and collections for any or all 
those scientific subjects which have, or may hereafter 
have, applications useful to man . to aid needy 
and meritorious students in pursuing these subjects. 
. . . As a large portion of my life has been devoted 
to the study and invention of machinery, I direct that 
special care shall be given to the great subject of 
mechanical engineering in all its branches, and in the 
most comprehensive sense, and it is to be thoroughly 
provided for from the endowment. . . . The President 
and Fellows of Harvard are to be free to provide from 
the endowment all grades of instruction, from the 
lowest to the highest, and the instructions provided 
are to be kept accessible to pupils who have had no 
other opportunity of previous education than those 
which the public schools afford. . . . I also direct that 
the salaries attached to the professorships maintained 
from the endowment be kept liberal, generation after 
generation, according to the standards of each succes- 
sive generation, to the end that these professorships 
may always be attractive to able men, and that their 
effect may be to raise, in some judicious measure, the 
general scale of compensation for the teachers of the 
university. I also direct that the professors = 
ported from this endowment be provided with suitab 
assistance in their several departments by the appoint- 
ment of instructors of lower grades, and of draughtsmen, 
foremen, mechanics, clerks, or assistants, as occasion 
may require, my desire being that the professors may be 
free to devote themselves to whatever part of the teach- 
ing requires the greatest skilland largest experience, and 
to the advancement of their several subjects. . . I direct 
that buildings are to be erected, and that all the equip- 
ment required to illustrate teaching or to give students 
an opportunity to practise, whether instruments, 
diagrams, tools, machines, or apparatus, be always 
kept of the best design and quality, so that no anti- 

uated, superseded, or unserviceable implement or 
machine shall ever be retained in the lecture-rooms, 
workshops, or laboratories maintained from the en- 
dowment. . . . Finally, I request that the name of 
Gordon McKay be permanently attached to the pro- 
fessorships, buildings, and scholarships for needy 
students which may be erected or maintained from 
the income of this endowment.” 

Mr. McKay’s life was simple, and his assistance was 
always forthcoming for those whose circumstances 
merited it; and many were the cases in which his 
succour proved to be the turning-point to success. 
Thanks to his liberal conditions quoted above, Harvard 
should be able to take a leading position in the advance- 
ment of engineering science for many years to come. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 25, 1903. 

Some pig-iron makers are beginning to think pig iron 
will never reach bottom. Southern No. 2 sold to-day 
at 9 dols. in Birmingham, deliveries to extend as far 
as March. Quite a number of sales were made for 
delivery between December 1 and March. Total sales 
within a few days at this drop figure up to 15,000 tons. 
Even at this decline buyers are supplying only small 
needs, leaving extensive requirements to be covered in 
the future. This declining tendency will probably con- 
tinue until the accumulation of upwards of 200,000 tons 
of Southern iron have disappeared, or until the stock 
ceases to be regarded with apprehension. Two of the 
larger Southern companies are still working to the 
limit of capacity, and they will continue to do so. 

Throughout the West a good deal of iron has been 
sold during the past few days, and manufacturers of 
pipe iron Bis been particularly active in securing 
supplies for future needs. The indications are of an 
encouraging nature throughout the West, because of 
the liberal inquiries arriving daily, in which numerous 
sales figure. Three lots of pipe iron, amounting to 
25,000 tons, have been contracted for to be delivered 
throughout the winter. The Bessemer iron trade is 
rather quiet. Basic iron has sold in Alabama at 
9.50 dols. 

In finished material the outlook is no better, although 
the retail sales are better than a week ago. The larger 
consumers of bar iron, whose purchases give vitality 
to the market, are all hanging back, and want to see 
the last act in this melodrama of declining prices. 
Quotations are 1.40 dols. per 100 1b. at mill for most 
refined iron. Large quantities of scrap are piled up 
in the yards throughout the country awaiting buyers, 
who are purchasing in cartloads, just as needed. Old 
rails can be had at New York at 14.50 dols. for iron 
and 11 dols. for steel, which is the lowest price for a 
long time. The rail situation is unsettled. Prices 
are still held at 28 dols. A meeting is to be held ina 
few days, when the matter of reduction will again come 
up. The rail-makers are fortunately protected by a 
tariff duty of 7.84 dols. per ton, and at the same time 
they are selling rails on the other side of the world at 
6 dols. per ton less than the domestic price. The re- 
duction of freight rates on various iron and steel pro- 
ducts outside of steel rails, especially for export, have 
resulted in a good deal of business. Negotiations are 

nding to-day for structural material for export on the 

asis of 24 dols., and on a basis of 20 dols. for billets. 
Domestic inquiries for billets are appearing, but only 
for small quantities. Buyers do not admit that prices 
have yet reached bottom, and are ready to buy heavily 
as soon as they do. 

The railroad companies have schemes for improve- 
ment under way which call for large quantities of 
bridge iron, and some: contracts have om placed 
within a few days. At present maximum capacity of 
bridge works, 20,000 tons per month more could be made 
than there is market for. Quotations for Bessemer 
steel billets at mill are 23 dols.; at tide water, 24 dols. ; 
which applies to open-hearth. Interest in pig tin has 
been stimulated, and there is now an increased demand 
for spot lots. Accommodation of circumstances has 
favoured an advance of about 4 cent. per pound. Since 
November | total arrivals foot up 1642 tons, and 1100 
tons are still afloat. Lead and spelter are selling 
slowly, and last week pig lead was reduced 6 dols. 
per ton. Round lots for shipment from the West are 
quoted at 4.10 in lots of 50 tons; spelter sympathises 
with lead, and there is very little demand. Prices 53 
to 54. There is a dulness in the spelter market. The 
reaction in trade circles is in progress, because of the 
policy of retrenchments which is still manifest, parti- 
cularly in railroad circles. Opinions on this point are 
not in harmony, but it can be pretty safely asserted 
that the railroads will do more building than they are 
credited with intending to do at present. 








THe Wear.—The returns of the River Wear Com- 
mission for October show that the total port dues and 
dock rates amounted to 13,2337. 13s. 11d., being an in. 
crease on the corresponding month of 1902 of 894/. 12s, 11d, 





THE TRAINING OF RESERVE OFFICERS: ERRATUM. — 
Through a printer’s error the date of Mr Stromeyer’s 

per on the above subject, mentioned on page 741 of our 
ast issue, was incorrectly put down as December 19 in 
place of December 9. 





PERSONAL AND TRADE Nores.—Messrs. R. Henry 
Worthington and Co., of New York, are now building 
new works at Harrison, New Jersey, which will employ 
between 4000 and 5000 men. Electricity will be adopted 
both for power and lighting.—Mr. James A. Smith, 
M.I.N.A., announces that he has commenced business, at 
47, Leadenhall-street, as a naval architect, surveyor, and 
inspecting engineer.—Messrs. Ludwig Loewe and Co., 
Limited, of 30 and 32, Farringdon-road, E.C., have been 
= pene sole agents in Great Britain for the Norton 
plain grinding machines. We note that the latest model 





of these machines is able to take in lengths up to 14 ft. 





OUR RAILWAYS. 
To THE EpiTor or ENGINEERING. 

Srtr,—In referring to an article in the Times of 
November 24, 1903, on ‘‘ Railway Electrification,” I wish 
to point out to you several matters which, I think, often 
escape the public and our railway staffs. I say first the 
public, because they are often debarred from reading the 
Times, not alone from the fact that it is very difficult to get 
one’s views published in this great paper, though a very 
insignificant few can do so by the fact that they have the 
honour of being members of Parliament. This is a dis- 
tinction of high value in Ireland, where many members 
are the representatives of an ignorant and superstitious 
people, who have little knowledge of anything outside 
the pig-sty, let alone railway matters. But even in 
England there seems to me to be a want on the part of 
railway officials to give vent to their views, owing to a 
fear of the consequences, of which we are all aware. I 
think most of the trouble of our railways at present may 
be put into a few concise words--i.e., gross dishonesty on 
the part of our Legislature, and otherwise the public. 

The railways of the United Kingdom were started with 
the then idea of having a monopoly, and, having such, 
were guarded by many Acts of Parliament. But can any 
man say now, with any approach to honesty, that they 
still hold that monopoly? For the last 20 years a railway 
has been in the position of a shop—nothing more, and with 
no monopoly beyond that which it can itself control by its 
wealth or g phical —-* No man reading his 
papers can fail to see that for many years past, and at 
present, any set of men can promote a new line either 
alongside, under, or over an existing railway, and that it 
practically always gets the assent of Parliament. If this 
is not a complete breach of faith to the old company by 
the Legislature, then there is no corner for honesty ; and 
as dishonesty often leads to dishonesty, the result is bad, 
as the following will show. 

We bave here in the suburbs of Dublin a line known as 
the Dublin and Wicklow. This company leased a line of 
6 miles in length from the old Dublin and Kingstown 
Railway Company, which line ran through a good sub- 
urban district, with about nine stations on the 6 miles. 
Some years ago an electric tram was promoted and built on 
the road, running as close as 100 yards in some places to 
the old railway, and nowhere much more than a quarter 
of a mile from it. From the time this tram started it 
took in round figures 706/. per week from the old railway, 
which sum, to a short line and small capital, ended in 
ruin to them. What is the result? The Wicklow Rail- 
way then go to Parliament, and ask for a reduction of the 
rent which they had regularly paid the older Kingstown 
company, and were bound to pay, thus trying to break an 
honourable agreement entered into years previously—and 
no wonder. They say to Parliament : You promised us a 
jes pon you have not kept your agreement. Why 
should we keep ours with the old Kingstown line? This 

uestion is not yet settled; but in the meantime the 
shareholders make a fuss, the directors change their staff, 
shifting this person and that, to try and get back receipts 
which are impossible. Now, I ask how on earth engineers 
and managers are to cope with such a state of affairs? 
I say it is impossible for even men of the greatest ability 
to get back such traffic, and without it there cannot be 
dividends. 

This sort of thing is going on now in many parts of the 
country, and many other companies are beginning to feel 
it. As the chairman of the London and North-Western 
Railway said at a meeting not long ago :—‘‘ We were first 
in the field.” Quite so; and in older days that was looked 
upon as the monopoly, but not now. The public and 
Parliament have encouraged as many lines as possible in 
the past with various promises of grand monopolies ; but 
having got these lines made, they naw proceed at once to 
“ted other lines monopolies over the same area. Very 

onest, indeed! Take the Great Central as a case—a 
supposed new monopoly, who only take advantage of it 
because they are squeezed out of their old habitation, 
thereby issuing enormous sums of new capital, which will 
be in itself of no value, unless it can deplete another old 
line of about thesame amount. How here, again, are the 
engineers and managers of the old lines to hold against 
such odds? It is impossible. Idon’t agree with many of 
the companies that increased price of labour has so much 
to do with the decay in railway values; at least, not if 
one goes into the matter fully. Why all this increase of 
wages? It is to cope with the other new lines; and I 
believe one of the heaviest items is in long-distance 
express traffic—not the local. One has only to travel and 
keep a look-out to see the cause. Wholesale waste of 
room in many cases. I say waste because I believe it 
is such; trains, now, fitted up with modern appliances, 
&c., leave the stations with as many as a dozen, or there- 
abouts, bogie carriages, some of them 12-wheeled ones. 
Is it any wonder that they require two engines of even 
the newest type to haul them? And is it any less wonder 
that the companies require a perfect army of servants to 
cope with all the work that these enormous trains entail ? 
The railway companies also reduce fares. What do we 
get for this reduction? Improved coaches, facilities of 
various sorts, and higher speeds. How can this result in 
anything but ruin to the railways? Yet in one part of 
the Times article we are told the increase in capital must 
stop ; quite so, and everyone agrees to a certain extent ; 
but a little further on this Zimes correspondent says we 
must electrify. . If this is the case, it means more capital 
than ever, or a complete end of ordinary dividends for 
many years on the good lines, and never again any on the 
poorer ones; and by the time all this electrification 1s 
complete, I have little doubt that Parliament will be 
busy granting Bills for a new form of electric express 
main lines. All this seems to point to the fact that rail- 
ways in the past should have paid smaller dividends in 
the case of good lines, and none in the others; if such a 
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state of affairs had existed, who would have supplied 
the ordinary capital to make our splendid lines? The 
country would still be without any lines worth speakin 
of unless the Government had come in; then we woul 
have had a really serious state of affairs in a country 
like ours, where, as Lord Stalbridge says, ‘‘every man 
wants a compartment to himself, and bars the entrance 
of others.’ ey : 

“The difficulty of detraining ” is another remark of the 
Times correspondent. I see little difficulty in detraining, 
as our coaches are admirably suited to it; but I thin 
something might be done to improve entraining at sub- 
urban stations, where people will walk up and down look- 
ing for corner seats. This — be arranged after they 
have got into the coaches, and, in fact, has often called 
my attention. Another of the correspondent’s remarks 
is: ‘The weight to be moved per passenger at the present 
time is, in the suburban journeys, considerably in excess 
of what is really required.” I think this gentleman is not 
a locomotive superintendent, or he would apply this 
remark to the long-distance expresses. 

The fact remains, however, that originally railways had 
a monopoly ; now they have not. They no doubt were 

iven great powers for that monopoly, and I hold they 
have seldom abused them; the ordinary dividends, I think, 
are quite proof of this. Why should our old companies 
not be allowed to electrify without so much useless help 
from lawyers and Parliament, when they have their own 
defined property to run on, or, as the chairman of the 
Great Eastern Railway said: ‘‘ Why should a motor-car 
run at any speed on a public road, and yet a light railway 
is restricted at every turn by the Board of Trade?” Now 
that railways are shops, not = monopolists, with shops 
over, under, and alongside them, they ought to be given 
a more free hand to manage for themselves. I take it 
that cotton reels, bread and food shops of all sorts, are a 
necessity of life, and yet they are in no way restricted as 
to charge or dividend by Bills of Parliament. Give a 
railway its monopoly, and then by all means restrict them ; 
but it is not ee to investors at present to see 
how the Government and county councils round on their 
pledges in the past, and it looks worse for the future. 

I see in this month’s National Review a very able letter 
on ‘‘The Economic Condition of the Country,” in which 
the writer says that in round figures the damage dane to 
farmers and landowners is equal to about our national 
debt. Are the railways, with their one thousand millions 
odd of capital, to be treated in the same way ? SS 

But to end this long letter, I must say the trouble is in 
--I will cool down a Tidie——cuny defective legislation by 
men ignorant of railway matters. 

Yours faithfully, 
EK. F. W. GRIMsHAW. 

Fairy Hill, Bray, Co. Wicklow, November 25, 1903. 


P.S.—I see in this week’s ENGINEERING, in an article 
on American Railways, that they are there finding diffi- 
culty in getting capital for new railways owing to the 
strange way in which investors in the past have been 
treated. It will be well for our Parliament to look to 
this matter at home as regards trustee stocks: some 
of our lines have not only gone under as trustee 
investments, but have failed even to pay on these once 
trustee stocks. If I am not very much mistaken, many 
more will go the same bee in a few years’ time. This 
will at once mean that railways must pay more for new 
capital. How, I wonder, will this help directors, &c., to 
cope with future times ? 

KE. F. W.G. 








“THE SIX O’CLOCK MAN.” 
To THE EprtTor OF ENGINEERING. 

Srr,—Many thanks for the reply of ‘‘ Boss” to m 
letter ; it is all we ask, and quite broad-minded enoug 
for the purpose, and, as he surmises, would work well all 
over the country. 

In reply to Mr. J. 8. V. Bickford, may I point out 
that six o’clock was not said to be the middle of the 
night; it was that many men have to rise at 4 a.m. to be 
able to get in at 6 a.m., which is starting-time, and the 
point under discussion, as being too early. ; 

T also notice a few ‘‘ifs” in his letter, and would point 
out that no law is wanted, expected, or suggested for 
bosses and men to take a day on equal terms, although he 
says that more than half of them would make the em- 
ployer richer ; and, from my knowledge of employers, any 
job, contract, or undertaking which costs money, but 
which gives a good return, and shows and produces the 
afore-mentioned profit, is, under that condition, generally 
eagerly seized upon and executed, and never refused by 
them, if only for the sake of dividends. Now, as to 
men going to bed early, have they not as much right to 
sit up to about 10 p.m., as anyone else, without falling 
asleep across the table? Lots of us go to bed very often 
about 8.30 p.m. or 9 p.m., and try to get a proper rest 
before 4 a.m. 

_Then, again, we cannot all live near the works, espe- 
cially &s it sometimes occurs that the houses and sho’ 
around are not only all occupied, but, if vacant, the 
rents are very often treble, or more, what the working 
man can afford, so he has to look out for a vacant suit- 
able dwelling and do his best. 

I know a labourer who walks every morning from 
Kenilworth to Coventry, a distance of nearly seven 
miles, to be in by 6 a.m., and he tells me he is not the 
only one; and in response to a suggestion to move nearer 
the works, he said, ‘‘ What ! leave my native village, and 
perhaps Ret the sack the next day ; no fear.” Well, such 
1s life. The fact is the large number of men who, perhaps, 
do not want the time altered will be generally found to 
be the very ones who avail themselves of certain little 
doubtful privileges and advantages the present early 
starting enables them to enjoy, when the foreman is a bit 





sleepy still, which militates against the steady con- 
scientious worker who would sooner start a little later 
and work steadily on. 
I remain, yours truly, 
Small Heath, Birmingham. A Workina Man. 


To THE EprTor OF ENGINEERING. 

Srr,—Having read with interest the several articles on 
the above subject in the last four issues of ENGINEERING, 
may I be allowed, as an apprentice, to say a few words, 
or, rather, express my opinion on the six o’clock man. 
Referring to the first letter by ‘‘A Working Man,” I 
cannot understand why he calls the early riser conceited. 
Taking, for example, my own case, I feel far from con- 
ceited when having to jump out of bed at 5.30 on a cold 
morning ; neither would I do so were it not that, like all 
the other apprentices, I am bound by indentures to put in 
54 hours per week, commencing at 6 a.m. 

If by some accident one loses more than two quarters 
a week, the foreman soon makes it unpleasant for the 
individual, simply by giving to good time-keepers better 
work ; and, therefore, if an apprentice is at all keen on 


-his work, he must be a six o’clock man. In the firm to 


which I am apprenticed there are several very regular 
time-keepers, who seem to, and do, work just as well from 
6 to 8.30 a.m. as during any other time of the day, and 
would, I feel sure, just as soon get to work at 6 as at 8. 
After all, I think if a man be thoroughly used to getting 
up early, he can work just as well before breakfast as after. 
I might draw attention to the fact that I have noticed in 
nearly every case that by far the best timekeepers are 
those who live furthest away from the works. 

Being an apprentice, perhaps I should not express my 
views on the welfare of an apprentice ; but there is just 
= to which I should like to draw attention, and it 
is this :— 5 

Why should an apprentice be made to keep such regular 
hours? It isnot as though he gained a deal of extra ex- 
perience by being at work early, or earned a trifle more 
money. I suppose it is to the advantage of the firm, who, 
no doubt, sat only naturally, wish to get as much work as 
— out of the individual in question. It would be a 

itfferent matter altogether if the apprentice earned good 
wages ; but, as was shown in a previous article in tai: 
NEERING, almost the worst-paid apprentice, in no matter 
what trade, is the one who takes up engineering as his 
profession. 

I do not intend to certify that an apprentice should be 
treated differently to a working man during the actual 
hours of work, but that it should be left to his own dis- 
cretion, either for good or bad, whether he chooses to be a 
six o’clock man, and I feel sure that in a great many 
cases the apprentice would keep just as regular hours, 
and be the more willing to work. Perhaps the fairest 
and most reasonable method would be, as suggested by 
J. 8S. V. Bickford, to let the men fix their own hours of 
work ; but I think that in a great many works the men 
would still prefer to start work at six, as it necessarily 
means leaving off earlier. 

Iam, yours faithfully, 


AN APPRENTICE. 
Newbury, November 28, 1903. 








CENTRIFUGAL PUMPS. 
To THE EDITOR OF ENGINEERING. 

S1tr,—It would be very interesting if the speeds could 
be given in connection with Figs. 2 and 3, ‘“*‘ Model Pump,” 
page 719, November 27. 

We hope to send you the results of tests with a single- 
wheel pump for boiler feeding 200 lb. pressure shortly. 

Yours faithfully, 
Broom AND WADE, LIMITED. 

Desborough Iron Works, High Wycombe, 

November 30, 1903. 
, [Pushers a Livens will kindly state the speeds asked 
or.—Ep. E. 








NEW AUSTRALIAN PATENT ACT. 
To THE Eprror oF ENGINEERING. 

Srr,—The Commonwealth Patent Act is now d. 
By it one application made in Melbourne at the Federal 
Patent Office will cover Victoria, New South Wales, 
Queensland, South Australia, Tasmania, and Western 
Australia. But it is not yet law. Those concerned will 
be glad, however, to learn that one of the most objec- 
tionable features originally introduced in the Bill has been 
excised—viz., that which prohibited importation after 
four years, and compelled local manufacture on the com- 
mencement of the fifth year. Generally speaking, there 
are no startling innovations. The fees are now much 
reduced, those payable to the Commonwealth Govern- 
ment being, on application, 32. ; on issue of deed (before 
sixteen months), 5/. ; and at the end of the seventh year, 
51. Another advantage to inventors is the provision now 
made whereby they can apply for patents of addition. 
The clause in the origina] Bill announcing this, as it 
affects many, we give in full :— 

‘**81. The patentee of an invention may apply for 2, 
patent, to be called an ‘additional patent,’ in respect of 
any improvement on his invention. 

** An additional patent may be granted to the patentee 
for the unexpired term of the original patent. 

“The procedure for obtaining an additional patent 
shall be the same as the ure for obtaining a patent. 

“‘The fee for an additional patent shall be half the fee 
for a patent, and shall be paid as prescribed.” 

At the moment of writing the new Act is in the hands 
of the Government printer. It provides for one Patent 
Office and a Commissioner and Deputy Commissioner. 
As, under the Constitution, Melbourne is to remain the 





capital till a new one is built in the ‘‘ bush,” all Federal 
patent documents will require to be filed here. But 
when the Act will become law it is at present difficult to 
foretell. In the words of Section 2, ‘‘This Act shall com- 
mence on a day to be fixed ecg anon, ; 

The Federal Trade Mark Office (when the Bill is drafted 
and the Act passed) is also expected to be for some years 
in Melbourne. 

Yours truly, 
PHILLIPS, ORMONDE, AND Co. 

Melbourne, October 28, 1903. 








2 PAPER PINIONS. 
To THE EpiTor oF ENGINEERING. 

Srr,—The paper pinfons referred to by your correspon- 
dent B. G. V. in this week’s issue require to be made of 
a very special paper, and certain details of their construc- 
tion need care and experience. If properly made, 16- 
tooth pinions, four ove oy wide on the working face, may 
pe loaded to 380 P? lb. at the tooth contact. That, 
at least, is common; but it is certain that boon would 
stand almost double this load, always premising that they 
were properly constructed. The tooth ofa 12-tooth pinion 
is 13 per cent. weaker, and that of a 20-tooth pinion 17 
per cent. stronger, than a tooth of the same pitch in a 
16-tooth wheel. The working face should not exceed four 
pitches, and fewer teeth than 16 are not recommended, 
though they are as practicable in paper as in any other 
material. 

Messrs. James Milne and Son, Limited, Abbeyhill, 
Edinburgh, make these pinions and can offer you all 
information. 

Yours faithfully, 
J. M. OLtver. 

Milton House Works, Edinburgh, 

November 30, 1903. 








BRITISH AND FOREIGN PRICES. 
To THE EpiTor oF ENGINEERING. 
Sir,—I subjoin a cutting from the Irish Times of No- 
vember 28. Surely there must be some cause for the 
great difference in price quoted by our English firms :— 


Dosuin Port AND Docks BOARD. 
The Crane Contract. 


With reference to the contract for the 100-ton crane given by 
the Port and Docks Board to a German firm, we have ascertained 
that the price quoted by the successful contractor (7414l.) was 
83/. lessthan the next lowest, also German, and 770l. below the 
third, a Swiss estimate. Another German firm was fourth— 
88501. The English and Scottish tenders included the following; 
—Coates and Son, 90587. : E. Sheldon and Co., 12,0002. ; Joseph 
Booth Brothers and Co., 13,2501. ; Sir W. G, Armstrong, Whit- 
worth, and Co., 18,3801. ; International Electrical Engineer- 
ing Company, 25,4851, The difference in the estimates of the 
foreign and home contractors is very remarkable, and it would 
seem that there must be something more than the lower cost of 
material and the higher cost of labour in the United Kingdom to 
account for so wide a gap. 


Can any of your readers —— ? 
ours truly, 
HERBERT F RADLEY: 








WIRELESS TELEGRAPHY.—The erection of apparatus in. 
connection with the installation by the Admiralty of wire- 
less pom, ed on Marconi’s system for the use of the 
Eastern District sub-station, is approaching completion at 
the P. Martello Tower coastguard station, Felixstowe. 
The work, owing to the difficulty in raising the masts, has 

roceeded slowly, but the main and topmasts have now 
n fixed in position. These masts are of Oregon pine, 
and measure about 160 ft., being hoisted by means of 
90-ft. shearlegs, tackle and men from Sheerness Dockyard. 
The mainmast is believed to be the largest ever cut from 
one tree. It is 90 ft. in length, and about 2 ft. in dia- 
meter. To keep these masts in position cables are attached 
to four massive iron chain-plates, fixed into the ground 
with solid concrete. The receipt and dispatch of tele- 
grams is expected to be commenced with the new year. 





Contracts. — Messrs. Browett, Lindley, and Co., 
Limited, are supplying an engine of 300 brake horse- 
wer for the Haydock Collieries, St. Helens.— Messrs. 
reenwood and pe. of the Albion Works, Leeds, are 
supplying three Laval steam-turbo electric units to the 
Durban Harbour Board ; these are to be fitted on the 
rd’s dredgers, so as to enable them to work at night. 
Each set is rated at 7 brake horse-power, and is arranged 
to work, at will, either condensing or non-condensing, with 
steam at a pressure, in the one case, of 50 Ib. per square 
inch, and in the other at 110 lb. per square inch. The 
sets weigh only 8 cwt. each, and occupy a space of but 
5 ft. long by 2 ft. wide by 2 ft. 6 in. high.—Messrs. Ernest 
Scott and Mountain, Limited, of the Close Works, New- 
castle-on-Tyne, have just completed for Messrs. Bolckow, 
Vaughan, and Co., Limited, a three-phase steam alter- 
nator of 250 kilowatts capacity. Part of the energy fur- 
nished by this plant will be used to drive a three-throw 
pump working against a head of 400 ft. A slightly larger 
lant (300-kilowatts capacity) has also nm completed 
or the Harton Coal Company. In this case a three- 
throw pump delivering against a head of 1600 ft. will be 
driven by the current furnished.—The tender of Messrs. 
Bruce, Peebles, and Co., Limited, of Edinburgh, for the 
600-kilowatt traction and lighting generator needed at 
Paisley has been accepted by the Co: tion. Thesame 
firm are also supplying to the Sunderland Corporation 
the complete equipment for a 1000-horse-power power- 
house, 19 miles of track and 60 cars. 
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either by hand or power. The gear-box is in the head- 
stock end of the lathe, and is capable of giving sixty 
differentiations of feed to that of the lathe spindle. 
In Fig. 4 the feed-screw A carries a spiral gear B, 
which is free to move when the saddle is moved, 
and which rotates with the screw, the latter bein 
rooved to receive the key fitting the gear. The gear 

tt another spiral gear C, arranged with a cone 
surface at its inner end to match the gear D. The 
gear C runs loose on the shaft E, whilst the gear D is 
screwed to its end. The gear D meshes with a long 
pinion I, on which is keyed a worm J; the latter gears 
with a rack attached to the bottom of the cross-slide. 
To give the hand cross-traverse, the long pinion and 
worm are fitted in the sliding frame K, and are 
mounted on the shaft L, which is splined to 
fit a key in the long pinion. The knob F actuates 
the pinion G, the latter gearing with the pinion H 
mounted on the shaft E. By turning the knob, 
the spur gear D is either brought into frictional 
contact with, or is released from, the spiral gear C ; 
and in this manner, according to the direction 
in which the knob is turned, the automatic feed of the 
cross-traverse is thrown into or out of gear. The 
sliding frame K is allowed to slide when turning 
taper ; it is then connected by a rod, not shown in the 
engraving, to the taper attachment M on the opposite 
side of the lathe bed. The tool-holder shown in Fig. 4, 
and to a larger scale in Fig. 7, being marked O in 
the latter, has a locking device, as shown, the spindle 
at the top P being squared to receive a handle, which 
is shown in position in Fig. 1. By turning the screwed 
clamp, the tool-holder N is released, and the locking 
lever is withdrawn at the same time. 

The longitudinal feeds to both saddle and carriage 
turret are shown in Fig. 2. The bevel wheel Q forms 
the feed-nut of the feed-screw, and runs in the bear- 
ing R, which is split so that it can be tightened up or 
released by the handle 8. By tightening up the bear- 
ing, the bevel-wheel is clamped, so that it is prevented 
from turning, thereby making it a fixed nut, and in 
this way the power is conveyed for longitudinal feed. 
For hand-feeding the screw remains stationary, the 
nut revolving round it, actuated by the bevel-wheel 
T through the medium of the hand-wheel U. 

The turret and turret-carriage of this lathe are also 
of new design, and contain some important features 
calculated to adapt the machine more especially to 
the advanced needs of the present day in the engi- 
neering workshop. The turret in plan is an irregular 
hexagon, with six Iong and six short sides, as shown in 
Fig. 5, the area being respectively 18 in. long by 8 in. 
deep, and 9 in. long by 8 in. deep. As stated, the 
shape and size of the turret gives it ample surface for 
holding rigidly large tools, tool-boxes, boring-bars, &c. 
It also lends itself to the use of the simplest forms of 
tools and tool-holders, and admits of the same tools 
being used for a variety of work. The turret rotates 
on circular Y-shaped ways, which preserve alignment 
of the head, as shown in Fig. 3. It can be revolved 
automatically or by hand, as desired. There is a 
double-locking pp cara consisting of a plunger or 
locking-bolt and a clamp ring, which comes into play 
after the plunger has dropped in. There is thus a 
double holding of the turret automatically clamp- 
ing the turret to the turret slide. The value of 
the a and stability secured in this way will be 
more fully appreciated by those who have attempted 
to work some of the older class of machine-tools under 
the conditions demanded by the advanced practice of 
the present day. 

The length of the turret carriage and its ample 
surface on the bed will be seen by our illustrations. 
There are six independent stops, corresponding to the 
six tools carried by the turret, and these stops are 
turned automatically as the turret revolves, thus 
bringing them into their required position for work. 
The stops also, in turn, throw out of operation the 
feed mechanism when the required length or depth of 
the operation has been performed. The stops are 
independent, and are easily set to give the required 
amount of travel to the slide. The arrangement is 
such that, if less than six tools are in use, the stops 
corresponding to the empty faces of the slides of the 
turret do not come into action. For the forward 
motion of the turret carriage there are feeds differing 
from the rate of turning of the lathe spindle in various 
degrees, and there is one independent fast-friction 
feed in either direction, and this allows the carriage 
to reverse quickly when an operation has been com- 
pleted ; the saving of time secured by the latter fea- 
ture being an advantage of some importance. 

The mechanism of the turret is shown in detail by 
our illustrations, Figs. 2, 3, and 5, which are respec- 
tively an end sectional view, a front sectional eleva- 
tion, and a plan. The power - feed is effected by 
means of the screw A!, Fig. 2, similar to the screw A, 
in Fig. 4, to which reference has already been made 
in our description of the cross-slide. The rotating 


mechanism is driven by the shaft B' on the opposite 
side of the lathe-bed, and shown in Figs. 2 and 5. 





This shaft is driven continuously from the counter- | 
shaft, and transmits its motion to the spur gear C', | 


shown at the right-hand of ™* 5, which in turn 
actuates the worm-shaft D'. The latter carries the 
worm E!, which in turn drives the worm-wheel F", 
and through this the rod G! gives the arm H’ a reci- 
procating motion. The arm carries a pawl which 
will engage with studs, as at I’, or will swing in 
towards the centre so as to clear the studs ; when the 
pawl is brought in contact with one of the studs it 
causes the turret to make one-sixth of a revolution. 
The engaging of the pawl with the studs is effected by 
the cams J! and K!, so as to make the revolution of the 
turretautomatic ornon-automatic as desired. Connected 
to the cam K! isa lever L!, Fig. 2. This lever, when 
pulled outwards turns the cam K’ into such a position 
as to prevent the pawl engaging with the studs, the 
mechanism then being non-automatic, and capable of 
being operated by hand. To make the turret fully 
automatic, it is necessary that the cam J! shall cause 
the pawl to engage with the studs. This cam is con- 
nected to a horizontal plunger M! by a rod N! (see 
Figs. 3 and 5). When the plunger is withdrawn it 
allows the pawl to engage with the studs, and thus 
turn the turret; on the other hand, when the plunger 
is in, it causes the pawl to clear the studs. 

The plunger or locking bolt M! has a taper end, 
which is hardened and ground, and slides in hardened 
steel bushings O!; and it also enters taper slots P', 
which are formed in hardened steel pieces Jet into the 
periphery of the turret neck, as shown in Fig. 3. The 

lunger is forced into its seat by a spring Q’, and is with- 
eae by the lever R', which is keyed to the rack-shaft 
S', Figs. 3and 5. One end of the lever fits into a slot in 
the plunger whilst the other end carries a roller, which, 
when the turret carriage runs back comes into contact 
with an incline T!, Fig. 5, and thus withdraws the 
bolt. Fastened to the lever R! there is a toggle-bolt 
U!, which is connected to the clamp-ring V', which 
holds the turret in a firm position, as previously men- 
tioned. It is, of course, necessary to release the 
clamp-ring before the turret can be turned, and this is 
done by the lever R', just before the turret starts, with- 
drawing the locking-bolt. The incline T' is adjustable, 
so that it is only necessary to run the carriage back 
sufficiently to allow the longest tool in the turret to 
clear the work when revolving. The stops which dis- 
engage the feed mechanism are caused to revolve in 
conjunction with the turret by the bevel-wheels W! 
and X!, Figs. 2and 3. The former, W', is keyed to 
the bottom of the turret, and the latter, X, is keyed 
to the shaft Y'. The gear Z! is keyed to the latter 
shaft, and thus meshes with gear on the revolving 
barrel which acts on the automatic stop Z2'. This 
stop can be adjusted to any length, and disengages the 
feed mechanism by coming in contact with a sliding 
bracket V, which is connected to a clutch in the feed 
motion by the rod W. 

The lathe has been named “ Reliance,” and is manu- 
factured by Messrs. Bradbury, under the supervision 
of the patentee, Mr. T. H. Gannon. 








_ Bereran Rats.—Five lots of Vignoles steel rails, weigh- 
ing from 110 lb. to 120 1b. per yard, have been tendered 
for by the Ougrée-Marihaye, Angleur, and John Cockerill 
Companies. The tenders were made at the uniform price 
of 61. 5s. 7d. per ton. 





WELSH AND AMERICAN Tin-PLate Inpustry.—Sir 
John Jenkins has contributed a very interesting article 
on the Welsh tin-plate industry to the Westminster Gazette. 
The discovery of the method of sheet-iron rolling in 1778 
established the industry in Monmouthshire in 1778, and 
tin-plate making remained practically a Welsh monopoly 
until 1891, when the McKinley tariff came into force. In 
1862, 1,000,434 boxes of 112 tinned steel plates, 20 in. by 
14 in., weighing in all 108 lb., were exported ; more than 
half of these went to the United States. In 1882 5.3 
million boxes were exported, of which the United States 
took 4.3 millions. 4 1889 the respective figures were 
8.6 and 6.7 millions. The inereasing demand of the United 
States was due to the development of the food-canning 
industry and the adoption of terne plates for roofing 
purposes. The McKinley tariff threatened a tax of 10s. 
on a box which could be sold at 9s. f.o.b. Swansea, and 
that caused feverish activity in Wales. The average 
price of coke plates—13s. 7d. at Live 1 and 4.37 dols. 
at New York in 1889—went up to 5.45 dols. in 1891. Under 
pressure the tariff was them reduced from 2.2 to 1.2 cents 
= pound, but it was raised again to 1.5 cents in 1897. 

here are now 320 tin-plate mills in the United States, 
employing 15,000 people. But Wales still supplies tin 
plates to the United States for exportation of packages, 
and as the exporters are allowed a rebate of 99 per cent., 
it follows that the Standard Oil Company and others are 
receiving a subsidy for using Welsh plates for export 
packages. The immediate effect of the McKinley tariff 
on the Welsh mills was disastrous. Mills had to shut 
down temporarily, and if it had not been for the previous 
boom, there would have been more failures. The men 
suffered great distress, however. In 1893, 12,560 were out 
of work, against 15,500 regularly employed. But by 
1899 an improvement been effected—412 works, 
against 500 in 1891 were at work again. The exports 
to other countries were pushed; new industries have 
developed, and the home demand for tin plates has 
almost doubled in ten years—from 2,500,000 boxes in 1892 
to 4,500,000 in 1902. 





NOTES FROM THE NORTH. 
Giascow, Wednesday 

_ Glasgow Pig-Iron Market.—The condition of the pig- 
iron market last Thursday was rather better in the fore- 
noon, and the prices of Cleveland warrants recovered 
about 14d. of the recent declines. For cash the tone 
opened firm at 42s. 9d., but subsequently the price eased 
off to 42s. 84d. per ton. There were no transactions for 
one month, but business was done at 42s. 10d. fourteen 
days, and several lots changed hands at 42s. 14d. and 
42s. 2d. three months, with buyers over at the latter 
figure. A quiet but steady business and tone prevailed 
in the afternoon, with Cleveland warrants at 42s. 9d. one 
month. Business was also done at 42s. 94d. for the 
end of the year, but the turnover did not exceed 2000 
tons. Sellers of hematite iron were in the market at 
52s. 6d. per ton cash. A triiling business was done in the 
pig-iron market on Friday forenoon, and the quotations 
were rather easier, Cleveland giving way 2d. per ton for 
cash and 14d. per ton for one month. A transaction took 
place in the forenoon at 42s. 4d. two.months. At the 
close on Thursday the settlement prices were :—Cleve- 
land, 42s. 10d. per ton; and hematite iron, 52s. 6d. per 
ton. The settlement prices on Friday were :—Scotch 
iron, 48s. 104d. per ton ; Cleveland, 42s. 9d.; and hema- 
tite iron, 52s. 3d. per ton. Only one lot (500 tons) of 
Cleveland was all the business that was done in the after- 
noon, and which changed hands at 42s. 8}d. per ton. 
The market opened quiet, with a dull tendency. Cleve- 
land warrants were done at 42s. 7d. per ton cash and seven 
days, and hematite iron was done at 52s. 3d. per ton cash. 
The business only amounted to1500 tons. In the afternoon 
a flat tone prevailed, with prices of Cleveland iron 3}d. 
below the forenoon quotation. The market opened steady 
at 42s. 64d. per ton cash, but in the absence of buyers 
the price declined to 42s. 3d. at the close. The turnover 
amounted to 5000 tons, and the settlement prices were :— 
48s. 9d., 423. 74d. and 52s. 3d. per ton. Business was 
again very quiet in the warrant market on Tuesday fore- 
noon, and, owing to the continued absence of support, 
quotations suffered a further smart decline—Cleveland 
14d. to 42s. 2d. perton. Business was also done at 42s. 24d. 
three and six days, and 41s. 10d. two months. The turnover 
only amounted to about 5000 tons. A sharp fall in prices 
took place in the afternoon, when a small business was done 
at 41s. 104d. cash, and at 41s. 94d. thirteen and fifteen 
days. There were renewed reports of shipments of 
American iron and steel to this country, and without 
anything to account for it. The settlement prices were : 
—48s. 9d., 42s. 1}d., and 52s. 3d. per ton. A better 
tone prevailed to-day in the forenoon at the market. At 
the opening of the market 41s. 10d. cash was taken and 
41s. 9d. one month, and the price of Cleveland iron re- 
covered to 41s. 11d. per ton. A moderate business, amount- 
ing to 5000 tons, wasdone. The improvement of the fore- 
noon was not sustained in the afternoon, and the turnover 
again amounted to 5000 tons, and the settlement prices 
were :—48s. 44d., 41s. 10}d., and 52s. 3d. per ton The 
following are the quotations for makers’ No. 1 iron :— 
Clyde, 59s. 6d. per ton; Calder and Gartsherrie, 60s. ; 
Summerlee, 61s.; Langloan, 70s. 6d. ; Coltness, 72s. per 
ton—the foregoing “<9 at Glasgow ; Glengarnock 
(shipped at Ardrossan), 59s.; Shotts (shipped at Leith), 
63s.; Carron (shipped at Grangemouth), 62s. per ton. 
Business continues at present much as it has been for 
some time past, but more pronounced. The deal- 
ings are of a most restricted character, and to all 
appearance chiefly jobbing transactions between members 
of the “‘ ring,” outsiders taking but little part or interest, 
notwithstanding the low prices ruling. Their apathetic 
tone may be accounted for by the continued rumours of 
large quantities of both American and Canadian iron 
which are being pressed for sale on our markets. As the 
year draws to a close business in all departments of the 
trade shows a considerable shrinkage, and perhaps the 
steel trade may be regarded as the weakest point at the 
moment. Local consumers continue to buy from hand to 
mouth. The number of furnaces in blast is 87, being 
the same number as at this time last year. The Cleve- 
land makers are very desirous of meeting with pur- 
chasers. 3 

The Scotch Steel Trade.—It cannot be said that there 
is any improvement in the demand for steel, nor is the 
look ahead any brighter. A big business is being done, 
however, although it is to be regretted that the require- 
ments for the Canadian market are, to a large extent, 
supplied from the United States, and this notwithstanding 
the fact that the prices quoted by makers here are under 
cost. Prices may now be taken as 5/. 12s. 6d. per ton for 
plates, and 5/. to 5/. 2s. 6d. per ton for angles. 


Sulphate of Ammonia.—This commodity remains quiet, 
but fairly steady. The quantities offered for prompt 
delivery have-become larger, but they appear to find 
buyers at a little reduction in the price. As we are now 
approaching the time when the high-priced contracts 
come into operation, the opinion is growing that makers 
will shortly “stick out” for 127. 10s. per ton. The Leith 
price is 12/. per ton, but some contracts have been closed 
at 12/. 1s. 3d. per ton. 


Clyde i age Launches in November.—The con- 
tracts officially noted during November in the shipbuild- 
ing trade on the Clyde are a comparatively negligible 
quantity, and, but for the turbine boats that have n 
contracted for, things would have been at alow ebb. The 
new contracts have been taken by Messrs. Stephen and 
Sons, for an Allan Liner of fully 10,000 tons ; Messrs. 
Denny Brothers, Dumbarton, four turbine steamers ; 
Messrs. Robert Duncan an Port Glasgow, two 
large steamers for the Lyle Shipping Company, of 
Greenock, and other firms. It is said that about 40,000 
tons of new shipping have been placed. During last 
month twenty-one vessels were launched on the Clyde, 
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the Forth, and the Tay, one each in the two latter; and 
the total tonnage is 29,219 tons, of which the Clyde con- 
tributed 26,471 tons. One of the vessels was the Mara- 
thon, a twin-screw steamer of 6770 tons, built by Messrs. 
Stephen and Sons, for Messrs. George Thomson and Co., 
Aberdeen and London ; the Tweeddale, a screw steamer 
of 4100 tons, built for Mesrs. Robert MacNiell and Co., 
Glasgow ; the Volga, a screw steamer of 4000 tons built by 
Messrs. Russell and Co., Port Glasgow, for Messrs. Gow, 
Harrison and Co., Glasgow ; the Chinua Linau, a twin- 
screw steamer of 2198 tons, built for the China Naviga- 
tion Company, Limited, by Messrs. Scott and Co., 
Greenock ; the Craigiehall, a twin-screw bucket-ladder 
dredger, of 1080 tons deadweight and 750 tons gross, 
built by Messrs. Simons and Co., Renfrew, for the Clyde 
Navigation Trustees. These are the principal vessels 
launched during the month. 


Lothians Coal Trade.—Orders are only coming forward 
slowly, while prices are just a turn lower than they were 
a month ago. House coal, as is usual in November, is in 
an improved position. Work at the collieries generall 
is fully maintained, and there is much less trouble with 
the miners than used to be thecase. Jewel coal is quoted 
at 9s. to 9s. 9d.; steam coal, 8s. to 8s. 9d.; treble nuts, 
8s. 9d. to 9s. 3d.; double nuts, 7s. 9d. to 8s. 3d.; single 
nuts, 6s. to 6s. 6d.; beans, 5s. 9d. to 6s. 3d.; dross, 5s. 6d. 
to 63. 

Glasgow University Engineering Society.—A paper on 
‘Modern Electric Power Stations” was read before this 
society on Thursday night, November 26, by Mr. P. D. 
Tonides, when the more recent developments of this 
important subject were ably dealt with. An interesting 
discussion followed, in which Messrs. Chamen, Pocock, 
and Blackley took part, and it was agreed that steam tur- 
bines represented the best modern practice. On Saturday, 
November 28, a visit was made to the works of the Oak- 
bank Oil Company, Limited, at Winchburgh. On Satur- 
day, December 5, the a will visit the North British 
Locomotive Company’s works at Hyde Park. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Limited Companies.—The directors of Messrs. John 
Brown and Co. have resolved to pay an interim dividend 
at the rate of 3/. 6s. 8d. per cent. 


Sheffield University Scheme.—At the annual meeting of 
the Court of Governors of the Sheffield University Col- 
lege, much satisfaction was expressed at the fact that the 
Privy Council had refused the application of Leeds to 
be allowed to call their college the ‘* Victoria University 
of Yorkshire.” The refusal was interpreted to mean that 
the appeal of Sheffield for a charter will be granted. The 
endowments of the Sheffield College now amount to 
75,3250. ; the total capital value of the sites, &c., including 
subscriptions to the new building fund, is 197,000. ; and 
the annual income is 21,1487. The number of day 
students is 444. To meet the increasing competition 
from Germany and America, a metallurgical department 
has been established, and is doing unique work. Ata 
public meeting held at Rotherham on Tuesday, from 
whence many students come, resolutions were passed in 
favour of a university being established in Sheffield. 


Sheffield Trade with Canada.—There has been a rumour 
that Messrs. W. Jessop and Sons contemplated establish- 
ing a factory in Canada, as they have done in America, 
and so getting behind the tariff wall. The firm, however, 
say they have no such intention, as from their stores in 
Toronto they are doing an increasing trade in Canada. 


The Iron and Steel Trades.—The state of the heavy 
branches of trade is one of stagnation. No orders are 
being placed by the Government, and shipbuilders, owing 
to the low freights ruling, are holding their hands. The 
railway companies are also only buying for present re- 
quirements, and were it not for Colonial and South 
American inquiries there would be very little doing. The 
firms in a position to manufacture armour and large 
forgings are awaiting anxiously for the work that will 
have to be done for the new cruisers and battleships, as it 
is very much needed at the present time. The quietness 
in these branches is, of course, seriously affecting the 
demand for steel. In the lighter trades there is not much 
improvement, and at few places is full time being made. 


The South Yorkshire Coal Trade.—The cold weather 
that has set in has increased the demand for house coal 
all round, and most of the pits are making better time. 
Business in steam coal is still quiet. There is no increase 
In consumption in the large works, and the railway com- 
panies are content with their contract quantities, as they 
are needing less than in the summer. Prices all round 
are well maintained. A hopeful feeling prevails amongst 
coalowners that the differences between them and the 
men will be amicably settled. 








NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. : 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. —- Yesterday there was 
only a very thin attendance on ’Change ; traders gave a 
generally unsatisfactory account of usiness, and pro- 
Spects for the future were regarded as gloomy and 
discouraging. It .was reported that Messrs. Bell 
Brothers were blowing out a furnace running on Cleve- 
land Iron at their Clarence works. No 3 g.m.b. 
Cleveland pig iron early in the day realised 42s. 6d. 
f.o.b., and the Opening quotations for the other qualities 
of Cleveland iron stood :— No. 1, 43s. 6d.; No. 
foundry, 42s. 6d. ; grey forge, 42s. 3d. ; and mottled and 
white, each 42s, Kast Coast hematite pig was very dull, 
the production still being considerably in excess of re- 





ae Mixed numbers were on sale at 51s. for early 
elivery, No. 1 at 5ls. 6d. ; and No. 4 forge at 49s. ; and in 
odd cases even rather less than these rates might have 
been accepted. Spanish ore was firm, dealers here re- 
porting that sellers at Bilbao were adhering to quota- 
tions. Rubio was quoted 15s. 3d. ex-ship Tees, and 
though buyers hesitated to Pay that rate, it was not easy 
to purchase at less. To-day Cleveland iron again fell in 
price. No. 1 dropped to 43s.; Nos. 3 and 4 foundry 
and grey forge each fell to 42s. ; mottled to 41s. 9d. ; and 
white to 41s. 6d. Hematite prices were unaltered. 


Manufactured Iron and Steel.—Accounts given of the 
various branches of the manufactured iron and steel 
trades were not encouraging. New work is reported 
scarce, and competition to secure orders very keen. 
Common iron bars are 6/. 2s. 6d. ; best bars, 62. 12s. 6d. ; 
iron ship-plates, 62. 5s. ; iron a 61. ; steel ship- 

lates, 5/. 10s.; steel ship-angles, 5/. 2s. 6d.; steel 

iler-plates, 7/.; and heavy sections of steel rails, 
5l.—all less 2 per cent. discount, except rails, which 
are net at works. The accountant to the Board of Con- 
ciliation and Arbitration for the manufactured iron and 
steel trade of the North of England has certified the 
price of rails, plates, bars, and — for the two months 
ending October 31 last to have m 6/. 4s., as against 
6l. 6s. 1d. for the previous two months, and in accordance 
with sliding-scale arrangements, wages of ironworkers for 
December and January will be the same as prevailed 
during the preceding two months. 


Shipments of Iron and Steel.—Shipments of iron and 
steel from Middlesbrough for the month of November 
amounted to 124,874 tons, as against 146,814 tons during 
the preceding month, and 134,865 tons during November, 
1902. The clearances last month were made up of 
92,247 tons of Cleveland pig iron, 11,251 tons of manu- 
factured iron, and 21,376 tons of steel; 49,631 tons of 
pig iron was shipped coastwise, and 42,616 tons a 
Scotland again took the largest quantity—viz., 34, 
tons, Germany being second with 11,148 tons, and Sweden 
third with 6766 tons. Of the manufactured iron cleared, only 
1593 tons went abroad, whilst 9658 tons went coastwise ; 
but of steel the contrary was the case, no less than 
16,312 tons being shipped to foreign ports, and only 
5064 tons coastwise. India took the largest quantity of 
manufactured iron—viz., 1118 tons ; whilst Cape Colony, 
with orders for 6393 tons, was the best customer for steel. 
India took 4807 tons of steel. 


Coal and Coke.—Gas coal deliveries are full, and prices 
run from 8s. to 9s. f.o.b, Bunker coal is plentiful, with 
prices tending downwards. Manufacturing coal is un- 
changed. Coking coal is slightly easier if anything. 
Coke is in full supply, and signs of weakness are notice- 
able. Average blast-furnace qualities are said to be ob- 
tainable at 14s. delivered here. Export coke might be 
bought at 15s. 9d. f.o.b., but many sellers will not quote 
below 16s. ; 








NOTES FROM THE SOUTH-WEST. 

Cardiff. —Steam coal has been scarcely so firm for 
prompt shipment, tonnage not having come to hand to 
the full extent anticipated. Colliery owners have shown, 
however, little disposition to make concessions, and for 
forward business quotations have ruled steady. The best 
steam coal has made 14s. 6d. per ton, while secondary 
qualities have brought 14s. to 14s. 3d. per ton. The best 
ordinary household coal has been quoted at 14s. to 15s. 
per ton; while secondary qualities have made 10s. 6d. 
to lls. per ton. No. 3 Rhondda large has been bringing 
14s. 9d. per ton. Foundry coke has made 18s. to 19s. per 
ton, ond teats ditto 17s. to 18s. per ton. As regards 
iron ore, Rubio and Almeria have been quoted at 14s. 3d. 
per ton, while Tafna has made 15s. per ton. 


The Swansea Valley.—The steel-producing districts have 
shown about their ordinary activity. The foundries are 
somewhat quieter than usual, and some collieries are 
showing slackness. 


Admiralty Contracts.—The Lords of the Admiralty 
have let contracts for Welsh steam coal to twenty of 
the principal Welsh colliery companies. The total 
quantity contracted for is about 700,000 tons, and the 
contract prices are reported to range between 13s. and 
13s. 9d. per ton, free on board. 


Coal for the Extreme East.—During the last few days 
the Russian Government has purchased 12,000 tons of 
Cardiff patent fuel for the Extreme East, and there has 
been some inquiry for coal for the same quarter. Two 
additional steamers are reported to have been chartered 
—the Foxton Hall, at 18s. 6d. per ton, to load for Port 
Arthur in December, and another at 21s, per ton, to load 
in January. 

Motors on the Taff Vale.—A motor passenger-car, which 
has been constructed by the Taff Vale Railway Company 
to run over its system for passenger purposes, did the 
journey over the branch between Penarth and Cadoxton- 
Barry; several times last week, covering the distance 
each way in 14 minutes. It is expected that the new 
car, which will carry fifty passengers, will be able to 
accommodate the ordinary traffic on this branch of the 
Taff Vale system. 

More Welsh Coul.—A 7-ft. vein of coal, called the New 
Cribbwr, was struck at the Morfa Colliery, Port Talbot, 
on Saturday, and it is — that similar veins in the 
9-ft. and 4-ft. districts will be found shortly. 

Bristol Wagon and Carriage Works Company, Limited. 
—The directors recommend an interim dividend on the 


4| called-up capital of the company of 4 per cent. for the 


half-year ending September 30. 


Great Western Ruilway.—The Great Western Railway 
Company has arranged terms for the purchase of the 





Abingdon Railway Company’s undertaking, and the 
necessary powers are asked for in a Great Western Bill, 
which is to come before Parliament next session. The 
Abingdon Railway is a single line, 14 miles in length, 
connecting — with the Great Western main line 
to Oxford, at ley. 

Briton Ferry.—Some large cargoes of Spanish iron ore 
have been discharged of late at the Briton Ferry blast- 
furnaces, and there has been a considerable production of 
hematite at these works. 








Fioatine CRANE FOR Montreat.—The Montreal Har- 
bour Commissioners are discussing the question of adding 
a floating crane to the harbour equipment. The first cost 
would be about 12,000/., while maintenance would involve 
an expenditure of 1400/. perannum. The crane would Le 
useful for lifting heavy weights, such as locomotives, &c. 


HavxaGE ON THE NortH-EasterN.—A series of in- 
teresting experiments have been conducted during the 
last few days on the northern and central divisions of the 
North-Eastern Railway with respect to the haulage capa- 
city of engines under adverse gradient conditions. 
The last of these took place on Sunday, when a train of 
twenty-five 10-ton wagons, laden with coke from West 
Auckland to Tebay, for the West Cumberland iron fur- 
naces, was hauled over the Barras Summit to Kirkby 
Stephen and thence to Tebay. The train, which had a 
total load of from between 440 to 450 tons, was hauled by 
an eight-wheel coupled express goods engine of the latest 
type, and it had attached to it a dynamometer car. The 
car was used for recording the tractive force exerted by 
the engine in hauling the train up a steep gradient from 
Lartington Station to Barras Station—the highest station 
in England—which is 1 in 67 for a distance of 10 miles. 
This particular piece of line affords the severest test 
which the company can apply on its system, and until the 
introduction of the new type of express 's locomotives, 
two engines were always Te to work trains over 
the summit. By means of the dynamometer apparatus, 
some important facts were ascertained. 





Ipswich CorporaTION TRAMWAYS.—Traffic has been 
commenced upon these tramways. The generating 
station, workshop, car-shed, and offices were built 
by Mr. S. A. Kenney, of Ipswich, the amount of the 
contract being 26,9487. for the generating station and 
offices, and 6704/. for the car-shed. The buildings include 
an engine-room with a 10-ft. basement for pipe-work. 
Attached to the engine-room is a battery-room, and there 
is also a boiler-house, a workshop, an economiser building, 
and the car-shed. The car-shed comprises eight sets of 
rails, on which forty cars can be aces Traffic has been 
commen with twenty-six cars. The buildings were 
designed by Mr. C. Stanley Peach, and Mr. Cecil C. 
King was the resident architect. A Meldrum Simplex 
refuse destructor is also located on the site, and has been 

rovided at a cost of 3695. Other expenses, including 
Ralf the cost of the chimney-shaft, bring the total up to 
12,0002. The shaft was erected by Mr. Shillitoe, of Bury 
St. Edmund’s, the amount of his contract being 3500/. 
Some trouble was experienced with the foundations of 
the shaft, which has been placed upon a concrete 
base 46 ft. square and 12 ft. deep, three layers of ex- 
panded metal being embedded in the concrete. The 
shaft is 178 ft. 6in. high and 12 ft. square inside at the top. 
It is lined with firebricks for a height of 97 ft. The de- 
structor buildings are of brick and corrugated iron. In 
the boiler-house of the power station is setting for four 
boilers, and room for four more. The boilers were sup- 
plied by Mr. Danks, of Oldbury. _ The engines and 
dynamos were eg by Messrs. Reavell and Co., of 
Ipswich, and the Allgemeine Elektricitiits Gesellschaft, 
of Berlin. Messrs. Reavell supplied six high-speed 
engines, the largest two being each capable of an output 
of 240 kilowatts, two others capable of 120 kilowatts, and 
two balancing sets. The dynamos are all designed 
for generating continuous current. The switchboard- 
was manufactured by the Electrical Company of London 
from the designs of the. consulting engineers, Messrs. 
Kennedy and Jenkin ; the amount of the contract was 
28331. The total length of the switchboard is 42 ft., and 
it is divided into 21 polished marble panels. The battery 
consists of two portions, each portion containing 124 cells ; 
the work was carried out by the Tudor Accumulator 
Company, Limited, London. The contract for the steam, 
exhaust, feed, and drain pipe in the generating station 
was carried out by the Hiram Maxim Electrical and Engi- 
neering Company ; the amount of the contract was 66471. 
The laying of the permanent way was entrusted to 
Messrs. Dick, Kerr, and Co., Limited, London. The 
extent of track laid was 10 miles, and the contract price 
for taking up certain old lines, preparing a concrete bed, 
and putting down the lines was 41,220/. The restora- 
tion of the ordinary surface of the roads upon which 
the tram lines were laid was undertaken by the borough 
surveyor (Mr. E. ——— and involved an outlay 
of 22,282/. The overhe equipment was under- 
taken by the British Electrical Equipment Company, 
of London, the amount of the contract being 9341/. 
The establishment of the tramways involved certain 
street improvements, which have cost 80,000/. The 
26 tramcars were supplied by the British Westing- 
house Electrical and nufacturing Company, Limited, 
and were built at Trafford Park, nchester. The car 
bodies and trucks were built by the Brush Electrical 
Engineering Company, of Loughborough, as sub-con- 
tractors. The cars are of the single-truck double-decked 
type, and are each capable of seating 50 mgers—24 
inside and 26 outside. The amount of the car contract 
was 15,0197. 
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LONDON AND BRIGHTON RAILWAY WIDENING. 
MR. CHARLES L. MORGAN, M. INST. C.E., ENGINEER TO THE LONDON, BRIGHTON, AND SOUTH-COAST RAILWAY, ENGINEER. 
(For Description, see Page 755.) 
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AGENTS FOR “ENGINEERING.” 


Avsraia, Vienna : Lehmann and Wentzel, Kirntnerstrasse. 

Care Town: Gordon and Gotch. 

EpinsurGu : John Menzies and Co., 12, Hanover-street. 

Francg, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; E. M. Terquem, 31>is, Boulevard Haussinan. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

Germany, Berlin: Messrs. A. Asher and Co., 13, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
Advertisements). 
see: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
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26; course, is natural for a first re 


position of Engineer-in-Chief, with never-tiring 
energy—-as our readers know—has retired accord- 
ing to a rule which is, no doubt, salutary, as a 
rule, but which deprives the Engineering Bureau 
of a chief of conspicuous ability, and one whose 
powers show no signs of waning. 

Admiral Melville’s successor is Rear-Admiral 
©. W. Rae, whose first annual report is now before 
us. It does not contain so many pages as the 
reports Admiral Melville produced, and does not 
cover so wide a range of subjects. That, of 
rt; but it is 
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NOTICES OF MEETINGS. 

Society oF CHEMICAL INDUSTRY : LONDON Sxction.—A meeting of 
the Section will be held at the Chemical Society’s Rooms, Bur- 
lington House, Piccadilly, on Monday, December 7, at 8 p.m. 
The following paper will be read and discussed :—‘‘ Cyanide 
Manufacture,” by Dr. J. Grossmann. 

Society oF Arts.—Monday, December 7, at 8 p.m. Cantor 
Lectures. ‘‘The Mining of Non-Metallic Minerals,” by Mr. 
Bennett H. Brough. (Four Lectures.) Lecture III, ‘‘ Stone.”— 
Wednesday, December 9, at 8 p.m. ‘‘Furnaces Suitable for 
Jewellers’ Work, Enamelling, Art Casting, and other Similar 
Industries,” by Mr. Henry “yet Cunynghame. C.B., Pro- 
fessor C. V. Boys, F.R.S., will preside. Thursday, December 10, 
at 4.30 p.m. Indian Section. ‘India’s Place in an Imperial 
Federation,” by J. M. Maclean. Sir Edward A. Sassoon, Bart., 
M.P., will preside. 

Tur Surveyors’ InstitTutTIoN.—Monday, December 7, at 4 p.m. 
A paper will be read by Mr. Edward Thomas Scammell, F.R.G.S., 
entitled ‘‘ The Preservation of Timber, with Special Reference to 
its Protection from Dry Rot and the Increase of its Usefulness for 
Estate Fencing and other Purposes.” 

Tue Faravay Society.--Tuesday, December 8, at 8 p.m., in 
the Library of the Institution of Electrical Engineers, 92, Victoria- 
street, 8S.W. The following papers will be read :—‘‘ Total and Free 
Energy of the Lead Accumulator,” by Mr. R. A. Lehfeldt, D.Sc. 
(Discussion adjourned from last meeting.) The paper appeared in 
the September issue of the EHlectro-Chemist and Metallurgist. 
‘*Bitumen in Insulating Compositions,” (Part I.), by Mr. D. A. 
Sutherland, F.L.C., F.C.S. Proofs of this paper will be sent to 
members in the course of a few days. ‘‘ Notes on Aluminium 
Welding,” (Illustrated), by Mr. Sherard Cowper-Coles. This paper 
will appear in the November issue of the journal. ‘‘ Electro- 
Chemical Installation at the Borough Polytechnic Institute,” by 
Mr. F. M. Perkin, Ph. D. This paper appearcd in the October 
issue of the journal. 

Tue INSTITUTION OF CIvIL ENGINEERS.—Tuesday, December 8, 
at8 p.m. Paper to be further discussed :—‘ On the Distribution of 
Mean and Extreme Annual Rainfall over the British Isles,” by Mr. 
Hugh Robert Mill, D.Sc., LL.D. Students’ Visit, Wednesday, 
December 9, at 2.15 p.m. To the Locomotive Works of the North 
London Railway, at Bow-road. (Assemble at the works. Train 
from Westminster Bridge Station to Bow-road, 1.40 p.m.) 

Tue Sanitary InstTiruTE.— Wednesday, December 9, at the 
Parkes Museum, Margaret-street, W., at 8 p.m., a discussion will 
be opened on ‘‘ The Flooding of Basements in London by Sewage,” 
by Mr. Maurice Fitzmaurice, C.M.G., M.A., M.A.I., M. Inst. C.E., 
and Mr. H. R. Kenwood, M.B., D.P.H., Fellow. The chair will be 
taken by Sir Benjamin Baker, K.C.M.G. 

Roya UNITED SERVICE INSTITUTION.—Wednesday, December 9, 
at 3 p.m. A paper will be read on ‘‘Short-Service Training of 
Reserve Officers,” by Mr. C. E. Stromeyer. 

TuHE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, Decem- 
ber 10, at the Institution of Civil Engineers, Westminster. Gilbert 
Tercentary Commemoration.—December 10 being the 300th anni- 
versary of the death of William Gilbert, the Mayor and other 
representatives of the Borough of Colchester will attend officially 
at the above-mentioned place at 8 p.m. to receive an historical 
picture, representing Dr. Gilbert in the act of showing his elec- 
trical experiments to Queen Elizabeth and her Court, which will 
then be presented by the Institution of Electrical Engineers to the 
Borough of Colchester, in which town Gilbert was born in 1544, 
and died in 1603. At the conclusion of the above presentation 
(about 8.15 p.m.) an ordinary general meeting will be held, at 
which the following paper will be read :—-‘‘ The Slow Registration 
of Rapid Phenomena by Strobographic Methods.” ‘The Ondo- 
graphe” and ‘‘ Puissancegraphe” (Wave-Recorder and Power- 
Recorder),” by M. E. Hospitalier, President of the Société Inter- 
nationale des Electriciens, Foreign Member of the Institution of 
Electrical Engineers: M. Hospitalier will also give a demonstra- 
tion of the Ondographe. If time permit the following paper will 
then be read :—‘‘ On the Magnetic Dispersion in Induction Motors, 
and its Influence on the Design of these Machines,” by Dr. Hans 
Behn-Eschenburg. 

PuysicaL Society or Lonpon.—Friday, December 11, at 8 p.m., 
a meeting of the Society will be held at the Royal College of 
Science, Exhibition-road, South Kensington. Agenda :--1. “A 
Method of Mechanically Reinforcing Sounds,” by Rev. T. C. 
Porter. 2. ‘‘The Simmance-Abady ‘Flicker’ Photometer,” by 
Messrs. Simmance and Abady. 3. Exhibition of a conductometer, 
by Mr. R. Appleyard. 4. A model to illustrate various properties 
of wave motion, by Professor L. RK. Wilberforce. 
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NAVAL PROCEDURE IN ENGLAND 
AND AMERICA. 

THE annual report of the Chief of the Bureau 
of Steam Engineering of the United States Navy, 
recently issued by the Government at Washington, 
and open to all citizens of the Republic, bears 
this year a new signature. Rear-Admiral George 
W. Melville, who for so many years filled the 











without a thought of our own advantage. In this 
precedent-ridden country we have, of course, 
nothing corresponding to the reports which the 
chiefs of bureaux make to the Secretary of the 
United States Navy—a high official who corre- 
sponds most closely to our First Lord of the Admi- 
ralty. The only information officially put before 
the taxpayers, whose money is spent, is a bare 
enumeration of the votes when the Navy Esti- 
mates are brought on in the House of Commons. 
We know so much is spent on the building of new 
ships— although the information on this point is 
becoming more vague—so much on pay, so much 
on upkeep of dockyards, repairs, pensions, and the 
other subjects into which the -votes are divided. 
But whether this money is well or ill-spent 
no one outside an _ ofticial eircle, bound to 
secrecy, can gain an inkling through authori- 
tative sources. A walk through one of the Royal 
dockyards will show to any one with a know- 
ledge of shipbuilding and engineering matters that 
there is vast room for improvement in these big 
manufacturing establishments. It may be seen 
plainly that large sums of money are being wasted ; 
but it is not possible to reduce this unmistakable 
impression to facts and figures ; and as a very small 
number of those having votes go through dock- 
yards, and a large proportion of these are unin- 
structed sightseers, the Administration does not 
bother its head much about such matters. 

We have, however, questions in Parliament ; but 
a long course of training enables Admiralty officials 
to frame replies which entirely mask the most 
searching inquiries. That is one of the most im- 
portant branches of the education of a section of 
the Whitehall staff. Unfortunately, the inquiries 
are far from searching. The Navy suffers now, as 
it has always suffered, from the absence of a sufficient 
number of competent naval critics in the House 
of Commons. ‘There are a few members who are 
understood to be more or less connected with naval 
matters—-to be ‘‘ authorities,” as the phrase goes. 
Some of these have been naval officers, others have 
represented dockyard constituencies. Both are apt 
to consider too exclusively the interests of a class-— 
either that of which they formerly formed a part, 
or the majority of the electors who send them to 
Parliament. Hence it is that even the small amount 
of work that has been done for the country’s Navy 
as a whole has chiefly been due to independent 
members not connected with the service. 

If we compare the muzzled criticism which 
the rulers of the Royal Navy have to meet with 
the outspoken exposure of shortcomings to which 
the United States Naval Administration has been 
subjected for many years past by Admiral Melville, 
it is possible to see how strong a weapon in the 
hands of those who are striving for efficiency. the 
official reports of professional and non-political 
chiefs of departments may be. The parliamen- 
tary questioner in the House of Commons is as an 
isolated and uninstructed amateur in the hands of 
a group of trained professionals, and the rules 
of the game are all against him. Our methods of 
naval administration have descended to us from a 
time when government was in the hands of a 
privileged class, when corruption and nepotism 
were the commonplaces of the age. Shameless as 
our ancestors were, these methods needed conceal- 
ment, and though crude dishonesty in the public 
service has disappeared, secrecy is still retained as 
a convenient cloak for inefficiency. 

It is astonishing how little is known of the way 
the Navy is administered. The nation takes it for 
granted that the whole system is nearly as perfect 
as it can be ; that the Navy is ready for battle and 
victory at any hour ; that there would be no mudd- 
ling along after the manner of those blundering 
army-men in South Africa. No one stops to ask 
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how far this belief is the offspring of ignorance ; on 
what substantial foundation of facts the structure 
of confidence is reared. The most pessimistic may 
have a lurking suspicion that there might be a 
shortage of men, that the fleets of ships in reserve 
at the dockyards would not be able to put to sea 
for lack of hands; but if such doubts are raised in 
the public mind, they are silenced by vague assur- 
ances put intothe mouth of the official question- 
baffler in the House. If there were a published 
report from the First Sea Lord to the First Lord 
of the Admiralty, Parliament would have assurance 
from a competent authority, and the country would 
know what to do if the Government failed to act. 
The same thing may be said of each department— 
shipbuilding, engineering, armament, stores, dock- 
yard equipment—throughout the whole service. 

It is truly said that the Government never asks 
for money for the Navy that the House does not 
vote, and this is generally considered sufficient to 
silence those who ask for more. It may be so; 
but what the country hasa right to knowis, whether 
the vast sums now voted are properly and efliciently 
spent. Reports from heads of departments would 
do much to set this question at rest ; at any rate, 
we should know who was to blame for shortcomings. 
If, for instance, our dockyard machinery were 
found to be hopelessly obsolete and inefficient— 
as much of it still is, in spite of what has been 
done—and no mention were made of this by the 
engineer-in-chief, we should recognise that the time 
had come to look for his successor. As a matter of 
fact—it is an open secret—the recommendations of 
professional officers, in both the construction and 
engineering departments, are ignored in a way that 
would be impossible were these recommendations 
put forward in documents that would become 
known to the public. Happily, the British taxpayer 
has views as to the need for naval expenditure 
which differ from those held in any other country. 
Here, public opinion demands that we should have 
an adequate navy at any cost ; but it also asks that 
the cost should not be enhanced by unfruitful 
expenditure. On that point, however, we are 
debarred the knowledge needful toa settled conclu- 
sion whether this end is attained. 

As a comment and example, we may quote some 
passages from the American report. In speaking 
of Portsmouth Navy Yard, it is said :— 


Although it has been reported, year after year, that the 
facilities for steam engineering work at this yard are 
totally inadequate, causing ler in the fitting out of 
vessels, appropriations have been made only for rebuild- 
ing the machine-shop, for an administration building, and 
for a power-house and chimney ; notwithstanding the 
iron foundry has been condemned by survey, the black- 
smith shop is old, dilapidated, and badly located; the 
boiler-shop is a‘mere shell of corrugated iron, with a rotten 
wooden frame, the copper-smiths’ shop is too small, and 
the pattern-shop is located on the fourth floor of another 
building. 


We hasten to add that this is written of Ports- 
mouth, U.S.A., otherwise some of our readers 
might think the Washington report was dealing 
with matters that did not concern it. No doubt we 
have nothing quite so bad as this at Portsmouth, 
Hants; but the unhandy arrangement of obso- 
lete slow-moving tools, and other old-world systems 
generally, might, until quite recently, have formed 
the substance of strictures hardly less scathing had 
the engineer-in-chief been at liberty to pen them. 
If there has been a change for the better in some 
respects, it has been due to the energy of an ad- 
ministrator of exceptional ability and determina- 
tion. The system remains, and with it the proba- 
bility of lapsing into the old ruck. 

It may be said that the strictures in the Ameri- 
can report are themselves condemnatory of the 
system of publicity ; for if it has been possible for 
the defects in equipment to exist after they have 
been ‘‘reported year after year,” the chief engi- 
neer might as well have kept his own counsel. 
This is true so far as it applies to America, but the 
wide difference in public opinion here and across 
the Atlantic must not be forgotten. Here we con- 
sider the Navy essential to national existence, and 
are determined to maintain it, so far as we know 
how, at any cost. The continuance of our Ports- 
mouth Dockyard in the condition above described 
would be politically impossible after a passage in a 
report of the engineer-in-chief, such as that quoted, 
had been published. In America the Navy is an 
incident. Secure in their vast territory, with over 


3000 miles between them and a great naval power, 
the people look on their fleet chiefly as a symbol of 
their importance and prosperity. They are proud 


of their ships and those who man them, much as | favourable than they are now; but our con- 
we are of our cricket team in Australia. Perhaps| temporary allows that in some items they are 
it would be almost as difficult to rouse America | still very much too high—steel rails, for example. 


to strenuous action in regard to the efficiency of 
her fleet as it has been to effect reforms in our own 
army administration. That is saying a good deal. 
Had the war with Spain proved a harder tussle, 
public opinion might have taken a different tone. 
Another way in which the American report 


might well be taken as an example for us is in the | 


particulars given of trials and experiments of a 


technical nature, made under the auspices of the | 
Bureau. The present report contains less of this | 
matter than usual, doubtless owing to the new) 


appointment. It would appear, however, that 


during the past year an extended series of tests 
have been made for determining the value of liquid | 
fuel in raising steamatsea. At the time the report 


was prepared, full details had not been tabulated, 
but it is stated that the Bureau ‘‘ hopes within a few 


months to have the complete report of the Board | 


ready for distribution.” We have, on more than 
one occasion, referred to the liberal manner in 
which the American Government ayer at the dis- 
posal of the whole world the results of trials and 
experiments made at no small cost. The generosity 
of the American people puts in an unfavourable 
light the niggardly system of our own Board of 
Admiralty. The policy followed in this country 
would be more comprehensible were it not that 
information of high industrial value is withheld 
from British subjects whilst it is freely communi- 
cated to representatives of rival powers. There is 
only one interpretation to be put upon this : it is 
that the Admiralty fears the criticism of those who 
pay the bill. 








AMERICAN STEEL PRICES. 
We reproduce below a very interesting table, 


which has been compiled by the New York Times | 


from the market quotations of the Iron Age, show- 
ing the reduction which has been made in the 
prices of American iron and steel during the last 
year. It will be noted that the fall in pig iron has 
been very considerable, ranging up to 10.50 dols. 
in the case of ‘‘ Foundry Pig No. 2 Southern,” 
and that the only articles which have held their 
own are steel rails. The explanation of this last is 
found in the strength of the rail pool, and the 
necessity which it is under of keeping up the home 
price in view of the heavy offerings for abroad at 
prices down to 20 dols. or less. Here is the 
table :— 


Week Ended 
al | ! 7 
Nov. 14,| Nov. 7, Oct. 14, Nov. 13, 
1903. | 1903. 1903. 1902. 





Foundry pig No. 2 standard,  dols. dols. dols, dols. 
Phila, .. ats - -» 14.50 15.00 | 15.00 23.00 
Foundry pig No. 2, Southern 


Cinn. .. ys nea 12.25 12.25 | 13.50 22.75 
Foundry pig No. 2, local, | 
Chicago ne se ..| 14.50 15.50 15.00 23.00 
Bessemer pig. Pitts. .. . 15.10 15.70 | 16.10 | 21.50 
Grey forge, Pitts. sh -. 13.00 13.50 14.25 | 21.50 
Steel billets, Pitts. .. ..| 23.00 | 27.00 | 27.00 | 28.50 
“ Phila... ..| 25.00 | 26.00 | 26.50 | 27.50 
” Chi. as --| 24.00 28.00 | 28.00 | 29.00 
Wire rods, Pitts. .. «| 81.00 | $3.50 | 83.50 | 35. 
Steel rails, Eastern mill ..| 28,00 28.00 28.00 | 28.00 
Refined iron bars, Phila. --| 1.40 1.45 1.50 | 1,85 
Common iron bars, Chicago.. 1.40 1.45 1.423 1.80 
” 9 itts. 1.30 1.40 1.50 1.80 
Steel bars, tidewater .. 1.423} 170 | 1.7 1.72 
as Pitts. - 1.30 | 1.60 | 1.60 1.60 
Tank plates, tidewater 1.78 1.78 | 1.78 2.10 
» Pitts. os 1.60 1.60 | 1.60 1.85 
Beams, tidewater 1.73} 1.734 | 1.734 2.00 
” its, os 1.60 1.60 | 1.60 2.10 
Angles, tidewater 1.733 1,784 | 1.734 2.00 
mi itts. .. ve os] ae 1.60 | 1.60 2.00 
Skelp, grooved iron, Pitts. .. 1.35 1.40 | 1.50 1.95 | 
»  Sheared iron, Pitts. 1.45 | 1.50 1.60 2.05 
Sheets, No. 27, Pitts. .. 2.40 2.50 2.50 2.65 | 
Barb-wire, f.o.b. Pitts. 2.60 | 2.60 2.60 2.45 | 
Wire nails. f.o.b. Pitts. 2.00 2.00 | 2.00 1.85 
Cut nails, f.o.b. Pitts... 1.90 1.90 2.15 2.05 


The production of pig iron has been on the | 
decrease since before the middle of the year, and | 
since May the shrinkage has reached 70,000 tons | 
a week. But, even so, it would appear that the | 
output is still much in excess of the country’s 
needs. The sharp cut in steel billets last month | 





There are we! of good people in the United 
States who look upon the recent set-back as only of 
| very temporary duration. For instance, the Vice- 
| President of the American Steel Works, Pitts- 
| burgh, said the other day :—‘‘During the last 
week the principal manufacturers of steel and steel 
products have been in consultation concerning 
trade conditions. While it isa fact that there has 
been a decrease in volume of business during the 
last few months, it is also true that a substantial 
tonnage is being booked at the present time, and 
the general opinion seems to be that the outlook 
is quite promising and improving. It was the 
unanimous opinion that the price of billets and 
bars was too high, and somewhat out of parity. 
| Therefore the price of the former has been reduced 
|to 23 dols. per ton Pittsburgh, and of the latter to 
1.30 dol. base per 100 lb. Pittsburgh. Prices on all 
other steel commodities, however, remain un- 
changed.” This may or may not be reassuring. That 
a somewhat different view of the situation is taken by 
the management of the United States Steel Corpora- 
tion is indicated by the announcement of a general 
reduction of salaries and wages and a close regard for 
the economies all along the line. Further, the latest 
announcement is that the Republic Iron and Steel 
Company cannot pay the dividend on its] preferred 
| stock. It seems not unsafe to say that prices will 
| continue weak and with a declining tendency until 
| the level is reached at which they will be attractive 
tocustomers. The impossibility of fixing that level 
| is due to the effect of influences, wholly external to 
the trade, which create or destroy confidence. Those 
| who think that the economies effected during the 
past few years have been shared with the con- 





sumer to his satisfaction, are probably not well. 


informed. What is now going on is the readjust- 
|ment of prices all along the line. The billet pool, 
it is generally allowed, has done wisely in meeting 
outside competition with a cut of 4 dols. per ton. 
Whether the railmakers will show equal good sense, 
or will seek to maintain rails at 28 dols. per ton, is 
still uncertain. At 28 dols. the demand for rails 
will be restricted within the narrowest limits pos- 
sible, as it is known to consumers that 25 dols. or 
even less would be amply compensatory to the rail- 
makers. That they did not make the price 
30 dols. to 35 dols. when they could have done 
so, as well as not, will weigh very little as an 
argument in favour of holding the price at 28 dols. for 
1904 deliveries. The present conditions are likely 
to continue until the consumer feels that he has 
secured what he deems his fair share of the econo- 
mies of production which have come about through 
the progress of the past few years. It costs less 
to produce iron and steel under favourable condi- 
tior.s than ever before in the history of the industry. 
The supreme test of the wisdom of consolidation is 
now approaching, with some uncertainty as to the 
ability of the great mergers to make good their 
promises to steady the market and hold prices up 
as well as down, at least to the extent of pre- 
venting extreme fluctuations. But the companies, 
as the New York Times is careful to point out, will 
deceive no one if they attempt to maintain the 
fiction that they cannot stand a considerable further 
shrinkage in prices without ‘‘ scraping bottom.” 








TESTING ELECTRIC GENERATORS 
BY AIR CALORIMETRY. 

AN ingenious and entirely novel way of testing 
alternating-current dynamos was brought before 
the Institution of Electrical Engineers on Nov- 
jember 26 by Mr. Richard Threlfall, M.A., 
'F.R.S., of Birmingham. There is considerable 
| uncertainty about large alternating-generator tests, 
|and frequently, as in the case which confronted 
Mr. Threlfall two years ago, neither brake-power 
tests can be applied, because the fields of the alter- 
nators are built upon the flywheels, nor, owing to 
structural difficulties, can one machine be run as 
generator and the other as motor. It occurred to 
hjm, hence, to enclose the alternators in a non- 
conducting casing and to pump air through the 
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York journal mentioned above that prices are | no heat be lost or gained by the alternator, then 
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further, P.represent the rate of external working 
of the engine, P! the power delivered by the gene- 
rator in kilowatts, then the efficiency of the gene- 
rator is E=P!/P=P! (P!+H). Assuming that the 
dynamo does not radiate like a wireless telegraph 
transmitter, E and H can be determined, provided 
we can measure the bulk of air ; and this method 
should share with the Hopkinson method the ad- 
vantage that we determine in H the actual loss in 
the generator from all sources, and that—supposing 
a loss of 10 per cent., or an efficiency of 90 per 
cent.—any error made in the determination of H 
would enter by one-ninth of its amount only into 
the efficiency E. 

The measurement of the current of airis the 
difficult problem which Mr. Threlfall had to solve, 
and he finds that H can be determined in practical 
trials within 2 or 3 per cent. It is done with the 
aid of Pitot tubes, simple tubes bent over at the 
end, which have long been used to explore the 
velocity of flowing liquids. When air streams 
against the open end of the Pitot tube (2 in 
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Fig. 1) which is closed otherwise, a certain pres- 
sure, known as velocity pressure, is set up in the 
Pitot tube, because some of the momentum of the 
impinging air is destroyed by the quiescent air in 
the tube. It has been shown by Lord Rayleigh 
and confirmed experimentally in these re- 
searches by Mr. Threlfall, that this lost momentum 
amounts to almost exactly half of the total, and 
that the velocity pressure is nearly equal to oe 
dynes per square centimetre, where p is the density 
of the air in grammes per cubic centimetre, and 
V its velocity in centimetres per second. A side 
gauge has to be provided to mark the static pres- 
sure of the external air. This may be a flanged 
tube (3 in Fig. 1), according to Heenan and Gil- 
bert ; or a hole may simply be drilled into the wall 
and a pipe screwed into it; but then care must be 
taken to avoid the very variable suction effect. 
From the Pitot tube and the side gauge rubber 
tubes extend to the two bottles communicating with 
one another (Fig. 2) by a syphon, in which read- 


Fig.2. 





ings of the pressure differences are taken with the 
aid of needle points. The needles are set just to 
touch the coloured water in the bottle ; the level 
difference is, in the instrument illustrated, which 
Mr. Threlfall has himself made and used daily for 
two years, measured by callipering jaws to within 
0.01 millimetre; in a new form, made by the 





Scientific Instrument Company, of Cambridge, a 


‘micrometer screw effects the reading within one 


second. A multiplying pressure gauge, in which the 
motion of a float operates a finger moving round a 
dial, which indicates square roots of the pressure 
differences (as the velocity V = ,/ 2 p/p), serves 
as an auxiliary instrument. From Rateau’s experi- 
ments we know that we want the means of the 
square roots of the pressure differences. If the 
velocity were the same at the various points of a 
vertical section through which a fluid is streaming, 
Mr. Threlfall’s task would have been easy. For 
water we may, according to Darcy, take as average 
velocity that at the circumference of a circle of 
radius r, when R is the radius of the pipe, defined 


3 
by the equation r = (+) R = 0.689 R, or ap- 
proximately : R. But for an air current, pro- 


duced by a ventilator, no such law holds, even if 
baffles are used. Mr. Threlfall found Marey’s 
device, of passing the air through muslin—mosquito 
netting, in fact—useful to secure a uniform though 
arbitrary velocity distribution. He had, however, 
to explore a whole section of his air pipe, 21 in. in 
diameter, thoroughly with the aid of a small size 
Pitot tube made of tin or millboard, the other large 
Pitot tube being kept in the centre of the air pipe 
and joined together with its side gauge to the auxi- 
liary pressure gauge in order to make sure that the 
fan speed keeps fairly regularly during this ex- 
ploration. 

All this sounds formidably complicated. Mr. 
Threlfall was, however, able to convince himself, 
by experiments, tabulated in his paper, that the 
pressure distribution over the vertical section of 
his pipe remained practically constant with con- 
siderable changes in the velocity of the air current, 
which was varied between 325 ft. and 3640 ft. per 
minute. When, however, the positions of the fan 
and pipe are altered, a new calibration has to be 
made. The calculation of the results of an ex- 
periment, fully given in the communication, is not 
difficult. For carrying out the actual tests, the 
300- kilowatt alternator of 40 periods, which 
runs for about. one-third of its diameter in a 
pit of concrete, ‘was encased in wood, and the pit, 
which exposed a good deal of concrete, boarded 
round, and ? in. of felt fastened over the boards. 
The whole casing was papered and covered with 
tinfoil. The fan was run at such a speed that the 
mean temperature within the casing remained as 
high as that of the engine-room. This was easily 
attained, and there was little danger, therefore, of 
direct heat leakage ; convection and radiation losses 
were proved to be very small. Kew, standard 
mercury thermometers were placed in the inlet and 
outlet, and at various points. Before the final 
tests were entered upon, attempts were made to 
measure the external currents by sending them 
through iron strips, # in. wide, , in. thick, wound 
in zig-zag in a water tank. This water calorimeter 
was not wanted afterwards, but experiments were 
conducted with 130 ft. of this iron strip to ascer- 
tain the heat effect produced in the enclosure when 
a current of known strength was sent through this 
iron resistance. 

Electric measurements were also made with the 
aid of a Kelvin kilowatt balance, a Duddell oscillo- 
graph, and, further, a new hot-wire voltmeter, de- 
signed and constructed by Mr. Threlfall himself, 
and found reliable and very sensitive during three 
years of continuous use with currents of 2000 
amperes maximum and 40 periods. The instrument 
responds to currents of 0.01 volt, and is reliable 
within 1 per cent. The wire is the finest silver 
(lace) wire obtainable. A length of about 6 centi- 
metres is fixed between a support and the multi- 
plying device working the micrometer screw. The 
wire is kept stretched by a spiral of the same wire 
attached to a hook, resting on the middle of the 
wire. As the change in length effected by the 
current heat is measured, the stretching must 
always be uniform. To insure this, a second wire 
is fixed over the first, and a little mirror attached 
to it, which mirror is tilted by the stretched calori- 
meter wire, whose two arms form an angle of 
179 deg. The light of a small glow-lamp is re- 
flected by this mirror, and this image is watched 
through a window in the front of the double 
aluminium case covering the instrument. 

In the twenty minutes at his disposal, Mr. 
Threlfall could not explain how the component 





copper and iron losses are deduced from the total 
loss, calorimetrically measured by his new method. 
He stated that the iron loss at full load was 
30.6 kilowatts, and at no load 21.6 kilowatts. The 
machine having been designed for constant output 
at varying external resistance and for large over- 
load capacity, high armature reactions and con- 
siderable fluctuations in the inductance of the 
cores and in the partially-laminated pole-pieces 
were to be expected. This was the point to which 
Mr. Esson referred in the discussion. He had 
traced a case, in which the iron losses rose from 
7 per cent. of the total at no load to 10 per cent. at 
full load, to the want of lamination in the pole-pieces ; 
and he quoted a worse case observed by Blathy. 
Mr. Mordey remarked that such losses would be par- 
ticularly noticeable with toothed pole-pieces. 

Mr. Threlfall, in his reply, said he only wished 
to explain the method, and he did not dwell 
upon the results. He mentioned, however, that 
his figures gave, in addition to the dynamo 
efficiency, possibly the most reliable data. of a 
large-size gas-engine test—of 517 horse-power— 
so far obtained. That there was hardly any dis- 
cussion of his method was not to be wondered 
at. The subject was too novel to electrical engi- 
neers, who like to rely on. their electrical instru- 
ments, and most of whom, as Mr. Esson put it, 
might feel that the new method tested the expert 
and not his machine. In reply to Mr. Mordey’s 
inquiry, Mr. Threlfall stated that from four to six 
hours would be required for a scientific series of tests, 
but that a period of one hour would suffice to conduct 
an ordinary commercial trial. During this period, 
however, fairly constant conditions would have to be 
maintained. The work was by no means of a kind 
that could only be entrusted to experts. He had 
had to refer to difficulties ; but the actual observers 
had not much more to do than to read thermo- 
meters, to keep the voltage of the motor for driving 
the fan constant, to regulate the shunt field of the 
exciter, and to adjust the gas valve of the engine. 








SIR FREDERICK J. BRAMWELL. 

‘* Born in the year this Institution was founded ”— 
these are the first eight words with which Sir 
Frederick Bramwell, Bart., whose death in his 
eighty-sixth year took place on Monday, Novem- 
ber 30, commenced his presidential address to the 
Institution of Civil Engineers on January 13, 1885. 
More in accordance with the happy touch of humour 
that brightened his every utterance was the way 
in which, at a subsequent meeting of the same 
society, he solemnly pronounced 1818 to be the year 
of pre-eminent importance in his own estimation : 
—‘* for in that year the Institution of Civil Engi- 
neers was founded and I was born.” And in the 
address from which we have quoted the very next 
following words announced that already he had been 
an active worker for more than half a century. The 
nineteen years that have elapsed since the beginning 
of 1885 found him still an active worker, with 
mind as vigorous and heart as warm as ever in the 
half century preceding; even when his bodily 
powers began to feel the increasing weight of 
advancing years, his zest for engineering and all 
its associated interests seemed to be but enhanced 
thereby. Seventy years of active work out of a 
life of eighty-five constitute a conspicuous example 
of energy combined with longevity, even among 
compeers so distinguished in one or others or 
both, of these possessions as have been found, 
and still happily remain, among the past-president, 
of the Institution, with which he was coeval, and 
with the — of which he was so prominently 
associated. 

Sir Frederick’s experience during so long and 
active a life naturally embraced an extensive 
variety of subjects and of places, of which his own 
reminiscences were continually cropping up, en- 
livened by a never-failing touch of facetiousness. 
He was, as we have stated above, born in 
1818—only three years after the battle of Water- 
loo—when mechanical engineering was in its in- 
fancy ; at any rate, years before the facilities for 
scientific engineering education, as we now know 
them, had even been thought of. In spite of the 
lack of early training in the more recondite branches 
of his profession, Sir Frederick maintained, even to 
the day of his death, a foremost position amongst 
engineers. His strong mechanical instinct, retentive 
memory, ready wit, and, not by’‘any means least, his 
picturesque and venerable appearance, enabled hira 
to hold his own, in his own particular field, amongst 
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those of a younger generation whose advantages 
for acquiring knowledge had been infinitely greater. 
It was as a debater and expert witness that he 
especially made his mark. The forensic ability 
that characterised his distinguished brother, the 
late Lord Bramwell, seemed to be his by right 
of inheritance. Never at a loss, he could baffle the 
most wily or most resolute cross-examiner, and pro- 
bably no lawyer ever extracted from him anything 
he did not want to say. Many are the tales told, 
both in the Inns and at Great George-street, of the 
wordy duels between Sir Frederick and his would-be 
persecutors ; but whether the weapon used against 
him was the rapier or the bludgeon, he had a guard 
that seldom failed. 

In the more peaceful atmosphere of discussion 
at the various scientific and technical societies of 
which he was a member, his genial nature was more 
apparent ; and to the younger members of these 
institutions he was always kind and ever charm- 
ing, so long as they were not presumptuous and not 
affected. The man who ‘put on 
side” he never spared. 

Frederick Joseph Bramwell was 
the third son of a banker, Mr. 
George Bramwell, a partner in the 
firm of Dorrien and Co., of Finch- 
lane, London. He was born in the 
year 1818, which, as already stated, 
was the year of the foundation 
of the Institution of Civil En- 
gineers, a fact in which he took 
delight in reminding his hearers. 
At the age of sixteen he was 
apprenticed to John Hague, a 
mechanical engineer, whose works, 
situated in Cable-street, Wellclose 
Square, were bought up by the 
Blackwall Rope Railway, which ori- 
ginally terminated at the Minories, 
and was afterwards continued to 
Fenchurch-street. 

In those days specialisation was 
not a feature in engineering in- 
dustry, and Hague’s practice covered 
an unusually wide field. Amongst 
other matters in which the young 
engineer was engaged was the 
vacuum system for distributing 
power ; and it will be remembered 
that Sir Frederick Bramwell read a 
most interesting paper at the Ply- 
mouth meeting of the Institution 
of Mechanical Engineers, held in 
1899,* in which he described the 
South Devon Atmospheric Rail- 
way. He was so impressed with 
the prospects of the system that, 
in the period between 1846-50, 
in conjunction with his former 
fellow-apprentice, the late Samuel 
Collett Homersham, he worked out 
a proposal for a subterranean atmo- 
spheric railway between Hyde Park 
Corner and the Bank. There was 
also a proposal for a short length, 
as an exe .nple of the system, to run 
from the then existing Hungerford 
Market, on the site of which Charing 
Cross Station now stands, over the 
suspension bridge, at that time 
standing, to Waterloo Station. 

When he was out of his time 
young Bramwell became the man- 
ager of Hague’s works, and under his super- 
vision a locomotive of the then considerable 
weight of 10 tons was built for the Stockton 
and Darlington Railway. This was in 1843, and 
the engine was taken north as deck cargo by the 
paddle-boat Emerald Isle, at that time the only 
steamer trading between London and Middles- 
brough. Just 50 years ‘ater Sir Frederick, in 
speaking of the incident, said that ‘‘ having driven 
the engine between Stockton and Darlington, 
and having received my money, I returned to 
London by coach.” Shortly after this he became 
connected with the Fairfield Railway Carriage 
Works, Bow, which were under the management of 
William Bridges Adams. Here he devised a means 
of making tyres without welding, but experienced 
the disappointment, common to so many young 
inventors, of finding someone else had been before 
him. A similar fate attended the birth of another 


* See ENGIneERING, vol. lxviii., pages 246 and 280. 





of his projects—that of constructing an endless 
band-saw. In spite of anticipation in the previous 
century, he persevered with the idea, and designed 
a multiple arrangement of four band - saws for 
breaking down timber. 

Sir Frederick Bramwell’s early connection with 
what has, after years of desuetude, owing to legis- 
lative restrictions, grown to be the great motor-car 
movement of the present day, has often been told, 
notably in his interesting paper read in Sec- 
tion G of the Oxford meeting, in 1894, of the 
British Association.* As an apprentice he won 
the favour of Hancock, one of the earliest and 
most successful of the ‘‘ steam on common roads ” 
engineers. Summers, another pioneer in this field, 
was a relation of Hague, and Sir Frederick, at 
a meeting of one of the technical institutions, 
recently told hew his first job as an apprentice was 
to hold the chisel whilst a road locomotive boiler 
was being cut up for scrap. 

To follow Sir Frederick Bramwell’s career through 





THE Late Sir FrepertcK JoserH BrRamMwELL, Barr., 


D.C.L., LL.D., F.R.S. 


its earlier episodes would be largely to give a 
history of engineering progress of the day. Itisa 
course one is always tempted to follow when one 
of the notable ‘‘ links with the past” passes away, 
but our limited space precludes such excursions. 
To the present generation Sir Frederick was 
known as a “‘ consultant,” and it was in this field, 
as we have intimated, that he made his great repu- 
tation. Of the many societies to which he belonged, 
the Institution of Civil Engineers claimed him as 
most essentially its own, although, as a mechanical 
engineer, he was strongly attached to the sister 
institution at Storey’s Gate, and even up to the 
last few months was a frequent attendant at its 
Council meetings. At the meeting of the former 
society held on Tuesday last, the President, 
Sir William White, made touching reference 
to the loss the Institution had sustained, and 
conveyed to Lady Bramwell and her daughters 
nO 
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an expression of sympathy in their bereave- 
ment. Sir Frederick joined the Institution in 
1856 as an Associate, and was transferred to full 
membership in 1862. Since 1867 he had served 
continuously on the Council, and was made a vice- 
president in 1880. In 1884 he attained to the 
highest post in his profession, having in that year 
been elected to the presidential chair. He was 
the originator and most active supporter of the 
benevolent fund associated with the Institution of 
Civil Engineers, and throughout occupied a leading 
position in the management of its bounty. As Sir 
William White truly stated, through his long con- 
nection with the Institution, Sir Frederick Bram 
well’s devotion to its interests could not be over. 
stated. 

In 1854 Sir Frederick Bramwell was elected « 
member of the Institution of Mechanical Engi- 
neers. In 1874 he was elected President ; and 
older members will remember the interesting and 
instructive address he delivered at the Cardift 
meeting of the Institution. It was 
in the writing of an address such 
as this that he was particularly 
happy, and none, to our mind, 
exceeded in interest that which he 
delivered at the summer meeting 
of 1874.* In it he was essentially 
in the subject which he most loved 
— mechanical engineering — and 
from the rich storehouse of his 
memory he brought forth facts 
which he arranged with the skill of 
one who fully appreciated their 
significance in the march of engi- 
neering progress. In that address 
he said he could not indicate what 
would be the grand inventions of 
the subsequent half-century ; but 
some years later—namely, at the 
York meeting of the British Asso- 
ciation in 1881, in the discussion 
on a paper read by Mr. J. Emerson 
Dowson on the subject of using 
cheap gas for gas motors—he did 
venture on a_ prediction which 
seems not unlikely to be fulfilled, 
in spirit if not in letter. At the 
time the gas-engine had not been 
introduced to anything like its pre- 
sent extent; and the oil-motor as 
we now see it was practically un- 
known. Nevertheless, he  pro- 
phecied that in 1931, when the 
British Association might be hold- 
ing its centenary meeting in York, 
the steam-engine would only be 
seen as an interesting relic of a past 
age, having been superseded by the 
internal -combustion engine. To 
an engineer, realising the imper- 
fect instrument the evaporation of 
water affords for the generation of 
power, the forecast may not seem 
now a very bold one, with gas- 
engines up to 1000 horse-power no 
longer a thing to wonder at, and 
with boats driven by oil-engines at 
a speed not to be approached by 
steam vessels of the same size. 
In all cases, however, the fulfil- 
ment of a prediction such as this 
takes from its wonderment, and 
we must give to Sir Frederick 
Bramwell all the credit of priority in his fore- 
cast. 

Sir Frederick Bramwell was elected a Fellow of 
the Royal Society in 1873, and occupied an important 
position in that learned body. He was also a most 
prominent member of the Royal Institution, be- 
coming honorary secretary in 1885, and from’ that 
time forward, until his retirement from the oftice 
in June, 1900, taking a most active part in the 
affairs of the Institution. He was also a very con- 
stant attendant at the annual meetings of the 
British Association, being President of Section G 
—then known as the ‘Mechanical Science Sec- 
tion”—in 1872, when he delivered another most 
interesting address, in which he again described, 
with a lucidity that was characteristic of him, 
certain mechanical inventions, the influence of 
which he traced. In 1888 he was elected to the 
presidential chair of the Association, the meeting 


* See ENGINEERING, vol. xviii., page 133, 



































<== 





Dec. 4, 1903. ] 


ENGINEERING. 


773 











that year being held in Bath. On that occasion he 
delivered an address, his theme being ‘‘ Next to 
Nothing,” by which he worthily upheld the reputa- 
tion of the branch of applied science he represented 
in a society where it is apt not to be too greatly 
considered. He joined the Society of Arts in 1874, 
and was for a number of years a Member of Council 
and a Vice-President, and filled also the posts of 
Treasurer and Chairman of the Council. So 
numerous were his communications to the pro- 
ceedings of these and other bodies that it would 
be bewildering to select any for more special men- 
tion than the rest; and still more numerous were 
his oral contributions to the discussions, in which 
he took so prominent and pertinent a part. 

We have in the foregoing sketch of Sir Frederick 
Bramwell’s career spoken chiefly of his consulting 
practice and of his connection with scientific 
societies ; but he was also engineer to many under- 
takings of varied kinds, being, during later years, 
associated in such work with his partner, Mr. H. 
Graham Harris. Although, as we have said, Sir 
Frederick was born before the era of technical educa- 
tion, he had a keen and just appréciation of the value 
of scientific attainments in the equipment of the 
engineer. He took a leading part in the movement 
which led to the City Fathers abandoning some of 
their traditional modes of spending their funds, and 
founding the technical schools which have become 
associated with the City Guilds. For his exertions 
in this field he very justly received the honour of 
knighthood in 1881, whilst in 1889 he was created a 
baronet. The title, however, expires with his 
death, as he leaves no son. His work on the 
Ordnance Committee, to which he was appointed 
in 1881, and his labours in connection with the 
Inventions Exhibition, are well known, the success 
of that most successful Exhibition being chiefly 
due to his energy and genial tact. He was a 
D.C.L. of Oxford and Durham and an LL.D. of 
Cambridge and McGill University, Montreal. He 
was married in 1847, and is survived by Lady 
Bramwell and two daughters, of whom one is the 
wife of Sir Henry Bliss and the other of Sir Victor 
Horsley. 








TRAMWAY RAILS. 

OnE can scarcely take up a daily paper without 
finding a discussion on the subject of tramway 
rails. It has been pointed out that the London 
County Council, in spite of the very severe re- 
strictions which it imposes upon British manu- 
facturers, is buying rails for its South London 
tramways from Belgium; in which country, of 
course, it cannot efficiently carry out the condi- 
tions as to rates of pay and the like which it 
imposes at home. The Tramways Committee at 
Birmingham has also given an order for German 
rails, which are to be laid for the benefit of the 
tramway company. At Barrow-in-Furness—as we 
learn from a letter in the Times of Wednesday last 
—Belgian rails are being laid, while the local rolling 
mills are running short time from want of work, 
they having lost the order by 5 per cent. 

In the face of these facts, it is encouraging to 
tind that the Johannesburg Municipality, acting 
under the advice of Messrs. Mordey and Dawbarn, 
their consulting engineers, and Mr. Leitch, the 
town engineer, have given an order for rails for 
their tramways to Messrs. Bolckow, Vaughan, 
and Co. The circumstances of the case are 
exceedingly interesting, and worth while putting 
on record. The specification for these rails was 
issued some few months ago, and soon after it was 
out the specification of the Engineering Standards 
Committee was published. It was immediately 
seen that there was a very considerable difference 
between the two as regards the chemical constitu- 
tion of the steel. We give below the two analyses. 
The first is that specified by Messrs. Mordey and 
Dawbarn, and the second is that recommended by 
the Engineering Standards Committee :— 


Engineering 
As Specified, Standards 
Recommendation. 
Carbon oe 5 to .6 4 to .55 
Manganese ... pee A eae | 
Silicon... .. From.8to.1 Not more than .1 
Sulphur Not wy than Not more than 
Phosphorus ... Not more than Not more than 
062 08 


All the English makers declined to tender to 
the specification, most of them putting forward the 
suggested specification of the British Committee, 





They argued that the latter had only just been 
arrived at after long and careful consideration 
between engineers, chemists, and steel manufac- 
turers, and that it represented the best possible prac- 
tice. Some of them went so far as to say that it was 
not possible to produce rails of the composition asked 
for. The Continental rail-makers, on the other 
hand, accepted the specification under stringent 
guarantees, and raised no objection to it on 
account of the chemical constitution of the metal. 
The result was that the Johannesburg Council 
decided to accept one of the Belgian offers, 
which was not only lower in price than the others, 
but was in accordance with the specification, 
and, according to the engineers’ view, better 
in quality. The period for which the tender 
held good expired, however, before instruc- 
tions were received from Johannesburg to place 
the order, and the successful tenderer withdrew 
his offer. Fresh tenders were therefore invited 
on the same specification as before. On this second 
occasion some of the British makers accepted the 
specification, and in the matter of price there was 
little to choose between them and the foreign 
tenderers. Eventually the order was given, as 
stated above, to Messrs. Bolckow, Vaughan, and 
Co., of Middlesbrough. 

In their report to the Council Messrs. Mordey 
and Dawbarn explained that they had called for a 
high carbon steel to ensure better wearing qualities. 
In this, we think, they were perfectly justified. 
They knew, of course, that if the limits of carbon 
were 0.4 to 0.55, analysis would show that 0.4 
was what the manufacturers had aimed at. They 
— out that there is but little analogy 

etween the conditions to which a railway rail 
and a tramway rail are respectively subject. In 
the former the question of safety is paramount, 
because if the rail breaks, the result may be a 
very serious loss of life. The strains on the 
rail are very severe, owing to the high speed, 
to the heavy load per wheel, and, most of all, to 
the yielding character of the road-bed. On the other 
hand, the tramway rail is supported along its 
entire length on a concrete foundation. Even if 
the rail were to break, its ends could not separate, 
and at the worst, at the comparatively slow speeds 
at which tramcars run, the result of an accident 
would not be of great importance. When rails have 
to be exported several thousand miles, and then 
laid in a country in which labour is exceedingly 
costly, it becomes of the first importance that they 
should have the longest life possible under the 
conditions of surface abrasion. 

It is certainly unfortunate that immediately 
after the issue of the standard sections and specifi- 
cations it should have been found necessary to 
depart from them. Standardisation, however, 
seems to lend itself, in a matter of this kind, 
rather to sections than to chemical composition ; it 
is an easy matter to vary the latter, while the 
former can only be modified at very considerable 
expense. The fact that British manufacturers 
have seen their way in so short a time to produce 
a harder rail than they were willing to make in the 
summer shows that they realise that, standards or 
no standards, they must be prepared to do any- 
thing which their foreign competitors are willing 
to undertake. Tramway engineers will demand the 
rail which will give the best results for their clients, 
and will not be satisfied with that which is easiest 
to roll. 








RAILWAYS AND TRAMWAYS IN 
PARLIAMENT. 

In our last issue we described most of the 
principal railway schemes to be submitted to 
Parliament next session, and we purpose now to 
deal with the residue, and with the various tram- 
way and light railway proposals. 

The Great Central Railway will apply for powers 
to purchase the railway and works already con- 
structed, which are situated in the parish of Gwer- 
syllt, in the county of Denbigh, known as the 
Brymb North Fork, which is a junction railway 
connecting Railway No. 2, authorised by the 
Wrexham Mold and Connah’s Quay Act of 1882, 
with the Wrexham Company’s main line of railway. 
In addition to this they will make an application to 
transfer to themselves ‘the undertaking, lands and 
property of the Buckley Railway Company. 

In Lancashire the Cheshire Lines Committee 
propose to widen their line between Manchester 
and Liverpool, commencing by a junction at a 





point on the centre line of the railway, distant 
610 yards from the centre of Trafford-road Bridge, 
measured in a southerly direction, and: terminating 
by a junction with the same line at a point on the 
centre line, 593 yards from the centre of Trafford 
Old Bridge. The same company have a second 
scheme for which they are desirous of obtaining 
powers — viz., a widening to commence by a 
junction with the previous railway at a point 
distant 90 yards from the centre of Trafford-road 
Bridge, and ending by a junction with the Com- 
mittee’s Chorlton-cum-Hardy branch railway at a 
point on the railway distant 100 yards from the 
northerly end of the Throstle’s Nest tunnel. In 
the county of Lancaster some deviations and branch 
railways are projected. A deviation railway (No. 1), 
wholly situate in the parish of Seaford, in the urban 
district of Waterloo, commencing by a junction 
with Railway No. 1, authorised by the Seaford Act 
of 1903, at a point on the east side of Ashgrove, 
and terminating by a junction with the northern 
extension of the Liverpool Overhead Railway. A 
deviation railway (No. 2) commencing in the parish 
of Litherland and terminating in the parish of 
Sefton. A branch railway (No. 3) commencing in 
the _— of Seaforth and terminating in the 
parish of Bootle-cum-Linacre, in the county 
borough of Bootle. Alsd a branch railway (No. 4), 
situated in the parish of Seaford, commencing at a 
point on the east side of Ashgrove, and terminating 
at a point on the south-western boundary of Crosby- 
road South, and in connection therewith to carry 
the proposed branch railway (No.4) across the road 
known as Crosby-road South. 

The Leeds Corporation are projecting a line from 
Masham on the North-Eastern Railway to their new 
reservoir works at Colsterdale. The Metropolitan 
Railway Company have a Bill authorising the con- 
version and consolidation of their capital, and the 
sale of rolling-stock rendered useless by the adoption 
of electric traction. The Baker-street and Waterloo 
Railway Company will apply for powers to enlarge 
the tunnels on their authorised railway for station 
es em and to amend, vary, or repeal so much of 

ection 80 of the Baker-street and Waterloo Railway 
Act, 1893, as provides that the company shall 
not deviate upwards from the level of their works 
where the same are within 200 ft. on each side of 
the Metropolitan Railway. 

In Wales we may note that the Neath, Pon- 
tardawe, and Brynaman Company seek to. deviate 
from their line Nos. 10, 10a, and No. 2 of their 
Act of last session, and further desire powers 
to construct a junction at Cwm-aman with the 
Great Western Railway, with running powers into 
Glanamman Station, and a junction at Bettws with 
the lines of the Gellyceidrim Colliery Company. 
The Portmadoc, Beddgelert, and South Snowdon 
Railway Company, in North Wales, will ask for 
powers to carry out several schemes in connection 
with the construction of new and the maintenance 
of existing railways, among them being a railway 
(No. 1) commencing in the parish of Eeawuiie by 
a junction with the existing North Wales Narrow- 
Gauge Railway at Dinas Station, and terminating 
in the parish of Llanbelig, near to the Carnarvon 
Corporation Gas Works. A railway (No. 2) start- 
ing from Railway No. 1, at or near its terminus, 
as before-mentioned, and terminating about 20 
yards north of the quay wall of the River Lewut. 
A railway (No. 3) commencing by a junction with 
Railway No. 1 at its termination, and ending near 
the Carnarvon Corporation Swing - Bridge. The 
gauge of these railways is to be 1 ft. 114 in. (com- 
monly called 2 ft.), and it is intended to use elec- 
tricity as a motive power. 


Licut Rainways AND TRAMWAYS. 


With regard to what are known as light railways, 
as distinct from tramways, several schemes will be 
placed before Parliament, but none of them appear 
to be of first-class importance. Application will 
be made to the Light Railway Commissioners by 
the East Cheshire Light Railway Company for the 
following :—Railway No. 1 for a new line in the 
parishes of Matby and Hattersley and in the 
parish and urban district of Hollingworth, com- 
mencing in Mottram New-road and terminating at 
Woolley Bridge. Railway No. 2 to commence in the 
road leading from Staleybridge to Mottram, and 
terminating by a junction with No. 1 Railway at the 
intersection of the road leading from Hyde to Mot- 
tram. Railway No. 3, commencing by a junction 
with Railway No. 2, near the Admiral Tollemache 
public-house, and terminating near the intersection 
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of Blackmoor and Mottram Moor. Railway No. 4, 
commencing near the Broadbottom Goods Station 
of the Great Central Railway and terminating near 
the entrance to the goods yard of the same com- 
any. Railway No. 5, commencing near the Gun 
nn, and terminating at the northern abutment of 
the Millbrook Bridge over the Hollingworth Brook. 
Railway No. 6, commencing by a junction with 
Railway No. 3 and terminating in Woodhead-road. 

The West Surrey Light Railway Company will 
apply for powers to construct the following :—Rail- 
way No. 1.—A railway 1 mile 6 furlongs 5 chains 
in length, commencing in the high road leading 
from Worpleston to Stoughton, and proceeding 
along the public road leading from Stoughton to 
Guildford, then along Woodbridge Hill, passing 
under the London and South-Western Railway, 
and terminating at the boundary of the parish of 
Stoke-next-Guildford near Gardner-road. Railway 
No. 2, commencing at the termination of Railway 
No. 1, and terminating at the west end of Bridge- 
street. The railways are to be constructed on the 
gauge of 4 ft. 8} in., and will be constructed on or 
along public streets or roads. The West Surrey 
Light Railway Company will also apply for powers 
to construct the following :—A railway (No. 1) 


2 miles 7 chains in length, commencing at a point | J 


200 yards north of the signal-box at the northern 
end of Bagshot Station, on the London and 
South-Western Railway, and terminating at the 
boundary of the parish of Windlesham, a little 
to the west of Leeds Farm. A railway (No. 2) 
2 miles 5 furlongs 2 chains in length, com- 
mencing at the termination of Railway No. 1, 
and ending at the boundary of the parish of 
Chobham, 27 chains from Millbrook Farm. <A 
railway (No. 3), 2 miles 2 chains in length, com- 
mencing at the termination of Railway No. 2, 
and proceeding by way of Carthouse-lane, and 
terminating at the boundary of the parish of Hor- 
sell, not far from Arthur’s Bridge. A railway 
(No. 4), 5 furlongs 5 chains in length, commencing 
at the termination of Railway No. 3, then crossing 
the Basingstoke Canal by a new bridge, and termi- 
nating by a junction with the London and South- 
Western Railway near the junction of the Ports- 
mouth and Southampton lines. A railway (No. 5) 
commencing in Woking at the junction of Walton- 
road and Monument-road, and terminating by a 
— with Railway No. 4, not far from Arthur’s 
ridge. A railway (No. 6), 2 miles 6 furlongs in 
length, commencing at the termination of Railway 
No. 5 and the junction with Railway No. 4, and 
ending in High-street, Woking. A railway (No. 7) 
commencing at a junction with Railway No. 6, near 
the Anchor Hotel, Knaphill, and proceeding in a 
north-easterly direction, and terminating near the 
Royal Oak public-house. A railway (No. 8) com- 
mencing at the termination of Railway No. 7 and 
terminating by a junction with Railway No. 3, a 
little to the east of Parley Bridge. 

The Yorkshire Electric Tramways Construction 
Syndicate, Limited, will apply to the Light Rail- 
way Commissioners for powers to construct the 
following: — A railway (No. 1) commencing in 
Church-street, Dewsbury, by a junction with the 
Spen Valley Light Railways, and proceeding along 
the Wakefield-road, through Banktop, Chinkinley 
Heath, Ossett-street side, into Station-road, Osset, 
and terminating in that road by a junction with 
the railway authorised by the Wakefield and Dis- 
trict Light Railways Order, 1902. A railway 
(No. 14) commencing in the Market Place by a 
junction with the proposed railway (No. 1), and 
terminating in Bank-street by a junction with 
Railway No. 1, authorised by the order of 1902. 

The mayor, aldermen, and burgesses of Plymouth 
will make application for the construction of several 
light railways, which are really tramways, in con- 
nection with Lavistock Hill and Tor Lane. The 
Devonport and District Tramways Company will 
apply for an order under the Light Railways Act 
of 1896 for powers to construct lines in Ford Park- 
road, Cemetery-road, Saltash-road, Stuart-road, 
Coburg-street, Round-street, Lavistock-road, and 
Pound-street. The North Wales Power and Trac- 
tion Company, Limited, will apply for authority 
under the Light Railways Act of 1896 to construct 
the following :—A railway (No. 1) commencing in 
the parish of Beddgelert by a junction authorised 
by the Portmadoc, Beddgelert, and Snowdon Rail- 
way Act of 1901, proceeding in a north-easterly 
direction to Capel Curig, where it will terminate. 





|the foot of Maidenhead Bridge. 
| seen that the new extensions will carry the present 
lextensive system from the Metropolis something 
like twenty miles ‘‘up the river.” A line is also 


with the railway or sidings of the Manchester and 
Milford Company. A railway (No. 3), commencing 
by a junction with the intended railway (No. 1) at 
its termination, and ending at Bettws-y-Coed. 

Powers will be applied for to construct a light rail- 
way in the parishes of Lampeter and Lilian, in the 
county of Cardigan, commencing at a point near the 
public road leading to Lampeter Railway Station, 
and terminating in the parish of Llanddewi- 
Aberarth. 

Coming to tramways, we note that the London 
County Council propose the construction of about 
23 miles of line in different parts of the Metropolis. 
Amongst the schemes is again to be found the 
oft-rejected proposal for a line over Westminster 
Bridge and along the Thames Embankment, and 
terminating in a junction with the Council’s 
authorised subway line. It is also proposed to 
extend the existing Hampstead-road lines down 
the Tottenham Court-road to Oxford-street. In 
North-West London the construction of an im- 
portant new line is contemplated, which will run 
from near the Marble Arch, up Maida Vale, to 
Shoot-up Hill, Hendon, a distance of about 
3} miles. South of the river a number of im- 
portant extensions of the existing lines are pro- 
jected. Amongst them is a line about 2 miles long 
from East Hill along the north sides of Wandsworth 
and Clapham Commons, and terminating in a junc- 
tion with the existing trams on Clapham Common, 
south side. The Streatham Hill line is to be ex- 
tended along the Streatham-High-road to the county 
boundary, a distance of about one mile. Other 
important lines projected will connect Camberwell 
with Lewisham, and Lewisham with Deptford, 
whilst another will run from Deptford Bridge, 
Greenwich, along Blackheath-road and Shooter’s- 
hill-road to Charlton, and a fourth from Woolwich 
to Bexley, where there will be a junction with the 
Bexley Corporation tramways. Powers are also 
sought to construct a line from Trafalgar-road, 
Greenwich, through the Blackwall Tunnel to Poplar, 
and a line is also proposed from Grove Vale, near 
the Crystal Palace, to Peckham Rye. We note 
that where the Council have to acquire property 
in connection with these improvements, the Bill 
provides that, if this property is in an insanitary 
state, the compensation paid shall be settled on the 
lines adopted in the Housing of the Working 
Classes Act of 1890. 

Having referred to the London County Council 
schemes, we may turn now to those in the environs 
of London. The London United Tramways Com- 
pany claim first consideration, because of the extent 
of their new schemes. They have, first, a light 
railway project—to construct a junction from the 
Metropolitan District Railway at Hammersmith 
Station, along The Grove, to the Shepherds’ Bush 
terminus of their system. A glance at the map 
will show that by this means the company will 
serve not only the traftic on the ‘‘ Twopenny Tube,” 
at Shepherds’ Bush, but also the passengers travel- 
ling by the Metropolitan District Railway; while, 
conversely, the electric tramway will feed the latter 
as well as the Central Deep-Tunnel Railway. In 
this same scheme a railway is proposed from 
Lonsdale-road, in Barnes, on the south side of the 
river, to Queen-street, Hammersmith, on the north 
side, the intention evidently being to cross the 
river by tunnel. It may be remembered that a 
scheme was brought forward a year ago to run the 
line over Hammersmith Bridge ; but serious objec- 
tion was taken to this, owing to the inadequate 
dimensions and carrying power of the structure, 
and the Bill was defeated. As regards tramway 
schemes, the company propose to carry their lines 
considerably further westward. In the first place, 
& new line will be made northward from Brentford 
to Ealing. A line, five or six miles long, from the 
terminus at Heston, will pass through East Bedfont- 
with-Hatton, Feltham, Stanwell, and Ashford to 
Staines ; and another from the Heston terminus, 
along the Bath-road to Slough, through Cranford, 
East Bedfont-with-Hatton, Harlington, Harmonds- 
worth, and Stanwell, in the county of Middlesex, 
and the parishes of Horton, Iver, Langley Marish, 
and Stoke Pogis, with a continuation from Slough 
to Taplow, near Skindle’s well-known hotel, at 
It will thus be 


to be made to connect the northern system and the 


Railway No. 2, commencing by a junction with| Richmond line over the new King Edward VII. 
Railway No. 1, and terminating by a junction | Bridge at Kew. 





In the north of London the Harrow-road and 
Paddington Company seek powers to acquire 
lines in connection with the tramway authorised 
during last Session of Parliament. In the East of 
London the Leyton Urban District Council propose 
electric tramways in Leyton and Walthamstow, 
with the reconstruction of existing lines. .The 
Council oe to purchase the Lea Bridge, 
Leyton, and Walthamstow Company’s undertaking, 
and to construct double lines for electric traction, 
the whole system being worked by the West Ham 
Borough Council under arrangement. The West 
Ham Borough Council propose an additional short 
line from the Grove to Broadway, Stratford. They 
have a separate Bill for by-laws to make punish- 
able offensive language on board the trams ; to give 
power to the conductor to put off the trams drunken 
or objectionable persons ; to prohibit dogs ; to inflict 
punishment for damage to cars ; and to confine pas- 
sengers smoking to seats specially marked for the 
purpose. The East Ham Urban District Council 
are another local authority which is apparently feel- 
ing the stringency of the money market, as they are 
seeking an extension of time for the construction 
of the lines authorised in 1898 and 1900; but it 
should be added that a similar appeal is also being 
made by the Watford and District Tramways Com- 
pany. The Ilford Urban District Council propose 
the construction of a number of junction lines, 
of varying importance ; and we note in their Bill a 
clause which is of some interest, as it occurs now in 
many of the Bills promoted this year. This clause 
authorises the undertakers to purchase current from 
other authorities or companies, if this is found pre- 
ferable to the authority running its own generating 
station. Another Essex scheme is projected by 
the Empire Electric Light and Power Company, 
and involves the extension of the lines already 
authorised at Romford to Hornchurch. 

Among the Metropolitan tramway improvements 
should also be noted the proposal of the London, 
Camberwell, and Dulwich Tramways Company to 
adapt their lines for electric traction, and in this 
connection they propose that the purchase provi- 
sions of the Tramways Act of 1870 should be modified 
by agreement with the local authorities affected. 
Clauses of this kind are now, we note, inserted in 
many tramway Bills, and in view of the high capita- 
lisation needed for electric tramways, it is probable 
that the twenty-one years prescribed by the said 
Act is, in many cases, quite inadequate if the 
shareholders who have risked their capital in the 
service of the public are to be fairly compensated. 

South of London we note that the Croydon Rural 
District Council are seeking powers to lay down 
tram lines in Coulsdon and Beddington, commenc- 
ing in a junction with the existing tramways of the 
Croydon Corporation at their present terminus in 
the Brighton-road, and continuing along this road 
to Coulsdon. A peculiar clause in this Bill em- 
powers the Board of Trade to extend the time 
named in the Act for the construction of the lines, 
so that the authority apparently expect to have 
some difficulty in raising the necessary capital, or 
else are adopting a dog-in-the manger policy, in 
the hope to exclude, at any rate, private enterprise, 
though they may not be prepared to build the lines 
themselves. 

Lancashire is the site of a good deal of tramway 
activity. In the first place the Manchester Cor- 
poration, whilst not proposing much in the way of 
new work, ask for power to work tramways beyond 
the city boundaries, and to supply outside their 
boundaries electric energy. Powers of this kind, 
if granted without considerable limitations, may 
have very far-reaching effects. All experience 
shows that to get the best results from the tram- 
way system of a district there must be unity in the 
management, and now that the lines in the neigh- 
bourhood of a large town extend so far beyond its 
boundaries, it would seem necessary that the whole 
system should be operated by a single board. 
The possession of running powers over the lines 
of a neighbouring authority, such as is sought by 
certain of the local authorities will, we think, be 
found insufficient to develop the full capacity of 
the system, and is likely to lead to disputes and 
bickerings. The Stretford Urban District Council 
are seeking powers to build lines in their district 
coupling up with those of the Manchester Corpora- 
tion over which they ask for running powers. It 
is proposed to take the current supply from the 
Council’s existing generating stations, and also to 
furnish energy to rag sapere authorities. Another 
clause provides for the purchase of the undertaking 




















sega? 








Dec. 4, 1903.] 


ENGINEERING. 


775 











of the West Manchester Light Railways Company. 
The Liverpool Corporation Bill should ese. be 
mentioned next, though the new work contemplated 
consists only of some short extensions of the existing 
lines in the Toxteth Park District. Another Lan- 
cashire local authority promoting a Tramway Bill 
is the Urban District Council of Radcliffe, which 
seeks to revive powers granted in 1900, and further 
to lay an additional mile of line, beyond that 
already authorised, in Ainsworth, Bury, and Rad- 
cliffe. A clause in the Act authorises a working 
agreement with the Bury Corporation, and another 
the purchase of electricity from outside sources. 

The Corporation of Rochdale will apply for 
powers to construct a tramway rather more than a 
furlong long, commencing in Spotland-road by a 
junction with the existing tramway and termi- 
nating in Cheetham-street. 

The company programmes in Lancashire are some- 
what more ambitious, if not more numerous. The 
principal newscheme is that promoted by the Preston 
and Blackburn Tramways Company for the construc- 
tion of a line between the towns named, a distance of 
about 8 miles. At Blackburn there will be a junc- 
tion with the Corporation tram-lines, and powers 
to make a working agreement with this corporation 
are also sought. The Preston, Chorley, and Hor- 
wich Tramways Company, who have already powers 
to construct a line paralleling the existing railway 
between Preston and Horwich, a distance of about 
14 miles, now seek authority to make a new road 
at Bamber Bridge and to deviate over it their 
authorised line. The new Bill also contains pro- 
visions for a good number of road widenings along 
the proposed route. The company, which in 1899 
and 1902 obtained powers for constructing a tram- 
line between Southport: and Lytham, seek now an 
extension of time for the completion of the work, 
and the new Bill has also a clause authorising the 
Corporations of Southport and Blackpool to sub- 
scribe part of the capital required. The Barrow- 
in-Furness Corporation, in an omnibus Bill, also 
seek powers to construct lines within the borough, 
of which it is not easy, from the information 
given, to estimate the importance. 

We note also that application will be made for 
authorisation to incorporate a company to con- 
struct tramways and tramroad between Preston and 
Lytham. These are as follow:—Tramway No. 1, 
commencing by a junction with the Blackpool, St. 
Anne’s, and Lytham Tramways, terminating in the 
highway from Lytham to Preston at a point a little 
east of the centre of Brook Bridge. Tramway 
No. 2, commencing in the highway from Lytham to 
Preston by a junction with Tramway No. 1, and 
terminating by a junction with the authorised 
Southport and Lytham Tramway near Dock Bridge. 
Tramroad No. 3, commencing by a junction with 
Tramway No. 1 at its termination and ending near 
Lavick Bridge. Tramway No. 4, commencing by a 
junction with Tramroad No. 1 and terminating in 
Ashton Long-lane. 

Powers will be applied for by the Mid-Cheshire 
Tramways Company to incorporate a company for 
the purpose of taking over the tramways and un- 
dertakings of the Stockport and Hope Grove Car- 
riage and Tramways Company, Limited, with all the 
works, plant, lands, buildings, &c., belonging tothem, 
and to construct about twenty new tramways. 

The network of tramways in the West Riding is 
already somewhat finely meshed ; but further ex- 
tensions are proposed in Bills to be submitted 
during the next session of Parliament. In the 
Bill promoted by the Morley and District Light 
Railways Company it is proposed to continue 
the line already authorised from its termina- 
tion on the Bradford and Wakefield-road for a 
distance of about 2 miles, where the proposed 
extension: will end in a junction with the line 
authorised in the Act of the Wakefield and District 
Light Railways Company. In the same locality 
the Calverley Urban District Council seek powers 
to construct about 14 miles of line extending from 
the Bradford Boundary along the Carr-road and 
Rodley Road to Leeds, provision as to working 
agreements being made with the tramway authori- 
ties at each end of the proposed new line. The 
Dewsbury Corporation are secking powers to make 
a number of short lines within the borough 
boundary, and to use wider vehicles than are 
prescribed in the Tramways Act of 1870. They 
further desire working agreements as to the opera- 
tion of lines outside the borough boundaries. In 
the same neighbourhood the Soothill Nether Urban 
District Council propose the construction of about 








2 miles of new line, joining up with the existing 
lines of the Dewsbury Corporation. Powers will 
also be applied for in order to incorporate a new 
company, whose object is the construction and 
maintenance of the tramways in Normanton. 
Coming to the North of England we observe that 
the Newcastle Corporation are projecting the con- 
struction of about 104 miles of new line, comprising 
extensions outside the borough limits to Blaydon in 
County Durham, and on the other side of the city to 
Killingworth, through Long Benton. To facilitate 
the construction of thesé lines they seek power to 
override any objections of the local authorities of 
the districts traversed, subject to the arbitration 
of the Board of Trade. The Tyneside Tramways 
and Tramroads Company propose the construction 
of a new line in Coxlodge and South Gos- 
forth along the Rothwell-road. They also desire 
running powers over part of the Newcastle Cor- 
poration Tramways, and provision for through 
bookings between points on the two systems. Not 
much work of importance is projected by the 
Sunderland Corporation, which operates the lines 
within its borough; but a little further south 
the Imperial Tramways Company are desirous of 
extending their Middlesbrough, Stockton, and 
Thornaby system by a new line to Eston Grange, 
and a second to Linthorpe. A scheme of some 
importance is that projected by the United Kingdom 
Tramway, Light Railway, and Electric Syndicate, 
Limited, for the construction of tramways in the 
Bishop Auckland, Shildon, and Spennymoor district. 
In the West of England the Bristol Tram- 
ways and Carriage Company, Limited, are asking 
authority to build extensions of their lines out 
to Henbury, Mangotsfield, and Siston. Amongst 
the remaining projects in the provinces, the only 
other one calling for special mention is the system 
—eight miles in length—proposed by Rotherham. 
Other English schemes may be tabulated as 
follows :— 
Royton (Urban District Council). Extension of time. 
Crompton (Urban District Council). Extension of 
powers and time. 
Wardle (Urban District Council), Two lines, one 
5 furlongs long, and the other 7 furlongs, as an 
extension of the Halifax Corporation lines, and the 
reconstruction of existing lines to electric traction. 
Ossett (Council). Authority to connect several 
parishes in the West Riding of Yorkshire. 
Bournemouth (Corporation). Extension of tramway 
system, and more time for reconstruction of lines 
already authorised. Tuckton Bridge to be 
acquired, and street-widening improvements carried 


out. 

Folkestone (Corporation). New scheme within the 
borough. 

Wallasey (Urban District Council). To construct 
tramways in Liscard, Bolton-cum-Seacombe, and 
Wallasey, in the County of Chester. 

Brighton (Corporation). Tramway along Preston- 
road, northwards. 

Altrincham (Urban District Council). New scheme. 

Chesterfield (Corporation). Extensions. 

No great amount of new work is contemplated in 
Wales. The most interesting Bill is, perhaps, that 
projected by the Urban District Council of Llanelly 
for the transfer of their existing powers for tram- 
way construction to the British Insulated and 
Helsby Cables, Limited. Proposals of this kind 
are now very rare, but apparently the local autho- 
rities in this case are less concerned at magnifying 
their office by increasing their responsibilities than 
at having an efficient tram service at the least cost 
to their ratepayers. In the Penarth district a com- 
pany is seeking powers to construct lines coupling 
up with the Cardiff Corporation Tramways, with 
which it is proposed to inter-change traffic. 

In Scotland, the most important undertaking is 
that in connection with the Glasgow Corporation; 
not so much, perhaps, because of its length as for 
the distance to which the lines are being carried 
beyond the city boundary. This proposal, which 
was considered by us in a leading article last week, 
is largely the outcome of the proposal of the Clyde 
Valley Electric Power Company, to construct tram- 
ways between some of the towns in their area, 
notably from Paisley to Barrhead, and from Barr- 
head to Thornliebank, and from Milngavie to Bears- 
den, and thence to the city boundary—towns which 
are some distance removed from the borders of the 
city of Glasgow. Although it had been decided that 
no Glasgow tramway scheme should be brought 
forward this year, the committee suddenly made 
and carried a proposal, their idea, as the chairman 
(Mr. Paton) put it, being to prevent ‘‘a foreign 
company getting possession of the roads leading 
into the city.” How far the Glasgow Corporation 





desired to control the roads into the city is not 
certain ; but these lines are as far distant from the 
city as the city is wide or long. Moreover, it has 
been pointed out that more communication is 
desired within the city of Glasgow, especially for 
cross-traffic, and opposition was raised on this point. 
A proposal is also made to extend, by private enter- 
prise, the existing Glasgow Corporation line at 
Clydebank to Dumbarton, where a borough line 
was authorised in the last session of Parliament, 
on the application of the same promoters. From 
Dumbarton the new line would extend to Loch 
Lomond, so that from the city of Glasgow to 
the great Scottish lake there will be a length of 
about 20 miles of electric tramways. The Kirk- 
caldy Corporation have formulated a scheme for 
doubling the existing tramway lines within the 
borough, and for supplying electric power. A Bill 
is promoted by the Peith Corporation for the pur- 
chase of lines of the Edinburgh Street Tramways 
Company in Leith, and to construct new lines from 
Edinburgh along Leith Walk. A clause in the Bill, 
which occurs also in some other ‘‘ local authority ” 
Bills, authorises the establishment of ’bus or motor- 
car feeders to the lines in question. A project pro- 
moted by the Dundee, Broughty Ferry, and District 
Tramways Company involves the extension of the 
existing lines in Dundee to Broughty Ferry. 

In Ireland, the Belfast City Council propose to 
acquire existing tramways, and to equip them elec- 
trically ; and, further, to add about 14 or 15 miles 
to the system in the environs of Belfast. 








THE Junior InstTITUTION oF EnoaingeErs.—At the 
meeting of this Institution, held at the Westminster 
Palace Hotel on November 20, the chairman, Mr. Samuel 
Cutler, Jun., M.I. Mech. E., presiding, a paper on ‘‘ Fires 
on Shipboard, their Causes, and the Teth s for Preven- 
tion and Extinction,” was read by. Mr. George Canning. 
The author first dealt with the losses sustained through fire 
casualities amongst shipping; and with the aid of 
statistics showed the importance of the subject as applied 
more particularly to British shipowners. Referring to 
the chief causes of combustion, he cited some of the dis- 
advantages met with in the application of water and 
steam for extinguishing purposes, showing them to be 
quite unreliable. Passing to the consideration of methods 
for dealing with fires in enclosed spaces by means of 
gases antagonistic to combustion, a brief review was given 
of the various appliances which have been patented 
for this purpose, and these were illustrated by diagrams 
and lantern slides. In conclusion, the author urged 
the adoption of gas systems, which he maintained 
were the only feasible methods extant, not only for 
the prevention, but also for the extinction, of fires on 
shipboard. Messrs. C. Loughborough, C. D. Bell, J. D. 
Evans, Douglas Owen, P. 8S. Avis, G. C. Allingham. 
T. P. Hosegood, and B. W. Knott took part in the 
discussion, and a vote of thanks to the author con- 
cluded the proceedings. On the following day, at the 
invitation of the Clayton Company, the Institution wit- 
nessed a demonstration of fire-extinguishing at Orchard- 
place, Blackwall. The apparatus shown in operation con- 
sisted of a sulphur chamber or generator, in combination 
with a blower and engine, and a cooler. Ordinary rolled 
sulphur is placed in the generator, and set alight by means 
of a piece of waste. Two pipes are fitted to the gene- 
rator, one for delivering the gas to where the combustion 
is taking place, and the other as a return or suction 
pipe. Air taken from the compartment to be treated 
enters the generator, and the oxyger, combining with the 
sulphur vapours, produces sulphur Bese gas. This 
is then drawn through the cooler, and forced by the blower 
through the discharge pipe in the holds or other compart- 
ments. The gas permeates thoroughly any substance, how- 
ever closely it bm | be packed ; but even after the fire has 
been extinguished, the object in view is only ly accom- 
plished : for it has been found that, if oxygen 1s admitted to 
a chamber above a certain temperature, combustion will 
ensue again. To avoid a renewal of the fire, therefore, 
the generator is cut out of circuit, the hot gas-laden atmo- 
sphere is passed direct through the cooler, and kept circu- 
lating until the hold or compartment is reduced to about 
normal temperature. Fresh air is pg aoe 2 admitted, 
thus obviating any danger of the fire breaking out again. 
The demonstration at Blackwall was conducted under the 
direction of Mr. J. D. Evans, the engineer, in connection 
with a brick building, erected for experimental purposes. 
The structure was filled with an atmosphere, of which be- 
tween 5 and10 per cent. was sulphur os Burning 
torches were thrust into the compartment through vent- 
holes provided for the purpose, and were immediately ex- 
tinguished. A piece of metal heated to incandescence in 
a furnace was dropped into a bucket of petroleum placed 
inside the building, and although the oil was heard 
bubbling, there was no evidence of flame or fire. The 
structure was subsequently opened up, and the gas within 
it allowed to escape, when a pile of wood and shavings 
saturated with paraffin was set alight within the build- 
ing. The fire having been allowed to burn freely, and 
the gas from the generator again turned into the com- 
partment, in a er short time the flames were com- 
pletely extinguished, and the cooling process was illus- 
lated. Before dispersing, Mr. 8S. Cutler, Jun., ex- 
pressed the members’ acknowledgments for all the 
arrangements which had been made for their reception. 
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MISCELLANEA. 


Mr. J. W. Brapiey, M.I. Mech. E., the City Engineer 
for Westminster, has prepared a specification for light 
motor wagons suitable for use in refuse-collection. The 
motor is to bedriven by petrol and is to carry 2 tons rp. an 
incline of 1 in 10 at 4 miles an hour, and to be capable of 
running at 10 miles an hour on the level. 


The City of Milan, Italy, wishes to mark in a worthy 
fashion the completion of the Simplon Tunnel, and has 
accordingly arranged for the holding of an international 
exhibition devoted specially to methods of transport by 
land, water, or air, but there will also be galleries dorsted 
to general manufactures and also to the decorative arts. 
Full particulars can be obtained on application to the 
secretary of the executive committee, Piazzo Paolo 
Ferrari, 4, Milan. 


An open competitive examination for not fewer than 
twenty-four situations as assistant examiners in the Patent 
Office will be held by the Civil Service Commissioners in 
January next. The examination will commence on the 
fifth of the month, and forms of application for admission 
to it will probably be ready for issue in the course of a 
few days ; they will be obtainable on request addressed by 
letter to the Secretary, Civil Service Commission, Bur- 
lington Gardens, London, W. 


The Tramways and Light Railways Association have 
issued invitations, for December 11, to hear an address by 
Mr. Atherley Jones, K.C., M.P., the President of the 
Association, on ‘‘ Fiscal Policy, in Special Relation to the 
Tramway and Light Railway Industry.” Sir C. Rivers 
Wilson, G.C.M.G., the Past-President, will take the 
chair at 8 o’clock at the Society of Arts, John-street, 
Adelphi, and a discussion and vote will follow, in which 
several gentlemen of eminence in engineering and com- 
mercial circles are expected to take part. 


Some curious developments in industrial politics have 
recently made their appearance in the United States. A 
few weeks ago the copper-mining companies of Montana, 
feeling that they were ag, Seved by what they held to be 
an unfair decision of the judiciary, closed down their 
mines and other works, throwing 12,000 men out of em- 
a and paralysing the industrial activity of the 
State. They then informed the Governor that they 
would resume work if he would call a special session to 
pass a law giving them the relief they desired. This was 
done under pressure of public opinion, which feared 
hard times unless the mining companies’ demand was 
acceded to. At present there is a strike of coal-miners 
for an eight-hour day in Colorado, which is causing the 
greatest inconvenience to the public. The union leaders, 
in their turn, have offered to bring about a resumption 
of work if the Governor will call a special session of the 
legislature and pass an eight-hours law. 


In the early part of the summer of this year it was 
decided by the proprietors of the Great Laxey Mine, 
Laxey, Isle of Man, to instal plant for the purpose of 
removing the water from their mine. This water had 
been accumulating for two years past, and was rising in 
the shaft at the rate of about 1 ft. per day. The order for 
the plant was placed with Messrs. Joseph Evans and 
Sons, of Wolverhampton, who undertook to have it in- 
stalled and fixed at a certain point in the shaft—namely, 
the 110- fathom level—before the water rose into the 
level in question. 
of three large Lancashire boilers and a steel chimney 
stack 100 ft. high, which had to be fixed at the Welc 
shaft, a somewhat inaccessible site, the road up to it 
being at an incline of 1 in 3 for some distance. There 
also had to be carried down the shaft an 8-in. dia- 
meter steel main to carry 120 lb. steam pressure, and 
an 8-in. diameter delivery pipe from the 110 - fathom 
level up to the adit, together with the fixing of 
an 18-in. cylinder horizontal double-fan steam - pump 
in the 110-fathom level, and the numerous connections 
and oddments which go to make a complete installation. 
Fortunately, there was no hitch, and the fixed pump was 
installed in the 110-fathom level just as the water rose 
to within suction reach, and a first start with pumping 
was made on September 17 last. Subsequently a pump 
hung on chains was fitted.in the shaft, and arranged to 
deliver its water to the fixed pump in the 110-fathom 
level ; this latter pump has now been set to work, and 
the water is being reduced in the mine at the rate of 
about a yard per day; ana, later on, when the fellow 
inset pump is fixed at the 145-fathom level, the water 
will be reduced at the rate of about a fathom per day, so 
that before long the mine will be in full work again. 


On Monday, November 23, Mr. 8. R. Kay, A.M. Inst. 
C.E., addressed a meeting of the Yorkshire College Engi- 
neering Society on ‘‘ Railways, and their Protection from 
Underground Workings.” He prefaced the lecture by a 
number of slides showing the process of coal-mining, and 
the manner in which the refuse of mines is used to build 
supporting walls. He stated that when underground 
workings approach within 40 yards of a railway, notice 
must be given to the railway company, and they can 
then exercise the option of buying the supporting pillar 
of coal, or taking what measures they choose to raise 
the lines to counterbalance the subsidence caused by the 
mining. In the ease of shallow mines the support is 
often purchased, but seldom in deeper workings. In 
Yorkshire alone last year 28,000,000 tons of coal were 
raised, and the removal of so much stuff must cause a 
considerable void and consequent subsidence. The 
amount and effect of subsidence varies with the depth 
of the seam extracted. The deeper the seam the 
smaller the subsidence. A seam 120 yards from the 
surface showed a subsidence of 70 per cent. of the thick- 
ness of the coal worked, while another, 330 yards below 
ground, caused 64 per cent. subsidence. At a depth of 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 80 1b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
Tin plates are per box of I.C. cokes. 





50 yards, breaks will find their way to the surface. At a | Darlington, and York—but it is now considered that 
depth of 100 yards they seldom do. Workings below this | economy of working can be better secured by a concentra- 
depth cause the surface to bend in a greater or less curve. | tion of other than through goods traffic at one great 
The line of break of a horizontal mine is vertical, but in| centre. If carried out, the works contemplated at 
the case of an inclined mine it is different. Twoforces then | Northallerton will involve an expenditure of 500,000/. 
come into operation—that of gravity, and of the natural | 
settlement along cracks, &c., and the line of break is the | 
mean between the two. Tunnels and bridges are the| Licut Raitway ror Norra Lincoinsuire. —It_ is 
most delicate things to deal with in connection with | stated that a light railway from Frodingham to Win- 
underground workings. <A discussion followed the lecture, | tringham Haven, a distance of about 8 miles, which was 
and a vote of thanks to Mr. Kay concluded the meeting. | shelved in consequence of certain difficulties, is now 
|about to be put in hand, the promoters having arrived 
at an understanding with the Great Central Railway Com- 
. : . ay & The new line will join the Great Central system 
Railway are about to establish an extensive system of | in the vicinity of the ironworks at Frodingham, and will 
marshalling sidings at Northallerton. The scheme is the | proceed vid Scunthorpe, through the ironstone district, 
outcome of a recent tour of the principal officials of the | by Wroxby to Winterton, no thence in a northward 
North-Eastern Railway in the United States. The | direction to Thealby and Wintringham Haven and 
arrangements which are to be adopted will be an approxi- | Whitton-on-Humber, where it will terminate. The 
mation to the ‘‘ Hump ” system in vogue in the Stickney | railway will be of the standard gauge; and owing to 
Yard at Chicago oods | the ironstone traffic which will pass over it, heavier 











NoORTHALLERTON.—The directors of the North-Eastern 


At present North-Eastern 


traffic is dealt with at three big centres—Gateshead, ' rails than is customary with light lines will be used, 
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A NEW MECHANISM. 


By G. T. Bennett, M.A., Emmanuel College, 
Cambridge. 

1. Four-Piece Mechanisms.—Four-piece mechanisms 
composed of turning pairs, so far as they are at present 
known, consist of two familiar species. In the first, 
the axes of rotation are all parallel to one another, 
and the mechanism is of the common ‘cylindric ” 
type. In the second, the axes all meet in a point, 
and the mechanism is of the well-known ‘“ spheric” 
variety. Any disposition of the axes different from 
these two special arrangements is known usually to 
produce a chain of four pieces which is completely 
stiff, and so furnishes no mechanism at all. But there 
is an exception to this last rule, which it is the present 
purpose of the writer to point out ; an exception which 
provides the missing case of a skew mechanism of 
tour pieces having the axes of rotation neither parallel 
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nor concurrent. It appears not to-have been noticed 
hitherto ; so that a description of it may be of interest 
to students of the theory of mechanism, and possibly 
of use in the more practical field of machine design. 
It offers the simple means of communicating rotation 
immediately between two crossing shafts by the use 
of a single connecting-rod. 

2. A Skew Linkwork of Four Pieces.—The essential 
geometrical features of any one of the links com- 
posing a skew mechanism of turning pairs are :— 

(i.) The angle of inclination of the axes of rotation 
by which the body is connected with its two neigh- 

urs, 

(ii.) The length of the shortest distance or common 
perpendicular between those axes. 

In what follows it will be convenient to speak of 
the angle as the ‘‘ twist” of the link, and the length 
of the perpendicular as the ‘‘length” of the link. 
The perpendicular itself will be spoken of as the 
*“central axis” of the link, and the axes of rotation 
at its extremities will be called the ‘‘ hinge-lines.” 

_ The mechanism now to be described consists of four 
links satisfying the following conditions : — 

(i.) Two alternate links have the same length a and 
the same twist a. 

(ii.) The other two alternate links have the same 
length 6 and the same twist p. : . 

[it will be convenient to suppose the twists a, B 
measured in contrary directions—one in the right- 
handed sense, and the other in the left-handed. ] 








(iii.) The lengths and twists are made such as to 

satisfy the relation ""% = ae 
a 

(iv.) In putting the linkwork together the ter- 
minals of the central axes are brought into coincidence, 
the central axes thus forming a skew quadrilateral 
with its alternate sides equal. 

Fig. 1 shows, in elevation and plan, the purely geo- 
metrical or skeleton form of the four links, the dupli- 
cation of letters on the hinge-lines (A,, A,, A;, &c.) 
indicating the manner in which they are to be put 
together. Fig. 2 shows a perspective view of an 
actual model made to exhibit the completed linkwork. 

3. The Movement.—On fixing any one of the four 
links, regarded then as the frame or bed of the mecha- 
nism, and causing an adjacent link to revolve about its 
fixed axis of rotation as a driver crank, the motion is 
communicated by the next link, acting as connecting- 
rod, to the remaining link; and this last revolves, con- 








. : os a 

be drawn with its eccentricity e equal to tan 3 tan f ; 
then @, ¢, the angles of inclination of focal radii 8 P, 
H P to the major axis, have the same relation as the 
angles of the mechanism (Fig. 3). Thus, if S P be 
made to revolve in imitation of any movement given to 
the driver crank, H P will exactly imitate the move- 
ment of the other. 

When the point P is at either end of the major axis 
AA’ of the ellipse, the mechanism is in what may 
called one of its two zero positions, with all the central 
axes in one straight line. I[t is in these positions that 
the angular velocity ratio differs most from unity, 


wa (=40) when P is at A and 
HA l+e 


SA’ /_ 14+ ‘) ° , : 
= “) when P is at A’. When the point 
HA’ \~ I~ pe 

P is at either end of the minor axis BB’ the mechanism 


being equal to 

















Fic. 5. 


sequently, as a driven crank, turning about its fixed |is in what may be called one of its two symmetric 


axis of rotation. 
cranks are not equal; the relation between them is 
expressed by the equation— 
8 ¢ _ cos 3 (a + 8) 
tan 3° tan ee 9 See 8)’ 
where 0, ¢ are the angles that the central axes of the 
crank links make with that of the fixed link. \ 
are the interior angles of the skew quadrilateral of 
paragraph 2 (iv.), of which alternate angles are equal.) 
A simple representation of the co-ordinated move- 
ments of the cranks may be suggested. Let an ellipse 


The angles of rotation of the two | positions. 





It is in these positions that, while the an- 
— inequality is greatest, being equal to angle 

BS (=2 sin— e), the angular velocities of the cranks 
are equal. A small value of the inequality corre- 
sponds to a small eccentricity of the ‘oli , and is 
secured by arranging that either a or § shall be small. 

4. Varieties of Geometrical Form.—The angles a, p, 


(They | 2nd the lengths a, 6, by which the mechanism is 


geometrically specified, are subject to only one restric- 
tion—that of the equation Oe 5 ee. ; so that all 
a 


but one of the four quantities may usually be assigned 
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at will. If, however, a and } are assigned, a being the 


greater, then § cannot be taken larger than sin-1! , to 
a 


which will correspond a unique value of a equal to 
90 deg. Any smaller value of 8 allows either of two 
supplementary values to be given to a. 

iP a and f have values approaching zero, the link- 
work approximates to the ordinary plane parallelogram 
linkwork ; and if 8 approaches zero and a approaches 
180 deg., the linkwork approximates to the ordinary 
plane “‘ crossed parallelogram ” form. 

These two special plane forms appear thus as ex- 
treme cases of the skew linkwork here described. The 
intermediate case in which the twist a of the longer 
link a is equal to a right angle may be regarded as a 
separating case lying between those skew forms (with 
a oat than 90 deg.) which approximate more nearly to 
the parallelogram form, on the one hand, and those 
which (with a greater than 90 deg.) more resemble the 
crossed parallelogram form on the other. 

In regard to the three possible “ inversions ” of any 
form of the mechanism, it is obvious that one is iden- 
tical with the original, and that the other two give 
exactly the same movement again, but with inter- 
change of the lengths a, b, and of the angles a, f. 

Another very special form, worthy of remark, 
occurs when a and b are taken equal, and a and f sup- 
plementary to each other. The representative ellipse 
then degenerates into a straight line. Each crank in 
turn revolves through four right angles, while the 
other remains at rest ; the connecting-rod (to use still 
the same term) moving as one piece with each crank 
alternately. It may be regarded as a skew form of 
the ‘‘ two-ways-hinge” of plane or spheric mechanism. 

5. Absence of Dead-Centre.—For the two degenerate 
plane forms of the mechanism the zero positions, in 
which the central axes fall in one straight line, are at 
the same time ‘‘ change-points” and ‘‘ dead-centres ;” 
change-points, inasmuch as either form may, on pass- 
ing the zero position, be converted into the other ; and 
dead-centres, inasmuch as a thrust or pull (the only 
stress possible) in the connecting-rod produces no 
turning moment about the fixed axis of rotation of the 
driven crank. But, for the skew mechanism, the zero 

y0sitions are neither change-points nor dead-centres. 
The mechanism has only one mode of movement pos- 
sible in these positions, as in all others ; and a turning 
moment acting on the driver crank communicates a 
turning moment to the driven crank. The stress on 
the connecting-rod which transmits the drive is, it is 
true, inoperative so far as thrust or pull is concerned, 
inoperative also as regards twist round its central 
axis ; but the other component. stresses affecting the 
connecting-rod (consisting of two wrenches at its ends, 
Cae Tap to the central axis and the respective 
1inge-lines) are, it may be shown, more effective in the 
zero positions than in any other. 

6. Varieties of Material Form.—In what precedes 
regard has been paid to the shape and size of the links 
only in respect of their geometrical or skeleton form, 
and notatall in respect of theiractual shapeand contour. 
It goes without saying that the precise material form 
given to the links remains entirely a matter of choice 
and design. All that is usually said of the possibilities 
involved in the “alteration” of plane or spheric 
mechanisms, in regard to variations of form without 
variation of the essential geometry, applies here with 
at least equal force. The practical shape given to the 
design will vary with the purpose of the mechanism. 

In Fig. 2 the material closely follows the lines of 
the skeleton, with the consequence that, though the 
geometrical features are clearly shown, the links 
interfere with one another sooner or later, so that only 
a limited range of movement is possible. In Figs. 4 
and 5, on the other hand, though the geometric form 
appears somewhat disguised, the frame and cranks and 
connecting-rod are so designed as to allow continuous 
freedom of movement. 'To go a step further, it would 
be asimple matter to design another form (not here 
shown) in which the geometrical quadrilateral should 
form no material part of the apparatus at all, but 
should be found at some distance away from it. (Much 
as the centre of a spheric mechanism may be entirely 
external to the mechanism itself.) The hinge-lines, 
produced geometrically to their points of nearest ap- 
proach, would extend from the mechanism erlion 
to the vertices of the quadrilateral. 

Thepossibility of ‘‘ double-c’anks ” suggests itself in 
connection with varieties of form. Two cranks would 
be set out, say at right angles to each other, from dif- 
ferent points of the driver shaft, the hinge-lines at their 
ends being in one straight line. The driven shaft 
would be similarly fitted. The connection would then 
be made by two connecting-rods ; the whole being a 
skew variety of the common double-crank arrange- 
ment, but with the peculiarity that the two connecting- 
rods, though separate pieces, would move as one. Such 
an arrangement would be equivalent toa single con- 
necting-rod with extra long hinge-lines ; either arrange- 
ment being a suitable one to secure good driving past 
the zero positions. 

7. Netes on the Mode/s,—In the model shown in 





Figs. 4 and 5 the shafts are made at right angles to 
each other, one being vertical and the other horizontal. 
The cranks are 2 in. long, and are hinged to the 
connecting-rod about hinge-lines, making an angle 
15 deg. with the respective shafts. The length of the 
connecting-rod is the same as the distance between the 
shafts—7.73 in.—and the hinge-lines at its ends are 
perpendicular to each other. In the notation of 
paragraph 2, a = 7.73, b = 2,a = 90 deg., and B = 
15 deg.; these quantities satisfying (as nearly as 
sina sin £p 

a b 
Fig. 4 shows a broadside view ; Fig. 5 a view nearly 
endlong, taken at a different point of the movement. 
In Fig. 3 the ellipse is drawn with an eccentricity equal 
to 0.13, to show the movement of this model. 

In Fig. 2 a nut and collar may be seen near one 
end of each link, and a word of explanation is due. 
Each link of this model, in point of fact, is made in 
two parts—a wire carrying the hinge at one end 
moving in a sleeve carrying the hinge at the other ; 
the two parts being clamped together by the tighten- 
ing of the screw. The model may thus be set to 
show different values, in turn, for the lengths and 
twists of the links; but it will be understood that 
this temporary freedom is merely convenient for the 
purpose of demonstration, and is in no way necessar 
to the working of the skew mechanism here described. 

8. A Graphical Construction.—It may, perhaps, be 
thought convenient to have a drawing-board construc- 
tion equivalent to the use of the formule connecting 
the quantities a, b, a, 8, ande. It is supplied bya 
triangle PQR (Fig. 6), of which PQ, QR are equal 
to a,b, and the opposite angles are equal to a, f. 
The maximum value of the velocity ratio is at once 
given in the simple form (PQ + QR) + PR; and the 
ellipse (Fig. 3) is obtainable, if wanted, by making 
8 A, H A equal (or proportional) to PR and PQ + QR. 


may be) the equation of condition 








INDUSTRIAL NOTES. 

Tue great Labour Convention, convened by the 
American Federation of Labour, held at Boston, came 
to a decision of vast importance in respect of the 
attitude of the organised trades to socialism. By an 
immense majority the Convention refused to be identi- 
fied with the socialist party, and highly applauded 
the speech of President Gompers, in which he de- 
nounced the socialists and their methods. Trade 
unionism has its faults and its follies. These are 
magnified by the more strenuous of its enemies in 
the employing class, and by capitalists who finance 
industrial enterprises. They are also, on the other 
hand, minimised by the Labour leaders, and are not 
seen—certainly not admitted—by the rank and file of 
trade unionists. The moderate, not over-zealous men 
in both the employing and working classes recognise 
the imperfections of this form of combination, but do 
not condemn the unions wholesale because of them. 
In America, as in this country, the value of trade 
unions in labour disputes is recognised as a restrainin 
force. In the iron and steel neem. the employers find 
less difficulty with organised than with unorganised 
labour, and consequently they rather encourage than 
discourage the organisation of the iron and steel 
workers. Of course, there is friction now and again ; 
but during the last thirty years the better class of 
trade unions have grown in favour, and employers as 
a rule recognise them as a medium of intercourse and 
of negotiation in labour disputes. 

The influx of socialism into labour unions has led to 
a wilder aggressiveness, and has fostered a more hate- 
ful policy of retaliation. This has been the case in 
this country during the last fourteen years. It has also, 
as a consequence, developed the old antagonism, and 
has led toa more stringent application of the principles 
of law, as in the Taff Vale and other cases. So it has 
been in America. But the American labour leaders 
will not permit of the unions being captured by the 
socialists, not even to the extent which the latter have 
done in Great Britain. The American Federation of 
Labour stands by the old unionism in its best form. 
Not but what it sometimes appears to endorse the 
more stringent methods, but it does so in some 
legalised form. It sees, also, that socialism and trade 
unionism are diametrically opposed. The same force 
which seeks to destroy capitalists will also destroy 
the unions. Socialism preaches the doctrine of hate ; 
trade unions have never really been guilty of such 
folly. The American Federation of Labour has been 
singularly successful in averting disputes, and in 
negotiating by peaceful means between the parties at 
variance. In this respect it has been far different in 
its methods to the older organisation—‘‘ The Knights 
of Labour.” The latter ordered a strike, and closed 
it, at pleasure, but not always to the advantage of the 
workers. Its methods were secret. The Federation 
acts openly. Its organ publishes the facts and 
defends its action. The Boston Convention has done 


a good and courageous thing in determining by 11,282 
votes to 2185 in favour of the resolutions repudiating 
socialism as the panacea for all the ills of the presert | 
industrial system, 


-|the propo 


Having failed to capture the Convention in the 
interests of socialism, the socialist section tried to 
commit it toa remarkable resolution, condemnatory of 
the system of ‘injunctions ” to restrain labour unions 
and their members from certain acts alleged to be 
contrary to law when a dispute arises, whether such 
acts have, or have not, been committed or contem- 
"age A protest against such injunctions would have 

en right enough, and the Convention would have 
been justified in seeking to modify the law in this 
respect, for it is now indefinite and one-sided. But 
sed resolution went far beyond this, and 
| declared for illegality unblushingly. The preamble 
| and resolution proposed were as follow :— 
| ** Whereas, injunctions have come to be the order 
| of the day, and are usually issued against trade unions 
and in the interests of capitalists, such injunctions 
being an infringement of the constitutional rights and 
liberties of American citizens ; therefore, be it 

‘* Resolved, that the American Federation of Labour, 
in convention assembled, calls upon all affiliated unions, 
State federations, and central bodies to ignore and 
strenuously resist all such injunctions by pursuing 
their constitutional rights, collectively and individu- 
ally. That we recommend picketing and the applica- 
tion of the boycott when and where they are deemed 
necessary to success, and that we call upon all 
affiliated unions and sympathisers to render all the 
assistance in their power to all unions or individuals 
against whom injunctions may be issued, by ignoring 
all such restraining influences of a capitalistic judi- 
ciary, by a spontaneous and united opposition, which 
will render such court rulings inoperative, and bring 
them into ridicule, and once more restore to the citizen 
his natural and constitutional rights and liberties.” 

Fortunately, the Convention rejected the proposal 
by a large majority. The opponents to the resolution 
were among the ablest eg best of the American 
Labour leaders, including President Gompers, of the 
American Federation of Labour. 





The labour question in South Africa seems to become 
more and more uncertain, and apparently more diffi- 
cult of solution, as time goes on. The Eahone Com- 
mission appoin to investigate the matter has 
suggested no solution, but has rather left it to the 
mine-owners to propose their own remedies, and to 
the workmen to organise their own resistance. The 
curious thing in this connection seems to be that there 
is a plethora of white labour, but a scarcity of black. 
On ‘the other hand, it is said that there is plenty of 
native labour somewhere in Africa, if you can only 
secure it. This is the argument against the influx of 
Asiatics, whether Indian or Chinese. It is said that 
the natives grew rich by looting during the war, and 
need not therefore slavein the mines. But there must 
of necessity be some limit to that class. The natives 
may have grown wiser since the war broke out, and 
may not be ready to serve for a nominal sum. The 
danger is that some form of slavery will creep in, in 
violation of our Act of Emancipation, passed seventy 
years ago. The immigration of Chinese, under some 
form of contract, will, it is averred, interfere greatly 
with the chances of the white man, and especially 
of the British emigrant, who has been led to believe 
that in the newly-acquired colonies there is to be a 
white man’s paradise—high wages, short hours, full 
citizen’s rights, and the chance of a fortune if the 
worker be able, industrious, sober, and saving. This 
dream seems to have disappeared. 

The strong protest of the Aborigines’ Protection 
Society, sent to the Secretary of State for the Colonies, 
shows that the idea of importing Chinese labour into 
the Transvaal is not abandoned. The committee 
admit in their protest that there is some scarcity in 
the supply of labour as compared with the state before 
the outbreak of the Transvaal war; but they aver 
that if the rates of wages were adequate, the supply 
would be sufficient. There is a great divergence 
between the figures quoted in the protest—some 
20,000 men—and the numbers quoted in the report of 
the Transvaal Commission — 129,000 men short for 
the mines, and 120,000 required for agriculture and 
the construction of railways. 





The Locomotive Firemen’s Magazine, published by 
the American Brotherhood of Locomotive Firemen, 
is an ably-conducted monthly, far superior to any- 
thing of the kind issued in this country. The last 
number, for November, contains well-executed illus- 
trations ; one, a coloured plate of a triple valve for 
the air-brake series; others, of the train disaster in 
Paris, and a variety of other illustrations excellently 
executed. Its technical articles are by experts who 
know their work. The social and industrial sketches 
are humcrous and telling, some of them far superior 
to similar cartoons in British journals. The space 
reserved for the society’s affairs is small in comparison 
with other matter, but it is well filled with con- 
densed reports of the Brotherhood. There is an 
excellent article upon Compulsory Arbitration in 
New Zealand. It is a singular fact that Lord St. 
| Leonards’ Conciliation Act of 1867, was on similar lines 
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to that of New Zealand, but it never was operative 
in this country. In one respect the two measures 
differed essentially—the first did not empower the 
Courts to make arrangements for the future, whilst that 
in New Zealand does. The Magazine reproduces the 
appeal of the British labour leaders on the Tariff 
Question, quoted from the Amalgamated Engineers’ 
Monthly Journal. The attitude of the unionist to the 
non-unionist workman is well defined by Mr. Mitchell, 
when he says that the unionist has no right to 
molest, annoy, or injure the non-union workman, but 
that he has as much right to refuse to work with him as 
a fire office has to refuse certain risks, All may not admit 
the analogy, but that is the unionist’s view of the case. 


The position of the iron trades in the Wolver- 
hampton district remains about the same—quiet 
generally. Best iron bars, boiler plates, and hoops 
maintain quoted rates on the basis that has for so 
long a time prevailed. In the second and commoner 
qualities there has been little doing, new business 
being so limited that most of the works are on short 
time. There has been a drop of 5s. per ton in common 
unmarked bars, and the local steel trades are again 
complaining of keen American and German competi- 
tion The steel trades also are dull and prices weak. 
The engineering and allied trades continue for the 
most part quiet.. Some branches are more brisk than 
others, but the tendency seems towards a slackening 
off generally, but not in any serious degree as yet, 
except in one or two departments. In the hardware 
industries the same tendency prevails, but on the 
whole they are fairly well employed, with here and 
there an exception. A spurt is sadly needed in most 
branches, but there are no signs of it as yet. 

In the Birmingham district there is a feeling of 
unrest, in consequence of the keen competition in the 
steel trade. The American Steel Trust is, it is said, 
booking orders for next. year’s delivery at 4/. 5s. per 
ton, and German steel is being freely offered on 
like terms. Some Welsh makers have followed suit, 
so as to obtain business, while best British bars only 
realise 4J. 7s. 6d. per ton. The engineering and allied 
trades remain about the same, but the tendency is 
towards a slackening off in most branches. But the 
list of unemployed has not been largely increased. In 
the other iron, steel, and metal-using trades the varia- 
tion in activity is greater, but only a few complain of 
really bad trade. Some are busier because of the 
seasonal activity. 

The position of the engineering trades in the Lanca- 
shire districts is not so good. Slackness seems to be 
steadily coming over most branches, It is with diffi- 
culty that the most active sections are kept fully going. 
Boiler-makers are —— quiet generally. Locomotive 
builders are fairly well engaged at present, but very 
little new work is coming forward. Machine-tool 
makers are slack, except in firms renowned for special 
work. Textile- machine makers are in a depressed 
condition. Electrical engineers are still busy, but it 
is said that there is less pressure in regard of the new 
work which is being given out. In the iron trades a 
moderate amount of business was reported last week, 
with prices fairly steady ; but there was some uncer- 
tainty in the pig-iron market. Employment in the 
engineering trades shows a falling off, and the general 
tendency seems towards slackness. 





A further conference between the representatives of 
the Boiler-Makers and Iron and Steel Shipbuilders’ 
Society and of the Employers’ Federation was held in 
Newcastle last week, to consider. the demand of the 
employers for a reduction of 5 per cent. in piece rates 
and of 1s, 6d. per week in time rates in the various 
shipyards on the Tyne and the North-East Coast. The 
question was remitted to the men after the previous 
conference, with the result that they resolved to resist 
the proposed reduction by a large majority. No defi- 
nite arrangement was come to at last week’s conference, 
but it is reported that some satisfactory solution of the 
difficulty may be attained by further negotiation. The 
officials and council of the union will doubtless do all 
they can to avert a strike, and the employers are not 
likely to show an unreasonable attitude in this matter. 
Usually the two parties meet in a friendly way to 
discuss all grievances. 





The strike of cotton weavers at Burnley is described 
as a “protest against American methods.” If that 
were so, the operatives would have some difficulty in 
justifying their action. But from the men’s point of 
view it bears another aspect. The strike, it seems, 
was against the amount of reductions claimed 
in respect of the new methods adopted by the 
Burnley firm. The employers state that the reduc- 
tions claimed only represent the amount of labour 
saved by the new appliances. This is a matter of 
fact which can be easily dealt with. The men’s 
leaders suggest that the subject should be discussed 
by the Joint Committee, and the matter arranged 
Generally for the entire trade. Here is an excellent 





opportunity of adjusting differences arising out of 
new methods of work. 





The dispute in the coal trade in the Federation 
districts has led to a further proposal to continue the 
Conciliation Board for another five years, with some 
amendments in details, which have been submitted to 
the Joint Committee, and are to be submitted to the 
men. During the negotiations Lord James of Here- 
ford has been requested to defer his award in the 
matter of a reduction in wages until after the date 
fixed for the further conference. It would appear 
that an amicable arrangement is anticipated. 

The question of joining the National Federation of 
Miners was again before the council of the Northum- 
berland Miners’ Association, when, after four hours’ 
discussion, the council decided by 45 votes to 11 
against the proposal to join the Federation. Most of 
the speeches were antagonistic to the resolution to 
federate. The two counties of Durham and Northum- 
berland stand aloof. 

Lord Peel has decided in favour of the mine-owners’ 
proposal to reduce the wages of the South Wales and 
Monmouthshire coal-miners 5 per cent. This decision 
will affect some 150,000 men. The wages now stand 
at 43? per cent. above the standard rates of 1879. 

A strike of some 2600. miners at collieries near Nor- 
manton has taken place, contrary, it is said, to the 
orders of the Yorkshire Miners’ Association. The dis- 
pute arose over the refusal of the men to remove some 
débris caused by the falling-in of the roof in the colliery, 
which obstructed ventilation. The men left woke 
On their return the following day, the manager sent 
them home. Those employed at all the other pits 
thereupon struck work. It is probable that litigation 
will arise over the matter. 


The enginemen and firemen on the Great Western 
Railway have petitioned the board of directors for an 
increase of pay, on the ground that accelerated speed 
and more powerful engines impose such high pressure 
upon the men that it is almost beyond human endur- 
ance. Safety would seem to support the men’s view 
of the case. 

There is, it appears, considerable unrest in Derby in 
connection with the Midland Railway and the men, 
on account, it is said, of a large discharge of work- 
men. The matter is a little obscure at present, but it 
is feared that a strike is pending, and that disturb- 
ances md follow. It is to be hoped that there will be 
no Taff Vale case repeated. 


The threatened cab strike is still pending, but no 
active steps have been taken. The cab-owners have 
not replied to the men’s memorial, and their men 
declare that the amount claimed cannot be earned. 








SUBMARINE TELEGRAPH ENTERPRISE. 

THE ‘capital account of the Eastern Extension, 
Australasia, and China Telegraph Company, Limited, 
has been increased during the past half-year by a 
further issue of 53,192/. four per cent. debenture stock, 
making the total issue of that stock to the close of 
June 588,938/. The company’s repairing steamer 
Sherard Osborn, being no longer required in the 
Extreme East, has been sold to the Eastern Tele- 
graph Company, Limited. A contract with the 

tch Government for supplying and laying cables on 
their behalf between Borneo joe the Celebes has been 
successfully carried out, and a further contract has 
since been entered into with the same Government for 
supplying and laying some additional short cables in 
the Java seas. These cables have been manufactured, 
and they are now being transported to their destina- 
tion. The cable of the Commercial Pacific Company 
between San Francisco and Honolulu has been extended 
to Manila, and an arrangement has been made with the 
Commercial Pacific Company, by which not only are the 
United States directly connected with the Extreme East, 
but the Eastern Extension Company has also secured 
another alternative route to Europe. Reduced tariffs 
for telegrams to Japan, China, and Manila are now in 
operation. The reduction is from 7s. 9d. to 5s. 8d. per 
word in the case of Japan ; from 5s. 6d. to 4s. 9d. per 
word in the case of China ; and from 5s. 9d. to 4s. 5d. 
per word in the case of Manila. An agreement, con- 
cluded with the Australian Federal Government, for 
extending to Melbourne and Brisbane the privilege 
enjoyed ty the Eastern Extension Company in the 
other State capitals of Australia, of dealing direct with 
the telegraphing public, has been formally approved by 
the Federal House of Representatives ; but the Senate 
has deferred coming to a definite decision upon the 
subject, pending the result of a conference to be 
held between the Governments interested to con- 
sider what effect the 
the British Pacific Cable and other questions. Mean- 
while a tentative arrangement made with the 
Federal Government, by which the Eastern Exten- 
sion Company has a special wire between Adelaide 
and Melbourne, and deals directly with the public in 
the latter city, remains undisturbed, 


ement may have upon| P 





The revenue of the Eastern Extension Company 
from messages, &c., in the first half of this year was 
256,945/. ‘The company also received the following 
subsidies :—Tasmania cable, 2100U. ; Tonquin, 37331. ; 
and Visayas (Philippines), 2250/7. The working ex- 
penses in the first half of this year were 9578/. ; the 
working expenses at stations, 86,322/.; and cable 
maintenance charges, 39,684/., reduced to 29,613/. by 
chartering of the company’s vessels and sundry 
credits. As regards maintenance charges, it should 
be added that the expenses of the company’s re- 
pairing steamer Sherard Osborn were 4147/. ; those 
of the Recorder, 6306/.; those of the Restorer, 
96857. ; and those of the Patrol, 99137. The com- 
pany’s cable dépét at Singapore also involved ex- 
penses amounting to 4025/., and an allowance of 17831. 
was made for the depreciation of spare cable and 
other stores. Inthe course of the first half of this 
ng the general reserve fund was debited with 5040/. 
or further expenditure on account of the Cape and 
Australian cable. Notwithstanding this allocation, 
the general reserve fund was increased from 893,184/. 
at the close of June, 1902, to 900,796/. at the close of 
June, 1903. The following further reserve funds have 
also been formed :—Maintenance ships, 30,466/.; in- 
surance of maintenance ships and cables, 142,048/.; 
fire insurance guarantees, &c., 106,329/.; depreciation 
of buildings and cable dépét, 44,765/.; and removal of 
head offices, 9724/. Altogether, accordingly, the com- 
pany possessed reserve funds at the close of June, 
1903, to the aggregate amount of 1,234,128/. In the 
course of the past half-year the expenditure on capital 
account was increased to the extent of 140,259/7. b 
further outlays on maintenance ships, new build- 
ings, &c. The value of spare cable and other stores 
in hand at the close of June, 1903, was estimated at 
247,635/. 

The Western Telegraph Company, Limited, pursues 
the even tenor of its way ; in other words, it gives its 
proprietors 7 per cent. for the past financial year, 
while at the same time 35,000/., has been transferred 
from net revenue to the general reserve fund, 20001. 
being also carried to the maintenance ships reserve 
fund. Altogether the reserves formed by the com- 
pany stood at the close of June, 1903, at 855,761/. The 
expenditure made by the company for the repair and 
renewal of cables and maintenance ships in the first 
half of this year amounted to 2J,084/.; general ex- 
penses at stations in the same period also footed up to 
51,7767. The receipts from messages for the first half 
of this year were 213,019/., increased to 229,090/. by 
dividends on investments in other telegraph com- 
panies and sundry miscellaneous receipts. 








Tron MineRAts 1n Bereium.—The imports of. iron 
minerals into Belgium in the first ten months of this year 
were 2,582,925 tons, as compared with 2,144,676 tons. 
The exports of iron minerals from Belgium in the same 
periods were 345,080 tons and 328,881 tons respectively. 





German Coat-Minine.—The production of coal in 
Prussia in the first nine months of this year amounted 
to 80,249,498 tons, as compared with 73,447,617 tons in 
the first nine months of 1902, showing an increase of 
6,801,881 tons, or 9} per cent. The output for the first 
—— of this year was 26,316,980 tons, as com with 

399,983 tons ; in the second quarter, 25,293,838 tons, 
as compared with 24,194,585 tons; and in the third 

uarter, 28,638,680 tons, as compared with 25,853,049 tons. 

he steady increase in production indicated by these 
figures is not a little remarkable. The number of col- 
lieries in working in Prussia in the first quarter of this 
year was 269, as ——- with 275 in the correspondin 
quarter of 1902; in the second quarter, 271, as compa 
with 270; and in the third quarter, 269, as compared 
with 267. The striking fact is accordingly established 
that while there were fewer collieries in operation in 
Prussia, an increase of 9} per cent. was effected in 
ne or The production of coal in the Breslau 

istrict in the first nine months of this year was 
22,214,041 tons, as compared with 21,286,838 tons, 
showing an increase of 927,203 tons; in the Halle dis- 
trict 5747 tons, as compared with 7224 tons, showing 
a decrease of 1477 tons; in the Klausthal district. 
519,442 tons, as compared with 499,336 tons, showing 
an increase of 20,106 tons; in the Dortmund district 
47,756,101 tons, as compared with 42,563,295 tons, 
showing an increase of 5,192,806 tons; and in the 
Boun district 9,754,167 tons, as compared with 9,090,924 
tons, showing an increase of 663,243 tons. It will be 
noticed that the Dortmund district has sustained the 
largest share in the increased activity observable this 
year. The number of workpeople employed in coal- 
mining in Prussia in the first quarter of this year was 
424,947, as compared with 412,557 in the corresponding 
quarter of 1902; in the second quarter, 421,747, as com- 
pared with 403,001; and in the third quarter, 425,535, 
as com with 404,278. The average number em- 
loyed in the first nine months of this year was accord- 
ingly 424,077, as ea with 406,612 in the corre- 
sponding period of 1902. The aggregate deliveries of 

russian coal in the first nine months of this year were 
75,591,920 tons, as compared with 68,950,508 tons. While 
the increase in production in the first nine months of this 
year was 6,801,881 tons, the increase in deliveries was 
accordingly 6,641,412 tons. 
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THE BUHL BAND-SAW FILING MACHINE. 


CONSTRUCTED BY MESSRS. 
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EXcELLENT though band-saws are for many purposes, 
it is well known that their efficiency depends largely, 
if not entirely, on the manner in which they are 
sharpened ; in other words, they must be kept in — 
condition. With this object in view, Messrs. A. Ran- 
some and Co., of Newark-on-Trent, have recently 
secured the patent rights in this country and the 
colonies for the simple and compact saw-filing machine 
which we illustrate above. It is entirely self-con- 
tained, all the working parts being carried on a cast- 
ing which is bolted to the main standard. All the 
moving parts are easily accessible, so that the neces- 
sary adjustments for different sizes and pitches of 
teeth are readily made. The two pulleys which 
support the saw are carried on an adjustable wrought- 
iron bar, so that their distance apart can be varied 
to suit saws of different lengths. 

The machine will take any saw-blades up to 24 in. 
in width, and it is arranged to file at the rate of 
eighty teeth per minute if driven by power. The 
motion of the file is arranged so as to imitate hand- 
filing as closely as possible, in order to economise 
files. The file on its backward stroke is made to rise 
ckear of the teeth while the saw is being fed forward, 
and to descend on to the saw at the commencement of 
the stroke. The pressure of the file on the tooth is 
caused by a — spring. The saw-blade is pushed 
past the tile by means of a pawl which drops into 
the teeth, and the stroke of the pawl can be varied to 
suit any pitch of teeth up to in. 








ImportED SteEL.—The imports of unwrought or partly- 
wrought steel into the United Kingdom in October were 
30,592 tons, as compared with 24,603 tons in October, 
1903, and 25,708 tons in October, 1901. The aggregate 
imports to October 31 of this year were 180,285 tons, as 
compared with 217,583 tons in the corresponding period 
of 1902, and 129,795 tons in the corresponding period of 
1901. The value of the imports for October was 139,087/., 
as compared with 121,051/. in October, 1902, and 158,794/. 
in October, 1901. The value of the aggregate imports to 
October 31 of this year was 876,932/., as compared with 
1,101,678. in the corresponding period of 1902, and 
811,220/. in the corresponding period of 1901. 





CaNADIAN Rattways.—Work n the new Soo line be- 
tween St. Paul, Minneapolis, and Winnipeg is making 
headway. On a section to Glenwood, a distance 

of 25 miles is slready in operation.. The route followed 
is from Minneapolis along the main line to Glenwood, 
thence north-easterly to the Red Lake country, passing 
east of Crookston, and then bearing north-westerly straight 
on to Winnipeg. The example of the Grand Trunk 
Railway Company of Canada in establishing a combined 
telegraph and telephone system between outside points 
and the head office has been followed by the Canadian 
Pacific Company, which has installed a a service be- 
tween Montreal and Ottawa. An extension of the Bay 
of Quinte Railway from Tweed to Bannockburn, con- 


necting at the latter place with the Central Ontario 
Railway, is now completed, 


| since this well-known Glasgow com 





SOUTH AFRICAN MAIL STEAMERS. 


THE new twin-screw steamer Armadale Castle, 
which leaves on her first voyage to South Africa 
to-morrow, marks the progress which’has been made, 
alike in size and speed, in the design of vessels for 
this service. This advance is apt to be forgotten in the 
eo of Atlantic greyhounds. The conditions to 

fulfilled in the Southern trade militate against the 
rate of speed maintained on the short trans-Atlantic 
trip, with practically no cargo and with no obstacle to 
fast steaming. The South African trip, on the other 
hand, involves a journey three times the length of 
that across the Atlantic, and the fuel carried for such 
a trip at high speed would make a demand on displace- 
ment that would necessitate great power, while no 
cargo could be carried. Further, the passenger service 
does not or extreme speeds. And yet it will sur- 
prise many to know that the Armadale Castle is, with 
the single exception of the Oceanic, larger than any 
British high-speed Atlantic liners; she excels the 
Campania and Lucania. In view of this we have thought 
it interesting to compile a short table, giving the par- 
ticulars of —. Castle liners, to show the progres- 
sive steps. For choice we have taken Fairfield boats, 
ny has sent forth 
a long succession of these popular liners. The table, 
it will be noted, goes back practically twenty- 
five years, to the Kinfauns Castle, which was 360 ft. 
long and of 13.9 knots speed; ten years later the 
Dunottar Castle, with 420 ft. of length, was regarded 
as a large ship for the trade, and her speed of 16.8 
knots needed more than double the power. It is true 
that there was increased passenger accommodation, 
and the use of << eo engines reduced the 
coal bill. In the Tantallon Castle the company fitted 
the —a engine, and in this connec- 
tion the diameters of cylinders will be noted with 
interest. Twin screws were adopted in 1899, when 
the power of machinery first exceeded 10,000 indicated 
horse-power. Thus in the 25 years the length of vessel 
has increased from 360 ft. to 570 ft., the speed from 
13.9 knots to 19 knots; this addition of five sea miles 
involves a quadrupling of the power. It should, 
perhaps, be added that the table does not by any 
means represent the development of the fleet in 
numbers — vessels have been constructed by other 
shipbuilders, the Castle Line having since its incep- 
tion shown great enterprise. 

The Armadale Castle is 590 ft. 9 in. long over all, 
and 570 ft. between perpendiculars, the extreme 
breadth is 64 ft. 64 in., and the moulded depth 
42 ft. 6in. Her gross tonnage is 12,973 tons, and on 


her specification full-speed trial she steamed just over | 
Her | 


service speed will probably be 17 knots; but the | 


19 knots with 12,500 indicated horse-power. 


reserve power will, as with other ships, ensure 


regularity in date of arrival when adverse weather | 
rienced. It goes without saying that the vessel | 


is ex 


has double bottoms throughout, transverse bulkheads, 


and heavy scantlings, while deep bilge keels are fitted, | Each propeller has a boss of cast steel and b 


the area, including that of the bar keel, being 780 
square feet, all of which resists the tendency to roll. 

Passenger accommodation is provided for 350 in the 
first class, 200 in the second class, and 270 in the third 
class—all in state-rooms of varying size. The first- 
class passengers are located in the centre of the ship, 
on the main, upper, and promenade decks—the latter 
extending, with the poop, for four-fifths of the length 
of the vessel. A few single-berth rooms are included ; 
but the majority have two berths. The dining-saloon 
is on the upper deck, between the funnels, and 
occupies the full width of the ship. The walls are of 
mahogany, the upholstering is of Morocco leather, and 
the floor is inlaid with polished teak, a central 
dome forming the chief decorative feature. The 
library, smoking-room, and ladies’ saloon are on 
the promenade deck. The second-class passengers are 
located aft, with their dining-saloon, to seat 100, on 
the upper deck, and ladies’ and smoking rooms on the 
promenade deck. The third-class accommodation is a 
surprising feature, there being two dining-rooms, 
smoking and sitting rooms, for their use on the poop 
deck. A printing-room, an orchestral instrument- 
room, hairdressers, hospital, and dispensaries are all 
suggestive of modern sea-travel conditions. The 
electric installation includes three generating sets, 
1000 lights, and a number of electric fans for extract- 
ing vitiated air from various parts of the ship. One 
of Hall's powerful duplex CO, machines is fitted in con- 
nection with the insulated chambers for storing food 
and perishable cargo. The vessel is well equipped for 
navigating purposes, having steam steering-gear, 
Napier Brothers’ windlass for 3-in. cable, and two 
warping capstans. 

The twin-screw quadruple-expansion engines, of 
12,500 indicated horse-power, are balanc on the 
Yarrow, Schlick, and Tweedy system. The cylinders 
are of diameters as follows :—High-pressure cylinder, 
32 in.; second mean-pressure cylinder, 664 in.; low- 

ressure cylinder, 96 in. ; and first mean-pressure cy- 
Rader, 46 in.; they are placed in the order named from 
forward to aft ; the stroke is 5 ft. The high-pressure 
and first mean-pressure cylinders have piston valves ; 
the second mean-pressure and low-pressure cylinders 
have flat slide-valves, and the valve gear is of the 
ordinary link-motion type, controlled by a double 
cylinder, ‘‘all-round” type reversing engine. The 
|erankshaft is of the built type, and is 19 in. in dia- 
| meter in the journals. The crankshaft for each engine 
'is in four separate sections, and is carried in eight 
| bearings in the bedplate, the bearings — lined with 
| white metal. The condenser is of the ordinary type, 
| forming part of the back columns, and extending for 
‘one-half the length of the engine. The total condens- 
ing surface for both engines is 17,014 square feet. 
The air, sanitary, and bilge pumps are worked by 
means of levers from the second mean-pressure engine. 
All other pumps are independently driven. The 
thrust-block is of the horseshoe type, and is located 


| within the engine-room, close up to the main en cage 
es 0 
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Dimensions OF Typical CasTLe LINERS. 


Type of | 














NAME. Date. Length. | Breadth Depth. | Screws. | Engines. | Diameter of Cylinders. : 1.H.-P. | Speed. 
‘ 36 oo | ss 6 | 1 d | sa d 88 in. by4ft.9 in. | 3,100 | 13.9 
<infauns Castle ... 1879 360 43 0 | 32 6 | Single | Compound | 51 in. an in. by 4 ft. 9 in. ‘ ‘ 
Garth. »» ++| 1880} 365 43 3 | 32 8 | ail . | 51 in, and 88 in. by 4 ft. 9 in. | 3,180 | 14.2 
Drummond ,, .. 180 | 365 48 3); 8 8 ¥ - 51 in. and 88 in. by 4 ft 9 in. 3,520 14.4 
Hawarden ,, .-- | 380 48 0}; 32 10 oe a 50 in. and 90 in. by 5 ft. 3,980 14.7 
Norham 5 ot) SEL. 480 48 0 | 32 10 % ¥ 50 in. and 90 in. by 5 ft. 3,820 14.5 
Dunottar oa 163 ae 420 49 9 36 «(0 me Triple 38 in., arg = 100 in. 7,040 16.8 
| | t. 6 in. | 
Tantallon ,, .. 1893 | 440 50 5 | 34 11 Pe Quadruple | 33} in., . in, 67 in.,and 98in.| 8,400 | 17.2 
| } yy 5 
Arundel sy ony 5aee 415 45 6 / 81 O a Triple | 30 in., 494 in., and 80in. 3,350 | 14.2 
| | by 4 ft. 6 in. 
Dunvegan ,, .-| 1896 450 SO: 8.1.34.) * is 38 in., 62} in., and 102 in. 7,300 | i7.4 
| by 5 ft. 6 in. 
Tintagel ser | 1896 425 49 9 33 (0 | ” ” 30} in., 51in., and 82in. | 3,570 | 14.7 
by 4 ft. 9 in. | 
Avondale ,, ..| 1896 425 49 9 33 (0 + % 30} in., = ~—— 82in, | 3530 | 14.6 
yy 4 ft. 9 in. 
Carisbrook ,, .) 1897 485 55 9 35 «6 re: | Quadruple 35} in., 61} in., 734 in., and) 9,000 | 18.7 
105 in. by 5 ft. 9 in. | | 
Kinfauns » --| 1899 515 59 «(0 88 (8 Twin ne 28 in., 39} ~ vs Saas and 82in.| 10,500 | 181 
y 5 ft. | | 
Kildonan _,, 1899 515 59 0 88 9 re me: 28in., 393 in., 574 in. and 82in.| 11,000 | 18.5 
| y 5 ft. | 
Armadale ,, .., 1903 | 570 64 64) 43 6 es ” 32 in., 46 a ee and 96 in. 12,500 19.0 
| y 5 ft. 
Durham » ++; 1903 | 475 *| 56 6 3 63 ~ - 22h in., 82in., 464in.,and68 in. 5,000 Building 





manganese bronze, and they turn outwards when 
going ahead. : 

The boilers, arranged in two compartments with a 
large coal bunker between, number 10—six double- 
ended and four single-ended, the working pressure 
being 220 Ib. per square inch. The double-ended 
boilers have each six furnaces, and the single-ended 
boilers have four furnaces, giving a total of 52 fur- 
naces. These exhaust into elliptical funnels, each 
120 ft. high and 14 ft. 4 in. by 11 ft. 2 in. There 
are two raking masts. The navigating bridge, by 
the way, has a wide screen with sliding glass 
windows—a protection common on warships, but 
it is a new departure for first-class liners. But this 
is a digression. 

The auxiliary machinery is always an interesting 
feature in such a ship, and we may refer to it at some 
length. There are four boiler feed-pumps of the Weir 
type, arranyed.in pairs. Each pair is controlled by a 
Weir float-control tank with a cross connecting pipe, 
so that any pump can be controlled by either control 
tank. These pumps draw from hot-wells through two 
independent sets of filters, and discharge through a 
Quiggins heater or direct to boilers, as required. 
There is also one of Weir's auxiliary feed-pumps, 
having the same connections as the main pumps, and 
controlled by either float tank ; these are for feeding 
boilers while in port. Two sets of centrifugal pumping- 
engines (one port and the other starboard) circulate 
water through the main condensers, the outlet water 
discharging below the light load line. Each of these 
pumps can draw from the engine-room bilge, through 
separate valves, 18 in. in diameter, in case of any 
serious leak in the ship. These pumps were made by 
Messrs. Drysdale and Co., Glasgow. The ballast 
pump is of Messrs. Henry Watson and Co.’s ‘‘ West- 
minster” type. The pump-barrel, bucket, valve- 
boxes, &c., are of gun-metal. The pump is connected 
to the bilge main, the engine-room bilge direct, and to 
the ballast tanks ;.and discharges overboard, through 
the port main condenser or through the distilling 
condensers. There are three vertical duplex pumps 
by Messrs. J. H:. Carruthers and Co., Glasgow, for 

eneral service, for.supplying salt water for fire service, 
or sanitary purposes;"and for hot and cold salt water’ 
baths, of which there are a very large number on’ 
board. The water for hot baths is discharged through 
a large tank heated by steam-coils. These pumps are 
arranged to work independently of each other, so that 
they can be used at the same time on separate services. 
The evaporative plant consists of two Onig ins evapo- 
rators, each of 40 tons capacity per 24 hours, two 
Quiggins distillers and filters, each of 6000 gallons 
per 24 hours, one vertical pump for feeding evapo- 
rators, and one pump for brining evaporators. The 
evaporators are connected to the main condensers for 
making up feed-water, and to distillers for making 
drinking-water. 

The auxiliary condensing plant, for use in port, is 
capable of dealing with the exhaust steam from all the 
auxiliary machinery. It consists of a condenser, a 
centrifugal pumping-engine, and one of Lamont’s 
patent double-bucket air-pumps, with one steam 
cylinder. The water from the auxiliary condenser 
drains to a collecting-tank, and then overflows to the 
feed-filters and feed-pumps. There is one vertical 
duplex steam-pump by Messrs. J. H. Carruthers and 
Co., drawing from fresh-water tanks in the double 
bottom, and discharging into service tanks on deck for 
the ship’s use. This pump is controlled by a special float 
tank. There is a steam-driven fan with enclosed engines 
at the forward end of the tunnels, drawing fresh air 
through a trunk from the top deck, for ventilating the 





by 4 ft. 3 in. | 





shaft tunnels and the refrigerating machinery recess. 
In the boiler-rooms there is a boiler circulating and 
ash-ejector pump, of the vertical duplex type, by 
Messrs. J. H. Carruthers and Co. There are two ash- 
ejectors, one in each boiler-room. There are also two 
ash-hoists and engines, one in the forward fiddley and 
one in the aftermost fiddley for raising ashes in port. 
The boilers are worked under natural draught, but 
fans have been provided for ventilating the stoke- 
holds. 

On the Fairfield stocks there is yet another vessel for 
tne Union-Castle Line. This is the twin-screw vessel 
Durham Castle, of 475 ft. long, noted in our table. 
She is designed as an “‘ intermediate” ship for first 
and third-class passengers and cargo, to steam 134 
knots ; but her habitable quarters are most eloborately 
equipped, so that she will be to the Armadale Castle 
what the Ivernia and Saxonia are to their swifter 
sisters the Campania and Lucania. It may be added 
that the Armadale Castle, with all her internal fittings, 
was completed for service, and leaves for South Africa, 
17 months from the laying of the keel. 








THE LAW OF MASTER AND SERVANT. 

Baker v. The Denkera Ashanti Mining Corporation, 
Limited.—This case, which was heard by Mr. Justice 
Grantham in the King’s Bench Division, on November 11, 
raises an interesting question as to the right to claim 
damages for alleged wrongful dismissal. It appeared 
that the plaintiff, a miner and prospector, was employed 
by the defendants to proceed to the Gold Coast, and 
there give his services to the defendants at a salary of 
302. a month, with board and lodging, or the monetary 
equivalent, for a period of twelve months. It was further 
mare by the agreement that the defendants should 

at liberty to terminate the agreement at any time 
during the period of twelve months by giving to the 
plaintiff two months’ notice in writing, or two months’ 
salary in lieu of such notice. The defendants dismissed 
the plaintiff without any good cause, and the question 
for the jury at the trial was the measure of damages (the 
wrongful dismissal being admitted). 

Mr. Elliott, for the plaintiff, contended that inasmuch 
as the dismissal was admitted to be wrongful, the damages 
were at large. : 

Witt, for the defendants, said that they were 


Mr. 
pe | to pay the plaintiff 84/., which he claimed ‘as 
special damages—+.e., 60/. two months’ salary, 167. board 


and lodging, and 8/. up to day of dismissal. He was not 
entitled to any further damages, as the agreement had 
n complied with. 

Mr. Justice Grantham said there was nothing in the 
clause giving them the right to dismiss which limited 
their reason for dismissing the plaintiff. There being no 
such limitation, he did not think that the defendants 
were liable for more than two months’ salary and the 
other expenses. The jury returned a verdict for 841. 
Judgment accordingly. 








Mexican Raitway DeveLopmMENt.—In 1873 Mexico 
had 335 miles of railway, and the traffic over this mileage 
comprised 723,864 passengers and 150,470 tons of freight, 
Pp ucing a revenue of 1,848,375 dols. In 1900 the 
ength of line in operation had grown to 8460 miles, the 
number of passengers carried was 10,709,462, and 7,522,923 
tons of freight were moved, the revenue of the year being 
49,425,478 dols, 


CoKE IN BetGium.—Coke has become dearer in Belgium 
during the last ten years. At the commencement of 
October, 1894, it stood at 10s. 5d. per ton; in October, 
1895, at 10s. 5d. per ton; in October, 1896, at 12s. per 
ton; in October, 1897, at 15s. 2d. per ton ; in October, 
1898, at 15s. 2d. per ton ; in October, 1899, at 16s. 9d. per 
ton ; in October, 1900, at 18s. 7d. per ton; in October, 
1901, at 13s. 7d, per ton ; in October, 1902, at 14s. 5d. per 








ton ; and in October, 1903, at 14s. 5d. per ton. 


EXPERIMENTS IN RADIOACTIVITY.* 


By H. Srantey Aen, M.A., B.Sc., of 
ythswood. 


Part I. 


In a paper which I had the honour of reading before the 
Mathematical and Physical Section of the Society 
during last session I gave a short account ( ings, 
vol. xxxiv., page 106, 1903) of the ‘‘ Modern Theory of 
Ions or Electrons.” Perhaps I may be allowed to refer 
once more to this theory, as the results which I have to 
bring before you to-night are most easily expressed in 
terms fof it. On this.view electrical conduction through 
a gas is similar in character, though not in degree, to 
conduction through a liquid. The molecules of a gas, 
which, under ordinary conditions, are electrically neutral, 
can be split up by appropriate forces into positive and 
negative ions. 

tis the passage of these ions through the gas which 
constitutes the electric current. 

Our knowledge of the discharge of electricity through 
gases has been largely increased by the study of the dis- 
charge when the pressure of the gas is greatly diminished 
—that is, in so-called ‘‘ vacuum tubes.” I hope to be 
able to show you some of the beautiful experiments 
devised by Sir William Crookes many years ago—experi- 
ments which possess additional interest to-day, as they 
show us effects in many ways similar to the effects pro- 
duced by radioactive substances. 

We have read so much of radium and its powers in 
scientific papers and the public Press that some of us feel 
in difficulty. We hardly know what radium cannot do; 
or, perhaps, we have become beg Foe of its power to do 
anything. In the present paper I shall confine myself for 
the most part to facts observed, and experiments carried 
out at Blythswood, Some of the properties of radium I 
hope to be able to show you by actual experiment ; but 
in many cases the apparatus required is so sensitive that 
it is impossible to show the results to an audience, especi- 
~ when the supply of radium is limited. 

t is necessary that at the outset I should give some 
account of the discovery of Becquerel radiation, and of the 
history and preparation of radium. In 1895 Réntgen 
discovered the rays which have made his name famous. 
These rays, as we now know, originate at the place where 
the cathode stream impinges on a solid obstacle ; but at 
that time it was — that they might be connected with 
the fluorescence of the glass. is led Becquerel to the 
study of the fluorescence of uranium salts, and at the 
commencement of the year 1896 he observed that the 
salts of uranium ‘‘emitted an invisible radiation, which 
traversed metals and bodies opaque to light, as well as 
glass and other transparent substances.. This radiation 
impressed a SNe plate, and discharged from a 
distance electrified bodies, properties giving two methods 
for studying the new rays.” (Nature, 63, page 356, 
(A number of vacuum tubes were exhibited, illustrating 
the stages passed through as the pressure of gas in the 
tube is diminished, and the production of cathode rays 
when a high vacuum is obtained. It was shown that 
these rays travelled in straight lines from the cathode, 
and were capable of exciting fluorescence in various sub- 
stances on which they fell. The deflection of the cathode 
beam by a magnetic field was shown by means of a tube 
containing a fluorescent screen set at an acute angle with 
the path of the ss in such a manner that the track of 
the beam was marked by a line of light. It was pointed 
out that by measuring the deflection of the rays in a 
magnetic and electrostatic field it was possible ‘to deter- 
mine 'the ratio of the mass of a corpuscle to the charge 
which it carried, assuming the cathode beam to consist of 
a stream of négatively charged particles projected with 
great velocity.) ; 

be at first generally employed the photographic 
method, but the electrical method possesses great. advan- 
tages both in delicacy and in the rapidity with which 
observations can be made. 


The principle of the electrical method may be readily 
understood*by. means of this diagram :— 


B 


laa 





10063 a, e 
82,2 
_ Of two parallel metal plates, one is connected to the 
insulated pair of quadrants of an electrometer; the other 
is connected to one pole of a battery. The other pole of 








the battery is connected to the remaining pair of quad- 
rants, and also to “‘earth.” In ordinary circumstances no 
charge, or at most a very small one, can leak across the 
air space between the metal plates ; but if the air is sub- 
ject to Réntgen or Becquerel radiation, its conductivity 
1s in , an electric current will pass, and graduall 
charge the electrometer. By noting the rate at whic 
the electrometer needle moves, we can estimate the “rate 
of leak” of electricity across the gap. 

In order to realise the sensitiveness of the electrical 





* Paper read before the Royal Philosophical Society of 
Glasgow, November 18, 1903, : 
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method of examining these effects, we must remember 
that in general a gas is an almost perfect insulator, pro- 
vided the intensity of the electric field is less than a 
certain critical value. In hydrogen, for example, a 
spherical conductor can receive a charge as great as 9 
moment units per unit area without discharge taking 
lace. 

i J. J. Thomson has pointed out that if electric conduc- 
tion in gases were of the same order as conduction in 
liquids, 1 c.c. of hydrogen would be able to carry three 
10 electrostatic units. That is to say, it would only 
require three 10 c.c. to carry off the charge from each unit 
area of thesphere. We eae very small is the quantity 
of hydrogen that would be required to remove the charge, 
and yet, as a matter of fact, only an exceedingly small 
fraction is lost through gaseous conduction. If this had not 
been the case, and the atmosphere had been even a feeble 
conductor, it is probable that we should at the present 
day be almost entirely ignorant of electrical effects. 

Shortly after Becquerel discovered the radioactivity 
of uranium, Madame Curie made an examination of a 
large number of elements by the electrical method, and 
found that another element—thorium—was also radio- 
active. She also observed that certain minerals contain- 
ing uranium and thorium were more active than these 
elements themselves. These observations led to an ex- 
haustive inquiry by M. and Mme. Curie into the compo- 
sition of pitch-blende, and ultimately to the discovery of 
two radioactive substances—polonium and radium. 

Pitch-blende is a somewhat rare mineral found in 
Cornwall, in Adrianople, in Bohemia, and some other 
localities. About 75 per cent. of it consists of oxides of 
uranium (UO). Radium is only present in traces, and 
the Cornish mineral—a sample of which is before you— 
is said to contain even less than the foreign ores. 

The ore is roasted with carbonate of soda and then 
treated with sulphuric acid, which removes the uranium 
in soluble form. The separation of radium is based on 
the fact that the sulphate of radium, which in its chemical 
behaviour resembles barium, is extremely insoluble. A 
mixture of the sulphates of barium and radium is ob- 
tained, and the  » hates are converted into chlorides. 
From 1 ton of ore only about 15 lb. of the mixed chlorides 
is obtained, and of this quantity only a small fraction is 
pure radium chloride. he radioactive salt is separated 
from the inactive barium by a process of fractional crys- 
tallisation. In this way M. and Mme. Curie, using the 
electrometer as the chemist would use the spectroscope, 
succeeded in isolating radium—an element which was 
found to possess a definite spectrum and an atomic weight 
of 225. 

Before attempting to summarise the properties of 
radium it may be well to draw attention to the fact that 
in speaking of ‘‘ rays” and “radiation ” in this connection 
we do not mean to imply that what takes place is similar 
to what we suppose takes place in the case of ordinary 
light. These terms are found convenient to designate an 
effect propagated with great velocity in a straight line. 
We are already familiar with such a usage in speakiug of 
X rays (ether pulses) and cathode rays (streams of cor- 
puscles). 

The rays emitted by radioactive bodies are not all of 
the same kind. They are distinguished from one another 
by differences in penetrating power and by the effect upon 
them of a magnetic field. They may divided into 
three classes :~— 

a Rays.—These are rays with little penetrating power. 
They are responsible for a very large part of the conduc- 
tivity imparted to a gas. A very strong magnetic field is 
required to deflect them. From the effect observed it is 
concluded that they are positively charged bodies, com- 
parable in size with a hydrogen atom. 

8B Rays.—These are identical with cathode rays — 
that is to say, they are negatively charged particles pro- 
jected with great velocity, and they are about one- 
thousandth part of the hydrogen atom. They are far 
more penetrating than the a rays. 

y Rays.—These are very penetrating rays, not deviated 
by a magnetic field. Their properties have. not as yet 
been thoroughly studied, but it is possible that they are 
similar to X rays. . 

The properties of radium (and other radioactive 
anne may be considered under the following heads :— 

1. Electrical effects. 

2. Production of fluorescence. 

3. Photographic effect. 

4. Heating effect. 

5. Production of ‘‘ emanation” and ‘‘ excited activity.” 

6. Physiological effects. 

1. The electrical effects have already been referred to, 
and more is to be said about them in the second part of 
the paper. 

The discharging of an electrified body by the action of 
the radium rays may be illustrated by the discharge of a 
small gold-leaf electroscope. (This was projected upon 
the screen. ) 

2. A large number of substances become fluorescent 
under the influence of the rays of radium. <A screen of 
platinocyanide of barium, such as is used for X-ray work, 
shows the effect in a marked degree. In other cases it is 
necessary to wait in a dark room for 10 or 15 minutes 
before the eye becomes sufficiently sensitive to detect the 
fluorescence. It is probable that the eye itself fluoresces 
to some extent, as a curious sensation of light is experi- 
enced when the radium (in a sealed case) is brought near 
to it. A sufficiently pure sample of radium is visible in 
the dark; but it is probable that this luminosity is a 
secondary effect—a fluorescence excited by the radium rays. 

Sir William Crookes has discovered that a screen of 
crystalline sulphide of zinc, when a radium salt is brought 
near to it, shows on examination by a pocket lens a 
number of bright scintillating spots. ‘‘ On bringing the 
radium nearer the screen the scintillations become more 





numerous and brighter, until when close together the 
flashes follow each other so quickly that the surface 
looks like a turbulent luminous sea.” (Nature, 67, page 
522, 1903.) The scintillations are stopped by placing a 
piece of card between the radium and the screen. The 
scintillations are also shown by platino-cyanide of barium 
and the diamond. Sir William Crookes has given the 
name ‘‘spinthariscope” to a small instrument designed 
for the study of this phenomenon. 

It is probable that the scintillations are produced by a 


bombardment of the screen by material particles shot off , 


from the radium with a wr approaching that of 
light. Becquerel believes that they are due to minute 
fractures taking place in the crystals under the impact of 
the a rays. 

4. Special interest attaches to the effect of the rays from 
a radioactive body on a photographic plate, as it was by 
this means that Becquerel first discovered the radioactivity 
of uranium. 

An ee ge made event _ month rg 
it ible that the photographic effect ought to 
eR mey under the oo cman me | as due to fluorescence. 
Having been for some time in the dark-room, I brought 
the radium in its case close to an unexposed plate, and 
found that there was a decided fluorescence of the plate. 
A large part of the effect is due to the glass, for a piece of 
plain glass also shows fluorescence, but a certain propor- 
tion is due to the sensitive film, for a plate which has 
been developed and fixed does not fluoresce as brightly as 
an unexposed plate. A flexible film (Carbutt’s) also 
fluoresces under the influence of the radium rays, and so 
does a piece of ordinary bromide paper; though in the 
latter case the effect is very feeble. 

I thought that it would be interesting to see whether 
X rays would produce a similar fluorescence; and so 
I examined a photographic plate under the action of 
these rays, taking care to shield the eyes and the plate 
itself from the ordinary light from the focus-tube. The 
plate became markedly fluorescent after the rays had 
passed through two sheets of thick black paper, or one 
thickness of tinfoil. It was quite possible to distinguish 
the shadow of the finger on the illuminated plate. 

The luminosity produced when the radium was brought 
gue to the plate was greater than that caused by the 
X rays. 

I cannot say whether these results are entirely new, as 
I have not been able to make a detailed examination of 
the literature on the subject. 

Among the most remarkable properties of radium is the 
fact discovered by Curie and Laborde (C. R., March 16, 
1903), that its salts give off heat continuously. During 
every hour of its existence one gramme of radium is 
emitting 100 calories—that is to say, it is capable of melt- 
ing 1.25 grammes of ice every hour. It is interesting to 
compare the rate at which radium supplies energy with 
the activity of more familiar agencies. One horse-power 
is equivalent to 746 watts ; expressed in heat units, this is 
the same a3 178 calories per second, or about 640,000 
calories per hour. Thus, for a continual supply of <7 
at the rate of 1 horse-power, we should uire 6.4 kilo- 
grammes (say, about 13 lb.) of radium. Compare with 
this the fact that a petrol motor used to drive a motor 
bicycle may weigh 151b. per horse-power. It should, of 
course, be understood that figures such as these are purely 
illustrative, as the temperature differences involved in 
the case of radium are so small as to render only a small 
part of the heat energy available for useful work. 

The fact that a radium salt yields a continuous ms 
of electrified particles and slioneen is itself a proof of 
the production of energy, so that even apart from the 
remarkable result as to the emission of energy in the form 
of heat, we are brought face to face with the question— 
What is the source of this energy? It is true that the 
study of radium seems likely to revolutionise many of our 
scientific ideas, but we are not willing to abandon the 
principle of the conservation of energy without a struggle. 

According to the view developed by Professor Ruther- 
ford and the Canadian physicists, the energy of radium 
is derived from the deflagration of a minute portion of the 
explosive radium atoms. In ordinary cases of chemical 
combination we have to deal with the energy of molecules 


as dependent on the arrangement of the atoms within | 
them ; here it is the internal energy of the atom itself that | 


is in question. 


5. In January, 1900, Rutherford (Philosophical Magazine) 


showed that thorium, in addition to producing “‘rays” of 
the classes already referred to, continuously emits a gaseous 
substance which is itself radioactive. This property of 
radioactivity possessed by the gas serves to distinguish it 
from the feebly-penetrating raysof thorium. To this sub- 
stance Rutherford gave the name “emanation.” The 
emanation behaves like an ordinary pas in that it can pass 
through a plug of cotton-wool or bubble through water 
without losing its radioactive powers. An ion, on the 
other hand, would lose its charge under such treatment. 

Radium also gives rise to an emanation, but while the 
thorium emanation remains active for only a few minutes, 
that from radium retains its activity for some weeks. We 
have collected a sample of the emanation from radium by 
allowing it to diffuse into a glass bulb with a constricted 
neck, and then sealing off the bulb with the blow-pipe. 
This bulb then behaves as a source of radioactivity, and 
although the quantity of emanation in it is too small to 
be weighed or measured, its presence can be detected 
with the greatest ease by means of the electrometer. 

As though the emanation itself were not sufficiently 
remarkable, there is yet another step in the production of 
radioactive matter. If the emanation is blown out of a 
vessel containing it, there remains attached to the walls 
of the vessel a something (not emanation) that is also 
radioactive. This “something” has n 
‘‘excited ” or “‘ imparted ” activity. : 

Rutherford and Soddy (Philosophical Magazine, 1903) 


_ attribute these new radioactive substances to the disin- 
tegration of the radium atoms. At any instant a certain 
proportion of the atoms in a sample of radium are unstable 
and literally break in pieces, shooting out heavy charged 
particles, and leaving the ‘‘emanation” as the residue. 
This in turn breaks down, leaving the ‘‘excited activity,” 

and there is strong evidence to show that the final stage 

| is reached in the production of the inert gas helium. 

PuysIoLocicaL Errects. 

The physiological effects of radium rays are also of 
great interest. Becquerel has recorded the fact that a 
few milligrammes of radium in a glass tube carried in his 
waistcoat pocket produced a sore lasting for several weeks. 
| Dr. John Macintyre has described in the British Medical 

Journal (June 6, 1903) a similar experiment, of which he 
| was himself the subject. Several investigations are now 
being carried on with regard to the therapeutic action of 
the rays; but such inquiries must necessarily extend over 
| a considerable time before reliable results can be secured. 

| Professor Curie is reported to have said that ‘‘ he would 

| not care to trust himself in a room with a kilogramme of 

| pure radium, because it would doubtless destroy his eye- 
| sight, burn all the skin off his body, and res Bev kill 


| him. 
Part IT. 


In the first part of the paper I have given some account 
of the history and properties of radium, and now I pro- 
pose to deal with some special questions relating to radio- 
activity, which have been the subject of research at the 
Blythswood laboratory. 

In consequenc3 of the ioaisation produced in air by 
radium rays it is easier for a spark to cross a spark-gap 
when radium is near. have measured the potential 
difference across a at about 1 millimetre wide by 
means of a Kelvin electrostatic voltmeter, and then noted 
the fallin potential due to the presence of radium. With 
a sample of radium (about 5 milligrammes) in a lead box 
with an aluminium cover pl at a distance of 8 centi- 
a the gap, the electrometer reading fell from 
33 to 22. 


Tue Errect oF Rapium Rays ON A SPARK, SHOWN 
EXPERIMENTALLY WITH THE INDUCTION COIL. 


A simple way of showing that radium radiation in- 
creases the conductivity of the air is to arrange two spark- 
gaps in parallel, one being subject to the action of the 
radium, the other being shielded from its influence. Then, 
if the length of the gaps is adjusted so that sparking occurs 
at both simultaneously, it will be found that the ga 
influenced by the radium is the greater of the two. Suc 
an arrangement I set up in connection with the large 
Wimshurst machine, each spark-gap being provided with 
a micrometer-screw adjustment, so that its length could 
be accurately measured. The length of the ordinary 
spark was altered by 4 millimetre at a time, and the ga 
subject to the radium was adjusted till sparking ok 
place at both gaps. The exact poiné could not be deter- 
mined very definitely, as sparks would cross both gaps, 
though the ‘‘radium gap” were slightly increised or 
diminished. 

Mr. John Purdie, of Glasgow University, made a series 
of measurements of spark-lengths for me by this method. 
The first set of experiments was made with spherical ter- 
minals, With gaps about 1 millimetre long there was 
not much difference in length, but as the gap increased 
so did the difference between the two gaps, until for a 
3-millimetre gap the difference amounted to 15 per cent. 
After this the difference again diminished. © With point 
terminals the difference between the gaps was_ more 
marked. The radium produces more’ apparent effect in 
this case. As with the spherical terminals the difference 
was most pronounced for a gap 3 or 4 millimetres long ; 
but in this case the spark-gap subject to the radium rays 
was three or four times as long as the ordinary gap. 


Rapium RapiatTion AND Contact ELECTRICITY. 


In a paper by Lord Blythswood and myself, which has 
been communicated to the Philosophical Magazine by 
Lord Kelvin, an account is given of some experiments 
which we have carried out on the volta effect in air under 
the influence of radium radiation. 





| RaproactivE GAs IN BaTH MINERAL WATERS. 


Professor J. J. Thomson has shown that the air ex- 
tracted from Cambridge tap water and from the water 
of certain deep-level springs is mixed with a_radio- 
active gas (Nature, vol. lxviii., page 90, 1903). This gas 
has been further examined by Mr. E. P. Adams (Philo- 
sophical Magazine, vol. vi., page 563, 1903), who comes 
to the conclusion that the water radioactivity is due to 
a substance very similar to, if not identical with, the 
emanation of radium. ‘ 

It appeared to Lord Blythswood and myself that it 
would be of special interest to determine whether any 
such constituent is present in the waters from the hot 
mineral springs of Bath. As is well known, these waters 
come from a great depth, issuing at a temperature 
varying from 116 deg. to 120 deg. Fahr. Samples of 
water taken from the King’s Bath Spring were sent to 
the laboratory at Blythswood in carefully sealed vessels, 
and experiments were there made to see whether any 
radioactive gas were present in solution. In the first 
experiments the gas was expelled froma flask containin 
a litre and a half of water by boiling under a pressure o' 
about half an atmosphere. After passing through a 
number of drying tubes the gas was collected in a cylin- 
drical ‘‘ vacuum tube” provided with aluminium elec- 
trodes. The amount of so obtained was small, as 
was shown by the fact that the pressure only altered 


ed | by a few centimetres of mercury. In order to test the 


gas for radioactivity the rate of leak from one electrode 
to the other was measured by a quadrant electrometer. 
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On -the frst trial it was found that there was no altera- 
tion in the rate of leak immediately after the introduc- 
tion of the gas from the Bath water, and it was some- 
what hastily concluded that the gas was not radioactive. 
Happening, however, to take a ing of the electro- 
meter about an hour after the gas had been collected, 
I found that the rate of leak had increased. This led to 
my taking a series of readings with a fresh supply of 
gas, after successive intervals of five minutes. It was 
then found that, after the introduction of the gas into 
the testing vessel, the rate of leak gradually increased 
to a maximum value, which was reached in about an 
hour, and then again diminished. ; 
Experiments were then commenced on a slightly 
different plan. Instead of expelling the aa by boiling the 
water, it was extracted by exhausting the testing vessel 
and allowing a current of air to bubble through the water 
and a series of drying tubes into the vessel. In this wa 
the testing vessel was filled with dry air mixed wit 
Bath gas. A new testing vessel was constructed on the 
plan shown in this figure. A is a brass cylinder of about 


Fig.2, 

















(8063. 8) 


350 c.c. capacity; B is a brass rod in the axis of the 
cylinder, serving as one electrode, the cylinder itself being 
the other. The brass rod passes through an ebonite plug 
fitted into a short length of brass tubing C. This brass 
tube fits into an ebonite disc in the cover of the cylinder. 
The joints were made air-tight by means of sealing-wax. 

The cylinder, which is insulated by being placed upon 
a block of paraffin, is connected to one pole of a battery 
of storage cells, the other pole being ‘‘to earth.” The 
brass ra C is also put to earth. In this way no charge 
can leak from the jar to the brass wire across the insula- 
tion. Any leak that takes place must be through the air 
in the cylinder. Defective insulation can only result in 
a decrease in the effect to be observed. In the first 
experiments a battery of 56 volts was employed; but 
recently a battery of 200 small lead cells has been set up, 
so that any desired voltage up to 400 volts may be used. 
With this apparatus experiments were made, confirming 
the results obtained by the former method. The rate of 
leak increased to a maximum in about an hour after the 
introduction of the gas. About half an hour later the 
activity had diminished to one-half the maximum value, 
and two hours after the commencement of the experi- 
ment the additional leak had become too small to be 
observed. The effect to be measured is extremely small, 
and at present it is difficult to give exact quantitative 
results ; but we hope soon to be able to make some tests 
with more sensitive apparatus. 

The question then arises, What interpretation can be 
given of these results? According to the experiments of 
Rutherford and Soddy (Philosophical Magazine, vol. v., 
page 447, 1903), when the emanation of radium mixed with 
airis introduced into a closed space, thé ionisation current 
Increases, rapidly at first, and then more gradually, until 
it attains a maximum after 5 or6 hours,and then it de- 
creases according to an exponential law. This increase 
they explain as being due to the production of ‘‘ excited ” 
activity from the emanation. A maximum is reache 
when the decay of ‘‘excited” activity just balances the 
continuous production of fresh active matter. Thus it 
appears that the gas extracted from the Bath water and 
introduced into the testing vessel behaves in a manner 
similar to the emanation from radium, though there 
appears to be a difference in the time constants involved. 
Whether this difference is due to the conditions of the 
experiments is not yet clear, so that at present it is 
uncertain whether the radioactive gas from Bath water 
is identical with the emanation of radium, or whether it 
corresponds to some other (possibly unknown) radio- 
active element. 

With Lord Blythswood I have also made tests of the 
water from the sulphur springs at Harrogate, but in this 
case no trace of radioactivity has so far been detected. 
This is scarcely surprising in view of the fact that these 
are not deep-level waters. 

Within the last fortnight we have tested samples of 
water from Buxton. The waters rise through fissures in 
the mountain limestone at a temperature of 82 deg. Fahr. 
The results obtained by bubbling air through the water 
were — similar in character to those given by Bath 
waters. There was the same gradual rise in the ionisa- 


tion current for the first hour, followed by a fall to the 
normal value, 

In the King’s Bath Spring at Bath it is said that “gases 
gurgle through the water,” while at Buxton large bubbles 
ef gas are described as rising through the waters ‘in 
he atmosphere in 


frequent but intermittent bursts.” 





the immediate neighbourhood must therefore contain a 
certain proportion of radioactive gas. : 

It is possible that the therapeutic action of the Bath 
waters may be due in some degree to the radioactivity 
of the gases contained in them ; but, to sath miscon- 
ception, it should be said that at present there is no proof 
of this being the case. If it be so, then the fact that the 
activity of the gas now being investigated begins to 
decrease so soon after the gas has been hberated acquires 
special significance ; for in this fact we may possibly find 
an explanation of the belief that the waters of certain 
spas possess greater efficacy when used on the spot. 








RAINFALL IN THE BRITISH ISLES. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 24, Sir William H. 
White, K.C.B., President, in the chair, the paper read 
was on ‘‘ The Distribution of Mean and Extreme Annual 
Rainfall over the British Isles,” by Hugh Robert Mill, 
D.8c., LL.D 

For the purpose of this discussion of the subject the 
author had employed the large collection of records of 
rainfall brought together by the late Mr. G. J. Symons. 
The records of rainfall kept up for 70 consecutive years at 
Chilgrove, Nash Mills, Orleton, Boston, and Kendal, 
were discussed so as to compare the mean rainfall of 
various periods with that of the whole. The averages of 
the variations of the means of all possible groups of 10, 20, 
30, and 40 consecutive years from the mean of the whole, 
expressed as a percentage of that mean, were as fullows:— 


20 Years. 30 Years. 40 Years. 
3.4 2.2 ay i 


The mean of 30 years thus appeared to be subject to 
very little more variation from the mean of 70 years than 
was the mean of 40 years; and therefore a period of 
30 years was sufficient to give a close approximation to 
the mean rainfall of a much longer peri It was also 
shown that the 30 years 1870 to 1899 gave, on the whole, 
a mean rainfall nearer to the true mean in all parts of the 
country than any other group of 30 years available for the 


10 Years. 
4.7_ 


urpose. 
* The 380 stations yielding perfect records for the 30 
years 1870 to 1899 were not sufficiently uniform in their 
distribution to serve as the basis of a rainfall map, and 
were therefore supplemented by the records of 668 
stations, which were complete for at least 20 years out of 
the 30, these values being reduced to the equivalent 30 
years’ means by the usual method. A very few shorter 
records, also reduced to the 30 years’ means, were used 
for parts of Scotland and Ireland. The accuracy of the 
individual records was secured by using only those which 
had been tested and published in ‘‘ British Rainfall” year 
by year, and also by the critical examination of the 
figures as set out in their proper places on a map. 
Isohyetal lines, or lines of equal rainfall, were drawn 
upon the map strictly in accordance with the figures, and 
without making use of any hypothesis—e.g., as to the 
effect upon rainfall of the height or exposure of the land. 
These lines were drawn for every 5 in. of rainfall up to 
40 in., for every 10in. from 40 in. to 60 in., and for every 
20 in. for higher falls. With the exception of a few 
small specified areas, the resulting map gave as full and 
accurate information regarding the distribution of mean 
annual rainfall over the British Isles as its scale admitted. 
Its value lay in that it was based exclusively on definitely 
ascertained facts of observation, so that it might be used 
for the purpose of deducing the relation of rainfall to the 
altitude and configuration of the land or to any other 
— features. : : 
he map showed that a mean rainfall under 25 in. 
occurred in three places:—(1) A very narrow strip round 
the Moray Firth ; (2) a triangular area about the Thames 
estuary ; and (3) a large portion of East Central England 
south of the Humber. A rainfall between 25 in. and 
30 in. prevailed over more than one-third the surface of 
England, occupying the whole centre of the country, 
also over a strip along the east coast of Scotland, and in 
a small patch around Dublin. The rest of Scotland and 
Ireland received more than 30 in. of rain, and more than 
30 in. also prevailed in four large and several small 
isolated portions of England. he larger of these 


| were :—(1) The whole north-west of England, includin 


all the land more than 500 ft. in elevation from the Scottis 
border to beyond Derbyshire ; (2) all Wales, together with 
a strip of the bordering districts of England ; (3) the 
peninsula of Cornwall and Devon, with ——— 
eastward along the Cotswold hills, along the Marlborough 
Downs and over Salisbury Plain, and (4) the higher 
land and the edges of the plain to leeward of it in the 
Weald district of Kent, Surrey, and Sussex. The smaller 
atches of rainfall over 30 in. occurred on the Cleveland 
ills, the North York moors, and the Yorkshire and 
Lincoln wolds. In all these cases there was a distinct, 
though not an identical, relationship between the amount 
of rainfall and the height and configuration of the land. 

The parts of England receiving a rainfall of 40 in. and 
over included (1) the Lake District with the east of Lan- 
cashire and the west of the North and West Ridings of 
Yorkshire, the centre of maximum fall exceeding 100 in. 
around Seathwaite; (2) the whole of Wales except Angle- 
sea, culminating in an area with over 100in. round 
Snowdon ; (3) almost all of the peninsula of Cornwall and 
Devon, centres of heavier fall occurring on Exmoor, 
Bodmin Moor, and Dartmoor. 

The data were rather less satisfactory for Scotland and 
Treland. In Scotland it was clear, however, that a rain- 
fall of over 40 in. was confined to the western half, the 
maximum (which exceeded 80 in. and sometimes 100 in.) 
occurring in the Western Highlands, but not extending 
to the coast, except, perhaps, in Skye. In Ireland the 
mountain groups of the east, and the whole of the country 


west of the Shannon and the Foyle, received more than 
40 in., and the fall exceeded 50 in. in the west of Kerry, 
Galway, and Mayo. 

While a distinct relation appeared between the amount 
of rainfall and the configuration of the land, taken in 
conjunction with its elevation and exposure, the author 
thought that no definite numerical relation between 
amount of rainfall and mere height above sea-level could 

made out. 

The average annual rainfall had been calculated by 

measuring the areas between successive isohyetal lines on 
the map; multiplying the area of each zone by the 
average fall within it, estimated from the figures on the 
map, adding all the resulting volumes together for each 
of ag great divisions, and dividing by the total area of 
each. 
_ The extremes of annual rainfall were discussed by tak- 
ing out the figures for the driest and the wettest year of 
the period 1870-99 from the records of 290 stations, selected 
so as to be asnearly as possible uniformly distributed over 
the country. At 145 of these stations 1872 was the wettest 
year, at 92 stations 1887 was the driest year, no other 
year having anything like so many extremes in either 
case. The average of the wettest years at all stations was 
3.5in. higher than the average of the year 1872 at the same 
stations ; the average of the driest years was similarly 
2.5 in. lower than the average of 1887. It is shown that 
1872 was probably the wettest and 1887 probably the 
driest year of the nineteenth century for the British Isles 
as a whole. Rainfall maps of 1872 and 1887 were pre- 
pared and found to show a relative distribution of rainfall 
substantially similar to that for the 30 years’ mean. 

The average rainfall of each of the two years had been 
calculated from the maps for each of the great divisions, 
and the results, to the nearest 4 in., together with that 
for the 30 years’ means, were as follow :— 











: | = 
; Eng: | Scot- | Britis’ 
Period. land, | Wales. lard. eon Teles. 
ee ae se 
Mean, 1870—99 3L.5 49.5 | 47.0 42.0 39.5 
Year 1872 .. 45.0 74.0 | 62.5 52.9 53.0 
“6: SO 23.5 | 36.5 | 39.6 32.0 30.5 , 





The excess of rainfall in 1872 was 34 per cent., and the 
deficiency of rainfall in 1887 was 23 per cent. of the 
average fall for the British Isles as a whole. The rainfall 
of 1872 for England and Wales was almost exactly double 
that of 1887. 








Water Suppiy or Care Town.—The p aearas of water 
sent down from Table Mountain from tember 26 to 
October 9 was 19,983,500 gallons, while the — from 
the springs was 32,011,000 gallons, The total estimated 
consumption was 32,056,000 gallons, or an average 
daily ——— of approximately 2,354,000 gallons, 
19,038,500 gallons passing through the turbines, waste 
from springs and reservoir not being required for the use 
of the city. The daily average quantity of water used 
from the springs during this period was 2,065, )00 gallons, 
and the total yield about 2,486,000 galions, as compared 
with 2,313,000 gallons in the corresponding period last 
year. 





Working Mopets ror ENGINEERS.—On page 550, 
vol. lxxiv., we described some cardboard working models 
of high-speed steam-engines, issued by Mr. John Heywood, 
Manchester and London, and designed by Mr. Thomas 
Jones, eee master of the —_ Grade Board 
School, Manchester, and Mr. T. Gilbert Jones, chief 
engineering lecturer at the Technical College, Swansea. 
We have lately received from the same source two more 
models, one showing the valve motions of a simple single- 
p baynr horizontal engine, fitted with D slide-valve, and 
the other the motions of a similar type of engine fitted 
with a Meyer valve. These models are constructed on 
the same lines as the ones previously; described, the 
cylinders in section being printed on cardboard, while the 
pistons and valves are printed, in section, on separate 
slips, and slide in guides over the main sheet. The 
cranks are cardboard discs, which revolve, and can be 
turned easily with one finger. At the back of the main 
card the eccentrics are placed, and, of course, revolve 
with the crank. Thus motion is transmitted to the 
valves by rods, also at the back of the main card. Each 
crank is fitted with a crank-pin, which through 
the end of the connecting-rod, and transmits the motion 
to the piston-rod and piston. All these are of cardboard, 
and form a very compact arrangement. Scales are drawn 
on the cylinder, by means of which the percentage of 
stroke travelled by the piston at any moment can be seen 
at a glance, either during admission or exhaust. All the 
important eccentric positions are drawn on the card under 
the disc crank, and are denoted by red letters for the back 
end, and by black letters for the front end of the cylinder. 
In order to bring the moving parts into their correct 
relative positions for any “‘event” at either side of the 
piston, the disc crank is rotated until a hole in the disc 
1s over a letter corresponding with that ‘‘event,” as given 
by the indicator diagram and tables, printed on the main 
card. The portions of the indicator diagrams corres- 

nding to the admission, exhaust, &c., are tinted in 

ifferent colours, so that it is very easy to see where each 
portion ins. A scale is drawn circumferentially on 
the main card round a portion of the disc crank, so that 
the ition of the crank-pin with regard to the piston 
may be found at any part of a revolution. The models 
are beautifully made, and show all the motions of the 
valves so clearly that we really cannot help envying the 
modern engineering student, who has such facilities given 
him for the study of the subject. The two models are 





enclosed, — with a book of instructions, in a card- 
board box, the price of the whole being 5s, 
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LAUNCHES AND TRIAL TRIPS. 


Tue first steamer for Det Vestindiske Kompagnie, 
ne nea which opmreny was formed some time ago 
to develop the trade with the Danish West Indies, was 
launched from the yard of the Flensburg Shipbuilding 
Company, Flensburg, on Saturday, the 7th ult. The 
vessel was named St. Croix on leaving the ways. The 

rincipal dimensions are as follow: — Length over all, 

0 ft.; breadth, extreme, 45 ft. 24 in.;.depth, moulded, 
27 ft. 04 in. The carrying capacity is about 5000 tons. 

The French battleship Suffren successfully underwent 
her trials at full on on Thursday, the 12th ult., at 
Brest. Her engines developed 16,715 horse - power, 
against the contract 16,200 horse-power. Her coal con- 
sumption was 33.6 lb. per square foot of grate per hour. 
On the same day, at Lorient, the battleship Gloire also 
underwent her trials at full speed. Her engines deve- 
loped 20,800 horse-power, against the contract 20,500, her 
coal aay 9 being 37.85 lb. per square foot of grate 
per hour. th ships are fitted with Niclausse boilers, 
which worked well. 


The s.s. Knowsley Hall, which has been built by Messrs. 
Swan, Hunter, and Wigham-Richardson, Limited, Walls- 
end, for the Hall Line service of the Ellerman Lines, was 
taken out to sea on Saturday, the 14th ult., for her 
trial trip. The principal dimensions are :—Length over 
all, 383 ft. 10 in.; beam, extreme, 46 ft. 8 in.; depth, 
moulded, 30 ft. 5in. She has been designed to suit the 
owner's South African trade. The mac ninery has been 
constructed by the Wallsend Slipway and Engineering 
Company, Limited, and consists of a set of triple- 
expansion engines having cylinders 234 in., 39in., and 
68 in. in diameter by 48 in. stroke ; steam being supplied 
by two large single-ended boilers fitted with Howden’s 
system of ound draught, and working at a pressure of 
212 lb. per square inch. A satisfactory speed was attained 
on the measured mile. 





Messrs. Robert Stephenson and Co., Limited, Hebburn- 
on-Tyne, launched on Saturday, the 14th ult., a steel 
screw steamer built for Mr. Masseh Angel, of Cardiff. 
The vessel is of the following dimensions :—Length, 
350 ft. ; breadth, 47 ft. ; moulded depth, 9 ft. 10 in.; with 
about 6200 tons dead-weight capacity. The propelling 
machinery consists. of a set of large size triple-expansion 
engines, supplied with steam from two .single-ended 
boilers working at a pressure of 165 lb. per square inch. 
The machinery is being supplied b sheet Richard- 
sons, Westgarth, and Co., Limited, Hartlepool, and the 
boilers by Messrs Robert Stephenson and Co., Limited, 
The vessel was christened Columbia. 





On Saturday, the 14th ult., the screw steamer Tor- 
denskjold, built by the Tyne Iron Shipbuilding Company, 
Limited, for Mr. W. Wilhelmsen, Tonsberg, Norway, 
left the Tyne for her official trial trip. The dimensions 
of the vessel are:—Length, 335 ft.; breadth, 48 ft. ; 
depth, moulded, 28 ft. The main engines, which have 
been supplied by the North-Eastern Marine Engineering 
Company, Limited, are of the triple-expansion type, 
having cylinders 24 in., 39 in., and 66 in. in diameter by 
45 in. stroke, steam being supplied by two la: steel 
boilers working at a pressure of 1801b. The trial was 
successfui, and both vessel and machinery gave satisfac- 
tion to all concerned. 





On Tuesday, the 17th ult., the steel screw steamer 
Saint Andre, built by Messrs. Craig, Taylor, and Co., 
Stockton-on-Tees, to the order of Mr. Leon Larue, of 
Caen, proceeded to sea for her loaded trial trip. The 
dimensions of the vessel are :—239 ft. by 324 ft. by 16 ft. 
moulded. The engines have been constructed by the 
North-Eastern Marine Engineering Company, Limited, 
the cylinders being 17 in., 284 in., and 46 in. in dia- 
meter, by 32 in. stroke, with two large steel boilers 
working at 180 lb. pressure. The trial was run in a gale, 
and the vessel, which was laden with pig iron, behaved 
splendidly. 

On Wednesday afternoon, the 18th ult., Messrs. Craig, 
Taylor, and Co., launched from their Thornaby Ship- 
building Yard, Thornaby-on-Tees, a steel screw steamer 
named Lorenzo, for South American owners, of the fol- 
lowing dimensions :—Length, 208 ft.; breadth, 30 ft.; 
depth, moulded, 20 ft. The propelling machinery has been 
constructed by the North-Kastern Mision Engineering 
Company, Limited, the cylinders being 18 in., 30 in. 
and 48 in. in diameter by 33 in. stroke, with two stee 
boilers working at 180 lb. pressure. 





The twin-screw steamer Marathon, built and engined 
by Messrs. Alexander Stephen and Sons, Limited, for 
Messrs. George Thompson and Co.’s Aberdeen Line, was 
launched at Linthouse on Wednesday, the 18th ult. 
She is a sister ship to the Miltiades, recently built by 
Messrs. Stephen and Sons for the same owners, at present 
on her maiden voyage between London, South Africa, and 
Australia. Her length is 475 ft. and register tonnage 
about 7000 tons. She is fitted for a we number of first 
and third-class passengers. 


On Thursday, the 19th ult., the Northumberland 
Shipbuilding Company, Limited, Howdon-on-Tyne, 
launched a steamer named Gloriana, built to the order of 
the British Maritime Trust, Limited, London. This 
vessel is of the poet oy ayy gy aS 3 ft. over all 
by 48 ft. extreme breadth by 30 ft. 10 in. depth, moulded. 
The vessel carries 7000 tons dead-weight. The machinery 
will be supplied by Messrs. Richardsons, Westgarth, and 
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Co., Limited, Sunderland, with cylinders 25 in., 41 in., 
and 69 in. in diameter by 48 in. stroke, with three boilers 
14 ft. by 10 ft. 9 in., to work at 1801b. pressure, and she 
is expected to attain a speed of 10 knots. 


On Thursday, the 19th ult., Messrs. Ropner and Sons, 
Stockton-on-Tees, launched from their yard a steel screw 
steamer of the following dimensions :—Length, 363 ft. ; 
breadth, 50 ft. ; depth, 29ft.4 in. The steamer has been 
built to the order of the Pool gy ed Company, 
Limited, West Hartlepool (Messrs. R. Ropner and Co., 
managers), and is fitted with the builders’ patent trunk 
dock, havior a tier of hold beams in addition to the com- 
plete trunk deck, and is fitted with poop, bridge, and 
2 yey forecastle. The dead-weight carrying capacity 

1 be 6800 tons on Lloyd’s summer freeboard. The 
engines will be of the triple-expansion type, supplied by 
Messrs. Blair and Co., Limited, of about 1600 indica’ 
horse-power, steam being supplied by three main boilers 
at a working pressure of 180 1b. per square inch. The 
vessel was named Hartlepool. 


On. Thursday, the 19th ult., Messrs. Joseph L. Thomp- 
son and Sons, Limited, of the North Sands oo 
ing Yard, Sunderland, launched the s.s. Fenay e, 
which has been ee constructed to the order of Mr. 
C. Cockroft, of Barnes. The principal dimensions of the 
vessel are:—Length between perpendiculars, 326 ft. ; 
breadth, extreme, 48 ft.; and depth, moulded, 26 ft. 4 in. 
The engines and boilers have been constructed by Messrs. 
John Dickinson and Sons, Limited, of Sunderland, the 
sizes of the cylinders being 24 in., 40 in., and 65 in. in 





diameter by 42 in. stroke; they are supplied with steam 


from two large boilers working at 180 lb. pressure. 





On Saturday, the 2Ist ult., the s.s. Bruno Menzell, 
built for the Chinesische Kiistenfahrt Gesellschaft, Ham- 
burg, left the yard of the Flensburg Shipbuilding Com- 
pany, for her first trip. The chief dimensions are :— 

ngth over all, 244 ft.; breadth, extreme, 35 ft. 2 in.; 
depth, moulded, 18 ft. 3 in.; and her carrying capacity is 
2050 tons. The engines have cylinders 15 in., 234 in., and 
43} in. in diameter by 344 in. stroke ; and the boilers, 
two in number, measure 11 ft. 2 in. by 9 ft. 10 in. 





On Sunday, the 22nd ult., the large steel screw steamer 
Tabaristan, built by Messrs. William Gray and Co., 
Limited, West Hartlepool, for Messrs. Frank C. Strick 
and Co., Limited, of Swansea and London, had her trial 
trip. She is a handsomely-modelled vessel of the spar- 
deck type, with poop, bridge, and forecastle. Her prin- 
cipal dimensions are:—Length over all, 369 ft. 6 in.; 
breadth, 45 ft. ; and depth, 26 ft. 10in. The machinery 
has been made at the Central Marine Engine Works of 
the builders, and is of the triple-expansion type, having 
cylinders 25in., 404 in., and 67 in. in diameter, and a 
piston stroke of 45in. The boilers are two in number, 
14 ft. 9 in. in diameter by 11 ft. 6 in. long, adapted for a 
ne of 180 lb. per square inch, and worked 
under Howden’s system of fo draught. A speed of 
12 knots was averaged, everything working satisfactorily. 





Messrs. Fleming and Ferguson, Limited, Paisley, 
launched on Wednesday, the 25th ult., the twin-screw 
suction hopper dredger Duiker, built to the order of the 
Government of Cape Colony for Table Bay. The Duiker 
will be capable of raising 2000 tons of sand per hour from 
the great depth of 60 ft., and will have a hopper-carrying 
capacity of 1000 tons. The Duiker has been constructed 


to the design and under the direction of Messrs. Coode, 
Son, and Matthews, consulting engineers, London. 


Particulars have been reported of the trials of the Clio, 
sloop, which was built and engined at Sheerness Dock- 
yard and fitted with Niclausse water-tube boilers. All 
the trials proved successful. The details are as follow :— 
Thirty hours’ trial at three-fourteenths maximum indicated 
horse-power:— Pressure of steam in boilers, 156 lb.; pres- 
sure of steam at engines, 147 1b.; vacuum, 27.1 in.; revo- 
lutions, 119.7 per minute; indicated horse-power, 313 ; 
coal consumption, 2.31 lb. per indicated horse-power per 
hour ; loss of water, 1.15 tons; speed, 8.7 knots. Thirty 
hours’ trial at five-sevenths maximum power :—Pressure 
of steam in boilers, 213 lb.; pressure of steam at engines, 
196 lb.; vacuum, 26.7 in.: revolutions, 183 per minute; 
indicated horse-power, 1036; coal consumption, 1.95 1b. per 
indicated horse-power per hour ; loss of water, 1.58 tons ; 
speed, 13 knots. Full power trial (eight hours) :—Pres- 
sure of steam in boilers, 221 lb.; pressure at engines, 
r minute; 
indicated horse-power, 1433 (33 in excess of the specifica- 
tion) ; coal consumption, 2.03 lb. per indicated horse- 
= per hour; loss of water, 0.7 ton; speed, 13.33 

nots. The Clio has carried out gun-mounting trials suc- 
cessfully, and is to be placed in the steam basin to be 
completed for transfer to the A Division of the Medway 
Fleet rve. 

Messrs. Scott and Co., Greenock, launched the steel 
screw steamer Linan, the fourth vessel put into the 
water of an order for six for the China Navigation Com- 

y. The order was only given some six months ago. 
of the vessels, the Anhui, has set out on her maiden 
voyage ; two others, Chenan and Chinhua, are nearly 
ready for their trials, and now Linan has gone to the big 
crane at Victoria Harbour to receive her machinery. 
It is expected that another vessel of the order will 
launched before the New Year. Their principal dimen- 
sions are :—Length, 300 ft.; breadth, 40 ft.; and depth, 
21 ft. 9 in. They are intended for coasting traffic in 


Chinese waters, 





CATALOGUES. 


We have received from Mr. A. H. 8. Dyer, of Stansted, 
Essex, a pamphlet describing his system of constructing 
commutators for which he has laid down a special plant. 
About 3000 different patterns of commutator bars are 
made by him, being drop-forged, having the tang, or 
tongue, in one piece with the rest of the bar. In assem- 
bling, the bars are clamped up with mica under hydraulic 
pressure, and then baked at 300 deg. Fahr. before being 
turned down to receive the insulation rings. 

_ A new catalogue of motors, dynamos, and motor-start- 
ing switches has been sent us by the Keighley Electrical 
Engineering Company, Limited, of the Vulcan Works, 


a: 

e Allgemeine Elektricitiits-Gesellschaft, of Berlin, 
have sent’us a copy of their new catalogue of oil-insulated 
three-phase transformers, which they supply suitable for 
all voltages up to 10,000. 

We have received from the Ateliers Demoor, of 299, 
Chaussée d’Anvers, Brussels, copies of their elaborate 
catalogues of lathes. Amongst the special types illus- 
trated, we note one for automatically turning to the proper 
profile the tyres of locomotive and railway carriage 
wheels. In the latter case the axle with its wheels is 
supported during turning by the cylindrical portion of 
its bearings, and is not carried on centres. This plan 
insures that the tyres shall be turned concentric with 
the bearings. 

The British Thomson-Houston Company, in a circular 
just issued, draw attention to their street pillars for use 
in connection with electric tram lines. e pillars con- 
tain all the necessary switches, terminals, and telephone 
connections, ’ 

Messrs. White and Poppe, Limited, of Coventry, have 
sent us a small catalogue, containing illustrated descrip- 
tions of their two and four-spindle horizontal drilling ma- 
chines, and their thread milling machines specially de- 
signed for working on brass. : 

A finely got up catalogue describing their well-known 
economisers has just béen published by Messrs. E. Green 
and Sons, Limited, of. Wakefield.. The catalogue is pre- 
faced with a short essay on the advantages of using the 
heat of the waste gases to warm - the feed before it 
enters the boiler. ‘This is followed by a section in which 
the constituent parts of the economiser are described and 
illustrated.in detail, and later on we find a series of hints 
on the management of the plant, and finally a number 
of sectional drawings showing its application to boilers of 
different types. 

Messrs. David Bridge and Cv., of the Castleton Iron 
Works, Castleton, Manchester, have sent us a pamphlet 
describing: an application of their friction clutches to a 
rope haulage plant erected for the Penwyllt Dinas Silica 
Brick Company, Limited, Penwyllt, Wales. The total 
length of haul is 2} miles, but this is divided into two 
sections, the winding drums for which are fitted with the 
clutches in question. 

We have received from Baker's Patent Appliances 
Company, Limited, of the Melrose-street Works, Scar- 
borough, cataloguesdescribing their water-softening plants 
and oil separators. 

We have received from the Allentown Rolling Mills, 
of Allentown, Pa., U.S.A., a list of their chain-driven 
electric pumps, which they make to work against 
heads up to 300 ft. and to deliver up to 560 gallons per 
minute. ° 

The Fried. Krupp Actien-Gesellschaft Grusonwerk, 
of Magdeburg-Buckau, has sent us a fine catalogue con- 
taining excellent illustrations of the firm’s principal work- 


shops. 

cies. Holden and Brooke, of the Sirius Works, West 
Gorton, Manchester, have just issued their complete 
catalogue made up of ten distinct sectional catalogues, 
most of which have already been separately noticed in our 
columns. _The volume contains 230 pages, and is very 
copiously illustrated. A marginal index facilitates refer- 
ence to any particular section. The goods dealt with 
include injectors of all types, oil-separators, steam-traps, 
pumps, ‘valves, and fittings generally. 

The Western Electric Company, of Bridge Chambers, 
171, Queen Victoria-street, E.C., have sent us a copy of 
their catalogue of telephone installations specially suited 
for use on electric traction systems. 5 

From the Electrical Company, Limited, of 122 to 124, 
Charing Cross-road, London, we have received a cata- 
logue dealing with the latest developments of the Nernst 
lamp. It is now sold in five forms, ‘‘A,” “‘B,” luna, candle, 
and projector. The ‘‘A;’ lamp is for voltages from 96 to 
250, and takes 4 ampere and 1 ampere according to size, 
the range being from 59 candle-power to 168 candle-power, 
and the efficiency about 1.6 watts per candle-power. The 
‘““B” lamp replaces the ordinary glow lamp, and takes jor 
4 ampere at voltages from %6 to 250. The candle-power 
varies from 13.5 to 46, and the efficiency from 1.85 to 1.56 
watts per candle-power. The luna lamp. is to replace 
small ares. It is made for }, 1, and 2 amperes at voltages 
from 100 to 260 volts. The candle-power varies from 105 
to 336, and with an efficiency always less than one watt 
per candle-power. The candle lamps are designed for 
upright sconces. The projector lamp is for the optical- 
lantern, and gives 1000 candle-power. It is claimed that 
the Nernst lamp reduces the cost of electric lighting from 
30 to 50 per cent. 

Messrs. J. T. Ryerson and Son, of New York, have 
sent us a catalogue describing the Lennox rotary bevel 
shear and the Lennox rotary splitting shear. The former 
is a machine intended for cutting to a bevel steel plates of 
any thickness from } in. up to ? in. Plates irregularly 
curved are as easily dealt with as flat plates. The splitting 
shear is a tool cutting.on a similar principle—that is to 
say, by means of rotating blades, and 1s intended for 
cutting large plates to shape or into smaller pieces, 
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CompirteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1901. 

the number of views given in the Specification Drawings is stated 
oe ca wlere oat are mentioned, the Specification is not 

illustrated. 
Where inventions are communicated from abroad, the Names, 

&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
Nome Bene 


price of 8d. 
The date of the advertisement of the song sage of a Complete 
Specification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
advertisement of the t Complet i 


t of a up ification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


19,999. L. Fiedler and G. Puchmuller, London, 
Storage-Batte Elements. [2 Figs.) September 12, 
1902.—In the provisional specification it is stated that ‘‘this 
invention consists in a zinc electrode for secondary zinc and lead 
batteries, upon which zinc electrode is formed a firm, compact, 
insoluble coating of a zinc amalgam. It also consists in the 
application of such zinc electrodes in various ways.” After 
“‘years of experiments” in order to obtain a zine deposit ‘ina 
firm, even, porous condition, not deleteriously influenced by the 
electrolyte during the period of rest,” the inventors ‘‘ add to the 
electrolyte, consisting of an acid mercury containing solution of 
sulphate of zinc, a salt of the cyanide group; this combining 
with the sulphate of zinc (ZnSO, + 7 HO) forms cyanide of zinc 
(ZnCyo), and with the mercury of the solution forms a cyanide of 




















zinc amalgam (ZnCyHg).” In the final specification and claims, 
instead of the ‘‘ cyanide of zinc amalgam (ZnCyHg),” the inventors 
refer to “ferro-cyanide of zinc in conjunction with mercury,” and 
still after ‘“‘ years of experiments” they ‘ use an electrolyte con- 
sisting, for instance, of diluted sulphuric acid about 1500 parts, 
mercury sulphate 50 parts, zinc sulphate 500 parts, potassium of 
ferro-cyanide 50 parts, as the cyan of all solutions of the pure 
cyan-group of iron with alkali and alkali earths forms with the 
zine electrolytically ferro-cyanide of zine Zn2Cfy +3 HO, or 
2 ZnCy, FeCy+3 HO, which is a cover saving the zinc from 
destruction. This cover combines itself with the mercury of the 
solution and forms ZnHgCfy, setting free the HpSO, of the solu- 
tion.” A battery cell is described, which contains two zinc elec- 
trodes bande. (Accepted September 23, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


22,241. A. Reynolds, London. (J. Hofmann, Witkowitz, 
Austria.) Sto Gas-Producers. [6 Figs.) October 13, 
1902.—In the final specification relating to this invention is 
described means for preventing escape of gas from the poking- 
hole of a gas-producer. In one arrangement there is fixed over 
the poking-hole of the producer a piece which forms a neck to 
the hole, and at the same time a recess for a circular steam- 
pipe b. The latter has perforations in its wall in such a position 
that steam issuing therefrom is directed through the neck of 





the poking-hole. The door or cover, which must be turned on a 
pivot in order to open the poking-hole, has a square hole fitting 
on the squared end of a steam-cock f, so that the turning of the 
cover to allow of the poking operation opens the cock f and 
permits steam to issue through the perforations in the pipe b. 
In another arrangement the steam-pipe is outside the door, in 
order that it may not be continually exposed to the high tem- 
perature ; and, if desired, a guard fixed to the poking-hole cover 
may protect it from injury when the cover is in the shut position. 
(Accepted September 23, 1903.) 


26,869. C. D. Abel, London. (The Deutz Gas-Engine 
W orks, Koln-Deutz, Germany.) Admission-Valve Control. 
{2 Figs). December 5, 1902.—In known methods of controlling 
the admission valves of internal-combustion engines, the lift of 
the valve is maintained constant while the period of opening is 
varied according to fluctuations of the load. By this invention 
the lift of the valve is varied according to the requirements of 
the engine, while the period of opening is kept constant, and by 
this means, since the cross-section of the opening will be decreased 
as the load on the engine decreases, the speed with which the 
gases pass through the valve is increased as the load decreases, 
and consequently an efficient inter-mixture of the gases is main- 
tained for varying quantities of charge. This result is effected 
hv connecting the valve spindle a to one end of a lever b, the 
otier end of which is pivoted to a rod d moved by a cam in the 
usual way. If the fulcrum about which the lever turns occu- 
pied continuously a fixed position with respect to the lever, the 





ift of the valve would remain constant ; but the fulerum is a 


along the lever, and by this means the effective lengths of the 





two arms of the lever, and consequently the lift of the valve, is 
altered in a manner corresponding to the variation of the load 
on the engine. (Accepted September 30, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7257. J. Alexander, Barrhead. Pulleys. [2 Figs.) 
March 28, 1903.—This invention relates to metal pulleys, in which 
the ends of the arms are riveted into the pulley rim or belt face. 
According thereto, and in order to strengthen the connections 





between the arms and the rim, the end of each arm next the 
turned-down part riveted into the pulley rim is coned in shape, 
with its larger end outwards, and is gripped by means of a rivet- 
plate, of increased depth in the shoulder surrounding the cone, 
riveted to the inside of the rim. (Accepted September 30, 1903.) 


MINING, METALLURGY AND METAL- 
WORKING. 

23,121. C. Burnett, Durham. Forged Parts. [3 Figs.] 
October 23, 1902.—The object of this invention is to make forg- 
ings, that are to be submitted to strain, of a laminated character, 
in order that they may be more resilient and less likely to break. 
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Such parts are forged from piles or billets made from a bar nicked 
and doubled up while at forging heat, as shown by Figs. 1 and 2 
of the drawings. Fig. 3 illustrates how a draw-hook may be 
laminated if forged from such a pile or billet. (Accepted Septem- 
ber 16, 1903.) 

Out.” 


23,716. C. Burnett, Durham. “Banking 
{1 Fig.] October 30, 1902.—This invention relates to a double- 
deck system of “‘ banking out” at coal-mines, and wherein it is 
not necessary to raise the empty tubs by the drop of the full 
ones. According thereto the drops are dispensed with, and 
tipplers are substituted therefor, one of the by sr A being 
such as is described in the Specification of British Letters Patent 
No. 11,123, of 1897, and arranged upon the lower deck or belt- 
house floor, whilst a rotary tippler B is arranged upon the —_— 
deck or heapstead level in such a position that the coal is dis- 
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charged from the tubs into the screens A! and B! which are pro- 
vided for each of the tipplers A and B, and preferably upon the 
same levels. The rotary tipplers may be provided with a hinged 
tramway, together with the automatic system of feeding the 
tipplers with full tubs, as described in the aforementioned Speci- 
fication of Letters Patent, and illustrated in Fig. 3 of the drawings 
thereof. By the use of this tramway the usual creepers for 
returning the empty tubs to the cages are dispensed with. In 
the drawings herewith the tippler A is operated by the hydraulic 
cylinder F through the cable /! and pulley f2 in the usual manner. 
(Accepted September 23, 1903.) 


4537. C. E. Mark, Chicago, U.S.A. Metallurgical 
(2 Figs.) February 26, 1903.—This invention relates to 

the furnace treatment of metals or ores by gases and is applicable to 
diverse uses, as, forexample, for smelting, for purifying iron, for 
making spongyiron, for roasting gold ore or difficult sulphides, or for 
chloridising or chlorinating. According thereto the furnace hearth 
is porous, preferably “‘ naturally ” so, and the gas is introduced to 
the material on the hearth through the porous substance of the 
hearth. The ‘‘ naturally ” porous bed of the hearth may be of 
sand. In the reverberatory furnace illustrated, and suitable for 
use in carrying out the process according to the invention, there 





isa porous hearth A composed of sand, porous fireclay, or the 
like, and below this are pipes E connected with a header F through 
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which the gas for treating the ore or the hke isblown: (Accepted 


February 26, 1903.) 
PUMPS. 


10,631. J. C. Weir, Motherwell. Steam Pumps. [5 Figs.) 
May 11, 1903.—This invention relates to steam pumps such as are 
used in collieries and other places where considerable trouble is 
experienced in dealing with the exhaust steam ; and it has for 
object to provide satisfactory means whereby the exhaust steam 
can be condensed or “‘ destroyed.” In carrying out the invention 
in relation to a Tangye’s pump there is arranged at the opposite 
side of the steam cylinder to the pump cylinder, and preferably in 
line therewith, a second — cylinder c provided with a —— 
or bucket. The piston-rod of the steam cylinder may be extended 
through the cylinder cover or otherwise connected with the 
plunger or bucket referred to, so as to operate it simultaneously 
with the movements of the steam piston, This extra pump is 


















provided with the usual valves, and has a suction pipe for raising 
water and also a discharge pipe that leads to a condensing tank 
or. chamber. .The exhaust steam from the steam cylinder is 
conducted by means of a pipe j to a branch & of the discharge 
pipe, so that as the steam escapes from the steam cylinder it 
comes into contact with the cold water from the pump, and is 
condensed and delivered into the condensing tank or chamber. 
The water is drawn from the condensing tank or chamber by 
means of the usual pump, and is discharged in the usual manner. 
A three-way cock / is provided in order that in starting the 
engine steam may be exhausted first to the atmosphere, and then 
ine) into the condensing system. (Acce; September 30, 
1993. 


RAILWAYS AND TRAMWAYS. 


24,130. W. J, Hosgood and P. Dipper, Port Talbot, 
Glamorgan. Holding ils. [5 Figs.|—According to 
this invention, in order to conveniently and effectively prevent 











longitudinal movement or disengagement of rails, the rails an 
their gripping holders are vertically serrated on their gr “ipping 
surfaces, Both sides of the web of the rail may be serrated, as 
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well as both inner fish-plate surfaces and the metal contact sur- 
face of the chair. _ Various forms of roughening other than vertical 
serration might be used. “It is claimed that rail-joints according 
to this invention are stiffer than those of common construction. 
(Accepted September 16, 1903.) 

23,040. H. F. Scott and H. F. Gateshead. 
Railway Vehicle Brakes. [3 Figs.) October 22, 1902.— 
The object of this invention is to construct emergency brakes of 
greatly superior power to any now in use, and specially adapted 
to modern electrical tramcars. In any form of the invention 
there is a shoe-brake acting directly upon the rail either on the 
principle of the ‘‘ toggle” or of the folding wedge. In the case 
of tramway rails, in which the wheel flange runs in a groove, the 
brake-shoe, when in operation, enters the groove in which it is 
made to grip both sides, and by mechanism worked from the end 
platform causes the car-wheels to be lifted just clear of the rails, 
80 that the whole weight is thrown on to the brake-shoe running 














in the groove and gripping firmly against its sides. Wedges 
might act in the same manner, but the inventors prefer the 
“toggle” construction. In either form manual power is intended 
to be used, but the electric motor may be utilised if preferred. 
The two half-shoes are expanded in the groove by the wedge- 
piece B forced down between them... Springs G!, G? are used in, 
or in connection with, the lever system, by which the brake-shoes 
are ne in order that all the shoes may come into contact 
with the rail. In order that the divided shoe may not be forced 
to the base of the trough of the rail against: whose sides it is to 
act, the part A? is attached to it and arranged to bear upon the 
flat of the rail-head to control the depth of immersion of the shoe 
in the trough of the rail. (Accepted September 23, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 
J. Garvie, London. Steam Pile-Drivers. 


22,658. 
{1 Fig.}] October 18, 1902.—This invention relates to a pile-driver 


in which the monkey is steam raised and is caused to descend ' 


when it reaches the required height by the reversal of a three- 
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way cock, which is actuated to exhaust steam on its attaining its 
greatest height. In one apparatus, in which the piston-rod is 
extended in order that its lower end may rest on the driven pile 
throughout the driving operation, A is the three-way cock already 
referred to, B is the hollow piston-rod, C is the steam monkey or 
cylinder, b! the openings through which steam is admitted, D the 
piston, and E the extended part of the piston-rod that rests on 
top of the pile. (Accepted September 23, 1903.) 


25,093. W. H. Wilson, Pollokshields, Glasgow. 
es. [3 Figs.) November 15, 1902.—This inVen- 


tion consists in jacketing the intermediate cylinder A of a triple- 


d Fig.7. ’ 
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expansion steam-engine, much in the usual manner as indicated 
at a, and in fitting outside this jacket another cylinder or equiva- 


lent casing B shaped so as to forma jacketed space or belt around | 
the outer liner. The steam is supplied to the high-pressure 
cylinder C preferably by a piston-valve c; which also directs the 
exhaust to the intermediate cylinder A a another piston- 
valve al, From the interior of the intermediate cylinder the 
steam s through the piston-valve a1, which directs it into 
the jacketing belt, where it is reheated by the live steam within 
the ordinary cylinder jacket @ on its way to the valve casing d of 
the low-pressure cylinder. It is stated that this arrangement in- 
creases the efficiency of the engine while minimising the surface 
of steam-pipe exposed to the cooling action of the atmosphere. 
(Accepted September 23, 1903.) 
22,782. W.Foster and Co., Limited, and J. Starkey, 
Firth-road, Lincoln. Spring-Mounted Traction 
es. [3 Figs.) October 20, 1902.—This invention relates 
tospring-mounted traction engines, and in order that the rear 
end of such an engine wherein the axle is adapted to move rela- 
tively to the axle brackets shall not lift unequally at its twosides 


Fig.1. 








there are provided means for equalising the movements of both 
bearings and comprising levers such as f fulerummed as at ¢ upon 
the axle brackets,- and- connected as-at e to the bearings, such 
levers being jointed by a common joint to the buckle of a central 
spring carried from the brackets, the arrangement being prefer- 
ably such that the stress on-the-spring is less than the weight 
carried by the rear.axle. (Accepted September 23, 1903.) 


SHIPS AND NAUTICAL APPLIANCES. 


23,261. H. Fownes, South Shields. Rudder-Coup- 
lin: (8 Figs.] October 24, 1902.—This invention relates to 
rudder-couplings and has for object to enable the rudder-head to 
be connected to the top of the rudder in a way which allows of 
repairs to the rudder to be executed without disturbing the rudder- 
head and steering gear. Heretofore the rudder was in some cases 
provided at its upper end with a disc, a ee dise being 
former on the lower end of the rudder-head, these two discs 





can slide upon the metallic gripping surface, they have, it is 
stated, an elasticity and power of recovery not possessed by the 
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20,960. H. Francis, Blackburn. Yarn - Sizing 
Machines. [3 Figs.) September 26, 1902.—This invention 
relates to the lever friction motions of yarn-sizing machines, 
and especially to those of the kind described. in-Specification of 
British Patent No. 5237, of 1883, and apparently has for object 
to render the clutch action positive when desired. A sliding- 
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key A is provided in each of the outer discs B, and having a 
turned-over top end as shown at Al, capable, when the key is 
raised, of locking the inner and outer discs together, and having a 





being coupled together by bolts. By this arr t it was 
impossible to lift the rudder so as to remove it or gain access to 
the pintles for repairs without moving the rudder-head also. 


Fig 3. 

















(e326) 





According to this invention the upper end of such a rudder carries 
a coupling-disc cut away at A! to allow the rudder-head to pass 
through it. The rudder-head carries a similar disc cut away to 
partially surround the rudder-stock, and intended to lie under- 
neath the coupling-disc at the upper end of the rudder. The 
discs are bolted together, and a key or keys may, if desired, be 
inserted between them to effect a more secure and rigid connect- 
tion. It will be seen that as soon as the bolts connecting the 
coupling-discs are removed the rudder is free to be lifted and, if 
desired, removed entirely without disturbing the rudder-head. 
(Accepted September 16, 1903.) 


TEXTILE MACHINERY. 


23,311. H. Tetlow, Manchester. Weaving-Loom 
Reeds. [5 Figs.) October 27, 1902.—This invention relates to 
reeds used in looms, and in warping and dressing machines, and 
| has for object to produce a flexible reed practicable even with 








fine counts. The dents at one or both ends are arranged between 


peas or bands of metal. 
is made in the ordinary way, the dents being arranged as | 
usual between ribs of wood and wrapped with pitched cord or with 
| wire and soldered ; at the other side of the reed the dents are | 
arranged between two broad strips or bands of metal_¢,c which | 
form a smooth surface for the dents to slide upon. These two 
strips are covered by the usual wooden, ribs, which are then | 
wrapped with an unpitched cord, band, or wire, the cord or wire | 
separating the dents and securing the metal strips and wooden | 
ribs in position. The reeds are thus made more pliable, and when | 
the dents are opened out, owing to the ease with which the dents | 


In one yey megs one side of the | 


ficient length at its lower end to enable its foot, when it is 
lowered and its upper part unlocked from the disc C, to project 
into the groove F in the shaft, to which the discs B then become 
locked. (Accepted September 16, 1903.) 


VEHICLES. 


24,352. T. G. Stevens, Greenhithe, Kent. Vehicle- 
Content Weight-Indicators. [2 Figs.] November 6, 1902. 
—This invention relates to springs for vehicles, and chiefly for 
railway vehicles, and has for object to provide springs so arranged 
and connected to auxiliary apparatus that the weight of the 
contents of the vehicle may be continuously indicated. The 
apparatus comprises levers fulcrummed to the underframe of the 
vehicle, and each having its one end bearing on the axle-box, 
while the other end is connected toa common central spring or 
springs 29. There may be used a pair of similar double-legged, 
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symmetrically-arranged gn eg levers, fulcrummed to brackets 
(i7) on the underframe of the vehicle, and having their outer 
arms pivoted to the axle-boxes, while their inner arms converge 
from their fulcrums, and are ted a central 
spring system. Such springs are preferably helical, and contained 
in a spring box secured to the underframe of the vehicle. It will 
be seen that the resultant force on the spring is the same in what- 
ever manner the load. in the vehicle is distributed. In order to 
show.the weight of the load in the vehicle an indicating device 
is connected to a moving part of the system, such as the sup- 
porting levers, or to the part connecting these levers to the 
spring. (Accepted September 23, 1903.) 
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DOUBLE-CYLINDER STEAM FIRE-ENGINE FOR NEWCASTLE-ON-TYNE. 


CONSTRUCTED BY 
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ENGINEERING SCHEMES IN 
PARLIAMENT. 

In our last two issues we dealt with the railways 
and tramways which are to be presented to Parlia- 
ment for sanction in the coming session, and now 
we turn to other and, in some respects, less impor- 
tant matters. 


Exvectric LicgHTING AND Power. 


One of the features of the electric lighting schemes 
this year is again the number of urban district 
councils promoting Provisional Orders for the 
supply of their districts, in some cases embracing 
new generating stations, but in others the evident 
intention is to utilise, or retail, the supply taken in 
bulk from one or other of the large schemes already 
authorised, or now being promoted—a very sensible 
arrangement. There are this year one or two more 
of these large-area schemes. The Lothians Electric 
Power Scheme is to include the eastern counties of 
Scotland south of the Firth of Forth—Midlothian, 
Haddington, Peebles, and part of Lanark—with 
electric power-stations at Kingsnowe and Lasswade, 
in Midlothian; West Linton, in Peebles; and 
Auchengray, in Lanarkshire. A new scheme in 
Ireland is that of the Ulster Electric Power Com- 
pany, which proposes to embrace the counties of 
Down, Antrim, Londonderry, Fermanagh, Donegal, 
Armagh, Monaghan, and Cavan, and the county 
burghs of Belfast and Londonderry. Power-stations 
are to be provided at eight different centres. As 
stated elsewhere, this scheme will clash with 
that of the Belfast and North-East Ulster Elec- 
tricity and Passenger Company. The Lancashire 
Company, who already have powers, are pro- 
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which local authorities have already received powers, 
a notable instance given in their scheme being the 
project of the burgh of Clydebank, with whom 
| the company have made arrangements. The Board 
|of Trade again introduce their Bill to adjust the 
areas of supply of the various companies within 
| the administrative county of London, in order to 
| make them co-terminous, as far as may be possible, 
| with the areas of the borough councils, and for the 
| transfer of electric mains, pipes, and apparatus in 
connection with this readjustment. Almost all the 
Metropolitan companies are embraced, and, if sanc- 
tioned, the scheme will involve very considerable 
negotiations. 

The most important new scheme in England 
seems to be that of the East London and Lower 
Thames Electric Power Company, who wish to 
stake out an area of supply embracing Hackney, 
Bethnal Green, Deptford, Woolwich, Greenwich, 
| Bermondsey, Ilford, Woodford, Wanstead, Leyton, 
| Kast Ham, Romford, Grays Thurrock, Chadwell, 
and Orsett. The .generating stations are to be on 
the Thames at West Ham, Greenwich, and Grays 
Thurrock. Whether steam or gas is to be used for 
driving the dynamos is not definitely stated. Pro- 
vision is made for supplying neighbouring electric 
undertakings in bulk. Several of the existing power 
companies are, we note, seeking to acquire electric 
lighting orders. The largest demand is, perhaps, 
that made by the County of Durham Electric 
Power Distribution Company, who propose to 
supply the whole of the busy colliery and manu- 





| facturing district surrounding the borough of Sun- | 


| derland. The needs of the district are great, 
jand the scheme should be very successful. In 


the Broomgrove and Stourbridge districts. In their 
turn the Gloucester Electric Power Company ask 
for Provisional Orders authorising them to supply 
Stroud, Nailsworth, and Durley. 

The North Wales Power and Traction Company, 
Limited, among other applications, will ask for 
power to abstract, impound, appropriate, and 
use the waters of Llyn: Llydaw, in the parish of 
Beddgelert, in the county of Carnarvon, under 
the provisions of Section 39 of, the Portmadac 
Act. The work proposed will comprise a dam or 
embankment across the Afon Glaslyn, with the 
necessary line of pipes to the driving station. 
They will also ask for powers to break up streets, 
lay down wires, and supply electricity within their 
district. 

Authority will be applied for in order to incorpo- 
rate a company, to be called the Lincolnshire 
and Yorkshire Electric Power Company, who wish 
for powers to establish stations and works for the 
generation and supply of electricity in the counties 
of Lincolnshire and Yorkshire; also authority to 
break up streets, roads, &c. The North-Western 
Electricity and Power-Gas Company will ask leave 
to bring in a Bill for the following purposes :—To 
acquire certain lands, and thereon erect, maintain, 
and use stations for generating electricity ; also to 
repeal so much of Section 12 of the North-Western 
Electricity and Powers Act, 1903, as prohibits the 
construction of stations for generating electrical 
energy elsewhere than on the lands described in the 
first schedule of that Act. 

Application will be made for authority to incor- 
| porate a company, to be called the Cheshire Elec- 
tricity and Power-Gas Company, to construct 





moting a Bill for the removal of restrictions in| the Midlands, the Derbyshire and Nottingham- generating stations and supply electricity and 
their Act of 1900 in reference to the location of 'shire Electric Power Company are seeking powers | power-gas for power and heating in the county of 


power-stations prescribed in the schedule. The 
Clyde Valley Electric Power Company, who are 
also pushing forward with their scheme, 


| to acquire from local authorities and others their 
| Provisional Orders for electric lighting; whilst 


| Cheshire. 
An Act will be applied for by a company to dis- 


are pro-| further south the Worcestershire Electric Power | solve the Felixstowe Gas Light Company, Limited, 


moting a Bill for the same purposes, and at the|Company is seeking Provisional Orders for the and re-incorporate the same ; to make provision 
same time seek power to acquire undertakings for | Bridgenorth and Oakengates district, and also for | in regard to capital and borrowing powers of the 
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company ; to confer powers on the company to 
purchase additional lands, and thereon erect, main- 
tain, and use works for the generation of electricity. 

The Urban District Council of Eastleigh and 
Bishopstoke, in the county of Southampton, will 
apply for powers to supply electric energy for all 
purposes within their district. 

Messrs;- Whittaker Brothers, Limited, 204, 
Wolverhampton-street, Dudley, in the county of 
Worcester, will apply to the Board of Trade for 
powers to supply electricity within the Urban Dis- 
trict of Cannock, in the parish of Great Wyrley. 

The Isle of Thanet Electric Tramways and Light- 
ing Company, Limited, will apply for powers to 
store and supply electrical energy within the 
borough of Ramsgate. 

The mayor, aldermen, and councillors of the 
metropolitan borough of St. Marylebone will apply 
for powers to borrow money and to construct a 
generating station. 

Amongst the other electric lighting schemes are 
the following :— 

Northampton (Company). Within the borough and 
adjacent parishes. 

Hexham (Company). 
of Northumberland. 

Walmer (Urban District Council). 


In Hexham and other parishes 


To construct new 


works. 

Clitheroe (Corporation). New works. 

Leicester and Warwickshire Electric Power Com- 
pany. Extension of time for commencing works. 

Birkenhead Kom Council). _Extension of area. 

Litchfield (Borough Council). Extension. 

Saffron Waldon (Borough Council). 

Mansfield-Woodhouse (Urban District 
New undertaking. . 

Huddersfield (Borough Council). 
to include Golcar. ; 

Thornbury (Urban District Council). 

Gainsborough (Urban District Council). 

The Maldensand Coombe (Urban District Council). 

Keynsham, Somerset. 

Horley Compeny. ’ : 

Watford (Urban District Council). 

Newquay, Cornwall (Company). 

Ely, Cornwall (Company). 

Wishaw (Corporation). 

Govan (Borough Council). Supply, evidently by the 
purchase of current from one of the large com- 


Council). 


Extension of area 


panies. 
Musselburgh (Company). To repeal the former order, 
and obtain a new order for the uisition of land, 
and the distribution and sale in bulk of electric 
energy to other authorities. 
Portpatrick (Company). 
Walton-upon-Thames (Company). 
Brentford (Company). 
Melksham (Urban District Council). 
The Maldens Coombe and Ham, Surrey (Company). 
Cleveland, Portishead, and Long Ashton (Company). 
Brynmawr (Urban District, Council). 
Southgate, Middlesex (Urban District Council). 
Trowbridge and Bradford-on-Avon (Company). 
Acton (Company). 
Brentwood (Urban District Council). 
Ashford (Company. ) 
Milford-on-Sea (Company). 
Tamworth (Corporation), 
Devizes (Corporation). 
Tavistock (Company). 
Resign). 


nem cea 

ipsom (Company). 

Bath (Rural District Council). 

Ramsgate (Company). — 

Chippenham (Corporation). 

Bexhill (Corporation ; Extension of Power). 

Widnes (Corporation ; Extension of Time). 

Heysham (Urban District Council). 

Wanstead (Company). ; ‘ 

Kirkby-in-Ashfield (Urban District Council). 

Hampton Wick (Company). 

Crediton, Devon. To acquire lands and construct 
works for the supply of electricity. 

Whickham, County of Durham (Urban District 
Council). To authorise the Council to transfer or 
lease all the powers, rights, and privileges con- 
ferred upon them by the Whickham Electric 
Lighting Order of 1903. 

City of St. Albans, Herts (Corporation). To transfer 
their powers, duties, and liabilities to the St. Albans 
and District Electric Supply Company, Limited. 

Caerphilly, in the county of Glamorgan (Urban Dis- 
trict Council), will apply for authority to construct 

nerating station, borrow money, and acquire 
ands, &c. q 

Andover, in the county of Hampshire seme soy 
To produce, store, and supply electricity for all 
public and private purposes within the borough. 

The Kingswood Electric Supply Company, Limited. 
To produce, store, and supply electricity for all 
pur within the urban district of Kingswood, 
in the county of Gloucester. . 

Houghton-le-Spring, Hetton-le-Hole, and Seaham 
Harbour (Company). To produce, store, and supply 
electricity within their urban district, in the county 
of Durham. 

The Rural District Council of Yardley will apply for 
powers to generate and supply electricity for all 
purposes within their rural district. 





The Rural District Council of Croydon will apply 
for powers to pects and supply electricity within 
the parishes of Beddington, Coulsdon, and Sander- 
stead, in the county of Surrey. 

The Urban District Council of Abercarn, in the 
county of Monmouth, will apply for powers to 
generate and supply electricity for all public and 
private purposes within their district. 

Maidenhead Corporation will apply for powers to 
produce, store, si: ly, sell, and distribute elec- 
trical energy for public and private pur within 
the parishes of Taplow, Hitcham, and Burnham, 
in the county of Buckingham. 


Harsours, Docks, WATERWAYS, AND PIERS. 


In connection with the Port of London, notice 
is given of the reintroduction in the coming Session 
of Parliament of the Board of Trade Bill for the 
reorganisation of a new administrative board for 
the Port of London, representative of all the 
interests, with corporate capacity. At the same 
time there is an opposition scheme for a repre- 
sentative board, but the docks and the harbour 
generally will continue to be private property, or 
owned by limited liability concerns. At the same 
time the London and India Docks Company have a 
Bill to declare their railways to be railways within 
the Railway and Canal Traffic Acts, whereby they 
may secure interchange of traffic and through 
rates. The Surrey Commercial Docks desire 

ower for an increase of capital. The Mersey 

ocks Harbour Board have a Bill for the re- 
arrangement of rates on vessels, and on the mode 
of assessing the tonnage of vessels for such rates. 

At Glasgow there is the promise of a contest 
equal to that in connection with the port of London. 
The Clyde Trust there is an elective body, on which 
the harbour ratepayers, the city council, and one or 
two institutions in Glasgow have representatives. 
It is now proposed to reconstitute this body. At 
the same time there are difficulties in connec- 
tion with the new docks. The Clyde Trust have 
already absorbed for their wharfs the banks of 
the River Clyde below the bridges so far as they 
are embraced within the boundaries of the city of 
Glasgow, with the solitary exception of the area 
occupied by the well-known shipbuilding yard of 
Messrs. A. and J. Inglis, at Pointhouse. Some 
time ago a new wharf and cattle abattoirs were 
constructed at Shieldhall, on the south side of the 
river, a considerable distance westward of the city 
boundary ; a new duck is also being constructed on 
the north side of the river, and a considerable 
distance westward of the city. At the same time a 
landowner and the burgh authorities of Renfrew 
promoted a Bill for the construction of a large dock 
at Renfrew ; this Bill was but one of several others 
made in succession to create docks in opposition to 
the Clyde Trust. The Renfrew scheme succeeding, 
the Clyde Trust deemed it prudent to enter into 
an arrangement with the burgh authorities at 
Renfrew and with the land proprietor for 
taking over the scheme. But difficulties arose, 
partly because the Renfrew Burgh Council sought 
to have representatives on the Clyde Trust ; 
this was regarded as the thin end of the wedge, 
and the ultimate result was that Parliament 
was never asked to ratify the agreement. In this 
condition matters have lain for some time, and now 
the Renfrew authorities threaten to bring in a Bill 
to seek Parliamentary sanction for the agreement 
in question, while at the same time the Clyde 
Trust promote a scheme for a dock somewhat nearer 
the city than the proposed Renfrew dock. This 
new proposed Clyde dock is to be 1110 yards long, 
its greatest dimension being parallel to the river ; 
the width is to be 350 yards. The quay wall 
between the dock and the river is to be 983. yards 
long, so that there is proposed a width of entrance 
of over 130 yards. This large dock will necessitate 
a diversion of the road between Glasgow and 
Renfrew, with its Glasgow Corporation Tramways, 
as well as of the Glasgow and Renfrew District 
Railway. A dock tramway is also included in the 
Clyde Trust scheme. 

Kirkcaldy proposes a Bill for the dissolution of 
the Harbour Commissioners and the vesting of 
their powers in the Town Council, which latter 
body Pg to enlarge the harbour by extending 
the t Pier 500 ft. along the foreshore of the 
Firth of Forth ; to. construct a new south pier, 
approximately eastward for 350 ft., and then 
northwards for 200 ft., enclosing a larger area for 
the tidal harbour. Provision is also made in con- 
nection with harbour dues, and other powers 
usually conferred upon harbour authorities. 

At Weston-super-Mare a new pier is being con- 





structed, and the promoters now ask for an exten- 
sion of time for completing the work. A pier is 
proposed on the Tsland of Islay, on the west coast 
of Scotland. 

The Humber Commercial Railway and Dock 
Company have a Bill for a new dock at Imringham 
in substitution for that authorised in 1901. The 
Alexandria (Newport and South Wales) Docks and 
Railway Company propose a new dock as ah exten- 
sion to their existing South dock, together with 
improvement works on the Rivers Ebbw and Usk, 
and new jetties and piers at Newport. The Traf- 
ford Park Dock and Railway Company seek autho- 
rity for the construction of docks and wharfs con- 
necting with the Manchester Ship Canal. The Bill 
further includes provision for tramroads and for 
the purchase of the West Manchester Light Railway 
undertaking. As already mentioned by us, the latter 
property is also sought by the Stretford Urban 
District Council. 

Amongst Bills of an allied character we may note 
two by the Manchester Ship Canal. In one of these 
power is sought to increase the depth of water in 
the canal, whilst the other is purely financial, 
having reference to the raising of additional capital 
and the reduction of interest on the Manchester 
Corporation debentures. In the Weaver Naviga- 
tion Bill an increase of borrowing powers is sought, 
as well as authority to the Cheshire County 
Council to guarantee interest on loans to the under- 
taking. The Ipswich Dock Commissioners are 
asking power to widen their wharf along the East- 
road. The Nuneaton and Chilvers Coln Urban 
District Council are promoting a Bill for the im- 
provement and regularisation of the River Auker, 
for a distance of 3 miles, at Nuneaton. The pro- 
posed works will necessitate the reconstruction of 
Attleborough Bridge. Rival schemes for the 
Thames steamboat service are promoted by the 
London County Council and by private parties. 
Both Bills provide for the taking over of the piers 
from the Thames Conservancy, and the creation 
of new omy but apparently the main object of the 
second Bill is to facilitate the sale of the old steam- 
boats to a trust, which itis suggested should be 
financed by the Thames Conservancy, the Corpora- 
tion of London, and the County Council. 

Application will be made to the Board of Trade 
by a company to make and maintain in the parish 
of Broadstairs, in the county of Kent, a promenade 
pier, commencing at a point immediately to the 
south of the Victoria Gardens, and between the 
said Victoria Gardens and the Grand Hotel, and 
extending thence seaward, or in an easterly direc- 
tion for a distance of 1300 ft., together with all 
proper convenient landing or other stages ; also to 
deepen, dredge, scour, and excavate any portion of 
the bed and foreshore of the sea adjacent to the 
proposed pier and works, and to provide for the 
management and regulation of the latter. 


Gas. 


For many years past gas Bills have presented no 
features of special interest, but some of those to be 
brought forward next session embody clauses of a 
novel kind—the direct outcome of the Power-Gas 
Bills of the last two years. It would seem that 
before long Siemens’ ideal of a double gas supply 
may be realised. One set of mains supplying gas 
for lighting, and the other for heat and power. 
The practical solution of the problem has advanced 
considerably of late. When Sir William Siemens 
first made the suggestion, the only form of power- 
gas available was dirty and highly poisonous ; 
whereas power-gas of the Mond type contains less 
carbon monoxide than is legally permitted in light- 
ing-gas, and is quite as clean a product as the latter. 
Indeed, if anything, it is the less likely of the 
two to cause trouble from deposit in mains. At 
present, it is true, Parliament has not sanctioned 
the distribution of Mond gas for domestic pur- 
poses ; but it is improbable that the present pro- 
hibition will be long maintained. Of course, it 
would be preferable, other things being equal, 
to have a single set of mains and but one quality 
of gas; but at present this is impracticable, 
since, so far, Mond gas has not proved suitable 
for incandescent lighting owing to its high con- 
tent of carbon-dioxide ; but it may later on prove 
commercially feasible to get rid of this by ove) 
tion or refrigeration, in which case it could probab 
be successfully used for lighting by means of 
mantles. Even so, however, the fittings at present 
used in private houses would be unsuited to such a 
gas, so that a transition state, in which two qualities 
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of gas are supplied, seems unavoidable. Sir Wil- 
liam Siemens estimated that could lighting-gas be 
provided at 1s. per 1000 ft., it could economically 
replace coal for all domestic purposes, and this is 
about equivalent to power-gas at 24d. per 1000 ft.—a 
figure which seems within the range of financial pos- 
sibilities. However that may be, a number of 
companies are this year applying for powers to 
furnish a gas of the type in question, as well as 
ordinary lighting-gas. e may instance the South 
Shields Gas Company, which proposes to establish 
new works on the River Tyne, at Jarrow, and to 
supply power-gas in addition to lighting-gas, as at 
present. Another interesting undertaking is that 
of the Hampton-on-Arden (Warwickshire) Gas Com- 
pany, which proposes to make lighting-gas and 
power-gas, and also to generate and distribute elec- 
tricity, which will presumably be generated by means 
of gas-engines. Similar powers are sought by 
the Withnell (Lancashire) Gas Company. Indeed, 
most of the Bills brought forward contain provisions 
for the supply of gas in bulk, either in or outside 
of the areas covered by the respective undertakings, 
and presumably this gas will in all cases be a power- 
gas. Possibly in some cases it is merely intended 
to get the powers to inaugurate large power-gas 
undertakings with a view to strengthening the 
position in Parliament of the different companies 
and corporations, and with no real expectation of 
using them ; but probably in most cases the appli- 
cation is a genuine one. We give below a list of 
the different applications :— 

East Dereham(Urban District Council). For authority 
to sell or hire works authorised in the Provisional 
Order of 1875. 

Croydon (Company). To change the name to the 
Croydon Gas Company, and for construction of 
additional works. 

Harlow and Sawbridgeworth. Reconstruction of 
company, with power to deal in fittings, stoves, 
machinery, &c. 

Godalming (Company). To extend the limits of 
supply to include the parish of Chiddingfold. 

Grays Gas Company, Limited. To construct a new 
gasholder at their works, adjacent to the road from 
London to Tilbury. 

Corbridge (Company). Reconstruction and extension 
of area in Northumberland. Extension of existing 
works, and to deal in fittings, machinery, &c. 

Bognor (Company). Power to construct new works. 

Tynemouth ( won eel Expansion of works; re- 
duction of standard of illumination; to charge 
differential rates to outside authorities, and to pro- 
vide anti-fluctuators in gas-engines. 

Ryde (Company). Extension of limits of supply to 
include the adjacent parishes of Binetead, and 


Ashey. 
Worsboroughdale and Worsborough (Company). Ex- 
tension of area. 

Shipley (Urban District Council). Purchase of 
undertaking of Sir Titus Salt, Bart., Son, and Co. 
Matlock and District Gas Company. Rearrange- 

ment of — and conversion of capital. Acqui- 
‘ — re lands “4 go eo 
Sheppy (Company). Defining limits of supply. 
Southend-on-Sea.” Additional area. wie 
Chippenham (Company). Rearrangement of com- 


pany. 

Crystal Palace District (Company). Change of name 
and reduction of illuminating power. 

Wellington, Somerset (Company). 
of company. 

Rochford (Company). New works. 

Worthing (Company). Additional capital. 

Barnard Castle (Company). Reconstruction of com- 


Rearrangement 


pany. 
Yorktown and Blackwater (Company). Reconstruc- 
of company ; extension of area ; new railway to 


works. 
Aylesbury (Company). Construction of works, &c. 
Arlesey (Company). Extension of supply. 


Ticehurst and district (Company). Amalgamating 
two undertakings in the vicinity of Ticehurst. 

Airdrie. Reconstruction ; power to supply bulk to 
local authorities, &c. 

London County Council. 
gas examination. 

South Shields Gas Company. 

Appleby Corporation (Purchase Bill). 

Colney Hatch Gas Company. 

Northampton Gas Company. 

Hampton-in-Arden Gas Company. 

Kirkby-in-Ashfield Urban District Council. 

New Hedon (West Riding) Gas-Light and Coke 


Company. 
Bishop Stortford Gas Company. 
Romford Gas and Coke Company. 


Sutton Gas Company. 
Blyth and ecu Ges Company. 


Godalming Gas Company. 
Elham Valley Gas Comaey. 
Gomersal Gas Company. 

A large power-gas scheme this year is promoted 
by the Belfast and North-East Ireland Electri- 
city and Power-Gas Company, which seeks to 
include within its field of operations a very large 


Extending powers as to 





l 


area in Ulster. It is proposed to erect producer 
and generator stations at Belfast, Larne, Bally- 
mena, Coleraine, Portadown, and Newry. Powers 
are taken 'to supply local authorities in bulk. The 
electrical portion of the scheme will clash with the 
proposals of the Ulster Electric Power Company, 
which is referred to under the heading of ‘‘ Electric 
Lighting.” 

Among the smaller new gas undertakings are the 
following :— 

The Urban District Council of Neyland, in the 
county of Pembroke, want authority to purchase 
land and construct works where they can manu- 
facture and store gas and the residual products, and 
to purchase a portion of the undertaking of the 
Pembroke Docks and Town Gas Company. 

Application will be made for the incorporation of 
a company, with power to supply gas in Brixham, 
Churston Ferrers, and Kingsween, in Devonshire ; 
to provide for the transfer of the Brixham Gas 
and Coke Company, and to make provision in 
regard to the capital and borrowing powers of the 
company. 

The Stanford-le-Hope Gas Company will apply 
for powers for the construction and maintenance 
of gas works at Horndon-on-the-Hill, and to sell 
gas within the parishes of Mucking Orsett, Horndon- 
on-the-Hill, Stanford-le-Hope, Corringham, Fob- 
bing, Langdon . Hills, Laindon-le-Chapel, Vange, 
and Pitsea, all in the county of Essex ; they also 
want authorisation to vary or extinguish all rights 
and privileges which would interfere with the object 
in view, and to confer other rights and privileges. 

Application will be made to the Board of Trade 
by the Appleby Gas-Light and Coal Company for a 
Provisional Order to make and store residual 
products ; to sell gas within the borough of 
Appleby, in the county of Westmoreland, and to 
empower the company to acquire additional lands. 

The Whitby Gas Company, in the North Riding 
of Yorkshire, intend to apply for powers to purchase 
land in the township of Ruswarp, and thereon 
erect works. 

The Urban District Council of Barnard Castle, in 
the county of Durham, will apply for powers to 

urchase the undertaking of'the Barnard Castle 

as-Light Company. 

The Waltham Abbey and Cheshunt Gas and Coke 
Company will apply for authority to construct and 
maintain additional gas works, raise additional 
capital, and erect gas engines, meters, stoves, and 
fittings. They also wish for powers to purchase 
additional land. 


Water ScHEMES. 


There are few schemes of much engineering 
importance in connection with water-works under- 
takings. The Preston Corporation propose to 
increase the supply by an enlargement of the Spade 
Mill Reservoir, the embankment of which they 
propose to raise to the extent of 3 ft., by deepen- 
ing to the extent of 2 ft. part of the Crawlshall 
Reservoir, and by the construction of a new service 
reservoir, to contain about 4,000,000 gallons, con- 
tiguous to the present Dilworth Reservoir. In 
connection with these new works, various conduits 
are to be constructed for connecting the reser- 
voirs, &c. 

In Scotland there are two or three schemes of 
considerable size. Water has hitherto been pumped 
out of Loch Lomond for the supply of the Vale of 
Leven, south of the loch; but it is now proposed 
to form a reservoir, 880 yards long, by a construc- 
tion across Finlas Water, one of the largest streams 
running into the loch, near Luss. Water-courses 
will be provided, and the necessary aqueducts, 5 or 
6 miles long, to the area of supply. This project 
is being carried out by the Dumbarton County 
Council, who seek powers to enable the railway 
companies in the district to contribute towards the 
cost. The County Council of Fife propose the 
construction of a large reservoir, principally with a 
view of meeting the future demands of the Admi- 
ralty at their new naval base of Rosyth, on the 
north shore of the Firth’of Forth. The County 
Council propose to construct this new reservoir on 
a stream called Glenquey Burn, the length being 
1640 yards up the valley. The dam which will 
retain the waters will be 266 yards long, and in 
connection with the works ‘hes will be road 
diversion, &. It is’ proposed by the County 
Council also to absorb some existing water under- 
takings, and to supply other areas beside Rosyth, 
an arrangement being made with the authorities of 
Inverkeithing and Culross—two adjoining towns. 





At Arbroath, further north, some interesting 
works are proposed : a line of pipes carrying water 
from the channel of a stream ss as the Noran 
Water to a new service reservoir, to be known as 
Framedrum Reservoir, with a line of pipes to a 
second new reservoir—Muirhead Reservoir—in the 
parish of Arbroath, and further pipe lines to the 
town. The minerals lying under the area of supply 
are, of course, to be acquired. The Wishaw Cor- 
poration seek additional powers in connection with 
water works, along with authority to construct 
new sewers and sewage-purification plant for dis- 
charging the drainage into the River Clyde. 

The Chalderton and District Scheme embraces 
various parishes on the borders of Wiltshire and 
Hampshire, and the new works proposed include 
&@ pumping station and reservoir at Shipton Bel- 
linger, and a second pumping station at Sicesien, 
with an increase in the size of a high-level reservoir 
on an adjacent hill, where there are also to be 
constructed tanks for softening water, and the 
necessary lines of distribution pipes. The Rick- 
mansworth and Uxbridge Company propose an 
increase of the area of supply so as _ to include 
several parishes in the counties of Buckingham and 
Hereford. The New River Company promote a 
Bill in which they seek powers for the apportion- 
ment among the Sao and the distribution 
of the water stock to be issued to the company by 
the new Metropolitan Water Board, as compensa- 
tion for the acquisition of their works ; but instead 
of the New River Company being dissolved, it is 
proposed to again register it, this time as a land- 
developing company, with new articles of associa- 
tion. The Chesterfield Gas and Water Board (a 
local authority) apply for powers to construct a 
storage reservoir, with filter beds in the parish of 
Brampton, in the county of Derby, and several 
lines of pipes for distribution. The Frimley and 
Farnborough Company desire an extension of time 
for carrying out works already authorised. The 
Southend Company wish to increase their capital. 
Private promoters give notice of a Bill in connec- 
tion with the supply of Bradfield. 

It is possible that there will be a conflict between 
the authors of the two projects to sink wells in the 
parish of Lydd. One of them--known as the New 
Romney and Lydd Scheme—proposes two pumping 
stations, with a water-tower or tank reservoir, and 
a line of pipes; while the other—that of the 
Littlestone-on-Sea and District Water Company— 

roposes two wells with a service reservoir at Dengo 
Sess. The Gosport Water Company propose 
several new works, including pumping stations at 
Soberton and Bishops Waltham, with aqueducts to 
the new covered service reservoir at Shedfield. They 
propose to absorb the water works of the Lee-on- 
the-Solent Company. The Shipley Urban District 
Company notify the construction of new works, 
including a conduit 600 yards long from the Grain- 
cliff Reservoir to the Eldwick Reservoir, the latter 
already owned by the Council. The Bexhill Com- 
pany propose the construction of wells, reservoirs, 
and pipes, and to increase the area of supply. 
The Secanihi Company notify the acquisition of 
land. 

A Bill is being promoted to establish a joint 
Water Board for the district round Oakengates 
and Dawley. Part of the undertaking of Welling- 
ton Urban District Council is to be purchased, and 
a new well and pumping station established at 
Edgmond, and a new reservoir and pumping 
station at Oakengates, with an additional reservoir 
at Little Wenlock. The Elhain Valley Company 
has been formed to put down a well and pumping 
station at Lyminge, and to supply Elham, Post- 
ling, Stanford, and Saltwood. The Meldreth 
and Melbourne District Gas and Water Com- 
pany seek to extend their limits of supply, 
and to sink a well, erect a pumping station, 
and to construct a service reservoir at Melbourne. 
A Bill is also promoted by the Derwent Valley 
Water Board, but is of little interest, and merely 
deals with certain deviations in pipe lines already 
authorised, and seeks powers for the Leicester 
Corporation to make service reservoirs at Newton 
Linford and Errington. 

In an omnibus Bill the Manchester Corpora- 
tion propose the construction of a new service 
reservoir in Heaton Park, with the corresponding 
pipe lines. The Skipton Urban District Council, 
in an omnibus Bill, seek powers to construct an 
impounding reservoir across the Embsay Beck, 
and to acquire the undertaking of the Embsay 
Waterworks Company, with a corresponding ex- 
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tension of the council’s present limits of supply. 
The Barnet District Gas and Water Company 
are asking authority to sink new wells at Berk- 
hampstead and a reservoir at Shenley. A new 
company is proposing to construct water works for 
Littlestone a district (Kent), including Lydd, 
New Romney, Hope, and Dymchurch, with wells 
and reservoirs at Piyad. The undertaking of the 
Dymchurch Water Works will be transferred to 
the new corporation. Other new works are pro- 
posed at North Sunderland, including a storage 


tank at Ellingham and a covered reservoir at North | 


Sunderland. At Minehead the urban district 
council seek to purchase the undertaking of the 
company. lis’ 
tension of the already large limits of supply of the 
Newcastle and Gateshead Water Works Company, 
and similar powers are sought in connection with 
the aleiiiians at Rainham, and at Amesham 
and Beaconsfield. Financia) Bills are promoted by 
the City of Norwich Company and the Wetherby 
District Water Company. In Wales, the Urban 
District Council of Ebbw Vale seeks authority to 
construct new reservoirs on the Ebbw River, in 
the Cwm Carno and Cwm Carn Eilw Valleys. 
Among other water works schemes is one from 


MESSRS. VICTOR COATES 


(For Description, see Page 792.) 








the Brymbo Water Company to obtain power to 
raise additional capital and to increase their 
borrowing power, also to extend the limits of their 
supply, and acquire lands for the prevention of 
pollution. 

The Sevenoaks Water Works Company wish to 
acquire and hold such further additional lands 
as will not together with the lands, easements, and 
property they are already authorised to acquire 





Other English Bills provide for the ex- | 


and hold under Section 41 of the Sevenoaks Water 
Works Act, 1878, exceed in the whole 15 acres. 
The Corporation of Basingstoke want authority 
|for the compulsory purchase of lands and for the 
| supply of water within the borough of Basingstoke. 


Mounicrpat TRapIne. 

Apart from the tramway schemes described on 
page 773 ante, and the various electric lighting, gas, 
|and water schemes set forth herewith, municipal 
| bodies have developed the practice of trading 
in very many directions, and this year there are 
quite a number of omnibus bills for various 
| powers. 


police regulations, but in other cases there is a 


tendency to establish municipal institutions which 


In some of these the authority desired | 
comes under what might be termed the general | 
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ComsBrnep Storrinc AND Srpe-Pianrna Macutne; Constructep By Messrs. THomas SHANKS AND Co., ENGINEERS, JOHNSTONE. 


‘might more reasonably be organised by private 


enterprise. It is true that there are few cases 


| where it is sought to establish new precedents ; we 


note rather a tendency on the part of small 
councils—of the urban district type—to arrange 
for such municipal undertakings as have proved 
more or less successful in large cities. Whether 
these powers will be granted or not, time alone 
can determine ; but the point of importance is, 
that the success of a scheme based on the foun- 
dation of the large assessable value of cities like 
Birmingham, Liverpool, Manchester, or Glasgow, 
must not be accepted as promise of satisfactory 
issue in the case of undertakings promoted by 
urban councils. There is no reason why Parlia- 
mentary approval should not be given to such 
regulations proposed as come within the scope of 
health and general well-being of the community ; 
but where private enterprise is superseded, caution 
should certainly be exercised in sanctioning public 
expenditure. 

Amongst the omnibus schemes is that of the 
Leyton Urban District Council, who, in addition to 
their tramway scheme already alluded to, propose to 
deal in electric fittings, and to acquire, hold, and 
exercise patent rights in connection therewith. 
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They seek for powers to provide recreation grounds, 
to erect refreshment-rooms, provide bands and 
organise games, as well as for the more legitimate 
corporate function of enforcing bye-laws in connec- 
tion with the sale of the milk of diseased cows, 
tuberculosis in cows, infectious diseases, and for 
rearranging the sanitary system, and granting 
gratuities to officers and servants injured in the 
service of the Urban District Council. The Corpo- 
ration of Rotherham also tack on to their tramway 
schemes—eight miles in extent—a variety of pro- 
posals analogous to those of the Leyton Board, and 
propose to reduce the illuminating power of the gas, 
to extend the limit of supply, to make differential 
charges, and to provide slot-meters ; to elaborate a 








system of regulations as to food supplies, sanitary 
equipment, and the like in connection with health, 
and, in addition, to arrange for recreation-grounds, 
refreshment and reading-rooms, &c. ; to contribute 
to funds of bands, and to define limits for sky- 
signs and hoardings. Superannuation funds are 
included in the Corporation scheme, which will 
also grant increased rate-levying powers in connec- 
tion with libraries and museums. 

The Corporation of the Borough of Maidenhead 
ask for powers to free the Maidenhead Bridge from 
toll, and to pay off the mortgages, and take entire 
control of the bridge—a scheme which will be wel- 
comed by a great number of people who travel up 
the river by conveyances. 








The City of London Corporation are promoting a 
scheme to rebuild the London and Southwark 
Bridges, with roadways and accesses thereto, to 
alter, &c., the levels of the streets and roads, and 
to authorise them, for the purposes of the Act, to 
raise further money on the credit of their Bridge 
House Estates. Power will also be asked for to 
repeal so much of the Act for improving London 
Bridge as provides for payments to the Rector of 
St. Magnus and St. Margaret’s, New Fish-street, 
and to the Rector of St. Olave’s, Southwark, ‘‘ in 
respect of the tithes formerly charged upon the 
houses on London Bridge, pulled down under the 
authority of that Act, and by the said Act charged 
upon the Bridge House Estates of the Corporation, 
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and in respect of emoluments to the said rectors 
arising from surplice fees and Easter offerings, and 
to relieve and discharge the Corporation and their 
Bridge House Estates from any liability in respect 
of the said payments, and also to extinguish all 
payments under the said Act in respect of poor 
rates and land tax.” Clauses will be inserted in 
the Act to empower the Corporation ‘‘to stop up 
and to discontinue” the use of the high-level foot- 
way forming part of Tower Bridge, and to provide 
that, for the purposes of the jurisdiction of the 
City Justices and for police jurisdiction, the 
Tower, London, Southwark, and Blackfriars Bridges 
shall be deemed to be within the City of London. 

Another urban district council which promotes 
an ambitious scheme is that of Selby, in the West 
Riding of Yorkshire. In their Bill they provide 
for an additional water supply, and will acquire the 
minerals which may lie underneath the source of 
supply, or insist that the coal measures shall be lined, 
or otherwise rendered watertight to such a depth as 
will prevent obstruction of the Council’s sources of 
baer In connection with this water undertaking 
they propose the erection of workmen’s dwelling- 
houses. It is intended by the Borough Council to 
purchase Selby Bridge from the existing company. 
Their miscellaneous powers are generally similar to 
those we have already referred to, dealing with 
sanitary matters, sky-signs, sewage regulation, milk 
supply, and regulation of common lodging-houses, 
and the control and provision of recreation grounds. 
The Wallasey Urban District Council tack on 
various undertakings to their application for an 
extension of time in connection with the promenade 
on the foreshore. These include gas, water, and 
electric schemes, in connection with which it is 
proposed that the Council should have power to 
supply gas and water fittings, and to exempt gas 
and electric fittings from distress. Various street 
improvements are projected, new sanitary regula- 
tions proposed, and, amongst further provisions, 
are workmen’s compensation fund, payment to bands 
for musical purposes, &c. The Urban District 
Council for Acton, in the county of Middlesex, 
have also a Bill. In this they seek power to let 
and sell the electric fittings; to make regulations 
with regard to infectious diseases, tuberculosis in 
milk, hoardings and sky signs ; generally to enforce 
sanitary and building regulations; to regulate 
common lodging-houses ; to control and improve 
Acton Green, and to provide recreation grounds ; 
and in connection with these to erect and maintain 
pavilions and conservatories, waiting, refreshment, 
concert, assembly and reading-rooms, museums, 
baths, band-stands, and other buildings. The 
Council further seek power to establish a thrift 
fund for the provision of allowances on death, 
superannuation, resignation, retirement, or dis- 
charge of persons in the service of the Council who 
have contributed to such fund. 

The Wolverhampton Corporation append also to 
their tramway scheme miscellaneous powers, which 
are, asa rule, associated with ordinary municipal un- 
dertakings. They wish, moreover, to supply electric 
energy in bulk to local authorities, companies, and 
persons outside the borough; to extend their 
markets for the sale of animals, &c.; to make 
better provision in connection with sewers, drains, 
and buildings; and to frame rules in connection 
with infectious diseases, milk supply, and common 
lodging - houses. The Huddersfield Corporation 
desire a slight amendment of their Act of 1902, in 
connection with the water-works scheme, and the 
levying of rates within the borough. The Buxton 
Urban District Council propose to purchase the 
mineral-water baths of Buxton from the Duke of 
Devonshire, and to hold and maintain them, pro- 
tecting springs, preparing the tanks and mains, and 
generally to manage the baths as a municipal 
undertaking. This, of course, will necessitate 
public advertisement of the baths throughout the 
country. In addition to this, they will make regu- 
lations for public porters in this favoured resort. 

The Ealing Corporation have a very extensive 
list of new powers which embraces almost all items 
in the usual municipal programme. They propose 
to appoint building inspectors for supervising the 
construction of buildings, and to recover fees for 
such services. They seek to extend the electric 
lighting powers they already possess, so as to 
supply electricity in bulk for any purpose. They 


propose an overhead system of electric tramways, 
to restrict the overhead wires of other people, and 
to supply electric fittings ; to organise a joint com- 
mittee or board, consisting of the corporation and 





any other authority, to regulate the supply of elec- ! 
tricity ; to institute regulations for the health and 
better government of the borough, which will deal 
with the inspection of schools, milk supply, the 
manufacture and sale of ice-cream, and antidotes 
and remedies for infectious diseases ; preventing 
the infection through books—rather a difficult item ; 
provision as to persons engaged in washing and 
mangling ; the recovery of expenses of maintenance 
and treatment in hospital of persons not paupers ; 
provision as to cisterns, dampness in buildings, 
choking the water courses, regulating public con- 
veyances, appointment of additional inspectors of 
nuisances, the testing and reconstruction of drains, 
and penalties for improper construction of water- 
closets and drains, the area and cubicle space of 
rooms, provisions as to keeping of swine, posses- 
sion and setting out of new streets, the line of 
frontage to buildings, sky-signs, advertisement 
hoardings, staircases in churches and other build- 
ings, and many similar items which would indicate 
that the Ealing Corporation have extraordinary 
notions as to police regulations, or that the general 
Police Act is quite inadequate to meet the require- 
ments of present-day conditions. In addition to 
all this, the Corporation propose to establish thrift 
funds for persons employed by the Corporation, 
and the rearrangement of the rating system. 

The Birkdale Urban District Council have also 
an omnibus Bill. The chief feature, however, is 
an improvement scheme in connection with sewage, 
including a new tunnel sewer, with the necessary 
tanks, &c., on the Lancashire coast. They also 
desire to supply water from a pumping station, 
and to restrict the throwing of rubbish on the 
east shore, to improve the esplanade and provide 
recreation grounds, build pavilions for public en- 
tertainment, provide protection for bathers, 
acquire the Birkdale portion of the gas undertak- 
ing of the Corporation of Southport, and enforce 
regulations as to the milk supply, advertisements 
on hoardings, sky-signs, and cycling in the streets. 
The Corporation of Tynemouth propose an increase 
in the number of wards and of members of council. 

The Urban District Council of Lytham, in the 
county Palatine of Lancaster, will ask for powers 
with regard to the seashore improvements, the 
prevention of sand-blowing, and the regulation of 
bathing; also provisions as to recreation grounds, 
sewers, public lavatories, &c. They will also ask 
for borrowing powers. 

The mayor, aldermen, and burgesses of the 
Borough of Bridlington, in the East Riding of the 
county of York, will apply for leave to carry out 
the following :—The regulation and control of 
sands and sea-shore, the licensing and control of 
boats, bathing-machines, &c., and the regulation 
and prohibition of advertising and sky-signs, pro- 
jections over streets, temporary buildings, &c. 

Omnibus Bills dealing mainly with sanitary 
matters, street widening, and public parks are pro- 
moted by a number of other local authorities, in- 
cluding the London County Council. An excellent 
feature of the Bill brought forward by the latter is a 
clause increasing to 20001. per annum the amount 
which may be expended in investigating matters of 
general interest.. Presumably the intention is to 
increase the present expenditure in experimental 
work of all kinds, and much of great importance has 
already been carried out in connection with the 
Council’s sew works ; but:the sum named is still 
somewhat s as compared with the total outlay 
of the Council ; and were it tripled, the Council’s 
engineers and Medical Department could probably 
spend the whole to great public advantage. The 
other authorities promoting omnibus Bills are those 
at Tottenham, Bristol, Leeds, Carlisle, Kettering, 
Bexhill, Doncaster, and Filey. 


MISCELLANEOUS. 


A Bill is being promoted for continuing and con- 
firming certain patents in connection with Young’s 
process for mineral oils. These patents are as 
follows :—Young and Bell’s patent (No. 12,421) 
for ‘‘Improvements in the Decomposition of 
Mineral Oils for the Production of Illuminating 
Gas” Young’s patent (No. 12,355) for ‘‘ Improve- 
ments in the Production of Illuminating Gas from 
Mineral Oils, and in Apparatus therefor, and for 
Producing Water Gas.”” Young’s patent (No. 
13,126) for ‘‘ Improvements in the Production of 
Illuminating Gas and Bye-Products from Liquid 
Hydrocarbons, and in Apparatus therefor.” 





The Victoria University of Manchester promote 
a Bill to provide for the merging of this University 


and Owens College, of Manchester, with the 
necessary transfer of property, but with the 
retention of the existing names of the college 
buildings. 

The Yorkshire College, Leeds, we note, is pro- 
moting a Bill for its incorporation into the Victoria 
University of Yorkshire. 

In connection with St. Bartholomew’s Hospital, 
power is sought for the pulling-down of a church 
and the removal of human remains in the church- 
yard, to admit of the extension of the present 
building on its present site. 

A Bill—unusual in the list of private schemes— 
is proposed in connection with the Dean Forest 
and Hundred of St. Briarvels for working the coal 
in deep gales, and alterations of the boundaries of 
existing gales, as well as the amalgamation of gales 
within the Forest of Dean. 

Amongst Bills of a miscellaneous character, we 
may note the mine-drainage scheme for the Milwr 
district, Flint. The proposed works involve the 
construction of a number of important drainage 
tunnels at Brynford and Ysceifiog, and extensions 
to the existing works of the Holywell Halkyn 
Mining and Tunnel Company. Powers are, more- 
over, sought to use the drainage water for generating 
electricity for distribution in the district covered. 

The West Riding of Yorkshire Rivers Board will 
apply for authority to carry out the following :- 
To make further and better provision for prevent- 
ing the pollution of and obstructions to, and for 
securing and preserving the purity of the waters in, 
all rivers, streams, &c., within or passing through 
or by the administrative county of the West Rid- 
ing of Yorkshire, and the county boroughs of Brad- 
ford, Huddersfield, Leeds, Rotherham, and Shef- 
field. To make provision for the reception, removal, 
and disposal of liquids which proceed or result 
directly or indirectly from any manufactory. To 
confer powers upon the River Boards of determin- 
ing any dispute with respect to the matters afore- 
said, and also to empower sanitary authorities to 
construct sewers where necessary. 

This concludes our review of the engineering 
projects for the next session. If not great, they 
are certainly numerous, and should provide em- 
ployment for Great George-street and for the 
Parliamentary Bar. 








THE WORKS OF MESSRS. VICTOR 
COATES AND CO., LIMITED. 

In our issue of November 27 we illustrated and 
described a 3000 horse - power triple - expansion 
engine, constructed by Messrs. Victor Coates and 
Co., Limited, Belfast, for the Newcastle Corpora- 
tion Tramways. In view of the large size of the 
engine, a short account of the builders’ works may be 
welcome, particularly as the works were established 
at a date which would make them of historical im- 
portance even in England. It appears that the 
original shops were opened on a portion of the 
present site by a Mr. Victor Coates in 1791. His 
successor was the firm of Victor Coates and 
Young, but the latter name soon disappeared, 
and the head of the firm for four generations has 
been, and is still, a Victor Coates, the present 
occupant of this position being the great-grandson 
of the original founder. The firm was turned into 
a limited liability company in 1880, and this change 
was followed by a considerable extension of the pre- 
viously existing shops and machine-tool facilities. 
As now arranged, the shops are divided into two 
principal departments, of which the foundry and 
machine-shop are situated in Ravenhill-road (Figs. 
1 and 2), the latter having also a frontage of 366 ft. 
on the River Lagan, whilst the boiler-shop (Fig. 3) 
is on the Quay side, about a mile further down 
stream. The foundry covers an area of about 
2 acres, and has a frontage of 219 ft. in Ravenhill- 
road, which divides it from the engine works. 
In this foundry castings are made up to about 
25 tons in weight. There are three cupolas, giving 
an output of about 34 tons of castings per day. 
The principal bay of the foundry measures 220 ft. 
by 50 ft., and is served with a 30-ton travel- 
ling crane and also a 10-ton travelling crane. 
In the smaller bay there is one 10-ton traveller. 
In addition to these, six of the columns between 
the two bays are fitted with two hydraulic cranes 
of 6 tons capacity, which work under a pressure 
of 1200 lb. per square inch, the entire plant 
being constructed in the firm’s own shops. The 
shops throughout are lighted by electricity, which 
at the engine works and foundry is furnished 
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by a Holmes dynamo, driven by a 50-horse-power 
high-speed enclosed engine, built by Messrs. 
Victor Coates themselves. A special product of 
the foundry which is worthy of notice is to be found 
in the boiling-pots used for bleaching and boiling 
yarn. These have cast-iron bodies 10 ft. in dia- 
meter and 9 ft. deep. The metal is ? in. thick at 
the side and { in. at the bottom, where a branch is 
cast on for the admission of steam. They weigh 
between 3 and 4tons. They are fitted with lids of 
riveted steel plates, provided with a safety-valve, 
and are worked at a pressure of 5 lb. to 7 lb. per 
square inch. Part of the foundry yard is used as 
a timber-store, a large stock of beech being kept 
for use in making the teeth of mortice wheels, of 
which large numbers are used in the Belfast spin- 
ning mills. A mortice bevel-wheel made by 
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. Large machine-shop. I. Pattern - store (three 
fi 




















power, built by the proprietors. The heavy lathes 
are all by Shanks, and one of the gap lathes will 
take in work up to 20 ft. in diameter, and another 
is capable of taking in shafts up to 2 ft. 6 in. in dia- 
meter and 30 ft. long. Messrs. Shanks also provided 
the exceedingly useful tool illustrated in Fig. 4, 
page 790, which is known in the works asa ‘‘ wall 
creeper.” It is really a combined slotting and side- 
planing machine, and can finish at one setting an 
area 12 ft. 6 in. high by 10 ft. 6 in. long. This tool 
can cut either horizontally or vertically, so that after 
planing up a surface all four edges can also at need 
be finished off ‘‘ square ” without requiring to refix 
the work. Another very fine tool in this shop is illus- 
trated in Fig. 5, page 791. It is a horizontal boring, 
drilling, tapping, and studding machine made by 
Messrs. Campbells and Hunter, Limited, of Leeds. 
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Messrs. Victor Coates is now at work in Belfast 
transmitting 900 horse-power. It has 92 teeth of 
5-in. pitch, the face*being 27 in. wide. 

The brass foundry is situated on the other side of 
the road, where the machine-shops are, as is indi- 
cated in the plan, Fig. 1. Here gun-metal castings 
up to 5 ecwt. can be produced. The pattern-shop, 
which measures 72 ft. by 60 ft., is provided with 
one of Sagar’s planing and thicknessing machines, a 
circular saw by the same maker, and a band-saw 
made by Messrs. Coates themselves, who also 
turned out the wood lathes here used. The whole 
is steam heated. The smithy has twelve forges, 
and has three steam hammers, the principal being 
a 15-cwt. double-acting hammer, by Messrs. Glen 
and Ross, with which stuff up to 9} in. in diameter 
has been welded. The heaviest forgings handled 
here weigh 30 cwt. Amongst other work done is 
the forging of solid flanges on to 54-in. shafting. 
A light automatic steam-hammer is used for forging 
bolts up to 2 in. in diameter of shank. The forges 
ave supplied with air by a Sturtevant No. 6 blower. 

The machine-shop measures 300 ft. by 70 ft. The 
machinery here is driven by a compound horizontal 





Corliss engine, capable of indicating 250 horse- 


RAVENHILE ROAD 


The spindle is of steel, 5in. in diameter, with a tra- 
verse of 10 ft. Itis fitted with a quick hand motion in 
either direction, and also with quick and slow ‘‘self- 
acts,” all controlled from the saddle, and arranged 
so that the attendant can manipulate them with 
one hand. The saddle which carries the spindle 
is balanced, and can be raised or lowered either by 
hand or power, its total range of motion being 9 ft. 
The heavy column on which this saddle slides is 
itself capable of being traversed by hand or power 
along a horizontal bed for a distance of 15 ft. 6 in. 
The power motions for the saddle and column are 


all arranged so as to be under control from the | 


saddle itself. The work-table in front of the 
machine is 20 ft. long by 8 ft.6 in, wide. A boring 
stay is provided as shown. The total weight of this 
fine machine is over 26 tons. The other tools in 
this shop comprise the usual complement of heavy 
slotters, shapers, planing machines, lathes, milling 
machines, and turret capstan lathes. 

The main bay of the shop is served by one 30-ton 
and one 10-ton rope-driven traveller, whilst in 
the side gallery is a 5-ton hand traveller. An air- 
compressor made in the works supplies air at 80 1b. 
pressure to the pneumatic portable drills, of which 


several are constantly in use. This air supply 
is also employed instead of steam when testing 
small engines. The shops are runon the premium 
system, the workmen being given 50 per cent. of 
the saving effected on the standard time rate. 

The boiler works, as stated, are on the quay 
side. They cover an area of three-quarters of an 
acre, all under roof, the shops being divided into five 
bays, three of which are each provided with 6-ton 
travellers, and the fourth with a 40-ton traveller, 
the latter being of 50 ft. span. In the westernmost 
bay are grouped most of the machine-tools, including 
three large radial drills and a special machine for 
cutting out the openings in the end plates of a boiler 
to receive the mouths of the furnaces. In the 
next bay is a boiler-shell drilling-machine built by 













Messrs. Campbells and Hunter, of Leeds. This 
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and closet. and lofts. 
2. Small stoves and shed. 2. Smiths’ shop. 
3. Large stoves and shed. A. Offices. 
4. Shed. B. Stores. 
B.: ‘¢s C. Screwing-shop & loft. 
eee D. Coal store & chimney 
| 8. Machine-shop. 
mote A. Boiler-house. 
i B. Engine-house. 
10. Shed and weigh- house, C. Electric-house. 
11. Shed. 4. Machine-shop & chimney 
12, Faller and yard. A. Riveting-tower. 


5. Finishing-shop. 











Bae: 





LAGAN FOUNDRY. 


240 0: i 









--1440 








has four drilling-heads, and will take in shells 
up to 9 ft. in diameter. Another machine by the 
same makers, of the same capacity, has six spindles, 
and is used for drilling the longitudinal seams of 
boiler shells. Under the tower of the works is 
fixed an hydraulic riveter made by Messrs. Berry 
and Co., Leeds, which is capable of clusing 
steel rivets up to 1¢ in. diameter. The tower 
is sufficiently high to enable the shells of Lanca- 
shire boilers 30 ft. long to be riveted up by this 
machine, the crane by which they are suspended 
above it being of 30 tons capacity. The rolls will 
take plates 8 ft. 10 in. wide, and bend up to 1} in. 
in thickness. The plate-edge planing-machine can 
plane at one setting plates 24 ft. long. Adamson 
ring furnaces are largely employed by Messrs. 
Coates. The furnaces are welded under a steam 
hammer, and flanged in a special machine supplied 
by Messrs. George Booth and Co., Halifax, whilst 
the rivet holes are drilled by means of Mr. Coates’s 
patent four-spindle machine, and the rivets are | 
finally closed by a portable hydraulic riveter. 
Power for the machines is supplied by a com- 
ound side-by-side engine of 120 horse-power, 





aving Corliss valves on the high-pressure and ordi- 
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Fig. 52. SECTION A.B. 
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Fig. 54. CROUND FLOOR. 
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5] 
nary slide-valves on the low-pressure cylinder. The | latter are each in one piece, }§ in. in thickness. | that already provided was necessary for housing 
flywheel is turned to receive rope belting, the Of lighter work may be mentioned four tanks, 20 ft. | the workmen who preferred living as close to their 
American type of this being used. A single endless in diameter by 20 ft. high, being built for the British place of employment as possible. A site was found 
rope passes round the flywheel and its follower, this Aluminium Company, for their works at Larne, we only some ten minutes’ walk from the works and 
rope being kept tight, and guided by a jockey pulley. | also noticed amongst others a boiler in progress for on the borders of pine-woods, where a village was 
The air required for the pneumatic caulking tools | the Admiralty. ‘founded, to which the name of ‘ Borsigwalde 


and chipping chisels is supplied at 80 lb. pressure | - | move ven ; nant nenteen pre ae i nl 
by a Brotherhood rotary air-compressor. Amongst | : 7 4 7 ; ere houses have been built for amilies in 4 

the special work in hand may be noted marine type | BOBSIG'S ¥ Vee ; GERMANY houses, the size varying from one room and kit- 
boilers for Africa. These measure 9 ft. 3 in, in (Continued from page 725.) chen to four rooms and kitchen, with the usual 
diameter by 9 ft. 3 in. long. The plates used for | BorsIGWALDE. appurtenances. Each tenement has a small front 
the shell are 1,4 in. in thickness, and the full | WHEN the new works at Tegel were being built garden, and at the back a plot of land is divided off, 


width of the distance between the end plates. The'it was plain that further accommodation beyond ' so that each family has its own part for cultivating 
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graph and drawings, which we reproduce on the 
present page and page 794, of the dwelling-houses 
erected by Mr. Borsig for his workmen at Tegel, will 
be studied with attention. It will be noted that, 
consistent with the general practice in Germany, 
the style is more akin to that adopted largely in 
the towns of Scotland than to that in England ; 
although in working-class districts in the north 
there is a disposition for each workman to have a 
house of his own, with a little plot of ground to 
cultivate asa garden. In Germany the cellars are 
in the basement, the buildings have three floors, 
partitioned off as dwelling-houses of two, three, 
and four apartments ; while on the top floor there 
are two or three large rooms devoted to lumber ; 
a fourth being utilisable for the drying of clothes. 
The engraving, Fig. 50, gives a general view. 

Figs. 51 to 56 illustrate one of the most typical 
of these tenements, which are built of white and red 
brick, with iron jvists for carrying the floors. The 
building itself is 36 ft. 1 in. deep, with a frontage of 
41 ft. 8? in., the height from foundation to apex of 
roof being 79 ft. 87 in. The height of ceiling is 
10 ft. to 11 ft. This tenement accommodates six 
families. There are six cellars and a wash-house in 
the basement, eighteen living-rooms on the ground 
floor and on the first and second storeys, and two 
large lumber-rooms and a drying-room in the 
attics. The total cost of this building, which 
is finished in a very satisfactory style, was 
20001. Little description of the various tenements 
is needed. Starting with the basement, Fig. 53, 
it will be seen that the cellars are fairly com- 
modious, the smallest having an area of 12 square 
metres (130 square feet). On the ground floor, 
Fig. 54, the rooms are in some cases smaller than 
those above, owing to the space required for the 
passage-way, which is 5 ft. 3 in. wide. In the two- 
apartment tenements there is a kitchen 9 ft. 6 in. 
wide by 14 ft. 9in. long, and a living-room 12 ft. 2 in. 
by 16 ft. 4in. The rent for such accommodation is 
17s. 6d, per month, excluding taxes. On the other 
side of the entrance passage, still on the ground 
floor, there is a tenement with three rooms and a 
kitchen ; the kitchen, however, is smaller, being 
only 10 ft. 6in. by 11 ft. 3in., while the rooms 
are, as a rule, about 160 square feet. The rent for 
this accommodation is 3ls. per month, excluding 
taxes. On the first and second floors, Fig. 55, there 
are tenements with two rooms and a kitchen, the 
apartments being about the same size. The rent for 
such a'three-apartment house is 27s. per month, 
excluding taxes. In all cases the rents are given as 
per month, excluding taxes. Rent in all cases 
includes water, but the taxes are based here, as 
throughout Germany, on the income of the work- 
man, who pays a certain sum as State taxes, while 
tlie local tax, that raised by the community, equals 
the State tax, and a rate equal to 30 per cent. of 
the Imperial tax is also levied as a district rate. 

In Fig. 57 we give a plan of one floor of another 
style of building, where, although the depth is 
still 36 ft. lin., the frontage is 54 ft. 2 in. wide, 
the height continuing practically the same with the 
same number of floors. In this house there are 
28 living-rooms, eight families being accommodated, 
one of them in the attics. On the ground floor 
there are two tenements, each with three rooms 
and a kitchen, two rvoms being to the front, 
with a kitchen and room behind ; but as separate 
entrance is provided, these may be converted into 
four two-room houses. The rooms are all fairly large, 
the largest being 11 ft. 6in. by 15 ft. 5 in., and 
the rent for the four apartments is 31s. to 32s 64d. 
per month. On the first floor, the plan of which 
we reproduce in Fig. 57 on page 794, there is a 
slightly different arrangement. The space over 
the entrance vestibule on the ground floor is 
utilised to form a kitchen, with rooms on each 
side. This tenement is rented at 24s. per month, 
while the other two tenements on each floor with 
two rooms and a kitchen are rented at 23s. 6d. per 
month. In the attic there is un additional tenement 
with «ne room and a kitchen, as well as large 
lumber-roons for each of the tenements (nine in 
all). The collective rent for all these nine tene- 
ments is 131/. per annum, excluding the rates, and 
the total cost of the building is 24501. 

The third type of building is illustrated by the 
plan, Fig. 58. Here the depth is the same, and 
the width of frontage 53 ft. 74 in. In this case there 
are four two-apartment tenements on each floor, 
making twelve in all, with an additional tenement in 
the attic. In practically all cases each room has an 
area of from 170 te 195 square feet, while each 
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kitchen has from 130 to 150 square feet, and 
the amount charged is from 16s. to 20s. per month, 
according to floor. All rents given exclude taxes. 
The plan reproduced is that of the ground floor. precipitating lime salts contained in water have from 
In the upper storeys the kitchens to the front of | time to time been illustrated and described. The 
the building are rather larger, sharing between | subject is no new one, and the principles involved are 
them the width of the corridor, with doors leading | pretty much the same in all the apparatus with 
from the stair-landing. This building cost 2600/. which we are acquainted ; the only difference being 
to erect, and the total annual rent-roll for the in the mechanical details, and it is in these mechani- 
thirteen tenements is 145/. to 1501. As before, ©al details where lies the superiority of one system 
there are cellars for each of the tenants in the Ver another; or, what is perhaps synonymous, the 
basement, and a wash-room ; while on the top floor best machine is the one which performs its duties with 
there are two lumber-rooms common to the tenants, the greatest degree of regularity and with the least 


: cece amount of trouble and attention. 
and also a room for drying clothes. | Though not much known at present in this country, 
(To be continued.) 


the water-softener which we illustrate on pages 795 and 

| 797 has, we understand, met with great success in 
| America, where a great number of installations have 
NEW DOUBLE-CYLINDER STEAM FIRE- | been established, chiefly on railways, for treating the 
ENGINE. various waters used in locomotives. It is known asthe 

WE illustrate on page 787 a new steam fire-engine| Kennicott Water-Softener, and is manufactured by 
which has been specially built by Messrs. Merryweather | the Kennicott Water -Softener Company, Chicago. 
and Sons, of London, for Newcastle-on-Tyne, to meet | The company, with a view to introducing the appa- 


the requirements of the fire brigade. It is capable of | ratus into this country, intend manufacturing it over 
delivering 750 gallons of water per minute, and will | here. 


THE KENNICOTT WATER-SOFTENER. 
THE subject of water-softening has frequently been 
referred to in our pages, and various appliances for 








Great reliability is claimed for this softener, 
throw a single 14-in. jet over 150 ft. high, or two,| with a minimum of attention, two hours per day of 
four, or six smaller jets simultaneously. The pattern | 24 hours for one man being, it is said, all that is 
is the ‘‘Greenwich ” type, with double cylinders and | required for the perfect operation of a softener with a 
gun-metal pumps placed horizontally between the | capacity of 10,000 gallons per hour. 
frames. | In construction. the apparatus consists of a a 
To prevent corrosion by the Newcastle water, which | drical steel tank, on the top of which is a platform 
has been found to affect iron boilers, the new engine | which carries the appliances for mixing and distribut- 
has been fitted with a patent boiler of solid copper, | ing the reagents, which are usually lime and soda ash. 
with special metal water-tubes and copper fire-box.| On the top of the tank is also a water-wheel, over 
Steam can be raised in this boiler to full working | which the hard water is first pumped on its way to the 
pressure from cold water in from 6 to 10 minutes from | softener. Placed centrally within the tank is a conical 
time of lighting the fire. The fire-door is at the rear, so| downtake, and within this the lime-water saturater 
that the engine can be stoked while travelling ; and the may be fixed, if desired, in order to prevent freezing. 
engineer riding on the footplate has steam and water | In the apparatus under notice, however, the lime- 
gauges, steam Blast, injector, &c., all within reach. |saturator is placed outside the tank. All machines 
The machinery consists of a pair of steam-cylinders | made now, however, have the saturator placed inside 
driving a pair of pumps direct, steel piston-rods con-| the cone B. In a compartment at the top of the 
necting steam and water pistons. Cross-heads of|tank the water and the netessary reagents are 
special form are provided, working in guides over the | intimately mixed, and here the precipitation of 
pumps, and driving a crankshaft by means of con- | scale-forming material takes place. The water and 
necting-rods. This crankshaft determines the stroke | precipitate overflow from the mixing chamber, and 
and actuates the slide-valves by means of eccentrics. | travel slowly down through the cone before mentioned. 
The pumps are in one solid gun-metal casting, and large | On account of the size and shape of the latter, 
polished copper air-vessels are placed on both suction | the rate of flow gradually decreases, so that the 
and delivery chambers. A feed-pump to supply the precipitate falls away from the water, and collects on 
boiler is also fitted, as well as an arrangement for feed-| the conical bottom of the main settling tank. From 
ing from main pumps in case of necessity. An| there it is periodically blown out into the sewer by 
injector is provided drawing from the tank in one of| means of a valve. After reaching the bottom of the 
the rear bunkers, which can be supplied from the! cone, the water turns and rises through perforated 
main pumps or from a separate supply. baffle-plates, and any precipitate left in the water 
The engine frame is of planedsteel, strongly stayed, | attaches itself to these. When sufficient precipitate 
and mounted on wrought axles, horizontal steel springs | has settled upon the plates, it slides off and falls to 
and high wood Shee of the Archibald type, with | the bottom of the tank, and the plates do not require 
polished metal hubs. “ Double lever brakes are fitted, | cleaning. Finally, the water passes through the wood- 
a large hose-box, forming seats for the driver and | fibre filter at the top of the apparatus, where any 
firemen, is placed in front of the boiler, and a full set | remaining particles of lime or magnesia are removed. 
of accessories are provided, | It then flows into the storage tank without repumping. 
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The actual details of the machine will be better 
understood on reference to the illustrations given on 
page 795 and subjoined. Fig. 1 is from a photograph of 
one of these softeners on the Chicago and Eastern IIli- 
nois Railway, and gives a good idea of the apparatus, 
together with its storage tank on the left-hand side ; 
Fig. 2 is a vertical section through the softener ; Fig. 3 
shows the water-wheel to rather a larger scale than 
the last ; while Figs. 4, 5, 6,7, and 8 show the arrange- 
ment of the various details at the top of the tank. 
The water to be softened enters the box D, Figs. 2, 
3, 4, and 5, and from there flows to the wheel C, which 
it turns. The amount of water flowing on to- the 
wheel can be regulated by means of an adjustable open- 
ing in the bottom of D. A reagent box Y is placed 
as shown in Fig. 3, and this box is kept filled 
to a constant level with the solution in the follow- 
ing way :—As the amount of water pumped into the 
softener varies the head of water in the box D, it raises 
or lowers the float contained therein, and by means of 
rods and levers connected to the pipe Z, shown in plan, 
Fig. 5, raises or lowers the pipe, so that the head of 
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the reagent over the opening in the lift-pipe is always 
the same as the head of the hard water over the opening 
in the bottom of the hard-water box O. In this way 
the amount of reagent furnished for the purification 
of the hard water is at all times an exact proportion 
of the amount of water pumped. The water used for 
supplying the lime-saturator is taken from that which 
has been softened, and is lifted up into the box Y by 
means of a wheel with the curved arms G. The water 
which is picked up by these arms flows towards the boss 
of the wheel, and from there along the pipe P, Figs. 4 
and 5. The lime-saturator, when placed inside the 
cone B, has a stirrer placed at the top for mixing the 
reagents, 

The hard water which turns the wheel flows from the 
latter into the cone B, where it is mixed with lime-water 
trom the lime-saturator F through the pipe U and with 
the reagent from the tank Y. The reagent mostly used 
is soda, which is placed in a basket at the top of the 
soda-tank E, Figs. 2, 3, 4, and 5. The soda-tank is sup- 
plied with hard water from the pipe above. The water 
in the lime-saturator is agitated by means of a stirrer 


which is worked by gearing driven by the chain M | 


from the wheel G. The lime-box and stirrer are shown 
in Figs. 6, 7, and 8. The box is, however, not shown 
in the same position in the other views, but inside the 
saturator at the top. The saturator is supplied with 
softened water through the pipe R, Figs. 4 and5. The 
lime-water and soda solution fall upon the mixing- 
plate K, Figs. 2 and 3, where they mingle with the 
hard water coming from the wheel OC, and the 
mixture then falls twa with slowly-decreasing velo- 
city through the cone B, while any recipitate 
that may be formed falls to the bottom of the tank A, 
and can be blown out. The water, when it reaches 
the bottom of the cone B, turns round and rises 
through the er eeere plates H, as before stated. Any 
precipitate that may settle on the plates H falls down 


their inclined surfaces, and then descends round the 
outside of the cone B. At the top of the tank A are 
| the wood-fibre filters L, which remove any remaining 
| precipitate there may be in the water. S, Fig. 5 
|is a valve to check the supply of hard water. The 
|soft- water pipe, which supplies the lime - water 
saturator, passes from top to bottom, inside the 
saturator, right down to the agitator, which is shown 
| at the bottom. W, Fig. 4, is a float for regulating 
| the supply of soda solution from the tank E. 

| .These water-softeners have been made of a very 
‘large size, and we understand that in the United States 
| there is one at work which softens 60,000 gallons of 
water per hour. 





- 








THE WESTINGHOUSE BLOWING-ENGINE. 
On the ——_ plate of our present issue, and on 
ges 798, 799 and 802, we illustrate a new design of 

lowing-engine recently brought out by the Westing- 

house Machine Company, of Pittsburgh, Penn., U.S.A. 
Six of these engines have recently been constructed, 
three having n erected at the works of the 
Toledo Furnace Company, at Toledo, Ohio, and three 
at the works of the goneh Chicago Furnace Company, 
at South Chicago, Illinois. These have been installed 
under the direction of Mr. Julian Kennedy, of Pitts- 
burgh, the well-known consulting engineer, who has 
acted for the two companies. 

In our illustrations, Figs. 1 and 2 on our two-page 
plate are end views, Fig. 3 is a front view, Fig. 4 is a 
section, and Figs. 5 and 6 are details. Figs. 7 and 8, 
page 798, are vertical sections through the air-cylina 
ders, showing the inlet and discharge valves. Fig. 9 
shows a valve to a larger scale. Figs. 10 and 11 are 
indicator diagrams, the former for steam and the latter 
forair. Figs. 12to 17 are from photographs of various 
parts of the engines. 

The arrangement is that known as the long cross- 
head type, and consists of three engines placed in 
line, two only being shown in our illustrations. The 
centre unit can be used as a low-pressure stage in 
conjunction with either of the other two, which are 
operated by high-pressure steam, compounding being 
effected through a receiver in the exhaust system of 
the high-pressure engines. A reducing valve is fitted 
so as to enable the low-pressure cylinder to take steam 
direct from the boilers. The three engines are each 
capable of exerting 2000 horse-power, and are designed 
to run in couples, either condensing or non-condensing. 
Two are sufficient to. operate the furnaces, one being 
held as a spare. 

The steam-cylinders of the high-pressure engines 
are 50 in. in diameter, and of the low-pressure 96 in. 
in diameter, and all have a stroke of 66in., The air- 
cylinders of all the engines are 96 in. in diameter. 

The air is delivered into a main duct leading to the 
furnaces, each inlet being provided with a check-valve. 
Regulation is effected through a ball-governor. The 
engine operates at a constant speed, but increases the 
air pressure as resistance is offered by the burden in 
the furnace, and vice versd. 

In these engines the designers have aimed at securing 
rigidity of construction, so as to fulfil, without undue 
stress, the severe and continuous duty required by the 
conditions of service. The materials were all supplied 
under the specification of the International Association 
for Testing Materials, and they may therefore be taken 
to conform to the most approved modern practice. 

The important cast-iron parts were made of ‘‘ gun 
iron” melted in the open-hearth or air furnace, and 
possessing a tensile strength of about 30,000 1b. per 
square inch. The steel castings were thoroughly re- 
annealed, and important forgings were made of steel 
supplied by either the Bethlehem or Midvale Steel 
Companies. 

In regard to details of construction, the bedplate 
which rests immediately upon the foundation is cast in 
one piece, as shown in the perspective views (Figs. 14 
and 16, page 802). It is of box form, strongly ribbed, 
and with a continuous bearing surface on the founda- 
tion, except where holes exist for removing cores and 
for the 4-in. foundation bolts. The bottom portion of 
the main shaft bearings is a removable shell ; these 
bearings, which are lined with Babbitt metal, are both 
bored to size at one time with a special boring appa- 
ratus to insure alignment, and afterwards scraped 
and provided with deep spiral grooves for lubrication. 
| Caps for the shaft bearings are in one piece, having 
overhanging lips with scraped fit to prevent side play. 
They are substantially bolted to prevent lifting ; and 
are Babbitted and bored to fit theshaft. An ample 
grease-box is cast in each cap. ‘ 

The flywheels, Fig. 13, page 799, are 22 ft. in dia- 
meter, and each weighs 63,000 lb., with the counter- 
balance in the rim; they are calculated to run 
safely at a speed of 100 revolutions per minute. 
Each flywheel hub forms a crank-disc, as shown 
in Fig. 17, and is of air-furnace iron cast in one 
piece, being faced, and turned with a recess on 
the periphery, and fastened to the shaft by a sub- 





stantial key. To insure accuracy of alignment the 
holes for the erank-pins in each pair of discs were 





finish-bored at one setting after the discs were secured 
to the shaft. The rims and arms of the wheels are of 
air-furnace iron, cast in halves, as shown in Fig. 13, 
page 799, and are finished at the-joint. -To prevent 
side play they are counter-bored to form a collar which 
fits-into the recess on the periphery of the crank- 
discs. The rims are faced on both sides and are 
turned, pockets being cast in them for barring. The 
arms are securely held to the hub by bolts, and keyed 
to prevent turning, and the joints in the rim are 
securely fastened by internal links. The crank-pins 
are high-grade steel forgings containing about 0.50. per 
cent. carbon. . They were ground true on centres and 
forced into the crank-discs by hydraulic pressure and 
afterwards riveted. The parts which serve as bear- 
ings for the connecting-rod ‘boxes: are 12-in. in dia- 
meter by 11 in. long, thus providing ample cross- 
section and surface. The outer flange is a separate 
disc or cap fastened securely to the pin by tap-bolts. 
Axial and radial oil-holes are bored and served with 
centrifugal oilers. The main shaft is of hydraulically- 
forged open-hearth steel of from 0.40 per cent. to 0.50 
per cent. carbon. It was accurately turned all over 
and faced on ends. 

Each engine has two connecting-rods of open-hearth 
forged steel of from 0.25 to 0.30 per cent. carbon, 
finished all over. They are of the solid end type, each 
end provided with air-furnace cast-iron boxes, Babbitt 
lined, and having adjusting wedges so arranged as to 
take up wear, while maintaining as nearly as possible 
a constant length. The piston-rods are open-hearth 
steel forgings containing 0.50 per cent. carbon, They 
are carefully machined and ground true and smooth. 
The cross-head, illustrated in Fig. 15, page 802, is a 
steel casting of about 0.30 per cent. carbon, carefully 
annealed. The ends are turned to form cross-head 
pins, each 12 in. in diameter, 11 in. long, the faces of 
which are fitted with discs,‘ secured to them by 
tap bolts.. The cross-head shoes are of cast iron, faced 
with Babbitt metal and bolted to the cross-head, 
adjustment for wear being provided for by inserting 
liners. special care was taken in designing the cross- 
head to have an ample amount of metal, so as to pro- 


‘vide a large margin of safety, where the stresses would 


be most severe. The castings were carefully inspected 
to insure them being thoroughly sound and solid, all 
initial foundry strains being eliminated by the anneal- 
ing process. The pin surfaces were. finished true by 
grinding, and the boring for both piston-rod fits was 
made with a bar at one setting. An idea of the 
massiveness of these castings may be obtained from 
the depth along the vertical centre line, which is 4 ft. 
2 in. over all. 

In connecting the pistons and cross-heads, the lower 
ends of the piston-rods are turned cylindrical, and-are 
inserted into sockets in the cross-heads with a slip fit, so 
that each touches the bottom of its socket. A taper 
steel key is driven through a keyway, cut through the 
cross-head and rod, to hold the two together.. The 
keyway is offset in the two pieces, so that the key, 
when driven in, forces the rod with great pressure 
upon the cross-head at the bottom of the socket. By 
this means a positive connection is insured, there 
always being an excess of pressure in one direction, 
notwithstanding the alternations: of stress in the rod, 
due to the reciprocating action of the engine (Fig. 6). 

The steam-piston is of air-furnace iron, cast in box 
form, strongly ribbed and machined all over. A pack- 
ing-ring of cast iron is pressed against the cylinder by 
springs. Each piston-rod has a collar forged solid 
upon it, and the rod is passed ——- the piston until 
the latter comes against this collar (Fig. 4). 

The steam-cylinders are made of hard close-grained 
air-furnate iron. The walls were cast sufficiently thick 
to allow of re-boring 4-in. in diameter larger than in 
the original design. The exhaust-box is cast separate 
from the cylinder, and does not come in contact with 
the walls, thus reducing internal-cylinder condensa- 
tion. Lagging of non-conducting metal is provided, 
and the whole is covered with a steel jacket. 

The steam-cylinder heads are of air-furnace cast iron, 
of ribbed construction, and, where exposed, have false 
covers, the intermediate space being filled with non- 
conducting material. The cylinder covers are all a. 
vided with a suitable automatic relief valve. h 
cylinder head casting contains four valve chambers for 
the Corliss type of valves (Fig. 4). 

Each air-cylinder is of hard close-grained air-furnace 
iron. The walls are made sufficiently strong to act 
as the main columns or framework. supporting the 
superimposed parts of the engine. A manhole is pro- 
vided in the side 18 in. in diameter, the cover of 
which is made of the same iron as the cylinder itself. 
This manhole provides access to the interior of the 
cylinder to allow inspection and removal for repairs 
of the follower and packing ring, each of which is made 
in four pieces to facilitate these operations (Fig. 7). 

The top and bottom heads of the air-cylinder are of 
air-furnace cast iron. Each head is bored and fitted 
with two cast-iron bushings or shells of 274 in. inside 
diameter, in which the positively actuated inlet and 
outlet piston valves operate. Two annular port open- 
ings with diagonal bridges are supplied in each shelli 
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The air-discharge chamber of each head is provided | 
with a connecting pipe or elbow, and the two elbows | 
unite to form a yoke or Y, terminating in a single | 
outlet 28 in. in diameter, to which is attached a suit- 
able check-valve. Automatic air-relief valves are | 
rovided in each head, and these are set to operate at | 
35 lb. pressure. | 

The piston for the air-cylinder is of air-furnace iron 
cast in one piece, hollow and ribbed. It is supplied 
with a sectional packing-ring of cast iron set out by 
springs and secured in “swgete 4 a follower ring of cast | 
iron. It is secured to the rod in the same manner as 
the steam piston (Fig. 4). 

The piston has two semi-cylindrical concavities 
running across it on both its top and bottom sides, 
which fit over corresponding convexities in the cylinder 
heads that contain the valve chambers. The whole 
outside surface of the piston head is machined, so as 
to reduce clearance at each end of the cylinder. 
——_ provision is made to prevent the piston turning 
on the rod. 

The air-valve and valve motion, illustrated in Figs. 7, 
8 and 9, annexed, constitute the most novel feature in 
the design. They are of the Kennedy horizontal 
double-ported piston type. Both inlet and outlet 
valves are 274 in. in diameter, fitted with cast-iron 
spring packing-rings which were carefully re-turned 
after cutting the joint, the latter being protected by a 
keeper. The inlet valves are operated by a simple 
harmonic motion through bell-cranks. They open 
when the crank is slightly past the dead centre, the 
piston having by this time travelled about 1 in. of its 
stroke, thus relieving whatever compression there ma: 
be in the clearance space. They close when the cran 
reaches the opposite dead centre. The outlet valves 
are worked by means of racks and sectors driven 
through a Corliss wrist-plate, and are arranged so as 
to give a quick opening, and a very long dwell when 
closed. They are set to begin opening at the time the 
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ressure has risen to 8 lb. per square inch in the cy- 
finder. There is said to be absolutely no slip to these 
valves, as they have = to be very tight, and to| 
shut very rapidly, the ports being entirely closed at | 
the instant the engine passes the dead centre. “The | 
valve motion gives an indicator card, at 15 lb. per | 
square inch pressure, which i: claimed to be as nearly | 
perfect as could be attained from an ideal poppet | 
valve. The gear will operate within a range of Lane 
6 lb. to 20 lb. pressure, with a loss of not more than 
1 per cent., due to the fixed point of valve opening, | 
such loss being no greater than that in engines | 
having the best type of poppet-valve outlets. Our | 
illustration, Fig. 11, gives diagrams from the air | 
cylinders. 

The whole valve mechanism is positively operated, 


and receives its motion from a lay shaft in the bed- | strength to be 
plate of the engine, and geared from the main shaft 
(Fig. 16‘. This lay shaft is provided with cranks instead 
of with eccentrics to operate the valve motion, and 
the links connecting with the latter are of sufficient | 








automatic releasing valve-gear. 
surfaces are fitted with square hardened steel plates, 
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rfectly rigidin operation. Each link 


is provided with ample means for adjustment. 


he high-pressure engines are fitted with a Corliss 
The disengagement 
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detachable, so that all eight edges may be successively 
used. All connections are made with steel rods, 
having heads provided with means for taking up wear 
and for adjusting the length between journals. The 
steam-valves are closed by dash-pots. -The pin con- 
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nections are finished true by grinding. Each high- 
ressure engine is provided with a governor of the fly- 
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|steam gear, adjustable by hand from zero to half 
stroke. The valve-gear on each engine derives its 
all type, positively operated by gearing. It has a/ motion from an eccentric on the lay shaft in the bed- 
speed-adjusting device which may be shifted by hand, | plate. This operates a guide-plate which reciprocates 
and is of sufficient range to give a speed of from 25 to | vertically, and to this the valve-rods are attached. 
50 revolutions per minute without stopping the engine. | A cast-iron housing, cylindrical in form, surmounts | y 
e low-pressure engine is supplied with Corliss trip | the top head of each air cylinder. These housings, as 





shown in Fig. 12, annexed, are cast in one piece, but 
are united at the top only, two gates being left open 
at the bottom to facilitate the insertion of the cross- 
head. A separate distance - piece, securely bolted, 
closes the gate at the base. These housings form 
the crosshead guide surfaces. They are provided 
with suitable window openings at the sides for operat- 
ing pu and rendering the piston-rod packing 
accessible. The high-pressure steam-cylinder is pro- 
vided with an easily operated throtile-valve, possess- 
ing an opening of| 12 in. in the clear. Valves are 
provided between the cylinders and the receiver, 
such as are needed to make the engines operative 
under the conditions, or in the combinations, of work- 
ing before mentioned. A suitable steam-reducing valve 
is furnished in order to admit steam to the low-pres- 
sure engine while starting, and also while it may be 
run as an independent simple engine, in the manner to 
which reference has already been made. Each engine 
is supplied with a complete set of platforms and rail- 
ings at three levels, so arranged that the various 
operating parts may be readily accessible. The plat- 
forms themselves are cast-iron checker-plates ; the 
hand-rails are of drawn-steel tubing. One iron stair- 
way gives access from the floor to the three engines. 

he piston-rod stuffing-boxes of both steam and 
air-cylinders contain metallic packing. All other 
stuffing ~ boxes are supplied with fibrous packing. 
Each working part is provided with oil-holes, grooves, 
and such res Lm devices as will insure a proper supply 
of lubricant throughout all wearing surfaces. Kac 
steam-cylinder carries = it a sight-feed oil-pump, 
mechanically operated from the valve motion. 
suitable feeding device is provided for introducing 
lubricants into the air-cylinder. - Centrifugal crank- 
pin oilers are supplied, and the remainder of the oiling 
system is carefully planned, so as to insure’ perfect 
and constant lubrication with the least labour. Where 
necessary, oil-guards are arranged to catch drip, and 
to prevent the flowing and wasting of lubricants. 

hese engines have, at the time of writing, been in 
operation for about three months, and although they 
have not yet run compounded, owing to the incomplete 
condition of the plant, they are reported to have 
given highly satisfactory results. The diagrams re- 
produced in Fig. 10 were taken merely to check 
the accuracy of the valve setting, and, as will be 
gathered, indicate a satisfactory steam distribution. 
The cards wete taken from the high-pressure cylinder 
only, the low-pressure engine not having been operated 
condensing. ‘The air cards, Fig. 11, were taken simul- 
taneously with the steam cards, by the side of which 
they appear. It should be borne in mind, in examin- 
ing curves on the air diagrams, that both the inlet and 
outlet valves are worked positively. At the points 
where peculiar breaks in uniformity of the curves 
occur, the outlet valves are suddenly opened, and 
beyond these points the engine forces air directly into 
the air-pipes. A number of irregularities appear in 
the delivery lines at points where the air-cylinders of 
the other engines either begin to deliver air into the 
receiving pipes or cease to do so. 

The. total weight of the high-pressure engines is 
610,000 lb., and of the low-pressure engines 685,000 Ib. 
These weights are considered to indicate that the 
engines are the heaviest and most substantial of any 
blowing-engines of their size so far constructed. 





Inp1aN CoaL-M1intnc.—The mining of coal in British 
India made steady progress during the ten years ending 
with 1902 inclusive, the output having moved on as 
follows, year by year :— 


Year. Tons. 
1893 .. os - - a 2,257,992 
1894 2,447,290 
1805... * da ae ed +e es 3,126,426 
1896 .. ve os Py aN = Se 3,468,916 
1897 .. “§ * od is em ie 8,572,799 
1898 4,075,632 
1899 4,367,023 
1900 5,475,662 
1901... “3 ee és ee ae ‘a 6,038,053 
1902 6,779,877 


The remarkable feature in these figures is that produc- 
tion increased uninterruptedly all through the decade, 
although the rate of progress was accelerated in 1901 
and 1902. ~The great increase in Indian coal production 
has occurred in Bengal, which yielded the following 
quantities during each of the ten years under review :— 
Year. Tons. 


1893 1,870,720 
1894 2,035,934 
1895 . 2,716,155 
1896. 3,087,920 
1897. 3,142,497 
1898 . 3,622,000 
1899 . 3,822,930 
1900 . 4,978,478 
TSF ot Ane re 
1902 6,259,236 


Coal is also raised in the Punjaub, the Central Pro- 
vinces, Assam, Burma, and Baluchistan, but only to a 


Fang arg small extent. No coal has been raised in 
ras 


the residency since 1895. Indian coal ——- 
to be growing cheaper rather than otherwise; of late 
ears its price has averaged about 4s. per ton, while in 
1893 its average worth was about 6s, 6d. per ton. 
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THE STEAM TRIALS OF H.M.S. ‘‘ QUEEN.” 


Tue British battleship Queen, built at the Devon- 
port dockyard, engined by Messrs. Harland and 
Wolff, Belfast, and supplied with Babcock and Wilcox 
boilers from that company’s works at Renfrew, has 
completed her contract trials with satisfactory results, 
which we set out in the accompanying table. The 
vessel is 390 ft. long, 74 ft. beam, and at a draught of 
254 ft. displaces 15,000 tons. She has a broadside 
belt of 9 in. of harveyised armour, with 3-in. side 
armour above the belt, and 12-in. bulkheads at 
the forward and after end of the citadel, with 12-in. 
armour on the barbettes. But as we fully de- 


Official Trials, 


Total firebar surface, 1147.5 square feet. 
Total tube heating surface, 38,400 square feet. 


| | 
| 8 Hours. 30 Hours. 30 Hours. 


Nov. 30 & Nov. 26 


Date of trial.. Dec. 5, 
1903 Dec. 1, and 27, 
1903 1903 
Indicated horse-power 15,556 11,670 3058 
Revolutions per minute .. --) 116.15 106.35 69 
*Coal per indicated horse-power 
Ib 1.76 1.61 1.84 
Steam pressure at boilers Ib. 243 232 205 
Draught pressure in stokehold ‘ 
inches of water 5 Nil Nil 
Heating surface per indicated 
horse-power of main engines 
square feet 2 47 3.29 5.02 
Coal per square foot of grate per 
hour ; os 43 Ib 23.86 16.4 12.25 
Number of boilers in use .. os 15 15 6 
Indicated borse-power developed 
per boiler os os ee 1037 778 510 


* In arriving at the rate of coal consumption, the power taken 
is that indicated by the main engines only ; while the coal for all 
purposes is included. 
scribed the ship on the occasion of the launch, we 
need not here enter into details (see ENGINEERING, 
vol. lxxiii., page 318). Her armament includes four 
12-in. breech-loading, twelve 6-in. quick-firing, twelve 
12-pounder, six 3-pounder, and eight Maxim guns, 
with four submerged submarine tubes. The engines 
are of the three-cylinder triple-expansion type, with 
cylinders of 314 in., 514 in., and 84 in. diameter with 
a stroke of 51 in., and designed to make. 108 revolu- 
tions to give 15,000 indicated horse-power, which, it 
will be noted, was exceeded on the trial. 








Our Ratts Asproap.—The exports of rails from the 
United Kingdom in November showed some reduction 
as compared with November of last year, the total for the 
month coming out at only 41,735 tons, while the corre- 
sponding figures for November, 1902, were 55,340 tons, 
and for November, 1901, 39,919 tons. The colonial 
demand was, as usual, the main support of the exports, 
the shipments to the four principal colonial groups having 
been as follows :— 


| Nov., 1903. | Nov., 1902 | Nov., 1901. 











Colonial Group. 
tons tons tons 
British South Africa 9,110 9,893 3073 
British India 13 865 10,557 8363 
Australasia .. 505 15,948 9917 
Canada 4,815 227 7662 


Tt will be observed that the contraction of the exports in 
November was entirely attributable to the falling-off in 
the Australasian demand. The Argentine Republic took 
5706 tons of British rails in amon as compared with 
5041 tons in November, 1902, and 8088 tons in November, 
1901. Our aggregate rail exports to November 30 this 
year were 569,895 tons, as compared with 544,005 tons in 
the corresponding period of 1902, and 426,785 tons in the 
corresponding period of 1901. The exports to the four 
—— colonial groups in the first eleven months of the 
ast three years were :— 








Colonial Group. 1903. 1902. 1901. 
tons tons tons 

British South Africa 121,826 45,627 |. -_ 35,371 
British India 109,394 154,191 122,013 
Australasia .. 44,712 65,062 74,805 
Canada 83,755 71,084 52,277 


It will be observed that the moderate progress which 
theexports have made this year isdue entirely—and more 
than entirely—to the great demand for rails from South 
Africa. This has been occasioned by the injuries sustained 
by South African permanent way during the war, and the 
happy resumption of a policy of South African railway 
exténsion since the conclusion of hostilities. The Indian 
demand has been somewhat disappointing, and the same 
may also be said of the Australasian, On the other hand, 
Canada is becoming a much more valuable customer. Our 
rail shipments to the Argentine Republic to November 30 
this year were 36,366 tons, as com with 55,157 tons 
in the corresponding period of 1 and 71,863 tons in 
the corresponding period of 1901. The considerable 
demand which fortunately prevails for our rails in 
Argentina is explained, of course, by the fact that 
Argentine railways have been largely constructed with 
British capital. The value of the rails exported from the 
United Kingdom to November 30 this year was 3,037,7241., 
as compared with 2,953,668/. in the first eleven months of 
192, and 2,522,111/. in the first eleven months of 1901. 





NOTES FROM THE NORTH. 
Giascow, Wednesday 

Glasgow Pig-Iron Market.—This market continued in 
an idle and depressed condition last Thursday, and with- 
out prospect of an immediate improvement. In the fore- 
noon the price of Cleveland warrants declined 2d. 
further per ton to 41s. 6}d. cash and 41s. 6d. one month. 
The turnover was some 4000 tons. In the afternoon they 
declined another 2)d., making 5d. on the day. There 
were no cash transactions, but about 5000 tons were done 
at 41s. 6d. one month and 11 days, 41s. 4d. 21 days, and 
other prices, and the settlement price was :—Scotch, 
48s. 44d. ; Cleveland, 41s. 6d.; and hematite iron, 52s. 3d. 
per ton. Although there was no expansion of busi- 
ness in the market on Friday forenoon, the tone was 
rather better, and the price of Cleveland warrants 
recovered 1}d. to 41s. 54d. seven days and 41s. 4d. one 
month. There were no cash dealings, but closing buyers 
were quoted 41s. 5d. per ton. About 4000 tons changed 
hands at the first-named prices. The prices of Cleveland 
iron hardened still further in the afternoon, when 2000 
tons changed hands at 41s. 6d. cash and 41s. 5}d. one 
month, a recovery of 1d. per ton in the latter quotation. 
Business was also done unofficially at 41s. 3d. two months 
with sellers over. The market on Monday opened with a 
slightly improved tone, and a business aggregating 6000 
tons was done in Cleveland warrants up to 41s. 7d. per 
ton cash, and a halfpenny per month, and 41s. tha. 
four and 21 days. The improvement was not main- 
tained in the afternoon, when the price of Cleve- 
land receded 4d. per ton. Cash transactions were 
nil; but the month’s quotation declined to 41s. 54d. 
buyers at the close.. Only a small business of 150 tons 
was reported, and the settlement prices were :—48s. 44d., 
41s. 6d., and 52s. 3d. per ton. After an interval extend- 
ing over several weeks, business was done in Scotch war- 
rants on Tuesday forenoon. The general tone was steady, 
with quotations of Cleveland $d. per ton down from the 
ended day. There was only a very small turnover— 
not exceeding between 2000 and 3000 tons. Some 
“bear” covering and an advance in the price of London 
metals had the effect of improving the condition of 
the afternoon market, prices of Cleveland recovering 
24d. per ton, and business was also done at 41s. 5}d. three 
al with buyers over at that figure. Scotch warrants 
were nominally dearer at 48s. 10}d. cash buyers, and 
hematite iron was quoted at 52s. 44d. per ton. The 
turnover was 6000 tons, and the settlement prices were : 
—48s. 9d., 41s. 6d., and 523. 3d. per ton. A moderate 
business of 5000 tons was done this forenoon at steady 
rices—41s. 7d. cash and 41s. 84d. one month. There were 
nuyers of Scotch at 48s. 9d., and hematite iron at 52s. 3d. 
The market was fairly steady in the afternoon, and 4000 
tons formed the turnover. The settlement prices were : 
—48s. 9d., 41s. 74d., and 52s. 44d. per ton. The fol- 
following are the prices asked by merchants :—Clyde, 
59s. ; Gartsherrie, 59s. 6d. ; Calder, 60s. 6d. ; Summerlee, 
61s.; Langloan, 70s. 6d.; Coltness, 72s.—the foregoing 


all ship at Glasgow ; Glengarnock (shipped at Ar- 
drossan), 53s.; Shotts (ship at Leith), and Carron 
(shipped at Grangemouth), both 63s. 6d. perton. A fall of 


1s. 6d. per ton in one week in warrants, and at the present 
levels, should call for considerable comment ; but there is 
hardly a feature of the situation that has not been staring 
the market in the face for the last six weeks. Possibly 
the operators for the rise have only this week realised the 
position, and that the very smart fall is due to their 
selling out. Competition from Germany and America 
is, however, keener than ever, and no day passes without 
some fresh assault on British commerce being reported as 
coming from the two assailants named. Sales trade 
reports grow daily more pessimistic, and an early closing 
fora long holiday is certain to take place during the next 
few weeks in all the Scotch steel works. Dominion iron 
is once more being sold for prompt delivery here, and 
Scotch makers are finding it necessury for the first time 
for many a day to dispute the hold of Middlesbrough iron 
on consumers here. 


_ Scottish Steel Trade.—There has of late been little or no 
increase in the inquiry for steel. Although the orders 
which the makers have on hand for -—— are fairly é 
there is a poor inquiry for angle and other bars. Prices 
are tending, if anything, downwards, and the figures at 
whicli‘sales are made leave little profit to makers. Mer- 
chants aré.in some instances quoting lower terms than the 
makers, and the probability is that there will not be much 
improvement for some considerable time, unless there 
should be an improvement in the shipbuilding industry, 
of which there is not at the moment much indication. 


Sulphate of Ammonia—The demand during the past 
week has been fairly steady, but there is but little demand 
for prompt delivery. As regards prompt deliveries, Leith 
is getting 12/. 2s. 6d., at which several parcels have been 
sold. Makers are reported to have declined 12/. 7s. 6d. per 
ton for April for a very large quantity. Leith shipments 
for the past week amounted to 1166 tons. 


Institution of Civil Engincers.—The gession of the 
Glasgow Students’ Association of the Institution of Civil 
Engineers was opened on Monday night at 207, Bath- 
street, the inaugural address being delivered by Mr. J. E. 
Harrison, president, who briefly reviewed the situation in 
which railways stand to-day, and dwelt specially on the 
part which the engineer played in the destiny of such 
undertakings. 


New Contracts for Steamers.—Messrs. William Simons 
and Co., Renfrew, have received an important order for 
dredging plant for the. Bombay Port Trust, consisting of 
a powerful dredger and two steam hopper barges capable 
of carrying 1000 tons.—It has just been reported that one 
of the yards on the Kelvin om secured an order for a 


large high-class cargo-boat for Liverpool owners.—It is 





reported that Messrs. Russell and Co., Port Glasgow, 
have contracted to build a steamer of 7000 tons for the 
Lyle Shipping ney eee of Greenock, and Messrs. 
Robert Duncan and Co., of the same port, have secured a 
contract to construct two steamers of fair tonnage, also 
for home owners. At the present time there are said to 
be in course of construction, or on order, in the eight 
yards, thirty vessels, aggregating about 70,000 tons. 
Glasgow University Physical Society.—The twentieth 
session of this society has been entered upon, and Pro- 
fessor A. Gray, LL.D., F.R.S., delivered the opening 
address, his subject being ‘‘ Physical Laboratories; the 
New Physical Laboratory of the University of Glasgow.” 
After giving an account of the first physical laboratory 
for students in Britain—Lord Kelvin’s laboratory in the 
old college—the lecturer dealt with the development of 
the physical laboratory at home and in Germany, illus- 
trating his remarks by lantern slides, and concluding 
with an account of the new physical laboratory of the 
University of Glasgow, in which he dealt with the 
relative ad vantages of the plans adopted by the Court 


and the architect’s alternative pro M 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Counties Institution of Engineers.—A general 
meeting of the members of the above Institute was held 
on oma A at Chesterfield. The President (Mr. B. M. 
Jackson, Clay Cross) occupied the chair, and there was 
a large attendance. In the course of his address, the 
chairman said much of the success and non-success attend- 
ing the safe working of mines was due to the under 
officials, who were the non-commissioned officers in the 
army of coal-mining. In the working of their mines the 
owners had not quite kept abreast of the times as their 
foreign competitors had done. The training of a mining 
engineer abroad was very much more thorough from a 
scientific point of view than it was in this country. He 
thought they had a right to demand that the scientific 
standard required to be attained for a first-class certifi- 
cate in mining should be very much higher than it was in 
the old days. He had no wish to undervalue practical 
knowledge; but practical knowledge, coupled with only 
a small amount of scientitic knowledge, was not sufficient 
for present-day requirements in this country. 


Armour Manufacture.—The local manufacturers of 
armour-plates and nag | forgings have been consider- 
ably exercised during the last few days by what has 
taken place affecting these industries. There was first 
the announcement of the purchase by the Admiralty of 
the two Chilian battleships under construction at Elswick 
and Barrow. This, it has been apprehended, may affect 
orders yet to be placed. Since then the news has spread 
that Messrs. rdmore and Co., of Glasgow, who are 
amalgamated with Messrs. Vickers, Sons, and Maxim, 
have accepted a contract for the erection of a complete 
armour-producing plant for the Swedish Government. 
A few years ago there were only two firms in this country 
who made armour, now there are five; and one by one 
foreign governments are taking up the work. The outlook 
in this industry, so far as Sheffield is concerned, is not, 
therefore, very encouraging. 


The Hull Coal Trade.—The returns of the coal sent 
from Yorkshire collieries to Hull during November show 
a declining business. The weight was 272,672 tons, 

ainst 324,336 tons in November of last year—a decrease 
of 51,664 tons. The weight for the eleven months, how- 
ever, was 3,166,384 tons, against 2,928,752 tons last year— 
an increase of 237,632 tons. The trade coastwise was not 
maintained, and the exports last month fell away rapidly. 
On the eleven months, however, there was an ‘increase in 
exports of 164,230 tons, as compared with the correspond- 
ing period of last year. 


Tron and aera ea, iron merchants report that 
business seems rather to be tapering off than improving 
as the end of the year approaches. Prices have, it is 
stated, reached the bottom unless sales are to be made at 
a loss, but that fact furnishes no inducement to purchase 
ahead. The demand for ordinary crucible steel is still 
quiet, and that is taken as an indication that the hard- 
ware trades of .the city are not busy. From markets 
with which for a long time little had been doing, some 
better lines have-come in for mining and excavatin 
tools, and they wére very welcome, as there was not muc 
work on hand. “In the lighter trades business remains 
quieter than has been the case for many years at this 
period. 

The South Yorkshire Coal Trade.—There has been no 
movement of importance in the local coal trade during 
the week. The demand for house coal keeps up, as con- 
sumers are laying in stocks to tide them over the holi- 
days. In steam coal there is less doing than a week or 
two since ; but gas coal is in good demand. Common 
fuel is selling freely, and prices all round are steady. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. —- Yesterday the condition 
of the weekly market here was anything but satisfactory. 
Little disposition was shown to do business, buyers of pig 
iron, who had to make purchases, confined themselves to 
operations for early delivery, as they lacked confidence 
in the future, and quotations showed a marked downward 
tendency, the recent reductions in output having appa- 
rently done nothing to check the declining movement. 
Attention was called to the fact that the production con- 
tinued to be well taken up, but this seemed to have no 
beneficial influence on the market. At the same time 
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makers of Cleveland pig iron were able toconsole themselves 
with the circumstance that, although we have arrived at 
what is looked upon as a very dull period of the year, stocks 
were not being increased. No. 3 g.m.b. Cleveland pig was 
41s. 9d. f.o.b., and that was also the quotation for No. 4 
foundry, the latter being pe alae by no means plentiful, 
in spite of some cs in shipments to customers 
north of the Tweed. No. 1 was 42s. 9d.; grey forge, 
41s. 6d.; mottled, 41s. 3d.; and white, 41s. East Cvast 
hematite pig iron was very little asked after, and the supply 
was reported abundant, so that it was no wonder that 
quotations were further lowered. Nos. 1, 2, and 3 were 
offered at 50s. 9d. for early delivery, and in odd cases as 
low as 50s. 6d. was said to have been accepted, while 
No. 1 was on sale at 5ls., and No. 4 forge at 48s. 9d. 
Spanish ore was a little cheaper. Rubio could be bought 
at 15s. ex-ship Tees, but that is still considerably too 
high a price with hematite quotations as they stand at 
present. 

Manufactured Iron and Steel.—Not much new can be 
reported of the manufactured iron and steel industries, 
but what changes have occurred since our last report have 
not been for the better. Quotations are undoubtedly 
moving downwards, but the only actual reductions that 
have occurred are in iron ship-plates and angles, both of 
which have been lowered by half-a-crown per ton. If is 
some gratification to learn that one branch of these 
trades at all events is very busily employed. Steel- 
rail makers are turning out more work than they 
have done for years pat. and they report inquiries 
still coming to band from various parts of the world. 
The following are the market quotations:—Common 
iron bars, 6l. 2s. 6d.; best bars, 62. 12s. 6d.; iron 
ship-plates, 62. 2s. 6d. ; iron ship-angles, 6/. ; steel ship- 
plates, 5/. 103. ; steel ship-angles, 5J/. ; steel joists, 5/. 10s. ; 
steel boiler-plates, 77. ; and heavy sections of steel rails, 
5/.—all less the usual 24 per cent. discount, except rails, 
which are net cash at works. 


Coal and Coke.—Gas-coal is in good demand and firm 
in price. Bunker coal, though fairly plentiful, is steady 
for best kinds, but second qualities are rather weak. 
Coke-makers are selling more coal, instead of converting 
it into coke, with the result that the supply is less and 
quotations a little stiffer. Medium blast-furnace coke is 
14s. delivered here. 








Coytracts.—The British Westinghouse Electric and 
Manufacturing Company, Limited, have received orders 
from the Power-Gas Corporation for two gas-driven 
generators of 250 brake horse-power each, which are to 
be installed at Dudley Port. The same firm are also sup- 
plying the large rotary converters required for the Dis- 
trict and Metropolitan Electrical Traction Works.— 
Messrs. R. and W. Hawthorn Leslie and Co., Limited. 
of Hebburn-on-Tyne, have received an order to build 
a high-speed turbine boat for service on the Great 
Lakes, which is to carry between 1500 and 2000 pas- 
sengers, A careful study: has been made by the firm of 
the respective merits of the newer French and American 
steam turbines, as compared with the Parsons’ type, 
with the result that the last-named is to be fitted. 


Our Locomotive Exports.—There is now no doubt 
that 1903 will prove a satisfactory period in the history 
of our locomotive exports. The shipments for November 
were valued at 211,286/., as compared with 206,354/. in 
November, 1902, and 167,4122. in November, 1901. The 
colonial demand still continues to help up the exports 
very materially, the shipments made to the three colonial 
groups in November comparing as follows with the corre- 
Rae shipments in the corresponding months of 1902 
an e —_ 





Colonial Group. | Nov., 1903. | Nov., 1902. Nov., 1901. 
a £ é 
British South Africa --| 82,489 61,174 6,332 
British India --| 48,749 69,500 32,098 
Australasia .. 1,072 £5,318 27,906 





The exports to South America in November were valued 
at 18,982/., as compared with 5337/. and 38,311/. respec- 
tively. The ag; te value of the locomotives exported 
to the three principal colonial groups in the first eleven 
months of the last three years was as follows :— 





Colonial Group. 1903. 1902, | 1901. 
x &£ £ | oe 
British South Africa 563,713 431,759 217,119 
British India 4 526,07 745,519 492, 
Australasia .. 347,802 368,980 338,231 





. It will be seen that the increase which has taken place 
in the value of our locomotive exports this year is almost 
entirely explained by the larger South African demand 
for railway engines. The war brought South African 
rolling stock into a deplorable condition, and upon the 
conclusion of peace it me necessary to give out con- 
siderable orders to rowed pra war damages, and also to 
[roves for an anticipated extension of railway business. 
he Australasian demand for British locomotives has been 
. little disappointing this year, but an improvement may 
€ looked for now that the prolonged drought in the 
Australian Colonies is happily at an end. The Indian 
demand has been scarcely so good as it was in 1902, but has 
still been considerable. The value of the engines exported 
to South America to November 30 this year was 209,981/., 
as compared with 118, 4927. and 238,823V. in the correspond- 
ing periods of 1902 and 1901 respectively. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coai trade has exhibited a steady 
tone, with little change in prices. The best large steam 
coal has made 14s. 6d. per ton, while secondary qualities 
have brought 13s. 9d. to 14s. per ton. Household coal 
has been well supported ; the best ordinary descriptions 
have made 14s. to 15s. per ton, while secondary qualities 
have brought 10s. 6d. to 1ls. per ton. No. 3 Rhondda 
large has m quoted at 14s. 9d. per ton. Foundry coke 
has made 18s. to 19s. per ton, and furnace ditto 17s. to 
18s. per ton. As regards iron ore, Rubio and Almeria 
have been quoted at 14s. 3d. per ton, while Tafna has 
made 15s, per ton, freight charges included. 


ration Water Works.—The water works 
undertaken at Wentwood by the Newport Town Council 
have thus far involved an outlay of 374,801/. The works 
have advanced so much that it has been decided to sell the 
greater part of the plant by auction next month. 


Motor-Cars on the Taff Vale Railway.—The Taff Vale 
Railway Company commenced running its new motor-car 
over its system on Monday, the car starting from the 
Queen-street station at 11 o’clock. The sanction of the 

rd.of Trade to run the car was received on Saturday, 
subject to certain conditions. These are that the 
engine-driver shall always be at the leading end when 
running, and that if any special stopping places— 
not at station platforms—are used, arrangements shall 
be made showing the safe limit of such places for intend- 
ing passengers. 

A Preferential Contract.—At an adjourned meeting of 
the Swansea Town Council a telegram was received from 
the Callender Cable Company agreeing to a suggestion 
of the committee that it pra | reduce its tender by 1500/. 
in order that the contract might be given for British as 

ainst German cables, making the amount of the tender 
19,1697. 8s. Mr. Solomon said that there was still prac- 
tically 20002. in favour of the German tender, but the 
chairman said the cable in question was untried in this 
country, and repairs would be difficult to effect without 
sending to Germany. The tender of the Callender Com- 
pany was accordingly accepted. It was stated that the 
total cost of the tramways as per the accepted tenders 
would be 103,000/. 


Devonport Dockyard.—An electrical engineers’ depart- 
ment is Seine organised at Devonport Dockyard. It will 
be distinct from other departments, and will have at its 
eye om Leky, who has just completed a special course 
of study. 


Newport Cor, 








MISCELLANEA. 

THE annual meeting of the Association of Technical 
Institutions will be held at the Leathersellers’ Hall, 
London, under the presidency of Sir John Wolfe Barry, 
K.C.B., on Friday, January 29, 1904, when an address 
will be delivered by Sir John E. Gorst, K.C., M.P., the 
President-elect. 


The Swedish navy budget for 1904 allows 483,716/. for 
shipbuilding during the year, 140,339/. being on account 
of the battleship Oskar IT., 149,815/. on account of the 
cruiser Fylgia, 70,8377. towards another cruiser of the 
same type, 66,9122. for two torpedo-boat destroyers, 
22,0837. for two first-class torpedo-boats, a like sum for 
seven second-class torpedo-boats, and 11,594/. on account 
of a transport. 


According to the Street Railway Journal, a Lamme 
single-phase electric motor-car is now running on the 
Westinghouse Inter-Works Railway, Pittsburgh. This 
line connects the different Westinghouse shops at East 
Pittsburg, Wilmerding, and Trafford City, and speeds of 
45 miles an hour can be reached on it. The motor-car in 
question has four 125 horse-power single-phase motors, 
and there has been no trouble with sparking at the com- 
mutators. The line voltage used is 1200. 


A table embodying the principal new requirements of 
the Local Government Board in connection with schemes 
of sewage disposal has been sent us by its compiler, Mr. 
S. H. Adams, A.M.I.C.E., of 7, Old Queen-street, S.W. 
In this table, which should be of great value to sewerage 
— we find a concise statement of the capacities 
and areas of bacteria beds needed with most of the 
recognised systems of working, special attention being 
paid to the cases of continuous filtration and spray filters. 


The regulations which will govern the forthcoming 
‘*side-slip” competition of the Automobile Club have 
now been issued, and can be obtained on application to 
Mr. Basil W. Joy, the technical secretary of the club- 
18, Down-street, W. In passing we may note, however, 
that in the first place drawings only of the devices to be 
tested are to be submitted, and the committee will then 
select out of these those they consider worthy of practical 
trial, which will take place at the expense of the com- 
petitors at a future date. 


The Board of Trade have recently confirmed the follow- 
ing orders made by the Light Railway Commissioners :— 
1. Dartford Light Railway (Extension) Order, 1903, 
authorising the construction of a light railway in the 
rural district of Dartford, in the county of Kent. 2. 
Barrowford Light Railway Order, 1901 (Transfer, — 
Order, 1903, transferring to the a aldermen, an 
burgesses of the Borough of Nelson the powers conferred 
upon the Barrowford .Urban District Council by the 
Barrowford Light Railway Order, 1901, and amending 
that Order and the Nelson Light Railways Order, 1901. 


We have received from Mr. Maurice Solomon, of the 
Central Technical College Old Students’ Association, a 
copy of The Central, a magazine issued on behalf of the 
association in question. The get-up of this magazine is 





decidedly in advance of any similar publication we have 
yet met with. The frontispiece is an excellent photo- 
gravure portrait of Professor Unwin, and there are many 
other capitally-printed engravings. A number of these 
serve to illustrate a description of the new laboratories, 
and others a paper on ‘‘ Oscillographs.” In another 
article a short account is given of researches in progress 
in the chemical laboratories, the record of which for some 

ears past is one of which even the best German university 
Tebonasty might be proud. 


According to a pono by Mr. C. Kirchhoff, published in 
the Journal of the Franklin Institute, about 800 horse-power 
are available continuously in blast-furnace gases for every 
ton of iron produced per hour. This figure is based on the 
use of gas-engines having a thermo-dynamic efficiency of 
25 per cent, At this rate the blast-furnaces of the United 
States could readily furnish 1,800,000 horse-power. This is 
the surplus energy now wasted, allowance having been made 
in the above estimate for the power necessary to drive 
blowing engine, pumps, and the handling gear required 
in working the furnace. The gas has, of course, to be 
washed before being used, but this has an incidental 
advantage as it keeps dust out of the hot-blast stoves, 
thus increasing their efficiency and prolonging their life. 
Various methods have been tried for cleaning the gases, 
and several different systems have given good results. 
The most interesting 1s, rhaps, that under trial at 
Eschweiler, in which the dust is cau to deposit on 
electrically-charged surfaces. This is a practical appli- 
cation of an idea first put forward, if our memory serves 
us, by Sir Oliver Lodge. 


A number of the American electric trolley lines cen- 
tering in large towns are now running express cars for 
which special fares are charged. It is found that pas- 
sengers generally are ready to pay a 25 per cent. higher 
fare if they can save 25 per cent. in'time. To render the 
service still more attractive we note that on the lines of 
the Indiana Union Traction Company buffet-cars are to 
be used. The metals of this company will soon extend 
as far as Logansport, a distance of 80 miles from Indian- 
opolis, and the run on the “limited” service between 
these two points will be made in 2 hours 45 minutes. 
Limited servizes of a similar character centre in Detroit, 
there being a trolley road 74 miles long between Detroit 
and Port Huron, the time taken being 2 hours 37 minutes, 
whilst the run to Flint, 68 miles away cn another line, is 
made in 2 hours 30 minutes. Speeds of 40 to 45 miles an 
hour are reached at certain points. Up to distances of 
40 miles out from Detroit the electric lines take almost the 
whole of the passenger traffic, the fares being oaly 4d. per 
mile. The opening of the electric lines has, however, 
stimulated traffic to a remarkable degree. In 1897 the 
steam railway between Detroit and Ann Arbor carried 
about 200 passengers a day. Now about 5300 passengers 
travel on the trolley line running between the same 
points. 








PERSONAL AND TRADE Notss.—The Forgrove Machi- 
nery Company, Limited, announce their removal from 
Greek-street Chambers, Leeds, to larger premises in 
Admiral-street, Densbury-road. 





INSTITU1ION OF ELEcTRICAL EnGInEERS.—On Wednes- 
day evening the Insitution of Electrical Engineers held 
their fifteenth annual dinner at the Hotel Cecil, the Presi- 
dent, Mr. Robert K. Gray, occupying the chair. Among 
the guests were Lord Claude Hamilton, Lord Monkswell, 
Lord Reay, and Lord Biddulph. The guest, however, 
who excited the greatest interest was M. E. Hospitalier, 
President of the Société Internationale des Electriciens. 
The speeches were réstricted nominally to five minutes 
each. Mr. James Swinburne pro “ Railways, and 
Telegraphs,” coupled with the names of Sir Charles J. 
Owens, general manager of the London and South-Wes- 
tern Railway, and Sir John Wolfe Barry. Among those 
who returned thanks for the guests was M. Edouard 
Hospitalier, who was received with the greatest enthu- 
siasm. He spoke in French, and recalled the many occa- 
sions on which he had been in England, and the very 
hearty welcome he had always received. After the toast 
list was exhausted, the members retired to another room, 
- — the meeting was informally kept up until a fairly 
ate hour. 





Noy-Stickin3 Siipe-Roies.—Probably every user of 
a slide-rule has suffered loss of time and temper, in damp 
weather, from the sticking of the slide of his rule, or con- 
versely, in hot and dry weather, from the slide fitting 
too —— The former fault is the more aggravating of 
the two, but both cause much inconvenience. We have 
therefore pleasure in directing attention to a couple 

f new rules now being placed on the market by 
‘Messrs. John Davis.and Son, of the All Saints Works, 
Derby, a firm which has done much to popularise the 
slide-rule in this country, being the first to introduce 
the practice of cutting the graduations in celluloid. In 
the new rules referred to the tightness with which the 
slide fits is adjustable at will. To this end the rule has a 
metal back, and by pressing in or out the sides of the 
rule, this metal can be slightly bent one way or the other 
to the degree ae to give the desired tightness of fit 


to the slide. This rule now constitutes the standard 
pattern of the makers’, and is sold at the same price as 
the type it replaces. In the second rule ref to the 


— is similar, but screw adjustments are provided 
or securing the desired fit. In some celluloid rules the 
shrinkage of the celluloid causes the lower side of the 


rule to become convex, so that it will not lie flat on a 
drawing-board if it is desired to utilise the edge ua- 
tions for scaling ; but the specimens sent us by Messrs. 


Davis lie beautifully flat, although one has received a 
soaking in water. 
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AGENTS FOR “ENGINEERING.” 


Avusraia, Vienna : Lehmann and Wentzel, Kirntnerstrasse. 

Cars Town : Gordon and Gotch. 
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“NOTICES OF MEETINGS. 

Tue STAFFORDSHIRE IRON AND STEEL InstituTE, — Saturday, 
December 12, at 7 p.m., at the ean Dudley, a paper will be 
read by Mr. R. B.’ Hodgson, A.M.I. Mech. E., on *‘ Economical 
Steam- -Raising.” 

NortH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
EnaIneErs.—Saturday, December 12, at 2 p.m., a general meeting 
will be held in the Wood Memorial Hall, Newcastle-upon-Tyne. 
The following report and ew will be open for discussion :— 
“Report of the Committee mn Mechanical Coal-Cutting : 
Part I.—Longwall Machines ;” a he Mar!-Slate and Yellow Sands 
of Northumberland and Durham, ” by Professor G. A. Lebour 
(Trans. Inst. M.E , vol. xxiv., page 370); ‘‘ Undersea Coal of the 
Northumberland Coast,” by Mr. T. E. Forster (Trans. Inst. M.E., 
vol. xxiv., page 421); “Working a Thick Coal Seam in Bengal, 
India,” by Mr. Thomas Adamson (Trans. Inst. M.E., vol. xxv., 
page 10); ‘‘ Ambulance Instruction at Mines,” by Mr. William 
Leck, H. M. Inspector of Mines (Trans. Inst. M.E., vol. xxv., 
page 354). The following papers will be read or taken as read :— 
‘*Notes on Mining in Ireland,” by Mr. G. H. Kinahan; ‘“ The 
Adoption of a Balance Rope at Hylton Colliery,” by Mr. T. E. 
Parrington. Surgeon-Major George A. Hutton will deliver an 
address upon “ Ambulance Work.” 

TuHE INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASSO- 
claTION.—Monday, December 14, at7.30p.m. Paper by Mr. Henry 
were Graduate, on ‘‘ Main and Auxiliary Steam-Pipes for Power 
Plants.” 

Society or Arts.—Monday, December 14, at 8 p.m. Cantor 
Lectures. ‘‘The Mining of Non-Metallic Minerals,” by Mr. 
Bennett H. Brough. (Four Lectures.) Lecture IV.—‘‘ Precious 
Stones.” Tuesday, December 15, at 8 p-m., Applied Art Section, 
“The British Silk Industry,” by Mr. Frank Warner. Sir Thomas 
Wardle will preside. Wednesday, December 16, at 8 p.m:, ‘The 
Science of Taxation and Business,” by Sir William Henry Preece, 

C.B., F.R.S. Sir Robert Giffen, K.C.B., LL.D., F.RS., will 


preside. 
THE INSTITUTION OF OrviL ENGINEERS.—Tuesday, December 15, 
at 8 p.m. Papers to be submitted for discussion :—“ De Deposits in 


Pipes and Other Channels Conveying Potable Water,” by Pro- 
fessor James Campbell Brown, D.Sc. ; ‘‘ The Purification of Water 
Highly Charged with Vegetable Matter ; with Special ~~ 
to the Effect of Aeration,” by Mr. Osbert Chadwick, C.M. 

M. Inst. C.E., and Mr. Bertram Blount, Assoc. Inst. C.E. Students’ 
Meeting, Friday, December 18, at 8p.m. Papers to be read :— 
“The Action of the Sea upon "the Foreshore,” by Mr. C. B. Case, 
Stud. Inst. C.E. ; ‘‘The Causes of the Loss of Beaches,” by Mr. 
F. W. Cable, Stud. Inst.0.E. Mr. W. H. Wheeler, M. Inst. ©. E., 

will occupy the chair. 

LIVERPOOL ENGINEERING SocieTy.—Wednesday, December 16, at 
8 p.m., at the Royal Institution, Colquitt-street, when a paper 
will be read by Mr. H. W. Ww ilson, A.M.1.E.E., entitled, ‘‘ Polyphase 
Machinery and Working.” 

Royau {METEOROLOGICAL SocieTy.—Wednesday, December 16, 
at 7.30 p.m., at the Institution of Civil Engineers, when the 
following papers will be read :—‘‘ Some Account of the Meteoro- 
logical Work of the late James Glaisher, F.R.S.,” by Mr. William 
Marriott, F.R. Met. Soc. ; ‘‘ On Certain Relationships between the 
Diurnal Curves of Barometric Pressure and Vapour Tension 
at Kimberley, South Africa,” by Mr. J. R. Sutton, M.A., 
F.R. Met. Soc. 

THe INSTITUTION OF MINING AND MerTaLLurGy. — Thursday, 
December 17, at 8 p.m., at the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The following papers 
will be discussed :—1. ae and other Wet Processes 
for Silver Ores in Mexico,” by Mr. Henry F. Collins, Member. 
2. **On Sampling the Floor of a Wet Level,” by Mr. Ernest Levy, 
Student. 


Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, Decem- | ag 


ber 17, at 8 p.m., at the Institution of Civil Engineers, ‘‘ The City 
and South Tealen Railway : Working Results of the Three-Wire 
System Applied to Traction,” by Mr. P. V. McMahon, Member. 

THE INSTITUTION OF MECHANICAL ENeingers.—Friday, Decem- 
ber 18, at 8 p.m. Paper to be read and discussed :—“ An ea 4 
into the Working a Various Water-Softeners,” by Mr. C. E. 
Stromeyer, Member, of Manchester, and Mr. w. B. Baron, of 
Manchester. 

TuE JUNIOR INSTITUTION OF ENGINEERS.—Saturday, December 19, 
at 3 p.m., visit to the Electricity Works of the Walthamstow 
Urban District Council. Train leaves Liverpool- street at 2 2.23 P. m. 
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THE BRITISH ADMIRALTY AND 
WARSHIP DESIGN. 

Tue purchase by the British Admiralty of the two 
battleships being completed in this country for the 
Chilian Navy is subject for congratulation from 
several points of view. It is always a satisfaction 
to have added to our war fleet two vessels of a 
power and efficiency such as the Libertad and Con- 
stitucion are sure to demonstrate should they ever 
be called upon to fight. But beyond this, there is 





the still more important fact that the possession 
of these ships may enable the British Government 
to solve a difficulty which has been present in the 
minds not only of critics, but of experienced naval 
architects, anxivus for the success of each of our 
war units. Time and again the question has been 
raised as to how ships built in this country for 
foreign Powers seemed, at all events, to excel in 


48 | the several elements making for fighting efficiency ; 


and we have as often had the assurance that such 
vessels forfeited some important advantage to 


266 | Secure such predominance. 


All warship design must necessarily, as has been 
frequently pointed out, involve compromises : the 


8| problem set for the marine constructor is to attain 


the due proportion for each of the various and 
conflicting elements within set limits of dimensions 
and displacement. It is of little use to have high 
gun-power, with indifferent armour protection, if 
a ship is to continue to fight and not to run away. 
Similarly, well-balanced design must not include 
even an invulnerably armoured side at the expense 
either of gun-power or speed. It is, further, 
of the highest importance that with the com- 
promise in all the fighting qualities there should 
be a satisfactory allowance made for ammunition, 
coal, and the other stores requisite for maintaining 
along fight. There must be structural strength— 
which, again, means weight—so that the enormous 
stress set up by the firing of a whole broadside 
may be withstood without permanent strain. -If we 
take the Libertad as a case in point, it is easy to con- 
ceive that the instantaneous development of an 
energy of 928,000 foot-tons by the discharge of the 
guns on the broadside must necessarily demand the 
most careful design and workmanship. Even the 
energy of 845,900 foot-tons developed by the firing 
of the bow guns when chasing an enemy at high 
speed, with all the structural units in a state either 
of acute compression or tension, means very serious 
stress. We enlarge on this point because in some 
foreign ships defects have been discovered. Another 
point for consideration must also be the possible 
service to which the ship will be put, and the pro- 
bable antagonist. An athlete does not train by 
100-yard sprints to prepare himself for a 10-mile 
handicap. Is it not possible that in our British 
scheme of defence we are too prone to regard the 
qualities needed for the Channel or Mediterranean 
battleship as imperative for ships in all seas ? 

The designers of British-built ships for foreign 
Governments have doubtless all of these points in 
view, and, at the same time, are untrammelled by 
the traditions of the British service, which are 
too conservative, although as a rule erring on the 
side of safety. Those who defend the alleged com- 
parative shortcomings of the British warships are 
inclined to suggest doubt as to the full realisation 
of all of the qualities claimed for the foreign ship 
designed and built in this country ; this doubt 
is not only ungenerous, but is as a rule refuted by 
the results of trials carried out under the direc- 
tion and watchfulness of the commission of the 
owning Power, and foreign Governments are as 
capable of appreciating the importance of getting 
what they are paying for as the authorities at 
Whitehall. The truth is not to be found in such 
sophism. We have a strong inclination to accept 
the view that what is somewhat proudly accepted 

‘* Admiralty practice ” involves not only conser- 
vatism, but also the multiplication of detaile, either 
for unnecessary duplication purposes, or to satisfy 
the personal predilection of officers successively 
engaged on the work of inception and design, if 
not also on construction. The result is as often as 
not an addition-to weight out of proportion to the 
advantages. When the Admiralty take over the 
Libertad ‘and Constitucion, built respectively by 
Vickers, Sons, and Maxim, Limited, and Sir W. G. 
Armstrong, Whitworth, and Co., Limited, they 
will be able thoroughly to sift these various points, 
provided, of course, that the investigation is carried 
out with free-minded liberality, so that the scien- 
tifie point, rather than the departmental phase, is 
the boss inant factor. 

There is another point in connection with these 
ships. Not only has skill been brought to bear on 
the design of details, but a large amount of practical 
experience in modern warfare has been utilised. 
Admiral Simpson, who has acted throughout as chief 
of the Naval Commission, with Sir Edward Reed as 
technical adviser, has by participation and personal 
observation during various conflicts between South 
American republics gained knowledge of the re- 
quirements of modern naval operations, and has 
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use nitrocellulose as a propelling powder, but at 
the same time capable of using cordite, and to 
supply the ship with a proportion of armour-piercing 
projectiles for use against heavily-armoured ships, 
and with ordinary shell for attacking lighter- 
armoured craft. The result has been to give 
those guns power approaching that of the ordinary 
12-in. guns using cordite. Thus, these later Vickers 
weapons, firing a 500-lb. shot, developed on their 
trials at the Eskmeals range a muzzle velocity of 
2882 ft. per second and a muzzle energy of 28,795 
foot-tons, and, as Lieut. Dawson has pointed out, 
they are equal of penetrating the armour of the 
largest American battleships at a range of three 
miles—sufficient, surely, for most purposes. During 
the trials at sea ordinary cordite containing 57 per | 
cent. of nitro-glycerine was utilised, giving velo- 
cities of 2750 foot-seconds. It was the intention of 
the Chilian Government to finally adopt a pure 
nitro-cellulose powder for these ships, in order to 
preserve the high initial velocity desired. They | 
fully realised that the utilising of a powder contain- 


been able to incorporate into the design—in asso- 
ciation with the constructing firms—many details 
of first-class importance which must influence Ad- 
miralty practice. Unlike the procedure in the 
British Navy, the captain and commander have 
been in attendance during the construction, and 
’. have greatly influenced the details. The con- 
centration of stores for the respective de- 
partments, arrangements of hospitals for in- 
fectious diseases, and of surgical wards with special 
means of transport for seriously injured fighters 
from the upper works to the hospital, the con- 
venient sleeping and mess arrangements for stokers 
and seamen, ingenious receptacles for the clothing 
of the men, and many such details will be closely 
weighed by the Admiralty officers when the ships 
are taken over. One outstanding feature is that 
the habitable quarters are in all cases superior to 
those in British ships. It is, perhaps, not known 
generally that up till three or four years ago none of 
our ships were fitted with an ordinary bath, and even 
then such a necessity on land or in merchant ships 
was only conceded to the admiral or captain. In these ing nitro-glycerine for such high velocities involved | 
Chilian ships there is an admirable suite of baths; great wear to the guns. It will be remem- 
for various classes. The rooms for a commander! bered that the British Government have, tenta- 
are almost equal to those granted to a captain in a| tively we hope, introduced a powder containing 
British ship. Even the stokers and seamen have | 30 per cent. of nitro-glycerine; but it must now be 
baths, with hot water laid on, and the ship through-| apparent to them that in utilising the highest 
out is fitted with a hot-water heating system, while | velocities which are alone suited to modern war- 
the ventilation has had special attention. There/|fare, much smaller proportions of nitro-glycerine 
are something like 70 electric motors in use for|should be employed, approximating as near as 
these and kindred purposes. In the electric power- | possible to a pure nitro-cellulose powder. The 
station there are five separate generating units and | advantages obtained by high velocity are now 
a rotary transformer—the latter is unusual in war- | fully appreciated by every naval power ; it gives 
ships ; while a well-arranged switchboard has been | the flat trajectory, increases the danger space of | 
provided, so that the whole electrical equipment | the object aimed at, and renders quick hitting as 
is under one engineer. | well as quick shooting possible at the long ranges. | 
Turning now to combative qualities, the proof of | As a technical exemplification of this fact, it is of | 
excellence is found in a review of the very successful | interest to note that, in the case of the 7$-in. gun | 
trials of the Libertad, built complete with all fittings | having a velocity of 3000 ft., which can easily be) 
by Vickers, Sons, and Maxim. We take speed first, | obtained with pure nitro-cellulose powder without | 
because in the recent British manceuvres this| undue erosion, the danger space at 2500 yards is 
quality was very prominently brought to the|772 yards, as against 589 yards with a velocity of 
front. The Libertad, during her trials, first made a | 2750 ft. per second, using a nitro-glycerine powder. 
series of progressive speed runs, and then started The velocity is thus limited to avoid undue erosion 
on a 48 hours’ trial—which the specification decided | in the gun. This erosion can be overcome by using 
was to be run at a speed determined by Admiral a close-grained steel of high quality for the inner 
Simpson. For 27 hours the ship maintained a_ tubes of guns, but the proper method of combating 
speed of 17} knots, with a coal consumption of this trouble is to once and for all give up powders 
1.71 lb. per indicated horse-power per hour, and | containing high percentages of nitro-glycerine, and 
at the end of that time the Admiral decided that | come to nearly a pure nitro-cellulose powder, as is 
there was no need to continue the test, as the | the case to-day in France, Germany, the United 
engines and boilers had proved that they were States, and Russia. 
capable of maintaining this rate for an indefinite| The Libertad’s 10-in. guns are worked entirely 
period. The technical directors of the Vickers, by hydraulic power. The shot is raised from 











Company, however, arranged to have a two or three- 
hours’ spin at full speed, which, following upon 
the long-distance run, was a pretty severe test. 
At the full-power trials, of six hours’ duration, 
the vessel ran six times over the measured mile on 
the Clyde, and developed a mean speed of 20.17 
knots, with the engines running at 158 revolutions, 
the coal consumption being 1.73 lb. per indicated 
horse-power per hour. During this trial the air 
pressure in the stokehold was barely 1 in.—by 
no means abnormal, especially with water-tube 
boilers. 

This high speed, never before reached by a 
battleship, was attained with the vessel slightly in 
excess of her specified load ; but it should be noted 
that with all her stores on board the actual dis- 
placement of the Libertad is 20 tons less than 
that anticipated in the design, so that the Vickers 
Company must be congratulated upon the precision 
with which they have carried through the condi- 
tions as regards weight. In addition to being the 
fastest battleship turned out, the vessel has admir- 
able qualities from the point of view of size and 
manageability. Her load draught is only 24 ft. 74in., 
and her beam is 71 ft., so that no difficulty need 
be experienced in navigating the shallow harbours 
in the outposts of the Empire; while the length 
between perpendiculars of 436 ft. will come well 
within the range of the docks at all our Imperial 
ports. This limitation of dimensions has been 
demonstrated in recent years as a most impor- 
tant point. ‘The displacement is only 11,800 
tons, a fact which must be borne clearly in mind 
when we analyse the gun-power displayed at the 
trials. 

In our British battleships we have accepted the 
12-in. gun as our primary weapon, but with a secon- 
dary battery of guns of only 6-in. calibre. While 
limiting the large guns to 10-in. calibre, the Chilians 
decided to adopt the Vickers weapon designed to 


| the magazine through the barbette by hydraulic 
hoists, and is then swung into the breech. A 
|chain rammer, operated by the same means, 
| drives the shot home. This rammer is arranged 
;to operate when the gun is at any inclination ; 
| the former having a movement synchronising with 
that of the gun. This obviates the loss of time 
which otherwise occurs if the gun has to be 
brought to a position for loading with a fixed 
rammer. An hydraulic cylinder mounted on the 
top of the gun opens and closes the breech. The 
gun is elevated and depressed by an hydraulic 
cylinder, while “the whole of the training is 
similarly controlled. All the valves are operated 
by the captain of the gun through one lever, to 
which also is attached the trigger, so that the whole 
of the mechauism for the pair of guns within the 
barbette is under perfect control. At the same 
time each and all of the movements can also be 
made by manual effort. 

Another prominent feature of the armament is 
the adoption of fourteen 7.5-in. guns, also of the 
Vickers type, as compared with from ten to 
twelve 6-in. guns in British battleships now in 
service. The lighter guns fire a 100-lb. shot, 
while the former discharge 200-lb. projectiles. On 
the trials at Eskmeals range with nitrocellulose a 


any defect or damage, even to the delicate 
electric-lamp fittings. The gun-power for repel- 
ling torpedo and submarine attack is exception- 
ally heavy; there are fourteen quick-firing guns, 
firing 14-lb. shots, and on the trials at sea the 
rate of fire was fourteen aimed rounds per minute. 
In each of the fighting tops there are two pom- 
poms, while in elevated positions ou the bridges 
there are four Maxim guns, and in the waist of 
the ship in positions commanding the water-line 
there are four 6-pounders. There are the usual two 
landing-guns. The equipment is completed with 
two torpedo-firing tubes. There are thus in all 
forty-six guns in the ship. 

As regards the armour protection, here also there 
has been a satisfactory compromise. The Vickers 
system of concentrated casemates has been adopted 
for the 7.5-in. guns on the main deck, where there are 
five 7.5-in. guns on each broadside, leaving only four 
guns of this calibre placed on the upper deck within 
isolated casemates. The side armour thus extends 
from 5 ft. below the water-line to the level of the 
upper deck, and it is 7 in. in thickness for the full 


‘length of the citadel, tapering on the water-line 
‘to 3 in. 


at the extremities. The citadel is 
280 ft. long, and is enclosed at both ends with 
armoured bulkheads. Immediately within each of 
these bulkheads is a barbette, which has 10-in. 
armour. The 7.5-in. guns behind the side armour 


‘are separated from each other by armoured tra- 


verses and splinter screens in the rear, while there 
are armour-protected decks. The thickness of the 
side armour is equal to that in the battleships of 
the Russell type, of 14,000 tons, and is only 2 in. 


‘less in thickness than in our 15,000-ton battle- 


ships, which have only 6-in. guns in the secondary 
armament. 

The next fighting quality of interest is that of 
coal capacity, and the trials afforded interesting 
data on this question. The Libertad can take 
2000 tons, and it was found that steaming at 
12 knots necessitated a consumption of about 
1} tons per hour; at 15 knots, 3} tons per hour ; 


jat 17} knots, about 6} tons per hour; and at 


20 knots, about 11 tors—all of them satisfactory 
results for a battleship with such fighting qualities. 
This consumption, of course, includes that required 
for all purposes. It will thus be seen that the 
vessel could steam for 8600 miles easily at a speed 
of about 15 knots, which, for most purposes, is 
quite sufficient. 








COAL PRODUCTION IN JAPAN. 

Amone the many other resemblances of Japan to 
Britain is the amount of its mineral resources. 
Those of Japan, indeed, are much more varied. 
Gold, silver, and copper, as well as other scarcer 
metals, are found in considerable quantities, and 
there are deposits of iron ore which will serve for 
some time ; but probably Japan, like Britain, will 
depend largely on the neighbouring continent for 
her chief supplies of this important ore ; and, in- 
deed, already considerable quantities are being im- 
ported from China. Fortunately, there are abundant 
supplies of coal, not only in the northern island, but 
also in the southern parts of the Empire, and toa 
greater or less extent inall parts of it, and coal-mining 
is rapidly becoming an extensive industry—a fact 
which increases the industrial importance of Japan, 
and adds immensely to her naval strength and to 
the value of the alliance with Britain ; for in case of 
need the coal resources of Japan would be at the 
disposal of the combined fleets. The large export 
trade of British coal to the Far East, which formerly 
existed, has largely decreased, as both ships-of-war 
and those of the various mercantile marines can 
obtain a great deal of what they require from 
Japanese sources. 

Twenty years ago, the annual production of coal 
in Japan stood somewhere between 1} and 2 
million tons, and even with that small output it 





velocity of 3000 ft. per second was developed by the 

7.5-in. weapons for the Libertad, a muzzle energy | 
of 12,481 foot-tons, giving an increase over cordite | 
corresponding to that already mentioned in connec- 
tion with the 10-in. weapons. The rapidity of fire | 
of the 7.5-in. guns is eight rounds per minute, | 
and during the ship trials the arrangements for 

supplying the ammunition—which, again, are the 
result of considerable experience—were thoroughly 
tested. The twin 10-in. guns were fired simul- 
taneously, and several of the 7.5-in. guns were 
fired together, with a view of testing the structure 
of the ship; but an examination failed to reveal | 





was predicted by some, who thought themselves 
experts, that the available coal beds would be 
exhausted in a comparatively short time. Since 
then the output has increased more than five-fold, 
and there are no reasons for supposing that the 
supply will not hold out for many years to come. 


‘The extent of the mineral resources of Japan is 


not yet very accurately known, but there can be 


\little doubt that there are many large deposits 


which have not yet been discovered. According 
to the last annual statistical report issued by 
the Department of Agriculture and Commerce of 
Japan, the production and export of coal during 
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the ten years from 1892 to 1901 inclusive were as 
follows :— 


Year. Production. Export. 
‘ons. Tons. 

1892 3,100,000 1,300,000 
1893 3,300, 1,500,000 
1894 4,200,000 1,700,000 
1895 4,700,000 1,800,000 
1896 5,000,009 2,100,000 
1897 . 5,100,000 2,100,000 
1898 . 6,600, 00% 2,100,000 
1899 . 6,700,000 2,400,000 
1900 . 7,400,000 3,300,000 
1901 . 8,900,000 2,900,000 


Although the increase in production has not been 
very rapid, it has been very steady and satisfactory. 
The amount exported, which, of course, includes 
what was used by foreign ships, both naval and 
mercantile, has also steadily increased. But the 
most satisfactory circumstance in connection with 
the coal-mining industry is the remarkable increase 
in the quantity of the home consumption of coal, as 
may be seen from the following table :— 


i Home Consumption. 


Tons. 
1892 1,700,000 
1893 1,700,000 
1894 2,300,000 
1895 2 600,000 
1896 3,000,000 ' 
1897 4,000,000 
1898 4,200,000 
1899 4 900,000 
1900 5,200,000 
1901 6,600,000 


These figures evidently include quantities of coal 
imported from China, as they are greater than the 
difference between the total ‘production and the 
amount exported, and they comprise the coal used 
by the Japanese-owned steamers, the railways, and 
the factories. The increase—four times in ten 
years —is very satisfactory, and isa very good index 
of the extent of the growth of Japanese shipping 
and manufacturing industries. Considerable quan- 
tities of coal are still sent to the East for 
the use of the British Navy, as the authori- 
ties insist on the use of smokeless Welsh coal. 
It would be interesting to have exact infor- 
mation as to how far this was necessary, and 
how far it was simply the result of official conser- 
vatism. The Toyo Keizai, in discussing this subject, 
gives the following table, showing the coal produc- 
tion in the chief manufacturing countries in the 
world :— 


1898. 1900. 

French French 

Tons. Tons. 
United States 198,000,000 243,400,000 
England 205, 200,000 700, 
Germany ... ... 127,900,000 149,500,009 
Austria-Hungary 37,700,000 39,000,000 
France ... 82,300,000 33,400,000 
Belgium 22,000,000 23,400,000 
Russia 12,300,000 15,000,000 
Japan ‘ 6,700,000 7,500, 000 
Australia ... 6,400,000 7,400,000 
India 4,600,000 6,200,000 
Canada... 3,700,000 5,000,000 
Spain er - 2,400,000 2,500,000 


And it remarks that the way the United States has 
forged ahead to occupy the first place as the pro- 
ducer of coal is characteristic of that wonderful 
country, which the Japanese recognise as_ their 
greatest competitor in the industrial world in the 
future, a fact which explains why they insist on the 
necessity of a close industrial alliance with China, 
so that the resources of that vast empire may be 
utilised by the help of Japanese energy and skill. 








SOME NEGLECTED POINTS IN' 
FURNACE CONSTRUCTION. 

THE introduction of gaseous fuel in metal- 
lurgical operations, due .to the late Sir William 
Siemens, led to remarkable economies in the amount 
of fuel required for the different processes. In 
part, this was due to the possibility of utilising 
the heat carried away by the waste gases from the 
furnace to heat to a high temperature those on 
their way thither, but still more to the fact that. it 
became possible to reduce the air supply needed 
for the proper working of the furnace almost down 
to that theoretically necessary for combustion. In 
this way the amount of heat carried away by the 
exhaust gases was reduced in a very marked degree. 
Another source of heat loss which has, however, 
heen insufficiently appreciated in the past is 
that due to conduction through the walls of the 





furnace. It is true that with the advent of the basic 
process metallurgists had their attention drawn to 
the subject in a rather unpleasant manner, owing to 
the high heat conductivity of the basic linings, as 
compared .with that of the silica linings they re- 
placed ; but there is reason to believe that this 


portion being formed of a loose block shaped to 
follow the muffle contour with this interspace, as 
shown in Fig. 1. By lifting this block out the 
mufile can be readily replaced when required. 

The vents are square slots moulded in each end 
of this block, as indicated in Fig. 2, and in the 


source of ‘loss is much greater than is commonly | case of a 5-in. muffle furnace are 1 in. square in 


believed. In a highly interesting paper read on 
Wednesday last before the Society of Arts, Mr. 
H. H. Cunynghame, C.B., showed very clearly, 
if somewhat indirectly, how very great these 
losses are in the commoner types of small 
metallurgical furnaces, his demonstration taking 
the form of a new type of furnace he has 
recently devised, in which these heat losses are 
prevented by jacketing the furnace with a sufli- 
ciently thick non-conducting layer. For many 
years very handy little gas-furnaces constructed 


section. The flame from the Bunsen burner enters 
the furnace through the conical hole shown at the 
bottom. Some other remarkable instances of the 
wonderful insulating power of asbestos were given 
by the lecturer. Thus the 6-in. by 4-in. crucible 
filled with molten aluminium, as already mentioned, 
was not handled with tongs in the usual way, but 
two semicircular pads of asbestos, shaped to fit the 
contour of the crucible, were placed one on either side 
of it, and aflexible metal strap fitted with handles 

laced round it, which under the pressure of the 





wholly of fireclay have been on the market, and 





|_} 2079, 


and clamped the whole together, and the crucible 


Eg. <. 














have proved highly convenient for many purposes. 
Their manufacturers have, however, been, in a 
sense, on the horns of a dilemma. If they made 
these furnaces with thick walls, they did reduce to 
some extent the radiation loss, but such thick- 
wall furnaces require most delicate handling if they 
are to escape cracking to pieces under the high 
temperatures to which they are subjected. By 
making the furnace walls thinner, the risk of 
serious cracking could be diminished, but at the 
same time the heat losses were notably increased. 
In spite of this difficulty, these furnaces have un- 
doubtedly proved extremely useful in many cases ; 
but, as Mr. Cunynghame has shown, they can be 
greatly improved in every respect save that of bulk 
by adopting totally different principles of con- 
struction. A number of the new furnaces were 
shown in operation at the meeting. In one 
about 3 lb. of statuary bronze was melted in 
10 minutes by means of a Swedish blow-lamp 
burning paraffin, and giving a flame about 6 in. 
long. A another a charge of the Aluminium Com- 
pany’s No. 6 alloy, practically filling a Battersea 
6-in. by 4-in. crucible, was melted by a similar 
lamp. In each case the exterior of each furnace 
remained so cold that the cheek could be rested 
against it. Three muffle furnaces of different 
sizes were also shown, the exteriors of which, 
at the end of three hours’ continuous heating, 
were still not uncomfortably warm. In the largest 
of these a 5-in. muffle was kept at full heat by a 
common Bunsen burner $ in. in diameter—a source 
of heat which would be absolutely inadequate to 
maintain the temperature requisite in any type of 
furnace hitherto introduced. e plan followed in 
making these furnaces will perhaps be most easily 
understood by a reference to Figs. 1 and 2, 
annexed, which are sketches showing the construc- 
tion of the mufflefurnaces. The whole interior of the 
furnace is lined with fireclay}in. thick. Beyond this 


comes a mixture of fireclay and asbestos, in which | 
the proportion of the asbestos continuously increases | 


till the outerlayers are of pure asbestos, the total 
thickness of the furnace wall being 4 in.; though for 
steel melting Mr. Cunynghame recommends that 
this should be increased to 6 in. or even 8in. The 
inside lining of fireclay being very thin, stands well, 
and is further strengthened by imbedding in its 
outer layers wire netting and cow hair. The greater 
proportion of the wall being of asbestos, crack- 
ing is not to be feared. The space into which the 
muffle fits is, for a 5-in. muffle, but 4 in. greater 
all the way round than the muffle, the upper 


with its highly-heated contents was handled in this 
way justas if it might have been a can of beer. 

In another experiment a disc of aluminum, 1} in. 
in diameter by } in. thick, was melted in about 
1} minutes by the open flame of a small gas blow- 
pipe giving a flame about 4 in. long.’ The only 
precaution taken was to place over the metal to be 
melted a half-dome of asbestos about 4 in. thick, 
and which had a small slot at the back through 
which the waste gases could escape. At the end 
of the experiment the outer surface of the asbestos 
guard was still cool enough to handle. The fur- 
naces shown were all small, but the same principles 
of construction are also applicable to large indus- 
trial furnaces. Thus, for a brass-melting furnace, 
Mr. Cunynghame suggests that its walls should be 
built up of 44 in. of fire-brick, outside of which 
should come a layer of asbestos 12 in. thick. 








THE SMITHFIELD CLUB SHOW. 

THe annual show of the Smithfield Club was 
opened at the Agricultural Hall, Islington, on 

onday last, and, as usual, the exhibits, in addi- 
tion to live stock, included a fine selection of 
agricultural machinery of all classes. The most 
impressive of these exhibits are undoubtedly 
the fine traction engines exhibited by such firms 
as Messrs. John Fowler, of Leeds ; Charles Burrell 
and Sons, of Thetford ; Ransomes, Sims, and 
Jefferies, of Ipswich ; and Messrs. Aveling and 
Porter, of Rochester. British engines of this type 
have long been famous for the high quality of 
the workmanship put into them, and every year 
sees still further improvements. A khaki-coloured 
road locomotive shown by Messrs. Aveling and 
Porter is particularly striking. The driving wheels 
are 7 ft. in diameter, and the engine, which is 
intended for a -South African customer, is of such 
solidity that there is little fear of its breaking down 
even on the awful apologies for roads over which it 
is intended to work. We may state that the failure 
' of the Local Government Board to fix a new weight 
limit for motor-cars is causing considerable inconve- 
nience to those traction-engine makers who have 
_ taken up the building of small engines to be operated 
‘under the Motor-Car Act. . A traction-engine 
proper must be attended to by a crew of three 
men at least, ‘and its speed through towns is limited 
‘to 2 miles per hour, .whilst its driver must 
| licensed. uch tractors, however, as satisfy the 
|conditions of the Motor-Car Act may be run by a 
Single attendant, whose licence under the new Act 
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will cost 5s. only, and they may, moreover, be run at 
a much higher speed. Hitherto the limit of weight 
has been 3 tons ; but Mr. Long stated in Parliament 
that under the new regulations this would probably 
be raised to4 tons. As issued, however, these regu- 
lations do not authorise the expected increase, and 
it appears the matter is to be reconsidered by a 
Parliamentary Committee. In the meantime we 
observe that, in anticipation of the proposed aug- 
mentation of weight, Messrs. W. Tasker and Sons, 
Limited, of Andover, have brought out a car weighing 
3 tons 19 cwt., which they exhibit at the Show, as well 
as a couple of their original ‘‘ Little Giant” engines, 
weighing 2 tons 18 cwt. One of these has been 
titted with compound engines, the cylinders .being 
4 in. and 6 in. in diameter by 8 in. stroke. These 
engines easily handle a load of 5$ tons on ordinary 
roads, and have also proved useful in ploughing, 
drawing a 4-furrow plough without difficulty. One 
drawback to these engines, as compared with a 
‘* self-contained ” motor-car—that is to say, a car in 
which the load and engine are carried on the same 
set of four wheels—has been the difficulty of backing 
the trailer when necessary. To meet this objec- 
tion, Messrs. Tasker have introduced trail cars in 
which the fore-carriage of the Vehicle is fitted with 
a segmental rack, gearing with a pinion, which can 
be operated by a hand-wheel from the front of the 
car. This attachment in no way interferes with the 
proper trailing of the car after its tractor in forward 
running, whilst by putting a man at the hand- 
wheel the vehicle, when backing, can be steered 
along as tortuous a path as may be desired. 
Another firm showing a small engine having a 
tare of under 3 tons, and thus complying with 
the existing requirements of the Motor-Car Act, is 
that of Messrs. Wallis and Steevens, Limited, of 
Basingstoke. In this case the engine is single 
cylindered, but is fitted with an auxiliary valve, 
which enables the point of cut-off to be retarded 
to a great degree. This device facilitates the 
starting of the engine when near a dead centre, 
and can be used to give a reserve of power in 
special cases. When this auxiliary valve is in its 
normal position, the engine works at its most 
economical ratio of expansion. The principal fea- 
ture of the exhibit of Messrs. E. R. and F. 
Turner, Limited, of Ipswich, is a small winding 
and hoisting engine. This engine is a small 
double-cylinder engine, with cylinders 5 in. by 
8in., and with a single drum; it is remarkably 
compact and handy, there being only one lever, 
which has entire control of the engine. By means 
of this one lever the engine is started, reversed, or 
held with steam off, and the brake in action. The 
mechanism is so simple that the engine may be put 
in the hands of any unskilled labourer, who will 
have complete control of it. It is especially in- 
tended for sinking and developing work for mines, 
steam-lighters, harbour-work, tunnels and quarries, 
and general contractor’s work, and we learn that 
a large number are in use at the gold-mines of 
South Africa and Australia. Very finely-finished 
engines are, as usual, shown by Messrs. Marshall, 
Sons, and Co., Limited, of Gainsborough, but the 
types are in all essentials identical with those on 
view last year. A similar class of highly-finished 
products is shown by Messrs. R. Hornsby and 
Sons, Limited, of Grantham, and Messrs. Ruston, 
Proctor, and Co., Limited, of Lincoln ; but both 
these firms also show oil-engines, which, developed 
on different lines, have both attained high honours 
at competitive trials. A portable oil-engine is also 
on view at the stand:of Messrs. J. and F. Howard, 
of Bedford ; and here also is to be found the only 
self-contained motor-car for heavy traffic on view 
at the Show. 

No striking novelties are to be seen at the stand 
of Messrs. Crossley Brothers, Limited, of Openshaw ; 
but amongst the oil-engines here shown is a very 
neatly-arranged combined oil-engine and dynamo, 
which is, we gather, proving very popular. Messrs. 
James Petter and Sons, Limited, of Yeovil, amongst 
other exhibits, show an oil-engine of 14 brake horse- 
power, which they are making in quantity at a 
very low price, and which are, we learn, meeting 
with a great demand in India. The Campbell Gas- 
Engine Company, Limited, of Halifax, are old ex- 
hibitors at this Show, and this year have on view 
oil-engines embodying an important modification 
of previous designs. This consists in injecting, 
at the same time as the oil, an equal quantity of 
water drawn from the jacket. Somehow or other 


(the matter is awaiting a thorough investigation) 
this addition of water appears to lead to a very 





considerable economy of oil. In the engine named 
the makers state the saving is 25 per cent., 
and, moreover, it appears that the addition of 
water also makes it possible to use almost any kind 
of oil, so that the market from which supplies can 
be drawn is greatly extended. It is to be hoped 
that the subject will be taken up before long by the 
Gas-Engine Research Committee of the Institution 
of Mechanical Engineers, as there is a good deal 
of independent testimony to the benefit derived 
from this watering of the charge. There is evidence, 
too, that the advantage arises not in case of oil- 
engines only, but also in that of gas-engines, and we 
purpose publishing shortly a description of a new 
gas-engine in which the charge is saturated with 
water vapour at the moment of ignition, and this en- 
gine, when tested by one of our leading authorities, 
has given truly remarkable results. The most 
interesting feature of the exhibits at the stand of 
Messrs. Fielding and Platt, Limited, is a small 
high-speed petrol engine, which is being exten- 
sively used for driving the air-exhausters of the 
Vacuum Cleaning Company. Of course, the firm 
also show their well-known oil-engines, which have, 
however, already been fully described in ourcolumns. 
The ‘‘ A B” oil-engine is now made by the Newton 
Electrical Works, Limited, of Taunton, and this 
firm show three engines at their stand, the largest 
being rated at 15 brake horse-power. These all 
work on the ‘‘automatic” system, a lamp being 
dispensed with once the engine is fairly started. 
They will run thus, it is stated, at all loads from 
full down to quarter load, which suffices for most 
practical requirements. The ignition is effected by 
an internal tube, which is placed in a chamber 
opening into the clearance space. This tube is 
heated by the explosion, and fires the next charge 
when the latter is compressed into it. The oil is 
raised to the vaporiser by the suction of the piston. 
The most striking departure from ordinary practice 
on view at the Show is, however, to be found at 
the stand occupied by Messrs. James Glover 
and Co., Limited, of 49, Queen Victoria - street, 
E.C. This is an engine working on the two- 
stroke cycle, and there is thus an impulse 
every revolution. In most two - stroke - cycle 
engines the burnt charge is cleared out by 
blowing through the cylinder a charge of pure air 
compressed by the front end of the piston.’ In the 
engine in question, however, the scavenging air is 
sucked through the cylinder. We hope to publish 
fuller details of this engine, together with drawings, 
at a future date, and will therefore defer any further 
remarks till then. 

Windmills are rather more in evidence than in 
previous years, and we note among the exhibits that 
of the Canadian Imperial Windmill Syndicate, which 
gained the first prize at the recent tests of the Royal 
Agricultural Society; and another capital mill is 
shown by Messrs. E. and H. Roberts, Limited, of 
Stony Stratford. In the Canadian mill a mangle 
motion is used to operate the pump, whilst in 
Messrs. Roberts’s milla modification of the slotted- 
arm shaper motion is adopted. There are also, of 
course, a large number of harvesters, ploughs, drills, 
and other agricultural machines at the Show, but 
all appeared to be well-known patterns, embodying 
no novel features of any special interest. 








COMMISSION AGENTS AND THE LAW. 

AN agent who is paid by commission often does 
a very small amount of work for a comparatively 
large fee. The result is that the Courts look into 
every agreement for the employment of an agent 
with considerable care, in order to make sure that 
the object of the principal has been obtained 
through the medium of the agent, and not other- 
wise. 

In some cases, where the business is taken out 
of the hands of an agent before completion, the 
custom of merchants prescribes that half commission 
shall be paid. So in the old case of Spain (Queen) 
v. Parr, 39 L.J., Ch. 73, certain merchants at 
Manila received instructions from the Govern- 
ment there to undertake the transport and ship- 
ment of a quantity of tobacco to merchants in 
London, to effect the insurance, and to pay all the 
necessary charges and expenses in relation thereto. 
The merchants at Manila were to be entitled to 
charge 2} per cent. on the amount, valued at about 
47,0001: The Supreme Government of Spain, 
thinking the officer at Manila had acted incautiously 
in this respect, refused to allow the amount of the 
ordinary commission in the account, having directed 





the tobacco to be sold by their own agents here. 
It was decided that the consignees were entitled to 
a moiety of the amount of the ordinary commission, 
being i} per cent. instead of 24 per cent. 

The above case was decided in accordance with a 
custom of merchants. There seems to be no such 
custom in the case of a sale of land, or in any of 
the other departments of commerce in which the 
system of payment by commission is adopted. Thus, 
in Prickett v. Budger (1 C.B.N.S., 96) the defen- 
dant employed the plaintiff to find a purchaser for 
some land at a commission of 11. 10s. per cent. on 
the purchase money if a sale were effected. The 
plaintiff found a purchaser, but the defendant 
refused to complete the sale. It was decided that 
he could not sue on a quantum meruit for the work 
and labour done, as he had performed his part of 
the contract, and the defendant prevented its com- 
pletion. In another case a company employed a 
broker to dispose of their shares on the terms that 
he should be paid 1001. down and 400I. in addition 
upon the allotment of the -whole of the shares of 
the company. The broker disposed of a consider- 
able number of shares, when the company was 
wound up. It was decided that the broker was 
prevented from earning the 4001. by the act of the 
company, and that he was therefore entitled to 
recover a proportion of 4001. (Inchbald v. Neilgherry 
Coffee Company, 17 C.B.N.S., 733). 

In the recent case of Raphael v. Royal Music 
Hall, Holborn, the principle of these cases was 
declared to be quite sound. There the plaintiff 
sought to recover the sum of 2501,, which he alleged 
was due to him under a commission note for pro- 
curing a loan of 10,0001. It appeared that on 
February 12, 1903, the plaintiffreceived his instruc- 
tions. He negotiated with the Norwich Union Life 
Insurance Society, who undertook to grant the loan 
on second charge by way of mortgage at 6 per 
cent. interest. These terms were accepted by the 
Music Hall Company on February 23. Before 
completion, however, the first mortgagees found 
that payments which they had guaranteed were in 
arrear, and the Norwich Union, hearing of this, 
refused to make their advance of 10,000). In 
these circumstances the Royal Music Hall refused 
to pay commission, for which they were now sued. 
Mr. Justice Kennedy, in giving judgment for the 
plaintiff, said :—‘‘ It seems clear that the plaintiff 
is entitled to recover.» It is not disputed that 
he successfully negotiated the loan, and that it 
would have been carried through but for some 
liability of the defendants. I give judgment for 
the plaintiff, not only upon authority, but upon 
the clear principle that if a man is engaged 
to negotiate a loan, and performs his part of the 
contract on the true construction of the agreement, 
he cannot be prevented from getting his remunera- 
tion because, rightly or wrongly, through the 
conduct of his employers, the loan did not go 
forward.” 





NOTES. 
Tae Curtis TuRBINE FoR MARINE Propulsion. 

On September 18“we published a short article 
showing the extraordinary progress which has been 
made in America with the Curtis turbine. We 
have since learnt that in the spring of 1902 a 
yacht called the Revolution was fitted with Curtis 
turbines, and has since been running for the pur- 
poses of exhibition and for trial. The most notice- 
able feature in this yacht is that it is fitted with 
twin screws, and that there is a complete turbine 
on each screw shaft, and not, as has been the case 
with certain vessels here, with a high-pressure 
turbine on one shaft and a low-pressure turbine on 
another, the two working in series. - The Revolution 
is a vessel of considerable size. She is 178 ft. long 
over all, 140 ft. long on the water-line, 17 ft. beam, 
and 7 ft. draught. She is built of steel, and con- 
forms generally to the construction which is adopted 
in craft of similar size. The internal arrangements, 
in connection with the owner’s and visitors’ rooms, 
are of the ordinary type. As regards the machi- 
nery, there are two boilers and two feed-pumps, 
two separate main turbines, absolutely independent 
of each other, two air-pumps, two condensers, and 
two shafts, with one three-bladed screw propeller 
on each. In addition to the forward turbines, the 
vessel is so fitted that if she is going at full speed 
ahead, she can be turned to full speed astern as 
rapidly as the steam can be shut off from the forward 
turbines and admitted to the backward turbines. 
Tests have been made to determine the power given 
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out by the turbines. A length of torsion-shaft was 
inserted in the tail shafting, and apparatus was 
provided for ascertaining the angle of torsion. At 
the same time the steam condensed during the 
tests was pumped into measuring-tanks on deck. 
The trials were under the control of Professor 
James E. Denton. Tests were made at various 
powers, ranging from 96 brake horse-power to 
1100 brake horse-power per turbine, and Professor 
Denton reports :—‘‘ The economy from the turbine 
is therefore epi d quite equal at full power to 
that afforded by average high-speed marine triple- 
expansion engines, and it is nearly the same’ for 
one-tenth of full power.” He adds, that by an 


improvement, which he suggests, the water con- 


sumption can be considerably reduced. The weight 
of each turbine, from its throttle-valve to the ex- 
haust-pipe flange, is 8}1b. per indicated horse- 
power, and the space ‘occupied is one-tenth of a 
cubic foot per indicated horse-power. The indicated 
horse-power is arrived at by adding a percentage 
to the brake horse-power. The Revolution com- 
menced her trials in April, 1902, and has been run- 
ning for many months. No repairs whatever have 
been made on the turbines, and so far there has 
been no appreciable wear. Three pairs of screws 
were designed and built for the boat before the 
trials commenced. The speed proved to be very 
nearly the same with all of them, although the 
revolutions of the turbines varied from 750 to 
600 per minute. As the displacement of the 
vessel is 18 per cent. more than the builders 
estimated, none of the screws is exactly adapted 
to the conditions. 


Tue Errect OF THE TaFF VALE RaItway 
Case. 


The important part which the Taff Vale decision 
has played in the relations between capital and labour 
is to be gauged not only by reference to what has 
occurred at home, but-. by a study of what has 
taken place in the colonies, where the representa- 
tives of labour appear to recognise the force, if not 
the justice, of the principle upon which it is founded. 
No better evidence of this can be adduced than 
the fact that a Bill has been introduced into 
the Legislative Council of New South Wales 
which has for its object the nullification of this 
decision. The following clauses, which are 
drafted with special reference to the Industrial 
Arbitration Act, will be intelligible to all those who 
appreciate that the House of Lords has declared 
that a trade union may be held responsible in .its 
corporate capacity for the unlawful acts of its 
members :—‘‘1. A combination in respect of an 
industrial dispute shall not be illegal merely be- 
cause (i.) it is a combination for the purpose of 
ameliorating all or any of the conditions of employ- 
ment, or of the industrial relations either (a) of 
themselves, or (b) of others ; (ii.) it seeks the above 
objects by refusal to work for or with any person, 
or by any means which are now or may be lawful to 
be used by any combination of traders in pur- 
suit of gain, or by any other lawful means, pro- 
vided that nothing in this section shall make lawful 
any combination which has for its object a break- 
ing, or inducing of others to break, a contract ; or the 
members of which, in carrying out the object, 
break, or induce others to break, a contract. 
2. No trade union or industrial union or associa- 
tion of employers shall be liable to any suit 
or action, nor shall the funds of such union 
or association be in any way chargeable in 
respect of any act, or thing, or word, done, spoken, 
or written during or in connection with an indus- 
trial dispute, by any agent, if it be proved that 
such agent acted (i.) contrary to instructions bond 
fide given by or (ii.) without the knowledge of the 
governing body of such union or association ; and 
that the union or association has bond fide, and by 
all reasonable means, repudiated the acts, words, 
or things complained of at the earliest opportunity 
and with reasonable publicity.” To allow Clause 2 
to become law would be, in our view, to striké at 
the very root of the principle so wisely laid down 
by the House of Lords. Nothing would be easier 
than for a ‘governing body” to issue printed 
orders to the effect that such-and-such steps should 
not be taken by their agents. Then, after a trade 
dispute, and the question of liability arose, they 
could point to these instructions and claim im- 
munity. How simple would this expedient be. 
As well might a firm of cartage contractors post 
notices on all their vans that they do not fold 


themselves responsible for the negligence of drivers, 





and plead this fact in answer to aclaim for damages 
for personal injuries sustained in a street accident. 
The only way to insure that the governing body 
will keep its servants in order is to saddle them 
with responsibility. Under such conditions an 
official who exceeded his authority would not hold 
his position very long. 


FuEL FOR THE SIBERIAN RarLway. 


Providing fuel for a railway of such dimensions 
as that traversing Siberia is a matter of no small 
difficulty, and some information on this point may 
be of interest. The whole of the line from Tschel. 
jabinsk to Irkutsk, some 3000 versts, now uses 
coal from Siberian mines. The quantity used for 
locomotives, pumping stations, and workshops dur- 
ing last year amounted to 17,000,0U0 poods, and on 
account of the increasing traffic the requirements 
of the present year are estimated at 20,000,000 poods 
(300,000 tons). The bulk of the coal required 
comes from two localities — Ssudschenka (the 
Government of Tomsk), and Tscheremchow (the 
Government of Irkutsk), in addition to which Ural 
coal is used for the Tscheljabinsk-Petropowlowsk 
section. The Ssudschenka coal is the best; it cokes 
well, and contains only 7 to 11 per cent. of ashes. 
The Tscheremchow coal is apt to break up, 
thereby causing a considerable loss of weight, and 
the percentage of ashes lies between 15 and 20 per 
cent. The percentage of sulphur in both kinds 
of coal is about the average, whilst the Ural 
coal contains so much sulphur that it is used 
as little as possible. he working of the 
Ssudschenka coal deposits is somewhat difficult 
on account of water, great depth, and thin- 
ness of the beds of.eoal, &. At Tscheremchow 
the working is extremely easy; the beds have a 
thickness of 1 sashen, and lie, horizontally, at a 
depth of only 12 sashen (1 sashen is about 7 ft.) ; 
water gives hardly any trouble, and natural ventila- 
tion is excellent. On account of these favourable 
conditions the output of coal at Tscheremchow is 
at present about twice as large as at Ssudschenka, 
in spite of the better quality of the latter coal. The 
price to the Siberian Railway has been fixed at 7 ko- 
peks per pood (36 1b.), including loading on to the 
wagons. The central position of the Ssudschenka 
deposits (1580 versts from Tscheljabinsk and 1470 
versts from Irkutsk) is admirably suited for supply- 
ing the Siberian Railway with fuel; but, for the 
reasons already stated, the output. of Ssudschenka 
coal is comparatively small—only sufficient to supply 
the wants of the nearest sections of the railway, 
whilst the inferior Tscheremchow coal, in spite of 
the eastern position of the deposits (2900 versts 
from Tscheljabinsk) is often sent right to the 
western termini — Petropowlowsk, Kurgan, and 
Tscheljabinsk. The great increase in cost by this 
long transport is, however, almost of secondary 
importance, compared with the way in which this 
transport of coal interferes with the general traffic. 
The capacity of the Siberian Railway is already 
fully taxed, and if the traffic increases, coal inust 
either be got from elsewhere, or a double line will 
have to be constructed. This is more especially 
imperative on the section Sima to Irkutsk, where 
the Tscheremchow coal deposits are to be found, 
and where 100 wagons of coul have to be despatched 
every day. It is necessary that either the output 
of the Ssudschenka coal be materially increased, or 
that other known good West Siberian coal deposits, 
as, for instance, those at Koltschagin, be taken 
properly in hand. They are, however, located at 
some distance from the railway, so it will be 
necessary to construct branch lines. Such branch 
lines would also increase the traffic of the main 
line, and would be cheaper than a second line of 
rails. 








THE. LATE WILLIAM COCHRANE. 

Durine the last forty years Mr. William Cochrane, 
whose death occurr at his residence, Oakfield 
House, Gosforth, Newcastle-on-Tyne, on Wednesday, 
November 25, in the sixty-seventh year of his age, had 
been well known as a coalowner and ironmaster, and 
as‘one of the foremost mining engineers in the North 
of England. He was born in South Staffordshire in 
1837, being the second son of Mr. Alexander Brodie 
Cochrane, of the Woodside Iron Works, near Dudley, 
and was educated at King’s College, London, where he 
won many prizes and scholarships, and on leaving was 
elected to an associateship of the college. At the age 
of twenty he went to the North of England to open 
out and manage collieries belonging to his father at 
New Brancepeth, Tursdale, and Elswick. 

-On his father’s death, in 1863, at the early age of 





fifty, Mr. Cochrane and his brothers continued to carry 
on, as a company, the iron works at Woodside, and 
those he had started in 1853 at Ormesby, Middles- 
brough, as well as the rest of his enterprises. Mr. 
William Cochrane retained charge of the collieries, 
ironstone mines, and limestone quarries, from which the 
Ormesby blast-furnaces derive their supplies of raw 
materials. He early took a leading position in the 
North of England Institute of Mining and Mecha- 
nical Engineers, of which he was elected a member of 
council in 1866, a vice-president in 1870, and presi- 
dent during 1890-91. 

About 1868 he introduced the Guibal centrifugal fan 
for ventilating collieries in the North of England ; and 
in 1869 read a comprehensive paper to the Institution 
of Mechanical Engineers on mine ventilation by furnace 
and by various centrifugal ventilators, including the 
suibal fan. In 1875 ani in 1876, in conjunction with 
Professor Marreco, he made experiments in the Physical 
College of Science, Newcastle-on-Tyne, upon the ex- 
plosive nature of coal-dust in mines: as the result he 
succeeded in proving that, under certain circumstances, 
it was possible to obtain explosions of coal-dust under 
conditions which precluded the presence of even the 
slightest admixture of fire-damp (carburetted hydro- 
gen). In the same connection he experimented abs on 
the explosion of gas in boiler flues ; and on both subjects 
his researches have been widely appreciated. By the 
numerous improvements which he introduced in minin 
operations, and the watchfulness which he exercisec 
over all the work in the collieries and other mines 
under his care, the working conditions for the miners 
were greatly ameliorated, and tended materially to the 
prevention of accident. He.was one of the founders 
of the College of Science in Newcastle, and thereafter 
continued an active and energetic member of the 
council and of the committees. In recognition of his 
scientific labours the honorary degree of Master of 
Science was conferred upon him by the University of 
Durham in 1901.. On the death of his elder brother, 
Mr. Charles Cochrane, in 1898, he became chairman of 
the fraternal Cochrane Company. 

Mr. William Cochrane was elected a member of the 
Institution of Mechanical Engineers in 1868, and a 
member of the Institution of Civil Engineers in 1883. 
In 1859 he married Eliza, second daughter of Mr. 
William Blow Collis, of Stourbridge. She died four 

ears ago, and two sons and a daughter survive. 

assionately fond of music, he formed the Chamber 
Music Society in Newcastle, and was himself a violin- 
yale of no mean attainments. Like his father and 

is elder brother, he was a man of surpassing energy 
and indomitable perseverance. 








THE LATE ALEXANDER CHAPLIN. 

THE death is announced, at the ripe age of eighty- 
four years, of Mr. Alexander Chaplin, who was for 
many years the head of the firm of Alexander Chaplin 
and Co., engineers, manufacturers, patentees, &c., in 
Glasgow. 

Mr. Chaplin, who was the son of the late Captain 
Henry Chaplin, and grandson of the late Colonel 
Chaplin, was born in Greenock, and educated in Edin- 
burgh. _He was afterwards engaged on the Birming- 
ham and Gloucester Railway, in connection with 
which he built the first locomotive with driving- 
wheels of about 8 ft. 6in. in diameter. He then 
went to Woolwich Arsenal, where he occupied the 
position of chief in the drawing-office. In 1849 he 
went to Glasgow, and started business there under 
the name of Alexander Chaplin and Co., in Cheap- 
side-street, with two rtners, named Dixon and 
Robb, making iron buildings; but they were not 
successful in that work, and the firm was dissolved. 
A year or two later Mr. Chaplin began business in a 
new works in Port-street, Cranston Hill, as an engi- 
neer, making combined vertical engines and boilers. 
He had already tried his hand at a portable forge, 
which was soon in great request. The vertical en- 
gine had its cylinders, feed-pumps (which formed 
the piston-rod guide), and crankshaft bearings all 
bol on separately to the shell-plates of the 
boiler, while a small fan was driven from the fly- 
wheel by a narrow belt to force air into the fire- 
box both above and below the bars. A great number 
of these small engines were made for home and foreign 
markets. 

The manufacture of a fresh-water distilling appa- 
ratus, called a distil-aerator, was another develop- 
ment of the — engineering business, and it was 
adopted in the Navy. This apparatus was made the 
subject of a short paper read to the Institution of 
Engineers in Scotland in the year 1862. Mr. Chaplin 
was, it is said, the inventor of the first steam-crane, 
the first contractors’ locomotive, the first steam exca- 
vator, or ‘‘navvy,” and the first vertical tubular 
boiler, and took out quite a number of patents on 
various subjects. He likewise built shallow-draught 
steamers, with patent steering arrangements, for the 
shallow rivers of South America. The steering was 
done by means of two blades, and when the steamer 
got on to a sand-bank, these were knocked up without 
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any damage being done. Mr. George Russell, of 
Motherwell, became connected with Mr. Chaplin in 
April, 1858, when he went as draughtsman to design 
the work, and he remained till June, 1863.. During 
that period many improvements in details were made, 
especially in the steam-crane department, which by and 
by became the principal department. About the year 
1860 Mr. Chaplin took as a partner Mr. John M. 
M‘Kendrick, who was the agent of the Union Bauk of 
Scotland, in Washington-street ; and some years later 
the partnership terminated, when Mr. M‘Kendrick took 
over the business, and the right to use the name of 
‘* Chaplin.” Mr. M‘Kendrick took as partner a practical 
engineer, Mr. Henry Ball, and continued the business 
in Glasgow. Mrs. Chaplin, who survives her hus- 
band, is the daughter of the late Mr. Henry Wim- 
hurst, who was the first to build a screw-propeller 
vessel that made a successful mercantile voyage. 
After retiring to the south in the year 1880, Mr. 
Chaplin established a new firm in London, under the 
style of Wimhurst and Co., which he conducted suc- 
cessfully for many years, and the business is still carried 
on by his successors. Mr. Chaplin is survived by his 
widow and by a family of two daughters and one son. 








THE LATE SIR FREDERICK BRAMWELL, 
BART. 
To THE EpiTorR OF ENGINEERING. 

Srr,—May I be allowed to congratulate you on your 
good fortune in securing so admirable a photograph as 
that which you have been able to present to your readers 
on page 772 of your last issue. the artist, whose name 
is not appended thereto, may well be complimented, I 
think, on having caught so exactly the beaming smile of 
the benevolent face, on which it was always a pleasure to 
gaze. If the print has not the sharpness of definition 
which characterises some photographs, neither has it 
their hardness ; the softness of this impression is more in 
keeping with the geniality of the subject. 

ou have rightly expressed what will just now be the 
thought of many, when you say Sir Frederick’s communi- 
cations to the various societies. with which he was con- 
nected were so numerous—particularly his oral contribu- 
tions to their discussions—that it would be bewildering 
to attempt a selection from them, Your record of his 
spoken prediction at York, in 1881, as to the future of 
the internal-combustion engine, recalls another still 
earlier, and also already fulfilled. Not, indeed, an ex- 
plicit prediction, though in retrospect it now bears the 
appearance of having been virtually equivalent thereto 
by implication—namely, the highly approving allusion he 
made on more than one occasion, upwards of thirty years 
ago, to Mr. James Howard’s ‘“‘quicksilver engine,” that 
was put to work in two steam vessels in London somewhere 
about 1845, in which no more water was contained in the 
boiler at any one time than was required for’one stroke of 
the engine. ides describing the construction of the 
uicksilver boiler, he added that in the steamboat Vesta 

r. Howard had employed, in conjunction therewith, the 
extremely elegant plan of cooling down in a refrigerator 
the injection water, and using the same water over and 
over again. At the present time the first part of this 
reminiscence reads like an anticipation of the Serpollet 
steam car, having a boiler devoid of water-space, and 
with large heating surface, whereby the water is, drop by 
drop, flashed off into steam as fast as required ; mmf the 
Howard refrigerator sounds like the air refrigerators now 
seen on the front of motor-cars of various designs. 

In his reminiscence, which you have recorded, of the 
Middlesbrough incident in 1843, the fun with which he 
enlivened his story lay in the emphasis wherewith he 
interpolated the parenthetical remark, ‘‘and having got 
my money ;” by the bye, ‘‘ got ” was his word, not ‘‘ re- 
ceived.” The laughter provoked by the mention of this 
indispensable condition was heartily enjoyed and shared 
by himself. 

So recently as January and February last* Sir Fred- 
erick threw himself again into the thick of the fray in 
defence of vulgar fractions and inches, inst the inno- 
vation of decimals and millimetres. As he then said of 
himself, he was ‘‘ too old a dog to learn new tricks.” 
Such an apology would have been lame, had it come from 
any one less competent than himself to defend his posi- 
tion by the display he sc continually made of his mar- 
vellous ability in mental calculation with vulgar fractions. 

During his later years Sir Frederick was so frequently 
engaged as an arbitrator, or an umpire, in professional 
questions that he was selected by the clever satirist 
“Spy” as the prototypes of the most eminent men—par- 
ticularly engineers—who have acted in that capacity. A 
caricature with the bare inscription ‘“‘The Arbitrator” 
created much amusement on its publication a few years 
ago; and the joke was as fully relished by its distin- 
guished subject as by any of his professional brethren. 
The likeness, though caricatured, was so unmistakable 
as to n no name appending thereto. The very last 
work of this kind, on which he was occupied at the time 
of his being struck down by cerebral hemorrhage on 
November 10, was the Devonport water arbitration pend- 
ing between the water works company and the borough 
council ; he was the umpire appointed between the two 
arbitrators who represent the friendly conflicting in- 
terests. Whether he has left any indications of the 
tenour of his award has not vet transpired. 

Yours truly, 
IGNORAMUS. 


s 152 and 


December 8, 1903. 


* See ENGINEERING, 1903, January 30, 


pages 
153; February 13, pages 218 and 217; and February 20, 
page 240; 


THE NAVAL MANCZDUVRES AND WARSHIP 
MACHINERY. 
To THE Eprror or ENGINEERING. 

Srr,—Your leading article on the Naval Manceuvres 
is very interesting ; but will, no doubt, be read by engi- 
neers throughout the empire with very great seriousness 
of thought, and not without anxiety. We are apt 
to think of our Navy as a very perfect and thoroughly 
trustworthy institution, and if one of our services more 
than another is reverenced by the British public, it is the 
Navy. There is one thing your article proves, and that 
is, the Navy is not by any means a perfect institution. 
There were sixty-seven war vessels sent out to do a 
manceuvre, and out of these a total of twelve were rendered 
useless by breakdowns of machinery—that is to say, 18 per 
cent. of theeffectivestrength. If these manceuvreshad been 
the real thing, instead of playing at it, and twelve vessels 
had been placed in the position these broken-down war- 
ships were, it would have meant, perhaps, the loss to us of 
them, and a consequent great loss of life, without a 
chance to get out of the way of a 14-knot torpedo-boat. 

From a marine engineer’s point of view, the nature of 
the breakdowns is triflmg in most cases, and no engi- 
neer in the mercantile marine would be worth his salt if 
he could not have repaired, and proceeded without ulti- 
mate loss of speed, in from one to two hours, any one of 
the breakdowns as described. 

We have engineers in the mercantile marine who have 
been trained to deal with such matters as the breaking 
of studs and junk-rings, the packing of piston-rods, the 
jointing of cylinder covers, stopping up of burst con- 
denser tubes, and even the changing of crankpin brasses 
that have been run; and although every effort is made 
to obviate the mpping of main engines at sea, yet acci- 
dents will happen. But these ships keep their time, 
and it is very rare indeed they are late in arriving. 

But in the Navy apparently a ship must return to the 

of operations to make a cylinder-cover joint, or put 
a stud in a cylinder, This, of course, means going out 
of action, and that is why your article should be treated 
so seriously. 

If it is possible to have so many breakdowns whilst 
playing at warfare, where the conditions are necessarily 
so different to what they would be in actual warfare, what 
will take place when that time comes? The ships must 
then do the speed required of them. They must man- 
ceuvre then seriously, or some of our battles will be lost 
for the sake of a leaky condenser tube. 

It is a great pity that during such times of mimic war- 
fare a squadron should not work under active service 
conditions. It would be of infinite value to the country 
to send out to sea on a special manceuvre such ships as 
those that broke down during the late manceuvres, and 
let the engineers on board know that at a given time they 
absolutely must be at a given point.. It would also be 
interesting to record the various breakdowns and how 
they were overcome, for we must believe that were the 
Royal Naval Engineers left to their own resources, they 
could and would effect any repair to the machinery under 
their control, as efficiently and expeditiously as their 
brother engineers of the mercantile marine. If they are 
not able to do so, then it would be a very serious matter 
for this country. 

For, after allis said, these manceuvres only emphasise 
the fact that, when war does come, a ship will be of no 
use whatever as a protection’ for this country. if the 
machinery and the man are not equal to the occasion. 

To place the machinery of a war vessel in a thoroughly 
efficient condition, it should be arranged that, say once 
every three months, anumber of the most likely vessels to 
breakdown during actual warfare, should be put through 
manceuvres entirely their own, and the engine depart- 
ment given instructions in the event of a breakdown, 
other a a total collapse of engines or boilers, that they 
would be held personally responsible for the successful 
carrying out of any repairs effected during the manceuvres. 
It would be necessary to make some distinction, and 
special inducements should be held out to those whose 
efforts were successful in getting over difficulties. 

The inducement should take the form of a special men- 
tion, and this should be. decided by the Admiralty, and 
the recipient of the special mention should, if the occasion 
deserved it, be promoted, or receive the pay of a higher 
rank. If it were possible to carry out such a scheme as 
above, it would save the country vast sums of money, and 
make our Navy really the institution the British public 
think it is. It would bring the best men to the front, and 
whereas the theory of engineering is, no doubt, very 
necessary, yet when it comes to the fighting point, the 
energetic, quick-thinking, practical engineer wil! be the 
man who will win the country’s battles. For — 
the man on the bridge, and the men at the guns, may 
longing for the fray, what use will their. efforts be, their 
love of war, their zeal, their very impatience, if they are 


on an immovable log in the water owing to a ‘defect in| p 


the machinery.” 
Yours truly, 


J. Maurice Newatt, M. I. Mar. E. 








GAS-ENGINES FOR SHIP-PROPULSION. 
To THE Epitor or ENGINEERING. 

Str,—The reference to gas-engines, and the poasibilit 
of their application to ship-propulsion, made by Sir W. H. 
White in his presidential address to the Institution of 
Civil Engineers will, no’ doubt, cause many of your 

saders to enquire what has been or may be done in this 
direction. 

In the writer’s opinion, although large numbers of 
launches have been fitted with internal - combustion 
engines of one type or another, there has been nothing 
done that will at all approach what is required to nieet 








the case of ship propulsion as it is understood and pro- 
vided pendin steam engine builders. 

The usual arra: ent of internal-combustion engine 
adopted for launch-propulsion is single-acting, with not 
more than four cylinders, and in most cases operates on 
the four-stroke cycle. This at once explains the necessity 
for the heavy flywheels always used with these engines-- 
four single-acting four-stroke cycle cylinders being equi- 
valent to one agg steam-engine cylinder only, 
As a consequence, although the parts may be balanced, 
the turning moment of the four cylinders is similar to 
that of one steam cylinder eo With a lesser number of 
cylinders the comparison is, of course, worse still. 

Reversing is usually effected by clutches and gear. 
wheels—that is to say, the pouee runs in one direction 
only, und the oer shaft is reversed by gearing, 
Starting is usually effected by manual labour, the crank- 
shaft being turned by hand until at least one combustible 
charge been drawn in and compressed, when the 
engine will usually commence to operate on its own 
account. y 

There is, of course, the example you recently illustrated 
of a three-cylinder engine by Messrs. Thornycroft, which 
is reversible without clutches or. gear-wheels, and is 
started by burnt gases stored up during the running of 
the engine ; but that engine, although in some respects 
an advance over others in use, approaches the require- 
ments of ship propulsion by a very short step only. 
ae. ig a three-crank engine, it still requires the heavy 
flywheel, while its turning moment is not equal to that 
of a single-crank steam-engine. At starting it is not so 
effective as an engine started by hand, although it may be 
started quicker owing to the more powerful acceleration 

iven the flywheel by the action of the burnt gases, 

hat is to say, the cylinders cannot be supplied with a 
combustible charge until the supply of burnt gases is 
cut off ; while, in the case of an engine started by hand, 
a combustible charge may commence to enter the cylinder 
the instant the crankshaft is moved. It isan improvement 
in the respect that it dispenses with the clutches and 
gear-wheels, and also that no manual labour is required at 
starting. There is no doubt that, sooner or later, internal- 
combustion engines will be used for ship propulsion, but 
a considerable experience in the design and operation of 
these engines has led the writer to the following con- 
clusions :— 

1. The engine must be as easily started, stopped, and 
reversed as a steam-engine. 

2. It must give a turning moment equal to that of the 
steam-engine with a similar number of cranks, and with- 
out the necessity of using flywheels to absorb the energy 
of the explosions. 

3. It must provide its own supply of starting energy in 
such a manner that handling of the engines when berthing 
or docking will be, in all respects, equal to that of the 
steam-engine. : 

4. The connection between engine and propeller must 
be direct, as in the case of the steam-enginie. 

5. Having regard to the fact that the four-stroke cycle 
of operations produces the most economical effect, while 
requiring no separate gas or air-pumps, a four-stroke cycle 
is the most suitable, provided the requirement of the 
turning moment without flywheel is fully met. 

To those acquainted wish the construction and opera- 

tion of internal-combustion engines, it may at first appear 
improbable that any 7 of these — at present con- 
structed, let alone a four-stroke cycle engine, will meet 
the requirements ; but the writer is of opinion that no ad- 
vance in. dimensions of parts, or knowledge of operation, 
is required to make it possible for a four-stroke cycle 
engine to take the place of any steam-engine yet proposed 
for ship propulsion. 
_ Taking first the question of dispensing with a flywheel, 
it will be easily enough understood that any engine of 
four-stroke cyc'e type must. have not less than six single- 
acting cylinders, in which the explosions take place at 
equal intervals of 120 deg., so as'to produce an overlapping 
series of impulses, and by that.means maintain the rota- 
tion of the crankshaft without.a flywheel.. Three double- 
acting cylinders on three cranks will not produce the 
effect rg egos but two single-acting cylinders tandem on 
each of the three cranks will. So far as construction is 
concerned, there is nothing to prevent such an engine 
being arranged to suit its installation on board ship. It 
has the defect, however, that its turning moment is not 
equal to that of a three-crank steam-engine. To 
remedy this is a very simple matter, indeed—nothing 
more than enclosing the space between the tandem 
cylinders, and maintaining in that space a constant pres- 
sure by compressed air, the pressure being made equal to 
three-fifths of the impulse of one piston during one stroke. 
That is to say, by maintaining a constant pressure on one 
piston of a tandem four-stroke cycle engine, that engine 
is at once converted into a double-acting, instead of a 
single-acting, engine without the addition of a single part. 
y providing at this closed part of the engine a suitable 
valve, by means of which the compressed air is admitted 
and exhausted as steam is in a steam-engine, the starting 
of the engine will be accomplished without interfering 
in any way with the actions taking place at the combus- 
tion ends of the cylinders. By simply transposing the 
admission and exhaust passages, the closed space will 
become an air-compressing end, and any quantity of air 
required may be stored up for starting purposes. By 
connecting both the admission and the exhaust passages 
with the air-storage receiver the double-acting effect is at 
once produced. 

It would thus appear that the only additions to present 
constructions of four-stroke cycle-engines, necessary to 
make these suitable for ship-propulsion, are a suitable dis- 
tribution-valve and a cam for actuating it, along with a 
suitable transposing-valve, provided the gear for actuating 
the valves; as # whole; is suitably arranged for reversing 
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the direction of rotation. This latter may be accom- 

lished in the somewhat crude fashion adopted in the 
Thornycroft engine, but may be much better accomplished 
if the admission-valves are actuated by a separate shaft 
from that actuating the exhaust-valves. By this means 
only one set of cams is required for both directions of 
rotation, and greater facilities for adjustment are ob- 
tained. If both valve-shafts are arranged to revolve in 
the same direction, then, to reverse, all that is necessary 
is to — these shafts angularly about 90 deg. in 
opposite directions. If the valve-shafts revolve in oppo- 
site directions, the angular displacement is in the same 
direction for both. In other words, to reverse the direc- 
tion of rotation the admission valve-shaft is displaced 
about 90 deg. in the direction in which it then is, or has 
been, revolving, and the exhaust valve-shaft is displaced 
about 90 deg. in a direction opposite to that in which it 
then is, or has been, revolving. These effects may be pro- 
duced by simply moving the usua! worm gears endwise 
along the crankshaft the necessary amount that will pro- 
duce the required angular displacement. 

From this it will be understood that only slight modifi- 
cations in construction are necessary to adapt internal- 
combustion engines to the purposes of ship propulsion, 
and it may be interesting to ascertain what dimensions 
will be necessary for an engine of, say, 20,000 indicated 
horse-power. 

For such a power through one shaft considerations of 
bearing surfaces, &c., determine that a six-crank engine 
will be used. If it be assumed thestroke is to be 5 ft. 9 in., 
the revolutions 80 per minute, and the mean effective 
pressure 90 Ib. per square inch, then the area of the 
internal-combustion cylinder required is 


4 x 20,000 x 33,000 
12 x 90 x 5.75 x 2 x 80 

This is equal to a diameter of 58} in., and as engines 
with cylinders of 51 in. diameter have been in operation 
for some years now, it is evident there is nothing in 
point of size to prevent the internal-combustion engine 
from taking the place of the steam-engine in the very 
largest sizes of ships. 

This letter has got rather lengthy, or I might devote 
some space to showing that, so far as the question of jthe 
gas plant for generating the gas is concerned, the case is 
quite as simple as that of the engine. 

It might be stated, however, that any internal-combus- 
tion enginé of moderate power will make effective use of 
one-third of the heat units conveyed to it in the form of 
gas—that is to say, the indicated thermal efficiency of an 
internal-combustion engine is 33 per cent., or more. 

Also any type of gh ee] that will produce a gas 
suitable for use in the cylinder of an internal-combustion 
engine will transfer to the gas two-thirds of the heat units 
contained in the fuel supplied to it. In other words, the 
efficiency of a gas-generator is somewhere about 66 per 
Cc 


= 2657 square ‘inches. 


ent. 

From these figures it is possible to demonstrate the ad- 
vantage in point of fuel economy the internal-combustion 
engine offers to the marine engineer. If the fuel sup- 
plied contain 15,000 British thermal units per pound, 
then the consumption per indicated horse-power per 


hour is 
en... weer 
15,000 x.66 x33 
or practically # lb. 
. Yours truly, 
. Jas. DUNLOP. 
286, Springburn-road, Glasgow, December 5, 1903. 








ITALIAN METALLURGICAL INDUSTRY. 
To THE EpIToR OF ENGINEERING. 

Sin,—The ancient Ktruscan mines of Italy, in that 
district lying between the Mediterranean and the ro 
penines, and extending from Civita Vecchia to the 
Apuane Alpes, have recently attracted the attention of 
mining engineers and capitalists. They are located in a 
region rich in many metals, and especially in copper ore. 
_ The extent and depth of the ancient Etruscan workin 
in the deposits of these minerals speak alike to the skill 
of the ancient mining engineer and to the extent of the 
beds of ore. When the Etruscans fell under the Roman 
yoke they were forbidden to continue their operations 
on the religious pretext that so doing was an insult 
to the Earth Goddess. Although the richness of the 
metallurgical deposits was not lost sight of, and, indeed, 
from time to time, attracted the attention of scientific 
men of various periods, and although mining operations 
on a small scale, and by erratic methods, were followed 
at irregular intervals, hundreds of years passed without 
any useful result. 

vin 1845 Signor Leopoldo Billa, professor of geology at 
Pisa, wrote to the following effect about these mines :— 
‘So far as can be ascertained, the copper ore in the Cam- 
piglia district is as rich as that of the Monte Catini. In 
ancient times the deposits were worked during many cen- 
turies, and presumably with advantage to the operators. 
So faras has been ascertained they did little but attack the 
deposits superficially ; so that there should remain to-day 
almost unlimited quantities of ore to attract the atten- 
tion of the engineer and the capitalist.” 

Recently the Etruscan Copper Estates Mining Com- 
pany was established to develop the mines of Campiglia 
Maritima. Possessing large means and carrying on the 
work with energy, guided, moreover, by the remains of 


the old Etruscan workings, they rapidly developed a ver 

important metallurgical industry. PAL the ph ae 
the plant is able to deal with 250 tons of orea day. The 
company has carried the old shafts to a much greater 
and has sunk new ones; it has completed a large 


depth, 





hydraulic installation to produce electric power and light, 


and has connected all the shafts by a narrow-gauge rail- | T 


~~ with the works of Monte Rombolo. 

was requested to visit the mines and re 
them ; this I did on October 13 and 21 last. 
ing is a very brief abstract of my report :— 

The region in which the company is interested is on 
the west side of the Campiglia, and occupies an area 
of about 800 hectares. On the north is the Valley 
of Maniato, on the south is the Meli Valley, on the 
east Monte Calvi, and on the west the Plain of 
San Vicenzio. The formation belongs to the _liassic 

riod and contains three metalliferous strata, which are 

ing exploited by the Etruscan Mines Company ; two 
of these strata are cupriferous, while the third contains 
lead and zinc. The ore consists of sulphur combined with 
copper, zinc, and iron, enclosed ina gangue. The company 
has carried out but little work on the more easterly 
deposit; but the development at Monte Temperino, where 
the ancient works were chiefly situated, and where shafts 
had beensunk to a depth of 70 metres, is more extensive. 
Here the company has sunk three shafts ; two 200 metres 
apart, and the third 125 metres beyond. The two first- 
named are connected at a level of 100 metres, and work is 
being pressed forward to connect them with the third 
shaft. A number of cross galleries have demonstrated 
the extent and value of the ore. 

The stratum of lead zinc ore shows many analogies to 
the copper deposits; explorations by shafts more than 
75 metres deep have been made at different levels, and 
further investigations are being conducted to test the 
“— of the ore, the width being already well defined. 

The surface plant and installation is very complete in 
every way, and an electric-magneto separating system in 
use at Monte Rombolo has given excellent results. I 
may add that the copper ore contains 3 per cent. of copper, 
and the lead zinc deposits 5 and 6 per cent. of lead and 
15 per cent. of zinc, and that the plant in operation for 
extraction, transport, and reduction, is very complete. 

The electric plant consists of a high-tension central 
station at Monte Rombolo and fifteen transformer sub- 
stations in the various districts to be lighted. In the 
central station there is a three-phase alternating-current 
generator with 42 periods and with a 350 horse-power 
compound engine, developing current at 3000 volts. 
The concentrating plant has a capacity of 250 tons 
of crude ore per day. e ore is pa through 
Blake-Marsden crushers and thence to Cornish rolls, 
which reduce the material to a gauge of about 3.5 
millimetres; it then goes through an automatic sepa- 
rator; all pieces over 0.75 millimetre are to 
the jigging machines, the fines er taken to hydraulic 
separators, from which they pass to Willfley tables. The 
gangue of the copper ore consists of lievrite, hornblende, 
and quartz. Owing to the specific gravity of the lievrite 
very coarse crushing is inadvisable. It is not of import- 
ance to make a high-grade concentrate, because the 
rg ed contains almost exactly the proper proportions 
of fluxes for smelting the ore, and therefore, if the sul- 
phide were cleanly separated, much of the gangue (or an 
equivalent quantity of silica, iron, and lime) would have 
to be put back again with these concentrates when they 
went to the furnaces. For this reason it is not considered 
expedient to make a higher grade concentrate than one 
containing between 6 and 7 per cent. of copper, and this 
fact results in a higher percentage of saving than would 
be possible if the grade had to be raised to a shipping 
standard. The concentrates are half clinkered in a roast- 
ing furnace and to the smelter, being mixed with the 
richer ores, which are not concentrated. The smelter is 
of the water-jacket type, with a capacity of 60 tons a 
day ; but two more smelters are on order, each with a 
capacity of 150 tons a day. At present the matte pro- 
duced is sold, but with the new smelters there will be a 
converter plant to turn out blister copper. 

The reduction works of the mines are situated on Monte 
Rombolo, a hill sloping to the plain extending to San 
Vicenzio: this is arailway station on the main line be- 
tween Rome and Pisa. A railway of 7 kilometres in 
length runs round the hills from the mines to the works, 
two small locomotives doing the work of traction. The 
reducing plant consists of a concentrating mill, roasting 


rt upon 
he follow: 


88 | and blast-furnaces, with a small refinery, and the whole is 


laid out so as to use the natural fall of the hill as far as 
possible in the passage of the ore through the various 


processes. 

In conclusion, I may add that R. H. Bacelli, who has 
the material welfare of Italy so much at heart, recently 
ordered an investigation to be made, two officers of the 
Government Mines Department being detailed for the 

urpose. These engineer officers, Signori Caccioppo and 
Desadate; made a careful investigation and a report to the 
Minister at the end of October last. This report entirely 
confirms my own. 

Yours truly, 
Inc. ADOLPHO BRUNICARDI, 
Deputato al Parlamento Italiano. 
Rome, November 16, 1903. 








ELECTRIC LIFT GEAR. 
To THE Epitor oF ENGINEERING. 

Sir,—In reference to the article on page 661 of the 
issue of November 13, I should be obliged if you would 
give further explanation of the method proposed for in- 
creasing the pause in the motion of the cage in continu- 
ously-running lifts. It appears to me that setting the 
cranks ‘‘not exactly co-axial” would merely shorten the 
travel without altering the nature of the motion of the 
cage, and this could have been as readily done by shorten- 
ing the crank centres. 

The firm with whom I am connected supply the motors 
and gearing for eleetrie lifts, hence my interest in this 





article, and my desire to have the above point elucidated. 
hanking you in anticipation of a reply. 
Yours faithfully, 

5 Feuix J. Howrrr. 
Salford Rolling Mills, Manchester, November 24, 1903. 
_ (Our correspondent is quite right, and the point at 
issue well illustrates the dangers of general reasoning. 
Relying on the latter, we accepted the statement of the 
maker that the pause at the ends of the stroke could be 
inc inthe manner named. A more careful investi- 
gation, however, shows that for the same lift the period 
of pause is the same whether the cranks are co-axial or 
not. Thus, neem | the obliquity of the rope, the 
motion of the cage with the cranks co-axial may be re- 
presented by the equation 


¥ =P COS &, 
and, when one crank makes an angle a with the other, 
by the equation 


Pt y = PB feos « + cos (2 + a)}. 
The total travel will be the same in the two cases if 
Reos 2 =r, 


The maximum value of y, in the first case, will occur 


when x = 0, and in the second case when « = — 3° 
The radius of curvature in each case is given by the rela- 
tion 
(1+ (az) ) 
p= da} } , 
ay 
d x 
With y =rcos x, we have p= — 1 when « = 0—that is 
Tr 


to say, at the end of the travel. 
In the second case, with 


y = 5 loose + cos (x + a)], 
we have 2 
[1 + ” {sin x + sin (x + a)}® } 
p= CRO 6 oe eRe —- -——— ’ 
mba | [cos 2 + cos (a + a)] 
and at the end of the travel x = “5: 
Hence, at this point 
R? + a + a7? 78 
[1+ zi- sin 5 + sin 5} |? 
p = _ ‘Gere as 2 ae hae ee te 
- F (09§ + cos $ ) 
: al etait © 
- Reos® * 
Zz 


or exactly the same as if the cranks were co-axial.— 
Ep. E.] 








RAISING WATER BY COMPRESSED AIR. 
To THE EpiToR OF ENGINEERING. 

S1r,— Allow me to reply to the letters by Mr. Maxwell 
and Mr. Coombs, which appeared in your issue of the 
27th ult. While quite agreeing with Mr. Maxwell as to 
the value of results obtained in actual work, I would, 
nevertheless, point out that theoretical investigations, and 
formula ae on them, are valuable, as showing how far 
such results can be improved upon, and how much they 
fall short of what is theoretically Dax soe In this 
manner the steam-engine has been developed from the 
initial wastefulness of the Newcomen engine to the pre- 
sent efficiency of the triple or quadruple-expansion engine 
working with superhea steam. In the same manner 
the air-lift pump, may be developed into a highly efficient 
machine, but this will not happen before the causes of 
failure in effecting this are thoroughly understood. That 
an air-lift is capable of giving a high efficiency is proved 
by the fact that it is reversible, like a heat engine, and it 
is well-known that air can be efficiently compressed by 
water descending through a tube carrying atmospheric air 
with it, which is retained in a reservoir at the bottom, 
while the water flows away through a tail race. In this 
case air is compressed isothermally, while in the case of 
an air-lift pump the air is expanded isothermally. Theo- 
retically, it should therefore be possible to get an effi- 
ciency of 100 per cent.; and any engineer, worthy of the 
name, who in practice only obtains 28 per cent., must be 
anxious to ascertain where the remaining 72 per cent. are 
lost. Leaving out of consideration the losses in the air- 
compressor, I attribute the losses in air-lift pumps to three 
principal causes—viz. :— 

(a) Excessive frictional resistance in the rising pipe. 

(b) Defective mixing of the air with the water. 

teh Incomplete expansion of the air. 

d) Numerous experiments with air-lift. pumps show 
that the mixture of air and water should not travel with 
a mean velocity of less than about 6 ft. per second, and 
this agrees with Mr. Coomb’s statement about the tube 
first Le down at Tunbridge Wells being too large; but 
the decrease in efficiency at higher speeds is much more 
marked with pipes of small diameter than with pipes of 
large diameters. Taking the mean volume of air at Tun- 
bridge Wells under the mean air pressure due to isothermal 
expansion (pm), I find the mean velocity of the ascending 
column of air and water is 11.82 ft. per second. The 
frictional resistance in the annular s between the 
water pipe and the air pipe at this velocity must be very 
eonsiderable. ‘fhe formula I use gives abont 118 ft, head 





810 


ENGINEERING. 





[Dec. 11, 1903. 





of water, and this large additional resistance necessitates 
the use of a sensideniip increased volume of air for lift- 
ing the water. 

(6) As the rise of water depends upon the decreased 
specific gravity of the mixture of air and water in the 
rising pipe, it must be evident that a perfect mixture of 
air and water will give the most continuous flow and the 
best result. Professor Josse, in Berlin, has experimentally 
demonstrated an increased efficiency of 25 per cent. for a 
well-designed air-inlet nozzle over a plain cylindrical 
air-pipe. 
io For the maximum efficiency it is further essential 
that the compressed air should be supplied with the 
lowest possible pressure at the base of the rising pipe and 
escape at the top as nearly as. possible with the same pres- 
sure as the atmosphere. A bend at the top of the nsing 
pipe can only interfere with this latter condition by pre- 
venting the free escape of the air after it has done its 
work, and also by increasing the frictional resistance 
in the pipe. In spite of what Mr. Coombs stated to the 
contrary, I would suggest that the proper terminal for 
the rising pipe is a small tank with an outlet pipe large 
enough to prevent the water in the tank from rising 
above the top of the vertical pipe. 

The formula I use for finding the volume of free air 
required for an air-lift presents no difficulties whatever, 
and has the additional advantage of being scientifically 
correct—namely— 

Vy = Q x Mtl y Pm 
hy Po 
Here V, and Q represent the volume of air at the atmo- 
spheric pressure ; pp and Q the volume of water to be 
lifted in cubic feet ; h, is the depth to which the rising 
pipe is immersed in water ; h, the lift in feet ; and f the 
frictional resistance to the mixture of air and water in 
feet. jm, as already stated, is the mean pressure of air 
due to isothermal expansion. This formula agrees well 
with all experiments, the only uncertain part 1s the fric- 
tional resistance f, as there are no experimental data to 
show how much the friction of a body of air and water 
mixed together differs from that of solid water. Personally, 
I do not believe there is any material difference, but I 
take the average velocity due to air and water at the 
pressure Ym, and calculate f according to Kutter’s formula 
as if it were water. 

The formula given by Mr. Maxwell takes no notice of 
the frictional resistances in the rising pipe, which, for 
moderate diameters and high velocities, are most important. 
Nor does it notice the ratio of depth to immersion, which 
cannot always be kept constant, nor the air-pressure 
required. i 
mining the volume of free air required, and should, of 
course, be allowed for in a rational formula. 

Tam, &c., 
C. T. ALFRED HANSSEN. 

319, Lordship-lane, East Dulwich, 8.E., . 

December 5, 1903. 








New Works ON THE LANCASHIRE AND YORKSHIRE 
Rattway.—The Lancashire and Yorkshire Railway Com- 
ny have works in hand for the improvement of its station 
Monkhill) at Pontefract ; and with a view to overcoming 
the increasing difficulty of passing Liverpool and Man- 
chester to York and Newcastle expresses over the Mid- 
land Company’s line near Normanton, the Lancashire 
and Yorkshire Company now proposes to run these 
trains through Pontefract, and by means of a new loop 
line outside that station on to the North-Eastern Com- 
ny’s line at Ferrybridge. At the same time, the 
<nottingley dépdt is to be removed to Pontefract, 
whither the Hull and Barnsley’s trains will then run; 
and Pontefract will form a junction for an exchange of 
cross traffic between the Goole to Wakefield and Mon 
caster to Leeds lines. The present incommodious station 
will be replaced by a new structure some hundred yards 
to the west. In addition to the present main lines, 
which will be reserved for express traffic, there will be 
new mineral and goods sidings and passways, as well as 
several bay and island platforms, &c. 


Royat InstitvuTion.—The following are the lecture 
arrangements at the Royal Institution, before Easter :— 
A Christmas course of lectures (illustrated by lantern 
slides and adapted to a juvenile auditory) on ‘‘ Extinct 
Animals,” by Professor Ray Lankester ; Professor L. C. 
Miall, Fullerian Professor of Physiology, R.I., six 
lectures on ‘‘ The Development and Transformations of 
Animals ;’ Mr. E. Foxwell, three lectures on ‘‘ Japanese 
Life and Character;’ Dr. E. A. Wallis Budge, two 
lectures on ‘‘ The Doctrine of Heaven and Hell in Ancient 
Egypt,” and ‘‘The Books of the Underworld ;” Mr. 
G. R. M. Murray, three lectures on ‘‘ The Flora of the 
Ocean ;” Mr. A. D. Hall, three lectures on ‘‘ Recent Re- 
searchin Agriculture ;” Professor H. L. Callendar, three 
lectures on ‘‘ Electrical Methods of Measuring Tempera- 
ture ;’ Mr. Sidney Lee, two lectures on ‘‘ Shakespeare as 
Contemporaries Knew Him;” Mr. J. A. Fuller-Mait- 
land, three lectures on “ British Folk-Song” (with vocal 
illustrations); Mr. W. L. Courtney, two lectures on 
‘*Comedy: Ancient and Modern ;” and six lectures by 
the Right Hon. Lord Rayleigh on ‘‘ Physics.” During 
the season 1904 the lectures on Tuesdays and Thursdays 
will be delivered at 5 o’clock, and the Saturday lectures 
at 3 o’clock. The Friday evening meetings will begin on 
January 15, when a discourse will be delivered by the 
Right Hon. Lord Rayleigh on ‘‘Shadows ;” succeeding 
discourses will probably be given by the Rev. Walter 


Sidgreaves, Mr. D. G. Hogarth, Mr. Alfred Austin, the 
Dean of Westminster, Mr. H. Brereton Baker, Mr. 
Alexander Siemens, Professor W. Stirling, Professor 
F. T. Trouton, Mr. Henry Arthur Jones, Professor Dewar, 
and other gentlemen. 


All these points are important factors in deter- | 7, 





LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 24th ult., the new steamer Circe, built 
by the Sunderland Shipbuilding Company, Limited, pro- 
ceeded on her official loaded trial. The principal dimen- 
sions of the boat are :—230 ft. length, 34 ft. breadth, and 
16 ft. 8 in. depth. The vesssel carries 1600 tons dead- 
weight. The main engines are by Messrs. J. 8. Vaux 
and Co., Limited, of Sunderland, and have cylinders 
18 in., 30 in., and 49 in. in diameter by 33 in. stroke, 
steam being supplied by a large boiler working at a pres- 
sure of 180]b. to the square inch. After proceeding to 
sea, the vessel made several runs over the measured 
mile, when a mean speed of 10 knots was obtained. 
Subsequently a continuous speed and coal consumption 
trial was run, which gave entire satisfaction to all on 
board ; the necessary revolutions were easily attained 
without stoppage of any kind. The vessel has been built 
to the order of Messrs. G. Lamy and Co., of Caen. 

The official trials of the Foyle, torpedo-boat destroyer, 
built x Ag ony Laird Brothers, Limited, of Birkenhead, 
for H.M. N avy: have just been completed. A successful 
four hours’ full-power coal-consumption trial having pre- 
viously been made, the official full-speed trial was run on 
Thursday, the 26th ult., when the vessel maintained a 
_ for four hours’ continuous running of 25.65 knots. 

both occasions the vessel was run in a fully-loaded 
condition. All the trials for steering, stopping, and 
starting were also successfully completed. e Foyle 
will be hastened forward fon commission. This is the 
third of the new type of destroyers built by Messrs. Laird 
Brothers, which has completed her official trials, the first 
two vessels being the Ttchen and Arun. 

On Friday, the 27th ult., the s.s. Tiberius, built b 
the Northumberland Shipbuilding Company, Limited, 
Howdon-on-Tyne, to the order of Messrs. C. Ander- 
sen, Hamburg, left the Tyne for her trial trip. Her 
dimensions are: — 373 ft. over all by 48 ft. extreme 
breadth by 30 ft. 10 in. moulded depth, and the vessel 
carries 7000tons dead-weight. The machinery has been 
supplied by Messrs. Richardsons, Westgarth, and Co., 
Limited, Sunderland, the engines having cylinders 26 in., 
42 in., and 72in. in diameter by 48 in. stroke. There 
are three boilers, measuring 14 ft. 44in. by 11 ft., and 
designed for 180 1b. pressure. The trial proved in every 
way satisfactory, the machinery working without a hitch. 
A speed of 10? knots was easily obtained. 


‘On Saturday, the 28th ult., the steel screw steamer 
mn, r, built by Messrs. William Gray and Co., 
Limited, to the order of Captain T. W. Willis, of West 
Hartlepool, was taken to sea for her trial trip. Her 

rincipal diménsions are:—Length over all, 329 ft. ; 
readth, 46 ft.; and depth, 23 ft. 74 in. The engines 
are from the Central Marine Works of the builders, and 
are of the triple-expansion type, having cylinders 23 in., 
364 in., and 62 in. in diameter, with a piston stroke of 
39 in., and two large steel boilers adapted to work at a 
pressure of 160 lb. per square inch. After adjustment of 
compasses she was headed for the Tyne and the engines 
opened out to full speed, the average speed on the run 
round being over 11 knots. Everything was found in 
— order; and to work to the entire satisfaction of 
those on 


There was launched on Monday, the 30th ult., from 
the building yard of Messrs. Murdoch and Murray, Port 
Glasgow, a single-screw steel stéamer for passenger and 
cargo service on the River Amazon. This is the thirty- 
seventh steamer built by Messrs. Murdoch and Murray 
for this trade, and is of the usual type. The vessel is 
named Yurimaguas. Compound engines will be fitted 
on board by Messrs. White and Hemphill, Limited, 
Greenock. 











The new steamer Fraternity, built by Murdoch and 
Murray, Port Gl w, for the Co-Operative Wholesale 
Society, Limited, nchester, went on her official trial 
on Monday, the 30th ult., and on a mean of four runs a 
speed of fully 104 knots was obtained. The machinery, 
which was supplied by Messrs. Lees, Anderson, and Co., 
Glasgow, worked without a hitch during the day. 


‘*Wealth and Promotion,” 
was launched by Messrs. Swan, Hunter, and Wigham- 

ichardson, Limited, on Thursday, the 3rd inst. This 
steel screw steamer is being built to the order of the 
Indo-China Steam Navigation Company for their service 
in Chinese waters. The steamer is 290 ft. in length by 
42 ft. beam. She will be eee by triple-expansion 
engines, which, as well as the boilers, are being built by 
Messrs. Swan, Hunter, and Wigham-Richardson, Limited. 





The Foo Shing, meanin 





Messrs. John Cran and Co. launched on Friday, the 
4th inst., a steel tug, to the order of the Alexandra 
may Company, 5 aie a Her principal dimensions 
are 92 ft. by 20 ft. by 12 ft. moulded, and her engines, 
which are of the high-pressure compound type, will 
indicate 630 horse-power. As she left the ways she was 
christened Toxteth. 


On Friday, the 4th inst., Messrs. Short Brothers, 
Limited, launched from their shipbuilding yard at Pallion 
the Kelvin, a steel screw steamer, built to the order of 
the Glasgow Steam Shipping Company. The dimen- 
sions of the vessel are as follow:—Length over all, 
ahags = breadth, 46.8 ft.; and depth, 24.35 ft.; and — 

as a large carrying capacity on a comparatively shallow 
draught. The steamer is to be fitted with teigho eee 
sion engines by Messrs. John Dickinson and Sons, 
Limited, Sunderland, with cylinders 25 in., 41 in,, and 





68 in, in diameter, with a stroke of 48 in. Steam will be 
supplied by two large steel boilers working at 180 lb. 

= and fitted with Howden’s system of forced 
raught. t 





On Saturday afternoon, the 5th inst., Messrs. Craig, 
Taylor, and Co. launched from their yard at Thornaby- 
on-Tees a steel twin-screw steamer of the following 
dimensions—viz., 209 ft. by 33 ft. by 10 ft. depth, 
moulded. She is specially adapted for light-draught 
navigation Lag wer in the South of Brazil, for which 
trade Messrs. ig, Taylor, and Co. have already built 
a number of vessels.. The engines, which have been built 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, consist of two sets, with cylinders 
ll in.,; 17 in., and 28 in. in diameter by 21 in. stroke, 
with two steel boilers working at 160 1b. pressure. This 
vessel, which is the hundredth from the Thornaby Yard, 
was named Campos. 


On Saturday, the 5th inst., Sir Raylton Dixon and Co., 
Limited, Middlesbrough, launched a mail and passenger 
twin-screw steamer, built to the order of Messrs. Elder, 
Dempster, and Co., of ee and intended to run 
between this country and the West Coast of Africa, her 
dimensions being 390 ft. by 47 ft. by 26 ft. moulded. 
Accommodation will be provided in the long full poop 
for 90 first-class em ys eg and for 50 second-class pas- 
sengers in the second- saloon, &c. Above this isa 
large house amidships, containing first-class saloon cabin 
entrance, first-class smoking-room, &c. A powerful refri- 
a machine, with large cooling-chambers, will also 
& 





supplied for the conveyance of fresh meat, provisions, 
c. ‘Twin-screw triple-expansion engines will be fitted 
by the. Wallsend Slipway and Engineering Company, 
Limited, Newcastle, having cylinders 214 in., 36 in., and 
59 in. in diameter by 42 in. stroke, supplied with steam 
by four large single-ended boilers working at 180 Ib. 
pressure, and fit with Howden’s system of forced 
——- On leaving the ways she was named Leopold- 
ville. 





Messrs. David and William Henderson and Co., 
Limited, Partick, launched on Monday, the 7th inst., 
a steel screw steamer for the Anchor Line, of the fol- 
lowing dimensions :—Length, 400 ft.; breadth, 49 ft.; 
depth, moulded, 30 ft. 9in.; with a gross tonnage of 5000 
tons, and a dead-weight capacity of 7000 tons. She will 
be supplied by the builders with a set of triple-ex ion 
engines, the cylinders being 30 in., a Nig and 85 in. 
in diameter respectively, with a stroke of 4 ft. 6 in. 
There will be two double-ended boilers ard two single- 
ended boilers, all working at a pressure of 200 lb. She 
was named the Italia. On the promenade deck there are 
— large state-rooms, with two berths in each, for a 
imited number of first-class passengers, a handsomely 
appointed saloon and a comfortable smoking-room. The 
bridge deck-house and main decks have been fitted with 
steerage berths for about 1400 passengers, subdivided 
into coy — Messrs. Rf and ‘ Hall, a Ee 
supplied the refrigerating machinery. It is expected that 
the Italia will be ready to sail from Naples on her first 
trip about the middle of February, and will perform 
the voyage from Naples to New York regularly in twelve 
days at all seasons of the year. 


On Tuesday, the 8th inst., there was launched from 
the shipyard of Messrs. Cochrane and Sons, shipbuilders, 

elby, a steel-screw trawler named Conway, the principal 
dimensions being 120 ft. by 21 ft. 6 in. by 11 ft. 6 in. depth 
of hold. Powerful triple-expansion engines are being 
titted by Messrs. Charles D. Holmes and Co., of Hull. 











THE INSTITUTION OF Crvti, ENGINEERS: MEETING OF 
StupENTs.—The first students’ meeting of the session was 
held at the Institution on Friday evening, the 4th inst., 
at 8 or the President, Sir William Henry White, 
K.C.B., in the chair, when a paper on “ Artificial 
cee as a 7% Fans to Steam Boilers,” was 
read by Mr. W. H. A. Robertson, Stud. Inst. C.E. The 
following is an abstract of the paper:—The importance 
of artificial draught .as a factor in the economical genera- 
tion of steam power, on land as well as at sea, can no 
longer be denied. In the marine service it is generally 
necessary in order to keep down weight due to extra 
boilers. On land, where economy is of first considera- 
tion, the late Mr. Bryan Donkin has shown the economy 
of using cheap fuel and artificial draught. For use in 
connection with electric lighting stations its advantages 
are apparent at a glance, as, owing to an artificial-draught 
system only requiring a chimney of moderate height, not 
only is there considerable saving in the cost of the chim- 
ney, but the appearance of the structure is also improved. 
On warships the plenum system is used, in which air is 
forced into cl rer ects tg this system having by ex- 
perience been found to be the best for the special require- 
ments of the Navy ; but itis injurious to the stokers, and 
is not generally adopted in the mercantile marine ; the 
method favoured in the latter service is the closed-ashpit 
method, used in conjunction with a false boiler-front and 
heated air, the Howden system being a type of this 
method. For land installations, induced artificial draught 
appears to have many advantages, and has latterly been 
introduced into the mercantile marine by Messrs. Ellis 
and Faves, the air, as in the Howden system, being 
heated before being delivered to the furnace. The plant 
comprised in an artificial-draught system consists merely 
of a fan and a source of motive power, some connection 
to the main flue, and a light iron. chimney. The general 
appearance of the fan is more or less the same in all cases. 
The reading of the — was followed by a discussion, 
in which Messrs. J. M. Kennedy, F. A. Legge, T. S. 
Nash, and J, W. M. Topley, Studs. Inst, C.E., took part. 
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BINKS’S WHITEWASHING 








Fie. 1. 


WE illustrate above an apparatus for applying 
whitewash or oil-paint to walls and such like surfaces 
in a much more expeditious manner than the ordinary 
process of laying on with a brush by hand. Fig. 1 is 
a perspective view of the machine as it would appear 
in operation, and Fig. 2 is a vertical section through 
the centre. The machine works by means of com- 


pressed air, which blows the limewash, paint, &c., in | 


the form of spray on to the surface to be covered. 
Its action will be more readily understood on refer- 
ence to Fig. 2. In this view A is a circular vessel, 
which contains the whitewash or paint ; B is a pump- 
barrel in which a plunger C works. The plunger and 
its valve are carried by a rod D, which at its upper 
end is connected to the short arm of the lever N, 
which is supported at the point O by a pin. The 
bridge-piece P, which reaches across the top of the 
containing vessel, carries this pin. There is also a 
right-angled lever Q, which rocks on the pin O, the 
short arm of which is connected to the top of the 
piston-rod. While the long arm moves to and fro 
in the vessel A, it acts as a paddle or stirrer for any 
liquid contained therein. At the bottom of the pump- 
cylinder Bisa ball-valve E, and below that a strainer F. 

The action of the machine is as follows :—The 
vessel A having been filled with the material to be 
used, the lever N is worked up and down, which action 
draws the liquid through the valve E into the cylinder 
B, and then forces it up through the valve in the 
plunger C, as in an ordinary pump. If the cock 8 
on the pipe R is closed, the liquid is forced into the 
upper part of the pump B, where it compresses the air 
in the space L inside the air-vessel G. One man 
working the lever N is able to compress the air to 
about 120 lb. per square inch. If now the cock S be 
opened, the air in the receiver forces the liquid below 
it through the pipe R and out at the nozzle T, where 
it is blown into fine spray, and in that state can be 
deposited on any surface, as desired. There is a pipe 
at the top of the air-vessel, which is closed by the 
plug M. Should the air contained in the space L leak 
out at any time, the plug M can be removed, and a 
fresh supply of air be admitted into the vessel G. The 
“ ipe can be disconnected by unscrewing the union 

u " 

The machine is made in several different sizes, and 
can be had, if desired, mounted on a trolley and 
supplied with 100 ft. of discharge hose-pipe. One, of 
the size we illustrate, which stands about 18 in. from 
the ground to the top of the container, is said to do 
the work of eight men with brushes, while the larger 
size machines will do ‘as much work as 20 to 25 men. 


AND PAINTING MACHINE. 


Fig.2. 





V/ 














It will readily be understood, therefore, that their use 
is likely to effect a great saving of labour in the 
frequent limewashings required by the Factory Act in 
buildings used for manufacturing purposes. 

The machine is the invention of Mr. Binks, of 
Chicago, and is supplied by Messrs. Wallach Brothers, 
57, Gracechurch-street, London, E.C. 








| INDUSTRIAL NOTES. 
THE unemployed question is again to the front at 
the very first signs of winter. It has periodically 
| appeared at intervals for many years, but more acutely 
| in 1879 and 1886. On the present occasion it bids fair 
to rival both of those periods. The problem is not 
easy of solution. In this great industrial country the 
vicissitudes of trade cause such problems to reappear. 
whlek attempt to deal 





| 


| The fear is that the agencies 


-| with such abnormal conditions are wholly unable to 


cope with them. Those conditions are economic and 
| industrial, and the least able to deal with such pro- 
blems are ministers of the Gospel and the mission- 
houses. They may relieve the necessitous, but they 
tend also to create the necessity, or, or least, to 
|intensify it. That there are many out of work is 
unquestionable. But what proportion of really able 
men, willing to work, is there in the community 
|generally? The Board of Trade returns show a 
proportion of over 5 per cent.; but this is in the 
organised trades mainly. In these all the better class 
of unions provide out-of-work pay, so that only a very 
|small proportion need seek relief. But the men here 
indicated are, as a rule, picked men, more or less 
skilful in their several branches of industry. It is 
sad to see any such men out of work, when by their 
| skill and industry they could, and should, be able to 
add to the nation’s wealth, and at the same time live 
comfortably on their well-earned wages. 

The public who are asked to subscribe to relief 
funds have a right to know what class, and what sec- 
tions of each class, need and claim relief. As a general 
rule, it is the unskilled, or only very partially skilled, 
in any branch of trade, who first cry out that they 
need food and shelter. Of course it is hard for them, 
for hunger tells alike upon the just and the unjust 
when it comes. Still, mere relief at intervals does not 
solve the problem. It would be easy to get a parade 
of men out of work of large proportions who would 
seldom settle down to regular work if they had the 
chance; but these are not the class of men to make a 
great fuss about, as a rule. Their case has to be dealt 
with in quite another way, if the unemployed problem 
is to be solved. It is said that the method of relief on 
the present occasion is to be such that it will not 
draw into London the waifs and strays of other large 
| towns. That is good ; for when once a man comes to 
| London, he has a hankering after it ever afterwards. 
| A lot of work could be found for men of steady habits 


| in the vast Metro 


ae play sally t 





litan area, but as a rule the rate- 
the irregular canvassers for work, 

ecause generally they do not give satisfaction in what 
work they undertake. If the labour bureaux estab- 
lished in some of the boroughs could really supply 
able and willing hands, no doubt some thousands could 
get temporary employment on odd jobs ; but such men 
want more than a mechanic’s wages per hour for work 
badly done. The position is a sad one, and the pro- 
blem is far from solved. 





The monthly report of the Associated Ironmoulders 
of Scotland states that there is no burning question 
before the trade to need special reference. The mem- 
bers are urged to remain steady at work where 
it is to be had, as the tendency is downward in the 
labour market, especially in the shipbuilding centres, 
all of which show a decline, except Middlesbrough and 
Stockton. The season of the year is unfavourable 
generally to most of the trades, especially the branches 
compelled to work out of doors; and the indolent 
worker is naturally the first to suffer, and rightly, for 
the industrious, sober man deserves to have the pre- 





ference. The union proposes to form a trade section 
so that those not desiring provident benefits may be 
able to join. But the provident benefits are just those 
that appeal to the steady, sober, industrious worker. 
There is an increase of out-of-work members of 151, 
and 139 others are returned as not in full employment. 
Shop delegates are urged to see that members of the 
union have the first chance of employment. The 
financial aspects of the society are encouraging. 
The income for the month was 2951/. 7s. 10d.; the 
expenditure, 2027/. 15s. 7d.; increase of funds, 
9231. 12s. 3d.; the total balance in hand was 
78,8837. 4s. 1ld., or nearly 11/. per member. Of the 
total increase in funds, 773/. 10s. 3d. was from interest 
on investments falling due at Michaelmas. The cost 
of idle benefit was 974/. 10s. 10d.; superannuation, 
6251. 5s. 8d.; funeral benefit, 140/.; and accident bene- 
fit, 1007. The report refers to the ‘‘ bungling” of the 
Parliamentary Committee of the Trades Union Con- 
gress, by which the union severed its connection with 
the congress. 

The report of the National Union of Boot and Shoe 
Operatives states that trade has not improved, but 
says, ‘‘ we are thankful that things are not worse than 
they are,” as work generally is worse all round than 
it has been for years past. In spite of the badness of 
trade, however, the disputes have not been numerous 
or serious, as usually they have been in times past, 
when slackness leads to an increase of the unemployed. 
This is a feature which is encouraging, for it shows 
that the friction between employers and employed is 
not so acute as it was. There were two or three dis- 
putes as to reductions in wages in which the union 
supported the men in their resistance. There were 
also some cases of dismissals which the operatives 
regarded as being aimed at the union, as those dis- 
charged were members who had recently joined. 
Those cases led to a considerable amount of corre- 
spondence, the result being that concessions were 
made pending final negotiations. In one instance the 
Employers’ Association fined a firm one guinea for 
non-compliance with the rule as to extras, In the 
branch — nine districts report trade as good, 
brisk, or fair, but in the chief centresit is slack. As 
one of the council has been selected as a Parliamentary 
candidate for Wolverhampton, he addressed a large 
meeting chiefly on the fiscal proposals of the ex- 
Colonial Secretary. The meeting thoroughly endorsed 
his remarks. The report also contains the circulars 
of the Parliamentary Committee of the Trades Union 
pres, <r as to the fiscal proposals, Amendment of 
the Trade-Union Law, and other matters. 


The London Trades and Labour Gazette deals with 
the unemployed question in the Metropolis, and 
strongly condemns the proposals of Scotland Yard to 
prohibit processions in the streets of London. The 
condemnation is from the Socialists’ standpoint—that 
is, that the processions are a nuisance to the capitalist 
class, and to those who are paid to protect them. But 
the remedy proposed is better—namely, that the men 
form deputations to the borough councils in each dis- 
trict. This is reasonable. If there be real distress, 
the local authority is bound to deal with it. There 
are notes on the proposal to buy up and nationalise 
the entire railway systems of the United Kingdom, and 
on the proposed importation of Chinese into the Trans- 
vaal, on which some home truths are boldly stated. At 
the delegate meeting of the Trades Council, the dispute 
as to the admission of the seceders from the Fawcett 
Association of Postal Employés was again discussed as 
regards affiliation. The decision was further adjourned 
in order to give the representatives of the seceders 
an opportunity to explain and defend themselves. 
The leading article on ‘‘ The Sphinx of the Indtstrial 
Question ” deals with the subject of Free Trade versus 
Protection from the Socialists’ standpoint, and does 
so ina fair and comprehensive way. Numerous reports 
are given of provincial trade and labour councils, and 
of several trade unions. But the ‘ Notes on Inter- 
national Labour News” are of greater importance, for 
they give items of news, not to be found elsewhere, 
age Germany, Denmark, Sweden, Switzerland, 
&c. In all these countries the spread of trade-unionism 
is apparent, and most significant. The intention is to 
equalise conditions of labour. 





The position of the iron trades in the Wolverhamp- 
ton district has not improved. Consumers’ orders are 
few ; manufacturers appear to act upon the principle 
of using up all their stock of iron, almost to the last 
ton, before ordering a furthersupply. This, of course, 
means that they expect a decline in prices. Export 
orders are equally scarce. Negotiations for the open- 
ing quarter of 1904 hang fire because manufacturers 
refuse to accept the terms offered for rolled iron. 
Quotations generally remain the same, and producers 
of high-class bars, plates, sheets, and best strip 
command full rates ; but limited transactions in other 
branches have to be booked at a reduction. Buyers 
are strengthened in their demand for concessions by 





the fact that Belgium and Germany offer supplies of 
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iron and steel bars and billets at a considerable reduc- 
tion compared with English makers. It is said that 
.German steel is being imported in large quantities. 
The position of the engineering and allied trades, and 
of the numerous hardware industries, remains about 
the same. 


In the Birmingham district the iron trade Ponce 
has been quiet. Makers of steel —British and German 
—have lowered prices, so that American agents are, it 
is said, out of the market. There has been no quotable 
alteration in the prices of iron generally. The engi- 
neering and allied industries and all the other iron, 
steel, and metal-using trades remain about the same 
generally. 





The accountants’ certificate under the Midland Iron 
Trade Wages Board states that the average selling 
price was 6/. 15s. 3d., as against 6/. 15s. 10d. in the 

revious two months. This involves no change in wages. 
he output was larger by 4226 tons than in the previous 
period. 





The position of the engineering trades in the Lan- 
cashire districts is generally described as discouraging 
in so far as new work is concerned. The weight of 
work given out does not increase, but lessens, so that 
the provision for the future is more or less insecure. 
Boiler-makers are very quiet, and machine-tool-makers 
are only partially engaged, except in firms producing 
specialities in this branch. Activity is also slackening 
in connection with locomotive and wagon building as 
compared with what it was some time ago. In the 
structural branches also there is a quietening down. 
In the electrical branches a fair amount of work is 
being done ; but there is no real revival in the textile- 
machine branches. The iron market has been slow 
and inactive. Though the situation is not encouraging, 
it must be remembered that this is the dull season of 
the year in most of the before-mentioned branches. 





Miners are gaining an unenviable notoriety in the 
matter of breach of contract— leaving work without 
notice. At the close of last week 808 coalminers at 
Acton, Yorkshire, were summoned, the damages 
claimed being 3/., when a verdict was returned for 
5s., as the manager declared that it was not damages 
which the owners required, but a distinct pronounce- 
ment that the men acted illegally in leaving work 
without notice. The solicitor for the men asked that 
the matters in dispute should be left to the Court to 
arbitrate upon ; but the manager declared that there 
was nothing to arbitrate about. There the matter 
ended so far as this case was concerned. 





Reports are to hand respecting the activity in the 
building trades in various parts of Canada. It is 
said that the demand for men and for material has 
been, and still is, far in excess of the supply, so that 


building operations have had to be curtailed. In| PSS 


Winnipeg alone, said to be a typical centre, upward of 
6,000,000 dollars, or 1,200,000/. sterling, have been 
spent in new buildings during the present year, 
comprising 1200 dwelling-houses, 65 stores, several 
churches, and other buildings. It is also said that 
the season for out-door work in Canada is extending ; 
bricklayers now work up to nearly Christmas, while 
carpenters and joiners can also edie work outside, 
and then be engaged inside throughout the winter. If 
all the conditions are as good as represented, there is 
a chance for our unemployed. 





The matters in dispute in the Welsh tinplate trade 
have been referred to arbitration. The representatives 
of the employers and operatives have jointly requested 
the Board of Trade to appoint an arbitrator, and the 
Board has accordingly appointed Sir Kenelm Digby 
so to act regarding all questions still at issue remaining 
trom the recent strike and lock-out. 





Coal-exporters in South Wales are promoting a 
movement for the abolition of the coal duty. They 
admit that in so far as the best steam coal is concerned 
the duty has not made much difference ; but they 
contend that in the second class of coal the effect has 
been prejudicial, both as regards exports to France 
and to the Continent generally. Westphalian coal has 
come into competition with South Wales coal to the 
injury of exporters, and therefore they favour a repeal 
of the duty. 





The great cotton industries of Lancashire have been 
suffering severely for some time, and the worst of it is 
that the crisis does not appear to be over, though the 
conditions are better now than they were. The 
depression has been caused not by combinations of 
operatives, but by combinations of capitalists—by 
those who rig the market in respect of raw cotton. In 
the report of the Operative Cotton-Spinners’ Associa- 
tion, just issued, it is stated that in that one section 
400,000. have been lost in wages ; in other sections 
dependent upon it the losses total up to an aggregate 
of 2,000,000/. The drain on the funds of the opera- 





tives’ unions has been immense. A more extended 
system of cotton-growing is advocated as a means of 
lessening the difficulties that have arisen, as the supply 
is still mainly from America. 





The matters in dispute at Burnley are still unsettled. 
The weavers on strike were paid their first week’s 
allowance, and the strike had not ended at the close 
of last week. The operatives have given their version 
of the affair, and they allege that the stoppages are far 
greater than employers admit. It is really a dispute 
as to the relative saving by newer industrial methods, 
and the way to settle the question is not by strikes, but 
by mutual negotiation and forbearance. It is certain 
that labour-saving machinery and appliances are not to 
be opposed ; that would be fatal to the trades in Lanca- 
shire. ; 

Some 400 stick-makers and mounters are on strike 
or locked out. The men made certain demands upon 
the employers, which were refused. The agitation 
went on until the federated employers determined to 
lock out the men, and not to re-employ them unless 
they gave up the union. This the men refused to to, 
and are now appealing for funds to support them in 
the struggle. 





There seems to be a chance of a great revival in the 
tin-plate trade in South Wales, as 50,000 tons of 
American bars are to be supplied to the Principality 
to be made up into tin plates. This is good news for 
the tinplate makers. 





The Worcestershire and Staffordshire miners have 
agreed to accept the reduction of 5 per cent. in wages, 
but require that the Conciliation Board be re-estab- 
lished, and that a minimum rate of 35 per cent., and 
a maximum rate of 60 per cent. above the standard 
rates of 1888 be agreed to. 


The iron and steel tube trade is in a state of alarm 
in Staffordshire by reason of the discharges of men ; 
this has been intensified by the rumour that a large 
firm, employing thousands of men, is about to close 
the works, and that these works will be restarted in 
Scotland. The reasons have not transpired. 








THE PHYSICAL SOCIETY OF LONDON. 

AT the meeting of the Physical Society of London, 
held November 27, 1903, Dr. R. T. Glazebrook, F.R.S., 
President, in the chair, Mr. Horace Darwin exhibited 
an electric thermostat. The thermostat shown at the 
meeting was made for Lord Berkeley, and is similar to 
one made for the spectrograph of the 24-in. refractor of 
the Royal Observatory, Cape of Good Hope. The vessel, 
the temperature of which is to be maintained constant, 
is surrounded by oil contained in a bath. In the oil are 
placed two heating coils, through which electric currents 
By automatically controlling these currents the 
temperature of the oil, and consequently of the inner 
vessel, is kept very nearly constant. The control is 
effected by means of a Wheatstone bridge in the 
outer oil bath. This bridge has two opposite arms 
of copper and two of manganin, so that it is only 
balanced at some definite temperature. Its deviations 
from balance affect the position of a long horizontal 
boom attached to the suspended coil of a galvanometer. 
The position of the boom determines the ter or less 
descent of a hit-or-miss arm which is_ periodically 
raised by a rotating cam, and can only fall to its lowest 
position when the galvanometer boom is to one side, and 
allows it to pass ; this position of the boom corresponds 
to a fall of temperature of the controlling bridge. Thus 
the position of the hit-or-miss arm at its lowest posi- 
tion depends on the temperature, and it is the variation 
of this position which regulates the amount of current 
passing through the heating coils. When the hit-or- 
miss arm is at its highest position, the galvanometer 
boom is absolutely free to move to its position of 
equilibrium. We may call the two coils the ‘‘inter- 
mittent” and the ‘‘ permanent” heating coils. At ever 
rotation of the cam the hit-or-miss arm is lowered, 
and if it passes the galvanometer - boom a key is 
closed, and a current passes through the intermittent 
heating coil. Thus the frequency of the intermittent 
current depends on the temperature of the oil-bath. 
The duration of the time that the key is closed also 
varies : it may be long or very short. Every time the 
key is closed a movement takes place which increases the 
duration of the next closure of the key. The arrangement 
of the mechanism is such that when the temperature is 
steady, the hit-or-miss arm will pass the galvanometer- 
boom as many times as it is stopped by it in a given time. 
The current passing through the permanent heating coil 
is also automatically regulated : if there is not enough 
heat passing into the oi), this current is gradually increased. 
This is done by cutting out resistance coils which are in 
series with the permanent heating coils. The cam which 
moves the hit-or-miss arm is driven by a worm gear and 
—y — motor, and the oil is kept thoroughly stirred 

a fan. 

oy W. C. D. Whetham asked what accuracy was aimed 
atin the instrument. __ 

Mr. A. P. Trotter said that the use of thermostats 
would become more and more important with the per- 
fection of thermometers. It was possible to keep a tem- 
perature constant within ,;4,; deg. Cent., but it was very 


| the space and completely fi 





difficult to determine the temperature to that degree of 
accuracy. In high-class resistance measurements with a 
Carey Foster bridge, one of the greatest difficulties was 
with regard to the temperature, which must not only be 
constant, but also capable of exact determination. In 
the constant-temperature room at the Board of Trade 
Standardising La’ wnarg | the temperature varied by less 
than } deg. Cent. from day to day, and he would like to 
know the greatest accuracy obtainable with ordinary 
devices in such a room, before considering the introduc- 
tion of the complicated instrument shown to the meeting. 

The Chairman expressed his interest in the author’s 
communication, and said he had recently been trying to 
solve a somewhat similar problem by making use of a 
horizontal boom, attached to the suspended coil of a 
galvanometer, for making and breaking a current. His 
object was to regulate a current of the order of 50 amperes. 
Dr. Glazebrook asked if it was desirable or important to 
utilise all the adjustments in the instrument. 

The author, replying to Mr. Whetham, said the instru- 
ment had been made as sensitive as ible, but he was 
not aware within what limits it would maintain the tem- 
perature of the bath. The thermostat supplied to the 
Cape nme age f was capable of keeping the tempera- 
ture within % eg. Cent. for a period of 8 hours. In 
reply to the hairman, he said that when working with 
small variations of the external temperature it might be 

ible to dispense with one or other of the adjustments ; 

ut when the external variations were large, it was neces- 

sary at times to supply a large quantity of heat to the 

oil-bath ; and in order to do this effectually, he thought 
all the adjustments of the instrument were desirable. 

A paper on ‘‘ The Occurrence of Cavitation in Lubrica- 
tion” was read by Mr. S. Skinner. The experiments 
described in the paper arose from an observation made 
when determining the refractive index of a liquid by 
means of Newton’s rings. As Newton showed, the rings 
can be obtained when a liquid is run into the space be- 
tween the lenses. If, when the liquid has been introduced, 
the upper lens be rolled on the lower, the observer sees 
following the central dark spot a crescent-shaped space— 
very bright provided the illumination be_ sufficiently 
oblique. This is a vacuous or vapour-filled space, for 
when the motion of ony | ceases, the liquid flows into 

Is it. The inflow of the liquid 
depends in some way on the viscosity, and _ the effects are 
more pronounced when a more viscous liquid is used. 
The most convenient mode of observation is to use a 
deeply-coloured liquid, and to look at the space by trans- 
mitted light. The author has found that a convenient liquid 
is a strongsolution of fuchsin in glycerine. Thisred solution 
is so deeply coloured that even up to the point where the 
lenses are nearest some colour shows, and light is only 
brightly transmitted at the place where there is a break 
in the liquid. The cavities which are formed must be 
produced either by splitting the liquid itself, or by tear- 
ing the liquid from the glass surface. The effect may be 
described as a case of “‘cavitation.” Some experiments 
were made to imitate the actual case of ‘a fully-lubricated 
axle rotating under a bearing. For this purpose a thick 
disc with its edge worked to a spherical surface of curva- 
ture equal to the radius of the disc, mounted on an axle, 
was arranged so that the lower part of the disc dipped 
into an oil-bath, whilst a flat plate of glass rested 
on the upper edge of the disc. As the disc rotated 
oil was carried round, so that the point of contact of 
the disc and plate was maintained copiously lubricated. 
The disc represented the axle, and the plate the bearin 
on it. What me ag gy on rotation could be observ 
by looking through the glass plate with a magnifying- 

lass. It was seen that during motion a cavity was 
ormed on the side where the edge of the disc was moving 
away from the plate. The size of the cavity depended on 
the rate of rotation. In ball-bearings completely im- 
mersed in oil, the experiments show that there must be a 
small cavity near the point of nearest approach of each 
ball to its neighbours, and also to the surface on which it 
isrunning. As the friction of the bearing is the viscous 
friction of the oil, it follows that the friction must be 
considerably reduced by the formation of these cavities, 
which are filled with relatively non-viscous vapour. The 
high lubricating property of. oils owes its origin not 
only to their superior viscosity, but also, ibly, to the 
facility with which cavities may be formed in them. 

The author illustrated his paper by a series of experi- 
ene showing cavitation produced be rolling lenses on 
plates. 

Professor J. D, Everett said it was interesting to note 
that cavitation had been observed and correctly explained 
by Newton. He (Professor Everett) mentioned that a 
similar phenomenon was exhibited by a steam-roller 
working on mud, and gave an explanation of the produc- 
tion of pressure and tension respectively in the liquid 
near the contact of the roller and the mud. If the mud 
were sufficiently viscid, cavitation might occur behind 
the roller. 

Mr. W. A. Price said that the observations of the author 
could not fail to be of interest to engineers. He asked to 
what extent cavitation was going on in an ordinary round 
bearing or in the slide-valve of a locomotive ; and sug- 
gested that the views of engineers upon the subject of 
lubrication might require considerable modification in the 
light of the present paper. 

Mr. C. V. Boys expressed his interest in the paper and 
the experiments shown by the author. He said that, like 
Mr. Price, he had been thinking of the influence of cavita- 
tion upon machine bearings, but, unlike him, he had not 
come to the conclusion that our ideas on the subject 
should be changed. In the author’s experiments cavita- 
tion was produced by the approach of two surfaces on one 
side of their line of contact, and their recession on the 
other side. In the case of a cylindrical bearing the space 
between the shaft and journal was believed to be com- 
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p’etely filled with oil, and if the shaft were truly concen- 
tric, there would be neither approach nor recession. He 
thought that in the case of any cylindrical bearing the 
rate of approach and recession would never be great 
enough to produce cavitation. The case of ball-bearings, 
when using a thick lubricant, was different, and cavitation 
might occur. If it did, it would occur behind the point 
of contact ; and although the production of cavitation in- 
volved a loss of energy, he questioned whether it did any 
appreciable harm. "ae. Boys referred to the dendritic 
atterns formed, when mixing paints, by lifting the muller 
sate the plate, and suggested that their formation was a 
phenomenon of the same kind as cavitation. _ 

Mr. R. Appleyard said there were two distinct cases to 
be considered :—(1) A wheel on a plane; and (2) a shaft 
in its bearing. He agreed with Mr. Boys that the cavita- 
tion occurred behind the point of contact, and did not 
matter in the case of a ball-bearing. But if cavitation 
occurred in a cylindrical bearing, the cavity would form 
between the two surfaces which were next coming into 
contact. If the surfaces were smooth, little harm would 
ensue; but if they were rough, the occurrence of cavitation 
would be detrimental, for it would result in direct contact. 

Dr. A. Griffiths asked the author if cavitation in 
lubrication was supposed to be an advantage or a dis- 
advantage. 

Mr. Skinner, replying to Mr. Boys, suggested the con- 
struction of glass bearings to determine whether cavita- 
tion occurred in cylindrical shafts. He thought that 
cavitation in lubrication was an advantage, as a rule, 
because spaces formerly filled with viscous material were 
then filled with something with small viscosity. 

Professor R. Threlfall then exhibited and described the 
following instruments, which he has used in the testing of 
electric generators by air calorimetry :—(1) A ‘‘hot-wire 
voltmeter” accurate to y§> volt. The wire in this instru- 
ment is very fine, and special precautions are taken to 
keep the tension on it constant, so that the elongation 
measured is due only to the expansion of the wire caused 
by the heating effect of the current. (2) A Pitot tube 
for the measurement of air velocity, the velocity bein 
proportional to the square root of the pressure produc 
in the tube. (3) A ‘‘Manometer” for determining 
pressure differences in Pitot tubes with accuracy. is 
consists essentially of two bottles containing coloured 
water, which are connected by a syphon, and the air- 
space of each bottle is put in communication with its 
appropriate tube. The readings are taken by setting a 
pair cf needle-points just to touch the liquid surface, 
and then measuring how they differ in level by micro- 
meter screws, or by callipering suitable jaws. The 
instrument is reliable to 0.01 millimetre of ‘water pres- 
sure. (4) A multiplying pressure-gauge, in which the 
motion of a float or ball is used to operate a finger moving 
round a dial. The dial is divided in such a manner that 
the square roots of the pressure-differences are read off ; 
air velocities are therefore given directly. 

Mr. Duddell, referring to the voltmeter exhibited, asked 
if there was any trouble with regard to the temperature 
variation of the resistance of the wire. In using the in- 
strument with large alternating currents it was necessary 
to use a standard shunt; and difficulties then arose 
because of the fact that the self-induction of a shunt, 
formed of straight bars and capable of carrying the 
necessary current, was comparable with its resistance. 
It might be possible to get a satisfactory shunt by doubl- 
ing the bars upon themselves to reduce the self-in- 
duction. 

Professor Threlfall said that there was no difficulty 
with regard to changes in temperature of the room, 
because they only altered the zero of the instrument. 
Referring to the possibility of constructing a low-resist- 
ance standard shunt, he said he had calculated the self- 
induction of the bars forming his shunts, and had come 
to the conclusion that it was negligible in his experiments. 
Experimentally he had found that it could not produce 
an error of 1 percent. It oe a be possible to so desi 
a shunt that the mutual induction of its parts would 
balance the self-induction to a certain extent. 








BOILER EXPLOSION AT: PRESTON. 

A FORMAL investigation has been conducted at the 
Town Hall, Preston, by the Board of Trade, under the 
soiler Explosions Act, 1882, with regard to an explosion 
which occurred on September 18, at the County Mews 
stables, Church-street, Preston, owned by Mr. Robert 
Hothersall. The Commissioners were Mr. Howard 
Smith, barrister-at-law, and Lieut.-Colonel F. J. 
Pilcher, consulting engineer. Mr. Vaux appeared on 
behalf of the Board of Trade ; Mr. Hothersall was not 
legally represented. 

In opening the proceedings Mr. Vaux stated that the 
boiler, which was a small one of the vertical t pe, was 
made by Messrs. Ransome, Simms, and Jeffries, Limited, 
engineers, Ipswich, in 1885, for a working pressure of 
80 lb. on the square inch. It was made of iron through- 
out, and had two cross-tubes fitted in the firebox at right 
angles to each other. In April, 1885, it was sold to Mr. 
A. W. Crook, agricultural implement dealer, Chapel- 
walks, Preston, who subsequently disposed of it, together 
with an engine, to Mr. Hothersall, who fixed both up on 
his premises in Church-street for the purpose of driving a 
grinding and cutting machine. The steam-gauge supplied 
was marked with a red line at 80 1b., which it was under- 
Stood was the working pressure, and did not appear to 
have been exceeded. Mr. Hothersall had had no previous 
experience with boilers or machinery, and entrusted the 
management of the boiler to a horse-keeper, giving general 
instructions that if any repairs were needed, they must be 
done. The boiler had been used about twice a week, for 
about four hours on each occasion. New fire-bars were 
fitted by Mr. Crook on three occasions, and in February, 





1899, new water-gauge mountings were applied by Mr. 
Thomas Dryden, engineer, Grimshaw-street, Preston. 
No other repairs had been effected at any time, and appa- 
rently the boiler had never been examined by any person 
in order to ascertain its condition. Of late years it had 
been worked at a pressure of 68 lb. or 70 lb. by the gauge, 
and had only been cleaned at irregular intervals by James 
Walker, the horse-keeper, who had it under his charge. 
The last occasion on which the manhole and other doors 
were taken off was about twelve months before the ex- 
plosion. On the morning of Friday, September 18, Walker 
was getting up 
grindiug machine, and when 69 lb. was shown by the 
pressure-gauge, the boiler exploded. 





steam for the purpose of working the | | 
| four or five months he blew the water out ; it was a bit 
The lower cross-| red. He blew it out thinking it would clean the boiler. 


small boiler like the one that had exploded ought to be 
examined about four times a year. 

John Walker, horse-keeper, said he had worked for 
Mr. Hothersall for 20 years, and looked after the boiler 
occasionally. Mr. Hothersall gave him instructions to 
keep the boiler clean, and to have all necessary repairs 
made. He had had no trouble in working it, and never 
interfered with any of the fittings. The manhole and 
handhole doors were taken off about 10 months before 
the explosion, because they required packing. He swept 
the pipes at intervals of three weeks or a month, but did 
not clear the soot from behind the cross-tubes. Every 


tube gave ‘way at the back, about the middle of its| At the time of the explosion the pressure was about 68 lb., 


length, leaving an aperture of 24 in. square. . The steam 
escaping through the fire-door into the tiring-space, broke 
open the fire-door, and scalded the man Walker, who 
was standing near, but he was, fortunately, not seriously 
injured. No othes damage was done by the explosion. 

Mr. A. W. Crook was the first witness called by Mr. 
Vaux, and he deposed to selling the boiler and engine in 
question to Mr. Hothersall on May 9, 1885. itness 
had nothing to do with the boiler afterwards, with the 
exception of fitting new fire-bars in 1893, 1898, and 1901. 

Mr. Robert Hothersall stated that when he purchased 
the boiler he had had no experience with boilers or 
machinery, but the man who fitted it up instructed him 
and one of his workmen as to the pressure at which it 
would work—viz., 80 lb. on the square inch. The work- 
ing of the boiler was entrusted to a man named Evans, 
who was then the horse-keeper, and witness told him to 
be careful to keep it clean andinrepair. He was allowed 
to order La pm even if witness was away from home. 
Subsequently a man named Herd had charge of the 
boiler, and six years ago Walker took over the job, and 
witness instructed him to keep it thoroughly clean, work 
it well under 80 Ib. pressure, and if anything was needed, 
to get it done. 

The Commissioner (Mr. Howard Smith): Did you 
expect the horse-keeper to find out whether repairs were 
necessary or not ? 

Witness: He had the boiler under his charge. As for 
himself, he understood very little of boilers. 

Mr. Howard Smith: Did you ever ask either Mr. 
Crook or Mr. Dryden to make an examination of the 
boiler? Was it ever examined by a practical man? 

Witness: I did not ask for any examination, and really 
cannot say that it had ever been examined. 

Mr. Vaux: Did you really expect this boiler to go on 
working for ever without being inspected or repaired ? 
Was it insured ? : 

Witness: I do not understand boilers, and did not 
know it was in an unsafe condition. It was only used 
about twice a week, and then only for three or four hours 
on each occasion. I have all the premises insured, and 
think the boiler is included. 

Mr. Howard Smith: Have 
insurance company, or has the 
by their representative ? 

Witness: I have not made a claim, and am not aware 
of any examination having been made. I have had the 
boiler a long time, and thought the man in charge would 
know whether it was in a safe condition or not. I gave 
instructions for all to be done that was required. 


ou made a claim on the 
iler ever been inspected 


Mr. Howard Smith: A horse-keeper is not a compe- 
tent man to advise you. Did it never occur to you that 
if your boiler was not looked after, it might explode? You 


see the danger of it now? 

Witness: I really never thought of danger; but I see it 
now, and am very sorry. 

Mr. Howard Smith: You have heard of boiler explo- 
sions taking ete and of inquiries being held by the 
Board of Trade ? 

Witness: Yes ; but I have never seen an explosion. 

Mr. Howard Smith: I hope you never will. It is 
rather dangerous “‘seeing” an explosion. Do you think 
boilers are immortal ? 

Witness: I am not experienced in these matters. 

Mr. Howard Smith: How long did you expect the 
boiler to go on working—for another 17 years? 

Witness: I had no knowledge as to how long it should 


used. 

Mr.::Howard Smith: Have you not read that the 
Government insist on boilers being examined twice in 
three years? 

Witness: Yes, 

Mr. Howard Smith: Still that made no impression on 
your mind ? 

Witness: No. 

In reply to further questions witness stated. that he 
used the town’s water. He got instructions from the 
boiler-makers that he should be careful on this point. 

Mr. Thomas Dryden, engineer, Grimshaw - street 
Foundry, Preston, oe evidence as to some small repairs 
which his men had done from time to time in connection 
with the boiler, such as putting in new water-gauge 

lasses and gauge-taps. There were a good many small 

ilers in Preston, but he could not say if they were ex- 
amined. If the boiler had not been examined for 17 years, 
it did not surprise him that it should haveexploded. He 
believed there were many ‘‘casual” boiler-users in 
Preston. . , 

Mr. Howard Smith pointed out that these were just the 
sort of boilers which wanted looking after. The boilers 
of large firms were generally examined. He inquired of 
witness whether, if Mr. Hothersall had come to him and 
asked him to examine the boiler, he would have done so? 

Witness replied that he would have advised an inspec- 
tion by one of the insurance inspectors used to the work. 
These small boilers were only used irregularly, and water 
was often left in them for long intervals. They were 
more likely to explode than those constantly in use. A 





‘the matter. 





| and the safety-valve was, he believed, “‘fizzing.” Witness 


was standing near the boiler when the explosion occurred, 
and was scalded about the side ; but was able to run out cf 
the building. He had recovered from his injuries, but 
had not yet resumed work. He had received a little 
compensation from Mr. Hothersall, but had not made a 
claim against him. Personally he did not think that he 
was competent to examine boilers. No inspection had 
been made of the boiler during the time he was in charge. 

Mr. William Whimshurst, Engineer-Surveyor to the 
Board of Trade, presented a report, with drawings of the 
exploded boiler, as to the result of his examination. .He 
hid come to the conclusion that the explosion was due to 
th> lower cross-tube being entirely worn out, and not 
being fit for any pressure of steam. 

After Mr. Vaux had submitted a list of questions to the 
Court as to the cause of the explosion, and the liability 
of the parties concerned, Mr. Howard Smith gave judg- 
ment. The Court, he said, found that Mr. Hothersall 
did not cause the boiler to be examined by any competent 
person, or, indeed, by pire 4 ; that he took no steps to 
ascertain the pressure at which the boiler might be safely 
worked ; and that the boiler was not entrusted to a 
proper person. In their judgment the explosion was 
caused by the serious neglect of Mr. Hothersall in failing 
to have the boiler examined by some competent inspector. 
Mr. Hothersall had said that the accident was due to 
ignorance; but they could not accept ignorance as an 
excuse. If persons chose to bring on their premises 
anything which, if neglected, might be a source of grave 
danger not only to themselves, but to other people livin; 
in the neighbourhood, as in this case, they must be hel 
liable for such, and the Court therefore found Mr. Hother- 
= liable for the explosion, and very seriously to blame 

or it. 

Mr. Vaux said the costs and expenses of that inquiry 
amounted to about 50/., and he asked for an order 
against Mr. Hothersall to pay those costs, or at least a 
portion of them. 

In reply, Mr. Howard Smith said they thought the 
time had come when they should put their foot down on 
these cases, and make heavier orders than were usually 
made, so as to call the attention of casual steam-users to 
They therefore ordered Mr. Hothersall to 
pay to the Solicitor to the Board of Trade the sum of 25. 
towards the costs and expenses of that investigation: 








BeE.erANn Coat Imports.—The imports of coal into Bel- 
gium in October were 308,966 tons, as compared with 
290,013 tons in October, 1902. The aggregate imports in 
the first ten months of this year were 2,951,159 tons, as 
compared with 2,645,878 tons in the corresponding period 
of 1902. In these totals German coal figured for 1,940,701 
tons and 1,748,479 tons respectively; British coal for 
487,081 tons and 465,635 tons respectively ; and French 
coal for 470,441 tons and 391,161 tons respectively. 





Tue GREAT WESTERN RatLway AT Goonpwick.—Fish- 
guard Bay is a small crescent-shaped opening, with Good- 
wick on the south and Fishguard on the north side, at 
the southern end of Cardigan Bay. It is nearly in a 
direct line with Rosslare, the nearest point on the Irish 
coast, whence there is a good train service to every part of 
Ireland by the Great Southern and Western Railway. The 
sea route from Fishguard to Rosslare is only 54 nautical 
miles, or a three hours’ journey, while by the existing 
route—from New Milford to Waterford—the distance 
is 98 nautical miles—a six hours’ journey. Cork is 
about 40 miles further away. In this one fact of the 
shortened sea passage lies the main reason of the change 
which is being made by wy Irish traffic from New 
Milford to Goodwick. The Great Western Railway. 
from Paddington to Milford runs due west untii 
it reaches ClarbéS8ton-road, the next station east of 
Haverfordwest. Here it turns at —_ angles, and 
runs south to the existing terminus. short branch, 
8 miles long, is to be made from Clarbeston-road to 
Letterston, and then the line will turn sharply to the 
north, again at right angles, and end at Goodwick. The 
latter place will therefore become the western ter- 
minus of the main line, while New Milford will share 
with Old Milford, Pembroke Dock, and Tenby in 
being the termini of a branch. Fishguard Bay has 
long been regarded as the most suitable western 
port for Irish trade. The bay is girdled with hard 
rocks of volcanic origin, and, therefore, difficult to 
deal with, the rocks rising precipitously from the 
water’s edge to a height of 200 ft. Selecting the 
Goodwick side of the bay, the engineer had to remove 
these rocks to make a quay one mile in length 
and 250 ft. wide. The entrance to the bay was open 
and exposed to the full fury of Channel gales. This 
is being remedied by a gigantic mole or breakwater, 
2000 ft. long, stretching three-quarters of the distance 
across the bay, practically closing it except for a small 
inlet, and giving a secure roadstead. The works have 
been carried out under the direction of Mr. J. C. Inglis, 
Mr. G. Lambert Gibson being the resident engineer. 
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THE EDISON ACCUMULATOR FOR 
AUTOMOBILES.* 
By W. Hrssert, Associate-Member. 

Tue problem of making an accumulator with an alka- 
line electrolyte has been before the world for many years, 
and has been attacked by a fairly numerous body of 
workers. It is known that Mr. Edison is one of this 
number, and various public statements have appeared 
as to the results of his labour. Most of these can be 
neglected as void of authority, but the account published 
by Dr. Kennelly before the American Institute of Elec- 
trical Engineers was evidently based on carefully executed 
work. From this paper we learned the general nature 
of the cell, together with certain useful numerical data. 
Fourteen watt-hours were obtained from 1 lh. weight of 
the cell, the average electromotive force being about 
= volts. , . nial 

t is not necessary to repeat here the other data from 
Dr. Kennelly’s paper, as they will be brought up to date 
by the facts to be quoted from my own tests. It is suffi- 
cient to say that very little was done during the next 
year. The matter seemed to fall into the background, 
and public opinion settled down to a vague belief that th 


which is so lacking inordinary accumulators—mechanical 
strength or design—is here in obvious and large measure. 
The general mechanical structure of the cell is well calcu- 
lated to remove or to diminish any antecedent adverse 
opinion. 

Electrical Data.—The electromotive force is 1.33, though 
as there is a very persistent gaseous polarisation effect, 
the figure cannot be regarded as quite rigid. Fora long 
time after charging it is much higher. The internal re- 
sistance is 0.0013 ohm. The output at 60 amperes is 210 
watt-hours = 11.8-watt-hours per pound. 

The diagram, Fig. 1 on the next page, shows the 
arrangements used for charging and discharging. : 

E is the cell under test. ¢ tt are pieces of trolley wire 
used fcr connections. M, M, M3are mercury cups standing 
in a large tank full of oil. 


Board of Trade. 

V and A are voltmeter and ammeter, both re-calibrated 
for these experiments. ; 

Large lead accumulators were used for charging E. 
For the purpose of charging, constantan resistances of 
varying value and diameter were used to bridge M, Mo. 
For discharging it was necessary to bridge My M3 as well. 
The control of either strong or weak currents was quite 
easy and rapid by putting constantan wires in parallel 





cell had not yet reached the commercial stage. Indeed, 
T have heard doubts expressed as to the very existence 
of the cell: To some extent I shared this scepticism, not 


because I doubted'the existence of the accumulator, but 
because of its constitution. I doubted (and expressed my 
doubts in print) whether the plates would be altogether 
free from local action, and whether a very small amount 
of this weakness would not be sufficient to destroy the 

late. These fears were based on the data afforded by 

r. Kennelly’s pa: 
plates, and also the probable results of mixing graphite 
with the active material. 

Such anticipations were, I suppose, quite legitimate as | 
anticipations ; but-they have not been justified by the| 
results of actual trial. It is one of the striking features | 
of the cell that it recommends itself by work more than 
can be done by any verbal account. 

In the early part of this year I obtained three of Mr. 
Edison’s cells of small size, and in early June was pro- 
vided with a Standard Automobile cell. Finally, during 
part of my summer vacation I was able to run about 500 
miles on an automobile driven by thirty-eight Edison 
cells. The general results of the work done on all these 
will be described in this paper. I shall confine myself 
to a somewhat simple statement of the facts verified by 
myself, feeling sure that these will be most acceptable 
to the members of the Institute. But it may be worth 
while mentioning that well-known men at Milan, Paris, 
&c., have obtained laboratory results which agree in all 
the main particulars with my own. They have not as 
yet had the opportunity of testing on the road. A brief 
description of the cell will be advantageous. 

Standard Automobile Cell.—This contains fourteen 
positive and fourteen negative plates. Each plate is 
made of sheet-steel, nickel-plated, punched with eighteen 
holes of rectangular shape. In each of these holes is 
inserted a flat = or pocket containing the compressed 
active material.. The walls of these pockets are perfo- 
rated by exceedingly fine slots or ot ay through which 
the liquid can penetrate. Thus the current can easily 
pass to and from the active material contained in the 
pockets. 

Active Materials.—Both positive and negative plates 
are alike, except in respect of the active material. The 
pockets on the positive plate contain nickel peroxide ; 
those on the negative plate contain finely divided iron. 
Each of these active materials is, I understand, mixed 
with flake graphite. 

or —The liquid is a 20 per cent. solution of 
potash. 

Arrangement.—The plates are fixed very near each 
other. Yet there does not seem to be any danger of 
short-circuits. The plates are thin, it is true; but being 
made of steel, they are thick enough to give rigidity. 
As a further precaution, vulcanised rubber separators are 
put between the plates, making the whole a compact mass, 
whose stability is calculated to resist all the ordinary 
mechanical shocks it is likely to undergo. 

External A?rangements.—The cell is sealed in its steel 
case, the top being fixed on by a special solder not acted 
on by the potash. Two stout connecting-pins (from the 
mere and negative plates respectively) come through 

iquid-tight bushes of vulcanised rubber. These pins are 
made slightly conical, as are also the connectors which fit 
on them, and the mechanical finish and easy grip of this 
terminal add to the value of the battery. The connector 
is further secured by a screw-nut and fastening-pin. The 
connector has a much higher conductivity than those of 
the ordinary type of accumulators. 

On the top of the case there are also :— 

(a) A spring stopper with rubber flange, covering the 
hole by which the electrolyte is introduced, or distilled 
water added from time to time. 

(b) A vent-hole guarded hy a gravity valve. This pro- 
vides for the escape of the gas evolved » Bem charge. The 
hole and valve are covered by a gauze nipple, which pre- 
vents escape of spray while allowing to pass. It also 
prevents any flame finding access to the interior of the cell 
through the stream of evolved gas. 

The complete cell stands 13 in. high (over all), and mea- 
sures 5.1 in. by 3.5 in. horizontally. It weighs17.8 lb. A 


across the mercury cups. In very few of the experiments 
| did the current vary as much as 1 percent. The average 
variation was probably about 0.3 or-0.4 per cent. 

The curves in Fig. 2, below, tell their own story. 

A striking feature of the curves is the relatively high 
value of the capacity at the higher discharge rates. The 
difference in ampere-hours at 30 and 60 amperes is almost 


| 


| 


r, more especially the thinness of the 
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negligible. Even at 120 amperes the capacity is 93 per 
ey the maximum, and at 200 amperes is still as high 
as 82 per cent. 

These results at once indicate a valuable feature of the 
cell for many of the emergencies of engineering. That 
the quantity obtainable at the high rates should be such 
a large proportion of t 
surprising and bl 


done is higher than usual. Taking the output at 210 watt- 
hours,* and the weight at 17.8 lb, the a output 
amounts to 11.8 watt-hours per pound of cell. This must 
be regarded as a high figure. “It is true that nearly 
equal figures have been obtained with other cells, but 
confessedly at considerable risk. The weight of lead 
cells is reduced by making the —— very thin ; but 
this shortens life. ‘The output can be increased by uring 
stronger acid, but this leads to rapid loss of charge if the 
cell stands idle. ‘These serious risks do not accompany 
the method of getting high specific output in the case of 
the Edison cell. i : 1 
large proportion of its charge for a long time, and its 
relation to ‘‘life,” although not yet fully verified by my 
work, is one of very considerable security as far as can be 
judged by the results already obtained. In relation to 
volume, the specific output is 88 watt-hours per cubic foot. 
Influence of Temperature on Output.—In the case of 
lead cells this is very marked. With the Edison cell, 
no definite series of experiments has been made; but 
accidental circumstances afford evidence of some interest. 
Some discharges were taken on two of the few very hot 
days of last summer. The _ temperature of the air, 
added to the heating effect of the currents, caused the 
temperature of the cell to rise very high. With a cur- 
rent of 150 amperes it reached 54 deg. Cent. The output 
rose to 163 ampere-hours—some 9 ampere-hours more 


is an increase of 5.5 per cent. in capacity fora rise of 
21 deg., or an increase of 0.26 per cent. per 1 deg. rise. 
Other experiments, not specially designed to test the 
point, indicated a detectable but small increase. The 
effect is, however, very much less than with the lead cell. 
With them it may be 2or 3 per cent. per deg. Cent. With 
the Edison cell a few degrees difference in temperature 
would produce hardly any change in the quantity output. 
This difference in the effect of temperature doubtless 
arises from the difference in the nature of the actions 





large part of the external steel case is corrugated to 
increase its rigidity. 

An immediate consequence of exaniining these features 
of the cell is to impress the observer with their admir- 
able fitness—perfection is hardly too stronga word. That 


* Paper read before the Institution of Electrical Engi- 


going on in the respective electrolytes. The continued 
working of the lead cell demands a continued supply of 
the acid at the internal working faces of the porous 
materials on the plates, and a rise of temperature helps 
to provide this by increasing the rate of diffusion of acid 





* This is at 60 amperes ; at 30 amperes the output is 
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somewhat higher. 


Ris a standard resistance = 0.01009 ohm, verified by the | 


hat possible at low rates is both | 
oan e. : 
Output.—In relation to the weight of the cell, the work | 


It is, as we shall see, able to retain a | 


than were obtained at a temperature of 33 deg. This | 





|from the outside. In the Edison cell there appears to 
be practically no need for diffusion or circulation of the 
liquid. It is not an active material in the ordinary sense : 
it acts only as a conductor. Hence a higher temperature 
‘cannot change the action except by diminishing the 
|internal resistance of the cell. Even here the action 
‘must be differential. For the liquid will -diminish in 
resistance as the temperature goes up, while that of the 
|plates themselves will increase. The first of these, 

owever, being the greater, will determine the resul. 
|tant change, with a co uent increase in chemical 
action before the pressure falls to a limiting value. For 
|example, in the — described, which led to a 
final temperature of 54 deg. Cent., the resistance of the 
electrolyte would be about 30 or 40 per cent. less than in 
| the corresponding experiment at 33 deg. 

It is also of interest to note that these experiments at 
higher temperatures were the earliest. The other experi- 
ments described in this paper were all done subsequently, 
and therefore show that no injury had resulted from the 
heating due to higher external temperature and also to 
the excessive currents passing through the cell. 


INTERNAL RESISTANCE. 

It is not easy to determine this, except at times when 
the pressure curve it to!erably flat. Attempts were made, 
however, to get an approximation by opening the circuit 
for a moment or two and noting the rise in volts at the 

|terminaJs. The value— — 


Cc 


| comes out as a tolerably constant figure from the various 





Ampere-hours. 


curves in Fig. 2. It rises from 0.0013 ohm with the lower 
| currents, to 0.0016 with the higher. The value does not 
| vary appreciably over the greater part of the discharge. 
| But towards the end, where the pressure begins to fall 

quickly, the resistance rises at a fairly rapid rate. At the 
| end it may approach 0.004 or 0.005 ohm. 


Suort Crecuit. 

With the object of testing the power of recovery, one of 
the small cells was partially discharged, and then short- 
circuited for 48 hours. After a subsequent long charge it 
gave the discharge curve B (Fig. 3). Compared with the 
| normal discharge curve A, B indicates a deficiency. It 
| is evident that the cell has not yet recovered. Un charging 

again, however, and taking a second discharge (curve C), 
| the deficit hardly appears; the cell has practically re- 
' covered from the Bons gpened Pcs to which it had been 
| subjected. 


| 


Hicu Rate or CHARGING. 
The foregoing experiments prove conclusively that the 
| Edison cell can maintain a high rate of discharge. The 
| interest of this question hangs on its maximum charging 
|rate, and this I have not been able to reach. ‘The 
curves, Fig. 4, show the course of an experiment made 
to test this point. The cell was first carefully discharged 
a‘ 30 amperes down to 0.75 volt. It was then chatged 
for one hour, 177 ampere-hours being put in. The cunest 
was not quite steady, varying from 180 to 176 amperes 
over most of the time. Near the close of the bour it fell 
| to 166 amperes. The subsequent discharge shows that 
124 ampere-hours were delivered, which equals 70 per 
cent. of the charge. : 
Further experiments on this point appear in the later 
section dealing with the motor-car work, proving that the 
| cell can be charged at over 200 amperes. 


FLEXIBILITY OF THE CELL. 

The new cell will probably be called upon to stand very 
| rapid and large fluctuations in the value of the current. 
| The curve, Fig. 5, shows that it behaves like an elastic 
| structure, its pressure rising and —— with varying 
demand, but responding at such a rapid rate that the 
| lines of changing pressure appear vertical on the diagram. 
| The change to and from amperes will appear more 
| trying if the weight of the cell be kept in view. 


ConTinveD DiscHARGE AT LOWER VOLTAGE. 

In most of the experiments so far described, the dis- 
charge was stopped when the terminal voltage fell to 0.75. 
At this point, as all the curves show, the pressure is fall- 
ing rapidly, and would lead to the assumption that it 
must pase“ reach zero. But thisis not the case. Ata 
still lower pressure the rate of fall suddenly alters, and 
the curve becomes flat again. Presumbly this is due to a 
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secondary chemical action arising when the active mate- 
rials have been more or less changed by the ordinary dis- 
charge. The curves given below (Fig. 6) indicate the ex- 
tent and variation of this prolonged discharge. They 
were given by one of the small cells containing four 

kets—two positive and two negative. The currents 
are small, but the indications are typical of the behaviour 


of Jarger cells. 
Errect oF R&sT. 


There are many experiments in my note-book which 
show that the cell does not suffer when allowed to stand 
discharged for fair lengths of time, A very good illustra- 
tion will be given when dealing with the motor-car trials. 
A parallel question arises as to how far the cell can retain 
its charge when allowed to stand idle. : 

Various trials have been made, two of which may be 
mentioned. A cell was charged fully, and allowed to 
stand 48hours before discharge began. It then yielded 
155 ampere-hours = 91 per cent. of the full discharge. 

Part of this deficiency is undoubtedly due to the fact 
that a discharge commencing immediately is enriched by 
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the gases contained in the pockets along with the actual 
material. The experiment just alluded to was therefore 
regarded as giving an idea of the immediate value of this 
gas effect, along with the 48 hours’ action due to a short 
rest, such as the experiment was intended to detect. To 
get a better estimate of the effect of rest on the active 
materials, the cell was now charged up again, and allowed 
to rest for 26 days. The discharge which followed gave 
124 ampere-hours. 

Compared with the full discharge—170 ampere-hours— 
this is equal to.73 per cent. But compared with the dis- 
charge taken after two days’ rest, we have an efficiency 
of 80 per cent. after twenty-four days’ rest; that is to 
say, the active material lost only 20 per cent. of its charge 
in twenty-four days. 

The reference here made to the effect of rest on a 
charged cell makes this a convenient place to say how 
persistent is the effect of the electrolytic gases on the 
electromotive force. When charging is complete, the 
electromotive force is about 1.6 volts; and if the cell be 
left on open circuit, the value falls very slowly to about 
1,35. It may be interesting to give a curve showing the 
time change in the electromotive force when the charged 
cell is allowed to stand. 


EFFIcrENcy. 


Efficiency is not very much considered in the present 
methods of working traction cells. A laboratory experi- 





| ment is of much less use on this point than on many 


others. The strength of acid employed enjoins on the 
user the advisability of charging up when the car comes 
in, and of giving the cells a ‘‘buck-up” charge if much 
time elapses before the car is used again. This reduces 
efficiency. Tested on the bench, the Edison automobile 
cell has an efficiency varying from 66 to 50 per cent. 
Cha: and discharged at 60 amperes, I found it to be 
just about 60 per cent. Charged at 100 amperes and dis- 
charged at 60, the efficiency was 56 percent. Charged 
for one hour at a 177-ampere rate, and discharged at 60 
amperes, the efficiency was 50 per cent. The highest 
figure (about 66 per cent.) was obtained at 30 amperes. 

These figures are lower than would be found with good 
lead traction cells under the same condition of discharge 
following immediately after a. But the experiment 
pone in which a cell was kept charged for nearly 
four weeks, proves that under garage conditions the 
Edison cell would have a much higher efficiency than the 
cells now used. 

The point is of secondary importance only, as the total 


| cost of keeping a car in running order is so high in rela- 























machine, while the cells gave an average pressure of about 
48 volts. The motor was therefore overloaded all the 
time, and if it had been a point of importance to investi- 
gate the motor and car as well as the battery, some 
changes would have been necessary. But as the battery 
could, by careful observation, be tested independently 
and as time was nct too plentiful, the car was accepted 
as it stood. 

It is not necessary here to describe any of the mecha- 
nical details. The controller had four stops with four 
speeds, but the first and second were y ever used 
except momentarily. 

It remains now to state the results of the tests. The 
form in which this is done is of some importance, because 
it ought to deal with the battery side of the yy pw ; 
traction questions proper are subsidiary. A brief state- 
ment will clear them out of the way. 

Tractive Effort.—On good level road the = ary was 
close to 14 miles per hour, and the power about 1920 
watts, which is practically equal to 2200 watts per ton. 
These figures indicate about 79 Ib. per ton for the tractive 
effort. Allowing for the motor efficiency, and putting 
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tion to the cost of energy, that variations in the latter are 
of small moment. 


OBSERVATIONS ON THE ROAD. 


In considering the conclusions which could legitimately 
be drawn from the foregoing laboratory experiments, it 
was obvious that the results might be objected to on the 
ground that an accumulator intended for automobiles 
ought to do its work on the road, subject to all the 
irregular vibration which travelling entails. The force of 
this objection is obvious, and I was anxious to get some 
chance of watching the battery under running conditions. 
Fortunately, some 40 cells arrived from America in July 
last, and Mr. Dick had 38 of these placed on a run-about, 
and gave me the chance of observing their behaviour. 
To this oopescunity I could devote only a part of my 
summer holiday, and therefore the observations do not 
cover such a long run as is desirable. But they were 
long enough and varied enough to show that the labora- 
tory results are still obtained when the work is done on 
the road. 

A brief description of the car will suffice. It was a 
run-about made by the Stadebaker Company, of Indiana, 
weighing, when fully loaded and meres two persons, 
about 1950 lb. Of this, 700 lb. was due to the thirty- 
eight cells and their wooden frames. 

nfortunately, the battery and motor were unhappily 
mated, the latter being a Westinghouse 40-volt 24-ampere 





2 
Time we hours. 





it at 85 per cent. (probably not so good hecause of overload- 
ing), the tractive effort is 67 lb. per ton. 

he work appears to be about 135 watt-hours per ton- 
mile—a higher figure than is usually taken in America. 
This is not astonishing, considering the want of balance 
between battery and motor. 

Cost of Power.—Fourteen miles meant nearly two 
Board of Trade units. If we take the efficiency of the 
cells as low as 50 per cent. (it is always: low in electric 
traction as usually carried out), the charging would be 
4units. At 2d. per unit the cost would be 8d., or 0.57d 
per mile. 

Turning to the battery. The mme I drew up 
was intended to yield answers to the following ques- 
tions :— 

1. Is the capacity of the cell the same when running 
on the road as when discharging in the laboratory ? 

2. Will the battery stand excessive discharge rates on 
the road ? a 
=,” Will it take a rapid charge and utilise it on the 


4, Will it recover after lying discharged for some time ? 

5. Does the capacity change in any detectable degree 
by reason of the mechanical agitation ? 

6. What attention is — ? 

When the car was handed over to me, it had already 
been driven by the battery a distance of about 400 miles. 
This work was done in Paris, the charging being arranged 
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by M. Gadot. This part of the work, however, I do not 
describe, the purpose being to exclude all but my own 
work. 

The following is a diary of our runs :— 
Miles. 
Standing discharge: 159 ampere-hours. 

Paris to Versailles and back, through 

the Park of St. Cloud. Good climb. 

Run about Paris ht Hs fe 
Eighteen miles towards Rouen, and 

back. About Paris ... hes As 
\ Journey to London. Car ran across 
f Paris, then train to Havre; train 

also from Southampton to Waterloo. 

Motor overhauled at Niagara ne. 

and then finished the discharge by 

running round London. At South- 

hampton the battery had to be par- 

tially discharged through wire - 
London to Northampton, stopping at 

Dunstable for a partial charge. Part 

of the discharge was taken next day 

round about Northampton ... ne 
Northampton to Leicester. One stiff 

climb at Hopping Hill Ab. — 

Partial charge at 100 A. for 90 minutes 

= 150 A.H. Leicester out towards 
Nottingham, 16 miles and back; 
through Loughborough - és 

Charge 225 A.H. Repeated yester- 

day’srun, with extension. Discharge 
150 A.H.... as sas <r i | 
Charged lLhour 55 minutes, 219 A.H. { 
Repeated the Loughborough run... | ; 
Last 6 miles run out next morning. 
One hour’s charge, 150 A.H. Same) 
run. Discharge, 107 A.H. (32 miles) | 
Charged 1 hour 20 minutes = 242 A.H., | 
and started off for Northampton. | 
Storm all the way. Wind dead | 
ahead. Most excessive discharge ... ) 
Northampton to London, with partial 
charge at Dunstable. Run about in 


Aug. 29. 
30. 


” 


” 


Sept. 


London ... ae = aos < 
Allowed to stand discharged for 


10 days. 
Charged for 1 hour, 186 A.H. Run 


round London ... os ae 31 

nt Standing discharge: 158 A.H. 

The total distance run is 508 miles while under my 
control. Adding the 400 miles run before that time 
gives 908 miles. 

It will be observed that several runs were made from 
Leicester. This was due to the fact that Mr. Hales, the 
engineer to Mr. Wathes, was kind enough to arrange 
that he would be ready to assist in charging just as I 
liked, and at my hour. Mr. Hales also chose for me 
the route followed, my request being that it should bea 
fairly typical English foes The conditions of each run 
were decided, not by the desire to make so many miles, 
but to solve one of the six questions already mentioned. 

1. Is the capacity on the road equal to that found in 
the laboratory ? 

In order to answer this and some other questions I 
determined to eliminate the influence of car and motor, 
and to record observations of voltmeter and ammeter 
while discharging, just as is done in the laboratory. 
It seemed to me that the trouble involved (travelling 
with watch and note-book in hand) was worth facing, 
and it certainly taught mea great deal which could not 
have been definitely known in any other way. 

As will be seen in Section 5, a preliminary experi- 
ment proved that the battery had a capacity of 159 
ampere-hours at 60 amperes.* The question was, Would 
the same quantity be available on the road? From the 
many observations I choose the record of September 9 as 
one of those most closely watched. The run was from 
Leicester to some miles beyond Loughborough and back, 
with a final run round Bradgate Park-road. Distance 
= 40 miles. Eighty observations of current during the 
34 hours make the ampere-hours 150. 

As the discharge was not then quite complete—the volts 
being above 0.75 per cell—it is evident that the quantity 
delivered in one complete discharge was practically the 
same as that found in the laboratory. 

2. Will the battery stand excessive discharge rates on 
the road ? 

The original intention was to allow this to be deter- 
mined by choosing stiff gradients for the car to negotiate. 
Accidentally, however, and most unpleasantly, we had a 
better test than that. The return journey from Leicester 
to Northampton was commenced in the afternoon of 
September 10, the day of the great cyclonic disturbance 
which spreed over England.and the West of Europe. 
That 32-mile run will not easily be forgotten. My ordinary 
observations were impossible; recording was a failure. 
But I mentally noted that the current on the level rose 
to 55 or 60 amperes instea’ of 40, the wind being dead 
ahead and roads greasy. Cn the slopes the current was 
frequently 90 and 100, and on ore hill the index passed 
out of my sight, and must therefore have been momen- 
tarily more than 150 amperes. 

The journey took 4 hours, as compared with 2.5 hours 
on our outward course. The last 6 or 7 miles were covered 
at a slow pace, and an interesting point crops up in that 
connection. Although I could not make a written note 
of the instrumental readings, I kept a pretty constant 
eye on the ammeter. While these data were fresh in my 
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* This is somewhat lower than I found in the laboratory. 
Detailed examination of the thirty-eight cells proved that 


mind I calculated the discharge from the cells, and made 
it close to 190 ampere-hours. rd this as a figure 
which errs on the side of deficiency rather than excess. 
If it be asked how this excessive quantity could be 
obtained, the answer must be found in that extra delivery 
at lower voltage, which is shown in Fig. 6. : 

For many purposes this low-pressure discharge is use- 
less, but for an emergency like that of this stormy after- 
noon it is a great consolation. It helps to carry the car 
home, although not counted in the normal capacity of the 
cell. It is noteworthy that the cells deliver the normal 
current with this lower voltage for quite an appreciable 


time. 

3. Will the battery take a rapid charge (say one hour) 
and utilise it in discharge ? 

Several experiments of this sort have been recorded. 
A one-hour’s charge was tried at Leicester. Unfortu- 
nately, the supply station belonging to Mr. Wathes was 
in a state of transition; but his chief engineer, Mr. Hales, 
took considerable trouble in giving us special facilities ; 
150 amperes was the maximum current we could get at 
the time, owing to the unfinished state of the new build- 
. machinery. f : 

he cells received 150 ampere-hours in the hour, and in 
the subsequent run delivered 107 ampere-hours=71 per 
cent. of the charge. 

This is exactly the figure found in the laboratory test, 
and also in the standing discharge test described in 
(4) and (5). From these three experiments it is clear 
that with currents of 200, 175, and 150 amperes con- 
tinued for one hour each, the cell absorbs about 70 per 
cent. of the charge. I have not had facility for trying a 
still higher current, but it seems probable that the same 
proportion would hold good even with a higher current. 

In Leicester, as in London, the run obtained from a 
one-hour’s charge was quite satisfactory. 

4. Will the battery recover after standing discharged ? 

The car was run about until its speed, and also the 
voltmeter, indicated that we were on the final slope of 
the discharge curves. The car was then allowed to stand 
ten days in the discharged condition. At the end of that 
time it was charged as follows :— 

Ampere- Hours. 
For 44 minutes at about 200 amperes = 156 
For 16 ma as 120 so 30 
Total = 1 hour’s charge = 186 ampere-hours. 


The car was then run round London and covered 31 miles, 

yielding 134 ampere-hours. This figure for the discharge 

was found by numerous observations taken during greater 

part of the run, combined with less numerous readings 

for the rest of the time. The efficiency is in = 72 per 
> 

cent. 

From these data it is obvious that the behaviour of 
the thirty-eight cells after ten days’ idleness in a dis- 
charged condition is very similar to that observed in the 
laboratory when quite new, and also very similar to that 
observed at Leicester under high charging rate. 

It was thought that the combination of harsh treat- 
ment due to standing discharge, followed by excessive 
charging current, would prove specially trying, but the 
cells behaved very well even under these circumstances. 

The test now recorded was followed by the final test 
on capacity as recorded under (5), the two tests taken 
together giving a decidedly affirmative answer to the 
question now under discussion. 

As the question respecting the wisdom of leaving a dis- 
charged cell idle is one of great importance, I will make 
one other remark. No injury appears to arise: the cell 
works as well after as before. But it is advisable to 
charge for a longer time after such an idle time. The 
chemical actions—the absorption changes—are a little 
slower than usual. Or, perhaps, it is more accurate to 
say that a greater proportion of active material is in 
need of restoration by the charge. 

5. Does the capacity change in any detectable degree 
by reason of the mechanical agitations due to running ? 

Accumulators used for automobiles always deteriorate 
in capacity after a longer or shorter time. Roughly 
speaking, even a good battery of the lead type shows a 
diminished capacity after about 600 miles run, even by 
the crude test of miles per charge. Such a test must 
always be crude, because of the influence of the road, 
wind and gradient on the distance covered, even while 
the battery is still fresh. 

As other duties prevented me taking charge of the car 
for more than 16 days, with no possibility of running 
anything like 1000 miles, it was necessary to arrange for 
an accurate test of capacity at the beginning and end of 
the trials. 

A standing discharge was therefore taken at Paris on 
August 29 and gave 159 ampere-hours. This is slightly 
less than that found for a single cell in the Polytechnic 
laboratory ; but on examining each cell two were found 
to be decidedly low, and these two brought down the 
pressure to the final limit rather prematurely. However, 
as this figure was to act merely as a standard of com- 
parison for a similar final test, it was accepted, with all 
the disadvantage of two somewhal inferior cells. 

On September 29, after running 508 miles, the final 
eens discharge was taken, and gave 158 anipere- 

ours. 

In these experiments the errors of observation may ex- 
ceed 1, but do not rise to 2 per cent. 

The result may be ed as showing that the capa- 
city remained intact during the 500-mile run. 

membering that there were two cells in the 38 which 
were obviously low, Lomweeys d from the beginning, it is 
doing no violence to accept the capacity as ame | at the 
end of my trials, and therefore at the end of something 
like 900 miles run since they were put on the car. Fig. 8 





two cells were of decidedly low capacity—probably from 
the beginning. This would account for the deficit. 


gives the discharge curve. Theobservations at Paris and 





at London are indistinguishable on the scale to which this 
curve is drawn. 
ATTENTION REQUIRED. 


To practical men this is a most important point. They 
have not generally done justice to accumulators, ause 
they have been unwilling to give them that unceasing 
examination which is devoted to the other parts of their 
mechanism. If the Edison cells needed more attention 
than that now given to lead cells, the need would be an 
objectionable feature to the men who have most to do 
with them. It was for this reason that I was so anxious 
to add to my laboratory work a series of trials from the 
garage point of view. 

For example, the laboratory could never decide one 
most simple question. ‘he terminals and connections of 
the new cells cannot be ‘* burned ” in any way comparable 
with the method adopted for lead cells. Would the mere 
surface contact and screw-nut adopted by Mr. Edison 
make a lasting connection? Laboratory trials were useless 
for answering this question, even though it was obvious 
that the design of the terminal was exceedingly good 
from the mechanical standpoint. 

However, my 500 miles on the road were sufficient to 
test them ; not one of them failed or became weak. Not 
one of the terminals beg had to be touched from the 
beginning to the end of the run. We had rough roads 
and rough weather, so that the motor was seriously over- 
loaded, and the car was so strained that it had to go into 
serious repair as soon as our run was finished; but the 
battery and its terminals endured it all. I was especially 
pleased to ‘see that in the last charge but one, with a 
charging current of 200 amperes, the contacts were still 
so good that not one of them became unduly warm. Con- 
sidering what they had gone through, this was a very 
good testimonial. 

Another point about which I had some misgiving, and 
one that had been mentioned in the American papers, 
was the question of frothing. It was said that in charging, 
the evolved gases caused so much frothing that the liquid 
would soon be run out at the vent-hole. 

During my laboratory experiments, extending over two 
months’ continuous work, frothing occurred on two sepa- 
rate occasions. But on each occasion it lasted for about 
one minute only. In both cases it occurred at the end of 
a long charge. 

On the road frothings occurred with one or two cells.on 
two occasions. Even these did not persist, and their evi- 
dence was rather in favour of the result being accidental. 
It is true that on the Continent I came across a cell which 
was said to froth rather persistently. But this probably 
arose from a very simple fact. A workman is very apt to 
treat the one kind of accumulator as he would the other. 
I found one of them even using oily waste to polish the 
cap which covers the vent-hole. It is obvious, however, 
that many kinds of grease will be objectionable, seeing 
that with the alkali they a form soap solution, with 
a consequent tendency to froth. Soap, grease, and all 
other colloids ought, of course, to be excluded, and are 
excluded rigorously from the cell. 

As the thirty-eight cells on the car were practically free 
from any degree of frothing worth mentioning, although 
they were put together by men who had never seen the 
cell before, and as this with my own experience in 
the laboratory, I think that the objection made on this 
ground cannot be substantiated. 

The point which requires attention, and which cannot 
be neglected with impunity, is the necessity for adding 
distilled water from time to time. As far as my own 
experience went, this was needed after about five or six 
chargings. ‘This meant after each 160 to 170 miles run 
with our car. The frequency of the water addition 
cannot, however, have any settled relation to miles run. 
It depends on the number of times the cells are charged, 
and especially if overcharged. As different cars, equipped 
with variable relative weight of battery, run different 
distances on one charge, it 1s desirable to get this matter 
put into the right form at once. The men working at 
garage charging stations are apt to interpret everything 
in miles, 

Lire. 

Respecting life, there is the general favourable tendency 
of the evidence already addu The cells used in the 
car had not changed by a detectable percentage of their 
original capacity at the end of my contact with them. That 
is the most direct testimony I can offer at present. 
Chemical examination is proceeding, but has not as yet 
reached a stage at which I can add to the present know- 
ledge. The chemical changes may be summed up in the 
following equation :— 


After charge After discharge 


{ NiO, | KHO | Fe} becomes {NiO | KHO | FeO. 


But it is better to write the equation in a manner which, 
though less simple, will be more in accordance with 
the practical requirements. Thus :—- 


After charge 
n. NiO, | 3HLO | m. Fe. 


After discharge 
(n—p) NiO,.|KHO __| (m—p) Fe 
p.NO 1 KHO | p. Feo. 


If Iam asked my opinion as to the probability of life, 
the reply is definite enough. Having had these cells 
under close observation now for some months, I believe 
they will live in working order for a much longer time 
than is usual. How much longer I cannot say, but I 
look forward with some confidence to such a duration as 
will make the Edison cell a permanent and valuable 
addition to the resources of electrical engineers. 
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‘«‘ ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


CompirteD By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1902. 

Ser of views given in the Specific rtion Drawings is stated 

in cach eas where none are mentioned, the Specijication is not 
illust . 
whee inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O Sale 
Branch, 25, ——— Buildings, Chancery-lane, W.C., at 


the uniform price of ¢ 

The date of the advertisement of the nce of a Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 


Any person may, at any time within two months from the date of 
the advertisement of the ance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


24,966. J. Mari Gainsborough. (H. Graepel, 
Budapest.) Threshing hines, [4 Figs.] November 13, 
1902.—-The object of this invention is to provide convenient and 
efficient means for conveying the straw, chaff, and cavings away 
from threshing machines, the straw being conveyed away sepa- 
rately from the chaff and cavings. According to this invention 
two elevator troughs are arranged one over or at a higher level 
than the other, and travelling cross-bars provided with prongs, or 
tines, are employed, so that the straw is conveyed thereby along 
the upper trough, the chaff and cavings being conveyed along the 
lower trough by means of cross-lathsor hoards. The said troughs 





are preferably arranged so that they both deliver in the same 
direction from the machine, the upper trough for the straw being 
made longer than the lower trough, so that the straw is delivered 
further away from the machine than the chaff and cavings; but 
the said troughs may be arranged so that the straw is delivered 
at any desired angle from the machine, and the chaff and cavings 
ata different angle. The said troughs may both be attached to 
the frame of the thrashing machine, or both may be mounted on 
a carriage separate from the machine, or one may be attached to 
the machine and the other be separate therefrom. (Accepted 
September 30, 1903.) 


ELECTRICAL APPARATUS. 


24,212, E. A. Carolan, London. (General Electric 
Company, Schenectady, N.Y., U.S.A.) Brush - Holders. 
(2 Figs.) November 5, 1902.--According to this invention, and 
with the object of simplifying the construction of a dynamo 
brush-holder of the kind in which the brush is pressed against a 
flange at an angle to the radius of the commutator, a single spring 
is used both to press the brush against the flange and to feed it 
to the commutator. In one arrangement (Fig. 1) the spring E is 





of the coiled type, disposed in front of the brush, and having one 
end fixed to the top thereof by a hooked portion F fitting round 
the brush’s end. In another arrangement (Fig. 2) the free end of 
the spring is held to the brush by a bolt and nut. In both 
arrangements means are provided for adjusting the tension of the 
spring from its inner end which may conveniently be attached to 
a pivot turnable by a handle that can be caused to engage with 
one of a number of slots on a curved bar. (Accepted Septem- 
ber 30, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


26,195. C. H. Schill and H. Lane, Hyde, Chester. 
Gas Purification. November 28, 1902.—This invention relates 
to improvements in the purification of tible gas, and has 
for object the separation of the tar (held in suspension in the gas) 
as it leaves the producer, and the deposition of the tar in such a 
form that it can be readily removed. According thereto this is 
accomplished by the use of mineral oil of low quality, applied to 
the gas preferably immediately after it has passed through the 
cooler. The oil may be used alone or mixed with water or other 
liquid, and may be applied to the gas preferably in the form of 
spray by the use of an atomiser, or in a scrubber or mechanical 
agitator, or otherwise. The effect of treating the gas in this 
manner is, it is stated, to separate the tar and cause its deposit 
ina solid spongy form, in which it can be readily handled, and 
from which the oil can be recovered by pressure. (Accepted Sept- 
ember 30, 1903.) 


20,984. G. and A. Little, Smethwick, Staffs. Coke- 
Conveyor. [6 Figs ] September 26, 1902.—In this specification is 
claimed :—“ In a coke-conveyor of the kind herein referred to, the 
employment of rollers carried by and underneath the endless belt 
or line of coke-carrying plates, and arranged to run along the 
bottom of the water trough for the purpose and substantially as 
set forth.” The kind of conveyor referred to is one in which the 
hot coke is carried along the bottom of a water-tight trough by 





structed with channel section sides, to the lower flanges of 
which the bottom plates are riveted, there are removable 
wearing strips E!, E? fixed to the bottom of the trough, and other 
strips Fl, F? fixed to the sides of the trough for the endless belt 
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or plates to work against. Rollers may be carried by brackets 
upon the undersides of the coke - carrying plates, and the 
brackets may be formed so as to scrape out of the trough fine 
108) that gets beneath the plates. (Accepted Septemb-r 30, 
1903. 


GUNS AND EXPLOSIVES. 


26,549. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, and C. H. Murray, Newcastle-on-Tyne. 
Gun-Sights. [5 Figs.) December 2, 1902.—This invention 
relates to sights for ordnance, and has for objects inter alia to 
provide for less displacement of the eye of the sighter, and a 
smaller sighing port when the apparatus is used behind armour. 























According thereto the sights are mounted so that they turn about 
a centre situated below them and preferably upon a more or less 
horizontal rack c. The angle of deflection (by which is provided 
for the permanent deflection of the sights for “ drift,” as soon as 
the characteristic of the gun is known) is determined by turning 
the oe about a vertical pivot by means of a cam-plate d. (Ac- 
cepted October 7, 1903.) 


1220. A. Reichwald, London. (F. Krupp and Co., 
Essen, Germany.) Percussion Fuses. [4 Figs.) January 17, 
1903.—This invention relates to Spee fuses for exploding 
shells, and its object is to provide such fuses with an apparatus 
which will serve as a transport safety device, and simultaneously 
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also enable the ignition of the bursting charge to be so regulated 
from outside of the shell or fuse that it shall take place either 
without or with retardati i i diately the La ayy 








an endless belt or line of plates. The “purpose” is increas 
efficiency and longer wear for the working parts. In one arrange- | 
ment described and illustrated, and having a water-trough con- | 


4.€. 
ed | strikes the target or after havin ‘penetrated it. According to 


the invention this end is attained by means of two ports leading 


charge of the shell, and one of which ports U is filled with a re- 
tarding composition, whilst the other port S establishing direct 
communication between the ignition chamber of the fuse and the 
charge, is provided with a cock V which can be operated from 
outside to open or close this port, the said cock being fitted with 
a cross-pin v projecting into the path of the movable parts of 
the fuse when the fuse is in the transport position. The cock is 
preferably made so as to be capable of being secured in both the 
operative, as well as in the transport, position of the fuse. To 
this end the free end of the cock spindle may be provided with a 
spring arm H to co-act with recesses cut in the head of the fuse, 
with either of which the arm may be caused to engage. (Ac- 
cepted October 7, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,524. J. S. Sandiford and T. Shepherd, Man- 
chester. Sec Pulleys, &c., to Shafts. [4 Figs.) 
September 20, 1902.—The object. of this invention is to secure 
rotating parts, especially belt pulleys, to shafts without slotting 
and keying them. According thereto the hub is divided in the 
usual way, but the bore is larger than the shaft, and fitted within 
it is a bush or liner made in four sections or segments b!, b2, 13, U4, 





having bevelled flanges or projections ¢, and inclined faces e, corre- 
oo to similar faces in the bore of the pulley boss, so that when 
the bolts and nuts f are tightened, the segments of the liner are 
caused to approach and tightly fit on to the shaft. By having 
various sizes of liners the pulleys may be used upon various sizes 
of shafting. The segments may be perforated for lubricating pur- 
poses. (Accepted September 30, 1903.) 

25,966. A. W. Fitch, London. (H. R. Wickins, Johannes- 
burg ) Boring Drills or Bits. [6 Figs.] November 25, 1902. 
—This invention relates to percussion drills or bits and especially 
to those of the kind used in rock-drilling machines, the object of 
the invention being to provide a construction whereby the cutting 
parts can be vera | renewed when worn. According thereto the 
cutting end of the bit is made detachable from the shank or spindle 
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by means of a bayonet joint or thelike. In one arrangement the de- 
tachable drill end is formed with a series of rearwardly extending 
claws e, and the end of the spindle is made with a number of corres- 
ponding lugs ¢c, the lugs and claws being adapted to engage each 
other, and formed with inclined surfaces in such a manner that as 
the drill is rotated during its operation the tendency will be to 
fix the detachable bit quite firmly onto the spindle. (Accepted 
September 30, 1903.) 


MINING, METALLURGY AND METAL- 
WORKING. 


14112, H. G. Prested, London. Safety Lamps. 
(5 Figs.] June 21, 1902.—In the Specification of British Patent 
No. 5125, of 1900, is described means for detecting the presence of 
combustible gas in an Mong met such as often occurs in mines. 
This invention consists in the application of such means to an 
electric glow-lamp, so that when the lamp is in an atmosphere 
containing combustible gas, its light is greatly reduced, or extin- 
guished. According thereto on a portable electric battery is 
mounted a glow-lamp having its leading-in wires connected to the 
poles of the battery, and also upon the battery isa porous dia- 
phragm a’ protected by a perforated diaphi a4, and which has 
an aperture closed by a flexible metallic dia) h, near which, 
but not touching it, is adjusted a contact i, which is connected to 
one pole of the battery, the na which is insulated being 
connected to the other. When combustible gas is nt in the 
atmosphere, it tends, on the well-known law of d on of gases, to 
pass ugh the porous diaphragm while air issues from it; but 
as the mixture of air with combustible gas is of lower specific 





from the ignition chamber of the percussion fuse to the bursting 


gravity than air alone, the mixture enters the porous vessel more 
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rapidly than the air issues. The pressure in the vessel being thus 
increased, the flexible diaphragm becomes bulged outwards so as 
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a) 
to meet, the contact and so to partially divert or interrupt the 
battery circuit. (Accepted September 30, 1903.) 


RAILWAYS AND TRAMWAYS. 
22,789. W. H. Elliott, Croydon. Tram-Car Guard. 
{2 Figs.] October 20, 1902.—This invention relates to devices in- 
tended to prevent persons from being run over by tram-cars, and 
for removing obstacles from out of the way of the cars. Accord- 
ng thereto, under the ends of the car are arranged pneumatic- 


Fig. 1. 


























(22.739) 


tyred buffer wheels on vertical axles. On encountering a mass 
upon the track the wheels would turn around to that side on 
which the less resistance were offered and throw the body out of 
the way of the advancing car. To keep the wheels rigid their rims 
may es through guide brackets d. (Accepted September 30, 
1903. 

24,793. 8S. Genders, Grimsby. Point - Switches. 
{5 #igs.] November 12, 1902.—According to this invention and 
in order, inter alia, to avoid the necessity for oiling the bearing 
surfaces of point slide chairs, the point motion is provided with a 
link mechanism comprising two parallel moving links, preferably 
attached to the point motion in such a way as toensure that the 
point tongue bears against the stock-rail so as to prevent acci- 
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dents from split points, and the device is also preferably adapted 
for utilising the weight of the — tongues as a safeguard nst 
their moving except when worked by the proper levers. In Figs. 1 
and 2 is shown how the invention is ada to the usual form of 
railway point and switch. The operation of the mechanism is as 
follows :—When it is desirable to move the point from one position 
to the other, the operator works the ordinary point levers in the 
ordinary manner, 80 that a pull ora thrust, as the case may be, is | 





applied through the usual connecting-rod to one of the tongue 
rails of the point. This causes the links B, B to rotate through a 
portion of a revolution, and the ends of the links are thus caused 
to move in an arc of a circle, and in consequence raise the ends of 
the tongue rails off the point slide chairs until the central or ver- 
tical position is attained, as shown in dotted lines in Fig.1. Up 
to that point the weight of the tongue rails has offered a re- 
sistance to the motion, but immediately the links pass over the 
vertical position they tend to fall over and therefore assist the polnt 
tongues to go right over into their new position and to bear, and 
remain bearing, against the other stock-rail. (Accepted September 
30, 1903). 


STEAM ENGINES, BOILERS, EVAPORATORS, é&c. 


20,913. W. Boby, London. Water-Softeners. [2 Figs.) 
September 25, 1902.—This invention is designed chiefly in con- 
nection with Chevalet-Boby heater-detartarizers and applies to 
such apparatus in which’ there is a series of trays containing 
water through which steam normally bubbles, In the Chevalet- 
Boby apparatus as heretofore constructed steam has been cansed 


Fry. Fig. 
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to bubble through the water in all the trays, from the lowest to 
the highest in succession, In the new construction steam may be 
allowed to pass through the three trays from the pipe a!, or through 
the top tray through the pipe d}, as shown in Fig. 1, or through 
any number of trays in one stream Or more, as shown in Fig. 2. 
There might bea —— of steam supplies as shown at 7 and k. 
(Accepted September 23,1908. 


MISCELLANEOUS. 

22,735. H. K.G. Bamber, Greenhithe. Portland 
Cement Manufacture. {1 Fig.) October 18, 1902.—The 
object of this invention is to condition cement, thereby obviating 
the necessity for exposing the same to the action of the atmo- 
sphere, as is now done. According to this invention superheated 
steam and carbonic anhydride are introduced into the tube mill, 
or other mill of that class; in which the cement is ground, and 
in sufficient quantity for the complete hydration and carbona- 
tion of any small quantities of caustic lime in the cement. Pre- 
ferably the cement is treated with superheated steam to hydrate 


any caustic lime, and with carbonic anhydride to carbonate the 
same, or the result may be obtained by treating with superheated 
steam the cement absorbing sufficient carbonic anhydride from 
the surrounding atmosphere during the operation. An apparatus 
for carrying out the process may comprise the mill a, and a 
flexible pipe h for supplying steam through the feed pipe f to 
cement on the’conveyor e. The quantity of steam passing is re- 
gulated in accordance with the quantity of cement passing and 
the extent to which it is desired to slow its setting time. (Ac- 
cepted September 26, 1903.) 

20,586. M. L. Goebel, Krorach, Germ 
celain Kilns. [4 Fiys.] September 20, 1902.—This invention 
relates to porcelain kilns of the kind in which the gases of com- 
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connecting the hardening and the glazing chambers of the kiln, 
and beside the rising flues are cut out preliminary heating cham- 
bers c, it may be, having grid-like bottom rests within them. 
(Accepted September 23, 1903.) 

Hasps 


21,559. E. J. Smith, Richmond, 
and Staples. [7 Figs.] October 3, 1902.—This invention has 
for its object to prevent the plate to which the hasp of a hasp and 
staple is connected from a removed from its position by the 
unscrewing of the screws holding it, when the hasp.is locked on 
the staple. According to this invention the plate is made with 


Surrey. 


raised, but parallel, side edges, so that another plate with 
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turned-under side edges may be slidden over it to cover the 
screws. The second plate has a tongue at that end which comes 
against the hinge of the hasp, and in this tongue is a hole to take 
a screw which fixes the said second plate to the door or the like 
to which the plate of the hasp is fixed, and the hasp when 
turned down to lock on the staple covers the said screw. (Ac- 
cepted September 30, 1903 ) 

22,234. W. H. meer, London. Fire-Escapes. [7 
Figs.| October 13, 1902.—This invention relates to permanent 
fire-escapes for attixment to buildings, and has for object to 
render a single ladder available for direct use at- any window of 
a building or terrace of buildings. According thereto a conduit 
is provided along the top of the building and adapted to em- 
brace a runner or runners at the ladder top. The conduit may 
be on brackets, and the ladder hang almost perpendicularly in 
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order that persons may be able to get on to it from any window. 
The runners may be rollers E moving with little friction in order 
that theladder may be moved when loaded, so that persons may 
never have to descend through flame from a lower window. 
The runners may be attached to a bent bar on to which the ladder 
can be hooked in case of need. A sectional shute arrangement 
for attachment to the ladder is proposed. (Accepted October 30, 


1903.) 

25,405. J. Holroyd and R. Bond, Leeds. Dressing 
Undried Bricks. [4 Figs.] November 19, 1902.—The opera- 
tion of dressing, abraiding or brushing glazed or other bricks in 
the clay state has hitherto been effected by the use of ‘‘ carding” 
or the like applied by hand. The object of this invention is to 
produce a machine whereby the said operation is considerably 
facilitated. To this end there is employed a standard or frame 
having bearings mounted thereon and carrying a transverse belt- 
driven shaft, on each end of which is mounted a face-plate. The 
axis of the shaft is preferably situated immediately over the hori- 
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zontal surface of the frame, and in front of each face-plate is a 
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bustion first enter a lower or hardening chamber, from which they | 
pass by floor apertures to flues, by which they are carried to an | 
upper or glazing chamber. According to this invention muffies }, | 
that may be for various uses, are inserted across the rising flues | 


| 
face-plates, whereby they are readily di 


horizontal work-receiving table on the frame. Over the surface 
of each face-plate is stretched an abraiding metallic sheet, per- 
forated or pierced from the back, whereby a rough working sur- 
face is presen’ The bricks to be treated are placed on the 
tables and fed up to the roughened surfaces of the rotating 

d. The hine above 
described may be, in some cases, made with a single dressing- 
plate instead of two of these. The plates might reciprocate 
instead of rotating. (Accepted September 30, 1903.) 











Dec. 18, 1903.] ENGINEERING. 


819 














COMBINED SHAPING AND BORING 
CONSTRUCTED BY MESSRS. W. H. BAXTER AND CO., 
(For Description, see Page 828.) 


LIMITED, ENGINEERS, 


MACHINE. 
LEEDS. 








a bg 


a m P 











At first blush it would appear nezessary that a 
separate report should be written upon each of the 
No one who has looked the facts squarely in the | colonies, but from the manufacturer’s, and especially 
face can doubt that South Africa has a great | the exporter’s, point of view, South Africa forms a 


BRITISH TRADE IN SOUTH AFRICA. 


future. For years its normal development was re-| single market. 
tarded by political divisions and disquietude, but cally the colonies no doubt differ from each other, 
even under these onerous and most discouraging cir- | but commercially they do not, and therefore they 
cumstances its forward steps were great and rapid. | can be dealt with collectively. Practically, at the 
Then came the war. It was confidently assumed in | present time, the whole of their requirements, in 





Politically, socially, and economi- | 


many quarters that the restoration of peace would 
bring in its train an expansion of trade so sudden 
and great that all the wear and tear of three years 
conflict would disappear as if by magic. This assump- 
tion was, of course, untenable. It is true, however, 
that. the conclusion of peace was immediately fol- 
lowed by a period of great expansion of trade ; this 
was a natural result, as depleted stocks of all kinds 
had to be replenished. This temporary spurt led, no 
doubt, to the formation of unreasonable expecta- 





| materials and manufactures, are imported, as none 


of the colonies has at present any very important 
manufacturing industries of its own. Speaking 
broadly, the general character of the purchases in 
the different colonies is the same, and no doubt 
the reason for this is to be found in the fact that a 
very large part of the trade passes through the 
hands of large importing firms. As the inland 
colonies depend upon the maritime colonies for 
their supplies, the maritime colonies rely upon the 
inland colonies for markets for their imports. 


tions as to the rapidity with which the full tide of | 
industrial life could be made to flow again. | The two are thus in complete commercial depend- 
The period of feverish activity has naturally and| ence upon each other, and all the colonies must 
inevitably been succeeded by a period of temporary | therefore be treated as a single market. 
slackness. One of the causes of this temporary| Already the market of South Africa is a very 
depression is the scarcity of native labour, which is| important one to us, as will be evident fromm -the 
required for the development of the mines, and, | fact that the total imports by way of Cape Colony, 
indeed, of all the industries in South Africa. Still, | Natal, Delagoa Bay, and Beira, exclusive of those 


those who know something of the natural resources |imported for Government use, have increased | 


of the country have never feared for the result, and | in value in the last ten years by nearly 250 per 
the least dubious of them has been Mr. Henry Bir- | cent., and in the same period the value of our 
chenough, who was specially commissioned by the| exports to South Africa has increased by nearly 
Board of Trade tovisit and reporton the present posi- | 17,000,000/. This large increase has not taken 
tionandfuture prospects of British trade in the South | place during the last two years only ; the progress 
African colonies. This gentleman’s comments have | has been steadily upwards for the last ten years. 
recently been published, but they do not form one of Though there is a great depression in trade in South 
those dry-as-dust treatises which one usually expects | Africa at the present time, it is a curious fact that 
tofind buried within the official blue covers. On the | this depression is not reflected in the colonial im- 
contrary, the report is interesting, straightforward, | port returns, which continue to show extraordinary 
and stimulating, and isa model of lucid arrange-| elasticity; but it is felt by many, both in the 
ment and literary vigour. Those whoare interested | colonies and at home, and has produced a certain 
in the development of trade within our empire | sense of disappointment out of all proportion to 
cannot afford to leave a line of the report unread. | its importance. There may be— indeed, there will 


| be—set-backs in a great chapter of commercial and 
industrial development ; but they will probably be 
| incidents—disappointing to individuals, but of no 
| serious importance when looked at broadly. 

| But whatever the prosperity of the other colonies 
|may be, it is to the Transvaal that we must look 
|for its most striking expression. The Transvaal 
| is the pivot upon which the immediate commercial 
prosperity of the country turns. In the other 
|colonies there may be, and in all probability will 
be, solid and steady progress; in the Transvaal 
there are all the elements of more exciting develop- 
ments. 

It is difficult to speak of the eventual future of 
the Transvaal without appearing to use the lan- 
guage of exaggeration. Undoubtedly that future 
depends upon the mineral wealth of the colony. It 
is from the mines, and more particularly the gold- 
mines, that means must first of all be drawn for the 
development of the country and the expansion of 
trade. But gold is not the only mineral wealth of 
South Africa ; coal-is in abundance, and the output 
is only limited by the demand and not by the capa- 
city of the mines. Of iron; there are enormous 
deposits, and arrangements are now being made to 
commence mining operations. New finds of metals 
and minerals are constantly being reported. In 
|view of the results already attained, and of the 
| wide areas which have not yet been prospected, one 
|need not be very sanguine to form a high estimate 
| of the mineral wealth of the new colonies. 
| The gold-mines, however, are by common con- 
|sent the main and determining factor in the future 
of Transvaal trade, not only as the most imme- 
diately available source of wealth for the develop- 
ment of the country, and a field for the invest- 
ment of capital, but also as constituting a great 
and expansive market, directly for plant, machi- 
nery, and mining stores, and, indirectly, through 
the growth of population which would necessarily 
accompany this development, for produce and 
manufactures of all kinds. There are, however, 
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some special characteristics of the industry, which, 
in the interest of British trade, it is important to 
bring out in sharp relief. It may be said to be the 
misfortune of Transvaal gold-mining that the great 
financial groups which control it, carry on two 
businesses—the one, the purely industrial enterprise 
of working mines; the other, the entirely financial 
operation of floating new concerns, and that their 
direct interests are at times more closely engaged 
in the latter than in the former. This has resulted 
in confusion and misapprehension, and has caused 
many manufacturers to show a want of vigour in 
cultivating this great market for mining machinery 
and stores. Looked at as a working industry, 
gold-mining on the Rand is not a speculation at 
all, and is in some respects less speculative than 
many a staple trade at home, for its product practt 
cally never changes in value, never finds an over- 
stocked market, and does not suffer from the 
vagaries of fashion. 

Whatever the present magnitude of the. gold 
industry may be, it is capable of still greater ex- 
pansion in the future. But this great industry was 
brought to a standstill by the war. Since the war, 
owing to a variety of causes—partly economic and 
partly the result of a mistaken policy on the part 
of the mining groups—labour cannot be obtained 
in such quantity as is necessary to restore the 
industry to its old level, much less provide for 
the work of development. Given an adequate 
supply of labour, expansion would proceed with 
extraordinary rapidity ; without it, progress can 
only be slow and laborious. 

When a sufficient labour supply has been secured, 
the question will then arise as to what direction 
the expansion will take and what new openings for 
trade will it bring with it. This is obviously 
a matter of supreme interest to British traders. 
The gold-mines afford an enormous field for trade 
expansion, both as to capital outlay on plant 
and machinery, and for ordinary mining stores. 
It is estimated that, given an adequate supply of 
labour, existing mining companies will, during the 
next ten years, be able to invest about 50,000,0001. 
upon fresh developments, about one-third to half 
of which would be expended upon plant and 
michinery. But apart from development, consider- 
able expenditure will have to be incurred in order 
to keep the present equipment up to date. Con- 
siderable expansion of trade would also follow 
naturally from the increased consumption of mining 
stores. What has been said with regard to ex- 
penditure upon gold-mines applies also, only on a 
less extensive scale, to other mines. 

There is no question more important or more 
pressing in South Africa than the increase of 
means of communication, and especially of railway 
communication. The railways have already been 
proved to be totally inadequate to cope with the 
great volume of traffic thrust upon them, and 
therefore they offer no margin for the increase of 
traffic which is to be expected in the future. 
Moreover, new lines are urgently required to open 
up mineral districts that are without means of 
cheap transport, and agricultural districts that 
are cut off from the industrial centres which 
form their natural markets. Happily the Colonial 
Governments have recognised the need for im- 
mediate railway extension. But unless this work 
is carried out promptly, the last state of South 
Africa will be worse than the first. As might be ex- 
pected, the schemes that are under consideration, or 
have already been adopted, in the new colonies are 
of the most ambitious character. We wish we had 
space to describe them in detail ; but we must refer 
our readers to the report for the particulars. It 
suffices, however, to say that they offer a field 
for British enterprise and investment of capital, 
and will eventually modify the channels of trade 
and powerfully influence the rapid development of 
the country, upon which all trade ultimately 
depends for its growth. 

Only second in importance to railway develop- 
ment is the improvemert in dock and harbour 
accommodation. If the railways have been weighed 
in the balance and found wanting, the same must 
be said of the ports, for they have proved entirely 
inadequate in landing and handling facilities. We 
are sorry the Commissioner has so little to say on 
these public works. The report here falls very 
short of what we expected, and the information 
could easily, with all the resources at his command, 
have been made most full. If Mr. Ransome, whose 
book we lately reviewed, was able to give in- 
formation as to improvements, and point out 





various shortcomings, it is to be expected that 
the Board of Trade’s representative could do like- 
wise. 

The Boers utterly neglected the most elementary 
necessities of town life, and paid no attention what- 
ever to sanitation, and very little to water supply. 
Everything, therefore, remains to be done in the 
new colonies. Municipal enterprise, therefore, 
offers many opportunities for the expansion of 
trade in the many necessary and pressing schemes 
for municipal improvement. There has been an 
increase in wealth and comfort since the war, with 
the consequence that improvement schemes are 
demanded to remove the many reproaches which 
now exist and are a danger to health and life. 
But apart from the questions of domestic import- 
ance, the improvement schemes possess a great 
deal of interest for us. Municipal enterprise must 
therefore be watched and studied, and every oppor- 
tunity taken to secure this new opening for trade. 

It is, of course, quite: impossible within the 
limits of this article to indicate exhaustively the 
many directions in which the opportunities for new 
and increased imports can be taken advantage of ; 
but it may be pointed out that there is private 
enterprise to be catered for; that the war made a 
clean sweep of practically all farming implements, 
so that a fresh start has to be made, and there 
appears no reason why the Mother-Country should 
not obtain a larger share in the agricultural imple- 
ment trade than she has had in the past. Every 
effort is being made to enable South Africa to feed 
itself, and the larger towns offer a growing market 
for agricultural produce, and when the development 
railways are built, a great impetus willbe given to 
this branch of industry. But the expansion of 
general imports depends upon the development of 
productive industries and the necessary increase in 
population. With a growing and more prosperous 
peso. supplies of all kinds are wanted in 
arger quantities. It is important, however, to 
note that the level of quality in goods is being 
raised all over the colonies. nit 

The greatest enemy which we possess in South 
Africa at the present time is the high cost of living, 
which must check and limit consumption more 
than any other single circumstance. So long as 
South Africa has to import her foodstuffs, prices 
must remain high. Another cause for the inflation 
of prices is that free play of competition is more 
or less paralysed by the influence of ‘‘rings.” It 
is a difficult and delicate matter to determine what 
is a reasonable profit in trade, but many think that 
the South African middleman and distributor de- 
mand more than their pound of flesh. Certainly 
the interests of trade lie in a direction of large 
consumption at moderate prices rather than the 
opposite. 

Having indicated the various directions in which 
an expansion of trade is likely to take place, it is a 
matter of some interest to learn in what propor- 
tions it is likely to be divided among the various 
competitors—British and foreign. We have said 
enough to show that it is well worth the while of 
British traders to put forth their best efforts, and 
even to make some sacrifices, in order to secure the 
lion’s share. There is, at the present time, among 
all classes, a strong and patriotic desire, in view of 
the many sacrifices of the late war, to keep a large 
proportion of the trade of the colonies in British 
hands, This is a good commercial asset, if prompt 
advantage be taken of it. As things now are, the 
Mother-Country and her colonies appear to have 
about 75 per cent. of the trade of the four colonies 
in their hands. Even these figures represent very 
serious competition, and under careful examination 
they do not lose their gravity. Foreigners are much 
alive to the importance of the future of the South 
African market, and are attacking it with vigour 
and enterprise. Every producing country has its 
own specialities, which find their way into every 
civilised market ; and it is, therefore, obviously 
impossible for Great Britain to supply all the wants 
of any market. But in considering the question of 
foreign competition in South Africa, the point is 
to get down to those articles which are, or may 
be, produced by competing foreign countries, and 
to ascertain what share Great Britain secures in 
their total importation, and to compare it with 
what she might secure. 

Our most serious competitors are America and 
Germany, with Belgium and Switzerland in the 
second rank. America is undoubtedly our most 
formidable rival—present and future. The amount 
of her exports of competitive articles to South 





Africa is growing rapidly, both in volume and variety. 
German competition, though far less menacing fr 
the future, is of a much more general character ard 
touches nearly every import of importance. Ger- 
many is, however, under a cloud for the moment, 
as in the minds of many buyers there is a feeling 
of resentment with regard to her attitude during 
the period of hostilities. This while it lasts will 
have quite an unmistakeable influence upon the 
growth of her trade. But German competition 
must not be made light of. 

In the report reference is repeatedly made to 
competition in machinery and engineering work, 
and the fact is patent to everyone that there lies 
the great battlefield. Every branch of mining 
or electrical engineering is hotly contested by 
some of the four rivals—Great Britain, America, 
Germany, and Switzerland. This is apparent 
whenever orders for machinery of any kind are 
to be placed, but it is most striking of all in 
the great market of Johannesburg. So far as 
one can judge, there is no branch of engineering 
work in Johannesburg of which British manufac- 
turers might not obtain an absolutely predominating 
share, if they would lay themselves out to study 
minutely the special needs of the market, and dis- 
play vigour, enterprise, and adaptability. But it 
cannot be said that they have put forth their 
strength, or anything like their strength, in the 
international competition for mining and electrical 
machinery. ‘ 

The Commissioner points out towards the close 
of his report* that nothing has done more to pro- 
mote the growth of American trade during the 
last twelve months than the low freight at which 
the British steamship companies have been carrying 
goods from New York to South African ports, as 
compared with the prices charged from British 
ports to the same destination. It is not pleasant 
to reflect that this is the result of the action of 
British, and not of foreign, steamship companies. 





LONDON AND BRIGHTON RAILWAY 
WIDENING. 
(Continued from page 758.) 

As has already been pointed out, the line 
between South Croydon and Windmill Junction, 
through the densely populated borough of Croydon, 
was widened in 1896, and the work involved in 
the present scheme began from the north of 
Croydon at Windmill Junction, and has extended 
practically to Victoria Station. The contractors 
for the section to Balham were Messrs. John 
Mowlem and Co., Westminster, whose agent is 
Mr. William Rowell, while the resident engineer 
for Mr. Morgan is Mr. A. G. Robertson. In plan- 
ning the works to the north of Windmill Junction 
it was decided to make a new spur at Norwood 
Fork, creating the line marked on our plan on 
page 821, Fig. 111, as the West Croydon spur. 
This dispensed with an interlaced length of line 
which was necessary to bring the points within 
working distance of the signal-box, and which, 
interlacing from beginning to end, extended 
along the New Croydon spur for about 1300 ft.— 
an exceptionally great length. The new spur 
further relieved the traffic on the New Croydon 
line by diverting the West Croydon traffic at 
Norwood ; although the diversion is only over a 
length of 15 chains, it has been most beneficial, 
owing to the great volume of suburban traffic, and 
because of the stiff gradient. The construction of 
the West Croydon spur necessitated a new skew 
bridge to carry the main lines to Victoria over 
these spurs, and as there was a junction under the 
new bridge, the span required to be 55 ft. at its 
northern end and 50 ft. at its southern end. This 
junction under the bridge was formed for the new 
Selhurst spur of the new local lines to Victoria. 
To the south of the bridge this new spur bifurcates 
to New Croydon and West Croydon alongside of 
the Gloucester-road signal-box. In carrying out 
this work no extensive operation was involved— 
small cuttings and banks being the chief work— 
with the exception of the bridge to carry the main 
Victoria line over the new local lines. The struc- 
ture consisted of three plate girders 3 ft. 6in. deep, 
with rolled trough flooring to carry the permanent 


way. 
From Selhurst to Balham, through Thornton 


_ * “The Present and Future Prospects of British Trade 
in South Africa.” London: Eyre and Spottiswoode. 
[Cd. 1844, Price 1s. 6d.] 
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ENGINEERING. [Dec. 18, 1903. 








string type, both being alike so far as construction 
is concerned. One is longer than the other, the 
respective lengths being 138 ft. 4in. and 132 ft. 8 in. 
We show on our two-page plate, Fig. 118, the half- 
elevation of the shorter girder, called girder A on 
the plan, Fig. 114, while several sectional and other 
details are reproducedin Figs. 119to123. The girders 
are 7 ft. 9} in. deep at the ends and 14 ft. 2 in. at 
the centre. The longer is made up of fourteen 
bays, the shorter of thirteen bays. The bays in 
the centre are generally 10 ft. 4 in., and are reduced 
at both ends in the case of girder B, and at one 
end in the case of girder A. The bottom booms 
consist of two plates on edge, 1 ft. 10 in. apart and 
1ft. 4 in. deep. At each bay these are stiffened by 
#-in. plates and angles. There is no bottom plate 
to the boom, an arrangement introduced to prevent 
the collection of water ; and, as will presently be 
explained, the transverse girders are suspended to 
projecting plates at the bottom boom under the 
vertical members forming the bays. The top boom 
is built up of plates and angles, as shown on the 
cross-section, Fig. 122, forming a box section. The 





width is 1 ft. 8? in. internal, and 2 ft. 9in. over the 
flanges, the depth of the stiffening members being | 
1 ft. 4in.. The struts forming the bays are 18} in. | 
wide, built up of g-in. plates and angles, as shown 

in the detail in Fig. 118. The bedstones on the | 
abutment and intermediate pier are of ashlar. 

The transverse girders carrying the permanent | 
way are, as we have incidentally mentioned, 
suspended. to’the bottoms of the longitudinals. | 
The angles forming part of the vertical struts of | 
each bay of the main girder are continued below 
the line of the bottom boom, and are riveted on | 
to the web plating of the transverse girders, the | 
ahgle of vie top flange of the cross-girder being | 
stopped short, while that of the bottom flange is | 
continued through, and is cut at the bevel, as | 
shown in Fig. 115. The webs of the vertical | 
struts of the longitudinal girders and those of the | 
cross - girders are connected together by cover- | 
plates, which also serve as packing. These c1ro3s- 
girders are 26 ft. 4 in. long, and 1 ft. 6 in. deep, 
the width over flange being 1 ft. 3 in. (Fig. 117); 
they are placed at intervals of 10 ft. 4 in. —1.e., 
corresponding with the bays of the bowstring girders. 

On the bottom flange of the cross-girders there 
rest two lines of longitudinal girders, one under 
each rail. These are built-up girders, 1 ft. 5} in. 
deep, and suspended to the webs of these, by means 
of angles, is rolled troughing, as shown in section, 
Fig. 116. Longitudinal sleepers are laid in the 
troughing to carry the rails. On either side there 
is laid a timber gangway, as shown on the section, 
Fig. 115, while on the remainder of the width 
between the main girders there is no decking 
whatever. At the end of the span, where the 
abutments come under one side of the cross- 
girders, intermediate longitudinal girders are dis- 
pensed with, the troughing being stiffened by rolled 
joists under each alternate trough. 

Wind bracing is riveted to the bottom of the 
main members of the bridge; it consists of flat 
plates riveted diagonally, as shown on the plan, 
Fig. 114. 

The span over the single line—the up main line 
—to the south of this main bridge consists of plate 
girders of a width of 13 ft. 6 in.; between these is 
square troughing, filled up with ballast, and carry- 
ing the usual transverse sleepers and permanent 
way. 

The work between this bridge and Balham is 
slight, consisting largely of light cuttings, with con- 
crete containing walls. 

(To be continued.) 
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Conduction of Electricity through Gases. By J. J. THom- 


son, D.Se., LL.D., Ph.D., F.R.S., Fellow of Trinity 
College, Cambridge, and Cavendish Professor of Ex- 
rimental Physics, University of Cambridge. 1903. 
Cambridge : The University Press. [Price 16s.] 
Tuts book has been announced for some consider- | 
able time back as ‘‘in the press,” and its publica- 
tion has been awaited with impatience by physicists | 
generally, and by all who have followed attentively | 
recent experimental researches in molecular physics. | 
There has, however, been every excuse for delay | 
on the part of the author, as, while endeavouring | 
te write and publish this book, he has never 
slackened his regular experimental and lecturing | 
work, and thus has been adding still more to our | 
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knowledge, while describing and discussing in| years inthis subject. He has beena most laborious 
these pages what is already known. At last, | and ingenious investigator in the laboratory, and 
however, the volume has appeared, and it fulfils | results of his investigations appear on almost every 
our expectations. The subject with which it deals is, | page of this volume, while his theoretical deduc- 
pees. the most vitally important in the whole| tions from experiment, and his fascinating, and 

eld covered by the name ‘‘ physics” to-day, for, }Sometimes daring, speculations, which give a very 
by the study of the conduction of electricity in| special interest to the publication of this work, 
gases and the properties of cathode rays, Réntgen| have placed him in the foremost place amony 
rays, and radioactivity, we have been able to add| modern workers in physics. In addition to this, 
enormously to our knowledge of what we may call | the present volume shows in a remarkable manner 
the ‘‘ mechanism” of the transfer of electricity, | the influence which the author has had in promot- 
and there is promise that in the end this branch of | ing research on this subject. His name and fame 
investigation may, more than any other, lead us to | have attracted to the Cavendish Laboratory a large 
the real nature of electricity itself, and to the con-| number of young men, who have all been inspired 
stitution of matter. In view, therefore, of the| by their professor and have entered upon re- 
importance of the subject, it is very necessary that | searches in his own line of work, with the result 
there should be a book giving the results of the| that an exceedingly large percentage of the most 
different investigations carried on in the different | important investigations on the subject of this 
laboratories of the world, and discussing these re-| volume emanates from the Cavendish Laboratory. 
sults in a clear, comprehensive, and critical manner. | The names of these workers are constantly appear- 
No one will doubt that for such a work the best pos-| ing in these pages, and although some of them are 
sible author is Professor J. J. Thomson. For it is|no longer in Cambridge, but are themselves pro- 
to him, more than to any other person, that we owe | fessors in different universities in the empire, in 
the rapid progress that has been made in recent their new quarters they have continued the same 
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or Lenard rays, or from radium, or are pro- 
duced by ultra-violet light or by incandescent 
metals, the value of e/m—thatis, the ratio of charge 
to mass of ion—is the same, and is about 1000 
times the largest value of the corresponding quan- 
tity in the electrolysis of liquid solutions. Having 
determined e/m, it is natural to seek to find ¢ itself, 
and this question occupies the following chapter. 
It is there shown that in all the cases in which e 
has been determined, its value has been found to 
be that on a hydrogen ion in liquid electrolysis ; 
and as we have seen that the value of e/m is 1000 
times greater than the corresponding value for the 
hydrogen ion in liquid electrolysis, it follows that 
the mass of the negative ion is only about p55 of 
that of the hydrogen atom. This leads the author 
to the development of his theory of ‘‘ corpuscles,” 
negative electrification consisting of a collection of 
corpuscles, while a positively electrified body is one 
which has been deprived of corpuscles. 

‘*These corpuscles may either remain free or 
get attached to molecules of matter with which 
they come in contact ; thus positive electrification 
is always associated with ordinary matter, while nega- 
tive electrification may or may not be, according as 
the corpuscles are, or are not, attached to molecules 
of ordinary matter. Thus, in gas at very low pres- 
sures the corpuscles are free, but in gases at higher 
pressures they get attached to the molecules of the 
gas, so that there is not much difference between the 
effective masses of the positive and negative ions.” 

This is confirmed by the results of the experi- 
ments described on the velocities of the positive 
and negative ions in the electric field. 

Chapter VII. describes and discusses some phy- 
sical properties of gaseous ions—-notably their 
influence in producing clouds. The condensation 
produced in a steam jet by bringing an electric 
charge near it is well known, but our knowledge 
has been greatly extended by the experiments of 
various physicists—notably Mr. C. T. R. Wilson— 
which have shown that Rontgen and uranium rays 
and ultra-violet light also produce clouds in a gas 
which is suddenly expanded after exposure to 
these rays, and have proved that this effect 
is due to the production of ions in the gas. 
The author in this chapter gives the theory of the 
effect of ions on condensation, and shows that there 
is as close an agreement as could be expected 
between the theory and the experiments. 

Chapters VIII. to XT. inclusive are each devoted 
to a special means of producing ionisation in a gas. 
The first method is by incandescent metals and 
carbon, which give off large quantities of negative 
electricity, and it is shown that the carriers are 
not, as might at first be supposed, the particles 
volatilised from the hot metal or carbon, but are 
the same as in the case of cathode rays, having the 
same value for e/m as in the case of cathode rays ; 
that is, the carriers are the ‘‘ corpuscles,” which 
have already been explained, and the author sets 
forth how this emission arises, and shows that in 
the decomposition of the molecules of a compound 
by heat, the emission of corpuscles from the atom 
must play a very important part, if the forces 
which bind the atoms together are mainly electrical 
in their origin. Under this theory, therefore, heat 
may produce dissociation in other ways than the 
commonly recognised one of increasing the kinetic 
energy until the centrifugal force is great enough to 
overpower the attraction. TIonisation of gases by 
flames is next considered, and the experiments of 
H. A. Wilson with flames containing salt vapours, 
and those of Marx showing that a transverse electro- 
motive force is produced by a magnetic field acting 
on a flame carrying a current, form the basis of the 
author’s discussion of this subject. Ionisation by 
light comes next in order ; and, lastly, ionisation 
by Réntgen rays. These two chapters are full of 
important investigations and theoretical deductions 
from them, and deserve the closest attention from 
the student of physics. The photo-electric effects 
are of importance in meteorology when we try to 
account for atmospheric electricity and its possible 
influence on the formation of clouds, while the 
Réntgen-ray effects lead to some important theo- 
retical speculations as to the state of the ionised 
molecules—which form but a small fraction of the 
whole number of molecules present in the gas— 
compared with the average condition of the mole- 
cules. Secondary Réntgen radiation is also very 


fully discussed. 

In Chapter XII. we come to the most recent 
form of radiation—the Becquerel rays. This chapter 
gives a very full account of the work of Becquerel, 





the Curies, Rutherford, Crookes, and others, as well 
as that of the author, on the radioactivity produced 
in air by bubbling through water; but as the sub- 
ject of radioactivity has of late been prominent 
efore the public, and has received attention in 
these columns, we need only say that the author 
finds in it excellent material for his theoretical 
investigations, and that his original mind has sup- 
plied many interesting and suggestive ideas. The 
theory of ionisation by collisions of moving ions, 
which has also been suggested by Mr. J. 8. Town- 
send, is developed in this chapter. 

There still remain seven chapters, but to attempt 
to do justice to them by considering them in detail 
would extend this notice to an inordinate length. 
We cannot, therefore, do more than indicate their 
contents. Chapter XIII. describes the main in- 
vestigations on the spark discharge, and the author 
gives the theory to account for the results obtained ; 
in Chapter XIV. the same method is applied 
to the conduction in the électric arc. Chapter XV. 
contains a minute analysis of the discharge in gases 
at low pressures, while Chapter XVI. deals with 
the vacuum-tube discharge, discussing in detail the 
Crookes and Faraday dark spaces, the negative 
glow and the positive column, in the light of the 
author’s theory of ‘‘ corpuscles.” Chapter X VII. 
is devoted entirely to cathode rays, the investiga- 
tions on which have led to many theoretical conclu- 
sions of the highest importance. In Chapter 
XVIII. the author returns to the Réntgen rays to 
discuss the manner in which they are produced, 
and their physical properties other than that 
already considered—their influence as_ ionising 
agents. The final chapter is entitled ‘‘ Properties 
of Moving Electrified Bodies,” and discusses espe- 
cially the effect produced when the motion of a 
charged particle is suddenly stopped. Perhaps the 
most interesting part of this chapter is that in 
which the author shows the effect which electrifica- 
tion has upon the mass of a body, and develops a 
hypothesis that all mass is electrical in its origin. 
The more detailed account of the consequences of 
this hypothesis, which the author promises to pub- 
lish soon, will be awaited with interest. 

As many investigations have been published 
while this work was passing through the press, 
the author has added an appendix, giving the most 
important results in the form of notes to the dif- 
ferent chapters. 

It is difficult to give an adequate idea of the 
contents of a work of this kind; but anyone who 
has paid even slight attention to the subject with 
which it deals will recognise from what we have 
said above that the work is one of the highest 
importance, and must be given a prominent place 
among the standard literature of modern science. 
It is not necessary to accept all the author’s hypo- 
theses as final; but his main theory, which he has 
developed so clearly and so skilfully, does un- 
doubtedly gain enormous support from the way in 
which it accounts for observed phenomena, and 
brings them into co-ordination. The discovery of 
new forms of radiation has opened up a field of 
investigation full of promise for the future, and stu- 
dents should therefore make themselves acquainted 
with the work that has already been accomplished 
and the influence it has had on modern con- 
ceptions of electricity and of electrical conduc- 
tion in gases. The present volume not only gives 
a most readable account of that work, but is from 
the pen of the investigator, who has made this field 
of research peculiarly his own. The volume is 
published by the Cambridge University Press, and 
it is unnecessary to state that they have performed 
their share in the production of the work in a 
wholly satisfactory manner. As a second edition 
will probably be required at some future date, we 
may point out that on page 169, line 14 from 
bottom of page, ‘‘ statistical’ should be ‘‘statical ;” 
and on page 304, in the fourth line below the table 
on that page, ‘‘substantives” should be ‘‘sub- 
stances.” On page 138, again, in the second line 
of Section 74, ‘‘the production of ions produced 
in the gas” is tautologous, and the word we have 
italicised should be deleted. There are other sen- 
tences in the volume which are rather loose in con- 
struction, and might with advantage be revised in 
the next edition. This work forms a notable addi- 
tion to the ‘‘ Cambridge Physical Series,” 
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POWER PLANT WITH MECHANICAL 
DRAUGHT. 

Tue plant which we illustrate on pages 825, 826, 827, 
and 830 was designed and its erection superintended by 
Professor E. Josse, of the Charlottenburg Technical 
High School, for supplying power, light, and heat to a 
large establishment situated in one of the busiest 
thoroughfares of Berlin—the Leipzigerstrasse. An 
enlargement of the establishment had become impera- 
tive, but an extension of the premises was impossible. 
It was practically necessary to crowd a central power- 
station for a country town, 2400 horse-power, as we shall 
see, into a large shop building wedged in on all sides 
between shops and private residences. Exceptional 
difficulties had hence to be met, and the height of the 
underground water, the poor state of the ground, the 
lack of space for erecting a smoke stack, and other 
features, rendered the task all the harder. The work 
appears to have been accomplished to complete satis- 
faction. It is noteworthy that the whole arrange- 
ments, the design and its supervision, were in the same 
hands. . 

One of the chief considerations in the general desigr 
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was to use as little space as possible. The site could 
not be enlarged, as we have already mentioned, and 
the point was not to curtail the space available for 
show-rooms and offices. The plant has hence been 
placed in the basement and under the roof. The area 
built upon is 6500 square metres (70,000 square feet). 
The capacity of the building is 130,000 cubic metres 
(4.6 million cubic feet). The demands for power, 
light, and heat vary very much. To heat this build- 
ing, 237,000 heat units would be required per hour 
during the severe winter cold; the steam kitchens, 
conservatories, &c., would further want about 100,000 
heat units per hour. As regards lighting, 460 are 
lamps, 13,000 electric incandescence lamps, and 56 
large Nernst lamps had to be installed; es 4 would 
normally consume 630 kilowatts, but about Christmas 
900 kilowatts would have to be supplied, and for 
special occasions during that season a display requir- 
ing 1600 kilowatts was contemplated. For the lifts, 
ventilators, refrigerating machinery, &c., 32 electric 
motors, absorbing 925 amperes at 220 volts were to be 
installed ; their average total power consumption was 
calculated at 120 kilowatts. That gave a total power 
demand of 1020 electric horse-power for normal condi- 
tions with a maximum of 2345 horse-power. 

Gas motors were hardly suitable under these condi- 
tions, even when fed with generator gas. Gas-engines 
cannot be forced for special efforts, they require consi- 
derable space, and boilers were needed in any case for 
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Horizontal tandem engines were selected as they 
could be accommodated in the basement, which has a 
height of 10 ft. only. The old vertical engines and 
the flywheels needed more height, and part of the 
ground floor height had to be sacrificed, as Fig. 2 
shows. We thus get a height of 5.7 metres (nearly 
19 ft.) in this part of the basement. There are above 
the basement, on the one side, five floors, aud on the 
other, two floors of lofty sale-rooms, and further up the 
boiler-room, resting on a special intermediate floor, 


and supported by the gable walls and by two box 
girders, borne in their turn by iron columns, which 
ine-room foundations right through 
7 metres 


pass from the en 
the building. The boiler-room floor is 1 
(56 ft.) above the surface level. 


Fig. 2. 
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the steam heating ; there was, moreover, a steam-power 
plant which was to be further utilised. A careful cal- 
culation demonstrated that steam-engines would prove 
more economical in primary cost and working than 
gas-engines. The actual engine. installation comprises 
the three vertical, high-speed, compound Tosi engines, 
indicating 230 horse-power each, already on the 
premises, and two new compound Tosi engines, de- 
veloping from 500 to 700 horse-power.cach ; these 
latter engines are of the horizontal type, and the 
third engine to be added will also be horizontal. To 
keep these engines well under load, and to supply 
a power reserve which takes charge of the night illumi- 
nation, an accumulator battery for 7200 ampere-hours, 
which can be discharged at 2052 amperes, has further 
been put down. With this battery the primary power 
plant comes up to 2400 horse-power. The whole 
electric installation was supplied by the Allgemeine 
Elektricitiits-Gesellschaft. 

The engines have been placed in the basement, the 
boilers under the roof. Fig. 1 is a plan of the base- 


DOUBLE CELL SWITCH 








ment; Fig. 2 shows a sectional elevation of the 
building, Fig. 3 a plan of the engine-room, and Fig. 4 
a section through the boiler-room. 
















PIPES 


The heavy and very unequal loads on the ground, 
which is by no means good building ground, called for 
strong foundations. For this purpose the earth was 
excavated to a depth of 6 metres (20 ft.), and a con- 
tinuous bed of concrete, 1 metre (40 in.) in thickness, 
was laid. As the underground water may come up to 
within 2 metres (about 64 ft.) of the surface level, and 
as there isa high building next to the engine-room 
whose foundations only go down to a depth of 3.5 
metres (11.5 ft.), this foundation work caused con- 
siderable trouble. 
neer, of Berlin, sunk nine wells at spots marked in 


Fig. 1, from which the water was, during the opera- | 


tions, continually pumped by electrically-driven cen- 
trifugal pumps. In this way the pit could be exca- 
vated, and the concrete laid in the dry. At present 


the underground water may rise to 1 metre above the | 


engine-room floor ; the floor and walls have therefore 
been provided with a layer of waterproof material 


For the sake of preventing vibration of the building, | 
the foundations of engine-rooms are generally kept sepa- | 


rate from those of the rest of the building. This was 
impossible in the present instance, as the columns sup- 
porting the upper stories had to rest on the engine-room 


SECTION THROUGH BOILER & ENGINE ROOMS. 


Mr. Andrzejewski, hydraulic engi- | 


foundations, which extend close up to the walls, 
Professor Josse therefore provided for continuous 
foundations of the largest possible area. The cast-iron 
| anchor-plates for the vertical, and the main bearings 
|of the horizontal, engines are cemented into the 
foundations ; the bolts and anchor-plates of the hori- 
| zontal cylinders are alone removable. The foundation 
| block is not sub-divided, and no complaints have arisen 
| during the two years that the plant has been running, 
_although nothing special has been done to damp the 
| acoustic waves of the high-s engines. The 5-ton 
crane (marked in Fig. 2) is the old crane of the estab- 
lishment ; it travels over the vertical engines ; the new 
— crane commands the flywheels and dynamos. 
|” The new tandem steam-engines are illustrated in 
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Figs. 5 to 7, page 827. The cylinder diameters are 750 
ti 450 millimetres (29.5 in. and 17.7 in.) ; the stroke 
is 1050 millimetres (41.3 in.). The engines run at from 
105 to 115 revolutions, and are constructed for super- 
heated steam under a pressure of 10.5 kilogrammes 
(149 lb, per square inch). The steam is superheated by 
70 deg. Gent. (126 deg. Fahr.), and in the high-pressure 
— the superheated steam is taken directly to 
the admission valves, without first passing through 
the jacket ; both cylinders are steam-jacketed. Pro- 
fessor Josse speaks highly of the engines of Messrs. 
Tosi, of Legnano. A central injection-condensing 
lant was adopted for the whole engine outfit, for the 

| following reasons :—The old vertical high-speed engines 
had been constructed for central condensation. There 

| was no space for driving the air-pumps for the hori- 
zontal engines by means of counter-cranks, and the 
|air-pumps would have had to be below the under- 
| ground water-level. The condensers would hence have 
to be supplied with water under pressure, and might 
have been flooded, together with the low-pressure cy- 
linder. The Worthington central injection condenser, 
which was chosen, is illustrated in Figs. 8 to 10, page 
830. It comprises a compound duplex pump with- 
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out flywheel, the steam-cylinder diameters being 508 
and 305 millimetres; the pump diameter, 560 milli- 
metres; the stroke, 370 millimetres; the English 
equivalents of these dimensions are :—20 in., 12 in., 
22 in., and 14.6 in. When the cold water is at 15 deg. 
Cent. (59 deg. Fahr.), the condenser can deal with 
1700 kilogrammes (3750 lb.) of steam per hour. 

The cold water is taken from a collecting well, and 
the discharge into the condenser lies a little above the 
highest level of the underground water. The con- 
densing water has therefore always to be brought up 
by suction ; but the difference of level is small, and care 
has to be taken lest condensing water should enter 
the low-pressure cylinder if the engine be stopped 
suddenly. To prevent such accidents, an air-cock has 
been provided in the condensing chamber, and further 
a vacuum breaker. This latter (Fig. 10) is placed in 
the mixing compartment, and consists of a float which, 
upon undue rise of the water-level, opens a valve in 
the condenser, admitting air into the condenser, and 
thus destroying the vacuum. 

The two cylinders of the air-pump are arranged 
in tandem and provided with a gear, as shown ; 
the low-pressure cylinder is steam-jacketed. The 
pump speed is regulated with the aid of a throttle- 
valve in the manner illustrated in Fig. 11. 


the diagram. This 
sion valve. Thesteam from the cylinders is condensed 
together with the other steam. 

The collecting well for the cold water has a diameter 
of 2.5 metres (8} ft.), and is driven to a depth of 
11 metres (36 ft.) below the engine-room floor. It is 
fed by two separate systems of syphon pipes from the 


nine wells, which have been sunk to depths of 37 and | 


39 metres (121 ft. and 129 ft.). 
is only 7 ft. awa 
house, some apprehension was felt, but no cracks have 


developed in that wall. The well wall itself rises to a | systems. 





A double- 
acting oil-pump, driven from the reciprocating gear, | haust pipes, which, in their turn, can be joined 
produces in the regulator chamber a pressure which |to the heating system or discharge into the open 
can be adjusted with the help of the screw shown in | air. 

pressure acts through a piston | gines. 
and rod on a lever which throttles the steam-admis- | utilised for heating purposes. As there is no re- 


As the collecting well | and heating plant is controlled from the main switch- 
from the gable of the adjoining | 
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height of 1.5 metres above the engine- 
room floor, which, it will be remembered, 
is 1 metre below the highest level of the 
underground water. Four of the deep 
wells mentioned are joined to the one 
pipe system, five to the other ; together 
the two systems can supply 8 cubic 
metres (280 cubic feet) of water per 
minute. Fig. 12 shows the discharge 
ends of the two pipes, which are not of 
the same diameter, being 250 and 300 
millimetres respectively (10 in. and 
12 in.). The elbows are connected with 
steam-ejectors or with the condensing 
water pipe, for the purpose of removing 
air from the elbows. Each well can 
separately be cut off by a valve, and the 
suction pipe, which is made of copper, 
and has a length of 33 ft., is suspended, 
as illustrated in Fig. 13. That pipe 
can easily be taken out and cleaned, 
without interfering with the conduit 
system. As the building is chiefly to be heated 
with exhaust steam, but partly also with boiler steam, 
change valves had to be provided for connecting 
the cylinders with the condenser or with the ex- 


This applies particularly to the horizontal en- 
The exhaust from the vertical engines is not 


serve for the condensing plant, however, they had also 
to be fitted for working with direct exhaust if neces- 
sary. The main steam-collecting pipes lead to an oil- 
separator, and thence to the distributor, in which a 

ressure of about 34 lb. is maintained. This distri- 

utor can also be joined to the boiler steam-pipes, and 
had to be fitted with safety-valves. The whole power 


board, indicated in Fig. 3, which diagram enables the 
reader to follow the general arrangement of the pipe 
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The great distance between the boilers and the en- 
ines, and the many stairways of the buildings, ren- 
Sood the distribution of the steam and feed-pipes a 
difficult task. As the load varies so much, two inde- 
pendent pipe systems have been provided, and are 
joined to a ring. Normally only one of the pipe 
system will be under steam or water. The verti al 
steam-supply pipes are placed in a shaft built up of 
wrought iron and Rabitz plaster. The shaft contains 
also the blow-off pipes from the boilers, the feed- 
pipes, and the municipal yoapetes od pipes, and 1uns 
along the outer wall; it is accessible through dcors 
from the stairways for the inspection of the flanges. 
The vertical pipes having a length of about 65 it.; 
the steam main is firmly fixed in its middle portior, 
while the lower portion, and the steam-separator com- 
bined with it, are carried by springs which allow cf 
expansion. The upper portion can extend upwards. 
From the separators one branch runs about 2.5 
metres (8 ft.) above the flooring of the engine-room 
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to the vertical engines, and another branch underneath 
the floor to the horizontal engines. The two branches 
are joined. The whole pipe system was supplied by 
Messrs. Flach and Callenbach, of Berlin, and has 
given full satisfaction. Its ramifications can be traced 
in the various views. 

As regards the feed-water, we see in Fig. 3 the 
position of the water-purifier of A. L.G. Dehne, of Halle, 
and of the large wrought-iron tank for the preheated 
and purified feed-water. The preheating up to 70 deg. 
Cent. (158 deg. Fahr.) is effected through the exhaust 
of the auxiliary engines—that is to say, the pumps 
which are installed in that portion of the basement ; 
the condensed water from the main plant is returned 
to this tank. One duplex pump of Messrs. Weise and 
Monski, of Halle, raises the water 17 metres (56 ft.) to 
the boilers, and as the boilers work with a pressure of 
11 or 12 kilogrammes (156 lb. to 170 lb.) the pump 
has, allowing for dynamical resistances, to overcome a 
resistance of 15 or 16 kilogrammes (213 lb. or 227 lb. 
per square inch). This pressure is maintained with the 
the aid of a Fischer pressure regulator, supplied by the 
same well-known firm, and the feed is thus under 
automatic control. The stokers in the boiler-room 
have only to close and open their feed-valves; the 
pumps are stopped and started automatically. A 
reserve is furnished by injectors placed handy for the 
stokers. If the pcre tay. PRG r= has no duplicate— 
should fail, water can be taken from the auxiliary tank 
(see Fig. 4), or, as a last resource, from the municipal 
supply pipe. 

n addition to three old water-tube boilers, each of 
185 square metres (1990 square feet) heating surface, 
three new water-tube boilers, each of 270 og wen 
metres (2900 square feet) heating surface have n 
installed by Messrs. Walther and Co., of Kalk, near 
Cologne. All the six boilers are combined with super- 
heaters, steam superheated by 70 deg. Cent. (126 deg. 
Fahr.) being normally used. The superheaters and 
mechanical draught further permit of overloading the 
engines to a considerable degree. The very incon- 
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venient shape of the roofing (Fig. 4) was imposed by 
the police regulations. As mentioned already, the 
boilers rest with cross girders on two strong longi- 
tudinal box girders, which are supported by wrought- 
iron columns rising from the engine-room foundations. 
The boilers put a load of 560 tons on the girders ; 
there is further the weight of the coal, stored in front 
of the boilers. This space has a width of 5 metres 
(164 ft.), a good width being required for exchanging 
the tubes. ‘he box girders are contained in an inter- 
mediate story, 10 ft in height, together with the flues 
and the drain conduits. The remaining space of this 
intermediate story is used for storage purposes, and 
a bath-room for the stokers has been fitted in it. The 
boilers were lifted with the aid of scaffolding. The 
upper boilers and the tube systems of the old boilers 
were raised in the finished state, while the tube 
groups of the new boilers were rolled in on the spot. 


(To be continued.) 








COMBINED BORING AND SHAPING 
MACHINE. 

WE illustrate on page 819 a combined boring and 
shaping machine, constructed by Messrs. W. H. Baxter, 
Limited, Gelderd-road, Leeds. The object of the 
machine is to prevent loss of power, labour, and time, 
and to enable shaping and boring to be carried out 
either separately or at the same time. In order to 
accomplish this, a boring-bar or mandrel is supported 
at the end of the horizontal work-holder, of what is, 
to all intents and purposes, an ordinary shaping 
machine, and which is, preferably, though not neces- 
sarily, provided with two tables. A rotary motion is 
imparted to the boring-bar by the gearing shown, by 
means of a shaft at the back of the machine, which is 
driven by the belt and cone pulley shown. 

The motion for automatically rotating the travers- 
ing screw of the work-carrier is obtained from the 
boring-bar by an arrangement of spur-wheels which 
can be seen at the left hand of the carrier. By means 
of this train the speed of traverse may be varied as 
required. The slide which carries the work to be 
operated upon is moved to and fro by means of a 
screw underneath, the handle of which is shown in 
front of the bracket which carries the bar. 

The machine is suitable for boring out bearing 
brasses and similar work ; and any shaping that may 
be required can be done at the same time on the other 
part of the machine. 








THE BAR-LOCK TYPEWRITER. 

In past pages of ENGINEERING we have from time 
to time described various forms of typewriters, 
and in so doing have called attention to any novelty 
or improvement belonging to them. To the outsider, 
all typewriters probably appear more or less alike, and 
itis perhaps only those who have to use them regular} 
who fully appreciate all the many little points which 
go to make up the real difference between one and 
another of these, now widely-adopted, instruments. 
When a typist has to sit, perhaps for many hours 
each day, tapping on the keyboard of a machine till 
his, or her, we row weary with the strain upon 
them, and the brain is fagged by the close attention 
required, any improvement which lessens the effort 
needed, or renders the apparatus more automatic in its 
action, must be welcomed with no little joy by the 
operator. Apart from improvements which more 
ante f lessen the actual manual or mental energy ex- 
pended, there are also others which tend to heighten 
the quality of the work produced. 

In the Royal Bar-Lock typewriter before us there 
appear to be several points worthy of attention, bear- 


ing as they do on what we have just said, both as | Po 
regards easy manipulation and quality of work turned | ¢@ 


out. 

As will be seen on reference to Fig. 1, page 822, 
which isa front perspective view of the machine look- 
ing down on the besboand the matter as it is printed 
is clearly visible to the operator. This, though it is 
not novel to this machine, is a very important point, 
and one that is not possessed by all typewriters, 

There are really two types of the Royal Bar-Lock 
machine on the market—one with a double set of keys, 
comprising the upper and lower-case alphabets, and 
the other with a single shift-keyboard. Although 
out of the six leading machines on the market at 
present, four use duplicate keyboards, it was thought 
advisable by the he sa of te Bar-Lock typewriter to 
su ply a shift-keyboard machine, as well as one with 
a duplicate keyboard, in order to meet the require- 
ments of a large number of typists who had learnt to 
manipulate the duplicate keyboard machine, and who 
did not care to learn a new system ; the makers there- 
fore brought out the machine which we illustrate. 

At the left-hand end of the bottom row of keys, 
Fig. 1, will be seen what is usually known as the 
‘‘shift-key,” by means of which the roller round which 
the paper is wound is moved to suit the upper-case 
characters. This key is not fitted direct to a lever, 
but through what may be called an auxiliary lever, 





which is pivoted upon the ordinary lever. At the 
opposite end of this auxiliary lever is a key marked 
‘“ shift-key.” This is a novel feature, and enables the 
operator by pressing on the shift-lock key to move 
the carriage, and lock it ina position to suit the upper- 
case letters. When the necessary words have been 
written, a tap on the ordinary shift-key releases the 
lock, and the carriage moves back to suit the lower- 
case letters. This locking is accomplished by means 
of a pawl which hangs on the tilting-lever. 

On the right-hand side of the keyboard there is a 
key marked “‘M. R.,” which stands for ‘‘ margin re 
lease.” On this key again there is pivoted an auxi- 
liary tilting-lever, having a key attached which is 
marked ‘‘ Paragraph.” These two keys control the 
left and right-hand margins. At the end of a line, if 
no attention has been paid to the warning bell, a 
right-hand margin block comes into action and auto- 
matically locks up all the keys, so that none of them 
can be depressed. If, however, the end of the line is 
reached in the middle of a word, the locking of the 
bars might be inconvenient. The ‘‘M. R.” key can 
then be brought into action, for when it is depressed, 
the lock is released, and the word can be written. The 
width of the margins can be varied as desired. 

Beside the “‘M. R.” key, on the right will be 
seen another key, which is marked ‘‘ Paragraph,” 
and its object is as follows:—When commencing a 
new paragraph, instead of having to push the carriage 
across, and then to give a number of taps upon the 
space-board, all that is necessary, when the carriage is 
pushed over, is to depress the ‘‘ Paragraph ” key ; this 
stops the carriage ten spaces in from the ordinary 
margin. The locking gear for the bars is simple and 
ingenious, but as it is underneath the machine, it cannot 
be seen in the illustration we give. 

Another good point about the machine is the paper 
carriage, which is simple and effective. The usual 
method of feeding the paper round a circular platen is 
by means of small oF oy which are held by steel 
springs against a large roller, on which the paper is 
wound. In this case, therefore, there is only the 
point of contact of the two round rollers to grip the 
paper, and it is troublesome to adjust the tension of 
the springs to suit different thicknesses of paper. In 
the Royal Bar-Lock machine this difficulty has been 
overcome in the following manner :—The platen is so 
made that it can be lifted away from the paper car- 
riage frame, which is a steel stamping, and is shown 
at Fig. 2, page 822. 

It carries two sets of three rollers, the largest rollers 

being crowned. On these rollers two rubber bands 
are placed, one on each side, asshown. Now when the 
steel stamping is in position in the carrier, and the 
roller platen is replaced, the small rollers do not come 
in contact with the paper, but only the rubber band, 
and that for a space of one-third the circumference of 
the platen. Under these conditions, therefore, the 
paper does not slip, and the rubber bands will adjust 
themselves to any number of sheets of varied thick- 
ness. The paper carriage runs on ball bearings. The 
printing is done by the interposition of an inked 
ribbon between the type and the paper, as is usual. 
In order to have the writing in sight, it is necessary 
that the ribbon should be moved away from the paper 
as the type leaves, and return before the type again 
strikes the ribbon. This is done by placing the ribbon 
on two metal spools, from each of which it winds or 
unwinds, as the case may be, and between these two 
spools the ribbon is passed over a frame which rises 
from the base of the machine, but is tilted by the de- 
pression of the key when writing. This tilting action 
moves forward the ribbon frame. As the key is re- 
leased, the ribbon frame falls back into its original 
position, leaving the characters, just written, fully ex- 
sed to view. The motion of the ribbon is automati- 
lly reversed when one spool becomes empty. 
When duplicating, it is not necessary to remove 
either the spool or the ribbon, for they can be made 
inoperate by turning a switch on the under side of the 
machine. 

The type bars are very strongly made, and have 
pivots of special steel, manufactured by Messrs. Stubbs 
and Co., Limited, Warringon. These pivots are forced 
in tothe hubs. _ The bar itself is stamped out of sheet 
steel, and is made complete in six operations. 

The machine is not easy to describe without the aid 
of detail working drawings, but we have perhaps said 
enough, with the aid of the illustration given, to make 
it clear that the Royal Bar-Lock typewriter has some 
novel points which are worthy the attention of those 
interested in such machines. 

The machines are constructed by the Typewriter 
Company, Limited, 198, Upper Thames-street, 
London, E.C. 


BOGIE COKE-WAGON. 

ON page 823 we illustrate a large bogie coke-wagon, 
designed by Mr. John Peart under the patents of Mr. 
B. 4 Jessen, and to be built by the Darlington Wagon 
Company, Limited, Darlington. It possesses some 
novel features, and has been designed to comply with 
the standard regulations issued in April last, for 











private owners’ wagons where these apply to bogies, 
wheels, buffing, and draw-gear, and to the width and 
height allowed therein. 

he novelty consists in the design of the body, the 
arrangement and construction of which are shown in 
our illustrations (Figs. 1, 2, and 3). The dimensions 
of these make it clear that, in order to obtain a coke 
capacity of 30 tons, the wagon has to be very long. 
The sides, as will be seen, are to be made in the form 
of truss girders, the diagonal braces of which are 
angles or tees. The top and bottom side sills will be 
made out of channels, and the centre sills out of 
channels, hooded. The plates which form the floor 
will be } in. thick, and the slope of the main hopper 
is 30 deg. 

It is intended to use expanded metal for. the sides, 
or, may be, flat bars, with spaces between them. By 
this means it will be possible to save weight. The 
expanded metal, or the flat bars, will be riveted to 
the main bars of the trusses. 

The hoppers shown are arranged to empty between 
the rails, but they can be arranged to empty outside 
the rails, should occasion require. The doors will be 
operated either by means of Jessen’s patent method, 
or some similar device. In this country, where side 
width is limited, it is very difficult to keep the length 
of a wagon to carry 30 tons down to a reasonable 
figure. In the United States a coke-wagon can be 
built of an over-all width, of 9 ft., with a height of 
12 ft. 6 in. from the rail level to the top of the sides, as 
compared with 8 ft. and 10 ft. respectively in this 
country ; hence English wagons have, for a given 
capacity, to be made longer than is necessary in the 
United States. As a matter of fact, a 50-ton coke- 
car in the latter country would have to be 41 ft. 
long, whereas it is necessary in this country to make 
a 30-ton wagon 46 ft. long. 

If no serious objection to the length of this wagon 
be taken, the type and design lend themselves to 
economy, and it will be interesting to note how wagons 
built on these lines succeed. 








THE TELEPHONE ON GERMAN RaiLways.—The employ- 
ment of the telephone on the Berlin High-Level and 
Underground Railways has proved so satisfactory that 
the authorities contemplate its application to long- 
distance lines, and we are informed that Messrs. Siemens 
and Halske’s system has been introduced on the Prusso- 
Hessian State Railways. The noteworthy features 
claimed for this system are the joining up of all the 
batteries at the departure and terminus stations, and the 
use of continuous current. The continuous current— 
supplied by the batteries at either end to the telephones 
on the line sections—not only furnishes the energy for the 
microphones, but, by the insertion of a current indicator, 
enables the entire apparatus to be regulated. By means 
of such a service facilities for communication between 
the railway offices are increased, and in the event of 
breakdowns or accidents notification can be promptly 
sent to the nearest station and aid procured. 


INSTITUTE OF SANITARY ENGINEERS, LimITED.—On 
Saturday last, December 12, a meeting of the members of 
the Institute of Sanitary Engineers residing in Lanca 
shire and the West Riding of Veatubies was held at the 
School of Technology, Sackville-street, Manchester, with 
the object of 5 a centre in that district. The chair 
was taken by Dr. J. B. Wilkinson (M.O.H., Oldham) ; 
Messrs. E. Palmer, N. W. Hoskins, and Arthur E. 
Ashby —s being present as a deputation from the 
London office. The centre was declared duly formed for 
the purpose of furthering the interests of the members in 
that district, and it was unanimously eed that the 
centre would be beneficial to the objects of the Institute 
in raising the interests of the profession. Dr. J. B. 
Wilkinson was elected Chairman, and Mr. H. L. Jaques 
(Manchester) Vice-Chairman, for the ensuing year; who, 
together with the following members, will form the local 
committee :—Messrs. J. Ashton, Manchester (honorary 
local secretary); G. V. Blaikie, Manchester ; P. Leonard, 
Great oe ; P. Mooney, Manchester ; J. E. Entwistle, 
Bolton; F. Cartlidge, Leeds; C. R. Southwick, Sheffield ; 
J. M. Lindsay, Manchester ; and J. J. Quirk, Leeds. 


Gas at NorrincHaM.—The Chairman of the Gas Com- 
mittee of the Nottingham Town Council reports an 
increase in the consumption of gas at the Nottingham 
Corporation gas-works of about 40,000,000 cubic feet in 
the six months ending September 30 of this year. This 
increase in consumption has approximately balanced a 
reduction of 2d. per 1000 cubic feet made in the price 
charged for gas. The large increase which occurred in 
the two summer quarters was due entirely to an increare 
in the number of slot-meters and cookers fitted during 
that period, and it is not expected’ that the increase will 
be continued during the winter. A net saving of 5000/. 
was effected in the cost of the coal consumed during the 
past half-year; this was very largely due to an increased 
production of gas per ton of coal u The net result 
of the past six months’ trading showed an increase of 
12,0007. It is complained that the Gas Committee of the 
Nottingham Town Council has not been able to give 
adequate pressure. The business has grown so rapidly 
that the demand has overtaken the supply. The Gas 
Committee has, however, now given instructions for the 
execution of a good deal of extension work, some of which 
is already in progress, 
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THE FARADAY SOCIETY. 


THe second ordinary meeting of the Faraday Society 
was held on Tuesday, December 8, in the library of the 
Institution of Electrical Engineers. Professor A. K. 
Huntington, presided. : 

Dr. Lehfeldt gave a short résumé of his paper on “* The 
Total and Free Energy of the Lead Accumulator.” The 
most convenient form in which to express the concentra- 
tion of acid in the accumulator, for the a purpose, 
is by the molecular function (Z) of H,SO,. The heat of 
the reaction (in equivalents)— 

4Pb + 4PbO, + H,SO, arn PbSO, +H,O 
may then be put in the form— 
dQ 
aZ 
where x is the heat of reaction between the pure materials 
(in absence of water) and Q is the heat of formation of 
the mixture Z. H,SO,.(1—Z) HO. Numerical values 
of this are calculated from the experimental data already 
in existence for the range Z = 0 to Z = 0.25, and the 
results shown by a curve. The free energy can be put in 
asimilar form. A curve is drawn for it, based on electro- 
motive force measurements, and the latter are compared 
with the vapour pressures (p) of dilute H,SO,; by the 
thermodynamic relation that takes the form 


Ff ) 
RT t fE.dx—-Ex J 
(F = faraday. R= gas constant. 
force. T = absolute temperature). ; 

Dr. Ogg sent in a short note in which he tested the 
numbers derived from Thomsen’s formula, and compared 
them with those derived from Pickering’s experiments. 
The former all lie below the latter, ‘xpoeme d because the 
Thomsen formula does not absolutely represent the heat 
of mixture of H,SO, and H,0. ' 

Dr. Lowry made some remarks on the basis of the 
sulphate theory, observing that sulphating is usually 
looked upon as a ‘‘ disease.” 

Dr. Lehfeldt, in his reply, said that the adoption of the 
sulphate theory was justified by the fact that measure- 
ments of the changes of weight in the Pb, PbOo, PbSO,, 
and H,SO, agreed tolerably closely with those deduced 
from the equation given in the paper. Sulphating, how- 
ever, was not the same as the formation of sulphate during 
discharge, where only a film is allowed to form, and is 
immediately broken down by the current. 

Mr. J. A. Sutherland, F.I.C., F.C.S., read a paper 
entitled ‘‘ Bitumen in Insulating Compositions” (Part I.). 
The author points out that little or no reliable data have 
been published as to the use of bitumen for electrical 
purposes. The chief source of bitumen is Trinidad Lake, 
where there is estimated to be a quantity of nine million 
tons, which appears to be renewed to the extent of 
20,000 tons annually. Upwards of 150,000 tons are ex- 
ported yearly. Bitumen is also found in Venezuela, 
California, and on the shores of the Dead Sea ; it occurs 
in some limestone (asphalt) as an impregnation, about 
10 to 15 per cent. being present; but it does not pay to 
extract 1t from this source. Its physical and chemical 
properties and constitution, which are fully dealt with in 
the paper, prove it to be infinitely superior to gas or coal 
tar for vntion and durability. Care should be exercised 
n refining ; the temperature should be regulated, or the 
results will be injurious both for paving and electrical 
purposes. It is used in cable insulation, and very exten- 
sively for joint boxes and troughs for ‘‘solid-laid ” cables. 
No specification is, however, in use, and the object of this 
paper is to invite discussion and the views of electrical 
engineers to assist the author in the completion of his 
experiments, and to enable him to draw up a satisfactory 
definition of bitumen, so that users may secure the best 
results from its valuable non-hygroscopic and insulating 
qualities, 

Mr. Gaster referred to Roumanian sources of asphalte. 
He had succeeded in freeing pitch from its carbon, which 
could then be used tor arc carbons and electrodes, but the 
pitch still retained too much oxygen to be a satisfactory 
substitute for bitumen. ? : 

Dr. Steinhart strongly supported the author in his 
remarks regarding the desirability of arriving at some 
standard tests for bitumen. Physical, as well as chemical 
and electrical, tests were required. 

Mr. E. Kilburn Scott said that some firms declare that 
refined pitch is as satisfactory as bitumen. Leakage 
troubles, especially where cables are laid in round curves, 
are often caused by the ——— of the cable--which can 
be prevented by the use of wooden bridges—and is not at 
all the fault of the filling-in material. 

Papers by Mr. Cowper-Coles and Dr. Perkin were held 
over, on account of the lateness of the hour, until the 
next meeting. 


x- 


log p = 


E = electromotive 








THE PHYSICAL SOCIETY OF LONDON. 
At the meeting of this society held December 11, Mr. 
James Swinburne, vice-president, in the chair, a paper 
on ‘‘A Method of Mechanically Reinforcing Sounds” was 
read by the Rev. T. C. Porter. If a tuning-fork be 
sounded and placed in a flame, there is a very marked 
reinforcement of the sound. This is proved not to be due 
to resonance in the ordinary sense, but to the change 
from continuous to intermittent combustion. Under 
certain circumstances the impulses given to the air 
external to the flame, by the waves of burning gas, are 
more forcible than those given by the unaided sounding 
y. Thus a new way of reinforcing the sounds given 
by a vibrating body is found; and the rest of the paper 
demonstrates this for the phonograph, a flame being u 
instead of the ordinary trumpet. Coal-gas and air are 


sed | two lights did not prove that the instrument actually 





brought by tubes into the chamber of the ‘‘reproducer ” 
and thence to a jet, where they are burnt. The vibrations 
of the reproducer are thus impressed on the issuing gas 
and air, which burn synchronously with them, the sounds 
thus emitted being easily heard over a large room. In 
practice it is found best to spread out the flame by a 
second jet of air, or of mixed air and gas, placed close to 
the first jet and at right angles to it. The author de- 
scribes the nature and quality of the sounds emitted by 
the flame, and the modifications of these which may be 

roduced. If the first jet is used alone, and a common 

lowpipe-flame obtained from it, it is found that the | 
sound is markedly reinforced by introducing a thin sheet 
of platinum foil near the blue tip of the inner cone. This 
reinforcement is attributed to the rapid eee and | 
contraction of the platinum in response to the variation 
in the heat of the flame caused by the sound waves from 
the phonograph, and not to simple reflection of these 
waves from the platinum surface. 

The chairman read a letter from Mr. Chichester A. 
Bell expressing his interest in the subject of Mr. Porter’s 
paper, and pointing out that the whole matter had been 
described by him at length in a paper on ‘‘ The Sympa- 
thetic Vibrations of Jets” (Philosophical Transactions, 
1886). 

Mr. W. Duddell suggested that the flame was in a con- 
dition of instability, so that any disturbance created in it 
tended to increase in amplitude. If the met for the 
increased sound came from the tuning-fork, and the flame 
simply acted asa trumpet, then the fork would be rapidly 
dam ; but if the flame was unstable, the tuning-fork 
would not be rapidly damped. He asked the author if he 
had tried experiments on this point. 

Professor A. S. Herschel referred to the ways in which 
ony could be transmitted by a gas (1) by a flow and (2) 
by the passage of undulations. The second method was 
concerned in the experiments shown by the author. In 
reply to a question by Professor Ayrton, he said he did 
not think that the increased sound was due to an increase 
in the amplitude of vibration of the tuning-fork. 

Mr. D. J. Blaikley asked if the flame could be so 
adjusted as to restore a wave-form having a complicated 
distribution of upper partials, or whether it could only 
reinforce pure tones. (The Chairman pointed out that 
in the experiments shown with the phonograph the dis- 
tinctive character of the notes emitted by the various 
instruments could be easily recognised.) 

Professor H. L. Callendar referred to Professor Dixon’s 
experiments on the propagation of explosive waves through 
gases. These waves had been photographed, and proved 
that the passage of a detonation-wave through an explo- 
sive mixture caused a local heating, shown by a corre- 
sponding brilliance in the photograph. Complicated 
effects were produced by the meeting of a detonation and 
a retonation wave, but in every case there was an increase 
of chemical action in the flame. He suggested that the 
behaviour of the platinum foil in the blow-pipe jet might 

ascribed to the meeting of two such waves. 

Mr. Porter, replying to Mr. Duddell, said a tuning- 
fork was unquestionably — dam when placed in 
aflame. With regard to Professor Callendar’s observa- 
tions, he said he had looked in vain for anything corres- 

nding to the existence of loops or nodes in the flame. 

eferring to Mr. Blaikley’s remarks, he said that a small 
flame reinforced the high notes better than the lower ones, 
and vice versd. 

A paper on ‘‘ The Simmance-Abady ‘ Flicker’ Photo- 
meter,” by Messrs. Simmance and Abady, was read by Mr. 
Simmance. The principle of the flicker photometer, dis- 
covered by Professor 5. N. @ ten years ago, has 
frequently been remarked on, but attempts to design a 
reliable apparatus depending upon this principle have 
hitherto been unsuccessful. The authors, guided by the 
following rules, have designed a photometer which is 
capable of balancing and comparing the most violently 
contrasted tints:—The light effects must be in juxtaposi- 
tion without any apparent division line, and must move, 
oscillate, or rotate so that the point of juncture of the 
rays of the two lights passes and returns entirely across 
the vision field. ny hiatus, or losger exhibition of one 
light than the other, biasses the result. The observation 
surfaces, or surfaces upon which the light rays fall, must 
be at exactly the same distance from the eye, at exactly 
the same angle in relation to the line of sight, and must 
be of pure white, such as is afforded, for example, by a 
clean chalk, plaster-of-Paris, magnesium carbonate, or 
barium sulphate; any tint affects the accuracy of the 
result. The observation surfaces must also themselves 
in turn occupy the field of vision; an apparent move- 
ment or optical illusion does not afford accurate results. 

Observations made with the photometer by operators 
suffering from colour blindness, astigmatism, &c., make 
it certain that the relative intensities of two lights, 
whether of the same colour or different, can be accurately 
and easily gauged by the method. The authors submit 
that the Pirkinie phenomenon does not affect the accu- 
rate working of the instrument, as it is a purely colour 
effect, and colour does not enter into consideration in 
this photometer. The photometer itself consists of a 
wheel of a white material with a specially-shaped peri- 





phery, which is caused to revolve before an eye-piece by | — 


means of a suitable motor. At right angles to the line 
of sight, and parallel with the axis of the revolving 
wheel, are the two lights undergoing examination, the 
rays of which fall upon the shaped periphery of the wheel, 
enabling the effect of each light to be seen in turn through 
the eye-piece. d 

Professor W. E. Ayrton said it was an important ques- 
tion to settle exactly what the photometer measured. 
The fact that different observers using the same photo- 
meter obtained the same results for the ratio between 





compared intensities. He had come to the conclusion 


that when the distances between the sources of light and 
the photometer were great, the results were not affected 
by the Purkinje effect. 

Mr. T. C. Porter expressed his interest in the instru- 
ment, and said there was no doubt that the flicker photo- 
meter measured intensity independent of colour. The 
results obtained directly from a flicker photometer agreed 
with those deduced_ by indirect methods from observa- 
tions with ordinary instruments. 

Mr. L. Gaster said that the photometer shown was a 
valuable contribution to the existing number of flicker 
photometers which enable us to eliminate, to a large 
extent, the colour difficulty when dealing with dissimilar 
lights. This typeof photometer was beeoming more im- 
portant because of the great number of improvements 
made during the last few years in the manufacture of 


| incandescent lamps and arc-light carbons by the addition 


of other substances to the pure carbon. A great step 
towards the simplification of the process of photometry 
had been attained by Professor C. P. Mathews, by the 
aid of whose photometer one is enabled to get, in one 
reading, an illumination upon the screen, proportional to 
the mean ema intensity of the source. 

Dr. W. Watson said the authors had compared a red light 
with a white light, and also a blue light with a white 
light. He asked if they had compared a red with a blue 
directly, and if so, how the results agreed with those 
deduced from the comparison of both with a white light. 

Mr. W. Duddell asked what was meant by the equality 
of two by of different colours. Was it judged by the 
eye, the bolometer, or the flicker effect ? On account of 
the Purkinje effect the inverse-square law could not be 
used, and he asked for the real fundamental relation 
underlying the use of the instrument. 

Mr, J. Abady, replying on behalf of the authors, said 
the discussion had turned mainly on two points :—(1) Does 
the instrument measure candle-power; and (2) is it in- 
dependent of the Purkinje effect? If a Bunsen disc were 
taken and used to compare the candle-powers of two 
lights of the same colour, the grease-spot vanished at a 


certain point. If a flicker photometer was substituted 
for the Bunsen disc, the flicker disappeared at the same 
int. In both cases candle-power had been measured. 


n reply to Professor Ayrton, he said that results obtained 
from the photometer by different observers agreed among 
themselves and also agreed with results obtained from 
the Bunsen disc photometer. With regard to the Purkinje 
effect, he did not think it affected the readings of a flicker 
photometer, because the same values for the ratio between 
the intensities of two different coloured lights were 
obtained by varying the distances of the lights from the 
instrument within wide ‘limits. Answering Dr. Watson, 
they had carried out the experiments suggested, and the 
results from the direct and the indirect comparison were 
in absolute agreement. 

Mr. Rollo Appleyard exhibited a ‘‘ conductometer,” 
the theory and mechanical details of which are fully de- 
scribed in the ‘‘ Proceedings of the Institution of Civil 
Engineers,” vol. cliv., Session 1902-3, Part IV. 

Professor L. R. Wilberforce exhibited ‘‘A Model to 
Illustrate Various Properties of Wave-Motion.” The 
model consists of a series Of brass balls suspended in a 
line by spiral springs and capable of transverse or up- 
and-down motion. The balls can be set in vibration by 
releasing them from extreme positions by means of 
triggers, one set of triggers controlling the up-and-down 
motion, and another set the pendular. If the vertical 
and transverse periods are unequal, the release of the 
triggers in rapid succession produces a disturbance 
similar to that produced by the passage of light through 
a crystal. If the periods are nearly equal, effects are shown 
similar to those observed with Lissajous figures. If 
the balls are joined together by horizontal springs, con- 
densations and rarefactions can be exhibited. If two of 
the balls near one end are constrained to move up and 
down only, and two near the other end are constrained to 
move transversely, the phenomenon of polarisation can be 
illustrated. If the balls are put in neutral equilibrium, by 
supporting them on the upper ends of vertical rods when 
suspended by ope springs which very nearly balance 
their weights, the reflection of both transverse and longi- 
tudinal waves at surfaces of infinite and zero density can 
be illustrated. By substituting for some of the vertical 
rods vertical rectangular frameworks with heavy pen- 
dulum-bobs hanging from the upper sides, the phenomenon 
of anomalous dispersion can be exhibited. 








Cut.tEry.—The value of the cutlery exported from the 
United Kingdom in October was 65,882/., as compared 
with 57,5962. in October, 1902, and 60,064/. in October, 
1901. The aggregate exports in the ten months ending 
October 31 of this year were valued at 569,638/., as com- 
pared with 537,036/. in the first ten months of 1902, and 
524,623/. in the first ten months of 1901. The present now 
fast-waning year appears likely accordingly to be a satis- 
factory period in the history of our cutlery exports. ‘I'he 





—- table shows the value of the principal exports 
during the first ten months of the last three years :—_ 
Country. 1903, 1902, | 1901. 
ee £ £ 
United States ee 78,701 59,885 63,663 
British South Africa 101,098 103,209 67,041 
British India o 54,846 44,940 51,334 
Australasia .. 92,865 116,584 133,011 
Canada 66,384 51,795 41,156 


The next largest exports this year have been made to 
Chili, Brazil, and the Argentine Republic. The value of 
the cutlery exported from the United Kingdom in the 
whole of 1901 was 636,778/. In 1900 the corresponding 
total stood at 639,269/.; in 1899, at 602,984/.; and in 
1898, at 556,334/. 
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POWER PLANT AT BERLIN; DETAILS OF CONDENSING MACHINERY. 
CONSTRUCTED FROM THE DESIGNS OF PROFESSOR E. JOSSE, ENGINEER, BERLIN. 
(For Description, see Page 824 ) 
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Tur InstiTuTION oF Crvi. ENGIngerrs. — Proposep which commences on October 3. It is intended to make 
Vistr To America.—The Council of the Institution of | arrangements so that such members as wish can pay 
Works, Salford, ask us to state that the reducing valve Civil Engineers are arranging for a visit to America next | visit to Canada, returning at will either from a Canadian 
used on the above engine, and referred to in the third autumn, The proposal is that the members shall travel | port, New York, or Boston. Those desirous of joining 
paragraph of our description on page 797 of our last issue, to New York as a body, where they will be entertained by | the party are requested to communicate their intention as 
is the Foster full-bore reducing valve, for which they are the American Society of Civil Engineers, and shall after- | soon as possible to Dr. Tudsberry, the secretary of the 
the sole licencees for the United Kingdom. wards attend the Engineering Congress at St. Louis, | Institution, 


Tue WesTINGHOUSE BLowrnG-ENGINE—ADDENDUM.— 
Messrs. W. H. Bailey and Co., Limited, of the Albion 
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THE TYNE GENERAL FERRY CO.’S TWIN-SCREW PASSENGER STEAMER “MONA.” 


CONSTRUCTED BY 


MESSRS. SMITH’S DOCK COMPANY, LIMITED, NORTH SHIELDS. 
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THE illustrations above and on page 834 represent | surface, one behind the strut bearing and the other 
the Tyne General Ferry Company’s new screw passenger | in front, this being found to give better results in 


boat Mona, and are interesting from the facts that she | stopping and backing than when the forward pro- | 


is the first screw passenger boat they have owned, or | pellers were left off (Fig. 2). 

that has been placed on the River Tyne to run the| The boat on the measured mile off the Tyne attained 

passenger traffic between Newcastle and Shields. |a speed of 11 knots, the engines running about 218 
The general particulars are:—Length over all, | revolutions, and indicating over 300 horse-power. 

113 ft.; breadth of hull, 19 ft.; depth of hull,| This was considered satisfactory in view of the 

7 ft. 9in. ; and draught aft, 4 ft. 8 in., without pas- | arrangement of 

sengers. The fore and aft decks are raised sufficiently efficient for ahead driving. 

to get good head room in the cabins, as well as to} The Tyne General Ferry Company, who own some 

bring the large sidelights above the elm belting, with | 20 paddle-boats and 25 landing-stages, have, before 

which she is completely surrounded and protected. | this, considered the advisability of adopting screw 


Anew feature for a screw boat are the large spon-| boats; but it was always thought that with the | 


sons, the advantages for her particular trade being | limited draught and the many other conditions 
manifold. On these are placed the lavatories pa 

mooring ports, enabling the crew to work unhampered | running before the stron 
at mooring the boat when crowded with passengers. | landings like the paddle-boats. 
All the woodwork is of teak, and the seats that are | now been on service for several weeks, and notwith- 
buoyant have special standard-sized copper tanks | standing the fact that her crew are out of one of the 
fitted for 25 per cent. of the total number of passengers | other paddle-boats, and not quite accustomed to their 
carried (Figs. 3 and 5). } 


tide, to fetch up at the 


structed to completely cover over and protect the pro- | ing Newcastle in 63 minutes, having called at 15 
pellers and prevent air from being drawn down to the | landings. 

screws, between which a large balanced rudder ishung,| That the boat is fully up to expectation is shown by 
and actuated from the wheel-house by an Archer | the fact that she can keep time with any of the boats, 
patent hand-steering gear. The electric light has been | and not only can she do all that the paddle-boats can 
installed by Messrs. Clark, Chapman, and Co., and is | do, but she can manceuvre and throw herself into and 


fitted throughout, including navigation and special | out of embayed positions in a manner which a paddle- | 


overhead gangway lamps. _ | boat cannot do. Great credit is due to both the ship 
Both cabins are heated with copper steam-pipes, and | and engine-makers, who, apart from ‘the value of 
have comfortable polished sparred seats around the | the contract for this little ship, had to exercise the 


sides and down the middle, the flooring being laid | greatest care in carrying out the awkward conditions | 


with Greenwich inlaid linoleum. Wide staircases|imposed. The boat is built entirely to the Board of 


give access to the deck, all spaces being ventilated | Trade requirements, and is certified to carry 526 pas- | 


with Boyle’s patent ventilators. There is accom- 
modation for 526 passengers. The wheel-house is 
placed above the stokehold, and, in addition to the 
Steering - gear, contains the steam and oil reversing 
engines for both port and starboard engines, with a 
duplicate set of levers and steam stop-valves placed at | 
either side, thus giving the captain complete control 
of ship and machinery. 

The machinery has been specially built by Messrs. 
McColl and Pollock, of Sunderland, and consists of 


sengers. 

The boat was built by Messrs. Smith’s Dock Com- 
pany, Limited, North Shields, to the designs of Mr. 
T. W. Cherry, of the Tyne General Steam Ferry 
Company. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 2, 1903. 
Tue fact that the Republic Iron and Steel Company 


ropellers, which are not the most | 


attached, a screw boat would not be able, when| 


The new boat has | 


L . ; | ship, she travelled up from Shields on November 19 | 
The after portion of the ship has been specially con- | in the mid-flood of the highest tide this month, reach- | 


an ample two-furnace multitubular boiler for a work- 
ing pressure of 130 lb., supplying the main vertical 
engines of compound type. These have cylinders 
Jl in. and 22 in. in diameter respectively, with a 
stroke of 15in. Each engine drives a separate air- 
pump. A light galvanised steel-plate condenser 
receives the exhaust steam, and in front of it is placed 
a duplicate set of Lamont’s special brass feed-pumps, 
with their automatic feed-float tank, into which both 
ar-pumps overflow. A separate steam-pump is also 
fitted for general purposes, also a Kirkcaldy’s feed- 
heater ; the circulating pump is of Messrs. Drysdale’s 
ceatrifugal type. 

Ou each shaft are two four-blade propellers of large 


passed its dividend this week, which has heretofore 
averaged 7 per cent. per annum, has aroused the 
| apprehensions of a gi many investors in iron and 
| steel securities as to the conditions of the steel industry. 
The 2 ween srt of this corporation are free from bonded 
indebtedness, and its quick assets are largely in excess 
of its liabilities. Since its organisation, some three 
| years ago, it has expended 6,000,000 dols. in new con- 
struction. The authofised capital is 55,000,000 dols., 
of which about 48,000,000 dols. have been issued in 
securities, 

During the past thirty days a slight improvement 
| has taken place in the retail business. A great many 
; Small consumers have placed. orders for moderate sup- 


Alabama iron advanced in the open market 


| plies. 
| 50 cents per ton, but this does not mean that an up- 


ward tendency has set in. The larger consumers of 
both foundry, basic, and Bessemer pig are still pur- 
suing their hesitating policy. Billets are still sold at 
23 dols. per ton at mills, and there are further rumours 
of adrop, which accounts for the hesitating policy of 
|so many of the larger buyers. Contracts for struc- 
tural material for y malign office buildings, and 
a few small bridges will be placed next week. 
|The prices at which these orders will be placed 
will a evidence of present quotations. The ten- 
dency is downward, and the accumulation of held- 
up business is an indication of the doubt of the 
larger consumers as to the permanency of present 
values. The plate mills are securing very little busi- 
ness indeed. Practically the same conditions surround 
this branch of the industry. The bar mills are dragging 
along, very few of them working to full capacity, an 
‘all of them looking out for business, which is back- 
ward. . There are a few additional inquiries for track 
supplies to prosecute railroad undertaking in the south- 
west, where climatic conditions permit track construc- 
tion to be prosecuted without interruption. The 
entire market seems to be in a defensive position, and 
‘it has its lines of picket out watching for the first 
evidences of retreat on the part of the big corporations 
that have been able to hold their ground with such 
defiance for a long time. 

| Copper is weak and lower ; domestic consumers are 
|refusing to buy excepting in very small quantities. 
German consumers are purchasing with some freedom 
and sales of electrolytic have been made at as low as 
124. Pig is a little higher, and there are afloat 1055 
tons. Lead and spelter present no animation, and 
December quotations are 4.10 for 50-ton lots. There 
is no animation in spelter and holders refuse to make 
| concessions. 
| The Lackawanna Steel Company will begin rolling 
plates next June. The Harvester Trust, in accordance 
with the policy of other industries, has decided to pay 
‘off 7500 of its 19,000 employés, and lessen operative 
expenses at the rate of 5,000,000 dols. per year ; 3000 
,of these employés are to be permanently dismissed. 
The balance have been instructed to be ready for re- 
calling should trade conditions warrant. In other 
| branches of agricultural machinery similar evidences 
‘of caution in producing goods are manifest. The 
activity of the past twelve months has resulted in the 
‘accumulation of a sufficient supply of goods to permit 
| the adoption of the policy of restriction at least during 
the winter months. It is the intention of the strong 
manufacturing interests in all industries to keep in sight 
of demand, and not be caught with an accumulation of 
| stock, which might be a strong incentive in the near 
'future to a cutting of prices in order to dispose of 
|accumulations. There is just the remote possibility 
‘to be kept in sight that the requirements of the 
|country may be heavier than is now anticipated, in 
| which event the present-overcautious policy would be 
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proven unwise. The producing interests generally 
are determined to use their cohesive power to prevent 
the development of undue competition, so that retail 
values at least will be maintained practically at their 
present level. 








ROYAL METEOROLOGICAL SOCIETY. 

Tuer monthly meeting of this Society was held on 
Wednesday evening, the 16th inst., at the Institution of 
Civil Engineers, Great George-street, Westminster, Cap- 
tain D. Wilson-Barker, F.R.S.E., President, in the chair. 

Mr. W. Marriott gave some account of the meteoro- 
logical work of the late Mr. James Glaisher, F.R.S., 
who was the founder of the Society in 1850, and who 
died on February 7 last, at the age of 93 years. Mr. 
Glaisher was appointed superintendent of the magnetic 
and meteorological department of the Royal Observatory, 
Greenwich, on its foundation in 1840. He soon became in- 
terested in, and conversant with, all kinds of meteorological 
investigation, and through his instrumentality numerous 
meteorological stations were equipped in various parts of 
the country. He furnished quarterly the results from these 
stations to the Registrar-General from 1847 up to March, 
1902. He prepared various tables of corrections for the 
use of these observers, the principal of which was his 
Hygrometrical Tables, which has passed through nine 
editions. He wrote numerous ae on meteorological 
subjects, a bibliographical list of which Mr. Marriott 
appended to his address. He was a juror of the great 
exhibition of 1851, and as such he caused a great stimulus 
to be given to the manufacture of reliable meteorological 
instruments. Mr. Glaisher was most known to the 
public for the 28 balloon ascents which he made for 
scientific purposes in 1862-69 on behalf of the British 
Association Committee. The highest ascent was that 
from Wolverhampton on September 5, 1862, when 
the height of about seven miles from the earth was 
reached. Mr. Glaisher was rendered insensible, while 
Mr. Coxwell’s hands were frozen, and he was only 
able to open the valve of the balloon by tugging at the 
rope with his teeth. Mr. Marriott illustrated his address 
with numerous interesting lantern-slides, and also exhi- 
bited the instruments, &c., used by Mr. Glaisher in his 
famous ballon ascents, which, by the courtesy of his son, 
Dr. J. W. L. Glaisher, F.R.S., had come into the posses- 
sion of the Royal Meteorological Society. 

A paper by Mr. J. R. Sutton on “‘ Certain Relationships 
between the Diurnal Curves of Barometric Pressure and 
Vapour Tension at Kenilworth (Kimberley) South Africa,” 
in the absence of the author, was read by the Secretary. 








GoLp.—The value of the gold imported into the United 
Kingdom in November was 1,769,964/., as compared with 
1,385,120/. in November, 1902, and 1,038,062/. in Novem- 
ber, 1901. The total for the past month was helped up 
by large arrivals from British South Africa. 


Apmrratty Works DerarTMENT.—An open competi- 
tive examination for the appointment of four assistant 
civil engineers in the Works Department of H.M. 
naval establishments at home and abroad, will be held 
in London, commencing on January 26, 1904. The 
limit of age for candidates is 23 and 28. The salary com- 
mences at 200/. per annum, and rises by 15/. a year to 
3002. perannum. Assistant civil engineers will, on first 
apeeinens, be on probation for two years, and will be 
eligible for promotion (by selection without further ex- 
amination) as vacancies occur, to the appointment of :— 
Civil engineer (minimum 300/., annual increment 201., 
maximum 550/.). Superintending civil engineer (a) 
(minimum 600/., cand tatennaee 25/,, maximum 750/.). 
(6) (Minimum 700/., annual increment 25/., maximum 
850/.); to that of assistant director of works (minimum 
10007., annual increment 50/., maximum 1200/.). Suc- 
cessful candidates will be required to satisfy the Medical 
Director-General of the Navy as to their physical fitness 
for the service. The fee for the examination will be 64. 
Further particulars may be obtained from the Director of 
we Admiralty, 21, Northumberland-avenue, London, 


Cuinesk Rattways.—Chinese railway construction 
appears to have been at length commenced with vigour. 
A line from Pekin, southward through Hankow, to Canton 
is one of the projects in hand ; the distance from Pekin to 
Canton is no less than 1300 miles. From Pekin south- 
wards a line extending for 80 miles has been in operation 
for some years, and for the last 18 months it has been 
opened to a point about 80 miles further south—viz., to 
Cheng-ting-fu. In the course of September this line was 
opened to Shunte-fu, 242 miles south of Pekin, and work 
was in pre s on its extension for 80 miles further south, 
while the ine was laid out to the Hoang-ho, 410 miles 
south of Pekin. ‘To meet this line from Hankow, on the 
Yangtse-kiang, about 400 miles west of Shanghai, a line 
has been built, and was op2ned in September, for 186 
miles north ; and it will be completed by the end of the 
year 53 miles farther to Yeng-chen-sien. A_ further 
extension is in hand north to the Hoang-ho, about 100 
miles ; upon this extension there wlll be a viaduct more 
than 14 miles long. It is hoped that unbroken communi- 
cation will be established from Pekin to Hankow, a 
distance of about 750 miles, by the end of 1905. The 
Pekin, Hankow, and Canton line will be a great interior 
trunk communication, touching the sea only at Canton, 
although accessible by ocean steamers at Hankow for 
400 miles inland (700 miles by river). A Belgian company 
has a. concession for a line from Kai-feng to Hanan. Whi 


will be a branch of a line which Belgian capitalists are | 


building from Pekin south to Hankow. 


NOTES FROM THE NORTH. 
Giascow, Wednesday 

Glasgow Pig-Iron Market.—The market was quietly 
steady on Thursday forenoon, Cleveland warrants being 
done at 41s. 7d. per ton cash, eight days and a month. 
The turnover was 2000 tons, including one lot at 41s. 6d. 
two months. In the afternoon the market was steady, 
but very idle. There were no cash transactions, but two 
lots of Cleveland warrants changed hands at 41s. 7d. and 
41s. 64d. one month. The settlement prices were :— 
Scotch, 48s. 9d.; Cleveland, 41s. 74d.; hematite iron, 
52s. 44d. per ton. Business was done on Friday with a 
certain amount of briskness, but the market was quiet, and 
prices were firm. i tego meg 4d. per ton both for 
cash and for one month. Dealing took place at 41s. 6d. 
two months, and the settlement prices were :—48s. 9d., 
41s. 74d., and 52s. 3d. per ton. Sellers of Cumberland 
hematite iron were asking 52s. 4d. per ton cash at the 
close in the afternoon. onday’s forenoon market was 
completely idle, the prices of Cleveland being quoted 
nominally at 41s. 8d. per ton buyers cash and one month, 
or 4d. above Friday’s closing quotations. The market 
was idle again in the afternoon, with prices of Cleveland 
iron unchanged at 41s. 8d. per ton cash and one mouth, 
and the settlement prices were :—48s. 9d., 41s. 9d., and 
52s. 3d. per ton. Tuesday’s market was more active in 
the forenoon than it had been all the year. A large busi- 
ness, aggregating close on 20,000 tons, wasdone in Cleveland 
warrants, and of that quantity some 8000 or $000 tons was 
bought on forward account. Despite the extensive buying, 
which was mostly of a professional character, the tone was 
dull, and the values declined 14d. to 41s. 7d. cash and one 
month, and business was also done at 41s. 74d. six days, 
and 41s. 6d. and 5}d. three months, with buyers over at 
41s. 5d. per ton, the settlement peas being :—48s. 9d., 
41s. 74d., and 52s. 3d. per ton. The market was very idle 
in the afternoon. There was no cash or month’s business, 
but 2000 tons changed hands at 41s. 6d. and at 41s. 54d. 
three months. The market was quiet this forenoon, but 
the price of Cleveland was firm at 2d. per ton advance. 
Altogether 4000 tons were dealt in at 41s. a wal ton 
cash and 41s. 4d. a month. Business was also done at 
41s. 84d. one month. The turnover in the afternoon 
consisted of only one lot of Cleveland iron at 41s. 84d. 
twenty-three days. The quotations were practically 
unchanged from the forenoon. The settlement prices 
were :—48s. 9d., 41s, 9d., and 52s. 3d. The following 
are the prices of makers’ iron No. 1:—Clyde, 59s. ; 
Gartsherrie, 59s. 6d. ; Calder, 60s. 6d. ; Summerlee, 61s. ; 
Langloan, 70s. 6d.; Coltness, 72s.—the foregoing are 
all shipped at Glasgow ; Glengarnock (shipped at Ar- 
drossan), 59s.; Shotts (ship at Leith), 63s.; Carron 
eanpes at Grangemouth), 62s. 6d. per ton. The week’s 
markets have shown marked steadiness, and, while not 
active, a welcome improvement in tone can be noted. In 
fact, a desire to deal in all classes of warrants has been 
noticeable, and Scotch warrants were dealt in at 48s. 9d. 
cash, and West Coast hematite iron was dealt in at 
52s. 44d., the first dealings recorded for many a day 
for those two classes of warrants, while in Middles- 
brough warrants, the increased confidence of buyers 
has been shown by bidding good prices for forged iron, 
with the result that the ‘‘ backwardation” on a month’s 
iron has disappeared, and on two and three months’ 
dates has been materially lessened. The steadier situa- 
tion here recorded is due to a very natural reaction from 
the late more or less continuous drooping away in prices, 
but also largely to somewhat cheerier reports from 
America, where drastic decreases in production have 
caused buyers to come forward more freely. Continental 
and home trade prospects, however, meanwhile show only 
signs of increasing dulness. The number of blast-fur- 
naces in operation is 86, compared with 87 at this time 
last year. 

The Scotch Steel Trade.—An important meeting of 
Scotch steel-makers has just been held to consider the 

uestion of whether a basis of selling prices—whereby 
the cutting of quotations by merchants might over- 
come—could be a fixed scale of prices. All the leading 
makers were present or represented, and after a discussion 
lasting over an hour and a half, an adjournment was made 
for a week to allow of some inquiries being made and 
details prepared. : 

Sulphate of Ammonia.—The price of sulphate of am- 
monia is firmer at 12/. 3s. 9d. per ton for prompt delivery 
at Glasgow or Leith. Business has been done at 12/. 73. 6d. 
ed ton for January delivery, and at 12/. 10s. for April to 

ptember delivery, with buyers over at that price. 
The exports of sulphate for last week from Feith 
amounted to 563 tons, and during last month the Leith 
shipments amounted to 1850 tons, as compared with 2411 
tons in the corresponding month of last year. 

Reduction in Prices of Iron and Steel Sheets.—Circulars 
have just been issued by makers reducing the prices of 
iron and steel sheets (all sections) by from 7s. 6d. to 103. a 
ton. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Society of Engineers.—Under the auspices of 
the Sheffield Society of Engineers and Metallurgists, Mr. 
Robert 8. Whipple, manager of the Cambridge Scientific 
Instrument rewsey lectured on Monday night at the 
Sheffield Technical Sch 

meters, with some of their Industrial i sgpeaae’ There 
was a large attendance, Mr. G. Rodger presided, and 
there were also present Principal Hicks, F.R.S., and 
Mr. W. F. Beardshaw (President of the Chamber of 
Commerce). The lecturer remarked that many scales 
of temperature had been proposed, but the gas scale was 
| the one now universally adopted, and readings obtained 


” 





ool on ‘‘ Thermometers and Pyro- | G 





by any type of thermometer — electrical expansion or 
optical—were reduced to temperatures on the gas scale, 
He alluded to the various means adopted for measuring 
temperature, and said that in 1898 Dr. Chree made the 
statement that the ideal mercury thermometer was one 
which accommodated itself at once and completely to the 
temperature it was for the time being exposed to, and 
which, when exposed to a given age rae wae supplied 
an invariable reading. The lecturer thought there could 
be no better definition of what was required from any 
form of thermometer. In conclusion he said that thou i 
he had dealt in considerable detail with his subject, a 
had only touched on the fringe of the thermometer and its 
many applications. The number of its applications must 
increase as the demand for accuracy increased with the 
growth of science in all our large industries. He knew that 
in Sheffield they realised the or png of the work done 
by the thermometer ; they could not fail to do so while 
they had such men as Mr. R. A. Hadfield and Professors 
Ripper and Arnold working amongst them. 


A New South Yorkshire Colliery.—After nearly five 
years’ sinking operations the Dalton Main Collieries, 
Limited, have reached the coal seam at their Silverwood 
Colliery, near Rotherham. The seam, which was reached 
at a depth of 745 yards, is of fine quality, and is 5 ft. 9 in. 
thick. The new colliery is on the edge of the virgin coal- 
field bounded by Rotherham, Doncaster, and Worksop ; 
and the winning of the coal here is regarded as of much 
importance. hen the scheme of the directors is com- 
pleted, the colliery will be one of the largest and best- 
equipped in Yorkshire. The possible output will be some 
5000 tons per day. 


Iron and Steel.—Some of the leading iron merchants say 
they have not known, in their long experience, a year 
close with so few orders on their ks as this year is 
doing. There is a moderate consumption of iron, but the 
possibility of dumping is having so disturbing an effect 
on the trade that there is no buying forward. The steel 
trade generally is in much the same condition, and users 
are drawing on their stocks rather than give out fresh 
orders. The probabilities are that the holidays will be 
somewhat unduly prolonged. Such will be the case in 
many of the lighter trades, especially with firms who are 
finding it difficult to keep their people fully occupied up 
to Christmas. There is already much poverty in the 
city, especially among the ironworkers and labourers at 
the east end, and distress funds have been opened. 


South Yorkshire Coal Trade.—There has been a distinct 
improvement in the demand for house coal, and sales are 
expected to be better up to Christmas. The state of the 
trade, however, is not brisk enough to justify any ad- 
vance in prices. There is less doing in steam eal, and 
no effort is being made to lay in stocks for use while the 
collieries are closed for Christmas, as most of the works 
will be shut down.- There is a well-sustained demand for 
gas coal, and common coal is selling well. 


Students’ Engineering and Metallurgical Society.—The 
fifth meeting of the Students’ Engineering and Metallur- 

ical Society was held at the technical department on 

riday, with Mr. McWilliam, A.R.S.M., in the chair. 
Mr. H. Slater read an interesting paper on ‘“‘ Refrac- 
tory Materials.” Mr. Slater, in the first part of his 
paper, gave definitions of the various terms used in con- 
nection with the above subject. He described the refrac- 
tory materials in general use, giving in each case a typical 
analysis of the raw materials, and also the analysis of the 
bricks made from them. The last part of the paper con- 
sisted of a description of the manufacture of steelmaking 
crucibles and silica bricks, examples of which were shown 
by the lecturer. The details of the latter process had 
been gathered from a visit to works where the above 
materials were made. A discussion followed, in which a 
good number of students took part. The usual votes of 
thanks concluded the meeting. 








MINING IN. LaNcASHIRE.—Important coal-mining de- 
velopments, involving an outlay of over 1,000,00/., and 
which will occupy three years at least in their completion, 
will be commenced early in the new year in various parts 
of South-East Lancashire, and other parts of the county 

speed The contracts in one or two cases were placed 
ast week. 


Society or EnGINkERS.—The forty-ninth annual general 
meeting of the Society of Engineers was held on Monday, 
December 14, 1903, at the offices of the Society, 17, 
Victoria-street, Westminster. The chair was occupied by 
Mr. J. Patten Barber, President. The following gentle- 
men were duly elected by ballot as the council som officers 
for 1904:—As President, Mr. David Butler Butler ; 
as Vice- Presidents, Messrs. Nicholas James West, 
Maurice Wilson, and Richard St. George Moore; as 
Ordinary Members of Council, Messrs. Joseph Bernays, 
George Austin Pryce Cuxson, George Abraham Goodwin, 
William Henry Holttum, Henry Sherley-Price, Edward 
John Silcock, Joseph William Wilson, and George Green ; 
as Honorary Secretary and Treasurer, Mr. George Burt : 
as Honorary Auditor, Mr. Samuel Wood, F.C.A. The 
President announced that the following premiums had 
been awarded ~4 the Council for papers read during the 

t session :—The President’s pa ete to Mr. Douglas 
ackenzie, for his paper on ‘Motor Transport for 
oods” ; the Bessemer premium of books to Mr. Robert 
J. Thomas, for his paper on ‘‘Road Maintenance and 
Administration ”; and a Society’s premium of books to 
Mr. Albert Gay, for his paper on “ Mechanical Stokers 
for Electricity Generating Stations.” A vote of thanks 
was accorded to the scrutineers, and the proceedings 
terminated by a vote of thanks to the President, Counci), 
and officers for 1903, which was duly acknowledged. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trsde.—Yesterday the attendance 
on ’Change here was only small, and little disposition 
was shown to do business. hat transactions were 
recorded were in small lots for early delivery, buyers 
regarding the future with — but favour, and not 
caring to enter into contracts on forward account. The 
make of Cleveland pig, however, was reported to be well 
taken up, notwithstanding that we have arrived at a 
season of the year when quietness is looked for. No.3 
g.m.b. Cleveland pig was sold by second hands at as low 
as 41s. 74d. f.o.b., but that could scarcely be said to be 
the general market quotation. Most of the merchants 
and makers asked 41s. 9d., and some of the latter 
were inclined to hold out for a rather higher figure. 
No. 1 was 42s. 9d.; No. 4 foundry, 4is. 6d.; grey 
forge, 41s. 3d.; mottled, 41s.; and white, 40s. 9d. A 
very unsatisfactory account was again given of the East 
Coast hematite branch. Inquiries for hematite were few, 
and the recently reduced output did not appear to have 
done anything to check the downward course of quota- 
tions. Though most firms would not name below 50s. 3d. 
for early delivery of mixed numbers, 50s. was actually 
accepted for a small quantity. No. 1 was 50s. 6d. to 
50s. 9d., and No. 4 forge was about 48s. Spanish ore wasa 
little further reduced, but not in proportion to the fall in 
hematite iron. Rubio (50 per cent.) was down to 14s. 9d. 

ex-ship Tees. To-day quotations showed no alteration. 


Manufactured Iron and Steel.—Quietness characterises 
most branches of the manufactured iron and steel trades, 
and prospects for the future are certainly discouraging. 
The rail-makers keep busy and report work still coming 
to hand, but in nearly all other departments slackness is 
noticeable, and competition to secure new orders is very 
keen. Common iron bars are quoted 6/. 2s. 6d.; best 
bars, 62. 12s. 6d.; iron ship-plates, 6. 2s. 6d. ; iron ship- 
angles, 6/. ; steel ship-plates, 5/. 10s. ; steel ship-angles, 
5l. ; steel joists, 5/. 10s.; and steel boiler-plates, 7/.—all 
less 24 per cent. discount. Heavy sections of steel rails 
are steady at 5/. net cash at works. 


Coal and Coke.—Fuel, on the whole, is steady. As is 
usual at this season of the year, gas-coal is in good demand, 
and the price of this description now ranges from 8s. 
to 9s. f.o.b. Bunker coal is pretty plentiful and rather 
weak in price. Household coal is firm. — coal is 
rather stiff. Coke continues in good request. Medium 
blast-furnace kinds are steady at 14s. delivered here. 


Teesside Stecl Combine.—For some time negotiations 
have been carried on between the directors of the South 
Durham Iron and Steel Company, Limited, and the 
Weardale Steel, Coal, and Coke Company, Limited, who 
hold the whole of the share capital of the Cargo Fleet Iron 
Company, Limited, Middlesbrough, with the object of 
obtaining an amalgamation or working arrangement. be- 
tween the companies. The joint capacity of the united 
companies would be about 10,000 tons per week of finished 
material. With a view of uniting the interests of the com- 
panies the directors of the South Durham Iron and Steel 
Company have arranged an exchange of shareson the follow- 
ing basis:—For preference shares in South Durham, 12s. 6d. 
per share, including dividends accruing up to December 31, 
1903 ; for ordinary shares in South Durham, 8s, per share, 
the consideration in each case being = in fully- 
paid ordinary shares of the Cargo Fleet Iron Com- 
pany, Limited. The capital of the Cargo Fleet Compan 
will then stand as follows:—Present authorised capital, 
200,000/., to be issued to the shareholders of the South 
Durham Company in exchange for ordinary shares, 
100,000/.; in exchange for preference shares and dividend 
accruing up to December 31, 1903, 187,500/., to be issued 
to the Weardale Company in satisfaction of cash advances, 
350,0007.; provision for working capital and contingencies, 
165,500/., to be issued in the form of 44 per cent. deben- 
tures of 119,500/.; and to provide for the completion of 


the scheme for the manufacture of finished material, | 


500,0002.; total, 1,500,0002. The directors of the South 


Durham Iron and Steel Company have all agreed to | 


exchange their own holdings on these terms, and recom- 
mend the shareholders to do the same. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has been somewhat 
restricted by bad weather, and consequent delay of 
tonnage. Sales’have been confined to early shipments, 
and quotations have shown no material change. The best 
large steam coal has made 14s. 3d. to 14s. 6d. per ton, 
while secondary qualities have brought 13s. 3d. to 13s, 9d. 
er ton. As regards household coal, the best qualities 
ave been quoted at 14s. to 15s. per ton, while secondary 
descriptions have made 10s. 6d. to 11s. per ton ; No. 3 
Rhondda large has brought 14s. 9d. per ton. Foundry 
coke has been making 18s. to 19s. per ton, and furnace 
ditto 17s. to 18s. per ton. As regards iron ore, Rubio 
and Almeria have been quoted at 14s. 3d. per ton, and 
Tafna at 15s. per ton. 


Welsh Coul for Canuda.—The Canadian Department of 
Trade and Commerce is disposed to cultivate a Welsh 
coal trade. Hitherto, Eastern Canada has obtained its 
coal from Pennsylvania ; but there is no reason why coal 
should not be obtained from Wales. 


Gorseinon.—A new enterprise of considerable magni” 
tude was commenced at Gorseinon on Friday, when the 
Mountain Colliery Company, Limited, set in motion a 
powerful winding-engine, having 36-in. cylinders, a 6-ft. 
stroke, and an 18-ft. drum. The engine is intended to be 


used in sinking to the 4-ft. coal beneath the Loughor 
vein. 


The machinery was started by Mr. J. H. Rosser, 





| Swansea, a director. The engine was manufactured by 
| Messrs. R. H. Longbotham and Co., Wakefield, and was 
| erected by Messrs. raclough and Sons, Union Foundry, 

Barnsley. The other machinery includes three of 
| Messrs. Tinker, Shenton, and Co.’s boilers, a steel pit- 
‘head frame by Messrs. Rees and Kirby, Limited, Swan- 
|sea and Morriston, and a Westinghouse dynamo and 

Marshall = for electrical purposes, a by 
| Messrs. English and Co., Swansea and Llanelly. The 
| colliery, when completed, will be one of the largest in the 
| western district. 


| South Wales Coal and Iron.—The shipments of coal, 
| foreign and coastwise, from the six principal South Wales 
ports—Cardiff, Newport, Swansea, Port Talbot, Neath, 
and Llanelly—in November were 2,113,685 tons, showing 
an increase of 62,124 tons. The total of 2,113,685 tons 
was made up as follows :—Foreign, 1,723,154 tons ; coast- 
wise, 390,531 tons. The shipments of iron and steel from 
the six ports in November were 8727 tons ; of coke, 13,676 
tons; and of patent fuel, 79,574 tons. The shipments of 
coal, foreign and coastwise, during the eleven months 
ending November 30 were:—Cardiff, 15,448,205 tons ; 
Newport, 3,513,328 tons ; Swansea, 1,991,388 tons ; Port 
Talbot, 646,199 tons; Neath, 271,127 tons ; and Llanelly, 
266,175 tons; making an aggregate of 22,136,422 tons. 
The shipments of iron and steel were ;—Cardiff, 53,996 
tons ; Newport, 27,078 tons; Swansea, 15,169 tons ; and 
Port Talbot, Neath, and Llanelly, nil : making an aggre- 
gate of 96,243 tons. The shipments of coke were :— 
Cardiff, 48,619 tons;. Newport, 13,199 tons; Swansea, 


Llanelly, 11 tons; making an aggregate of 94,828 tons. 
The shipments of patent fuel were :—Cardiff, 324,659 tons ; 
Newport, 37,200 tons; Swansea, 430,311 tons; Port 
Talbot, 82,183 tons ; and Neath and Llanelly, nil ; making 
an aggregate of 874,353 tons. 








Our Coat AsBroap.—The exports of coal from the 
United Kingdom in November amounted to 3,666,596 
tons, as compared with 3,940,617 tons in November, 1902, 
and 3,321,976 tons in November, 1901. These totals were 
increased by the addition of coke and patent fuel to 
3,826,208 tons, 4,101,322 tons, and 3,469,365 tons respec- 
tively. The total of 3,666,596 tons, representing our coal 
exports for November, was made up as follows :—Anthra- 


3d. cite, 106,936 tons; steam, 2,790,155 tons; gas, 513,910 


tons ; household, 130,364 tons ; and miscellaneous, 125,231 
tons. The principal exports of November compared as 
follow with the corresponding shipments in November, 
1902, and November, 1901 :— 





| Nov., 1903. Nov., 1902. | Nov., 1901. 





Country. 
| tons tons tons 
Germany 510,861 521,775 479,037 
France 614,348 806,012 667,426 
Italy .. 499,858 426,612 497,697 


The shipments to Sweden in November were also con- 
siderable, having amounted to 258,884 tons, as compared 
with 264,572 tons and 262,972 tons respectively, No other 
country took 200,000 tons. In the eleven months endin 
November 30 this year coal was shipped from the Uni 
Kingdom to the aggregate extent of 41,261,705 tons, as 
compared with 39,548,237 tons in the corresponding 
period of 1902, and 38,576,991 tons in the correspondin: 
period of 1901. These totals were increased by the addi- 
tion of coke and patent fuel to 42,791,547 tons, 41,151,817 
tons, and 40,334,579 tons respectively. The total of 
41,261,705 tons, representing the shipments of coal from 
the United Kingdom in the first eleven months of this 
year, was made 2p as follows:—Anthracite, 1,179,059 
tons ; steam, 31,371,704 tons; gas, 5,905,747 tons ; house- 
hold, 1,366,356 tons ; and miscellaneous, 1,447,839 tons. 
The exports for the first eleven months of the last three 
years exceeded 1,000,000 tons in the following cases :— 

















Country. 1908. 1902. 1901. 

tons. tons. | tons. 
Russia 2,368,623 | 2,220,731 | 2,347,215 
Sweden 2,843,901 | 2,633,334 | 2,621,259 
Norway 1,243,670 1,198,314 1,158,024 
Denmark 1,959,276 1,869,307 1,891,431 
Germany | 5,611,158 | 5,342,507 | 5,398,567 
France | 6,839,731 | 6,764,104 | 6,926,208 
Spain.. .. ..  ..| 2,124,404 | 2,202,760 | 2,178,702 
Italy .. .. «+ «| 5,776,689 | 5,359,867 | 5,017,445 
Egypt = ‘"| ajoezi9ss | 1°793°203 | 1,899,536 
United States | 1,128,050 676,782 93,623 





The movement of British coal to the United States must 
be regarded, of course, as quite exceptional; the ship- 
ments have, however, not quite ceased, having amounted in 
November to11,195tons. Our coal exports to the Argen- 
tine Republic did not quite attain 1,000,000 tons in the 
first eleven months of this year, but they attained a close 
approximation to that aggregate, having been 983,263 
tons, as compared with 887,762 tons and 785,642 tons 
respectively. Coal was also shipped in the first eleven 
months of this year for the use of steamers en- 
gaged in foreign trade to the extent of 15,412,315 
tons, as compared with 13,914,677 tons in the corre- 
sponding period of 1902, and 12,445,281 tons in the 
corresponding period of 1901. It accordingly appears 
probable that in one way or another coal will leave the 
shores of the United Kingdom this year to the final extent 
of about 62,000,000 tons or 62,500,000 tons. he value 
of the coal, coke, and patent fuel exported to November 30 
this year was 25,055,774/., as compared with 25,298, 9827. 
in the first eleven months of 1902, and 28,068,603/. in the 
first eleven months of 1901. It will be observed that coal 
has become apprecially cheaper during the last two years. 





16,820 tons; Port Talbot, 16,175 tons; Neath, nil ; and | posed 


MISCELLANEA. 


Tue Southern Pacific Railway ry ee has seceniiy 
ac gga a large interest in some of the Californian oil- 
elds, with a view to rendering more secure its position in 
respect to the use of oil fuel on its locomotives. It is ex- 
—— that ina short time this company and the Santa 
é line will, between them, use more than half the total 
output of the Californian tields. 


_ The Westinghouse Company inform us that their expe- 
riments with ane traction motors, as tested on 
their private trolley line, have been highly satisfactory, 
and that they consider that all difficulties have been suc- 
cessfully overcome. A high acceleration is secured, and 
trains can also be run at high speeds. The system is said 
to be specially suitable for the multiple-unit method of 
operation. 


The Board of Trade have recently confirmed the un- 
dermentioned orders made by the Light Railway Com- 
missioners :—1. Avonmouth Light Railway Order, 1903, 
authorising the construction of a light railway in the 
a of Gloucester, in the parishes of Henbury and 
Shirehampton. 2. Maidstone Corporation Light Rail- 
ways Order, 1903, authorising the construction of a light 
railway in the borough of Maidstone, in the county of 

ent. 


The trustees of the port of Bombay, at a meeting held 
on November 17, 1903, decided to invite tenders for the 
construction of the large new wet and dry docks pro- 
for that port from the leading firms having experi- 
ence of dock and harbour works. The date fixed for the 
submission of tenders is March 1, 1904. The scheme has 
been approved by Government, but the acceptance of 
tenders is subject to sanction to the detailed plans and 
estimates which have been submitted for their considera- 
tion. The trustees’ consulting engineers are Messrs. Sir 
J. Wolfe Barry and A. J. Barry. 

A curious observation is noted in a paper on ‘‘ Experi- 
ments on Eddy Currents,” recently read before the New- 
castle section of the Institution or Electrical Engineers by 
Dr. W. M. Thornton. In making some comparative 
experiments, in which two converters were connected 
single phase and driven by a continuous current, taken in 
: the one vase from a turbo-generator set, and in the other 
from a dynamo driven by a double-acting single-cylinder 
engine, it was found that the ratio of output to input of 
watts was several per cent. higher in the former case. 
Since the test in both cases was made under identical con- 
ditions, the observed effect could not be due to instru- 
mental errors, and on applying the oscill ph to the 
fields, it was found that the cyclical variation in the 
speed of the reciprocating engine was increasing the edd 
current losses in the machine, and the difference in eff 
ciency became therefore intelligible. 


In some estimates Fey) in the Street Railway 
Jowrnal last May, Mr. de Muralt fixed the ible 
annual saving in operating expenses due to the hapten 
of electric traction on the New York Central as 800,0002. 
In how far this expectation is well based should soon 
be apparent, since, although this company does not pro 
at present to electrify all the lines under its control, it is 
nevertheless about to lay down a very large electric 
traction equipment, and has ordered from the General Elec- 
tric Company, of Schenectady, eight turbo-generators of 


| the four-stage Curtis type, and of 7500 horse-power each, 


The generators will be of the a type, workin; 
at 11,000 volts, with a periodicity of 25 cycles per second. 
The order further includes thirty electric locomotives of 
2200 horse-power, weighing 85 tons each, of which 67 tons 
will be available for adhesion. The locomotives are 
further to be capable of hauling a train of 500 tons at 
60 miles per hour on the level. All trains within a radius 
of 50 miles from the New York terminus will be electric- 
ally operated. 


In a note published in the Jowrnal of the Franklin 
Institute, Mr. J. ¥. Rowland asserts that were oil obtain- 
able at a low enough price, it would have many advan- 
tages over coal when used for steam-raising. Its heat of 
combustion is about 19,000 thermal units, as against about 
12,000 for ordinary coal. Moreover, when the latter is 
fired by hand, as is usual, the frequent opening of the 
furnace door, allowing cold air to strike the heated 
plates and tubes, is a frequent source of trouble. Coal 
also leads to the deposit of soot in the tubes, and the 
ashes left over require removal. All these drawbacks are 
averted when oil fuel is used. In one plant of over 
4000 horse-power capacity, referred to by Mr. Rowland, 
the oil is atom by steam, but air at a pressure of 3 in. 
of water is also supplied, and facilitates combustion. In 
regular everyday practice 14.1 lb. of water (reduced to, 
from, and at 212 deg. Fahr.) are evaporated at this plant 
per 1 lb. of oil consumed. The boiler-tubes are cleaned 
out once a month, as compared with every day when coal 
was used ; and hitherto no repairs have been needed to 
the furnace or tubes since the oil-burning plant was first 
put to work—seven months ago. 








Locomotives IN Betgium.—Tbe Administration of the 
Belgian State Railways has just let contracts for 82 loco- 
motives. Of these engines, 60 are what is known as the 
No. 32 type, and they were taken at 2880/. per engine. 
The St. mard Conipany will supply 9; the Marcinelle 
and Couillet Company, 10; M. Carels (Gand), 6; the 
John Cockerill Company, 9; the Nicolaieff Works, 3; 
the Franco-Belgian Company, 10 ; La TY a 9; 
and the Thiriau Works, 4. Five engines of the No. 18 
type were further contracted for at 3180/. ond engine. 

inally, contratts for 17 locomotives of the No. 35 type 








were let at 4480/. per engine. 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL ENGINRERS.—Friday, Decem- 
ber 18, at 8 p.m, Paper to be read and discussed :—“‘ An Inquiry 
into the Working of Various Water-Softeners,” by Mr. C. E. 
Stromeyer, Member, of Manchester, and Mr. W. B. Baron, of 
Manchester. 

Tue INSTITUTION OF OIviL ENGINEERS.—Tuesday, December 22, 
at 8 p.m. Paper to be submitted for discussion :—‘‘ On the Re- 
sistance of Plane Surfaces in a Uniform Current of Air,” by Mr. 
Thomas Ernest Stanton, D.Sc., Assoc. M. Inst. C.E. 
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ENGINEERING EDUCATION AND THE 
SERVICES. 

A SPEECH made the week before last by Sir William 
White, at a distribution of prizes at a technical insti- 
tute, and a paper read on Wednesday, the 9th inst., 
by Mr. C. E. Stromeyer, at the Royal United Service 
Institution, bring forward two aspects of the educa- 
tion problem that are of special interest to engineers. 
The latter dealt with the question as it might be 
affected by the land service, whilst the late Director 
of Naval Construction, naturally, treated of the 
marine forces. Mr. Stromeyer, as many of our 
readers are doubtless aware, has made a study of the 
German system of training reserve officers in regard 
to its bearing on industries. A translation of a letter 
from a German officer, which he quoted, gave a 
number of particulars of the origin and develop- 
ment of the system of conscription now existing. 
From our point of view the facts are chiefly interest- 
ing as showing how much education has been 
encouraged by the desire to avoid a period of mili- 
tary service in the ranks. Formerly exemption was 
rather a matter of caste. Young men of birth 
were not expected to conform to the general rule, 
and substitutes were permitted. 

The growth of the democratic spirit and the more 
stringent need of the present age has put all citizens 
on an equal footing, so that it is only upon proof of 
superior education that any easing of the burden 
can be secured ; that is to say, ‘‘ young men who 
have passed a standard of education equal to our 
matriculation examinations are allowed to serve in 
the army for the reduced term of one year only, 
instead of three years.” They have, however, to 
pay for their own clothes, lodgings, subsistence, 


36/and mounts; but they are accorded the privilege 
, | of presenting themselves for examination as officers 


of the reserves. This privilege is freely exercised, 
and the German authority quoted by Mr. Stromeyer 
bears witness to the excellent reserve of officers 
secured in this manner. 

The influence of such a system as this must be 
apparent, and in a country like Germany, where 
the educational policy gives so prominent a place 
to technical instruction, the advantages that will 
accrue to industrial progress must be very great 
indeed. Nothing is more calculated to stimulate 
a young man in his studies than a definite and im- 
mediate reward. However popular the army may 
be in Germany, the prospect of spending three 
years in the ranks as a conscript is one that every 
young man of position is desirous of avoiding. It 
is doubtless to this that we may attribute the 
greater estimation in which education is held in 


59 |Germany, for young people are extremely prac- 


tical, and value things for what they will bring. 
!In England a young man of what is known as 
| ** good position,” so long as he does not mis- 
| place the letter ‘‘h”—our shibboleth of gentility 
—or use vulgarly bad English, takes little shame 





| for his lack of educational attainments ; even bad ! 





spelling is no longer looked on as a sign of common 
origin ; whilst the slighter acquaintance with Latin 
and Greek is, socially, worth ali the knowledge of 
all the sciences. This is true chiefly of a certain 
class, but it is a class which sets the fashion, and to 
which the majority of well-to-do youth desire to 
become affiliated. The contentment with ignorance 
permeates downwards to considerable depths. 
Those who are acquainted with the social life of 
Germany will recognise the different spirit that 
prevails in that country. As an example we would 
take the lecture theatre in an English and in a 
German technical college. The studious earnestness 


8|of one, the light-hearted frivolity of the other. 
24|The eagerness with which any chance of interrup- 


tion, any excuse for a laugh, is seized upon, and the 
distinction to which the practical joker attains are 
characteristic of our own schools, and they are 
elements almost wholly absent from those of our 
great Continental trade rival. How far this may 
be due to the prospect of three years in the ranks 
we will not venture to say; but it can hardly be 
doubted that it is a potent factor in moulding the 
national character towards studious ends. 

Another matter to which Mr. Stromeyer refers 
in his paper—and it is one that has more import- 
ance than it is generally thought to have—is the 
way in which the young people of different classes 
mix in Germany at school and in the army. ‘* All 
classes, the high and the low, the rich and the 
poor, learn the same lessons on the same forms, so 
that, without any special instruction, boys who 
may become leaders of men acquire an early 
knowledge of the working classes.” This insight 
into character, Mr. Stromeyer goes on to say, is 
enlarged during the twelve months’ compulsory ser- 
vice in the ranks. Asa result, the young German, 
if technically trained, is at once fit to occupy 
a responsible position in works. As we have said, 
the circumstance has more importance than is 
generally attributed to it. Amongst mechanical 
engineers, the majority, of course, have been 
through the shops, though often in a more or less 
perfunctory manner, and many in the ‘‘cotton-wool” 
capacity of premium pupils. We are thankful to 
say, however, that the pernicious system is dying 
out. A great part of the inefficiency of labour in 
engineering works is due to the want of accordance 
between the workshop and the management ; and 
we attribute much of the success of American 
mechanical engineering to the opposite system which 
prevails in the United States. Mr. Stromeyer says 
that in England ‘‘ even the head managers and 
senior partners rarely deal with the men direct, 
because experience has taught them that the 
handling of men is best done by those who know 
them—i.e., the foreman. Naturally, the masters have 
no power to lead their men, as has been proved over 
and over again in the case of English strikes.” 

Probably there is no more serious mistake that a 
manager can make than to interfere between the 
foreman and the workman, but in order to govern 
the foreman the manager must be acquainted, and 
largely in sympathy, with the men, understanding 
their ways of thought and their character. In this 
country the foremen are chiefly no more than pro- 
moted workmen, with the workman’s ways of 
thought, prejudices, and virtues, only slightly 
modified. The difference between English and 
American works is very marked in this matter of 
‘touch ” between the upper and lower divisions. 
Perhaps this also is due to the different method 
of school education, which in the United States 
more resembles the mixed system of Germany. 
There is one consideration bearing on this ques- 
tion of universal military service which should 
be mentioned. It is the habit of discipline and 
obedience to orders that is inculcated by service 
in the army. It is this that largely accounts 
for the sensible submission to orders which the 
German workman displays, and his better time- 
keeping—most valuable qualities in the workshop. 

urning from the army side of the question 
to Sir William White’s speech of Thursday, the 3rd 
inst., at West Ham, we find a glorification of the 
strenuous life. He claimed that if anyone should 
have sympathy with technical education, he was 
the man. Truly technical education has stood the 
late Director of Naval Construction in good stead. 
He is one of the most brilliant examples of one of 
the most perfect systems (that of training dockyard 
apprentices) this country has ever seen. It raised 
him to the summit of his profession, and enabled 
him to design the greatest navy of this or any other 
age. But when Sir William proceeds to account 
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for his success by saying that he knew what it was 
‘*to work all day and study all night,” we fear 
that the youth of England may be inclined to pause 
before embarking on a similar venture. We would 
be-the last to discourage any inclination towards 
the strenuous life ; and evening study, after a day 
of manual labour, is often more truly recreation 
than many ways of spending leisure time in 
occupations to which the expression is generally 
applied. Still, there are limits. All young men 
cannot rise to be Directors of Naval Construction ; 
and though Sir William White may say that ‘‘it 
would be difficult to find anyone who had been 
submitted to more competitive examinations,” and 
that he had come out ‘‘ apparently none the worse,” 
yet the work-all-day-and-study-all-night system, 
with an eye to competitive examination, is not to 
be recommended to the average youth. The 
results of such a strain may not be apparent 
at first : often the effect is not manifest until later 
in life. The Universities are fruitful in examples 
of breakdown of men who have resisted the healthy 
desire for rest and recreation after toil. Competi- 
tive examination is not a system upon which the 
industry of a country can successfully be built up. 
It is too much making education an end in itself 
instead of a means to an end. All Sir William 
White’s competitive examinations would not have 
raised him to the high position he occupies had it 
not been for the brilliant qualities he possessed ; 
erhaps in spite of such examinations rather than 
le their aid. 

In other respects we cordially agree with the 
remarks made by Sir William White. His dis- 
tinction between the education needed for the 
rank and file and for the leaders of industry 
was to the point; and it is a question that 
those who order these matters would do well 
to bear in mind. That ‘‘ every man engaged in 
industria! work should have the opportunity of 
acquiring knowledge of principles as well as_pro- 
cesses”’ isa principle that all who wish well of the 
country’s industry will support. The claim will 
also readily be allowed that, ‘‘ in the stress of in- 
dustrial competition, ever increasing in severity, it 
is absolutely necessary to the maintenance of our 
national position in the markets of the world that 
no advantage which technical training could give 
should be unrealised.” The need for such a com- 
prehensive source of supply for talent, however, 
makes discrimination more necessary, as the 
facilities for technical education of the higher kind 
must be limited. To use a simile we have before 
employed, there is little object in teaching the man 
who has only to load stone into a barrow the com- 
position of the stone or its geological origin ; but 
if the man had in him the making of a great 
chemist or a distinguished geologist, it would have 
been a pity he was not caught young and trained 
to greater ends. In our system of technical 
education, which has been taken up so blindly, 
more money and energy is wasted in training the 
naturally unfit than is usefully employed, whilst 
the loss to the country that follows from the 
absence of the higher educational facilities for 
those who might profit by them is a still more 
melancholy fact. The scheme of elementary tech- 
nical education for the working classes, to which 
Sir William White referred, and which we should 
all like to see put in force, should be chiefly a 
process of selection, with opportunities given to 
those most capable to proceed to higher things. 








THE IRON ORE INDUSTRY AT 
BILBAO. 

Tue somewhat serious strike which recently 
occurred at Bilbao attracted the attention of the 
newspaper reader to this important industrial 
town of Spain, though probably very few know 
to what an extent the fight has been between 
English masters and Spanish employés. We do 
not propose to discuss the merits of the dispute, 
more especially as, by the good offices of the 
general commanding the district, the men have 
returned to their work, and matters in the town 
have resumed their normal condition. This much, 
however, may be said, that the Bilbao strike, unlike 
the protracted disturbances at Barcelona, was not 
entirely the work of any anarchist agencies, but 
rather the outcome of long pent-up discontent 
with regard to current terms of employment, 
and especially with regard to the truck system, 
which survived in that neighbourhood after it 
had been abolished nearly everywhere else. Re- 





garding Bilbao and its mining industries generally, 
and the probable duration of the iron ore sup- 
plies, it cannot be said that those who are 
primarily concerned are inclined to attach much 
credence to any of the figures which have attained 
prominence. The country is an exceptionally 
difficult one to judge superficially, and estimates 
as to the duration of profitable mining must 

rforce be hazardous in the extreme. What, 
owever, is only too clearly proved is that the ore 
at present in sight is of lower grade than was for- 
merly the case. The Vena and Campanil are practi- 
cally worked out, and with regard to the Rubio, 
which constitutes the vast bulk of the ore exported 
to-day, there is no question that the average assay is 
lower than it used to be ; not very much lower, cer- 
tainly, but still enough to constitute a palpable 
reduction in quality. 

This decline in quality, as well as the fact 
that several of the concessions have been worked 
“tid well up to their superficial limits, has 
een mainly instrumental in causing capitalists 
to look further afield. With regard to the 
glowing accounts, however, which got into print 
early this year as to the richness of the Teruel 
deposits, information up to date tends to show 
that the confident expectations have not been 
realised, though it is too early yet to speak with 
any degree of precision in the matter. Iron ore of 
first-class quality has, of course, long been mined 
at Mondragon, in the Basque province of Avala, 
this being the source of the metal used at Toledo 
in recent times ; but the deposits are not on 
a scale of great magnitude. Most interesting of 
recent developments is that in which Messrs. 
Cammell are interested, near Burgos—the bold pro- 
ject of carrying a railway from the mines over the 
Cantabrian mountain range to the port at Bilbao 
being already under execution. It is superfiuous, 
of course, in this journal to urge the importance of 
cheap and ready transit in the case of compara- 
tively low-priced ores. The Bilbao mine-owners 
long ago solved the problem in their case by utilis- 
ing the aerial ropeway to an extent probably un- 
equalled in any other part of the world. . The 
Burgos-Bilbao Railway, however, asa private enter- 
prise, bids fair to eclipse, we think we are entitled 
to say, what has hitherto been done in any mining 
concession in Spain, if not in the world, in the way 
of transport development ; that is, we mean as 
regards capital expenditure and boldness of con- 
ception. 

With respect to the more economical working 
of the Bilbao ores, considerable progress has 
been made in recent years in the utilisation of 
ore which was formerly cast on the dumps as not 
worth bothering with. The treatment of dumps 
and material largely mixed with earthy matter is 
now regularly carried out at several of the mines, 
and has proved itself to be sufficiently remunera- 
tive to those who resolved to embark on the 
capital expenditure involved. With regard to 
the plant employed in washing the dirt from 
the ore, more especially that recently erected 
by the Orcanera Company, it seems difficult to 
suggest any gi Uap so uniformly and ex- 
peditiously is the isolation of the ore from its 
earthy matrix carried out. There is this, however, 
to be said against the washing of ores on the large 
scale : that the waste water naturally carries down 
with it into the watercourses a large amount of 
sediment. Exactly how far the mines at present 
washing ore are responsible for the dredging 
operations so continuously necessitated in the 
River Nervion, at Bilbao, we have no knowledge ; 
but it is obvious from a cursory examination of the 
tributaries that a considerable amount of sediment 
must find a lodging in the river bed. Of course, 
the main difficulty with regard to due avoidance 
of this trouble is the fact that the mines are 
situated so high up on the hills, where the acreage 
of level ground that could be utilised as rough 
settling tanks is extremely limited. Unfortunately, 
the tailings from iron ore do not offer the same 
advantageous field for exploitation as do the tailings 
from tin ores in Cornwall, otherwise those who at 
first declaimed so loudly against the introduction 
of the washing process at Bilbao might, like 
certain Cornishmen in the case of tin, have 
hailed the innovation with silent approbation. 
With regard to the calcination of spathic ores, this 
is now the regular procedure in accordance with 
the current economic rule of avoiding, as far as 
possible, the payment of freight on valueless 
material. 





ing kilns, which are of the general appearance 
of small blast-furnaces, is very trifling, and the 
prevailing custom of placing them on the hill side 
allows the ore to be fed in and drawn out with a 
small expenditure in manual power. Furnaces of 
the same type are also employed, we may say, in 
the concentration of inferior Rubio ore by calcina- 
tion, this ore being a limonite, or hydrated peroxide 
of iron. 

With respect to the management of the Bilbao 
mines, an alteration in procedure of some signi- 
ficance deserves to be noted. This is, that the 
mine manager, instead of taking the sole control, is, 
to a large extent, relieved of his duties and respon- 
sibilities by a local contractor, who engages and 
pays the labour under a contract to produce the 
ore at the mine, or the shipping staithes, as 
the case may be, at a fixed price per ton. 
The services of such a contractor may, or may 
not, be exclusively retained by one company ; 
there are notable instances where this con- 
tracting work is carried on by one individual 
for two or more companies, it evidently not being 
considered that this in any way jeopardises the 
interests of the several firms concerned. The 
sale of the ores is not, as a rule, carried out 
directly between the mining companies and the 
consumers, but by the agency of middlemen. The 
mine sells to the middleman on the basis of 50 per 
cent. iron, though the actual iron content may vary 
from 48 to 52 percent. It will be seen that the 
merchant is involved in a certain amount of specu- 
lation in this business ; but no doubt it ultimately 
works out to his advantage, otherwise there would 
have been agitations for an alteration. The rela- 
tions between the merchant and the blastfurnace 
proprietor are, however, not identical with the 
above. The merchant sells the ore at so mucha 
unit, determined by assay, the transaction thus 
being devoid of any element of speculation. 

As is well known, the iron ore deposits at Bilbao 
are all quarried, and the expression ‘‘ mining,” 
applied to their extraction, is not particularly appro- 
priate. It will be recognised that these concessions 
can be cheaply worked when consideration is taken 
of the fact that either by aerial ropeway, or in- 
clined plane, gravity can be utilised as the 
motive power in removing the product to the 
place of shipment. Certainly, a good deal of 
muscular energy has to be expended by work- 
men and officials in getting to the mines, which 
lie, as a rule, high up the mountains, which hem 
the town in on both sides ; though with regard to 
this point one ought to add that a largely increased 
amount of accommodation has been provided of 
late years by the companies at the mines. New 
villages have, in fact, sprung up with large popula- 
tions, and this must be remembered in connec- 
tion with the statistics published in the papers as 
to the number of men recently on strike. The total 
population of Bilbao is probably nearer 90 than 80 
thousand to-day; but as this figure does not include 
the outlying mining camps just referred to, the 
reference to 40,000 strikers may not, therefore, 
have been so much of an exaggeration. It must 
not be assumed that the iron mines alone were 
involved in the recent labour disputes ; important 
though this source of employment is, there are 
also the large iron and steel works of the Altos 
Hornos and Vizcaya Companies, as well as the 
important shipbuilding yards, which employ thou- 
sands of hands, and all of which are to a great 
extent a monument to the scientific skill and 
industrial energy of the local magnate, Senor 
Martinez Rivas. Whether the ultimate failure 
of the mines, whenever it will occur, will neces- 
sarily result in the displacement of Bilbao from the 
high position it has attained in Spain as a commer- 
cial town, is a matter on which much might be 
said; at any rate, the money that has been spent 
on the improvement of the harbour at the mouth 
of the river can hardly be regarded as evidence of 
want of faith in the continued development of the 
town. That with increased railway facilities, the 
focus of the North-Western mining industry will 
show a tendency to move in a westerly direction can 
hardly be doubted. Comparatively little has been 
done to open up the mineral wealth of Asturias and 
Galicia, but it is a tolerably safe prediction that the 
coal deposits of the former province, though already 
worked to a considerable extent, will before long 
engage the serious attention of the capitalist toa 
much increased degree. Judging from signs of the 
times, the inference is clear that the Spanish people 
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have been somewhat slow to recognise the potential 
wealth of their country, and it may be taken that 
foreign concessionnaires will not in the future be 
able to make for themselves quite such advantageous 
terms as has been the case withso many companies 
in the past. 








STROBOGRAPHIC METHODS. 


Art its last meeting the Institution of Electrical 
Engineers was honoured by the presence of M. E. 
Hospitalier, who gave a lecture on ‘‘Strobographic 
Methods,” together with a description of certain 
apparatus which he has invented. These methods, 
although ——— more particularly adapted to the 
needs of the electrical engineer, are also of parti- 
cular interest to engineers whose work lies in a 
different direction. The general principle, of 
course, is perfectly well known: it is, that if a body 
which moves through successive cycles be illumi- 
nated, or be viewed, in each cycle at the same 
instant, it will appear to stand still; or if it be 
viewed at intervals which are slightly longer than 
its period of movement, it will appear to pro- 
gress at a slow rate; while, on the contrary, 
if the periods are slightly shorter than those 
of the cycle, the object will appear to move 
in a direction opposite to that in which it 
is moving. Our readers will remember that the 
Hon. C. A. Parsons made use of a device of this 
kind when he was investigating the phenomenon 
of cavitation in connection with screw propellers. 
He used a rotating mirror, which threw into the 
eye of the observer an image of the object he was 
observing at each. rotation, and thus the revolving 
piece was viewed as if it were stationary. 

The simplest form of strobographic eye-piece is a 
disc, driven by a small electric motor and pierced 
with radial slits. The object in rotation is viewed 
through these slits with one eye, the other 
remaining closed. If the slits go past at the 
same rate as the object rotates or reciprocates, 
as the case may be, it will appear to stand still ; 
while if the slits go past slightly slower, the 
object can be watched moving through its entire 
course, its apparent motion being compara- 
tively slow. By the aid of a rheostat the speed 
of the disc can be altered to suit the conditions 
which have to be observed. For instance, all the 
phases of an explosion engine may be followed in 
this way—such as the lifting of the valves, the con- 
tact and the ensuing vibration of the igniting cam— 
or the formation of stitches, as in a sewing machine. 
In the case of an engine, it would be easy to drive 
the disc by a belt from the shaft—seeing that 
absolute synchronism is not essential—the aim being 
to make the disc either gain or lose in relation to the 
object observed. M. Hospitalier told his hearers that 
for the study of thermal engines, MM. Malicet and 
Blin had constructed for him a special differential 
stroboscope, in which the motor was illuminated 
only once in every two revolutions. This result is 
obtained by providing the stroboscopic disc with 
only one slit, and mounting the disc on the crown 
of a differential gear. One of the shafts of the 
gearing is connected by a flexible shaft to the motor 
engine under examination, and the other shaft, in 
order to produce the stroboscopic effect, may be 
rotated fs by means of an endless screw, con- 
trolled by a small handle turned by hand. The 
apparent velocity of rotation of the engine is varied 
by turning the handle more or less rapidly. It will 
be seen at once that there are many other forms 
to which this method of inspection may be applied 
with advantage, enabling rapidly-moving parts to 
be inspected with the same facility as slowly-moving 
ones. 

As everyone knows, M. Hospitalier’s activities 
are largely directed towards electrical research ; 
and in this connection he has devised an instrument 
called the ‘‘ondograph,” the object of which is to 
inscribe, or register directly, upon a band of paper, 
by means of ink, the representative curves of 
periodic and rapidly-variable electric phenomena, 
such as electromotive force, currents, differences of 
potential, power, &c. Such curves are, of course, 
very well known. They were, at first, produced 
with very considerable labour by means of Joubert’s 
method of successive points, and more recently 
by the beautiful apparatus of Mr. Duddell. 
M. Hospitalier’s device seems to fall between 
these two. - It is not instantaneous, like that of 
Mr. Duddell, and neither is it so slow as that of 
Joubert. The drawing of acurve of the electromo- 
live force of an allternate-current generator occupies 


only a minute orso. The instrument works by the 
aid of a rotating commutator, such as that shown 
in Fig. 1, wherein the shaded parts represent non- 
conducting material, and the white parts metal. 
The source of electromotive force is inserted be- 
tween the terminals at u, and as the commutator 
rotates, a charge is first sent through the brushes 
B and D into the condenser at C ; then this charge 
is discharged through the galvanometer E. As 
the commutator rotates rapidly, the galvanometer 
exhibits a steady deflection. If the period of 
rotation of the commutator were the same as the 
period of the alternate current under examination, 
the galvanometer E would move over so far 
and stay there. The commutator has, however, 
a differential speed in relation to the generator 
furnishing the current. It is driven from a syn- 
chronous single-phase alternate-current motor, 
actuated from the source of electric energy, through 
a train of gearing, which reduces its speed by a 
known amount, say, in the proportion of 1000 to 
999. The consequence is that the brush B makes 
contact later and later. Supposing it started on 
the zero line of a sinusoidal curve, it would gradu- 
ally become displaced along that curve, following 
it up to its zenith, then down again to the zero 
line, and then below the zero line to ils opposite 
extremity. During this process the condenser C 
would be charged with a higher and higher poten- 
tial, and then with a lower and lower potential, and 
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the finger of the galvanometer E would pass from 
zero up to the maximum, and then down to zero 
again. In M. Hospitalier’s instrument the needle of 
the galvanometer is made to movea very delicately- 
balanced pen, the, point of which is almost in 
contact with the paper on a rotating drum, which 
is driven from the same motor as the commutator. 
The consequence is that the indications of the gal- 
vanometer become recorded on the paper, and a 
series of waves are drawn similar to those which 
become visible in the Duddell oscillograph—with 
this exception, that instead of being merely illu- 
minated, they are actually drawn in ink. For 
measuring differences of potential in currents, the 
galvanometer E is a moving coil instrument of 
the Meylan type, mounted horizontally. For 
power curves the recorder is an ordinary watt- 
meter; the main current passes continuously 
through the fixed primary bobbin, while the 
movable fine-wire bobbin is placed in the circuit, 
which is periodically connected by the rotating 
contact-maker to the difference of potential which 
determines the second factor of the power. In all 
the above cases the moving part of the recording 
apparatus receives a series of impulses, the fre- 
quency of which is equal to that of the current to 
be registered. The moving coil has a moment of 
inertia and damping so calculated that its position 
at any moment is that which it would be caused to 
take by the action of the mean current correspond- 





ing to the quantity of electricity passing through it 


M. Hospitalier has applied the principle of the 
ondograph to an apparatus intended to trace direct 
the curve of the instantaneous value of the power 
expended in a circuit, and to this instrument he 
has given the name of ‘‘ Puissancegraphe.” In order 
to trace the curve of the instantaneous power 
~—— in any circuit by means of the ondograph, 
a Thomson meter, used as a watt-meter, is sub- 
stituted for the moving-coil galvanometer. The 
spindle of the meter is controlled by two special 
springs, which act as conductors, through which 
the current flows in and out of the movable arma- 
ture, thus avoiding the use of brushes. The main 
current traverses the fixed coils, and a movable 
fine-wire coil is connected by means of the com- 
mutator and the brushes as a shunt to the potential 
difference, determining the power to be measured, 
for a very brief interval, once during each period. 
Examples of the curves obtained by the ondograph 
are shown in the annexed figures. Fig. 2 shows, 
three-tenths full size, a curve from an alternator 
working on cable mains ; the kilowatts are 220, the 
amperes 110, the cosine phi is 0.66. Fig. 3, to the 
same scale, is a curve taken from a Siemens and 
Halske old-style alternator on November 7 of this 
year. It will be seen that the instrument not only 
gives the general curves, but also all the harmonics 
which are developed. Fig. 4 is from a Siemens alter- 
nator (which has an armature without iron) supplying 
an inductive circuit, and shows both the current 
and the electromotive force. The potential differ- 
ence (v) is 112 volts, and the current (i) 16 amperes ; 
the frequency 50 periods per second. The machine 
was excited from accumulators without any re- 
sistance in series, the exciting current being 23 
amperes, and the resistance of the circuit 0.4 of an 
ohm. The curve is interesting as demonstrating 
the well-known fact that the armature current 
in an alternator reacts on the field, and pro- 
duces in it a varied magnetisation, with a fre- 
quency double that of the alternator. The wavy 
line at the top of the diagram, representing the 
exciting current, would be straight were it not for 
the reaction of the armature; but the effect becomes 
more pronounced with the increasing lag of the 
current behind the electromotive force of the alter- 
nator. M. Hospitalier showed a large number of 
diagrams more or less like these, but we have not 
the space to reproduce others. One was from a Brush 
machine, and showed the rapid variations of electro- 
motive force which resulted from the crude commu- 
tator of that machine. Others were from rotary 
converters, from various forms of alternators, from 
a Gaulard transformer, and from various other 
alternate-current apparatus. The ondograph should 
certainly find a welcome in many alternate-current 
electric stations, for it will provide a means of less 
complexity than the oscillograph for obtaining per- 


‘!manent records of the wave forms of machines 


under different conditions of working. 

At the close of the lecture, the members crowded 
round the table, while a large number of different 
curves were drawn for them by varying the capacity 
and inductance of the circuit on which the apparatus 
was working. 





THE JAPANESE NAVY. 


We recently directed attention to a publication 
which had been compiled by Mr. Yamawaki, the 
private secretary of the Japanese Minister of 
Agriculture and Commerce, giving @ very complete 
account of the economic, industrial, and political 
conditions in Japan at the beginning of the 
twentieth century, and we reserved for future 
notice the A em referring to the navy. The present 
state of affairs in the Far Kast is causing special 
attention to be paid to the naval and military forces 
in that part of the world, and hence we now return 
to Mr. Yamawaki’s book for a few particulars 
regarding the Japanese Navy. 

n the first place, however, it will be interesting 
to glance at its history. It is claimed by the 
Japanese that as early as six centuries before the 
Christain era they had tolerably well developed the 
art of navigation, although no very definite records 
exist on the subject. It is, however, well estab- 
lished that during the fifteenth and sixteenth cen- 
turies something like a regular navigation service 
connected Japan with the neighbouring countries, 
especially Korea and China, and that soon the 
scope of Japanese maritime enterprise expanded, 
and their ships began to cross to the South Seas, 
Siam, India, and even the American continent. 





during a single period. 


Under the Tokugawa Shogunate all intercourse with 
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foreign nations was sternly repressed, and Japanese 
maritime trade disappeared. As early as the second 
century of the Christain era the Empress Jingo in- 
vaded Korea, and about ten centuries later a great 
naval battle was fought between two Japanese 
clans, the Genji and the Heike. The invasion 
of Kyushu by Kublai Kahn’s Armada in the 
next century is, perhaps, the most memorable 
event of foreign invasion that ever occurred in 
Japan within the period of authentic history. The 
annihilation of that armada by the Japanese was 
complete, and it marked a most important point in 
Japanese history. Towards the close of the same 
century Japan took the offensive against China, 
and several encounters occurred between Hide- 
yoshi’s fleet and that of Korea off the coast 
of the Peninsula. These and other events 
prove that the Japanese have more than a senti- 
mental interest in Korea, and help to explain 
some of the events at the present time. Of course, 
it must be understood that the warships of those 
days were not properly warships as the term is now 
understood, for they were merely armed merchant- 
men and even fishing junks., 

The foundations of the present Japanese Navy 
were laid in the last days of the Shogunate, after 
the arrival of foreigners with the intention of 
forcing the Japanese to make a treaty of commerce. 
For some time Japan became the recognised market 
for the disposal of obsolete and worn-out ships of 
every degree, both mercantile and naval. Some 
were bought by the Shogun and others by the 
dainiyos, or great territorial nobles. Some young 
men were sent to Holland by the Shogun to 
study navigation, and among them was one who 
afterwards became well known as Admiral Enomoto. 
At the time when they were in that country they 
arranged for the building of a wooden frigate of 2000 
tons and twenty-six guns, with engines of 400 horse- 
power, and in it they returned toJapan in the autumn 
of 1867. Before that, however, Lord Elgin, the 
first British Minister to Japan, had presented to the 
Shogun, on behalf of the Queen, a small yacht of 
400 tons, named the Emperor, and this was the 
first steam vessel owned by the Japanese Govern- 
ment. Shortly after the Restoration, the Mikado’s 
Government purchased from the United States 
Government the Stonewall Jackson, an ironclad 
ram of 1200 tons burthen, and this was the first 
ironclad owned by the Japanese. We need not go 
into the part which these vessels played in the war 
of the Restoration, but even with these rudi- 
mentary materials the Japanese showed that they 
had in them the making of a maritime Power. 

In September, 1867, the Shogun obtained from 
the British Government the services of Commander 
Tracey, R.N. (now Admiral Sir R. Tracey) and a 
small party of British naval officers and men for 
the purpose of giving systematic instruction in sea- 
manship and gunnery to young Japanese oflicers, 
but five months later the revolution which drove 
the Shogun from his position broke out, and the 
Naval Mission, as it was termed, was withdrawn, 
first to Yokohama and then home to England. In 


the year 1873, when the new government had got | 


somewhat settled, a second naval mission, headed 
by Commander Douglas, R.N. (now Admiral 
Douglas) consisting of about thirty men and 
officers, was lent by the British Government, and 
during six years it did excellent service in training 
officers and laying the foundation of the Japanese 
Navy. A naval college was built in Tokio, and a 
very complete course of study and training was 
organised. The naval college was later on removed 
to Etajima, in the Inland Sea, an academy for 
senior officers was established at Tokio, and gun- 


nery and torpedo schools were also organised. | 


Yokusuku Dockyard, which had been started under 
the Shogun by French engineers, was extended, 
and is now a very large and important establish- 
ment, and generally the organisation of the Naval 
Department was put on a basis which enabled it to 
develop on right lines, and lead up to its present 
very important yosition. 

In 1877 the Japanese seriously entered on the 
acquisition of modern fighting ships, and in that 
year the first ship especially built for them in Eng- 
land—a broadside central-battery ship of 3700 tons— 
desigued by Sir Edward Reed, was launched on the 
Thames, and she was followed by several small but 


battle of Yalu, though fighting against armoured 
battleships. Since the war with China a great 
expansion has taken place, and at the present time 
Japan has a navy which in offensive and defensive 
armour, in speed and steamirg capacity, will hold 
its own with any in the world of equal size. It 
comprises seven first-class battleships, ranging in 
tonnage from 12,000 to 15,000, seven first-class 
and fourteen second-class cruisers, together with a 
large number of smaller vessels, and a large torpedo 
flotilla, nearly every one of them of the most 
approved construction and armament. The book 
we have mentioned gives details of each vessel, but 
into these we need not at presententer. The total 
personnel consists of 37,646 men, being 31,379 on 
active service, 4276 in the first reserve, and 1991 
in the second reserve. 

There are three well-equipped dockyards belong- 
ing to the Japanese Naval Department—-namely, 
Yokosuku, Hiroshina, and Sasebo—which are 
capable of turning out excellent work for all depart- 
ments of the navy, and which are so strongly fortified 
as to be impregnable to attack from the sea, their 
positions in each case being such that the approach 
of an enemy is almost impossible. During the 
next ten years it has been decided to make an 
expenditure of ten million pounds sterling on naval 
expansion, and of that amount six millions are to 
be spent on shipbuilding, three millions on arma- 
ments, and one million on dockyards. 

The educational work of the Japanese Navy is 
very complete. First, there is the Naval College 
for the higher education of officers and engineers, 
and then the Naval Academy for those who aspire 
to become officers. The Naval Engineering School 
gives a training to those who wish to become naval 
engineers ; there are also a number of special schools 
for the various departments of the service. Hospitals 
are attached to each of the Admiralty divisions, 
and the Red Cross Society has a very complete 
organisation for alleviating the sufferings of the 
wounded in time of war. Professor Chamberlain, 
who has had ample opportunities of judging of the 
conditions of the Japanese Navy, says :—-‘‘ We 
cannot help expressing our admiration of and belief 
in the Japanese Navy, and of Japan altogether as 
a military Power. Though it may not be for us to 
judge of the technical excellences of ships and 
docks, it is, perhaps, given to an old resident who 
has travelled widely and read a great deal, and 
mixed much with all classes, to appreciate the 
existence of those qualities of intellect and morale 
which go to make a good fighting man, whether on 
land or sea. To our thinking, any foreign Power 
that should venture to attack Japan in her own 
waters would be strangely ill-advised.” 








STEAM-TRAP LITIGATION. 

A PATENT case, in which the Corporation of Man- 
chester were defendants, was concluded at the Law 
Courts last week, and is of no little interest in 
several particulars. The plaintiff in the action 





was Mr. William Geipel, of the firm of Messrs. 
Geipel and Lange, and the subject-matter of the 
|controversy was the steam-trap patented by him 
in 1894. It was given in evidence, and not disputed 
by the defendants, that this trap was the only one 
operating by heat expansion which had a really 
extensive sale, most patterns of expansion trap 
being liable to give trouble due to over-straining 
of the parts, if steam was passed through them 
at a higher temperature than that for which they 
were designed. Mr. Geipel met this difticulty by 
spring-mounting his valve, and further arranged 
it so that it could be readily blown through. 

| ‘Ihe arrangement is well shown in Fig. 1. Here 
jit will be seen that the valve-seat is carried by the 
‘expansion tubes, and when these are heated the 
| seat is carried up against its valve, which is backed, 
‘not by solid metal, but by a spring of sufficient 
| stiffness to overcome any steam pressure below the 
valve, but not so stiff as to give rise to a per- 
/manent set in the expansion tubes, should they be 
|subjected to hotter steam than originally intended. 
| With this modification the valve has proved highly 
| successful. A curious point to note, however, is that 
though expansion traps date from 1864, for thirty 
years this idea of providing a yielding abutment, 
by which excess expansion could be taken up, seems 





powerfully-armed ironclads. Nevertheless, when | to have occurred to no patentee, the cases which were 


in 1895, the war with China broke out, Japan did 
not yet possess a single battleship, but she had a 
powerful fleet of fast and -heavily armed cruisers, 
and it was with these she won the great naval 


H 


‘cited for the defendants all proving worthless on 


| examination, and being, perhaps, only introduced in 


the hope that the particular judge trying the case 


mechanical. Nevertheless, some four months 
before Mr. Geipel’s application was made, pro- 
visional protection was sought for a precisely 
similar idea by a Mr. William Jeffery, a Brad- 
ford plumber, and his complete specification 
was accepted on May 6, 1895. In some other 
countries the Patent Office authorities would have 
warned the two applicants of their interference, 
and presumably some arrangement would have 
been come to between the two, in which case this 
action could hardly have arisen. As matters stood, 
however, it became necessary to limit the Geipel 
patent to its particular application, and the specifi- 
cation was accordingly amended in this sense. 











If the Jeffery patent has not been maintained, the 
general principle is open to the public. But the 
infringers of the Geipel patent were not content to 
work out for themselves a commercially successful 
form of steam-trap embodying this principle, but 
annexed bodily the whole Geipel design, claiming 
that it required no exercise of inventive faculty. 
Probably the ordinary man would hold that the 
very fact that expansion traps had been known for 
thirty years prior to the Jeffery and Geipel patents 
without being commercially successful would, in 
itself, constitute pretty conclusive evidence as to the 
real nature of the small modification which rendered 
them satisfactory. No doubt the main difficulty 
was to diagnose the true cause of the unsatisfactory 
working of the older type of traps, and that done, 
the remedy was fairly obvious; but the difficulty 
of rightly apprehending the origin of the trouble 
experienced is well shown by the failure of inventors 
for thirty years to devise a commercially successful 
expansion trap. , 
Some of the patents brought forward at thetrial are 
curious examples of the lack of mechanical instinct. 
For example, let us take the trap represented in 
Fig. 2, which was patented in 1887. Here the inven- 
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tors wished in a short total length of trap to obtain 
a considerable range of expansion, and so hit upon 
the idea of constructing their expansion tube as 
acoil, in the manner indicated. They failed, how- 
ever, to observe that the axial expansion of this 
coil would be exactly the same as that of a straight 
rod of the same length as the axis of the coil, so 
no advantage whatever is gained by the construc- 
tion in question. Curiously enough, an earlier 
inventor—William Leatham, of Leeds—in 1868 
also patented an expansion trap, in which the ex- 
pansion member of the trap was in the form of a 
coil. Here, however, the movement relied upon 
was the rotation of the free end of the coil ; and at 


would prove incompetent to comprehend matters | first sight this scheme would appear to contain the 
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elements of a successful piece of apparatus. In 
fact, if the diameter of the coil remained constant, 
whilst the metal extended spirally, a very large 
motion of the free end could thus be obtained ; 
but, unfortunately for the inventor, the increase in 
the diameter of the coil exactly compensates for its 
spiral expansion, so that no relative motion of one 
end tothe other can occur. Some amount of motion 
could, of course, be obtained by using an open- 
wound coil prevented from extending axially by 
solid abutments at each end, the quantity being 
dependent on the cross-section of the tube used. 
Its amount is, of course, readily calculable by the 
ordinary formule applicable to spiral springs.* 
This, however, was not the plan patented by the 
inventor, and with free expansion, as already 
stated, no rotation can occur. 

Leatham, however, by the use of slide-valves, 
had avoided the difficulty of undue straining inci- 
dental to the simple lift-valves used by all other 
patentees. The only apparatus prior to the patents 
of Messrs. Jeffery and Geipel, in which this trouble 
was provided for (incidentally at least), is that of 
Alexander Turnbull, whose patent is dated March 
25, 1893. The arrangement is shown in Fig. 3. 
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It will be seen that gravity backed with a light 
spring is relied on to keep the valve closed, any 
excess expansion beyond that for which the valve 
is set being taken up by the sliding of the top 
cross-bar up its suspension bolt. The only draw- 
back to the arrangement appears to be in the very 
small travel which it is possible to give the valve 
with a gridiron of reasonable length. This patent 
was brought forward at the action just concluded 
as an anticipation of Mr. Geipel’s idea ; but it will 
he seen that once in the place, the apparatus would 
work just as well if the spring were removed, and 
that the presence of this spring actually increased 
the load on the valve-seat, though, it is true, to a 
slight degree only. 

Whilst dealing with the matter of patent litiga- 
tion, we may incidentally draw attention to 
the great care necessary in drawing up the pro- 
visional application for a patent, in order to 
make it wide enough to cover every possible 
modification of the proposed improvement. Thus, 
taking the two traps represented in Figs. 4 
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and 5, which are reproduced from Mr. Geipel’s 
specification of 1893, Mr. Justice Buckley has held 
that the first figure represents an apparatus not 
covered in the provisional specification, since the 
latter provided for traps, the working of which 
depended on the differential expansion of the two 
operative members of the trap; whilst as the rod 
shown in Fig. 4 does not expand at all, he holds 





* Young on “The Deflection of Spiral Springs.” 
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that the arrangement in question is a case of 
controllable expansion and not of differential 
expansion, and that therefore the claim for it is 
bad. As an appeal on this point is still pending, 
we cannot go further into the matter here; but 
the point raised is of interest in showing the 
necessity of making provisional specifications com- 
prehensive enough to cover every possible mecha- 
nical equivalent to the special arrangement more 
particularly in view. 

It has frequently been suggested that expert 
witnesses should be called by the Court, and not 
by the individual parties to a suit, and for this 
there is much to be said. If, however, we are to 
assume that all expert witnesses are to the best of 
their ability telling the truth, the whole truth, and 
nothing but the truth, it is to be feared that unless 
the number called was large, the result of a patent 
action, under the proposed regime, would be little 
better than a lottery ; since, no matter how bad a 
case may appear to the impartial mechanically- 
minded man, there never seems any difficulty in 
finding so-called. experts to support it in the witness- 
box. We are bound to assume that these gentlemen 
are not acting as mere advocates ; and in that case 
serious injustice might arise from the Court calling 
as assessor one of them who happened on some 
subject to have perverted mechanical ideas. The 
present system certainly has its drawbacks, but 
with some few notable exceptions the decisions 
arrived at have in the end commended themselves 
to the common-sense of engineers as a whole, even 
although on occasion a judge has had to com- 
ment on the little assistance he has received from 
certain of the witnesses summoned. 








NOTES. 
THE TERCENTENARY OF Dr. GILBERT. 

On Thursday, the 10th instant, the theatre of 
the Institution of Civil Engineers was the scene of 
a very interesting ceremony. The date was the 
exact tercentenary of the death of Dr. Gilbert, of 
Colchester, the author of ‘‘ De Magnete,” and the 
father of electrical science. Advantage was taken 
of the occasion by the President and the members 
of the Institution of Electrical Engineers to present 
to the Borough of Colchester an historical picture 
by Mr. A. Ackland Hunt, representing Dr. Gil- 
bert showing his electrical experiments to Queen 
Elizabeth and her Court. There was a con- 
siderable gathering of civic officials. The Borough 
of Colchester was represented by the Mayor (Mr. 
E. H. Barritt), Alderman Wilson Marriage, Alder- 
man Laver, Mr. W. Gurney Benham, and Mr. 
H. C. Wanklyn. The City of Westminster, 
in which the presentation occurred, was repre- 
sented by Mr. Walter Emden, the Mayor. The 
Royal College of Physicians, of which Gilbert was 
President in 1559, by Sir Dyce Duckworth, the 
treasurer. Professor Larmor represented St. John’s 
College, Cambridge, of which Gilbert was senior 
bursar. Sir William Huggins was there as Presi- 
dent of the Royal Society; and M. E. Hospitalier, 
as President of the Société Internationale des 
Electriciens. There was a large gathering of 
Members of Council, in addition to a roomful of 
the members of the Institution. The task of pro- 
nouncing an appreciation upon Dr. Gilbert was 
confided to Professor Silvanus Thompson, who 
carried it out in his usual happy style. He said 
that electricians owed an enormous debt of grati- 
tude to Gilbert, who, for them, was pre-eminent 
among all the great men of Elizabeth’stime. There 
had been statesmen before Cecil, dramatists before 
Shakespeare, and philosophers before Bacon, but 
before Gilbert there were no electricians. Gilbert 
was born on May 24, 1544, at Colchester, in a 
house that was still standing, and, for all they knew 
to the contrary, his death also took place there on 
December 10, 1603 (New Style). His bones were 
laid in the church of Holy Trinity, where there 
was a monumental tablet to his memory. The 
President, Mr. R. Kaye Gray, then formally pre- 
sented the picture, which was received by the 
Mayor of Colchester on behalf of his corporation. 


THE ENCOURAGEMENT OF APPRENTICES. 


Of late years many firms have begun to realise 
to a greater extent their responsibilities in doing 
their share towards providing for the proper train- 
ing of the men on whom the future industrial 
progress of this country will depend. Thus the 
Great Eastern Railway Company, if our memory 
serves us, give full wages to any of their, appren- 


tices who gains a Whitworth exhibition, and pro- 
ceeds therewith to a technical college, and in our 
issue of April 10 last we gave particulars of the very 
comprehensive scheme for training apprentices 
adopted by Mr. Yarrow. Another » which for 
years has given facilities for the proper education 
of their apprentices is that of Messrs. William 
Denny and Co., of Dumbarton. Other firms could, 
of course, be instanced, but the practice is still by 
no means as general as it should be, so that we are 
glad to welcome another recruit to this group of 
far-sighted employers in the firm of Messrs. Andrew 
Barclay, Sons, and Co., Limited, of the Caledonia 
Works, Kilmarnock, even although for the present 
the scheme proposed is not specially compre- 
hensive, but we understand that, with proverbial 
Scottish caution, the firm wish to feel their way, 
and to proceed step by step to a fuller and 
completer development. At present the scheme 
consists merely in encouraging the attendance of 
their apprentices at evening classes by awarding 
prizes to the total amount of some 10/. for attend- 
ance at and work done at these classes. A beginning 
was made last winter by awarding eight prizes (in 
books, instruments, &c.)—i.e., two in each of the 
four ‘‘ engineering” courses laid down by thé local 
science and art committee. This winter the firm 
are awarding additional prizes, which are only for 
apprentices or improvers in the office, the object 
being to save those in the works from the competi- 
tion of the office apprentices, who in many subjects 
have an advantage over those in the works. The 
scheme of marks in all cases is devised to give the 
teachers of the classes a distinct share in the 
award of the prizes. In each course there are 
several subjects, and there is a prize given to 
the student who gets the highest total number of 
marks for earnestness and attention, and also a 
prize for merit and results. The first-named are 
known as ‘‘ E” and ‘‘ A” prizes, and the second as 
‘*M” and ‘‘R” prizes. The total possible marks 
in each subject for an ‘‘E and A” prize is 420—viz., 
140 marks (given by the teacher) for ‘‘earnestness” 
and 280 marks (given automatically) for ‘‘attention,” 
at the rate of 10 for each of 28 attendances. The 
total possible marks in each subject for an ‘‘M and 
R” prize are 500—viz., 200 (given by the teacher) for 
“merit,” and 300 (given automatically) for the 
“result” at the examination at the end of the 
session ; 300 being given for an ‘‘ excellent” or 
‘*first-class” pass, and 200 for a ‘‘pass” or ‘* second 
class.”” The subjects in the several courses, accord- 
ing to the educational committee’s syllabus, are 
as follow :—First Course: Technical Arithmetic, 
Geometry, Mechanical Drawing. Second Course : 
Geometry, Machine Construction, Heat. Third 
Course : Machine Construction, Applied Mechanics, 
Loam Fourth Course: Machine Construction, 
tea m. 


THE INTRODUCTION OF FoREIGN CAPITAL INTO 
JAPAN. 


The subject of the introduction of foreign capital 
into Japan has been very much discussed in the 
journals of this country and also in those of Japan, 
but frequently the facts have not been correctly 
stated, and consequently wrong conclusions have 
been drawn. For a good many years past, it is 
well known, the Japanese have been greatly ex- 
tending their national undertakings and have sunk 
the great bulk of their floating capital in works, 
some of which are directly productive, and others 
only indirectly so. As a natural consequence, Japan 
now finds herself, as the well-informed Tokio cor- 
respondent of the Times put it, some time ago, 
not only debarred from undertaking numerous 
other enterprises which would be lucrative, but 
also compelled to work many of her existing enter- 
prises with ruinously expensive working capital. 
Investments which sound almost incredible in 
English ears, go a-begging in Japan. Railways 
offer preferential stock at 10 per cent. to complete 
their construction ; wealthy corporations are willing 
to sell 6 per cent. bonds at a considerable discount 
for the building of waterworks, and banks of the 
highest class gladly pay 7 cent. on fixed deposits 
for. six months. e Finance Department is 
anxious to remove misunderstandings and to give 
every facility and proper security for the introduc- 
tion of foreign capital, and we would suggest that 
capitalists should investigate the circumstances 
themselves and not trust the reports which appear 
in the newspapers. The proposals for the construc- 
tion and working of the Tokio street tramways 





have attracted considerable attention. There are 
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at present three companies for the construction of 
the tramways of the city of Tokio—namely :—The 
Tokio Street Tramway Company, the Tokio 
Electric Car Company, and the Tokio Electric 
Tramway Company. Attempts were made to 
amalgamate the first two of these companies, so that 
economy and efficiency might be better attained ; 
but these were unsuccessful, and each of them is 
now carrying out its works according to its 
original plans, and it is expected that the lines 
will soon be opened for service. The third— 
namely, the Tokio Electric Tramway Company, 
has a field of operations outside the other two, and, 
therefore, it has not been considered in connection 
with the proposals for amalgamation. It had, how- 
ever, a difficulty in raising the necessary capital, 
and through the assistance of Mr. Kondo, Presi- 
dent of the Japan Mail Steamship Company, a 
contract was made with some British capitalists for 
the introduction of foreign capital. Some of the 
Tokio newspapers, however, raised a strong oppo- 
sition to the contract, and a long discussion ensued ; 
but the objections were overcome, and the contract 
was successfully carried out. The following is a 
summary of the contract. A part of the company’s 
shares shall be taken up by the syndicate, one-half 
of the directors and auditors shall be appointed by 
the capitalists forming the syndicate, and the 
superintendence of the works shall be entrusted 
to an English engineer. For the funds re- 
quired the company has arranged to issue 
debentures which shall be taken up by the syndi- 
cate, and the cost of railway materials, which must 
be bought from the syndicate, shall be paid for by 
the company in the form of such debentures. The 
real cause of the opposition was not the introduc- 
tion of foreign capital, but because the directors of 
the Kobu Railway thought the competition of the 
proposed electric tramway would lessen their 
traflic, and they took advantage of the ignorance 
and conservatism of part of the community to 
object to the introduction of foreign capital. Their 
numbers and their influence are, however, com- 
— small, and their action is not approved 
»y the sensible and well-informed part of the 
community. These facts should induce foreign 
capitalists to examine the conditions of any pro- 
posals for themselves, and if they do so, there 
can be little doubt that they will find many safe 
and profitable investments in the different depart- 
ments of Japanese industry. 








DEPOSITS IN PIPES AND THE 
PURIFICATION OF WATER. 

At the ordinary meeting of the Institution of Civil 
yey held on Tuesday, December 15, Sir William 
H. White, K.C.B., President, in the chair, two papers 
were read — namely, ‘Deposits in Pi and Other 
Channels Conveying Potable Water,” by Professor J. 
Campbell Brown, D.Sc., and ‘The Purification of Water 
Highly Charged with Vegetable Matter; with Special 
Reference to the Effect of Aeration,” by Mr. Osbert 
Chadwick, C.M.G., M. Inst. C.E., and Mr. Bertram 
Blount, Assoc. Inst. C.E. 

The first paper dealt with three classes of deposits :— 
(1) Incrustations on iron pipes; their source, causes, 
and remedy. (2) Growths, more or less slimy, on inner 
surfaces of pipes and culverts and tunnels; their varieties, 
nature, composition, and causes ; also the composition of 
waters which produce different kinds of growth. (8) 
Loose deposits. 

Analyses were given of incrustations on iron pipes, and 
analyses of different kinds of waters were cneied, showing 
that these incrustations were due to oxidation of the iron 
of the pipes, whether widespread or in nodules, and that 
they were not limited to acid waters, but were common 
to acid, alkaline, and neutral waters. The remedy was 
briefly discussed, in the light of recent experiments as well 
as earlier observations. 

Growths or deposits on the inner surface of pipes were 
of two kinds:—(a) Deposits of carbonates of alkaline 
earths from calcareous waters ; (b) black slimy deposits 
from the top, bottom, and sides of pi and other 
channels conveying certain waters, chiefly from Welsh 
sources. Investigations were recorded, and detailed 
evidence was adduced, showing that these slimy deposits 
were produced by gelatinous and filamentous iron- 
organisms which grew and extracted iron from the water, 
and died at one end while they grew at the other. Solid 
rock particles were entangled in this slime, and bin- 
oxide of manganese was deposi by chemical action, 
and this also was entangled in the mass of the 
gelatinous iron-organisms. Analyses were given of 
waters which did, and a variety of waters which did not, 
support the growth of this slime, and deductions were 
drawn as to the constituents of the waters on which these 
growths depended. Experiments were described, under- 
taken with the view of ascertaining the conditions favour- 
able to the growth and the conditions which would prevent 
the multiphcation of these organisms and the growth of 
theslime. Microphotographs were given of these growths 
at different stages, and the results of the experiments 





were described and discussed, in order to arrive at a 
correct theory, and so at a practical result. ; 

The second paper treated of the nature of tropical 
waters collected in regions free from ordinary sources of 
contamination, but containing large quantities of dis- 
solved vegetable matter. These waters, wherever their 
place of origin, presented a great similarity of composi- 
tion, samples from Mauritius, the West Coast of Africa, 
Uganda, and the West Indies having the same charac- 
teristics. In all cases contamination was caused by the 
water remaining stagnant, or flowing slowly through 
regions rich in vegetation, which by its decay produced a 
large quantity of vegetable débris absorbable by the 
water. Pure tropical waters might be obtained even from 
a district densely covered with vegetation, provided that 
the flow .was sufficiently rapid. , 

The purification of waters of this class was very diffi- 
cult. The authors had found by experiment that treat- 
ment with iron was generally efficacious, but the treat- 
ment must be more thorough than was necessary with 
ordinary water supplies. The peculiar character of these 
waters charged with vegetable matters rendered the 
removal of the iron difficult ; casual aeration by fountains 
or cascades was insufficient. Systematic aeration, so as 
to ensure an abundant supply of oxygen, was requisite. 

Various methods had been tried, and finally an appa- 
ratus had been devised in which the water was caused to 
flow through perforated plates, emerging in streams of 
small diameter and exposing so large a surface per unit 
volume of liquid that rapid absorption of oxygen from the 
air was made certain. fe was found thas if the water was 
delivered at or above a certain critical head, the streams 
of liquid remain distinct, and if they were caused to 

esce by some temporary disturbing influence, such as 
a t of wind, they resumed their position and indi- 
viduality as soon as the disturbing influence had subsided. 
The use of this critical head was essential for the proper 
working of the apparatus, and for the satisfactory aera- 
tion of the water. 

Plant designed on this principle had been erected to 
purify the water supply at Mauritius and in Uganda ; 
the method had sufficed to change water so loaded with 
vegetable matter as to be almost unpotable, into a drinking 
water of excellent quality. An account was given of the 
water works at Mare aux Vacoas, in Mauritius, and of 
the various improvements in the mode of purification 
which had been effected from time to time. The prin- 
ciple of aeration had also been usefully applied at Singa- 
= by means of intermittent filtration ; but the authors 

eld that the systematic process described above was 

referable on account of its certainty and compactness. 

hey considered that by this means it was practicable to 

urify difficult tropical waters so as to obtain a satis- 
lestery supply without excessive cost or difficulty of 
working. 


THE PROPULSION OF WARSHIPS. 
To THE EprTor OF ENGINEERING. 

Srr,—I beg to thank you very much for your article in 
ENGINEERING, of the 27th ult., on my paper on the above- 
named subject. I have, however, to ask you to kindly 
permit me to make a few explanatory statements :— 

a. As rds the fact that the torpedo is entirely sub- 

merged and that the ship is not, I venture to point out— 
(1) that in the case of large ships—say, those of over 
24 ft. draught—the larger'part of the hull is immersed to 
a greater depth than that at which the torpedo usually 
travels ; (2) that the lower portion of the hull is not sub- 
jected to the same wave resistance as the immersed upper 
portions of the hull; (3) that practically the lower part 
of the hull travels through the water under the same con- 
ditions as the torpedo does; (4) that the blunt form of 
the torpedo-head would offer less resistance than a fine- 
lined head was indicated many years ago-by the results of 
ory 3 experiments on long logs or masts, which proved 
that the resistance was much less when they were towed 
with the larger end first than when towed with the small 
end first. 
. b. I referred to the improved speed of torpedoes to show 
the advantages that had been obtained by experimenting 
with torpedoes of full size, and to call attention to the 
fact that we have had no corresponding experiments on 
large ships of deep draught and of widely ditferent forms. 
The cost of such experiments with large ships is almost 
prohibitive, but the designers of our torpedo-boat de- 
stroyers discovered the utility of bluff bows for their 
vessels in order to get high speed, and they have admir- 
ably adapted their practice to the principle. 

c. I refe’ to the fact that we have no experiments 
which give correctly the resistance of planes moving 
through the water at various angles from 0 deg. to 90 deg., 
and at different depths, say, from just awash to 30 ft. 
below the surface, and at various speeds from 10 to 70 
knots. Nor have we any experiments to give the resist- 
ance of wide, long planes towed horizontally and then 
vertically at various speeds. 

d. The admirable towing experiments of the late Mr. 
W. Froude were made on the Greyhound, a vessel only 
172.5 ft. long, 13.75 ft. draught, 33.2 ft. breadth, bluff in 
form, being only 4.8 beams in length. There cannot be 
the slightest doubt but that the formule of resistance 
derived from these experiments are correct for vessels of 
that size and form generally, and within the limits of 
speed at which that vessel was tried. 

e. The point I wish to press is this: that the formule 
derived from these experiments, and from model experi- 
ments generally, although they are true within certain 
limits, yet, when those limits are , these formule 
no longer apply, or that great modifications have to be 
made in them to suit the altered conditions; that, in 
fact, for this ticular matter there is no fixed law as 
there is for calculating the force of gravity or the action 
of the lever or pulley, or similar rigid mechanical appli- 








ances. I may venture to refer to the most valuable series 
of papers published in ENGINEERING some thirty years 
back on the flow of gases and steam through small orifices 
under different conditions of pressure, temperature, and 
external resistance, and to the extent to which the laws 
which appeared to be proved under certain conditions 
varied under different conditions. We may also take 
the familiar instance of steel wire. We may test it and 
find its tensile strength to be 100 tons per square inch, 
but a bar 2in. in diameter of the same steel will cer- 
tainly not have the same tensile strength per square 
inch as the wire had. 

f. In the discussion at the Institution of Naval Archi- 
tects on Mr. R. K. Froude’s paper, on ‘“‘The Wave- 
Making Resistance of Ships” (April, 1881), Professor 
Biles said, in reference to the remarks of Captain Curtis, 
that ‘‘the experiments of Mr. Froude had been made 
> ep models which run upon the surface of the water ” 
(the actual draught of the models does not much exceed 
15 in.), and I submit that these model trials do not give 
definite data for the calculation of the towing resistance 
of — of 400 ft. to 800 ft. in length, and 20 ft. to 30 ft. 
draught, and of 20 to 30 knots speed. We have recently 
had a vessel designed on data given by tank experiments 
pitted against another not designed from tank experi- 
ments, but from the experience and sound judgment of a 
man of open mind, and the tank-designed yacht, Sham- 
rock IIT., was hopelessly beaten by the American boat. 

g. With regard to the trials of ships which appear to 
show from the indicated horse-power that the resistance 
increases as the fifth, sixth, or seventh power of the 
8 , | maintain that it is not the resistance of the 
ship that increases so rapidly, but that the efficiency 
of the propeller declines as the proportion of horse- 
power per square foot of propeller surface rises beyond 
certain limits. In 1861-2 I made calculations on the 
thrust per unit of propeller surface at different depths 
and at various —- and found that there must be 
certain limits to the speed of revolution at certain depths 
in order to avoid large losses of propelling power ; but at 
that date the speed of propeller revolution was so small 
that the matter was not then of the great importance 
that it is now with our high propelling powers. I also 
made observations and calculations on the direction and 
velocity of the currents thrown back by the screw, by the 
results of which I was induced to — that the ~ om 
between 'the rudder-post and propeller should be filled up 
to reduce the resistance of the rudder-post and to prevent 
the rotation of the current thrown k by the screw. 
Admiral Sir Baldwin Walker, then Controller of the Navy, 
ordered this to be tried on Her Majesty’s gunboat Bull- 
finch, with the result that the maximum speed with the 
ordinary screw was increased from 8.545 to 8.728 knots ; 
the indicated horse-power being 254 and 257 respectively, 
the coefficient of performance being increased from 324.1 
to 340.6. The speed obtained by means of this simple 
device was nearly 0.2 knot ter than had ever before 
been obtained with all the Griffith, Hirsh, and numerous 
other propellers that had been tried during the four pre- 
vious years. 

h. I have dwelt, even to repetition, upon the question 
of ship resistance because, although Mr. Froude’s theory 
has been universally accepted, my investigations of the 
results of the trials of big ships show that, although that 
theory is correct for ships at moderate powers and 
moderate s; qt does not apply to very large ships of 
deep draught at high powers and at high speeds; and that 
the apparent agreement of ships’ results with model ex- 
periments arises from the efficiency of the propellers 
diminishing rapidly as the proportion of indicated horse- 

wer to the helicoidal area increases beyond certain 
imits. These limits depend to a large extent on the size 
of the ship, its proportion of length to m, its co- 
efficient of fineness, and particularly on the length and 
fineness of the after-body. In the case of the four ships 
of the Drake class, of 30,000 indicated horse-power, there 
was 200 indica’ horse-power per square foot of the 
helicoidal area of the original propellers, and my investi- 
gations show that the greatest efficiency of the screw 
propeller for vessels having their draught of water is 
when there are about 70 to 100 indicated horse-power per 
square foot of helicoidal area. (Note. —- Owing to a 
printer’s error in your article of the 27th ult. it is stated 
that I advocate a proportion of 7 horse-power per square 
foot of helicoidal area. It should be 70 to 1.) 

a, We are very limited in draught of water and in 
width of our ships by harbour and dock accommodation 
(but not so limited in length); we are therefore limited 
in the diameter of our propellers, and therefore in their 
disc area (however long our ships may be), and conse- 
quently other great changes must be made in the design 
of propellers in order to attain the greatest economy at 
moderate speeds, and particularly to attain the highest 
speeds from the maximum power which the boilers and 
engines can possibly develop. What those changes in 
propeller design should be I have endeavoured to work 
out; but it is not my intention to describe them here. 
But it is not probable that those who have been designing 
screw propellers on the lines introduced by the late Mr. 
Griffiths can willingly accept the view that any improve- 
ments can e in their designs, which represent to 
them the nearest possible es to perfection. In 
1859 the late Sir Henry (then Mr.) Bessemer told me that 
the great authorities on steel-making considered him to be 
a “‘ presumptuous quack ” when he propounded his views 
on steel-making, and they were not converted until he 
was able to supply steel at less than half the prices then 
current. I should gladly spend my own money on the 
trial of propellers on a ship of 10,000 to 30,000 indicated 
horse-power to show how far my views are correct or 
otherwise ; but under present circumstances I can only 
endeavour to call attention to the possibility of improving 





propeller performances. 
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j. With reference to the paragraph in your article that 
Sir William White had given his reasons against the em- 
ployment of triple propellers, I venture to say that the 
increase in the size and power of our ships necessitates 
the employment of triple screws in order to get sufficient 
propelling surface. Furthermore, the naval officers of this 
country, of Germany, France, Italy, and Russia, look at 
this matter from a totally different standpoint than those 
men do who have spent most of their lives on shore, and 
who have no probable chance of having to engage an 
enemy’s ships on equal terms or against long odds. Officers 
who have ever before them the “hour of battle and the 
week following,” a sea-fight at night or on a stormy day, 
may well hold views differing from those of peaceful 
civilians. Sir Edmund Freemantle, Rear-Admiral of the 
United eg coer clearly proved the case for triple pro- 
pellers for fighting ships when he pointed out, at the 
close of the —e that in the event of a twin screw ship 
being injured and listing, the only working screw would 
be probably much out of water, the s consequently 
very low, and steering exceedingly difficult, whereas in 
a triple-screw ship the centre screw would be always well 
immersed, give good speed and a current of water direct 
to the rudder, which would give good steering efficiency. 
These ‘‘ battle” considerations outweigh all questions of 
cost in dollars and of efficiency and economy as ascer- 
tained by trial-trip results. 

Lam, Sir, yours faithfully, 
GEORGE QUICK 
(Fleet Engineer, retired). 
20, Alleyn Park, London, S.E., December 12, 1903. 








OUR RAILWAYS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Your correspondent under this head (see page 
762 ante) rather misstates the case of the Dublin and 
Wicklow Railway Company. 

He says :—‘‘ Some years ago an electric tram was pro- 
moted and built on the road alongside the railway.” One 
would construe from this that it was entirely a new 
undertaking, while as a matter of fact it was not; for it 
was the then existent tram-line that was converted from 
horse to electric traction—a very different matter. The 
tram-line was built years before it was electrified. 

The present difficulty of the Dublin and Wicklow Com- 
puny is entirely of their own making, or, rather, want of 
foresight. It 1s an open secret that they could have 
bought this line at scrap-iron prices at one time. It was 
subsequently electrified, and sold to the Dublin United 


Tramways Company for, speaking from memory, 270,000/. 
Yours faithfully, 
J. O. M. Drxon. 


Castleford, Yorks. 








“THE SIX O’CLOCK MAN.’ 
To THE EpiTor oF ENGINEERING. 
Str,—I have been infinitely amused at some of the 
letters appearing in your columns on the above. What a 
pitiful tale they tell! Men dragged from bed at 5 a.m.,, 


working for hours without food—dropping down faint and- 


exhausted. Surely such suffering demands redress. There 
is another, and equally painful reflection. What a 
decline in the physique of our workman during the last 
40 or 50 years ! Why, I have known a young man—not 
over robust—turn out at 5 o’clock, break the ice for his 
morning tub, trudge a couple of miles to the shop, just 
snatching a cup of coffee-house coffee on the way if he 
had time, then working till 8.30. How a pile of thick 
slices and a bloater were relished in those days! As for 
the insinuation that little work was done, the foremen 
could be trusted on that point; and if the shop was a bit 
cold at starting, and the chisel felt icy, a quarter of an 
hour soon induced a healthy glow. Surely there must 
have been giants in those days; certainly I cannot re- 
member one case of fainting. 

Now if the present delicate condition of our workers is 
general, what are we drifting to? Where in the future 
shall we find men to carry on some of our hard work— 
outdoor work for instance? Are we to look forward to 
the time when the refining influences of education and 
culture will necessitate our mechanics being kept in glass- 
cases, wrapped in cotton-wool ; or will these elegant 
copies of the counting-house clerk be dispensed with alto- 
gether—and their work done by the much-detested alien ? 

Yours obediently, 


An Otp Foaery. 
London, 8.E., December 15, 1903. 








FERGUSON’S ‘‘ PERCENTAGE” 
THEODOLITE. 
To THE EpIToR OF ENGINEERING. 

Srr,—In the description of ‘‘ Ferguson’s ‘ Percentage’ 
Theodolite,” which appeared in your issue of December 4, 
you have omitted any reference to its advantages in 
levelling over rough ground. When the instrument was 
brought to my notice some time ago, it appeared to me 
that this was one of its most valuable properties, and it 
would be a pity if it were overlooked. 

In using the instrument it is always necessary that it 
should be planted over thestake or other mark from which 
distances and heights are to be measured. It is thus im- 
possible to obtain the height of the instrument above the 
mark by reading a staff placed on that mark, as is usual 
with a level ; and to pont the inconvenience of having to 
measure from the stake through the base of the instrument 
= # to the centre of the telescope, Mr. Ferguson em- 
ploys a plumb-bob hung on a tape, which is easily adjusted, 
so as to make the point of the bob just han p ho of the 
Stake, and which is so divided that the height of the 





instrument is at once read off by simple inspection. The 
advantage of this is obvious. 

Taking the same figures as those given in the example 
in your notice, by which the horizontal distance of the 
staff from the instrument is found to be 338.7 ft., and 
assuming that the height of the instrument is found to be 
4.26 ft., then, if the telesco adjusted so as to read 
4.26 ft. on the staff, it will inclined at the same angle 
as the line joining the original stake with the new point. 

Supposing the reading on the vertical circle now to 
be 15.21, then the height of the new point above the 
original point is 15.21 per cent. of its distance, or 


15.21 . 
338. sate 1) Bs - 4 
7 x 100 51.52. 


The making of the calculations may be facilitated by 
tables, but even as they stand they are of the simplest 
possible description, and in running a trial line through 
new country the a of time over the ordinary system 
would be immense. ith one setting up of the instru- 
ment the direction of the new point is found = one 
observation, its distance by two others, and its height by 
a fourth. Moreover, the staff has always to be held 
vertical, and not at right angles to the line of sight, as is 
necessary in observations with some other instruments. 
With this instrument two or three trial lines may be run 
over a mountain range with quite sufficient accuracy to 
determine their relative merits in much less time than it 
would take to run one with theodolite and level, while 
the pe igre | calculations are much simpler than those 
required with any of the other modern instruments, all 
of which have their graduations in degrees. 


Tam, yours, &c., 
December 11, 1903. G. JAMES Morrison. 








CENTRIFUGAL PUMPS. 
To THE EprTor oF ENGINEERING. 

S1r,— Owing to absence abrvad, I have been unable to 
comply earlier with the request of your correspondents, 
Messrs. Broom and Wade, Limited, High Wycombe, in 
your issue of December 4, page 763. 

I now send herewith a a one which is a reproduc- 
tion of Fig. 2 on page 719, showing the efficiencies of 
the 3-in. model pump, but with the actual revolutions 
added. These diagrams have been plotted out from our 
experiments made some time ago, and I am not able to 
continue the curves any further than shown. To make 
the diagram clearer, I have added the form of blade used. 

As regards speeds of centrifugal pumps, I should like 
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GALLONS PER MIN: 
LueT MEP CONSTANT WiZ: 29 FEET. 


TESTS OF J MODEL PUMP. 


18088.) 


to point out that the usual formula of the text-books, 
based on the square root of the head, under certain cir- 
cumstances, is wide of the mark, and the most striking 
illustration I can give of this is shown by Fig. 6 on page 
721 of your issue of November 27, where it will be seen 
that in tests of a 10-in. pump the curves of the revolutions 
at full bore delivery of about 2700 gallons and forced 
delivery of 3600 gallons per minute, become straight lines; 
showing that while the speed of the water is practically 
constant in the delivery pipe in each case, the slip varies 
in an arithmetical rather than a geometrical progression. 
In pumps for commercial purposes, liable to be used at 
all heights of lift, the output in makers’ lists is generally 
assumed as constant within the limits with which the 
pump is capable of dealing.. With such an assumption, 
it is evident that the speed of the pump must be prac. 
tically determined, as the formula based on VH at a given 
lift may be evidently wide of the mark at another lift. 
Users, on the other hand, too often do not reeqees | 
modify the speed of the pump to suit the height whic 
the water has to be lifted; indeed, when such is con- 





only varying, it is often very difficult for them to 
0 SO. 

The best pump, therefore, for commercial purposes ma 
not necessarily be the one which gives the highest effi- 
ciency under some particular pond ed but that which, 
whilst giving a large output, can most readily adapt itself 
with the least change of speed, and still maintain a good 
efficiency. 

I am, dear Sir, yours truly, 
F. H. Livens, ‘A.M. Inst.C.E. 
Lincoln, December 14, 1903. 








RAISING WATER BY COMPRESSED AIR. 
To THE Eprror oF ENGINEERING. 

Srr,—As I have been requested to give some further 
explanation of my formula for finding the volume of free 
air required in an air-lift pump, and as I notice some 
a errors in iy letter on the above subject 
se lished in your issue of the 11th inst., I beg to add the 
ollowing explanation of the symbols used :— 

V> = volume of free air, in cubic feet per second, 
required for raising the water. 

Q = quantity of water to be lifted, cubic feet per 
second. 


h, = depth, in feet, to which the rising pipe is 
immersed below the actual water level. 
ho = height, in feet, to which the water is lifted 
above this level. 
f = frictional resistance, in feet of water, for a 


mixture of air and water, at its mean_velo- 
city Ym—that is, for the volume Q + Vin= 


ho + f\ 
1 Save AM 
Q x + h 


In a air-lifts this velocity vm is assumed to be 
6 ft. to 8 ft. per second, so that it can be taken from a 
table of frictional resistances or calculated from any well- 
known formula, and the size of pipe fixed accordingly. 
yo = absolute pressure of atmosphere in pounds per 
square inch. ; 
absolute pressure of compressed air at the inlet 
to the rising pipe = 0.434 h, + 14.7. 
pm = mean air pressure = Pp (1 + loge PL. ) 
Po 


n= 


Tam, &c., 
C. T. Atrrep Hanssen, Assoc. M. Inst. C.E. 
319, Lordship-lane, East Dulwich, 8.E., 
Deconbar 16, 1903. 








LONDON AND BRIGHTON RAILWAY 
WIDENING. 
To THe Epiror oF ENGINEERING. 

Srr,—I venture to think there must be some mistake 
in the statement in your issue of December 4 that 
‘* bridges carrying the old tramway line of sixty years 
were encountered ” in making the Stoat’s Nest to Earls- 
wood relief line a short time back. That tramway com- 
menced at Merstham chalk pits, not at Redhill, and lay 
between the Brighton Railway and the high road toa 
point near the skew bridge described, where it crossed to 
the west side of the road, and therefore got still further from 
the new line. At Cane Hill it passed just in front of the 
asylum, higher up than the covered-way. In fact, the 
new line does not touch its course anywhere. Three of 
its over-bridges remain, but no brid that carried it. 
The line was called the Croydon, Merstham, and God- 
stone Iron Railway, and was in use from 1806 till 1838, 
when the Brighton purchased it, used a small piece of its 
site just south of Star Bridge for the line, and a bit further 
on for a spoil tip. Plenty of its stone blocks can be found, 
though not in situ. Were any of the cast-iron tram-plates 
discovered? What were the ‘‘ finds.” 

W. B. PAtey. 


{On making inquiry into the subject of Mr. Paley’s 
letter, we find that it was only the stone blocks and 
— of the brickwork of the old bridges that were 
ound in the spoil heaps tipped from the old line.—Ep. E.] 








Pic In GerMANY.—The production of pig in Germany 
in October was 869,463 tons ; the corresponding output in 
the corresponding month was 848,889 tons, 





INSTITUTION OF MECHANICAL ENGINEERS ; GRADUATES’ 
AssociaTIOon.—On Monday evening, December 14, a 
meeting of the graduates of the Institution was held. The 
chair was taken by Mr. B. M. Jenkin, and a paper on 
“Main and Auxiliary Steam-Pipe Work for Power 
Stations” was read by Mr. Henry Baker, graduate, of 
Warrington. The author’s paper gave a most com- 
prehensive description of the general arrangement and 
construction of the steam-pipes used for the distribution 
of steam between the engines and boilers of a modern 
power-station. The paper commenced with a description 
of the pipes and valves, and the usual methods adopted 
for an efficient drainage of the conde water from the 
pipes. A description, illustrated by several wall diagrams, 
wus next given of the various systems of pipe ‘‘ ranges ” 
adopted, such as the ring, double and single main ranges. 
The author then discussed the merits of the different 
materials used for the pipes—copper, cast iron, and lap- 
welded or solid-drawn steel—together with the means 
adopted to take up the large amount of Ye aap ga and 
contraction which takes ey in long lengths of pipes. 
The paper concluded with a description of the arrange- 
ments of the feed pumps, exhaust ey &c. An in- 
teresting discussion followed, in which the chairman and 
Messrs. Barrs, Wans, Gauvain, Howl, and Smith took 
= Votes of thanks to the chairman and the retiring 

onorary secretary, Mr. W. P. Gauvain, terminated the 
proceedings. 
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MILITARY TRACTOR. 


CONSTRUCTED BY MESSRS. R. HORNSBY AND SONS, LIMITED, GRANTHAM. 








Ir will be remembered that early last year the War 
Office offered three prizes, of respectively 1000/., 750/., | 
and 5001., for a military tractor using as fuel ordinary | 
lighting oil. Though the competition was open to| 
the manufacturers of the world at large, all, with one 
exception, considered the conditions of the tests to 
which the cars were to be subjected too onerous for | 
them to meet, and, as a consequence, the only com- | 
petitor has been the firm of Messrs. R. Hornsby and 
Sons, Limited, of Grantham, who submitted for trial 
the tractor which we illustrate on this page. This 
tractor is a development of the well-known Hornsby- 
Akroyd oil-engine, and has so thoroughly satisfied 
the authorities that it has been awarded not only 
the first prize of 1000/., but also a bonus of 180/. 
additional. This bonus was offered should any 
car succeed in running more than 40 miles with- 
out requiring supplies of water or oil, and was 
fixed at the rate of 10/. per mile for each mile 
in excess of the limit named. The conditions of 
the trials provided that the tractor was not to exceed 
a gross weight of 13 tons when fully loaded with all 
its fuel and water, and with all stores necessary for 
its proper manipulation in the march, and must be 
independent of any extraneous machinery for the 
supply of its motive power. It was to be able te 
complete a run of 40 miles, hauling a gross load of 
25 tons, and at a speed averaging 3 miles, but not 
exceeding 5 miles, an hour, over a roads with 
gradients up to] in 18. It was also to be able to run 
up to8 miles an hour on a level road, with 124 tons 
load; to climb a hill 1 in 6 with the same load ; and 
to go through 2 ft. of water. It was to be fitted with 
winding gear, carrying 75 yards of flexible steel-wire 
rope, with a breaking strain of not less than 15 tons, 
and capable of working fore or aft, or within 90 deg. 
either way. 

The runs were made at Aldershot, where, as shown 
in the trials with steam tractors a couple of years ago, 
very searching tests of the reliability of a car could 
be made. The distance covered was about 500 miles, 
and in addition to this the tractor in question had 
previously travelled about 200 miles in experimental 
runs through the country round Grantham, and 
had further made with its own power the trip to 
Aldershot. When opened up there at the com- 
pletion of the trials, all —— parts were, never- 
theless, found in perfect condition. The engine 
has two cylinders with connecting-rods coupled to a 
single crank, and as the Otto cycle is used, there is 
thus one impulse every revolution. The cylinders are 
water-jacketed, and the heat is afterwards extracted 
from this water by an air-cooler, the efficiency of which 
is such that the loss of water amounts to less than a 
gallon on arun of 30 miles with a full load behind | 








the draw-bar. The oil supply provided is about 
100 gallons, which is sufficient on an average road 
for a run of about 70 miles. The crankshaft is 
designed to rotate at 350 revolutions per minute, and 
a four-speed gear is provided, the respective rates 
being 14, 3,5, and 8 miles per hour. A _ reversing 
motion is, of course, also fitted, as well as suitable 
coupling gear for driving the winding drum. Special 
attention has been paid to the lubrication of the work- 
ing parts, and the efficiency of the means taken to this 
end is well shown by the absence of wear on these 
parts, in spite of the tractor’s hard work under trying 
conditions. 








THE PURCHASED BATTLESHIPS. 

WE regret to find that in our article last week, 
entitled ‘The British Admiralty and Warship 
Design,” we failed to give full credit to Sir Edward J. 
Reed for the part he had taken in the designing of 
the two vessels just purchased from the Chilian Govern- 
ment. The facts are stated so clearly in a letter from 
Sir E. J. Reed, which appeared in the 7imes of yester- 
day, that we feel we cannot do better than reprint this 
communication. It is as follows :— 


To THE EDITOR OF THE Z'imes. 

Srr,—Although the article which appears on page 5 of 
the Times of to-day respecting the above ships appears 
to me to be premature—resting, as much of it necessarily 
does, upon imperfect information—there is one passage 
in it which seems to call for immediate notice in order to 
prevent a grave misconception. If the origin of the 
design of the ships had been what the writer supposes, 
the ‘‘actual designs” of the two ships could hardly be 
alike, because they would be the products of two separate 
and competing firms. It is of importance, both to the 
Admiralty and to naval architects, to have it understood 
that the designs in all essential particulars are exactly 
the same. During the quick building of the ships it has 
not been possible to secure that every internal detail 
should be precisely the same in both, but what are known 
as the ‘‘actual designs” of both are the same. 

To make the matter clear, it is necessary for me to 
traverse the statement that ‘‘ Sir Edward Reed advised 
the Chilian Commission as to the great features,” leaving 
the rest to the contractors. The only commission that 
existed when these ships were designed and ordered con- 
sisted of myself, except that his Excellency the Chilian 
Minister was united with me, at my own suggestion 
made in Chile, in order to enter into the contracts on 
behalf of the Chilian Government. Some months later— 
also as arranged in Chile between the Government and 
myself, and by my desire—the Chilian Minister was re- 
placed in the commission byAdmiral Simpson, a most 
fallent and distinguished Chilian officer, and we two 

ave ever since constituted the authorising and control- 
ling ‘‘ commission.” 

On the voyage home from Chile I devoted most of 








my time to this design, and had to regulate it to suit the 
Chilian dock at Talcahuano at the midship section and 
throughout the length. I made it a condition with the 
two great building firms who were offered the work that 
the design should be one and the same for both the ships, 
and, while giving their naval architects such scope as was 

ssible under the circumstances, and profiting, I trust, 
oy the suggestions of both, the actual Socign was settled 
in my office and under my instructions, I myself conform- 
ing to what had been agreed upon in Chile between the 
head of the Chilian navy (ex-President Admiral Montt), 
his naval advisers, and myself, subject to some minor 
—, suggested by wire from Chile on my return 

ome. 

It will be seen, therefore, that the ships are alike in 
design, and that the design, while prepared under my 
particular directions, had the great benefit and advantage 
in an early stage of the assistance of the firm of Sir W. G. 
Armstrong, Whitworth, and Co., whose name and fame 
are so well known, and likewise of that of Vickers, Sons, 
and Maxim, whose director of naval construction is Mr. 
James Dunn, who obtained such great experience and 
authority in the Admiralty Office. 

As the ships in question are still under the care of 
Admiral Simpson and myself, and I am still serving the 
Chilian Governinent, I will only add that, when I enjoy 
greater freedom in this matter, I may assist in the com- 
parisons which your correspondent has started between 
these two ships and the completed ships of the Admiralty, 
and deal more fully with his present contribution. 

Iam, Sir, yours obediently, 
E. J. Rrep. 

Broadway-chambers, Westminster, 8.W., Dec. 16. 








SrkAM-BoILERS AND THE AIRE.—On Monday the 
Yorkshire Section of the Society of Chemical Industry 
met at Leeds, Mr. J. E. Bedford in the chair. Professor 
Proctor, of the leather industries department of the 
Yorkshire College, dealt with ‘‘ Recent Methods for the 
Technical Analysis of Water.” He pointed out the pre- 
cautions which he considered necessary for accurate 
results in analysis, and referred to the determinations of 
Pfeifer and Wartha, dwelling on the formule for the 
calculation of lime and sodium carbonate required for 
softening water from the results of the determinations 
indicated. In a discussion which followed, Mr. W. 
Richardson raised the question of the use of carbonate of 
soda in connection with the softening of water for steam- 
boilers. The chairman said water from the Aire seemed 
apparently difficult to deal with, for it contained sewage 
and also matter from the dyeworks between Bradford and 
Leeds ; but, taken altogether, it was not a bad mixture. 
He suggested the use of caustic soda, mentioning that, 
with its adoption, boilers had been in use for 30 years at a 
stretch. In his reply, Professor Proctor, referring to the 
Aire, suggested that perhaps the sewage was useful in 
preventing the scaling of the boilers. r. W. Cobb, of 
the Farnley Iron Company’s works, presented some notes 
on coal ash, and gave some interesting results of experi- 
ments which he had made, 
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PORTABLE PRESSURE-GAUGE TESTER. 











Now that the Factory Act re uires that every boiler 
shall be fitted with a pressure-gauge in proper working 
order, it behoves all users of steam-power to see that 
the regulations of the Act are carried out. Some ready 
means, therefore, of testing pressure-gauges cannot 
fail to be appreciated both by boiler-owners and in- 
spectors. It is an easy matter to tell by examination 
whether the safety-valves or water-gauges are in good 
working order, but such is not the case with pressure- 
gauges, whose accuracy cannot be vouched for unless 
they are tested against a standard gauge. This, 
under ordinary conditions, is more or less a 
troublesome operation, for, as a rule, the gauge 
has to be taken off the boiler and sent to the 
makers, where it is compared with a standard in- 
strument. Of course, any gauge whose accuracy is 
doubted can be tested by steam while it is in position 
on the boiler by means of a standard gauge, which is 
screwed to a connection provided for it; but this 
method has the disadvantage that it is only possible 
to test the gauge up to the usual pressure of the 
boiler. Now it is well known that a gauge may 
register accurately from atmospheric pressure up to 
the usual boiler pressure, and yet fail to give a true 
record when tested above the latter pressure, and 
as this is the very place where accuracy of reading is 
most desirable, it is a great advantage to have 
some ready means whereby gauges can be tested, either 
on or off the boiler, to pressures above the maximum 
at which the boiler works. 

This advantage can now be had by employing the 
very neat and simple little instrument known as the 
‘Vulcan Portable Gauge-Tester,” which we are about 
to describe, and which is the invention of a member 
of the staff of the Vulcan Boiler and General Insur- 
ance Company, Limited, Manchester, and is manufac- 
tured by Messrs. Schiffer and Budenberg, Limited, 
London. The apparatus is clearly shown in the figure 
above, from which its extreme simplicity will be 
seen at a glance. It consists of a pump, which stands 
vertically on a circular base. Fron the standard 
which carries the pump two branch pipes project, one 
of them carrying the standard gauge, shown on the 
left in the illustration, and the other the gauge to be 
tested, not shown in the engraving. A small cock A is 
placed on the branch between the latterand the standard 
gauge, by means of which communication between the 








two gauges can be closed. The pump has a leather at 
the end of the piston similar to a bicycle tyre-inflater, 
and at the bottom of the pump-barrel there is an india- 
rubber tube valve similar to Wood’s valve used on 
Dunlop tyres. A small cock B is provided for allow- 
ing the air to leak from the pump delivery chamber 
in order that the pressure may be gradually reduced. 
A few strokes of the pump are all that are needed to 
bring the pressure of air up to what is required. In 
the apparatus under notice, the standard gauge is 
graduated up to 300 lb. per square inch. a 

When it is desired to test a gauge in position on 
a boiler, it can be done by fixing the apparatus at 
the top of the water-gauge fitting, or to the connec- 
tion usually provided on the syphon pipe of the steam- 
gauge. hen the latter is done, the cock between 
the boiler and the gauge to be tested is closed, and 
the tester fixed to the syphon by means of the con- 
necting T-piece D with the tapered screw, shown in our 
illustration, this T-piece being attached by the union 
which holds the gauge under test in our illustration. 

When the apparatus is used for testing a gauge 
while in position on the boiler, the cap C of the pump 
is unscrewed, the piston is withdrawn, and the pump- 
barrel filled with water; the cap C and the piston 
are then replaced. This is done in order to keep 
the pump cool. When gauges are tested while in 
position, the pressure can readily be raised above 
the working pressure of the boiler by merely shutting 
off the connection to the boiler by the cock usually 
supplied for the purpose, and then using the pump 
till the pressure rises to whatever may be desired. 

The tester is also made in a stronger form than the 
one we have described, and is wi with water for 
testing hydraulic gauges. In this case a screw is used 
for forcing down the piston. These instruments ought 
to prove a great boon to boiler inspectors. 








Coat In France.—The imports of coal into France in 


the first nine months of the last three years were as|q 


follows :—1903, 9,336,330 tons ; 1902, 7,902,880 tons ; 1901, 
9,049,050 tons. British coal figured in these imports for 
4,370,370 tons, 4,420,410 tons, and 5,188,810 tons respec- 
tively. On the other hand, more German coal is entering 
France, the imports to September 30 having been 780,180 
tons, as compared with 618,570 tons and 592,120 tons 
respectively. 





INDUSTRIAL NOTES. 


Laxzour troubles are looming in the near future in 
the Australian Commonwealth. The Labour party . 
in some of the colonies, especially in Victoria, had 
become so overbearing that a reaction set in; this 
reaction became more emphatic in Victoria by reason 
of the railway strike, as was shown in the way that 
the strike was crushed. But, of course, the Labour 
men do not forget, and do not forgive, the action taken 
by the Government and supported by the bulk of the 
Opposition on that occasion. In some of the other 
acti the Labour party is weaker; in those, however, 
the Labour leaders feel the same antagonism against 
both political parties for the course pursued, even if the 
feeling is not quite so pronounced. The election con- 
tests now being pe emphasise the situation. Both 
the Government and the Opposition seem to desire the 
defeat of the Labour party, Dut neither is bold enough 
to proclaim the fact. On the other hand, the Parlia- 
mentary Labour leader declares boldly that the Labour 
party care a for either ; the party fights do not 
concern them. They will support measures tavourable 
to Labour by whomsoever brought forward, but will 
not ally themselves to any party or section. They 
fight for their. own hand. ‘They—like some in this 
country—-seem to think that the highest ideal of 
Parliamentary life is to.use every party for their own 
advantage, but to confide in none, It is not a high 
ideal ; certainly it is not. patriotic. 

The attitude taken in the Commonwealth elections 
is tersely put. by Mr. Watson, the Parliamentary 
Labour leader. e says :—‘‘ We are not concerned 
with either of them. (political parties). If either 
formulates a programme which commends itself to us, 
we will support the proposals with which we agree. 
We do not care who proposes the legislation so long 
as it is of the character we approve. Otherwise— 
well, neither can count. on us. We have a definite 
policy, and will accept anything which will help us to 
realise it, and fight against anything which would block 
us.” It is dangerous to a nation for its government to 
be conducted on. the lines of sectional advantage. It 
does-not realise the old political cry of the early labour 
leaders in this country :—‘‘ Government of the people, 
by the people, for the people.” This means all the 
people, the welfare of each in so far as is practicable. 
Government by class sections, in the selfish intérests of 
such, is baneful, and in the long run will bring disaster. 
The policy inculcates class war ; what Australia wants 
is industrial peace. The country is vast and full 
of material resources. When more thickly populated, 
it will be vast enough for empire, of itself, by itself, 
for itself. But reckless division, on selfish lines, 
will mar its progress and end in disaster, in which 
the Mother-Country will be sure to share. 





The labour question in South Africa becomes more 
complicated as time goes on. It is likely, indeed, to 
introduce difficulties almost as great, if not even 

reater, than those which provoked, it is said, the 

ransvaal War. It is reported that two Labour candi- 
dates have appeared for seats in the Legislature, to 
represent the interests of the white labour man. 
These, it is said, have been discharged by the 
employers for appearing as candidates. Then there 
was the deputation to the Lieutenant-Governor on 
the question, representing the South African Labour 
League, and four or five other labour associations, all 
opposed to the introduction of alien labour. The 
deputation suggested a referendum on the question. 
The reply of the Lieutenant-Governor indicated that 
the referendum would be, or might be, applied in this 
case, though he was averse to such a policy generally. 
He further stated that no action ond be taken, by 
legislation or otherwise, without the sanction of the 
Home Government, through the Colonial Office. This 
will throw the responsibility upon the British Govern. 
ment, 

The monthly report of the Ironfounders states that 
the condition of trade is far from satisfactory. It notes 
that the pig-iron market is depressed, and that there 
is a downward tendency in the finished branches of 
iron and steel, which affects the ironfounders’ labour. 
The report adds that the depression is increasing, and 
is adding to the list of unemployed, there being an 
increase of 164 on donation benefit over last month. 
The outlook for the winter is descri as bad, and 
members are reminded that there will be calls upon 
the benevolent fund. The total number on the funds 
was 3296—increase, 189. Of the total, 151] were on 
donation benefit, 1119 on superannuation allowance, 
439 on sick benefit, 54 on dispute benefit, and 173 
other unemployed members. There was an increase 
under each howd, except disputes, where there was a 
ecrease of two—from 56 to 54. The total number 
of members was’ 18,427. The cost of benefits in 
the month was 1120/. lls. 6d. weekly, or over 
ls. 24d. per head per week. But the ce in 
hand increased by 152/. 18s. 7d., the aggregate 
being 103,541/. 8s. 10d., or more by over” 33000, 
than a yearago. One reason for this is the fewness 
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and limited character of strikes in this union. The 
returns as to the state of trade are mostly discouraging. 
They show an increase in the number of places de- 
scribed as very bad, and a decrease in those where 
trade is said to be very good ; only eleven branches, 
with 1042 members, so describe the state of trade. 
The depression seems to be very general, but in 46 
places it is, or appears to be, rather acute. 





The report of the Amalgamated Society of Car- 
penters and Joiners deplores the general outlook, 
which, in so far as that branch of trade is concerned, 
is not reassuring. ‘‘ The number of unemployed has 
reached formidable proportions,” the numbers being 

retty generally distributed throughout the country, 
but larger in the shipbuilding centres. In the country 
districts trade is also bad, and there are no signs of an 
early improvement. The report notes with satisfaction 
that the Government has at last conceded an advance 
in wages to members of the union working in His 
Majesty’s dockyards, after two years of agitation, of 
1s. 6d. per week ; the rates now are 32s. 6d. per week 
for hired men and 31s. for establishment men. The 
total number of members at date was 72.988. Of these, 
3643 were on unemployed benefit, 1520 on sick benefit, 
and 1415 on superannuation allowance. Strikes are 
reported in several places, and in eleven others disputes 
exist which require that men seeking work shall first 
consult the branch secretary. Members are again 
cautioned against accepting a sum of money in dis- 
charge of a claim made on their behalf by the society, 
and its expense. In that way the union has to 
pay the costs of the solicitor. This appears to be the 
way in which some insurance companies act. They 
resist the claim as long as possible, then effect a 
compromise, saddling the society with the costs. The 
members are told that they must engage and pay the 
solicitor, or submit the action to the Court, or only 
accept such payment as the society can obtain, wit 
the costs. This attitude is a fair one under the cir- 
cumstances. 





The iron trade in the Wolverhampton district is 
described as depressed. The demand both for raw and 
finished material has so decreased that the orders 
booked from time to time barely suffice to keep the 
works going over a single week. Even makers of 
best bars—generally the branch least affected—have 
not been able to keep the men on full time. In other 
branches consumers seem to have bought just suffi- 
cient to keep them going up to the Christmas holidays, 
and do not seem inclined to purchase further, even 
when concessions are offered. Merchants are un- 
willing to speculate in view of foreign competition 
and the possibility of lower prices in consequence. 
Steel is enacly displacing iron, and American and 
German makers are supplying large quantities, and 
Welsh makers compete Cae with local makers in 
the district. The position of the engineering and 
allied trades is not so good; there is an increasing 
tendency to slacken off in most branches, but not, as 
yet, to any very great extent. The hardware indus- 
tries are in a similar condition, without life or energy 
in most cases, though not severely depressed to any 
extent at present. 





In the Birmingham district business is quiet in the 
iron trade. Stocks are low, but purchasers are few. 
Producers maintain their rates, but orders are with- 
held, Best bar makers appear to be fairly well off at 

resent, but there is not much work in hand for the 

ew Year. American and German makers of steel 
offer at low rates. The engineering and allied trades 
are quiet, and the prospects are not reassuring. In 
the other iron, steel, and metal-using trades there is a 
tendency to slacken off, and the prospects for the com- 
ing year are not propitious. 





Reports from the chief engineering centres of Lan- 
cashire indicate an increasing slackness in most of the 
engineering branches and allied trades. A few of the 
leading machine-tool-makers are able to keep fairly 
well engaged on specialities, but otherwise many are 
only moderately off for orders, and some are working 
for stock. Electrical engineering is, it is said, tapering 
off, though hitherto most sections have been busy. 
Locomotive builders also complain of a scarcity of 
orders. The other branches and the cognate trades 
remain for the most part quiet, the worst being the 
textile - machine- making sections. Altogether the 
situation is sa omer as discouraging, especially as 
there are no indications of anything like a revival at 
the commencement of the New Year. The iron market 
has been dull and inactive, so much so that there has 
been no real test of prices. The finished branches have 
been slack in almost all classes of iron. 





A new development has arisen in connection with 
the engineers’ strike at Dundee. Employers and 
employed had faced each other in such a determined 
attitude that a deadlock was imminent. But last 


week the employers made another move, with what re- 
sults remain to be seen. They secured, it is said, a squad 





of Dutchmen, and these had arrived at Dundee with 
the intention of starting work. Perhaps their appear- 
ance will lead to some compromise between the parties. 





A special conference of the Miners’ Federation met 
in London last week to consider the course to be taken 
with respect to the proposed reduction in wages. The 
men in the various districts voted against the terms 
proposed. In consequence of this attitude the confer- 
ence decided to reject the pro terms, so that now 
Lord James of Hereford will be called in to decide 
upon the resolution submitted on November 20 last. 

The poll of some 3500 London cabmen as to whether 
the ‘‘ privileged” cabmen at railway stations should 
be allowed to re-enter the union resulted in a majority 
of 262 against: for, 1271; against, 1533. It is 
thought that this vote will favour a strike of the street 
drivers. Certainly there are too many of them in the 
chief thoroughfares now. 





The Belfast Farriers came out on strike last week 
for increased wages and shorter hours of work. They 
had memorialised the employers, who took no notice ; 
they then tendered their notices, and when the time 
expired they left their work. 





The strike of joiners at a large firm iz Woolwich, 
which began about a fortnight ago, was °miceb!; 
settled last week. The men required shorter hours 
during the winter months. 


There seems to be a determination on the part of 
the Royal Dockyard authorities to weed .out the 
laggards, and to encourage efficiency among the men. 
It is generally believed that no private firm would or 
could endure the waste of energy which is always 
taking place in the Government yards. sa 


Spain is still troubled with the labour question, and 
again in Barcelona is it most keenly felt. On this 
occasion the printing trades are up in arms, and after 
giving notices and trying to negotiate terms, the com- 
positors, printers, lithographers, and others came out 
on strike last week. Some disturbances. took — 
and several arrests were made, some of the men being 
detained in custody. 

Bordeaux was a in a state of ferment, owing to 
demonstrations against the employment agencies. The 

ings were of such a character that the military 
were called out, and they charged the crowd. A 
number of persons were injured, some, it is said, 
seriously. Here, also, a number of arrests were 
made. 

At Lyons some 10,000 employés in the silk trades 
struck work, their demand being for an increase in 
wages and shorter hours of labour. Public demon- 
strations were held by those on strike, but no serious 
mishaps occurred, nor did the authorities interfere. 
Efforts were made to effect a settlement. 

An American court, at Chicago, has fined a trade 
union—the Franklin Union, No. 4, of the Press- 
Feeders’ Association—for violating an injunction of 
the court, issued as the result of assaults committed 
during a strike. The fine is 1000 dols. The union 
— treated as a corporate body, liable to action and 

ne. 








Kine’s CoLLEcE Enoinrerine Socrery.—On the even- 
ing of the 10th inst. a very interesting lecture on 
aluminium was delivered by Professor E. Wilson, 
before the King’s Daleee Engineering Society, and was 
very well attended. The lecturer begun by describin 
the method of reduction whereby bauxite is conver 
into alumina and the latter into aluminium by means of 
the electric furnace, one of which latter he illustrated by 
means of a sectional drawing. The process of reduction 
lends itself to continuous working, and the comparatively 
low price of aluminium is due to this fact, and also to the 
cheap power in the form of water which is available at 
Foyers, in Scotland, where, as is well known, a very coni- 

lete installation for the manufacture of aluminium has 
m in operation for some years. A series of lantern 
views of these works was exhibited, which added very much 
to the interest of the lecture, inasmuch as it enabled 
those present to carry away with them a good idea of the 
nature and extent of the processes required for the pro- 
duction of the metal. Numerous articles made out o' 
aluminium were exhibited, having been lent by the 
British Aluminium Company, Limited, and some speci- 
mens of ten aluminium art-work from India were 
also shown. The lecturer had provided numerous 
tables showing the properties of aluminium, and these 
were frequently referred to during the address. The ease 
with which welding can be effected was mentioned, par- 
ticularly with rd to the bearing it had on the making 
of sound joints in electric wires in the field, in cases 
where aluminium was used instead of copper. One of the 
most interesting points of the lecture was the reference 
made to a new explosive called ‘‘ammonol,” which is 
formed by mixing finely-powdered aluminium with nitrate 
of ammonia and a small portion of charcoal. This explo- 
sive is said to be exceedingly safe to handle, as it appears 
hardly — to explode it by any amount of rough 
usage. hen, however, it is fired by means of a fuze, it 
is said to be the most powerful explosive known. 





GAS-ENGINES. 


Recent Developments in the Construction and Working 
of Gas-Engines.* 
By Professor D. 8. Caprrr. 

THE gas-engine as a successful machine is the product 
of the latter half of the century which has just closed ; 
and although the steam-engine, with a century’s start, 
still holds the field, and has even burst into fresh vigour 
with the turbine and the use of more highly superheated 
steam, it has already been considerably surpassed in 
thermal efficiency by its younger rival ; and there are not 
wanting signs that in practical convenience and general 
applicability it may ere long also yield the palm to the 
internal-combustion engine. 

To ee: understand the steps which have more 
recent. — made in the development of the gas-engine, 
it will be necessary to briefly refer to the more important 
points in its earlier history. 

The earliest commercially successful gas-engine was the 
Lenoir, of 1860, in which a mixture of gas and air was 
drawn into a cylinder and fired at about half-stroke, and 
then expanded, exhaust taking place on the return stroke. 
This was a double-acting engine, an explosion taking 
place each side of the piston every revolution, and the 
quiet — and steadiness of a steam-engine were 
retained with its other characteristics. Ignition was 
electric. The cost of running was, however, great, as it 
required about 100 cubic feet of coal-gas per indicated 
b orse-power per hour. 

In the Paris Exhibition of 1867 its successor—the Otto 
and Langen engine—first appeared. It was a mechani- 
cally ected improvement of an earlier engine invented 
by two Italians, named Barsanti and Matteucci, and was 
so arranged that an explosion drove out a free piston like 
a projectile, which in its upward flight produced a vacuum, 
against which atmospheric pressure did work on the 
return stroke. The clutch applied to this engine was 

robably the earliest, and certainly one of the most 
beautiful, examples of a free wheel. In this engine the 
gas consumption was less than half that of the Lenoir 
engine, but the economy was obtained at the expense of 
practical convenience, the engine being noisy, irregular, 
and uncertain in action. 

It was then that Dr. Otto re-invented and developed 
mechanically the earlier suggestion of Beau de Rochas, 
that the systematic and controlled compression of the 
mixed gases before ignition could alone insure satisfac- 
tory and economical working. 

rom that date—1876—to the present time the well- 

known Otto cycle has held the field against all com- 

titors, and it is only now that there seems any proba- 
ility of its pre-eminence being successfully challenged, 

The cycle, as is well known, consists of :— 

1, An outward suction stroke. 

2. A return compression stroke. 

3. An explosion at constant volume and partially at 
constant pressure and subsequent expansion. 

4. An exhaust stroke—four strokes in all per explosion, 

The practical disadvantages of such a cycle as com- 
pared with that of the steam-engine are manifest. Some 
of these are :— 

1. It involves an engine considerably larger for the 
same power. 

2. The velocity of the crank varies within much wider 
limits, as the explosive stroke is followed by three strokes 
in which negative work is done. 

3. The noise and the strain on the working parts are 
much more considerable than is the case with a steam- 
engine. 

hermodynamically, the much greater temperature 
range gives a large theoretical advantage to the gas- 
engine; but, on the other hand, it has only recently been 
found possible to practically approach the ideal Carnot 
cycle nearly as closely as the steam-engine does, and the 
very elevation of the maximum temperature which is 
theoretically so beneficial makes lubrication of the work- 
ing partsimpossible without artificially cooling them, and 
thus deliberately throwing away a very considerable 
portion—30 to 40 per cent.—-of the heat supplied. 

The improvements and developments which have taken 
place in the gas-engine in recent years may be said to be 
of two kinds :—First, gradual and steady progress has 
been made in improving and rendering more efficient the 
Otto cycle ; second, attempts, hitherto only partially suc- 
cessful, have been made to replace the Otto cycle by others 
which will give more uniformity of crank effort—greater 
efficiency and easier regulation. Outside either of these 
lines of development there has been advance in the 
cheapening of the fuel used—cheaper gas and gas more 
directly suitable for heat production laies employed. 
Successful attempts have also been made to utilise the 
valuable carbonic-oxide gas which has hitherto been going 
to waste from the blast-furnaces, whereas it might supply 


f | thousands of horse-power continuously ae and day if 


only it were burnt in a gas-engine. It will be impossible 
within the limits of a paper such as this to do more than 
touch upon some of the examples of the more important 
developments in these several directions. ‘ 
Taking first the development of the Otto engine. 
Messrs. Crossley have made rapid and great improve- 
ments in its construction and working. The original 
slide-valve has been replaced by mushroom exhaust and 
air and inlet valves, and by the incandescent tube- 
igniter. Small engines are sometimes still fitted with 
metal tubes--larger sizes with special porcelain tubes in 
duplicate, so that liability to breakdown 4 the bursting 
of a tube may be said to be eliminated. These changes 
have rendered possible increased compression and explo- 
sion pressures and larger port areas. The 30 lb. per 








* Paper read before the Junior Insitution of Engine2rs, 
December 4, 1903. 
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square inch compression — of the earlier engines 
has given place to the 100 Ib. or 120 lb. compression pres- 
sures of the later ty When using rich lighting-gas, 
this involves very high explosion pressure, and special 
construction has had to be adopted to prevent destruction 
of the cylinder ends and (to relieve the pressure on the 
exhaust. valve, which may be 40 Ib. or 50 1b. per square 
inch. at..release) compensated valves are bowl Higher 
compression involves reduced compression volume, and the 
ports and clearance volumes have therefore to be reduced 
toaminimum. This makes it possible to reduce the area 
of cooling surface in contact with the hot gases at explo- 
sion, but nevertheless the temperatures are so high 
(3000 deg. to 3500 deg. Fahr.) that exhaust valves and 
pistons, as well as cylinder barrels, have to be water- 
cooled. 

Thermodynamically, the raising of the compression pres- 
sure makes the compression correspond more closely to 
the adiabatic return from lowest to highest temperature 
of the Carnot cycle, but the isothermal stage of the 
Carnot cycle has to be omitted almost entirely. More- 
over, with a rich gaseous mixture the compression cannot 
be carried as high as desirable from the theoretical point 
of view, as the critical ignition pressure and temperature 
for the mixture would be reached, and pre-ignition would 
automatically take place. 

The successive increases in my aberowr pressure, accom- 
panied by other improvements, have resulted in the con- 
sumption of coal-gas per brake horse-power in the Cross- 
ley engine being reduced from 25 cubic feet by succes- 
sive stages to 17, 15, and 13.5 cubic feet per brake horse- 
power per hour, which means, with gas of calorific value 
equal to 680 foot-pounds per cubic foot, a thermal efficiency 
on the effective work of 27.6 per cent. With gas from a 
producer or blast-furnace the consumption would 
greater in proportion to the quality of the gas. To over- 
come or to reduce the inequality of the crank effort, 
inseparable from the Otto cycle, heavier flywheels have 
been fitted to the smaller sizes of engines. In the larger 
sizes the engines are built with two cylinders, one on 
each side of the crankshaft, both connecting-rods working 
upon the same crank. In this way an explosion every 
revolution can be obtained. Engines up to 500 to 600 
indicated horse-power have been built on this principle. 
Another type adopted by Messrs. Crossley, for engines of 
large power, is the inverted-cylinder vertical type, with 
the cylinders placed side by side at an angle to one 
another and to the vertical, so as to resemble very closely 
the diagonal Thornycroft steam-engine. This gives a 
very well-balanced engine. For very large powers 
four cylinders can he used, so as to obtain an im- 

ulse every stroke. The governing of the engine may 
; made very greatly to assist the regularity of running, 
and in recent types an automatically-regulating governor 
has been fitted, in which a perforated sleeve slides inside 
the admission valve under the control of the governor. 
The sleeve is driven by an eccentric through a rocking 
lever, with fulcrum adjusted through a right-handed and 
left-handed thread by the governor. By this means, 
without the necessity for a very powerful governor, 
recent experiments have shown that in the latest types 
of Crossley engine, between full load and no load, the 
speed can be kept constant to about 1 per cent. Electric 
ignition is only used by Messrs. Crossley where the con- 
ditions prevent a suitable jet for tube ignition being 
fitted. When electric ignition must be used, they prefer 
an electric igniter fitted with a permanent magnet. When 
the Crossley engine is used for electric lighting purposes, 
the dynamo can either be coupled direct to the crank- 
shaft or built upon the flywheel, so as to reduce the space 
occupied to its smallest dimensions. 

The gas-engines manufactured by the British West- 
inghouse Company also work upon the Otto cycle. 
These — are of the vertical type, and are built both 
single and double-acting. Single-acting engines are made 
either with two or three cylinders side by side. In the 
two-cylinder type there is one impulse every revolution, 
and with the three-cylinder type an impulse every two- 
thirds of a revolution. The crank effort is therefore very 
uniform, and the floor space occupied not large. The 
engines for electrical generating purposes are direct 
coupled to the dynamos. In the double-acting type the 
cylinders are generally arranged one each side of the 
dynamos. The engines are built on the enclosed model, 
the cranks and connecting-rods being enclosed in a casing 
which forms the framework of the engine and contains an 
oil bath. 

Gas and air are admitted into the mixing chambers 
through separate regulating valves, and thence pass 
through a mushroom controlling valve into the cylinder. 
With very small clearance volume the compression is 
high. Ignition is electric and the igniter is arranged as 
a movable plug carrying the necessary terminals. All valves 
are arranged so as to os readily accessible and removable 
for inspection. The governor regulates the quantity of 
explosive mixture, the proportion of air to gas remaining 
constant under all conditions of load. The centrifugal 
governor actuates the spindle of the admission valve and 
controls the charge. The admission valve can be set to give 
any required propewon of air to gas to suit varying 
qualities of gas. The engine is started automatically by 
compressed air. A reservoir is filled with compressed 
air on the previous run of the engine, or it may be charged 
separately. At starting, this compressed air is admitted 
to one cylinder, which it drives round until firing has 
taken place in the other cylinders. The engines may 
also driven by petrol or gasoline; but in this case the 
fuel must be gasified in a specially provided gasifier, and 
a charge of gasified oil and air is thence sucked into the 
cylinder. In the largest sizes the cylinders, exhaust- 
valves, and pistons are all water-cooled. In the double- 
acting engines the two cylinders are generally set with 
‘ranks at 180 deg., an impulse taking place at every stroke. 





The valve-gear is driven through worm-gear on the main- 
engine shaft and a horizontal cam-shaft fixed on the 
outside of the casing, a vertical spindle transmitting the 
wer from the worm on the main-shaft to the cam-shaft. 
he cranks in both types of engine are of the disc over- 
hung type, fitted with balance-weights. The main bear- 
ings are in many cases lubricated by forced lubrication. 
With the introduction of producer gas, and the use 
of blast-furnace gas, both of which are of poorer quality 
than coal-gas, and therefore require cylinders of larger 
diameter, engines of much higher power are being con- 
structed by a number of firms. ° 
Restricting ourselves for the moment to those engines 
which work on the Otto cycle, the following will furnish 
some of the more —— — of large engines at 
resent in use. The Premier Gas-Engine Company, 
imited, of Sandiacre, have specially developed this type 
of construction, and engines of 500 brake horse-power have 
been working for some time. In a paper read before 
the Institution of Mechanical er mp by Mr. H. A. 
Humphrey, so long ago as 1900, the results of the trial 
of such an engine are given working with Mond gas. 
The over-all efficiency —— H p *—was 70 per cent., and 
the gas consumed 52.09 cubic feet of Mond gas per indi- 
cated horse-power per hour, or 74.42 cubic feet per 
brake horse-power per hour. This corresponds to a 
thermal efficiency of 30.38 per cent. on the indicated 
horsé-power, or, excluding engine friction, 22.87 per 
cent. and 25.59 per cent, respectively, including and 
excluding the heat carried away in the steam. This 
firm employ single cylinders up to 250 indicated 
horse-power, and two tandem cylinders up to 1200 
indicated horse-power, and above 1200 indicated horse- 


be | power they are prepared to build double-tandem engines 


with four cylinders. A scavenging charge of air is 
supplied from a separate cylinder, which tends to prevent 
pre-ignition. The largest engine made by this firm 
of which the writer is aware is one with 38-in. cylinders, 
and with a — speed of 750 ft. per minute. Where 
steadiness of running is of paramount importance, govern- 
ing is accomplished by reducing the quantity of gas and 
eliminating blank strokes. Heavy flywheels constructed 
for high velocities, coupled with this system of governing, 
insure very great steadiness in running. 


& 
Probably the largest engines on the Otto cycle hitherto | gas 


constructed have been made by the Société Cockerill, of 
Seraing. Engines with two tandem cylinders,-51 in. in dia- 
meter, have m made by this firm, and develop 2500 
indicated horse-power. The engines are known as the 
‘*Simplex” engines. They are built on a specially strong 
design, and are arranged for driving by blast-furnace gas. 
The flywheelsare of the built-up type, so as torun at high 
rim velocities. Electric ignition is adopted. A benzine 
carburettor is used for starting, and the flywheels are fitted 
with barring gear worked by an electric motor where the 
conditions permit. All the main valves are placed at the 
lowest part of the cylinder so as to facilitate cleaning. 

The Cockerill Company are also building double-acting 
engines. 

Messrs. pom and Platt build both horizontal and 
vertical engines, the former up to 300 brake horse-power, 
the latter up to 780 brake horse-power. High piston 
speed is adopted in these larger vertical engines, 900 ft. 
per minute being reached with the four-cylinder engines. 
These are of the enclosed type, and an explosion every 
revolution is effected through a piston-valve, so that air 
and gas are cut off in corresponding proportions, a con- 
stant mixture being obtained. 

From this brief survey it will be seen that the Otto 
cycle is still more extensively employed than any 
other, its drawbacks being overcome by heavy fly- 
wheels, careful governing, and the grouping of a large 
number of cylinders round the crankshaft in such a 
manner as to uce the floor space occupied to a 
minimum. Further, by improved arrangement of pasts, 
reduction of clearance, and increased attention to minimis- 
ing the area in contact with the hottest gases and an 
accompanying increased efficiency and extent of cooling 
jacket, the engine is showing signs of developing into a 
double-acting engine. It has thus been found possible to 
obtain a direct gas-driven electric generator set, occupy- 
ing no more space than a steam-driven set of equal power. 

To still fartier increase the power in given space and to 
improve the cyclic regularity has been the aim of numbers 
of experimenters from the commencement of the gas- 
engine history. Perhaps the earliest and best known 
instance of practically successful variation from the Otto 
cycle was the engine designed by Mr. Dugald Clerk. In 
this engine, first introduced in 1876, the aim was to obtain 
an explosion every revolution with a single-acting engine. 
All the portions of the four-stroke Otto cycle were adopted, 
but the suction and compression strokes were removed to 
a separate pump cylinder, so that only explosion expan- 
sion and exhaust were carried out in the main cylinder. 

A further feature adopted by Mr. Clerk was the intro- 
duction of a “scavenging” charge of pure air to sweep 
out the exhaust products before the new explosive charge 
was admitted. ‘o facilitate this cleansing operation the 
exhaust ports were removed from the combustion ends 
and placed in the side of the cylinder, and the main 

iston was arranged to serve as its own exhaust-valve. 
hen the scavenging charge had passed through, the gas 
supply was admitted, and the explosion, therefore, took 
place at the back of a cushion of pure air. In this way 
perfect combustion was ensured, and contact with the 
cooling surfaces was reduced. This engine did not 
supersede the Otto-cycle engine, but it possessed impor- 
tant features which may lead, with present improved 
methods of manufacture, to wide developments. ; 

This Clerk engine has recently been re-introduced, with 
modifications, by Messrs. Kérting, the manufacture in 
this country being undertaken by Messrs. Mather and 








Platt. The Kéorting engine is made double-acting, the 
exhaust port being placed in the centre of the cylinder. 
An elongated piston acts as its own exhaust-valve at 
each end; exhaust at one end corresponding with 
maximum compression at the other. Ignition comes at 
the inner dead point. At the outer dead point the dis- 
charge of the exhaust products and admission of the 
fresh charge occurs. In order to completely get rid of 
the exhaust products during the short period of rest, and 
travel through the exhaust ports at the end of the stroke— 
a period corresponding to about 90 deg. of the crank circle 
—pure air is driven into the cylinder from an air-pump. 
A separate gas-pump then forces the gas in definite volume 
into the cylinder, and the main piston compresses the 
mixture on its return stroke. The length of the piston 
is equal to the stroke, less the length of the exhaust ports ; 
the exhaust port being about one-tenth of the length of 
the stroke. The gas and air-pumps are arranged tandem 
ona common piston-rod, so that their strokes are identical 
in length, and the poe by volume of air to gas is 
thus me. constant. ' -_ ee the — ne the 
pumps being proportional to the poorest quality of gas 
used. If the gas focrenses in richness, it must be diluted 
with inert or air to an amount sufficient to reduce its 
calorific value to that of the poorest gas used. The 
channels through which the gas and air are pushed to the 
admission valve unite at the valve so that the explosive 
mixture is only formed at the valve. These channels are 
made long so that a considerable volume of both air and 
gas is forced, under slight compression, into these es 
and accumulates there until the valve is opened. The 
pumps take in and discharge the charge of air and gas 
through slide-valves, which are differently set for the 
two pumps. The air-pump takes in air throughout the 
complete stroke. 

_In the gas-pump, on the other hand, closing to admis- 
sion and opening to discharge does not occur until about 
half of the outward stroke has been completed. The air- 
pump, therefore, first begins to discharge, and fills all 
the es right up to the main admission-valve and 
back to the slide-valve of the oa with pure air. 
When the gas-pump ee to discharge, therefore, it is 
met by this air at somewhat higher pressure, and is kept 
back until a considerable volume of air has passed into 
the cylinder, and the pressure being thus reduced, the 
can overcome its resistance and follow the air into 
the cylinder. ‘The two pumps thereafter discharge 
together, and at the same rate, ensuring a uniform mix- 
ture of gas and air. By this arrangement a cushion 
of — air is first admitted, replacing the exhaust 
products, and this is then followed by a uniform mixture 
of gas and air. Regulation of this mixture can be ob- 
tained in one of two ways: Either by altering the motion 
of the ——— slide-valve by driving it through two 
eccentrics like the reversing motion of an ordinary steam 
engine. This necessitates a powerful governor. Or a 
by-pass between the suction and discharge passages of 
the gas-pump may be opened or closed to any required 
extent by a governor. In this way the discharge from 
the gas-pump is kept constant, but some of its discharge 
escapes back to the suction side for a longer or shorter 
portion of its discharge stroke. Air from the air-pump, 
therefore, replaces that portion of the normal gas charge; 
but when is finally discharged to the cylinder, the 
mixture is in the same proportion as before. The inlet 
pipes are designed to prevent any mixing of the combus- 
tible mixture with the pure air layer, and the two are re- 
tained more or less in separate layersin the cylinder. As 
the time of ignition varies with the richness of the gas 
(the poorer the gas the earlier being the required ignition 
period), four electric igniters are fitted, two on each side 
of the cylinder, one of each pair being near the inlet 
valve, the other at the end of the piston in-stroke. The 
electric inductors are driven bya lay shaft geared from 
the main shaft, so that by altering the gear the time of 
ignition can be varied according to the gas used. At 
starting, ignition is delayed so as not to take place 
till after the dead point, thus preventing pre-ignition 
when starting slowly. The engine works with a com- 
pression of 10 to 12 atmospheres. The starting arrange- 
ment consists of a small compressor and air vessel charged, 
if the conditions are suitable, by an electric motor. Com- 
pressed air from the receiver is admitted through a slide- 
valve on the side of the cylinder when starting, and the 
engine starts off after one or two revolutions. As the 
pressure of the air required to start the engine never 
exceeds about ten atmospheres, which is less than the 
maximum compression pressure, there is no possibility of 
air leaking in at ignition and so producing miss-fire. 
To cool the charge and surfaces so as to prevent pre- 
ignition, the combusticn chamber surfaces are arranged 
with ribs projecting into the water circulating chamber, 
and the piston is water-cooled through the hollow piston- 

. The mean rise of temperature of the cylinder walls 
is therefore not much, if at all, higher than with steam- 
engines, and the cylinder can therefore be efficiently lubri- 
cated. As the exhaust products are pushed out alter- 
nately in opposite directions, the exhaust ports are 
cleansed, and there is little or no tendency to injurious 
deposits. A considerable number of engines of 1000 brake 
horse-power are at present in course of construction on 
this principle, and a twin cylinder 2000 brake horse-power 
engine is also being made. The largest power hitherto 
develo in one cylinder on this type of engine is the 
equivalent of about 700 brake horse-power. 

ae chiefly perfected as an oil-engine, the engine 
invented by Mr. Diesel was designed by him to work with 
gas, oil, or powdered coal. Its arrangement and design 
are so original and its a so great that it is 
worthy of notice even where gas-engines proper are the 
subject of discussion. There seems no reason, moreover, 
why the engine should not be well adapted, with slight 
modifications, for use as a gas-engine. Mr. Diesel’s 
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original conception was to build an engine which should 
work on the Carnot cycle with isothermal addition and 
rejection of heat and adiabatic compression and expan- 
sion. Apart from the fact thatin a gas-engine it is the 
gas, and not the heat alone, as in the Carnot ideal, which 
is admitted and rejected each cycle, Diesel soon foun 
that actually to follow the Carnot cycle is impracticable. 
The isothermal compression has to be omitted, an approach 
to adiabatic compression alone being practically attain- 
able, and if all the heat were added isothermally the area 
of an indicator diagram would be so small that the engine 
would become altogether too large for a given power to 
have any chance of commercial success. For a similar 
reason it is not economically possible to carry expansion 
down to the lowest pressure of the cycle, as a cylinder 
elongated out of all proportion to the work gained would 
result. But with the isothermal compression stage left 
out, and the top and bottom peak and toe of the diagram 
cut off, it is possible to build an engine to follow very 
closely the Carnot cycle. This result Mr. Diesel has 
achieved. The leading characteristics of this engine are 
the following :— 

One form of the engine works on the Otto cycle, but 
instead of the combustible mixture being comp’ in 
the cylinder, as in the ordinary Otto engine, air alone is 
admitted and compressed to a eye high pressure, and 
the fuel is then injected into air thus highly heated by 
compression, and spontaneously ignites. The cycle of 
operations is thus:—1. A suction stroke in which air 
panes is drawn into the cylinder. 2. Approximately 
adiabatic compression of the air to a pressure of 700 lb. 
to 900 lb. per square inch, and a temperature of 1000 deg. 
Cent. 3. Gradual and comparatively slow injection of 
fuel into the cylinder at constant pressure and during 
approximately adiabatic expansion ; and, 4, exhaust stroke. 

he engine has also been built to work with an impulse 
every revolution. The injection of the fuel into the 
cylinder at the end of the compression enables combustion 
to be lengthened or shortened to any desired extent, and 
effectively prevents any possibility of pre-ignition- The 
mechanical arrangement is this:—A pair of reservoirs 
are filled with compressed air. One of these is the air- 
blast reservoir, with a pressure of 40 to55atmospheres, or 
100 Ib. to 200 Ib. per square inch above the pressure 
at the end of compression in the main cylinder. The 
second reservoir is filled from the first by an overflow 
escape-valve, and serves as a starting reservoir. The 
air-blast reservoir is supplied by a small air-pump 
driven by levers from the connecting-rod end, the suction 
to the pump being taken from the main cylinder just 
before the end of compression. With the main piston, 
therefore, this pump acts as a two-stage compressor, 
and the necessary air-blast pressure is very economi- 
cally obtained, only some 4 to ? per cent. of the effec- 
tive work of the main cylinder being absorbed in this 
duty. The engine is generally built on the enclosed 
principle, and the open-trunk piston communicates 
Fineotly with the crank-chamber, which contains an oil- 
bath for the lubrication of the crank and connecting-rod 
end. As the governor controls the supply of fuel, and 
can vary it to suit the load with great nicety, the velocity 
of the crank can be kept very uniform, and the engine 
will, no doubt, prove most valuable where uniformity of 
speed is essential, especially when it has been success- 
fully working in larger power units. The economy also 
is remarkably constant for all the sizes hitherto con- 
structed. At present engines of 80 and 160 brake horse- 
power have been successfully working for some time, 
and the construction of engines up to 1000 brake horse- 
power is in contemplation. The thermal efficiency 
(leaving the mechanical losses out of account, and reckon- 
ing on the indicated horse-power) hitherto attained has 
been over 38 per cent., and the corresponding efficiency 
over all is 28.8 per cent. Numerous trials by eminent 
experimenters have been made which confirm this per- 
formance. It seems, therefore, quite possible that the 
Diesel system of working may lead to still greater economy, 
and, if so, its general adoption may very probably be 
found advan us. To apply it to gas fuel should 
not require much modification ; and if it isin that form 
succesfully developed, the object, to carry out which Sir 
William Siemens so long worked unsuccessfully, will be 
realised, and a oo with constant-pressure ignition 
will be a practical reality. 

As increase of compression is accompanied by increased 
economy, the tendency, as already stated, is towards 
gradually increased compression until with the Diesel 
engine compressions of 900 Ib. per square inch are 
employed. The highest explosion pressures are about 
1000 !b. per square inch. Such pressures involve very 
heavy castings with thick walls, and efficient cooling 
becomes difficult. Under these circumstances, the ty, 
of engine recently invented by Messrs. Vogt and Reck- 
linghausen, and at present in course of manufacture for 
commercial pu is welcome. This engine is of 
novel design. Two vertical explosion chambers form the 
prolongation, at right angles, of the horizontal cylinder, 
and each communicates with one end. The cylinder 
and a considerable portion of these chambers is filled 
with water or a mixture of glycerine and water, and the 
explosion takes place above the fluid surface. The 
upper ends or compression spaces of these chambers are 
conical in form, and the explosive mixture can thus be 
compressed to a very accurate degree of pressure by a 
variation in the amount of fluid contained in the cylinders. 
The liquid, moreover, comes in contact with the hot sur- 
faces, cleanses and cools them in the most effective 
manner, and interposes an incompressible buffer between 
the hot gases and the working piston. The reciprocating 


iston 1s therefore never in contact with hot gases— 
fabrication is easy, and any foul deposit from the com 
bustible mixture 1s washed off and ejected asscum. The 
working cycle of the engine is as follows:—The crank 


dj}runs with maximum charge until the normal 5 





being set at about 20 deg. over the dead-point, air is ad- 
mitted from a compressed-air reservoir previously charged 
and is passed through a valve alternately into one and the 
other combustion chamber until an explosion occurs, when 
the air pressure is automatically cut off, and the engine 

is 
reached. Following the explosion and expansion the 
exhaust-valve opens, and its closing, being under the 
control of the governor, can be advanced or retard 
through a wide range. While the exhaust valve is open a 
scavenging charge of air is admitted and blown through 
from the compressed-air pump, and the moment exhaust 
closes, the fuel is likewise blown into the compression space 
and compressed, and is then fired by electric ignition at 
the dead centre. 

The governor not only controls the period of opening of 
the exhaust valve, but also determines the period at which 
the fuel-injection valve is opened, so that the opening 
always immediately follows the closing of the exhaust. 
The governor also controls and throttles the intake to the 

umps, so that theirdelivery is correspondingly diminished. 

he water in the cylinder is constantly renewed mg wage 
through a balanced rotary valve, which is turned by a 
valve motion into such a position that communication is 
always open to the side of the cylinder on which there 
is compression. The compression pressure is kept con- 
stantly the same, whatever the amount of fuel injected, 
by means of a spring-loaded relief-valve, which allows the 
fluid to escape as soon as the required pressure is exceeded. 
By this system of governing the fuel used is automati- 
ne adjusted to the load, and at the same time the com- 
pression is adjusted so that it always remains constant 
whatever the injected charge. This engine has as yet 
only been constructed and run in small sizes with gas as 
6 but the economy obtained and the smoothness of 
running were such as to promise very striking results 
when larger sizes are in use. The engine it will be noted 
is double-acting, and runs on a two-stroke cycle, and the 
diagrams obtained are remarkably uniform, whatever the 
richness of the gas employed. The compression can be 
very easily regulated during running by adjusting the 
spring of the relief-valve so that a compression suitable 
for any quality of fuel can be obtained. It is possible 
also that powdered coal may be utilised in this engine, as 
the scum and dirt can ices om be removed by allowing a 
proportion of the fluid to escape. 

It is impossible within the limits of a paper such as 
this to deal with all the aspects of recent developments ; 
but a few words must be said as to the advancement 
resulting from the use of producer and blast-furnace 
gas within recent years, For some years the Dowson 
pas plant, working with anthracite coal of large size, 

as been in use, and in this way the consumption 
of fuel per indicated horse-power per hour has been 
reduced to less than 1 lb., as compared with 14 lb. 
to 2 lb. with a first-rate steam-engine of equal size. 
By recent improvements it has been found possible to 
utilise smaller fuel with the Dowson and other plants of 
like design. By this means the cost nee has 
been reduced to a low figure compa: with coal-gas. 
For — powers (it is not found economical or convenient 
with plants much under 500 horse-power) Dr. Mond has 
recently introduced a plant which produces gas from 
ordinary bituminous slack, the tarry deposits being effi- 
ciently removed by a complete and simple system of 
scrubbers. At the same time by utilising the otherwise 
waste heat in the cooling water, for raising the steam 
necessary to saturate the producer-blast, great heat 
economy is obtained, and at the same time the ammonia 
in the exhaust products can be recovered. The method 
of working is as follows :—The fuel is fed into a pro- 
ducer-bell, where it is heated, and the volatile constituents 
pass down into the hot fuel, and so the tar is destroyed 
and converted into a fixed gas. The slack thereafter 
passes down into the producer, where an air-blast satu- 
rated with steam at 185 deg. Fahr. plays upon it. About 
24 tons of steam per ton of fuel are required for this 
ee. This keeps the temperature of the producer 

own, and prevents the formation of clinker and the 
destruction of the ammonia. The decomposed portion of 
the steam — a volume of about 29 per cent. of 
hydrogen to the finished gas. The gases are cooled ina 
regenerator by the incoming air supply to the blast, which 
is thus heated before passing to the furnace. The pro- 
ducts are then passed vaewe g a washer, in which they 
meet a water-spray produced by revolving dashers. In 
this washing the steam and gas are cooled down to about 
194 deg. by the formation of additional steam, which ap- 
proximately saturates the gas at that temperature. Te 
finally passes up through a lead-lined tower with a 
large surface of tiles, where it meets with a flow 
of acid liquor containing sulphate of ammonia with 
4 per. cent. excess of sulphuric acid, and forms further 
— of ammonia, so that free acid is constantly 
added to the circulating liquor, and sulphate of 
ammonia is withdrawn and evapora to give solid 
sulphate of ammonia. The gas is thereafter passed 
through a cooling tower with a downward flow of water 
and further washed and cooled. The cooling water is 
raised in temperature by the condensation of the steam 
in the gas, and the hot water resulting is used to heat the 
air blast from the blower. The blast is therefore con- 
verted into hot air saturated with water vapour. The 
steam production necessary is to this extent reduced and 
heat saved. 

With a producer of this form gas can be produced at 
about 2d. to 4d. per 1000 cubic feet, and the cost of power 


with — using this gas has been reduced, as 
= by Mr. Humphrey, to so low a figure as 0.048d. per 
ilowatt hour, allowing a dynamo efficiency of 93 per 


cent. 
From the above facts it will be gathered that the gas- 
engine has been, by recent improvements in construction, 


brought to a position in which, in economy, it surpasses 
the steam-engine, and in regularity of running, steadi- 
ness, size, and handiness for given power, it ap- 
proaches very closely, and promises to surpass, the steam- 
engine also. Compound gas-engines have been tried b 

Messrs. Crossley and by other makers; but although 
these have been successfully worked, the gain has not 
been commensurate with the added cost, and'they have 


ed | therefore not been adopted as a commercially ‘possible 


type. 

f the reciprocating engine were to give place to a 
rotary turbine, there is little doubt that its future bids 
fair to equal—probably to surpass—the steam-engine for 
universal ee Many experimenters are work- 
ing on the problem of a gas-turbine, and there are even 
rumours that a solution has been found. There is little 
doubt that as Mr. Parsons has converted the engineering 
world to the real genuineness of an economical steam-tur- 
bine(though many of ushad, from frequent disappointment, 
learned to regard a rotary engine as approaching per- 
petual motion in the improbability of its successful 
achievement), so the gas-turbine will in the future, 
possibly the near future, be an accomplished fact. The 
place the reciprocating -engine has already won is 
proved by the significant fact that even firms which have 
created the demand and met the supply for high-speed 
steam electric generators are almost without exception 
experimenting with gas-engines as the coming thing which 
will supply the second, if not the first, string to their bow. 





DEVELOPMENTS IN AUTOMOBILE 
CONSTRUCTION.* 


By THomas Crarkson, M.I. Mech. E., 
Assoc. M. Inst. C.E. 

THE resurrection of automobilism has given greater 
scope to the mechanical engineer, and has im 
upon him the serious responsibility of producing safe and 
reliable motors for both even and private service. 

There has been much discussion as to the best type of 
motor, but at the present time there are only three general 
types seriously considered :— 


1. Petrol. 
2. Steam. 
3. Electric. 


Each of these has its partisans, and much prejudice and 
want of experience still obtains in respect to each of 
these types. 

The internal-combustion petrol-motor has presented 
the easiest problem to the constructor of automobiles, 
and is, consequently, the most numerously represented 
type at present. 

The problems involved in the construction ef a really 
efficient steam-car are more difficult, and it is only quite 
recently that a satisfactory solution of these po Pree 
has been discovered. 

The question of the best type of motor is not one to be 
settled by prejudice or want of knowledge, but must de- 

md on the degree of perfection to which each type may 

brought ; and I therefore submit that an examination 
of some of the later developments in steam-car construc- 
tion merit the attention of all who are interested in auto- 
mobilism, or in the great question of improved facilities 
for transportation. 

For some time past, owing to the large vogueof the petrol- 
motor, the advocate of steam-cars has been looked upon 
as more or less of a freak, or as one who is suffering from 
measles, or some other infantile complaint, and was for a 
time, at any rate, unfit to be associated with respectable 
automobilists. One reason for this condition of things 
was doubtless that a large number of flimsy toy steam- 
cars of American manufacture were flooded upon the 
market. These cars, although running with the charac- 
teristic smoothness of steam, were otherwise of a very in- 
ferior design and construction ; but it has been concluded 
by many that these represent the full capabilities of steam- 
cars. I hope to show, however, that this conclusion is 
entirely erroneous. 

Apart from their deficiencies in scientific construc- 
tion, the flimsy character of the work is one of the greatest 
objections to these cars. This has caused endless trouble, 
disappointment, disgust, and dissatisfaction, and has 
been discouraging to those who had reason to believe that 
steam is capable of better things and a more reasonable 
interpretation. 

There is, however, one great comfort to be found in the 
fact that, notwithstanding there have been over 4000 
of these flimsy toy cars supplied to the public, there has 
not been a single case recorded of a boiler explosion, 
although these cars have, for the most part, been in quite 
inexperienced hands. This certainly ought to have 
allayed any lingering suspicion in the minds of any as to 
the safety of the steam-car. 

Commercial automobilism, as distinguished from the 
use of these vehicles purely for pleasure purposes, covers 
an extremely wide field ‘of usefulness, ranging from the 
light parcel-delivery motor-cycle or voiturette to the 
heavy éton lorry. tween these extremes there is what 
may be termed the middle class —a large and impor- 
tant one—dealing with weights of from 4 ton to 2 tons; 
and I am convinced that the scope is sufficiently large to 
justify the manufacturer focusing his energies upon one 
class, rather than attempting to produce cars adapted to 
both the lightest and the heaviest class of work. In fact, 
for the attainment of the highest excellence of design and 
construction, specialisation upon one useful type or size is 
essential. Guty in this manner can the best results be 
obtained at the lowest cost. _ ; 

I propose in the present instance to deal with the 
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middie class of automobilism. The working conditions 
affecting this class demand the utmost reliability, with 
reserve power, the construction being of the most perma- 
nent an’ durable character; also greater cleanliness is ne- 
cessary than in the case of the heavier vehicles. In heavy 
commercial automobiles the driver may get as dirty as he 
pleases by handling coal, or pg: 3 machinery, without im- 
pairing the respectability of the firm he represents; 
but the express delivery car, and its driver of the up-to- 
date house, ‘is expected to be clean and smart. If steam 
can be successfully supplied to such service, it must be 
upon an altogether different basis from the ordinary 
heavy steam-automobile. oe: 

It is held by some that only the petrol or electric car 
can be used for a service requiring cleanliness. This 
conclusion is quite erroneous, and indicates a want of 
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cated and expensive change- re gear. The opponent 
to steam will admit this, but I have heard him remark 
that ‘‘although your engine may bear an excellent re- 
putation, the boiler is a devil.” Here, again, our critic 
speaks as though human progress did not exist, and was 
incapable of exorcising the evil spirit, or reforming the 
evil character. 

It is necessary to i out that the old conception of a 
boiler having a fire-box into which fuel had to be periodi- 
cally shovelled, and a chimney which emitted both smoke 
and steam, is entirely erroneous as to the modern 
steam-generator for automobile purposes. It is no longer 
necessary to shovel on coals, or to soil one’s hands by 
attending to the fire. A proper system of liquid fuel has 
settled all that, and has, at the same time, done away 
with the smoke trouble, while an efficient condenser has 



























































flexible in its capacity ; that is to say, it shall burn with 
equal efficiency at all rates of consumption—from the maxi- 
mum:to the minimum—and it should be adapted to use 
the cheaper grades of oil, which are everywhere ob- 
— and which are safer to store and to handle than 
petrol. ‘ 
|" "The parts of the burner most subject to oxidation should 
| be inexpensive and readily replaced. 
| Thesubject of oil-burning for steam-raising is in itself 
| So large that the whole of the time now available could 
| easily be occupied by investigation into this question. I 
| was tempted to do this rather than deal. with the broader 
| subject of the steam-car, but in order to make the matter 
| clear,’ experimental demonstrations are desirable, and 
| without special arrangements for withdrawing the pro- 
| ducts, the atmosphere’ of the room would soon be -pol- 
ee in a more objectionable manner than by tobacco 
smoke. 

Although a more thorough investigation of oil-burners 
is not now permissible, I may outline the principles of oil- 
burning for auitomobile purposes. 

The first is the selection of the oil to be used. - The 
Ameriéan steam-car constructors have selected petrol or 
gasoline, which is a much cheaper commodity in the 
| States than here; and the production of a vaporising 
burner using petrol is & far simpler matter than one to 
use kerosine or paraffin oil ; but the use of this latter oil 
posse:ses many advantages. First, that it is only one- 
third the cost per gallon. Second, that it has a higher 
calorific value. Third;it is safer to handle and store. 

Fourth, it may be obtained not only in this country, but 
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appreciation of the possibilities of the steam type of 
motor. 

Our old friend and faithful ally steam, long and success- 
fully employed for the heavy and rough work, is, I am 
confident, capable of very distinguished service in a 
situation of more refined conditions. 

One of the greatest essentials in commercial automo- 
bilism is —— and certainty of action. The reputation 
of steam, as employed for general purposes, stands very 
high in this respect ; and it may be laid down as an incon- 
trovertible fact that a steam-engine, constructed so as to 
utilise the latest developments in the mechanical arts, em- 

ies in | anuce g) measure exactly those qualities which 
are most desired in an automobile ; that is to say, it will 
work longer than any other without needing attention or 
repairs. It needs less skill to run, and possesses a larger 
Teserve power for emergencies. It also needs no compli- 
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done away with the appearance of exhaust steam, and 
has made it difficult for the casual observer to tell 
what is the motive power employed, so little is the boiler 
in evidence ; and I have been oftentimes asked whether 
the car I was driving was not propelled electrically. 

The most vital parts of a steam-car are the burner, 
boiler, condenser, andengine. The production of a good 
boiler or steam-generator has been found to rest almost 
entirely on the production of a good oil-burner or heat- 
generator, and the burner and boiler have each to be de- 
signed with regard to the other, to the end that when com- 
bined, they shall form a harmonious whole, which will 
~. all the steam ever required, from the maximum 

emand when climbing a hill, to the minimum when de- 
scending, or when standing still. The oil-burner must 
be a clean generator of heat, free from smoke and smell, 
and as quiet as possible. It must be easy to start, and very 

















in almost every part of the world which has been reached 
by civilisation. 
_ Another important advantage in the use of paraffin 
instead of petrol is that the world’s supply of paraffin 
is so much greater, and the present pda tendency in 
the price of petrol, consequent upon the spread of auto. 
mobilism, is an indication of the need for tapping the 
—— pe yrd of paraffin. : 
th of these fuels are derived from the same crude 

petroleum, which is capable of yielding from 10 to 15 per 
cent. of petrol, and from 30to 45 per cent. of paraffin. 
For these reasons I have endeavoured to devise a satisfac- 
factory burner to use the oil which occurs in the greatest 
abundance, and which possesses such important advan- 

es over petrol, 

hick black oil can be burned with a blast of air or 
steam, but is liable to smoke occusionally. -Starting is 








Sera 


se Ss Ca a JS ER 


apres ergot 


Seaman he” ape wi 


848 


ENGINEERING. 





[Dec. 18, 1903. 








difficult with it, and the use of another fuel for starting 
urposes is not permissible. Paraffin or kerosine has 
een found to work fairly well in an ordinary internal- 
combustion motor for stationary purposes, where, of 
course, the exhaust products can be carried right away ; 
but for automobile purposes it has not been so successful. 
It can, however, be burnt under a steam-generator so 
as to produce a perfectly unobjectionable product. The 
oil may be burnt either from a wick, or by a spray pro- 
duced by air or steam ; but these methods are not so satis- 
factory as vaporising, the oil pep 3 with air and burning 
atmospherically, as in a burner of the Bunsen type. The 
great difficulty experienced in producing an oil-vapour 
burner of this type was to prevent ‘“‘ lighting back,” or 
preventing the Rene from getting inside the mixing 
chamber. Various arrangements of yo and multiple 
gauze, perforated grids, fine slits, and holes were tried, 
and even the circulation of water round the upper “ond 
of the burner in order to keep it cool; but none of these 
have proved satisfactory. The action of gauze or perfor- 
ated metal to prevent the passage of flame, as was shown 
by Sir Humphrey Davey, depends upon the rapid con- 
duction of heat, in order to maintain the temperature on 
one side of the gauze sufficiently low to prevent the pas- 
e of the flame. Since this difference cannot be main- 
tained with any form of gauze or perforated screen inside 
a firebox—which must necessarily expose a large surface 
to the absorption of the heat radiated from the flame—it 
was necessary to use other means, and the most satisfac- 
tory hitherto found has been to make the mixture of oil 
vapour and air issue from the burner with a velocity in 
excess of that of the propagation of flame. In other 
words, the mixture of vapour and air comes out of the 
burner with such force that the flame cannot get inside. 
‘This enables the size of the burner to be very much re- 
duced, thereby reducing its absorbent power for radiant 
heat, and at the same time it simplifies the form. The 
great thing is to maintain the velocity of efflux, and at 
the same time make the burner flexible in capacity. This 
can only be done by a variation of the orifices of the 
burner in direct proportion to the amount of fuel which 
is being consumed, _ When the burner is at full power, 
the orifice will be opened to the maximum. When the 
size of the flame is reduced, the area of the opening must 
also be reduced proportionately, in order to maintain the 
velocity of efflux, and thus prevent the flame from getting 
inside the burner. : 

As the upper part of the burner must necessarily get 
strongly heated, it is desirable to make the arrangement 
for varying the area as simple as possible, otherwise it 
would be liable to stick, and would soon put the burner 
out of commission. 

The simplest form I have found is the mushroom valve 
—a circular disc carried upon a vertical stem, and being 
raised or lowered so as to give a greater or less area to 
the opening for the escape of the fuel mixture. This has 
entirely got over the difficulty of the use of gauze or per- 
forated screens; but in order to effectually prevent “‘light- 
ing back,” it is necessary that this variation of the open- 
ing should be proportioned to the quantity of vapour in- 
jected into the burner. 

The simplest form of valve for the control of paraffin 
oil vapour I have found to bea cone or wedge, intro- 
duced from the front into the jet nozzle. This obviates 
the use of a stuffing-box in the rear, which is bound to 
give trouble b wees | leakage. At first a cone was used, 
and was moved in and out simultaneously with the lower- 
ing or raising of the mushroom valve. This, however, 
did not prove satisfactory, and it was not easy at first to 
see the reason why, until it was recognised that the varia- 
tion of the area of the jet orifice and the burner orifice 
were not strictly in the same ratio, the burner orifice 
varying in arithmetical progression, and the jet orifice 
varying in a form of geometrical progression, In other 
words, the burner orifice varied in one dimension, and the 
jet orifice intwo. The jet orifice was then made square or 
rectangular, and a wedge substituted for a cone, thus 
making the variation in one dimension like the burner 
orifice. 

This modification entirely got over the difficulty of the 
‘lighting back ” of the burner, and works equally well at 
all rates of consumption within its ey a 

Next, as to the boiler, which may be defined as an ab- 
sorber of heat, transforming the heat energy of the pro- 
ducts of combustion into steam. 

Trials of various types of boilers, including water-tube, 
fire-tube, flash, and semi-flash, have resulted in a pre- 
ference for the simple fire-tube for general service and re- 
liability. Good results have been obtained with other 
types, and of these I think the semi-flash is the best— 
that is, the flash boiler with some reserve, and in which 
the size of the flame is controlled automatically by the 
temperature of the superheated steam produced. The 
flash-type generator has the advantage of being able to 
stand overheating without leakage, but its reserve power 
is small and limited more strictly to the burner power. It 
calls for higher skill, and frequently more exertion (for 
pumping) on the part of the driver. On the other hand, 
with the fire-tube boiler, the risk of overheating is practi- 
cally eliminated when fitted with a reliable automatic 
water-feed and burner control. Greater steadiness of 
steaming and a larger reserve power is obtained ; also less 
skill, and no labour for pumping against pressure, is de- 
manded of the driver. : E 

As the provision of reliable automatic appliances for 
controlling the fuel and water supply bears such an im- 
portant relation to the boiler, something must be said 
about them. The control of the size of flame from the 
burner is effected by the pressure of steam in the boiler 
acting upon a piston or diaphragm, which is supported 
by a spring, this being adjusted to compress when the 
working pressure is reached. When the spring com- 
presses, it permits the burner to be turned down an 








the size of flame reduced, so as to check the generation 
of steam. Conversely, when the pressure in the boiler 
falls, the spring relaxes, and increases the supply of heat, 
so as to make more steam. 

The regulation of the supply of feed-water has not been 
found such a simple matter. Floats take up a good deal 
of room, and have very little power. One form of float with 
reciprocating spindle I found to answer very well, but on 
account of the space occupied its use was not queniy 
permissible. The best arrangement for controlling the 
supply of water to a boiler of any type (except the flash) 
I have found to consist of a thermal expansion device, 
which opens or closes the by- on the peep delivery. 
When the by-pass is closed, syed delivers the whole 
of its charge into the boiler ; and when the pass is opened, 
it allows either the whole or part of the water pumped 
. had returned to the tank, instead of going into the 

iler. 

After trying several forms of thermal-expansion de- 
vices, the simplest and most reliable I have found to be 
a steel tube placed horizontally. outside the boiler at the 
water level. One end of this steel tube is connected with 
the upper part of the boiler in the steam space, and the 
other end is connected to the lower part of the boiler, or 
water space, through a syphon tube, which forms a lock 
to prevent convection circulation. This syphon thus 
remains fairly cool, yet permits the water in the con- 
trolling device to stand at the same level as in the boiler. 
The effect of lowering the water level is to charge the 
horizontal steel tube with steam from the boiler, and the 
effect of raising the water level causes the tube to be filled 
with comparatively cool water from the syphon. 

A variation in temperature of 200 deg. is quite feasible, 
and even with the moderate expansion possessed by steel 
it is practicable to make a thoroughly elicient controlling 
device without having recourse to the more highly expan- 
sive but less reliable metal, copper, or any of its alloys. 
The expansion of the steel tube closes the by-pass valve, 
which is in the form of a circular disc of metal, carried by 
a diaphragm. 

There is one important feature not commonly recog- 
nised in connection with the feeding of water to a steam- 
boiler on an automobile—namely, that the boiler is cap- 
able of yielding a larger supply of steam for a short time 
if the supply of feed-water is temporarily stopped. With 
a boiler possessing suitable capacity it is quite permissible 
to entirely stop the supply of water to it for several 
minutes, which makes a marked difference in the reserve 
steaming power of the boiler, and improves the perform- 
ance of a car when climbing a steep gradient. As soon as 
the gradient has been ascended—when the demand for 
steam is reduced—the feed-water may be again admitted, 
and should the car then be travelling on a down grade, 
and the demand for steam be entirely stopped, a still 
greater quantity of water may be fed into the boiler than 
corresponds to the normal consumption. This variation 
in the feeding of the boiler—giving less or none at all when 
ascending, and more when descending—effects a marked 
improvement in the general running of a car, the steam 
pressure is maintained more constant, and the car is able 
to respond to an abnormal demand with greater effect 
than if the feed is practically at a uniform rate. 

These remarks do not, of course, apply to the flash 
boiler, where, unfortunately, owing to the small reserve, 
it is necessary to increase the quantity of cool feed-water 
introduced into the boiler when a greater demand for 
steam is made. 

This graduated feeding of water, I have found, can be 
accomplished in an extremely simple manner—by placing 
the thermo-expansion tube across the rear side of the 
boiler; that is to say, if the boiler is in the front part of 
the car, the thermo-expansion device may conveniently 
lay across the dashboard. Any change in the grade of 
the road surface produces a corresponding tilt in the 
framework of the car. As the surface of the water in the 
boiler remains level, this causes the water to leave the 
thermo-expansion tube when descending a grade, and to 
flood it when ascending, thus causing the feed-water to be 
introduced in the desired manner. It will be seen that 
if the thermo-expansion tube, instead of being placed in 
the rear of the boiler, were placed across the front, the 
je effect would be produced, and the performance 
of the car would be depreciated. 

In addition to the automatic control of the water 
supply, and the heat supplied from the burner to the 
boiler, it is found convenient to supplement this by inde- 
pendent hand control, as, under certain conditions, im- 
proved results may thus be obtained. 

One of the most important features of the modern 
steam-car is in the employment of superheated steam, 
and it is probably not over-stating the case to say that 
superheated steam is, next to the provision of a good 
burner, one of the principal means A os has effected the 
redemption of the steam-car. 

Superheating, like many other things good in their 
places, may easily be carried to excess, and the results of 
my experience indicate that the greatest benefits are to 
be obtained by a temperature of 650 deg. to 700 deg. 
Fahr., as higher temperatures are liable to cause trouble ; 
but, with a properly constructed engine, no trouble need 
be experienced in the use of steam up to 700 deg. Fahr. 

The great value of superheating is in improving the 
engine economy by reducing the steam consumption for a 
given power; and although superheating primarily only 
affects the engine, it indirectly affects every other vital 
part of the car.. As for a given power the boiler has less 
steam to evaporate, the condenser has less steam to 
deal with, and the duty of the pumps is proportionately 
lessened. The fuel and water consumption is reduced, 
and range of action or mileage capacity—on a single charge 
of water and fuel—is proportionately increased. 

This, of course, necessitates that the engine is con- 


d | structed to use highly superheated steam, without giving 





trouble, either by leaky joints, or by increased friction, 
consequent upon deformation caused by unequal expan- 


sion. 
It is inevitable that the parts of the engine:to which 


the superheated steam has access, such as the cylinders _ 


and valve chambers, will expand more than the cooler 
parts, such as the shaft, connecting-rods, and valve gear, 
with which the highly superheated steam does not come 
into contact. The most satisfactory solution of this diffi- 
culty is, not to make two cylinders in one casting, but to 
have them quite distinct, and each mounted so as to per- 
mit of free lateral expansion, without affecting the dis- 
tance between their centres, and with unrestricted longi- 
tudinal expansion, which merely produces a slight 
alteration in the clearance volumes at each end of the 
cylinder. 

One of the great troubles in the past in the use of super- 
heated steam has been in the rapid wearing away of the 

acking in the stuffing-boxes of the piston and valve-rods. 

or this reason some makers have preferred to use single- 
acting cylinders, which, of course, have only half the 
power, or, if made of equal power, occupy a consider- 
ably larger space. This also introduces complications 
in the valve gear, as double the number of single-acting 
cylinders are necessary to give the same advantage in 
starting. : 

The use of asbestos for packing stuffing-boxes for either 
piston or valve-rods has not proved satisfactory, especially 
as the cars may sometimes be out of commission for 
several days at a time, particularly when used as pleasure 
vehicles, and during this interval the moisture retained 
by the asbestos causes corrosion and pitting of rods. This 
acts like a file the next time the engine is used, cutting 
out the packing and making it practically impossible to 
keep the stuffing-boxes tight. 

Another difficulty in the use of ordinary packing is the 
necessity for frequent adjustment, and screwing up of 
the stufting-box in order to keep it tight, and in frequently 
re-packing. 

This is an operation which requires a certain amount of 
experience and judgment, otherwise much harm may be 
dune, and I have therefore sought to eliminate this 
entirely from the functions of the driver. f 

The improvement in quality of mechanical work, and 
the greater accuracy now obtainable by the use of the uni- 
versal grinding machine, has made it: possible to adopt a 
form of rod-packing which previously could not be used. 
The piston-rods and valve-rods can now be made more 
truly to approximate to the mathematical form of a 
cylinder than ever before; and a solid metallic bush or 
sleeve can be made with about 3,4, in. clearance, so as to 
slide with very slight friction over the rod, and remain 
practically steam-tight. This effect is improved by allow- 
ing the bush or sleeve to float on the rod, so far as any 
lateral displacement is concerned, and also by effective 
lubrication, which preserves a film of oil between the rod 
and the bush. The latter being non-absorbent, does not 
retain moisture to injure the rod when the car is out of 
commission for a considerable time. 

This improvement has made a double-acting cylinder 
better adapted to deal with the highly superheated steam, 
and at the same time has dispensed with the necessity 
for periodical tightening of the stuffing-boxes. The pack- 
ing will last at least a year, and keeps the rods in excel- 
lent condition. 

Various forms of valve for the distribution of steam to 
the cylinder have been tried under the special conditions 
pertaining to automobile service, including those of the 
piston, mushroom, and slide types, both balanced and 
unbalanced. 

The type of valve which I have found to give the best 
results is the slide-valve of circular instead of the ordinary 
rectangular form. The usual locomotive practice of con- 
necting the valve to the valve-rod by an encircling yoke 
has been adopted, and, in the case of the circular aii ing- 
valve, this forms an exceedingly simple construction, 
permitting the valve to rotate, im so equalise wear ; ob- 
viating, perhaps, what is the greatest trouble of the 
sliding-valve—viz., the tendency to score and wear in 
grooves, especially at the ends of the steam-ports. The 
effect of making the valve circular and permitting it to 
rotate is very remarkable, the surface of the valve bur- 
nishing up like a mirror, and producing a similar surface 
on the port face of the cylinder, although this, of course, 
does not revolve. 

Another important feature in this connection is that 
the valves are placed beneath the cylinders, which are 
horizontal, and in this way allow the water of condensa- 
tion to automatically drain from the cylinders when 
starting, without necessitating the use of drain-cocks or 
relief-valves. re 

Another important detail is the proper construction of 

—— used for feeding the boiler, and for pumping the 
uel and lubricating oils, as well as returning the water 
of condensation from the hot-well back to the tank for 
use again. One standard form of interchangeable pump 
and valve-box has been devised, as a result of experience 
with many forms, the valves being in the form of flat 
discs, with about »,-in, lift, and the whole of the valve- 
box, including both suction and delivery, is conveniently 
got at by slackening a single screw. This form of valve- 
box I have found to work extremely well at very high 
speeds, even as high as 900 double-strokes, or 1800 single 
strokes per minute; and so long as dirt is excluded by 
fitting a strainer on to the suction side, I have never 
found them to fail, or even to need grinding. The valves 
are not ground originally, but fitted to the valve-box 
directly as they leave the machine. 

Another important detail in pump-construction is in 
dispensing with the ordinary form of stuffing-box, the 
use of which, as already mentioned, requires certain 
experience and judgment, otherwise leakage takes place 
around the plunger through defective packing, or the 
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friction on the plunger is greatly increased by screwing 
the packing too tight. E 

In place of the ordinary pokes I have substituted a 
solid ring, made on the hydraulic principle, which may 
be conveniently slipped over the plunger, and requires 
no attention for adjustment. When the plunger begins 
to show signs of leakage, the ring may be replaced by 
a new one in a few minutes. The rings are made accu- 
rately to gauge, and will run for 1000 miles without renew- 
ing. In this connection it is important that the plunger 
be of suitably hard material and accurately machined, as 
any irregularities or roughness of its surface would soon 
injure the packing; also, the avoidance of all lateral 
strain or movement is desirable, and for this purpose I 
have found a ball joint on the connection between the 
planes and its operating eccentric to give the best 
results. 

One of the most important details affecting the engine 
is the provision of automatic lubrication to every bearing. 
It is necessary to divide the lubrication into systems. 
First, dealing with the internal lubrication of piston and 
valves, which are in contact with the steam (these require 
a special grade of cylinder oil), and an independent 
system dealing with the other bearings of the engine, 
such as slides, journals, and valve motions, which are not 
exposed to the direct action of the steam. This may be 
classed as external lubrication. The life of the machinery 
and its general efficiency is largel governed by the 
effectiveness of lubrication, and I. Gustiors call special 
attention to the means of securing the most reliable lubri- 
cation with the smallest attention on the part of the 
driver. Forms of lubricators (or devices for feeding the 
lubricant to the working surfaces) are simply innumer- 
able.. Much ingenuity has been displayed in their con- 
struction, with the object of securing a regular feed and 
avoiding stoppages, ci would speedily have disastrous 
consequences. 

A lubricator consists of a reservoir and one or more 
feeders. It may be portable, as in the old-fashioned oil-can, 
which is perhaps the most elementary form of lubricator. 
Usually the lubricator is fixed close to the bearing it is to 
serve, or, should this be inaccessible, it may be fixed at a 
distance, and a connecting-pipe used, 

The use of an oil-can is extremely wasteful in lubricant, 
and should the interval between successive feedings be 
too Joes permanent injury to the bearing is likely to 
result, 

The same Fag conclusion applies to all devices 
which depend for their action upon human adjustment 
and attention, and I have no hesitation in affirming that 
to expect a driver to regularly fill and periodically inspect 
and adjust a lot of lubricators in a car is highly unreason- 
able. Even with a careful driver, some may be over- 
looked—or, in the act of filling, foreign substances may 
get in; besides, the filling operation is messy and dis- 
agreeable, and therefore likely to be postponed unduly. 
In preparing a car for service, attention to lubricators 
forms no small part, and could this be entirely done away 
with, the time would be shortened and the pleasure of 
using a motor greatly increased. 

Speaking broadly, there are two systems of lubricating 
a bearing. In the first the rate of feeding is adjusted as 
far as practicable to the actual requirements; in the 
second the bearing is liberally flooded, and the large sur- 
plus recovered for use again. 

It would not serve my purpose to attempt to describe 
the innumerable forms of lubricators which come under 
the first category, all of which depend individually for 
their action upon human adjustment, since I am entirely 
opposed to such human adjustment and_ individual in- 
spection. The long rows of sight-feed dips which are 
sometimes seen on a dash-board are veritable instruments 
of torture, and it is perfectly unreasonable to expect the 
driver to look at them. With such an instrument the 
poor driver is between Scylla and Charybdis—either he 
~— largely overfeed, or risk a stoppage and a ruined 
vearing. 

The quantity of good oil necessary to maintain a film 
between the working faces of a well-constructed bearing 
is very small indeed. To approximate the rate of feed to 
this small quantity means a very small drip outlet, and a 
very small drip outlet means that a tiny particle of dirt 
or extra thick oil will stop the supply altogether. 

To avoid this the feed is habitually extravagant, and 

the cost for wasted lubricating oil may easily ten or 
nore times of what is actually used. 
_ The system of liberally flood in the bearings and recover- 
ing the surplus implies that all the bearings are effec- 
tively enclosed, not merely to exclude dust (which is a 
good thing in itself), but to catch the surplus oil and col- 
lect it in a common reservoir. 

The oil may be supplied to the- bearings either by the 
splashing of the méchanism in a bath of oil, or the oil 
may be pumped over the bearings. Both ways have the 
advantage of starting and stopping the lubrication simul- 
taneously with the running of the machinery, and with- 
out the intervention of the driver, which is a correct 
principle. The waste of oil is extremely small (if the 
case is made properly), and consequently the best quality 
does not become an expensive item, when one gallon will 
last for a 1000 miles. 

Foe lubrication answers well in some cases, where all 
of the bearings are in a position to benefit by the splash 
distribution; but this is not always the case, and the 
violent agitation of the body of oil tends to preserve in 
Suspension any fine solid particles, either of dirt or metal, 
which should be allowed to settle. 

For the above reasons I advocate pumping the oil under 
pressure. A force-pump working under the extremel 
favourable conditions of dealing with lubricating ‘oil will 
run for years’without attention, and its action may be 
instantly tested at any time when running, by momentarily 
oreseing a button. 





The next step is to insure that the oil which is pum 
is going to all of the bearings. On an automobile I do 
not advocate a separate pump for each ing—one pump 
for all the bearings is enough, only’ we must be sure they 
all get a proper b 

One arrangement is for the pump to deliver the oil into 
a distributing main, fitted with branch pipes, which con- 
nect with the several rings. The objection to this is 
that some of the branch pipes may become fouled after 
prolonged use, and the rest of the branches will obligingly 
take their brother’s share. (See Figs. 1 and 2, page 847.) 
Or, if some of the branc : are longer than others— 
which is practically ineviteb ie—the short ones take more 
oil than the longer ones. This means that the circulation 
in the larger pipes is less fy and this is the first step 
to becoming sluggish and finally stopping altogether. 

Such an attempt at equal sharing or commusion must 
fail, and I can only see one effectual remedy for it— 
peep Se to compel each of the branch tubes in turn to 
take the whole of the oil delivery for a fraction of the 
time, instead of attempting to take a fraction of the deli- 
very all the time. 

From this conclusion, which it will be noted professes 
nothing more than ordinary common-sense, it is a short 
we i to construct such a distributor. 

have devised a distributor which I have found to 
answer perfectly, and give no trouble. The oil is 
delivered by the pump into a pipe, and fills a box; 
the only outlets are a ring of holes, each of which 
communicates with a bearing. This ring of holes is 
covered by a circular. disc, wile is slowly revolved by 
the motor. On one side of the disc a segment is cut out; 
so as to uncover one hole at a time, and the desired result 
is accomplished. Care is to be taken to make the seg- 
ment wide enough to partially open the next hole before 
closing the last. Any number of branches may be used. 

The arrangement works perfectly ; it has never given 
the slightest trouble since it was made. After running 
over 3000 miles, a ‘‘ Chelmsford” engine fitted with it 
was taken to pieces and examined. The surfaces were 
found in perfect condition, and there was practically no 
wear ; the engine was as good as new, and would regpence: 
run a distance equal to the circumference of the eart 
before needing repair. The consumption of lubricating 
oil is very small, and the relief from attention to lubri- 
cators has added a great charm to driving. The oil is 
strained each time it circulates, and any solid ticles 
are permitted to quietly settle to the bottom of the oil 
well, where they cando no harm. A drain-tap is pro- 
vided at the lowest point, and replenishing is done 
through a large inspection-hole in the top of the motion 
case. 

It is not necessary to carry a reserve of lubricating oil, 
or even an oil-can, except for steering and brake motions. 
One filling of the well (say a gallon) will last quite 1000 
miles on a large car. 

Secondly, with regard to cylinder lubrication. As the 
long-distance steam-car is required to recover the water 
of condensation for use again, and as it is desirable to 
have this water as pure and free from grease as possible, 
the’ less oil that is used in the cylinders the easier will 
separation become. 

Owing to the intermittent character of the service of 
leasure cars, and to their remaining out of commission 
or days at a time, during which cylinders and valves 
might corrode, it has not been found practicable to dis- 
pense altogether with cylinder lubrication, or to trust 
altogether to graphite, a tilm of oil being nécessary to 
preserve the surfaces against oxidation when the car is 
not in use. 

The great point in cylinder lubrication is to use the 
smallest possible allowance with regularity, since it is 
useless to send an excessive quantity of oil into the 
cylinders (much of which is wasted, and merely throws 
extra work upon the separator), and then to have a long 
interval, during which no oil is supplied, when injury 
may result to the working surfaces. There is no doubt 
that the question of separation of oil is entirely bound up 
with that of provision of a perfect form of oil-feeder to the 
internal parts of the engine. 

Lubricators on the cs, ar and displacement prin- 
ciples'I have not found to be satisfactory. The only 
satisfactory form which I have found is a positive pump, 
which forces a measured quantity at regular intervals into 
the cylinders during all the time they are in operation. 
One difficulty experienced in pumping so small a quantity 
of oil positively, was to safeguard against the effect of 
minute leakage back.to the pump ; but this has now been 
overcome in a practical manner, and the supply of oil to 
the cylinders made entirely automatic, and removed from 
the care of the driver, who has merely to replenish the 
oil reservoir about every 1000 miles. 

Another important detail in the fitting of steam-cars is 
the prevention of leakage from pipe joints. Brazed 
joints have not been found satisfactory, and screwed 
joints are objectionable, as it means using a heavier 
weight of pipe than is necessary to resist the pressure, in 
order to provide the extra thickness at the ends neces- 
sary for screwing. On the other hand, copper not having 
ogee reliable, I have adopted solid-drawn steel pipes 
or all the service lines on the car. 

The thickness of this tube is about 18 gauge, and is of 
abundant strength to resist any possible internal pressure, 
but it is not thick enough to weaken by screwing at the 
ends. This difficulty is overcome by making a special 
form of union, and by flanging the ends of the pipes, 
the union joining the flanges together with a jointing ring 
between. Since adopting this form of joint, not the 
slightest trouble has been experienced through leakage, 
and one of the greatest causes of stoppage and annoyance 
has been eliminated. é 

Coming now to the general question of the comfort of 
| travelling on the by motor-car, several difficulties 











are met with, chief of which may be noted the problem of 
the tyres and the dust. The use of pneumatic tyres un- 
questionably gives greater smoothness, especially on bad 
roads when travelling at high speeds; but there is always 
present the liability of puncture. 

For moderate speeds, up to 25 miles per hour, I have 
found properly-constructed solid tyres, combined with a 

spring suspension, to give practically the same free- 
om from vibration, and giving substantial comfort in the 
knowledge that one is not liable to be stranded on the 
road at any moment by puncture. The construction of 
solid tyres has latterly y Fe much improved by making 
them endless, and by attaching them. to the rim of the 
wheel by bolting between a couple of steel flanges instead 
of the ordinary form of channel fixed on the rim. I 
repeat that, with speeds up to 25 miles per hour, riding 
upon these tyres is as comfortable as upon pneumatics, 
urther, although it is not fashionable in automobile 
circles at present to speak against speeds in excess of 
25 miles an hour, I think the sooner the high-speed craze 
comes to an end the better for automobilism. 

Isubmit that a speed of 25 miles per hour need never be 
exceeded for any commercial purposes, and, with the ex- 
ception of a small sporting section of automobilists (the 
pa pet of which will gradually diminish), this speed 
will generally be considered ample and sufficient for all 
purposes of pleasure also. I donot by any means pretend 
to say that a speed of 25 miles an hour is always permis- 
sible, as every one must recognise the impossibility of 
fixing any limit which will be safe and reasonable under 
all conditions ; but I beg to lodge a protest against the 
outcry that the automobile industry is doomed merely 
because the indulgence of the very high speeds is dis- 
couraged. The sooner the speed question settles down 
within common-sense limits, the better for everybody. 

Next, as to the dust problem, This is partly connected 
with the speed question, as the dust is not such a serious 
difficulty to other users of the when cars are tra- 
velling at moderate speeds. The dust problem is divided 
into two Sapa First, as affecting other users of the 
road ; and, secondly, the occupants of the car. A mode- 
rate speed, combined with improvements in the prepara- 
tion and treatment of the surface of the road, may go a 
long way towards settling the question altogether ; but as 
it will be a long time before the general road surface of 
the country is materially altered, I submit that the solu- 
tion of the dust problem for the occupants of the car is 
to adopt a covered form of car, rather than the open and 
exposed type, and there is already a decided tendency 
eer - a —— ‘ 

n the early days of railway locomotion the passengers 
were carried in open trucks, where they had the full 
benefit of the breezes, but had no protection from the 
sun, rain, or dust. It was soon found necessary to cover 
them in, and noone now asks for an uncovered railway 
carriage. The same thing is likely to be repeated in the 
design of automobile bodies for the conveyance of pas- 
sengers. 

Observation of the condition of a car at the end of a 
journey will show that practically the whole of the dust 
ison the rear of the car, the front parts being fairly clean. 
The explanation of this is, that the front of the car is for 
the most part travelling in a clear atmosphere, but the 
dust raised by the wheels is sucked after the car in the 
partial vacuum produced by its movement through the 
air, and if the.rear portion of the car is effectively en- 
closed and made dust-tight, the front and sides may be 
left fairly clear. 

Amongst the other advantages of covering in the body 
I may enumerate protection from rain, sun, wind, an 
flies; comfortable travelling in all conditions of weather, 
without the necessity for using a special, and more or less 
disfiguring, costume ; suitability for either day or night 
service, also for warming the interior of the car in cold 
weather, which may be done inexpensively by the use of 
a little of the waste heat of the engine; and in this con- 
nection I desire to indicate a new source of pleasure and 
enjoyment to be derived from touring through the country 
in the winter time, even with several inches of snow, 
when mgers may enjoy the scenery while remaining 
as comfortable and snug as at home. 

Another advantage possessed by the covered car is, 
that it provides a safe storage for the property of the 
owner, and one’s wraps and personal effects may be 
locked up in the car while the owner is away ; also there 
is ample space available on the roof for luggage, without 
incommoding the mgers. . 

Still another pe orm. of the covered car is, that it 
permits the ——_ of very effective, yet unobtru- 
sive, means of obtaining a good natural draught for the 
removal of the products of combustion. This is a special 
advantage to a steam-car, for although the products of 
combustion may be got rid of laterally or underneath the 
car, there is no doubt the best result is obtained by per- 
mitting the gases to ascend in the direction they are 
naturally disposed to take. 

I think it would be an advantage for all cars, whether 
steam or petrol, to discharge the products vertically up- 
wards, instead of as at present. In this way any objec- 
tionable fumes would be dissipated more quickly, and 
without leaving an objectionable trail on the road, which 
is offensive to the public. : : : 

Finally, I to urge upon all interested in this great 
development of engineering, which is sure to have so large 
an effect on the general welfare of the community, to 
discourage the indulgence of high speeds (which are un- 
necessary and prejudicial), and to encourage manufac- 
turers to specialise in the production of one standard 
useful size of motor, which may be applied to many diffe- 
rent purposes. Only in this way can manufacturers hope 
to combine the highest excellence of construction with 
the low cost of production which will enable this country 
to challenge the competition of the world. 
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THE LAW OF MASTER AND SERVANT. 


Pomfret v. Lancashire and Yorkshire Railway Com- 
pany.—This case was heard in the Court of e+ Tem in 
July last, and is reported in the current num of 
“Taw Reports.” The effect of the case may be shortly 
stated as follows:—Upon an application for compensa- 
tion under the Workmen’s Compensation Act, 1897, the 
burden is upon the applicant of giving evidence to show 
that the accident arose ‘‘out of” as well as ‘‘in the course 
of” the employment of the injured workman. Although 
the fact that the accident happened in the course of the 
employment may be admitted, that burden is not dis- 
a if the manner in which the accident happened 
is left wholly unexplained, and if the evidence is equally 
consistent with the view that it happened in consequence 
of something which did not arise out of the employment. 
It appeared that the deceased wasa fireman. It was his 
duty to book on at the locomotive department, Newton 
Heath, and to receive a check and his instructions, and 
to book off at the same place. On December 27, 1902, he 
booked on at 5.30 a.m., and was fireman to Charles 
Williams, an engine-driver, and worked a special goods 
train between Miles Platting and Stalybridge. He was 
relieved at Charleston Station, Ashton, at 5 p.m,, and 
remained in the porter’s room with Williams until 5.15. 
He was ehtitled to travel back to’Newton Heath by train. 
He was found at 5.20 under the Oldham-road Brid 
between the rail and the wall, with his head bowands 
Manchester. He died from the effects of his in- 
juries. It was contended on the part of the rail- 
way ‘company that no case had been made out, 
as the onus of proof that the accident arose out of the 
deceased’s employment lay upon the applicant, and 
had not been discharged. In giving judgment for the 
d:fendants, the Master of the Rolls ou :—‘* The burden, 
and the whole burden, of proving the conditions essential 
to the obtaining an award of compensation rests upon the 
applicant, and upon nobody else, and if he leaves the case 
in doubt as to whether those conditions are fulfilled or 
not, where the known facts are equally consistent with 
their having been fulfilled or not fulfilled, he has not dis- 
charged the onus which lies upon him. In my opinion, 
the evidence in the present case is quite consistent with 
the view that the accident happened in consequence of 
something which did not arise out of the employment.” 
The case was then sent back to the county court judge 
who found as a fact that the deceased was injured in the 
course of his employment. Upon this, judgment was 
entered for the plaintiff. 

Boldy v. Whittaker.—This case, which was heard by 
Mr. Justice Grantham and a jury at the Leeds Assizes, 
is of interest as showing that workmen who decline to 
avail themselves of the privileges of the Workmen’s 
Compensation Act are subject to disabilities in bringing 
an action at law. It is well known that an employer, 
who is sued by an injured workman ‘‘at law,” has many 
defences open to him, which were expressly taken away 
by the Workmen’s Compensation Act. According to a 
report in the Yorkshire Post (December 10), the action 
was brought by a journeyman dyer against Messrs. Whit- 
taker Brothers for damages for personal injuries. Whilst 
the plaintiff was at work on the night shift on August 14 
he fell into a hole which had been dug to receive some 
machinery. It was alleged that the place was insuffi- 
ciently lighted, that the hole was not properly fenced, 
and that the plaintiff was ignorant of its existence. The 
defendants denied the plaintiff's contention, and set up a 
plea of contributory negligence. 

At the close of the plaintiff's case counsel for the 
defendants submitted that there was no case, inasmuch 
as there was no evidence that the defendants personally 
knew of the unsafe and defective condition of the hole ; 
and secondly, that the negligence, if any, was the negli- 
gence of fellow-servants in common employment. In 
support of this view he cited many old cases. The 
learned judge having ruled that the case must go to the 
jury, counsel, in addressing the jury, said this was the 
first case of the kind since the Workimen’s Compensation 
Act. The plaintiff had been dazzled by the golden 
prospects of a successful assize action, whereas if he had 
proceeded under the Compensation Act, although he 
might not have got so much, he would certainly have 
been awarded a substantial sum. 

His Lordship, in summing up, said that when Parlia- 
ment had taken the trouble to bring in special Acts for 
the yoga of benefiting the working man, and when 
the working man’s advisers did not choose to make use 
of the special Act, one always suspected that there was 
something wrong—some reason why it was not done. 
Undoubtedly the Legislature had been very generous— 
not too generous—towards working men in the Acts 
that had m passed. Many of the pitfalls which were 
against the working tan in the old common law were 
done away with, and under the new Acts there was no 
difficulty in recovering compensation. On the law he 
was prepared to hold that the plaintiff had failed to 
make out his case, and must be non-suited. 

The jury found a verdict for the defendants on all the 
points raised. 

Keens v. Welburn and another and the Amalgamated 
Society of Carpenters and Joiners.—In this case, which 
was heard by Mr. Justice Darling and a-jury at the Leeds 
assizes on December 10, the plaintiff sought damages and 
an injunction to restrain the defendants from wrongful 
interference with him in the conduct of his business. He 
alleged that he was dismissed from his employment 
through the unlawful influence and conduct of the defen- 
dant society, their agents, and servants, and in particular 
those of the defendants Welburn and Heal. The case is 
only of interest as showing that a workman who is dis- 


missed at the instance of fellow-workmen, members of a 
trade union, cannot always obtain damages at the hands of 





the union or its officials. It appeared that the plaintiff, 
who was a cabinet-maker, obtained work with Messrs. 
Horsman and Co., Limited, shopfitters, of Leeds Objec- 
tion was taken to him by the men in the place 
on the und that he was a cabinet-maker, and so 
not qualified to work as a joiner. He was only at 
work for about a week when he was given notice to 
leave. It came out in evidence that the plaintiff was 
secretary of the Amalgamated Union of Cabinet Makers. 
Mr. Thorp, Messrs. Horsman’s manager, gave evidence 
to the effect that some of his men had given notice. The 
immediate dismissal of the plaintiff was not insisted 
upon; but, at the same time, he understood that the men 
had an objection to awe, oad the plaintiff. In dis- 
missing the plaintiff he had been guided by the exigencies 
of trade, as he could not afford to have the work in hand 
stopped, as seemed probable. In ‘the event the judge 
ruled that there was no case to go tothe jury, as there 
was no evidence against any of the defendants. The 
men had clearly given in their notices of their own free 
will, without influence from Welburn or Heal, or any 
officials of the society. Whether an action might not lie 
against the workmen, if their names were known, was 
another matter. As it was, there was no case against the 
defendants. _ 

Judgment was accordingly entered for all the de- 


.fendants. 








LAUNCHES AND TRIAL TRIPS. 

Tue official trials of the Blackwater, torpedo-boat 
destroyer, built a Messrs. Laird Brothers, Limited, of 
Birkenhead, for His Majesty’s Navy, have just been com- 
pleted. A successful four hours’ full-powercoal-consumption 
trial having been previously made, theofficial full-s: trial 
was run on Tuesday, when the vessel maintained a speed 
for four hours’ continuous running of 25.656 knots. On 
both occasions the vessel was run in a fully-loaded con- 
dition. The trials for steering, stopping, and starting were 
also successfully completed. The machinery throughout 
has worked without a hitch, and the vessel is practically 
free from vibration. The Blackwater will be hastened 
forward for commission. This is the fourth of the new 
type of destroyer built by Messrs. Laird Brothers which 
has completed her official trials, the first three vessels 
being the Itchen, Arun, and Foyle. The Admiralty have 
orde from Messrs. Laird Brothers, Limited, three 
more destroyers of the same type, to be named the Liffey, 
Moy, and Ouse. 





On Monday, the7th inst., the steel screw cargo steamer 
Vera, built by the Laxevaags Raginecring and Ship- 
building Company, Bergen, Norway, went for her trial 
trip, and after compasses had been adjusted, proceeded 
to the measured mile, where a series of trials were 
run, and a. mean speed of 11 knots attained. The 
vessel is of the following dimensions :—Length, extreme, 
224 ft.; breadth, 32 ft. 6 in.; depth, 15 ft. 1 in. The 
dead-weight carrying capacity is about 1300 tons. The 
engines, which have also been constructed by the Laxe- 
vaags Company, are of the triple-expansion type, with 
cylinders 16 in., 254 in., and 43 in. in diameter by 30 in. 
stroke, designed for a working pressure of 175 lb. per 
square inch. 





On Saturday, the 11th inst., the handsomely-modelled 
steel screw steamer San Lorenzo, built by Messrs. Craig, 
Taylor, and Co., Stockton-on-Tees, to the order of Sout 
American owners, was taken to sea for her trial trip, 
which proved satisfactory. The vessel is of the following 
dimensions :—208 ft. by 30 ft. by 20 ft. depth, moulded, 
to awning deck. The engines, which have m con- 
structed by the North-Eastern Marine Engineering Com- 
pany, Limited, Sunderland, have cylinders 18 in., 30 in., 
and 48 in. in diameter by 33 in. stroke, with two large 
steel boilers working at 180 lb. pressure. During the 
whole of the run everything worked with smoothness, 
and a speed of 13} knots was obtained. 








Riverrp Steet Pires.—The engineer who has to 
specify pipe-lines of considerable size has first to make up 
his mind whether they shall be of steel or of cast iron. 
There is much to be said on both sides, but for countries 
in which the climatic conditions are severe steel will 
generally have the preference. There has just come to 
our hands information showing that the use of steel 
water-pipes for the city of Newark, New Jersey, lately 
prevented that town having its water supply suddenly 
shut off for several days. In October there was a very 
heavy flood in the neighbourhood, and in one place a 
small dam was washed out, and carried down a rixer 
which was crossed by two 48-in. riveted steel pipes. 
The flood washed out the foundations of the pier 
supporting the centre of the pipes, leaving them sus- 
pended over a distance of 35 ft. In addition a large 
number of trees and a quantity of wreckage were 
piled up on the top of the pipes, making a dam which 
obstructed the flow of the water. At another point the 
foundation of the central pier was washed out, and the 
masonry itself was left hanging from the pipes, which 
had thus not only to carry their own weight and that of 
the water inside them, but also the weight of the pier. 
In both these instances the pipe stvod the strain without 
showing any sign of distress beyond a small oozing, whereas 
cast-iron pipes would have fallen ecnaymepe ew York 
City itself had a portion of its supply cut off by its pumps 
being out of service, and tne to Newark for assist- 
ance, that city sending out 30,000,000 gallons a day, while 
the repairs were being made. These pipes were_con- 
structed by the T. A. Gillespie Company, of New York 
and Pittsburgh. 





_ CATALOGUES. 


AFTER a career extending over more than a century, 
Messrs. Holtzapffel and Co., of 13 and 14, New Bond- 
street, London, have issued a —. of lathes and 
tools. These lathes are for ornamental turning, a pursuit 
which has an immense fascination for some minds. 
It would puzzle many a capable mechanic to explain how 
some of the complicated forms produced by the amateur 
are arrived at, for his lathe is fitted with so many appli- 
ances, in the way of chucks, rests, and cutters, that it 
will do a great range of work entirely beyond the capacity 
of an ordinary lathe. This catalogue gives illustrations 
of a large number of lathés of various sizes, as well as of 
all the subsidiary appliances and tools -that can be used 
with them: Although this is the first illustrated catalogue 
Messrs. Holtzapffel and Co. have issued, they have already 
published several volumes dealing with the art of orna- 
mental turning, and the means to be employed in it. 

We have received from the British Thomson-Houston 
Company; Limited, of Rugby, sections from their general 
catalogue, dealing with enclosed arc lamps, overhead 
trolleys, and induction motors. 

essrs. Siemens Brothers and Co., Limited, of 12, 
Queen Anne’s Gate, S.W., have issued: a pamphlet 
describing their platinum: resistance yf orem 

We havé received from Messrs. J. I. Thornycroft and 
Co., Limited, of Chiswick, 4 pamphlet showing the boiler- 
power ge on their system to the different national 
navies. ‘I'he grand total amounts to 1179 boilers; with an 
aggregaté of 1,365,763 hotse-power. : 

The Cooper-Hewitt Electric Company, of 220, West 
29th-street, New York, have published a catalogue and 
price-list of the Cooper-Hewitt mercury lamp. As is 
well known, these lamps_are not self-starting, but are 
generally started by making mumentary use of a very 
high potential. We. notice, however, from the catalogue 
that it is possible also to start them by tipping the lamp 
so that there is an excess of mercury at the upper elec- 
trode, and then this mercury is allowed to fall in a thin 
stream down the length of the tube. When this stieam 
ruptures,-the lamp starts. The lamps can be used in any 
direct-current li ting circuit at 50 to 150 volts. They 
take in the smallest size 1.3 ampere of current, and in 
the other sizes 3 to 3.5 amperes. 

‘Messrs. Siemens Brothers and Co., Limited, of York 
Mansions, Westminster, S.W., have sent us a copy of 
their catalogue of electrically-driven cranes and capstans. 
The types illustrated include locomotive cranes, travellers, 
jib-cranes, and capstans. Special attention is directed to 
the firm’s universal controller. Where this is fitted, one 
handle controls all motions of the crane. If the handle 
is raised, the load is lifted; if pushed down, the load is 
lowered ; whilst, if moved to the right, the crane moves 
in a corresponding direction, and vice versd. 

A new catalogue of their high-grade machine-tools has 
been issued by Messrs. C. Belenen and Sons, of the 
Pioneer Works, Halifax. The types made include 
planers, lathes, shaping-machines, and drilling-machines. 

A pamphlet describing a type of superheater suitable 
for application to existing boilers is described in a circular 
just issued by Messrs. John Fraser and Son, of the Mill- 
wall Boiler Works, E. : 

Messrs. Alexander. Findlay and Co., Limited, of the 

Parkneuk Works, Motherwell, have sent us a copy of 
their new catalogue of steel bridge floors, roofs, stanchions, 
and girders. The list of ese tang troughing is un- 
usually complete, the sections shown having moments of 
resistance ranging from 91.4 inch-tons up to 17,470 inch- 
tons. : 
The Electric and Ordnance Accessories Company, 
Limited, of the Stellite Works, Aston, Birmingham, 
have sent us a copy of their new catalogue of central- 
battery telephone systems. These are especially suitable 
for use in hospitals, works, and large private houses ; the 
makers ask us to state that their catalogue, giving full 
details, will be forwarded to any address on application. 

The British Miller — Syndicate, Limited, of 122- 
123, Salisbury House, ndon Wall, E.C., have pub- 
lished a pamphlet describing in detail their system of 
operating railway signals. A description of the plant 
was published in our columns last February. Its distinc- 
tive feature lies in the fact that the signals are repeated 
on the actual footplate of the engine. 








Enoiverrinc Epucation.—Some time ago Mr. Elmer 
L. Corthell, D.Sc., the eminent American engineer, made 
a tour through all the scientific and engineering schools 
of America and Europe for the purpose nil om ay a 
report as to the best system of engineering education for 
the University of Chicago. This. report was printed in 
the ‘Technological, Quarterly,” vol. xvi., No. 3, Sept- 
ember, 1903, and has since been reprinted for general 
circulation. 





WeymoutH Harsour.—The Great Western Railway 

Company is about to proceed with an important harbour 
scheme at Weymouth, for which powers were granted in 
1898, and which, it is estimated, will cost about 200,000/. 
For a long time the company has been seriously hampered, 
owing to the inconvenience of the present narrow harbour, 
dues for the use of which have been paid to the Weymouth 
a ae To a the old harbour my — 
to be impossible, and the company now proposes to mia. 
a new harbour on the Portland side of the Nothe, en- 
closing about 70 acres of water s) between the Admi- 
ralty breakwater and the Nothe Fort. To effect this two 
new breakwaters will have to be constructed. This will 
give a harbour which may be entered at any time. New 
jetties and warehouses are to be constructed, and a line 
is to be run along the Admiralty breakwater for coaling 
purposes, for the use of war vessels in Portland Roads. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
=< case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics, 

Copies of Specifications may be obtained at the Patent O Sale 

‘ Branth, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date the mee of a Complete 

is after the abstract, unless the 

, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
t isement of the ti of a Complete Specification, 

give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


23,892. J. Marshall, Gainsborough, Lincs. Thresh- 
tng Machines. [2 Figs.) December 5, 1902.—The object of 
this invention is to provide simple and efficient means for fasten- 
ing the scaffolding boards of threshing machines together. On 
the vertical board A is fixed a quadranta] or equivalent shaped 
projecting piece a, and on the horizontal board B is secured a 
lever b, preferablv consisting of two parallel arms with a roller b? 
between them. In using the device, the roller J? runs upon the 
edge of the projecting piece a, and as the said lever is operated 























in the direction for fastening, the scaffolding boards are drawn 
together and the fastening is secured in position by engagement 
of the roller b2 in a recess a2 on the quadrantal piece a. When an 
additional extension ¢ of the scaffolding boards is required, | 
instead of chains, or the like being secured to hooks on the 
vertical board, as is now usual, the chain c or the like 1s passed 
over the end of the lever b and engages in a recess L5 formed 
therein. The weight of additional boards acts to effectua'ly lock 
the fastening. (Accepted October 14, 1903.) 


ELECTRICAL APPARATUS. 


26,032. E. A. Carolan, London. (General Electric Com- 
pany, Schenectady, N.Y., U. S.A.) Motor Control. [1 Fig.) 
November. 26, 1902.—In this specification is claimed :—‘‘ A multi- 
polar electric motor having armature windings adapted to be con- 
nected in parallel or series with each other, substantially as and for 
the purpose described.” The purpose described is speed variation. 
Neither in the provisional nor in the complete specification is de- 
scribed or shown means for connecting armature windings in series 







































































ing sparks between ) and ¢ is by connecting 
conductor between which the gap is 
windings D of a Ruhmkorff coil or 0} 
currents and providing at least one gap, say /1, in this secondary 
in order that sudden rushes of current from the condenser g may 


is | bituminous coal or other fuel containing hydro-carbons, as the 
portion of the fuel which is not converted into gas in the upper 





the arrangement -of short-circuiting switch according to th 
invention. The ends of the series coils a are ted to the 
two contacts b, c of the switch, which is in series with the motor | 
armature, and is normally closed by a bridging piece d. When | 
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the motor current exceeds the predetermined value to which the | 
apparatus is set, the switch is opened so as to include the series 
coils in the main circuit, by the action of a solenoid A on a| 
— N connected to the bridging piece d. (Accepted October 14, | 


| 
18,3386. T. J. Murphy, Paris, France. Electrical | 
Devices. (1 Fig.] August 25, 1903.—The 








Interrup 

present invention has for object to provide a means for effecting | part of the generator is made i y i 

successive and frequent interruptions of electric circuits, and is mee cash Unmiene (Accepted October 7, pee = 

a the porn Pegi new! — a eee in which isan : : 

electric generator a and a sufficiently wide gap b toc, so that the | UNS AND EXPLOSIVES. 

poet —. lh a oom ues ae between 0 and c. ' 20 96.056. E = K Bl en Fire 

electric spark be cau eap from } to c, current generated by 4 . F. Kelaart, ackhea don. “4 
1m P : ts 8 y | arms. [5 figs.) November 26, ee ne relates to 


a will also pass, so long as the spark lasts. One method of produc- 


a device for giving instruction in laying or aiming guns or rifles, 
| and has for object to enable the instructor to point out easily and 
| quickly to the novice the extent to which his sighting is out of 
truth, In its simplest form, the device comprises a tube furnished 
| With point-blank sights and with a lamp, by -means of which a 
| beam of light may be projected through the tube forwardly. The 























tube is trained at the target, the light being obscured, and when 
the learner has effected this to the best of his ability the light is 
turned on and will indicate the accuracy or otherwise of the aim ; 
bande are the back and fore sights. Mounted between these 
sights is a tube f containing a lamp g, suitable lenses h, and cross 
| wires t, The tube is so placed as to be in the line of. sight -repre- 
| sented by the dotted line in Fig. 1, so that the light projected 

therefrom will indicat or 03.) or otherwise of the aim 

. 3. 


ti 
ther source of high-tension j taken. (Accepted October 1 
| STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
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occur, and that sparks may be ge ome in the gap bc in the | 26,686. . Roberts, Grantham, Lincs. Steam- 
main circuit, The reactance of this main circuit is so great Generators. [2 Figs.) December 3, 1902.—This invention has 
that the difference of potential bet the ductors d, d! will reference to steam-generators of the class in which two super- 
always equalise by wayofbc. (Accepted October 21, 1903.) posed furnaces are employed. In the present invention the end 
26,448. E, C. McKinnon, Heaton Moor, near Stock- A 
port. Secon Batteries. (8 Figs.) December 1, 1902. r tr. 
—A tray or trays or other suitable receptacles are according to L~ + 
this invention so arran; that the tary subst de- sii 
ited from the battery plates are intercepted and collected, 
instead of being allowed to fall to the bottom of the cell. The 
= trays or other receptacles may be so arranged as to be readily 
removable without the necessity of lifting all the battery plates, z 
ee Up a 
tp} <4 f 
‘== t 
Cc 
C 
0 9 
é 
AE 
v | sit, 
} = 
Fi ¢, J | 
- 2 | 
= or drawing bn the electrolyte, or wanes. aloe pet A “ 
or parallel with each other. The inventor saysin respect of a motor | Working conditions. In Fig. 2, trays © extend side by side from © 
according to his invention :—‘‘I provide its ‘amakere “with two | end to end of the cell, an "the electrodes B are potenti z’ 
windings, preferably of different resistances, and arrange a switch | them. Fig. 4 shows a cell with a single tray completely covering 
to cut one or the other into circuit as desired.” In the drawing | the bottom of the cell. In these arr ts it is necessary to £ 
3 is the main or el winding served from switch contacts 8, | femove the electrodes before removing the trays. Fig. 3 shows an 
and 5 is the series winding served by the switch contacts 9. | atrangement in which the tray is formed with sloping as pee ss 
Further speed variations may be obtained by use of the rheostat 2 | 8? 8 to hold the sedimentary deposit when the tray is lifted end- | iT 
in the field-magnet circuit or by altering the potential at which | Wise by cords attached at c%. (Accepted October 14, 1903.) 
the motor is served. (Accepted Octoer 7, 1908.) GAS ENGINES, PRODUCERS, HOLDERS, &c. 
28414. Vickers, Sons, and Maxim, Limited, and 
A. D. Williamson, Sheffield. Electric Motors. [1 Fig.)| 23,319. J. E. Dowson, London. Gas Generato 
ecember 23, 1902.—By this invention a compound-wound electric | [4 Figs.] November 18, 1902.—In this invention air or steam and | ) 
motor is provided with an automatic switch which is put in| air are made to enter the-gas generator or producer at or near | f 
operation when the current through the motor falls below a| the top and the bottom thereof, there being one or more gas | “ 


predetermined value for the purpose of short-circuiting the | outlets about half-way up the generator, through which the gases 
series coils, and causing the motor to run as a shunt-wound | from the upper and lower parts of the generator escape. In this 
machine. Thus, when at any time the load on the motor is in- | way the fuel in the lower part of the generator is worked by an 
creased beyond the predetermined value, the additional current | up-draught, while that in the upper part of the generator is worked 
= the short-circuiting switch to permit current to flow | by a down-draught. It is stated that this way of working a gas 
through the series coils. The figure illustrates diagrammatically | generator is especially suitable where the gas is made from 





| of the arch, which forms the roof of a portion of the lower fur- 
| nace and the floor of the ash-pit of the upper furriace, is provided 

with a header in connection with the water-circulatin m, @ is 
| the steam and water drum, and } and ¢ are nests of tubes joined 
| together to form a boiler such as is described-in the specification 
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of Letters Patent No. 5008, of 1902. e and / indicate the upper | 
and lower furnaces ively, i is the water-header extending | 
along the whole width of the arch 71, and connected to the headers 
i by pipes k and to the headers i by pipes m. The header i is | 
covered with refractory material 0, through which openings in | 
communication with the ash-pit g extend, and by this means air is | 
introduced at a point where the hot gases from the two furnaces 
mingle so as to complete combustion. (Accepted October 14, 1903.) | 
26,687. . Roberts, Grantham, Lincs. Steam- | 
Generators. [2 Figs.) December 3, 1902.—This invention 
relates to steam generators shown in and described with reference | 
to Figs. 1 to 4 of the drawings filed with the specification of | 
Patent No. 5302, of 1902. According to this invention the stacks | 
of tubes forming the heating surface are placed partly over the 
firegrate and principally over the stokehole, and are raised suffi- 
ciently high to give head room for stoking purposes. The roof 
of the stokehole thus forms the floor upon which a portion of the 
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boiler rests. With this arrangement it will be evident that when 
only a certain — is available for a boiler, the tubes of the 
latter can practically occupy the whole of the space above a 
certain level, and the furnace arranged towards the back of the 
tubes. ¢ is the stokehole arranged underneath the tubes c.  m is 
a pit under the stokehole to permit the tubes c being withdrawn 
and replaced, and the dotted lines at n represent a tube either 
being withdrawn from or inserted into the boiler. (Accepted 
October 14, 1908.) 
TEXTILE MACHINERY. 

22,687. C. H. Stansfield and W. Bibby, Burnley. 
Loom Shuttles. [3 Figs.) October 18, 1902.—With the object 
of steadying the shuttle peg when it is lowered into position, and 
holding it firmly in a direct line with the mouth of the shuttle, 
the portion A of the spring is made somewhat longer, and turned 








up at its end at right angles. This bent-up portion is formed 
with a Y-shaped notch, the under side of the peg-head being shaped 
to correspond at E, so that when the latter is lowered into posi- 
tion the parts will interlock. (Accepted October 7, 1903.) 


24,997. A. M. Fletcher and W. R. Grundy, Hyde, 
Chester. Holding Bobbins. (2 Figs.] November 14, 
1902.—This invention relates to an attachment to winding frames 


for holding ring-frame and other bobbins or spools in a horizontal 





or inclined position, and for releasing the same when desired, and 
comprises an adjustable bracket a, so constructed with a jaw and | 
pinch-screw that it can be attached to the horizontal rail or rod 
on the winding frame and adjusted in either a horizontal position 

















or at an incline, and then fixed thereon by tightening the screw. | 
One end of the bracket is turned upwards, and serves as a bearing | 
to support the axle of a metal boss e, formed to receive the thick 
end of the spool, and fitted with a wharve g to receive a band for 
producing extra tension. The other end of the bracket is turned 
slightly downwards, and carries on a 
lever, the horizontal arm of which projects beneath the bracket 
and carries an adjustable weight. 


e vertical arm carries a | 


coraring. sep or a pin for supporting the smaller end of the 
1. e weight presses the cup or peg against the smaller end 
the spool, thus causing friction to give the proper tension or 
drag ” to the yarn, so t! the usual drag-boards, covered with 
flannel or felt, may be dispensed with, and a very much cleaner 
and more even yarn will be the result. The amount of pressure 
or “drag” given may be regulated by moving the weight on the 


0! 


“ 


horizontal arm of the bell-crank lever nearer to or further from J 


the fulcrum of the said lever, and, when adjusted, fixing the same 
by means of a pinch-screw. To release the 1 all that is 


| required is to raise the weighted arm so as to withdraw the cup 


or peg from the end of the spool. (Accepted October 7, 1903.) 


23,671. H. Parsons, London. Vehicle Wheels. 
(12 8.) October 30, 1902.—To prevent the slipping of the 


wheels of vehicles having rubber or equivalent resilient tyres, a 
non-slipping medium according to this invention comprises a 
device that is separate both from the tyre wheel, and is 
mounted on the wheel in such a manner that it shall be free to 
creep or travel round the tyre by the action of rolling contact. The 
figure shows a portion of a wheel and tyre with the improved 





non-slipping device thereon. a is the pneumatic tyre. and } is a 
ring of wire or chain. There is a ring } on each side of the 
wheel, and each ring is of a diameter sufficiently small to pre- 
vent the device accidentally coming off. care chains secured to 
the rings b and passing diagonally across the tyre, so that the 
rings and chain form a kind of flexible trough, which extends over 
the periphery of the tyre, and is not attached rigidly te the wheel 
or tyre. The device, as a whole, is of such dimensions as not to 
bind upon the tyre or wheel. (Accepted October 14, 1903.) 


26,239. F. K Leeds, and H. L. White, 
Cleetho: Lincain. ’ Veniole ‘Brakes. (6 Figs. 
November 28, 1902.—Wooden blocks for braking wheels have no 


great endurance, and metal blocks cause irregular wear of the 
tyres. The present invention has for object to provide a con- 
struction of brake-block by which advantages can be obtained 
that are not obtainable when the blocks are made wholly of 
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metal or wood. A brake-block according to this invention for 
tramway and porn | vehicles comprises a metal body or shoe 
on the head of which a strip or strips of wood isor are inserted 
and secured in place by tenon ends in dovetailed grooves. Fig. 1 
shows a continuous strip of wood b extending the length of the 
tread of the shoe, and Fig. 2 shows another arrangement in which 
strips »1 are placed transversely of the shoe. 





14, 1903. 
MISCELLANEOUS. 

22,004. Willans and Robinson, Limited, and J. 

Eaton-Shore, Rugby. Cast Metals.. [3 Figs.) 


October 9, 1902.— According to this invention, metal is cast in 
comparatively thin metallic moulds, which, before the metal has 
had time to cool materially, are lowered gradually into water, or 
are otherwise cooled gradually from the bottom upwards, the 
object being to ensure the cooling of the metal as a whole sub- 
stantially in the state in which it arrives in the mould ; that is 
to say, before the particles of any constituents which differ from 
the remainder have time to segregate and collect together. 
Denser and more homogeneous castings are thus ensured. (Ac- 
cepted October 14, 1903.) 


23,301. Bayliss, Jones, and Bayliss, Limited, 
and R. Howarth, Wolverhampton. Nuts. [6 Figs.) 
October 27, 1902.—This invention relates to screw-nuts of the type 
in which a part of the process of formation consists in coiling a 
bar or length of metal of suitable section and has for object to 
provide means by which the coiling of the bar will leave the 
outer surface of the coil of hexagonal or other shape desired, so 








that any subsequent operation, to finish the shape, will involve 
the formation of little or no scrap metal. The outer edges of the 
bars to be coiled are provided with a succession of alternate 
hollows a and ridges b, and the space between one ridge and the 
next is such that when the bar is bent round a mandrel, the 
hollow surface will become flat and thus form the side of a hexa- 
gonal or other shaped nut. (Accepted October 7, 1903.) 

Jon and ted, 
Wolver'! ton. uts. [2 Figs.) 


and W. 
October 27, 1902.—To enable an elastic pressure to be exerted in 





of the B pepe of formation consists in coiling a bar or length 
of metal of suitable section, a nut according to this invention is 


(Accepted October 


made greater in depth, and a porion ¢ thereof is formed plain 
inside and of an internal diameter which will pass easily over 

the male threads upon which the nut is screwed. This portion c 
is opened out between the convolutions, as shown at ¢, to permit 
such portion of the coil to be compressed prone the nut is 
screwed up against an opposing surface. (Accepted October 7, 1903.) 


W. H. . 
25,530. London, and J. Broadhouse 


un., ea es 
{4 Figs.] November 20, 1902.—With the knives heretofore used 
for oagrege 3 the sides of linoty it has not been found 
possible to obtain that parallelism between the two sides which 
is indispensable with certain classes of printing, these sides 
becoming slightly tapered transversely owing to the two knives 
> sass | outwards during the passage of the linotype between 
them. To overcome this difficulty the trimming knives are 





arranged in two pairs, 1,1, and 2, 2, with the cutting edges of 
the knives 1, 1 a slightly greater distance apart than the cutting 
edges of the knives 2,2. By the time that the linotype in the 
course of being trimmed reaches the knives 2, 2, the springiness 
in the knives 1, 1 has exhausted itself, and the linotype still being 
trimmed thereby is forced between the knives 2,2, which are in a 
state of substantially perfect rigidity, and the necessary trimming 
completed in a highly satisfactory manner. The knives 1, 2 are 
either formed in or in two separate parts, as indicated by 
the dotted lines 3, 3. (Accepted October 14, 1903.) 


24,893. J.G. Slatter, Birmingham. Lifting-Jacks. 
[4 Figs.) November 13, 1902.—A lifting-jack according to this in- 
| vention is provided with two screws—the one a right-handed 
| serew, and the other a left-handed screw—so as to obtain a double 
|-lift. — attached to the base 1 is a nut 2, in which works a left- 
| hand-threaded tube 3. To the upper part of the tube 3 is 
| rigidly attached a nut 4, and in this nut a right-hand threaded 
| screw 5 works. This latter-ment‘oned screw carries the jaw 6. 
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In action the screws 3 and 5 are turned until the jaw 6 is in con- 





tact with the load to be lifted. The handle 14 is then lifted until 
horizontal. When moved in a clockwise direction, the pawl 7 en- 
gages with the adjacent ratchet tooth on the nut 4, and the nut 4 
and tube 3 are rotated, the tube 3 being caused to travel upward. 
The screw 5 is held inst rotation by the load on the jaw 6, but 
as the nut 4 is rotated in the direction indicated, it will be seen 
that the screw 5 will also be raised relatively to the nut 4. 


(Accepted November 4, 1903.) 

25,456. J. Gibbins and H. Gibbins, Hull, Yorks. 
Trawler’s Winch. [4 Figs.] November 20, 1902.—This 
invention relates to an improved construction of winch barrel for 
use in connection with steam-trawl winches. Hitherto the barrel 
has been cast, but according to this invention the barrel is formed 
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| body or hub, within which is a brass bush B, having a central oil 
8 J. At each end of the hub a steel plate L and M is riveted. 


(esse ‘ 
of wrought steel built up to any suitable pattern. F is a steel 


in or screw a bell-crank an endways direction by the inner end of nuts, in which a part | To the plate M is secured an annular flange D that formsthe brake 


wheel, and there are also attached to this steel plate suitable 
_ clutch gear and a warp socket E. (Accepted October 14, 1903.) 
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ELECTRICALLY-DRIVEN WALL RADIAL DRILL. 


CONSTRUCTED BY MR, GEORGE SWIFT, ENGINEER, HALIFAX. 
(For Description, see Page 862.) 

















plain in view of the experience elsewhere, while it 

becomes plain on analysing the statistics that the 

capital cost of the system has grown far beyond q 

all the estimates made before-hand ; a fact which } 

suggests that an explanation of this difference is 

to be found in the charging to capital account of 

outlays which might more properly have been i 

charged to working expenses. j 
It’ becomes interesting to consider the estimates 

of cost of construction on which the Glasgow Cor- j 

poration founded the telephone enterprise, and to i 

compare them with the actual results attained in 

practice. It appears that the actual cost has been | 

50 per cent. in excess of the highest estimated cost, 

and this fact is no doubt largely accountable for the iq 

difficulties in which the Glasgow Corporation tele- 

phone enterprise now finds itself. Any technical 4 

commercial enterprise which costs to establish over 

half as much again as it was estimated to cost, is i 

bound to find itself in difficulties. In studying the 

Glasgow Corporation telephone system we have 

gone back as far as we are able in the authentic 

history of municipal telephony in Glasgow, and have : 

on the reluctance of the Glasgow Cor- | carefully read the report of the Glasgow Telephone ‘ 

poration Telephone Committee to | Inquiry of 1897. It appears from the record of the 

recognise depreciation in their ac- | evidence of several of thé Glasgow town councillors 

counts. Students of the telephone | that, as far back as 1893, the Glasgow Corporation 

question have known well that in| had obtained a report and estimates from a tele- 

making a rate of 51. 5s. for unlimited | phone expert, assuring them that a city telephone 

telephone service in a large city, the | system could be established at an average capital 

Glasgow Corporation were embark- | cost of 151. per user, and that the service could be 

ing in a venture that was certain to| supplied at a profit at an average rate of 51. per 

Leeks eA lt lose money. Having, in spite of all| user. The name of the expert’on whose advice the 

= ‘ : : remonstrance and most pointed | Glasgow Corporation relied in their agitation for a 

criticism, founded the business, the | telephone licence was unknown to all the councillors 

Glasgow Corporation would be more | who gave evidence in 1897, and remained a secret j 

than human if they did not put the | locked in the breast of another councillor who did ; 

best. construction possible on the/| not appear at the inquiry. Yet the Glasgow Cor- 

poe — strain every point in | poration were quite prepared ~ start the speared 

ae ‘ Me order to show successful results on | business on the mysterious and irresponsible advice 

THE COST OF THE GLASGOW COR- | paper. Hence the reduction of revenue charges by | of an expert whose name was unknown to all their 
PORATION TELEPHONE SYSTEM. | the treatment of the question of depreciation in the | official representatives. 4 
Tue recent articles in ENGINEERING on the| manner to which we took strong exception in our, At the inquiry, however, an estimate was put in 

Glasgow Corporation telephone system dealt chiefly hartaddon: The extremely low working costs shown | which purported to be.a working estimate, made a 

with the question of depreeiation, and animadverted | in the’ accounts are certainly most -difficult to ex-' out“in detail. This estimate was to the effect that 
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a telephone system for Glasgow, to accommodate 
5200 working subscribers’ lines, could be built for a 
total of 97,8321., including 10 per cent. for con- 
tingencies and 24 per cent. for engineers’ fees—an 
average of 18/. 16s. per working line. This esti- 
mate was the work of Mr. A. R. Bennett, the 
telephone expert to the Corporation of Glasgow. 
It is true that the counsel for the Corporation at 
the 1897 inquiry ‘‘ hedged” on the estimate to the 
extent of claiming that it was put in as a compara- 
tive statement of the cost of duplicating or replacing 
the existing system of the National Telephone 
Company. But not only was every item in the 
estimate covered by actual tenders from leading 
firms, but Mr. Bennett emphatically stated that the 
estimate was in all respects a liberal one, and 
represented the actual cost of providing a system 
of the size described, including a margin of 
17 per cent. of spare wires. Further, there is 
little doubt, from the evidence of those councillors 
who were members of the Telephone Committee, 
that they considered that they had then got a 
working estimate, and that they were ready to act 
on it as soon as they could get a licence. Mr. 
Bennett's estimate was criticised by Mr. Dane 
Sinclair and by Mr. H. Laws Webb, the only two 
telephone experts called on behalf of the National 
Telephone Company. Both Mr. Sinclair and 
Mr. Webb pointed out that the underlying fallacy 
of the estimate was that it counted upon practically 
the whole plant being in use and revenue-earning 
at once, on getting the full number of subscribers 
exactly where the cables were taken, which is con- 
trary to all telephone experience, and impossible to 
attain; they also drew attention to numerous 
omissions in the provision both for line plant and 
for exchange plant, and in general declared the 
estimate worthless as a guide to the real cost of 
establishing a telephone system. Mr. Sinclair and 
Mr. Webb were severely cross-examined by counsel 
for the Corporation in his defence of Mr. Bennett’s 
estimate, but their main contentions seem to have 
been practically unshaken. 

Tn 1900, when. the Glasgow Corporation secured 
a telephone licence, a fresh estimate was prepared 
by Mr. Bennett, in which the number of working 
lines provided for was 5250, at a total cost of 
121,000/.—an average of 231. 1s. per working line. 
The estimate of 1897 was moditied to the extent of 
providing for 5250 completed lines (instead of 
5200), at an average cost of 19]. 1s. each ; and for 
5250 partially completed spare lines at 41. each. 
In the 1897 estimate 1210 spare metallic circuits for 
the use of future subscribers were provided. The 
estimate of 1900 seems to differ chiefly from that of 
1897 in making some recognition of the necessity 
for carrying spare plant, but that recognition is 
obviously very limited, as, if a completed line costs 
191. 1s., a spare partially-completed line at 41. can 
provide but a small proportion of the plant required 
to bring a fully-equipped subscriber’s line into being. 
It is here that Mr. emer seems to have made one 
of his greatest mistakes, although, apart altogether 
from the effect of failing to recognise adequately the 
necessity for spare plant, it is evident from the 
figures that follow that the actual cost of the work 
per unit has been seriously underestimated. 

The total capital cost of the Glasgow Corporation 
telephone system at May 31, 1903, as shown by the 
accounts, was 270,938/. This is excluding stores 
and tools, and represents the actual money spent 
on the plant and on preliminary expenses. At that 
date the system contained 9122 workinginstruments. 
This figure resolves itself, however, into, at most, 
7450 actual subscribers’ lines. The remaining 1672 
instruments are accounted for as follow :— 


Inside extension instruments 811 
Outside extension instruments 611 
Private line instruments : 184 
Service and sundry instruments 66 

Total 1672 


To place a value on these, in order to arrive at 
the actual capital cost per subscriber’s line, it is 
necessary to analyse the capital account, which is 
made up as follows :— 


£ 8s. d. 

1. Underground construction ... 147,293 13 9 
2. Overhead construction ... ... 38300 4 7 
3. Central Exchange construction 26,260 16 4 
4. Sub-Exchange construction 7,116 8 7 
5. Instrument account. 39,587 13 4 
6. Public telephone offices 869 18 6 
7. Stores, John-street * aN 4310 5 
8. Preliminary and generalexpenses 9,957 7 6 
9. Furniture and fittings ... 1,508 17 5 
Total .., 270,938 10 5 





In order properly to appreciate these figures, and 
to compare them with the estimates by which the 
Glasgow Corporation were guided in taking up the 
telephone business, it is necessary to determine the 
cost per unit, as follows :— 

The total cost of underground construction is 
147,293]. ; the total length of metallic circuit pro- 
vided is 14,029.5 miles. The average capital cost 
per mile of metallic circuit is therefore 10]. 103. In 
his evidence at Glasgow in 1897, Mr. Bennett gave 
the cost of a mile of underground metallic circuit, 
using 204-pair cable, as 5!. 16s. In the estimate 
which he put in at the same inquiry the under- 
ground plant works out at an average cost of just 
7l. per mile of metallic circuit. The actual cost has 
therefore been 50 per cent. in excess of the highest 
estimated cost. ; 

The total cost of overhead construction is 38,3001., 
the total length of metallic circuit provided is 
1330.75 miles. The average cost per mile of over- 
head metallic circuit is therefore 28/. 163. In the 
1897 estimate there was provided about 1956 miles 
of overhead metalliecircuit ata total cost of 19,9611. 
—an average of just over 101. a mile. The actual 
cost of overhead construction has therefore been 
nearly three times the estimated cost. 

The total line plant, underground and overhead 
together, has cost 185,593/., and contains 15,360.25 
miles of metallic circuit—an average cost of 12. 2s. 
per mile of metallic circuit. The 1897 estimate 
provided for a total of about 6800 miles of metallic 
circuit at a total cost of 53,737/.—an average of 
71. 18s. per mile of metallic circuit. Thus it seems 
that the line plant throughout, per average unit, 
has cost over 50 per cent. in excess of the esti- 
mated cost. 

Apart from this great difference in actual, as 
against estimated cost per unit, it is interesting to 
consider also the difference in the quantities, as an 
objection always made to municipal telephone esti- 
mates has been that the amount of work provided 
for would not produce the number of working 
subscribers’ lines estimated, and on which the esti- 
mates of revenue are based. The force of this 
objection is strikingly illustrated by the Glasgow 
figures. The 1897 estimate provided for a total of 
6800 miles of metallic circuit, and it was claimed 
that this would give 5200 working subscribers’ lines 
besides all necessary junction lines. The actual 
system shows 15,360 miles of metallic circuit for 
7450 working lines. The extension and private 
lines absorb about 440 miles of metallic circuit, 
leaving, in round figures, 14,900 miles of metallic 
circuit for 7450 lines. That is, for 43 per cent. 
more lines the system contains 217 per cent. more 
wire than was estimated to be necessary. Had 
the estimate been a reliable guide, but 9700 miles 
of metallic circuit would have been required to 
produce 7450 working lines. Therefore not only 
has the cost of the line plant per unit been 50 per 
cent. more than was estimated, but the amount of 
line plant required per working subscriber’s line 
has been over 50 per cent. more than was estimated 
to be sufficient. Put into money, this means that 
the 1897 estimate allowed about 101. 7s. per work- 
ing subscriber’s line for line plant, whereas the 
actual cost in 1903 has been 24/. 4s., or nearly 
two-and-a-half times as much. Naturally, a part 
of this excess is due to the spare plant, the necessity 
for which was ignored in advance, but has imposed 
itself in actual working. 

We come next to the exchange plant, items 3and 
4 in the capital account. The total of these two 
items—33,3771.—represents the total investment in 
exchange plant, switchboards, distributing frames, 
and other appurtenances. For 7450 working lines 
this gives an average cost of 41. 9s. 6d. per working 
line. The 1897 estimate gave as the total cost of 
exchange construction for 5200 working lines 
13,5261. 12s.—an average of 2/. 12s. per working 
line. In this case the excess of actual cost over 
estimated cost is 1. 17s. 6d. per working line—a dif- 
ference of over 70 per cent. Here, too, the question 
of spare capacity has something to do with the excess 
of real over estimated cost. At May 31, 1903, the 
switchboard capacity of the Glasgow Corporation 
system had a margin of 31 per cent. spare ; but 
some such margin as this must always exist. No 
doubt at the present time the Glasgow Corporation 
telephone department is building new exchanges or 
adding to the equipment of existing ones. 

The third division into which the plant of a 
telephone system naturally falls is the subscribers’ 
station equipment. This is represented in the 
table above 


y items 5 and 6, giving a total of 





40,4571. 11s. 10d., the average cost per instrument 
being 41. 8s. 6d. In the 1897 estimate the average 
cost per subscriber’s station, completely fitted, was 
put at 3l. 14s. In this branch of the work the 
principal item is the cost of ‘the instrument itself, 
which in 1897 was put at 2!. 14s., and has since 
come down to about 2/. 10s. At current prices for 
instruments, then, it would seem that nearly 21. 
per station has been charged for fitting up and 
wiring instead of an even sovereign, as estimated. 

The figures given in the table above include 
11,466!. 4s. 11d. for preliminary and general ex- 
penses, and furniture and fittings, which were not 
included at all in the 1897 estimate, unless the 
allowance of 10 per cent. for contingencies was in- 
tended to cover such items, This averages 1l. 5s. 
per instrument for the 9122 instruments in the 
system. 

Having analysed the capital account under its 
natural divisions and extracted the average cost 
per unit of work, it is now an easy matter to deter- 
mine the actual average capital cost per working 
line. We have first to deduct the various instru- 
ments that do not represent actual exchange sub- 
scribers’ lines, or, rather, to deduct from the line 
plant the amount of line which they employ. The 
inside extensions employ no line plant; they are 
usually in an adjoining room, and require inside 
wiring only. The outside extensions employ line 
plant, but the average amount per station is small, as 
these stations are usually within a quarter of a mile 
of the subscribers’ main station; to be liberal, we 
will put the average length of an outside extension 
line at half a mile. The private-line stations may 
often employ somewhat more line per station than 
an outside extension ; taking a liberal figure here 
too, we will allow a mile and a-half for each private 
line, or three-quarters of a mile per station. 
Therefore, from the total line plant there is to be 
deducted :— 


_ Miles. 

611 outside extension lines at 0.5 mile’ = 305.5 
184 private lines at 0.75 mile » =38 

443.5 


Deducting this from the total of. 15,360.25 miles of 
metallic circuit in‘ the line plant leaves 14,916.75 
miles of metallic circuit for the 7450 exchange lines 
—almost exactly 2 miles of metallic circuit per line. 
The average cost of the plant per working sub- 
scriber’s line then works out as follows :— 


ee 
Line plant ... sae 24 4 0 
Exchange plant ... 49 6 
Station plant Bas she a es 6 
Preliminary and general expenses, 
furniture and fittings ... ; mie. BO 
34 7 0 
The 1897 estimate, analysed in the same way, 
works out as follows : - 
£-s. d. 
Line plant ... ot ma 9. 
Exchange plant ... 212 0 
Station plant pe ie es . 314 0 
Contingencies, engineer’s fees, &c. ... 2 3 0 
18 16 0 


The difference is 151. 11s. 
the actual work has cost 824 per cent. more than 
the cost estimated in 1897 to be sufficient to provide 
liberally for an efficient working system. 

The estimate of 1897 was not acted upon, but it 
was put forward as a bond fide estimate, it was 
stated by Mr. Bennett to be ‘‘on the liberal side,” 
and it was vigorously defended by the counsel for 
the Corporation when it was criticised. The esti- 
mate on which the work was actually based was 
made in 1900, and was apparently a slight modifica- 
tion of that of 1897. The total cost was put at 
120,0001. instead of at 97,800/., but instead of 
1210 ‘‘spare metallic circuits,” 5250 ‘‘spare par- 
tially-completed lines” were provided for, and 
these were represented at an average cost of 4l. 
apiece, the average cost of the working lines being 
put at 19/. 1s. apiece. If this estimate had been 
any real guide to the cost of constructing a tele- 
phone system in Glasgow, the Glasgow Corporation 
system would have cost at May 31 last, for 7450 
working lines, a total of 171,387/. 5s., whereas the 
actual cost, after making liberal allowance for the 
extension and private lines, was 255,9071. 10s.— 
a difference of no less than 84,520). 5s. The 
Glasgow Corporation have therefore spent on their 
telephone system, taking the most favourable com- 
parison, 30s. for each sovereign stated to be required 
before the work was begun ; aud if comparison be 


tp subscriber’s line ; 
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‘ ‘ | Number of Horse- 
THORNTON HEATH STATION: L. B. AND S.-C. RAILWAY.|— tte 
Russia, 
’ ’ ; : ; Belleville “x os 31 245,200 836,600 
: Schulz ak aa j 3 15,500 60,000 
Normand — 3 20,000 58,000 
Yarrow | 2 6,200 34,000 
Niclausse_ .. | 3 20,700 21 000 
Type not known 3 15,700 51,000 
Total... ..| 45 323,300 560,600 
Germany. | 
mag . a .| e 166,300 151,700 
irr .. ae 4] 79,500 119,200 
Thornycroft :. 8 | 35,400 33,400 
Belleville 2 | 11,500 20,000 
Niclausse 2 8,300 16,400 
Type not known 9 77,600 103,000 
Manga SMR Re 
Total .. | 58 378,600 443,700 
United States. | 
Babcock and Wilcox 32 207,000 333,000 
Niclausse .. ae is} 3 29,200 41,400 
Thornycroft .. ia ol 3 27,800 34,400 
Normand ; } 2 4,400 aoe 
arrow “s | 1,300 x 
Type not known | 4 61,200 78,500 
Total .. 45 330,900 494,200 
Japan. 
Belleville 11 109,900 155,000 
Niclausse 3 8,400 | 26,000 
Normand . 1 | 800 | 5,500 
Total .. | <3 119,100 186,5C0 
Italy. 
Belleville .. ..  ..| 6 71,800 121,000 
Niclausse : al 2 14,700 28,200 
Blechynden .. 2 2,600 14,000 
: Total.. ..| 10 89,100 163,200 
Austria. 
Fic. 131. Yarrow : 7 45,900 78,400 
Belleville . ee 5 86,700 58,800 
Various pe “ ee 2 | 1,510 6,800 
. . . . . | 
made with the estimate of 1897—-a document put| 1. Large-Tube Boilers. — Belleville, Niclausse, Total... .., 14 84,100 144,000 
forward to influence the Government in its treat-| Diirr, Babcock and Wilcox, D’Allest, and Yarrow. |. Holland. | 
% . Yarrow Pe aa 10 43,600 | 76,500 
ment of the telephone question—they have spent| 2. Small-Tube Boilers. —Thornycroft, Yarrow, waite | 
nearly two sovereigns for every one that was|Schulz, Normand, Du Temple, Guyot, Reed, |yarow 8 24330 | 52,500 
then claimed to be necessary. Blechynden, &c. ; Spain. | 
Under these circumstances, we think the Glasgow; It will be noticed that there are two Yarrow | Various x 5 22,400 | 34,000 
Corporation will do well to institute into their} boilers. They are of similar design, but fitted Portugal. | | 
telephone business some more scientific inquiry | with different size tubes. : __ [Various ww | 5 12,300 31,500 
than is likely to result from discussions in com- As the readers of ENGINEERING are familiar with | _ Norway. 
Yarrow e a | 8 10,500 13,500 


inittee or in the council chamber. -- 








NAVAL BOILERS. 


THE introduction and adoption of water-tube 
boilers in preference to cylindrical boilers in men- 
of-war is, perhaps, one of the most striking steps 
in the history of naval engineering. It marks an 
epoch in the annals of naval practice unlikely to be 
equalled in importance till steam engines and boilers 
alike are finally discarded for some more efficient 
means of providing power for the propulsion of our 
ships. The results in warships are greater speed, 
wider radius of action, and increased armaments. 
The navy that refused to secure these advantages 
would, in case of war, be lost. 

The rapidity and magnitude of the change can 
be gauged from the facts that ten years ago, except 
for a few French ships, practically no vessels were 
fitted with water-tube boilers, while to-day the 
total power of such boilers fitted or being fitted in 
warships reaches the immense aggregate of 64 
million horse-power. Taking only our own ships, 
the horse-power runs up to over 2 millions, while 
France, Russia, Germany, United States, and Japan 
together have water-tube boilers fitted with a total 
horse-power of 24 millions. 
adopted them, and though in the most important 


navies the Belleville has been more largely used than | 


any other, yet it is worth noting that Germany has 
only tried it in the Hansa and Hertha, second-class 
cruisers, and America has held entirely aloof from 
it. There are, roughly, some. twenty kinds of 
water-tube boilers in general use, and these are 
divided into two classes—large-tube boilers and 
small-tube boilers. The former have tubes from 2in. 
to 4in. in diameter and } in. thick, and the latter 
have tubes about 1} in. in diameter and } in. thick. 


It is regarded as a sound principle in our own|D 


Navy that the first are the only suitable boilers for 
battleships and cruisers. The small-tube boilers 
are mainly used in torpedo-boats and destroyers. 
Large ships must be able to remain on distant 
Stations for fairly long periods without requiring 
extensive repairs, and their boilers therefore must 
he durable. In the smaller craft everything has to 
he sacrificed to speed. The larger and thicker 
tubes stand a much greater amount of wear than 
the thin tubes of smaller diameter. 

The following are the principal boilers i— 


Every country has) 





the general features of these boilers, it is not neces- 
sary here to point out the essential differences in 
their construction. As regards the ultimate out- 
come of the present struggle for the supremacy, 
it must be a case of the survival of the fittest. 
Now, no one boiler can claim advantages sufficient 
to justify its exclusive adoption. The final judg- 
ment. can only come after years of experience, 


though the comparative trials now taking place in|, 


France, America, and in our own Navy, will help 
forward the solution of the problem. The British 
Boiler Committee are only concerned with the 
large tube types, and their work. so far includes 
trials with the Belleville in the Hyacinth, trials 
with the Babcock and Wilcox in the Sheldrake and 


Espiégle, those with the Niclausse boilers in the |. 


Seagull and Fantome, and the more recent ones with 
the Yarrow and Diirr boilers in the third-class 
cruisers Medea and Medusa. The second-class 
cruiser Hermes, whose Belleville boilers were such 
a signal failure, has been fitted with Babcock and 
Wilcox boilers, the trials of which are looked for- 
ward to with great interest. 

| The following tables are designed to show to what 
|extent water-tube boilers have been applied to 
| naval vessels. They include all the navies of any 
| importance and all ships built or building :— 





| Tables Showing Approximate Horse-Power and Types of 
Water-Tube Boilers Fitted in or being Supplied to Ships 
| of the Principal Navies. Torpedo-Boats and Destroyers 
| are not included. 

















| | ) 
} ae : | Number of | Horse- 
Type of Boiler. | Ships. Tons. Power, 
} Great Britain. 
Belleville .. ws : 59 | 621,100 937,900 
Babcock and Wilcox 14 145,000 193,300 
Yarrow + 2 13 58,400 101,800 
Niclausse .. 6 42,800 82,900 
Thornycroft .. 10 18,200 59,60 
arr .. ree 3 19,400 43,500 
Laird-Normand 5 10,600 42,600 
| Reed .. = 7 8,000 41,800 
| Type not known 2t 119,200 218,200 
Total .. 138 1,042,700 | 1,721,600 
France. | 
Belleville ws - 35 239,200 385,800 
| Niclausse 18 131,300 217,800 
| D’Allest 17 98,200 158,000 
| Guyot.. << ee -| 3 29,600 71,000 
| Normand Sigaudy .. ry 4 19,300 57,900 
BC | 8 19,000 30,300 
| Type not known .. “f 7 90,700 155,500 
| Totel., 11 98 | 627,300 | 1,076,300 





Table Showing Approximate Horse-Power of Water-Tube 














Boilers Fitted or being Supplied to Torpede-Boat 
Destroyers. 
Ey es ae | ‘i, er ‘ti 
Number of Horse- 
Country. Veesale, Tons. Pawar, 
Great Britain 130 43,C00 737,000 
ussia 54 16,900 258,000 
Germany 38 12,900 200,900 
France ae 37 10,800 , 208,700 
United States 20 8,000 | 146,300 
Japan.. és 20 6,400 121,600 
Italy .. 15 4,800 82,800 
Spain .. 4 1,500 28,500 
Total .. 318 104,300 


| | 1,788,800 
| 








LONDON AND BRIGHTON RAILWAY 
WIDENING. 
(Concluded from page 822.) 

As typical of the stations on the line we illustrate 
on the present page, and page 856, Figs. 131 to 135, 
the over-station at Thornton Heath, and that on the 
level at Streatham Common on page 857, Figs. 136 
to 138. Thornton Heath Station buildings are 
carried on wrought-iron work, alongside of the public 
thoroughfare, over which there runs the electric 
tramway. The road is carried over the railway on 
a bridge similar to that of which a section is given in 
Fig. 126 on the two-page sae published with our 
issue of the 18th inst. The construction for the 

booking-office is made up of plate-girders, with jack- 
‘arching between, as shown on the cross-section, 
| Fig. 134. The plate-girders are 2 ft. 6 in. deep, 
jand are placed at 5-ft. 2}-in. centres. The jack- 
|arches, which consist of 9-in. brindled brickwork 
|in cement, are set at 2 ft. 4 in. radius, and the 
|spandrils are filled with concrete, which carries 
| the block timber forming the flooring. The plate- 
| girders rest on abutments with intermediate sup- 
ports in the form of stringer girders carried on 
cast-iron columns built on, the platform. The 
‘stringer girders are 2 ft. 1 in. deep, and are of 
the plate type. The details are shown very clearly 
|in Fig. 135. The booking-offices are 30 ft. wide 
by 67 ft. ; of the latter dimension, 27 ft. is given 
up to telegraph, ticket, cloak, parcel, &c., depart- 
;ments. In the rear of the building there is 
ia gallery 10 ft. wide, extending over the whole 
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LONDON AND BRIGHTON RAILWAY WIDENING; THORNTON HEATH STATION. 


MR. CHARLES L. MORGAN, ENGINEER TO THE LONDON,} BRIGHTON, AND SOUTH-COAST RAILWAY CO., ENGINEER. 
(For Description, see Page 855.) 
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LONDON AND BRIGHTON RAILWAY WIDENING; STREATHAM COMMON STATION. 
MR. CHARLES L. MORGAN, ENGINEER TO THE LONDON, BRIGHTON, AND SOUTH-COAST RAILWAY CO., ENGINEER. 
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length, and from this access is obtained by stair- | offices. It will be noticed from the plan, Fig. 137, 
ways to all three platforms. The construction of |that the station buildings on the platform level 
this gangway and the staircase is well shown in | consist of a two-story building, one-half ‘of the 
Figs. 134 and 135. The engraving, Fig. 131, | ground floor being given up to the main booking- 
on page 855, shows the architectural features of | office, which is 29 ft. by 35 ft., and of great height 
the booking-office at Thornton Heath. | —21 ft. 9in.—the other half being devoted to large 
_ At Streatham Common Station we have a typical | parcel, ticket, &c., offices adjoining. Over the 
instance of station roofing, platforms, and platform | fatter half there is a station-master’s house, con- 





sisting of three bedrooms, parlour, kitchen, and 
scullery, &c., the accommodation being very satis- 
factory. Forming a continuation of the booking- 
office, although of different dimensions, there is a 
series of waiting-rooms. These are rooms corre- 
sponding to those on the other platforms. On the 
island platform, for instance, there is a general 
waiting-room, 24 ft. by 14 ft.; and.in a second 
building a ladies’ waiting-room, and .the usual 
water-closet and urinal accommodation. On the 
up main line platform there are similar offices, 
but in one ‘aliliing. 

The platforms at the station are, as a rule, no 
less than 600 ft. long, and with ramps which are 
20 ft. long, while the width in. the case of island 
platforms is about 40 ft., and in the case of the side 
platforms not less than 20 ft. Half the length of 
the platforms is covered by a.veranda roof. The 
detail, Fig. 138, illustrates the.construction where 
there are buildings on the platform level, the canti- 
lever system being adopted, with a continuous 
aed supported on the walls of the waiting-rooms. 

ese girders are at 25-ft. intervals. A double lattice 
girder is:carried over the end of these main trans- 
verse cantilevers, and:on this the glazing is sup- 
ported. Surface drainage is provided for by means 
of a gutter, which discharges into a lead pipe, 
supported alongside the cast-iron brackets, the pipe 
in turn discharging into the drain under the plat- 
form level. 

Where there is no building.on the platform, the 
veranda is carried on cast-iron columns, placed 
about 9 ft. 6 in. from the front edge of the platform 
and at 25-ft. centres. Here the gutters discharge 
down the inside of each column. 

The work from Balham to Victoria is now in 
progress, the most important feature being the 
widening of the bridge across the Thames, and the 
reconstruction of the Victoria Station. This latter 
work, however, is only in the initial stage, and will 
not be completed for three or four years. We 
| defer any detailed description of the constructional 
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work, and may conclude this article with an acknow- 
ledgment of our indebtedness to Mr. Charles L. 
Morgan, the engineer of the London, Brighton, 
and South Coast Railway Company, .for his kind- 
ness in supplying drawings and facilities for ‘en- 
abling us to describe the works, and to Mr. H. J. 
Mannering, the assistant engineer, and other 
members of his staff for kindly conducting our 
representative over the line. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the Institution 
of Mechanical Engineers was held on Friday last, 
December 18, at the Institution House, Storey’s- 
gate, the President, Mr. J. Hartley Wicksteed, in 
the chair. 


THE LATE Siz FREDERICK BRAMWELL. 


Before proceeding to the general business of the 
meeting, the President referred to the great loss 
the Institution had sustained by the death of Sir 
Frederick Bramwell. He said that since the last 
meeting the Institution had lost its oldest and 
most staunch friend. Sir Frederick had been a 
member of the Institution close upon fifty years, 
and he had contributed a paper to the Institution 
three years before he joined it as amember. Nearly 
thirty years had elapsed since he held the oftice of 
President of the Institution, but since occupying 
the chair he had never tired in the work he had 
done on committees and at the council meetings. 
Although his appearance was familiar to most of 
those present, he had not been able of late years 
to attend as many of the general meetings as 
he would have liked to have done. This was 
owing to his position as honorary secretary to 
the Royal Institution, a society which held its 
meetings on the same evening as those of the Insti- 
tution of Mechanical Engineers. The Institution of 
Mechanical Engineers was, however, his first love ; 
and although since he joined it he had become 
a valued member of the principal engineering and 
scientific societies in London, including a Fellow- 
ship of the Royal Society, yet, as the Council knew 
even better than the members, he never slackened 
in his interest in the welfare of the Institution. 
He had attended within the last few months both 
general yi ee committees and prolonged council 
meetings. He had contributed to the Institution in 
1851 a paper on the vacuum gauge ; another, in 1867, 
upon floating docks ; and still another, in 1872, upon 
marine engines and fuel economy. In his address as 
President of the Institution, in 1874, he said: —‘‘ The 
talent of the mechanical engineer may be likened 
to the trunk of an elephant, which, as we all know, 
has been said to be competent to root up a tree or 
to pick up a pin.” In 1892 he gave a paper on 
the sewage outfall works at Portsmouth, of which 
he was the engineer, and so lately as 1899 he had 
given a eR on atmospheric railways. His de- 
s¢ription of the talent of the mechanical engineer 
would, Mr. Wicksteed said, describe his own. He 
had a great: memory, and his powerful mind could 
grapple with large problems, while his brain worked 
extremely uickly. His. wit was delightful and 
perennial, e was an extremely good speaker ;: he 
was also a good listener, and after hearing a descrip- 
tion: of complicated machinery, he’ could gather 
together all the points, arrange them in their due 
proportion, and epitomise the whole’ description in 
a clear and memorable form, made picturesque in 
many cases*by some unexpected analogy. In 1895 
Sir Frederick gave evidence before the Select. Com- 
mittee on Weights and Measures, and afforded one 
of the finest displays of mental arithmetic ever 
recorded, while he was upholding the English system 
of weights and ‘measures and numeération. against 
a severe cross-examination on behalf of the advocates 
of the metric system. During the thirty years that 
had elapsed since his presidency those who had 
succeeded him in the presidential chair all felt that, 
while they commanded the ship, they had a pilot by 
their side as long as Sir Frederick Bramwell. was 
with them.’ The President had ‘addressed to the 
widow and daughters of Sir Frederick a letter, which 
he would read, as he had expressed in it, on behalf 
of the members, the sympathy of the Council. The 
following is the text of the letter :— 

Dear Lapy BramMwett,—At a meeting of the Council 
of this Institution—the first held since the lamented death 
of Sir Frederick Bramwell—it was unanimously resolved 
that an assurance should be conveyed to your ladyship, 
Lady Horsley, and Lady Bliss, and be recorded in t 





minutes, of the deep regret felt by the Council and by 


every member of the Institution at the loss of our, most 


valued colleague and past-president. For close upon fifty 
ears—well nigh the whole lifetime of the Institution—he 
been oneof its most eminent members, and for over fort, 
years has taken a leading part, as a member of Council, 
in the management of its affairs. Sir Frederick was 
elected a member in 1854, a member of Council in 1864, 
a vice-president in 1868, and occupied the presidency for 
the two years 1874-5. His presidential address in 1874, 
his papers of. 1851, 1867, 1872, 1892, and 1899, and his 
numerous contributions to the discussions are all alike 
memorable, both from the matter and the manner of them, 
and have been like corner-stones in building up the Insti- 
tution, of which he was himself a tower of strength. 
During the twenty-eight years since he presided over the 
Institution, he has continued an unwearying attendance 
at the Council meetings, and the advantage of his advice, 
and the sunshine of his presence, have been appreciated, 
and are gratefully acknowledged. Poe: 
With sincere condolences with you and your family in 
this bereavement, 
Tam, &c.. 
J. H. Wicxstrep, President. 


Tue Summer MeEetiNna. 


The minutes of the last meeting having been 
read, and other routine business dealt with, Mr. 
Wicksteed added that about 200 members had 
indicated their intention of attending the meeting 
in Chicago in May next, and these members would 
be accompanied by fifteen ladies. 


WateR-SorreneErs. 

The Secretary next proceeded to read a paper on 
‘* An Inquiry into the Working of Various Water- 
Softeners,” which had been contributed by Mr. 
C. E. Stromeyer and Mr. W. B. Baron. This paper 
we print in full in our present issue. At the con- 
clusion of the reading, the President asked Mr. 
Stromeyer if he had anything to add before the 
discussion was opened. 

In reply, Mr. Stromeyer stated that he would 
like to call attention to certain samples which had 
been placed on the table. Some of these samples 
contained scale, chiefly in mud from boilers that had 
been using unsoftened water. He also drew atten- 
tion to a piece of economiser pipe which had been 
entirely choked, a circumstance that often happened 
when economisers were not looked after. The expan- 
sion of the sediment inside had burst the pipe. As 
was stated in the paper, this scale in the economiser 
was nothing else 3 carbonate of lime. The paper 
had not been read in full owing to lack of time, and 
the speaker pointed out that those parts which had 
been omitted dealt with the effects of carbonate of 
lime and the various chemicals in the water ; these 
things deserved careful study. No later than the day 
before he had had experience which bore upon the 
subject of the paper. Two boilers were established 
in works, both being fed with the same water ; one 
was pressed to 301b. to the square inch, and in the 
other the pressure was 60 lb. to the square inch. 
In the low-pressure boiler no scale was found ; but 
in the other there was a hard scale of sulphate of 
lime. .-It would be seen’ that the tables of solu- 
bility of those salts, given in Appendix I. of the 
paper, would account for. this occurrence, the 
temperature of the low-pressure boiler not being 
high enough to cause precipitation of the sulphate 
of lime. 

Mr. Wicksteed, in proposing a vote of thanks to 
the authors, said he would like also to acknowledge 
the thanks that were due to the Manchester Steam- 
Users’ Association for the opportunities they had 
given to the authors to spend so much time, and 
such large sums of money, in:the investigation. 
In the discussion which would now be opened, he 
would like to have some light of a scientific 
nature thrown upon the question of whether pres- 
sure takes the fio of heat in facilitating precipi- 
tation,-or, in other words, whether under pressure 
precipitation would take place at a lower tempera- 
ture than that at which it would otherwise occur. 
It was stated in the paper that the water-softener 
of Bell Brothers was worked with a pressure of 
160 lb. per square inch in the filters. 

Mr. W. G. Atkins asked if the question was, 
whether the pressure in the boiler affected incrusta- 
tion. Mr. Wicksteed said that the question had 
been handed to him by Mr, Longridge, and the 
latter then stated that he wished to know whether 
pumping the water through the filter, under pres- 


sure, affected the speed of precipitation of- lime 
salts ; he had heard from one or two sources that 
pumping water through the apparatus, under pres- 
sure, had that effect. 

Mr. Hatch said that he had no experience in 
softening water. for boiler-feeding, but had had a 





good deal to do with softening water for domestic 
purposes, ‘in processes with which -the filtration 
was carried out under a ‘pressure of 40 lb. per 
square -inch,. and also with filters working at atmo- 


spheric pressure. Under the latter conditions, 
his experience had been that the filtration was 
more thoroughly carried out. One reason was that 
the filter was liable to get choked, and that, 
when working under pressure, the water would 
make a short cut through the mass; when the 
flow was reversed, in order to cleanse the filters, 
the water followed the same short cut backwards. 
Filters worked under pressure were difficult to 
clean, and entailed considerable labour ; for one 
thing, the lids gave trouble, whereas filters open 
for inspection, under atmospheric pressure, could 
be attended to in very ‘little time. He would 
be glad to know whether the tests enumerated in 
the paper had been carried out by prearrangement, 
or whether they ‘were in the nature of surprise 
visits ; he had found that the results, when making 
inspections without previous notice, were not so 
likely to be good as*when everything had -been 
arranged for the work. He thought the results 
given in the paper were disappointing if they repre- 
sented the at that the apparatus could accom- 
plish. Out of the eighteen types given, six were 
fairly satisfactory, while the others were not so. 
Some simple method of dealing with the question 
of feed-water for boilers was needed ; the apparatus 
was generally attended to by stokers, and not by 
the engineer, who mostly trusted to providence. Of 
the types described in the paper it would be seen 
that some were simple, while others were com- 
plicated. He considered that the simpler the 
devices ‘were the better they would be, and the 
more easily they could be cleaned. - With regard to 
the adoption of inclined plates, these worked very 
well when they were new, but after a time they 
became clogged, and the sediment would not get 
away freely, special provision having to be made to 
remove it. The authors had agreed that even filters 
did not remove all the precipitated carbonate of 
lime ; the speaker quite agreed with that. He 
instanced the case of a softening plant which had 
been working for some years, turning out about 
9000 gallons an hour, and a 6-in. main was taking 
the supply to a distance. The 6-in. pipe, on a cold- 
water service, became so encrusted that there 
was only a 3-in. hole left right through it. This 
was due to the filters not. acting properly, which 
the speaker thought they were inherently unable 
to do, and some method of carrying out the 
work without the use of filters should be found. 
With regard to the question of boiler water, 
he had recently laid down a plant designed for 
sterilising 9000 gallons of water per hour. He 
found on testing it that only 6000 gallons per hour 
were delivered ; some alterations were made, but 
the plant did not, even then, work up. to its full 
capacity ; an extra large boiler was attached. On 
testing the fuel consumption he found that the cost 
of coal at 15s. 6d. per ton worked out at 2}d. per 
1000 gallonstreated. The hot water in this case was 
not allowed to escape, but was used for heating the 
incoming water, which was supplied at.a tempera- 
ture of 60 deg. Fahr. The effluent water was 50 
deg. Fahr. higher temperature than the inlet water, 
and in that case softened water was obtained, the 
temporary hardness of which had been reduced 
from 19 deg. to 5 deg. In conclusion, he would 
say that he thought the title of the paper might 
with advantage be altered to ‘‘An Inquiry into 
the Working of Various Water-Softeners for 
Boiler-Feed Purposes,” as all the types mentioned 
in the os id were for boiler purposes. 

Mr. William Brown, of Messrs. Siemens Brothers 
and OCo., referred to a vessel not described as a 
water-softener, but which was part of a thermo- 
storage plant. They had found it, however, of 
great value in eliminating carbonate of lime from 
feed-water. The water was supplied to a battery 
of seven boilers, 2,600,000 gallons of water being 
passed through between the cléanings of the 
boilers. They had the whole of the sediment 
collected, and upon evaporating the water, they 
found about 2200 lb. of dry powder as the result 
of seven weeks’ use of the vessel. The Kent Water 
Works Company’s: water was used, and this was 
extremely hard. Formerly the boilers had to be 
chipped and scraped every ‘seven weeks, one boiler 
of the battery being laid off for the purpose. At 
the present time, however, it was only necessary 
to chip and scrape the boilers every twenty-one 
weeks, the boilers being merely brushed out at-the 
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end of the seventh and fourteenth weeks. The water 
was supplied through feed-heaters worked with ex- 
haust steam, distributed by zigzag trays, so that a 
great deal of the surface of the water was exposed to 
the steam, the feed-water thus being taken into the 
boiler at what was really the boiler temperature. 

Mr. Stevens was of opinion that with the systems 
mentioned in the paper the defects noted were 
largely due to the wrong proportion of the 
chemicals used ; that was a matter which required 
constant attention. It had been suggested that 
water-softeners should be made as simple as pos- 
sible ; but, unfortunately, the simpler the appa- 
ratus the more inefficient it often became. In 
regard to the question of economy, the speaker was 
of opinion that the authors had not given as much 
credit as they might have done to the various 
apparatus. In the paper the efficiency had been 
taken at certain temperatures, and the economy 
had been deduced therefrom. He thought, how- 
ever, that the most practical way ‘of looking at the 
question was to take the actual saving which was 
obtained by the use of the softeners. Thespeaker 
instanced the case of a water-softener producing 
about 3000 gallons of water an hour for feeding a 
locomotive type of boiler. The saving in fuel 
actually amounted to 5 tons of coal a week ; this 
was in the London district. The coal might be 
averaged af 1l.a ton. There was a further saving 
in repairs of 1501. in six months, and, taking the 
two economies together, the installation of the 
water-softener would be paid for in twelve months. 
In referring to oily water, Mr. Stevens said that it 
should not be mixed up with the hard water sup- 
plied to the boiler ; it was possible to treat make- 
up water separately from the oily water, and mix 
the two afterwards. 

Mr. Smeeton said that the authors had stated 
that a scaly boiler was not inefficient, but the 
speaker who had just sat down had stated that he 
had saved 5/. a week in coal through the use of a 
softener ; it would be interesting if the discrepancy 
between these two statements could be explained. 
He found some difficulty in —_ the state- 
ment in the paper, because it had been continually 
impressed. upon him by coal and steam-users—- 
mostly colliery proprietors and the managers of big 
steel works—that if they could depend upon approxi- 
mately pure boiler-feed, a large amount of coal would 
be saved. It seemed to him that the mistake—if it 
were a inistake—that had been made was due to the 
fact that scale would reduce the heating surface of 
the boiler, and therefore more coal would have to 
be used. He thought that too much stress was laid 
in the paper upon the cost of raising the heat in 
the process of softening, because the heat put into 
the water was saved in raising the temperature of 
the supply to the boiler. For instance, by the use 
of the Boby detartariser—essentially a hot-water 
softener—the heat used in raising the temperature 
of the water to a maximum would be saved (if the 
water went straight into the boiler) by the reduc- 
tion in the amount of coal required to heat the 
boiler-water. He considered that sufficient care 
was not devoted, in the use of all these softeners, 
to the control of the chemicals put into them ; if 
some automatic means could be devised for regu- 
lating the supply of chemicals, it would be a great 
improvement. The question of treating water was 
really a matter for the chemist ; it was impossible 
to take one treatment and apply it to all cases, as 
the conditions differed so much. Lime separation 
was mentioned in the paper, and this seemed 
to him a problem open to considerable doubt. If 
some .device could be made for equalising the 
amount of water let in and the amount discharged 
from the apparatus, he thought it would be 
a gain; but he felt that the idea of such an 
arrangement could be better shown on paper than 
explained in words. He noticed that very few 
of the water-softeners used soda in solution ; he 
thought, however, that this practice was a much 
easier way of supplying the softening material than 
by means of powders, which were difficult to regu- 
late. The speaker next pointed out that in filtering, 
the carbonate of lime was apt to rise to the top with 
the water if the outlet were at the top, or would sink 
with the outlet situated at the bottom, and would 
therefore clog filters. It seemed to him therefore 
necessary that there should be suction on the outlet 
side of the softener, so that the carbonate of lime 
could be cleared away, and a passage formed through 
the filter. He found that the perforated plating 
in filters would become clogged with a. sticky, 


filters. Filters should be so arranged that they 
could becleaned while the apparatus was at work, 
otherwise they might have to be shut down for 
considerable periods. What was required was con- 
tinuous softeners, and not softeners only working 
at intermittent periods. 
Mr. Archbutt referred to a paper that he had 
read before the Institution meeting at Derby five 
years ago. He was of opinion that the paper now 
before the meeting would have been more valuable 
if the makers of different apparatus had been con- 
sulted, and had been given an opportunity of making 
certain that their plant was doing the best that 
could be done ; that would have given a better idea 
of the values of the softening processes. No doubt 
such a course would have been more expensive, 
and have taken more time, but the results would 
have been worth the expenditure. Water-softening 
was a subject very much neglected, and that was 
due to the fact that, in the past, those who had 
undertaken the processes. had not comprehended 
them. It was thought that an arrangement that 
would soften one water would act equally well on 
another, it not being always realised that skilled 
attention was needed ; there was no water that could 
not be softened if the necessary time and attention 
were given, and the proper apparatus provided. 
He would have been glad of a little more informa- 
tion on the question. of the transmission of heat 
from the furnace to the water, and the way 
it was affected by scale. It was desirable to 
know how the authors arrived at their figures 
and conclusions; he could not quite follow these, 
but he believed that the authors must be right, be- 
cause such varied statements had been made, some 
people alleging that 4 in. of scale increased fuel 
consumption, while others asserted that a boiler 
might be thickly coated with scale, and yet the fuel 
consumption would be unaffected. It was im- 
portant that this matter should be cleared up. 
Apart from the question of fuel economy, there was 
the reduction in wear and tear that followed the 
freeing of boiler surfaces from scale. That was a 
most important consideration. The author had 
called attention to the fact that sulphate of lime 
was not soluble in water at the ordinary tempera- 
ture of steam boilers ; in the paper he had: read six 
years ago he had called attention to that fact. 
Until then it had been held that sulphate of lime 
became insoluble when the pressure in the boiler 
reached about 45 lb. per square inch. The 
author had said that magnesium carbunate was 
removed by adding excess of lime, and had 
further stated that hydrate of magnesia was 
practically insoluble, but, being a gelatinous 
mass, had caused serious difficulties in water- 
softeners, more especially by clogging the filters. 
The speaker did not agree with the expression ; if 
magnesium hydro-oxide was properly precipitated, 
it was not a gelatinous mass, but a crystalline sub- 
stance, which went down very rapidly. The paper 
had referred to the Archbutt-Deeley process, in 
which carbonic-acid gas from a stove was brought 
into contact with treated water and dissolved the 
trace of precipitate which would have appeared 
in the pipes. The author added that steam-users 
had a prejudice against deliberately introducing 
carbonic acid into their boilers, and some at least 
add very large settling-tanks, and did not use the 
stove. The speaker had not been able to meet 
with a single instance in which this prejudice 
existed. It was possible to soften water in the 
cold, and keep it settling for 24 hours or longer ; 
even then, when heated it would deposit a small 
quantity of soda; it was necessary to use carbonic 
acid in order to stop that action. 
Mr. Tebbutt had an Archbutt-Deeley water- 
softening apparatus at work, and had been very 
successful with it; it had been treating water of 
25 deg. of hardness for some years, and no deposit 
had been found in the boilers. The great point to 
observe in water-softening apparatus was that it 
should be simple, and for this purpose it should be 
possible to measure the actual amount of chemicals 
required each time, and put them into a tank to be 
mixed up. If the process of mixing liquids in 
quantities, which were of an uncertain nature, were 
adopted, the results—as he had found in the case 
of surprise visits he had made for the purpose of 
inspection—were inferior to those which, it was 
told him, had been previously secured. Users could 
not afford to employ an apparatus which always 
needed skilled attention. He did not consider the 
treatment was a chemical question entirely, . but, 





yellow substance, whicl.completely closed up the 





to have an apparatus such as Mr. Archbutt had 
brought out, which was very simple in its operation. 
The information which Mr. Archbutt had given 
him -had enabled him to soften.the water; but 
he found that he had to vary the chemicals 
from time to time. He had also found a 
difficulty in settling the water quickly enough with 
ordinary soda, and he had therefore to use caustic 
soda, as this allowed the water to settle in half the ° 
time. Caustic soda alone, however, worked through 
the joints of the boiler fittings, though this did not 
do them any harm. He found when lime was used 
that the leaking ceased. 

Mr. Reed had made a thorough investigation of 
the question of water-softening; but as it was 
getting late, he would prefer to submit in writing 
the details of his inquiry, so that they could be in- 
corporated in the Proceedings, He would, however, 
touch upon one or two points. The ‘authors had 
stated that most water-softeners » were - provided 
with a small lime-slaking tank, but it:was not 
an invariable practice, nor did any continuous 
softener seem to be fitted with a tank ‘in. which 
either soda or caustic soda was: dissolved before 
use. The speaker said -that there was a system 
in the United States, known as the Kennicott 
system, in which the soda was dissolved first in 
a secondary tank. He had also found, in the 
course of his investigations, that in - nine © cases 
out of nineteen an excess of soda had been 
added. He had taken some pains, by’ means of 
an extensive correspondence, to get the results 
of practical experience ; and he had, further, found 
that it was possible to get a very exact proportion. 

Mr. Hjort referred to the use of.the secondary 
tank for mixing up chemicals before placing them in 
the softener. He was interested in one softener using 
such a tank, and by the application of that tank the 
difficulty that the authors had referred to—namely, 
the effect of the chemical reagent in the reservoir— 
was entirely overcome. The tank was provided 
with a small pump, and the trough vessel was 
always kept full. He would like to have some 
information as to the reason why the scale in the 
boiler did not increase the amount of fuel used. 

Mr. 8. H. Terry had had considerable experience 

with steam-boilers. He did not agree with the first 

part of the authors’ paper, in which it. was ‘stated 

that the evaporation of steam was ‘not reduced by 

the presence of scale. He thought it were better if 

only sufficient scale were deposited on the heating 

surface to prevent the oxidation of the iron by the - 
water. The combination of oil and lime would 
prevent the heat getting through to the water; and’ 
would be fatal to the life of the boiler. The 
collapsing of boiler flues was mostly due to the 
deposition of oil and scale on the heating surface. 
He said that electrical engineers had, for years 
past, compelled mechanical engineers to turn their 
attention to high-speed engines, with a view to 
securing economy, durability, and power ; he thought. 
it would now be an advantage if they gave some con- 
sideration to steam. production, and were not to 
occupy their time so exclusively with steam ‘con- 
sumption. The proper place to form scale, if it had 
to be formed, was not in the boiler, but in some: 
simpler vessel. 

r. W. H. Maw said that one great advantage 
of water-softeners, which had not been mentioned 
in the authors’ paper, but which he regarded as of 
great importance, was the way in which the use 
of such apparatus enlarged the choice of the type 
of boiler available for a given service.. In the case 
of works in the country, where there was ample 
room for putting down Lancashire boilers, or 
boilers occupying a considerable space, range of 
selection did not signify so much, but in cities 
like London, where boilers of the Lancashire and 
kindred types were often difficult and expensive to 
get into boiler-roon:s—and where, in consequence, 

boilers too small for their work were frequently put 
in—it wasa great thing to have at command a pure 

water, and to be able to use boilers of the locomo- 

tive, Cornish multitubular, and water-tube types, 

which could be readily installed, and which had 

ample heating surface for their work... He con- 

sidered that the fact of being able to use boilers 

of this kind was, under such conditions, an 

advantage quite outweighing any question of. 
the cost of softening. With regard to the first 

part of the authors’ paper, relating to the effect 

of scale on heat transmission, the speaker thought 

that some of those who had spoken had_rather 

misunderstood the authors’ position.” He did. not 





where chemists were not employed, it was desirable 


suppose the authors meant that a very dirty boiler 
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was as efficient as a clean boiler ; he understood | case it had cost as much as 8d. per thousand gallons |working with a spare boiler, and using very 


them to mean that a boiler which was well looked | to clean the boilers. 
after and cleaned at suitable intervals would not | authors had given the cost of cleaning at 61. per | years. 
vary much in economy between the periods of being | year per boiler (four cleanings at 30s. each). 


cleaned and being just ready for cleaning. 


In their second table the | sedimentary water, was put down at a life of forty 


He would ask if the latter figure repre- 


It | sented the joint life of the two boilers, or the life 
When | was, the speaker said, convenient to remember that | of each boiler ; if it was the life of each boiler, the 


Mr. Archbutt read his paper at the Derby meeting|a boiler working ordinary factory hours and | joint life would be eighty years, and the depreciation 


in 1898, he (Mr. Maw) had spoken on this point, 
and had then mentioned that, in the case of the 
London water (a fair sample of town water), if the 
boilers were not worked longer than about 1000 hours 
between cleanings—a period which corresponded 
to an evaporation of 250 to 350 gallons per 
square foot of heating surface—the efficiency did 
not vary appreciably owing to the formation of 
scale. The authors’ had mentioned certain per- 
centages of loss in efficiency due to the for- 
mation of 4 in. of scale. In estimating the effect 
of this on fuel economy, it was necessary, the 
speaker considered, to halve the percentages. The 
reduction of efficiency to 2.5 per cent., referred to 
by the authors, would represent the loss of efficiency 
when the boiler was just ready for again being 
cleaned, and the loss would vary from 2.5 per cent., 
when the boiler was dirty, to nothing, when the 
boiler was clean; the average loss in efficiency 
would therefore be half the loss mentioned in the 
vaper. Continuing, the speaker said that many 

iler-owners were deterred from using softeners 
from want of knowledge of the cost of cleaning their 
boilers. In the discussion just referred to, on Mr. 





| 


evaporating from 3$ lb. to 3} Ib. of water per 
square foot of heating surface per hour, would 
evaporate almost exactly a thousand gallons per 
square foot of surface = annum. He assumed 
that, in the case of the boilers referred to by the 
authors—which were 8 ft. in diameter, and cost 
about 800/., including setting—the ‘heating surface 
would not be far short of 1000 square feet ; that 
being so, a million gallons of water would be 
evaporated per annum per boiler, and the 61. 
which the authors had put down for clean- 
ing would work out to 1.44d. per thousand 
gallons evaporated—just the mean between the 


figures which the speaker had given at Derby for 


the London experience. Referring next to Table IT. 
in the paper under discussion, the speaker pointed 
out that the annual cost for the group of six boilers 
(all working) was put down in the last column at 
36l. for cleaning and scaling, while in the next 
column, where the number of boilers at work was 
also six, but where a spare boiler was provided, 
the cost was put down at 78/. The speaker would 


jask why the fact of having a spare boiler should 


more than double the cost of cleaning, and he also 


Archbutt’s paper, the speaker had pointed out that | questioned the amounts stated in other columns 
in London he had found the cost of cleaning |in that line, the annual cost of cleaning working 
boilers varied from about 1d. to 2d. for every | groups of four and five boilers being also set down 


1000 gallons evaporated. That applied to boilers | as 78/., and that of a single boiler at 201. 


Further, 


which were readily accessible, but with boilers of |in the line ‘‘ Assumed life of boilers” the authors 
a complicated type the cost would often reach | had entered the life of a boiler using pure water ! 
twice or three times the amounts named ;-in one|at fifty years, and in the next column a boiler|and, again, later on in the paper it was stated 


| 





account—really a sinking fund—would be decreased 


acordingly. The same remark applied to the other 


groups in which there was a spare boiler. The 
speaker thought the amount which the authors had 
taken for interest on first cost—3 per cent.—was far 
too low for any investment on plant ; he would put 
it at at least one and a-half times as much. Again, 
the depreciation was put down at the amount which 
would have to be invested at 3 per cent. to repay 
the cost of the boiler in the number of years set 
down for its life ; but there would be other depre- 
ciation expenses to be met, and these would 
materially affect the totals in the table. 

Mr. Boby spoke on the purification of water by 
heating, a question which was affected both by con- 
venience and cost. Some speakers seemed to think 
that the application of heat ‘was expensive ; but 
Mr. Hatch had held that it was not so. In his own 
case he thought that heating water conduced, in 
most instances, toeconomy. In many electrical sta- 
tions there was enough exhaust steam to purify the 
water, and it would therefore not costanything. It 
was stated in the paper that there were 75 of his 
softeners in use; he would like to correct that 
figure, as there were really 500 or 600 of the Boby 
water-softeners at work at the present time. The 
author had stated, in speaking of bicarbonate of 
lime, that its second equivalent of carbonic acid 
was easily removed by boiling, when the car- 
bonate of lime was precipitated, forming a scale ; 
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that heat alone did not appear to be able to reduce 
temporary hardness to a minimum. He thought 
- there was a discrepancy in the two statements, 
and that the last assertion was based on the single 














Fic. 6. 


sample of water which the authors had used. - Re- 
ferring to the chemical analysis, he would like to 
point out that the carbonate of lime—the largest 
constituent of temporary hardness—was reduced 
almost to nothing, and the silicate was reduced as 
much as with other systems. There simply re- 
mained, therefore, a small amount of magnesia, 
and he did not think there was anything to show 
that the carbonate could not be reduced to a 
minimum by heat. 

At this point Mr. Wicksteed called on Mr. Baron, 
joint author with Mr. Stromeyer, for any remarks 
he might have to make. In response, Mr. Baron 
stated that the samples exhibited were collected 
from users of various apparatus, whose names had 
been furnished by the makers. The makers had 
also been asked to give the names of people using 
their apparatus with representative waters. Those 
who were thought most suitable were selected, and 
the samples of water were analysed, with the results 
set out in the Appendix. The whole object had 
been to find out what the various plants were 
actually doing. 

Mr. Stromeyer, in replying to the discussion, 
dealt first with Mr. Boby’s correction as to the 
number of his softeners in use ; the figures men- 
tioned in the paper were those which Mr. Boby 
had himself supplied. With regard to Mr. Maw’s 
remarks about the figures in Table IT., these figures 
were simply given for the purpose of comparison. 
He did not claim that they were correct. Anyone 
who wished to go into the question of comparing 








|January 15, when the final report of the Alloys 
(as in the first table) the efficiencies of the different | 
parts of the boiler, and (as in the second table) the | 
cost of using a boiler with purified water, and a/| 


boiler with unpurified water, could,-he thought, do 
so by following the summary laid down. He had 
been asked why it was so much cheaper to clean 
six boilers having no spare boiler than to clean six 
boilers with a spare boiler.. He believed it was 
stated in the paper that the six boilers without a 
spare boiler could only be: cleaned four: times a 
year—during the holidays ; whereas:the conditions 
laid down for the other boilers were that they 
should be cleaned every five weeks, this accounting 
for the difference in cost. The speaker, continuing, 
said thata boiler which was cleaned frequently would 
last longer. No one could say what the life of a 
boiler would be. Steel boilers had only been in use 
twenty years. It was known that iron boilers made 
fifty or sixty years ago were still doing good work. 
In the paper he had tried to use coefficients as to the 
transmission of heat that were acceptable and con- 
sidered reliable. He had taken the transmission of 
heat as proportional to the difference of the tem- 
peratures of the gases and plates, because it was 
the simplest case ; some thought the rate of trans- 
mission should be taken as the square of the 
difference of temperature. The difference between 
a scaly boiler and a clean boiler was very much less 
than usually supposed, as he had shown. It 
would be seen from the paper that a hard-worked 
boiler suffered considerably from scale, whereas 
it would not appreciably affect a lightly-worked 
boiler, the latter being practically as economical 
with scale as without it. He would like to 
make reference to the great amount of work 
that had been done by Mr. Baron in analysing 
the samples of water, &c.; they were practi- 
cally atomic weight analyses. Each one had taken 
a week, and as there were thirty-eight of them, 
thirty-eight weeks had been spent on that work 
alone. He would point out that the paper had 
only treated on actual softeners on which the 
authors had experimented, but he would add that 
if a mixing-tank were supplied, it would be a great 
‘advantage. As regards thermal storage, the vessels 
‘could only be looked upon as removers ‘of scale 
|where there was carbonate of lime. He pointed 
|out that they had not attempted to tell members 
| which was the best or the worst softener. It was a 
'fact that not only did water change in quality from 
| time to time, but the chemicals used were ale apt 





| to change, and both must be checked and analysed. 


This brought the discussion to a conclusion, . 
members separating after the President had an- 
nounced that the next meeting would be held on 


Research Committee, dealing with the investigations 
relating to alloys of steel carried out by the Sir 
W. C. hekucte-Anetins, would be read, 
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WALL RADIAL DRILL, WITH ELECTRIC 
DRIVE. 


e $53 we illustrate a wall radial drill, 
driven by an electric motor, made by Mr. George 
Swift, of the Claremont [ron Works, Halifax. Fig. 1 
is a general perspective view taken from a photograph ; 
Fig. 2 is a sectional elevation through the gear-box ; 
Fig. 3 is a plan of the same, and Fig. 4 an end eleva- 
vation. A number of these drills have been made at 
Mr. Swift’s works; they are all self-contained. The 
motor is of 3 horse-power, and supplied by Messrs. 
R. Holmes and Co., of Newcastle-on-Tyne. As will 
be seen from the illustration, the drill is mounted on 
a substantial wall-plate, while the speed gear is driven 
through a Renold silent chain. There is a four-speed 
gear, which is operated by a double clutch, as shown 
in Figs. 2and 3. The chain drives on to a wheel on 
the first motion shaft, which has keyed to it four spur- 
wheels. On the second shaft there are also four wheels, 
which run loose on the shaft, and which mesh with 
other four wheels. These loose wheels can, however, 
be made to drive their shaft by means of the friction 
clutches which are keyed to the second motion shaft. In 
this way the four changes of speedare secured. The 
spindle is fed down through the self-acting motion by 
means of worm and worm-wheel, shown in Fig. 1. 
The feed can be automatic or otherwise at will. 

These machines are designed to stand any rate of 
feed or speed that is needed for use with high-speed 
tteels, the amount of work to be done being regulated 
only by the quality of the drills. The saddle is tra- 
versed along the arm by means of a rack and pinion in 
the usual way, the motion being controlled from: the 
saddle itself. The arm will revolve through 190 deg., 
and has lock-nuts to hold it in position. These drills 
are made with a’radius of arm of 3 ft. 6 in. up to 6 ft., 
the traverse of head being 2 ft. 6 in. up to 4 ft. 7 in., 
and the range of spindle from 12 in. to 14 in. ~ They 
run from 320 revolutions per minute for the smaller 
sizes up to 250 revolutions for the larger, and require 
from 3 to 35 brake horse-power to drive them. 


On pag 








THREAD-MILLING MACHINE. 

Ir is now recognised that neither in output nor 
generally in the accuracy of its work can an ordinar 
screw-cutting lathe compete with the process of mil- 
ling threads, and, further, that a thread-milling 
machine can turn owt work which it would be commer- 
cially, and perhaps also absolutely, impossible to 
execute on a lathe. The construction of thread- 
milling machines on a commercial scale has of late 
years been taken up by the Pratt and Whitney Com- 
pany, of Hartford, Connecticut, and we have had an 
opportunity of seeing one of their standard machines 
at work on the premises of their English agents, Messrs, 
Buck and Hickman, Limited, of 2 to 4, Whitechapel- 
road, E. Through the courtesy of the latter firm we 
are enabled to give on pages 860 and 861 illustra- 
tions showing the construction of the machine and 
some special forms of screw executed on it. One of 
these latter, at any rate, is, of course, a mere tour de 
force, but it serves well to exhibit the capacity of the 
machine for cutting deep threads on a slender rod. 

As represented in Figs. 1 and 2, the machine stands 
on a box casting having formed in it cupboards for 
the stowage of cutters. The bed is massive, and, as 
shown, there is a pan in which all waste oil collects, 
ready to be drawn off and filtered. This pan is cast 


in one piece with the bed, considerably increasing |’ 


its stiffness without augmenting the weight of the 
machine asa whole. There are two standard sizes of 
bed, the longer — 9 ft., but in the machine illus- 
trated one with a 3 ft. 6 in. bed is represented. The 
centres are high enough to allow of spiral gears 6 in. 
in diameter being cut. The head and tail stock both 
rest on a single Y, at the back of the machine and on 
a flat track at the front. The carriage, on the other 
hand, rests on flat surfaces both at front and rear, but 
is further gibbed into a narrow angular slide at the 
back. Lifting of the saddle under a cut is prevented 
by a long flat gib underneath the flat guiding surface 
at the front of the machine. 

The head carrying the milling cutter is at the back 
of the saddle, the front being thus open, save for any 
steady rest which may be fitted. This head is driven 
by six independent round belts, fitting over the belt 
pulley shown. Any two of these belts can transmit 
the full power needed to cut, so that there is a reserve 
of four against any possible stoppage of the cutter. 
This is, of course, of great importance, as, should the 
cutter stop. rotating whilst the machine continued to 
feed forward, a very serious breakdown would be the 
inevitable result. The necessary reduction of s 
between the belt pulley and the cutter is effec by 
gearing running in an oil-bath. All the teeth of this 

ring are accurately cut. The pitch is rather fine, 

ut the width of face is great, and the whole runs very 
noiselessly. The cutter-carrieris mounted on horizontal 
trunnions, so that the cutter can be tilted to any angle 
with the vertical. The axes of rotation in this trunnion 
passes through the centre of the cutter, and also 





through the centre line of the serew being cut. The 
cutters are formed to the exact shape of the thread 
wanted, and must therefore be tilted to the proper 
angle, or they will cut a groove wider than the cutter 
and of wrong shape. A table which accompanies the 
machine gives the correct angle to which the cutter 
should be tilted to cut threads of different diameters 
and pitches, 

To facilitate the cutting of the thread to the proper 
depth the traverse for the cutter cross-slide is provided 
with a micrometer head. Thus in cutting a particular 
thread, the blank, having been previously turned up 
to its proper outside diameter, is fixed between the 
centres of the screw-milling machine and the cutter 
fed in until it just grazes the work. The micrometer 
head is then adjusted to zero, and locked to the screw. 
The carriage is next moved along the bed till the 
cutter clears the work, and the cutter is then fed in to 
the proper depth by means of the micrometer gradua- 
tions, and, this done, the cros3-slide is firmly clamped. 
Then, having the proper change-gears in place, the 
screw can be finis a without further adjustment 
or even attention, as a knock-off gear stops the feed 
when the cutter is clear of the work at the end of its 
traverse. An oil-pump of the usual kind keeps the 
cutter flooded with lubricant when at work. The 
machine is specially adapted for cutting multiple 
threads or spiral pinions, being capable of finishing 
the latter up to 6 in. in diameter. To this end the 
fixed headstock is fitted with a compound spindle, con- 
sisting of an outer hollow spindle carrying the driving 
gearing, and an inner spindle, which is fitted with a 
notched index ring. A pawl on the outer spindle can 
engage with any one of these notches, and then both 
spindles revolve together. In cutting multiple threads, 
after one cut has been finished the inner spindle is 
turned through the proper number of notches rela- 
tively to the outer spindle, and a second cut then 
made. It may be added that the inner spindle is 
arranged to take collets 2 in. in diameter. These 
collets are held in place by a nose-piece screwing on to 
the front of the spindle: For larger work the face- 
plate and centre shown in Fig. 3 are substituted. 

The cutters have teeth cutting at the bottom and at 
the sides, but only one tooth out of the lot cuts on 
both sides. The others cut alternately on different 
sides. The one exception mentioned is intended merely 
to facilitate the setting of the emery wheels when 
sharpening the cutters. A special machine is used 
for doing this, all three cutting edges being finished 
in one rotation of the cutter. e hope on a future 
occasion to publish sume details of this grinding 
adjunct, which greatly enhances the value of screw- 
milling as a commercially important process. 

The type of back-rest used is shown to the right in 
Fig. 3. Different sized bushings are provided by which 
the one rest can be used for a wide range of different 
sizes. Of the three specimens of the work done, shown 
in Figs. 4, 5, and 6, only one could, in all probability, 
be cut in an ordinary lathe. The lathe is a remarkable 
tool, and a clever mechanic can adapt it to a wide 
range of work ; but even he would find the spiral gear 
shown beyond his powers. The slender screw (Fig. 4) 
is, of course, merely a striking illustration of the 

wers of the new tool. By making similar deep cuts 
in a tube in place of a solid bar, eevee, it 1s pos- 
sible to produce a spiral spring 7 milling, and springs 
thus ae are now, being used by Messrs. Pratt and 
Whitney in their planing machines. 








POWER PLANT WITH MECHANICAL 
DRAUGHT. 
(Concluded from page 828.) 

THE removal of the smoke gases was a problem of 
great difficulty. A powerful draught was required, 
considering that the boilers and engines were occa- 
sionally to be forced, and that a third horizontal 
Tosi engine was soon to be added. The boiler flooring 
being already 17 metres (56 ft.) above the surface, a 
smoke-stack about 75 metres (246 ft.) in height would 
have had to be built. That smoke-stack would have 
needed strong foundations, and taken up far too much 
of the valuable space onall the floors. It was calcu- 
lated that the foundations would have cost about 
750/., the smoke-stack itself 1500/., making a total of 
2250/. These considerations induced Professor Josse 
to dispense with a smoke-stack, and to make provi- 
sion for artificial draught with the aid of exhausters. 
This part of the plant, as carried out, has cost 1100/. 
ree sees much, therefore, as a smoke-stack would 
have cost ; and it does not take up any space which 
could have been utilised in other ways. The arrange- 
ments were made above the 5 metres space in front of 
the boilers, and can be seen in Fig. 2, page 825 ante, 
and further in Fig. 15, 864. The latter is an 
instructive comparative diagram, showing both the 


brick chimney that was designed, but not built, and 
the fans actually installed. This installation was 
furnished by the Sturtevant Ventilatoren-Fabrik, of 
Berlin, which had erected similar plants in America 
and in this country, but not, so far, in Germany, 
where large installations of this type are a novelty. 





The mechanical draught can readily be adapted to 
the requirements of the hour in a manner which is 
out of question in a smoke-stack. Under ordinary 
conditions the short chimney-shaft, which has been 
constructed in this instance, works with a draught of 
25 millimetres (1 in.) of water, and the draught can 
be increased to 65 millimetres. With this great 
variation in the draught it would have been desirable 
to have an adjustable grate area in order to maintain 
an economical combustion under all conditions. No 
suitable grates were offered at the time, and hence the 
fixed grate was adopted. The shaft is rectangular in 
section and projects above the roof. It was origi- 
nally made to project 2 metres (64 ft.), and that 
height would have sufficed for securing the neces- 
sary draught. It has, however, been extended to 
12 metres (40 ft.), because the wind was apt to drive 
the smoke into the neighbouring courtyard. Two 
flues, longitudinal with regard to the boilers, pass 
underneath the boilers and the shaft. The flues: are 
brickwork and had to be well insulated, since the 
flues rest on the iron girders. The rooms underneath 
had further to be protected against any damage from 
leakage of water, and the intermediate story had 
therefore to be made waterproof. 

“The two exhausters (Figs. 16 to 18) are driven by 
belting from electric motors. Each of the exhausters 
can furnish the normal draught, and there is thus a 
reserve. Running at 350 revolutions per minute, one 
exhauster can withdraw the combustion products of 
2 tons of coal per hour, and will in that case absorb 
18 horse-power.- The speed of the ‘electric motor can 
be increased by 15 per cent., and reduced to one-half ; 
when the draught is to be forced, both exhausters are 
run. Thereisno reserve in that case, of course. Upto 
26,000 kilogrammes of steam can be raised under ex- 
treme conditions, but then economy cannot be much 
studied. The chimney-shaft is illustrated in Figs. 17 
and 18. It has a section of 2510 by 1230 millimetres 
(99 in. by 48 in.), and is provided with a damper so 
that the fires can be started under natural draught. 
When artificial draught is to be used, this damper is 
closed, and the gases pass, through a chamber, axially 
into the fans which are mounted on both sides of the 
shaft, and tangentially outward, back into the shaft 
through lateral ports. That chamber also contains a 
damper which turns about a vertical axis and which 
is operated from outside to direct the gases to the right 
or left-hand fan, or to both simultaneously. The fans 
are of very simple construction. The wheel has a dia- 
meter of 2160 millimetres (85 in.) and consists of 7 
straight blades attached to two spiders (Fig. 16). The 
wheel-shaft has two bearings, both on the same side 
of the wheel, and between them the belt pulley ; the 
bearings are water-cooled, as the temperature of the 
smoke gases may rise to 400 deg. Cent. (750 deg. Fahr.). 

The fans are mounted on a staging, which rests on 
the one side on the gable wall and on the other on the 
column in front of the boilers. The two electric motors 
have independent wires up from the main switchboard 
in the engine-room to the small switchboard on an 
intermediate staging ‘in the boiler-room, where the 
motor rheostats are fixed. The motors can be fed 
from the accumulator circuits, or directly from the 
main bus-bars. The main coal-store isin a cellar down 
below in the yard. An electric Otis elevator brings 
the coal up to the boiler-room, # tonatthe time. The 
ashes pass down an ash-shoot from the boiler-room 
direct into the ash-trucks below. 

The mechanical ‘draught appliances and the whole 
installation throughout proved reliable during the 
two years that had*passed when Professor Josse wrote 
his descriptive account. The control is exercised 
by the man at the main switchboard in the engine- 
room, who watches his electrical and mechanical in- 
struments and gauges, and signals to the boiler-house 
and pump-room. The electric signalling apparatus 
which concern engines, dynamos, boilers, pipes, 
pumps, &c., have been supplied by the Union Elek- 
tricitiits-Gesellschaft, of Badin ; there is also telephonic 
connection between the various departments The 
two curves reproduced in Figs. 19 and 20 show the 
power and coal consumption for part of the first two 
years. The high coal consumption in the first months 
is explained the great amount of boiler steam 
wanted to dry the still damp new building. 

Although, as has been stated above, the heating is, 
on the whole, effected with exhaust steam, certain 
rooms—the offices and conservatories—have to be 
heated with boiler steam. Boiler steam is further 
needed in starting, and a certain percentage is re- 
quired occasionally to help the exhaust. Messrs. Tosi 
had guaranteed a consumption of 5.8 kilogrammes of 
superheated steam per indicated horse-power (equi- 
valent to 12.8 1b.), disregarding ‘the slight difference 
between the British and Continental horse-power. This 
has been realised during the summer months, when the 
engines work with condensation, and when costs are 
stated to be very low. Professor Josse does not give 
any figures—by desire of the proprietors, he says. 
During the winter months the expenses are, of course, 
higher, as the steam is not condensed, but the exhaust 
utilised for heating. A special interest attaches to 
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the economy of the mechanical draught appliances, 
concerning which Professor Josse communicates~the 
results of tests which he has conducted during ordi- 
nary working conditions. The steam consumption 
could not be ascertained, since some steam was always 
withdrawn for the auxiliary machinery and for the 
steam kitchens and conservatories. 

A. Engines.—The experiments were made between 
10 a.m. and 8 p.m. on one day in October, 1901, with 
the three new boilers and one of the fans at work. 
The steam generation was checked during daylight, in 
order to meet the increased demand of the late after- 
noon. The two horizontal engines were run till 5 p.m. ; 
then one of the vertical engines was added. The 
average power developed by the two horizontal engines, 
as measured electrically, was 692 kilowatts = 941 
electric horse-power; the third engine gave 118.5 
kilowatts = 161 horse-power. Taking the means for 
the ten hours, we find 724 kilowatts = 985 horse- 
power, a power which, assuming a combined mechanical 
efficiency for engine and dynamo of 0.8, would be 
developed by an engine indicating 1230 horse-power. 
That last figure fairly represents the normal load of 
the installation. ; 

B. Botlers.—The following data concern the three 
boilers :—- 


Heating surface ... ...3 X 270 sq. m. =810 sq. m. 
(8720 sq. ft.) 
.. 3x 41 sq. m. = 123 sq. m. 
(1324 sq. ft.) 


.. 3x 4.7 sq. m. = 14 8q. m. 
(150 sq. ft.) 
10.04 kg. (142.6 lb. per 


Superheater surface 
Grate area ... 


Steam pressure per square { 


centimetre sq. in.) 
Steam temperature at 
boilers... Re ... 228 deg. C. (444 deg. F.) 
Superheating “0 « MB ” 
Feed-water per hour : 9616 litres (212 gals.) 
Feed-water temperature... 79.6 deg. C. (175 deg. F. 


Feed-water weight per 
hour ea : 


Fa 9400 kg. (20,723 Ib.) 
Coal consumption 


per 





hour, lignite briquettes 1008.5 ,, ( 2,224 ,, ) 
Ditto, coal... san aes 516 ” ( 1,138 ” ) 
1524.5 ,, ( 3,362,, ) 
Ashes and cinder in 
er cent. 2.4 


coa is aa 
Mean calorific value of coal 
mixture per kilogramme 
(determined in the En- 


rng Laborator 
of the Technical Hig 
School)... oe ae 5190 heat units 


Grate performance per 
hour per square metre... 108kg. (22 lb. per sq. ft.) 
Evaporation coefficient, 
net ae i ote 6.1 
Mean boiler output per 
square metre heating 
surface per hour, gross 11.6 kg. (2.4 lb. per sq. ft.) 
Boiler output, referred to 
water at freezing-point 
and steam at boiling- 
point se i. ... 11.5 kg. (2.36 Ib. per sq. ft.) 
Efficiency of boiler plant, . 
a e 70. 


per cent. ... 3 
C. Mechanical Draught.—One fan at work. 


Fan revolutions per minute 
(normal 350) __... yi 
Current consumption of 
motor, 49.5 amperes at 


217 


229 volts ... me et 11.3 kilowatts 
Energy consumption of 

motor a ws 15.4 horse-power 
Energy consumption, per 

cent. of total... ie 1.56 
Efficiency of motor, includ- 

ing belt (low, because 

low speed) ? 70 per cent. 


Actual power consumed 
on fan pulley 

Actual power consumed 
per cent. of total 


10.8 horse-power 
0.88 
Smoke Gases. 


“At Fire-| Entering , Before | Behind 








oo bridge. |1¥@ “Shaft.”| Fan. | Fan. 
Draught in milli- 
_metres of water.. 5.5 17.3 18.45 26.9 2 
Velocity, metres per 
second « .. is 8.92 4.2 a 
Mean temperature, | 
deg. Cent... .. 885 226 181 | 
Composition of Smoke Gases. 
| Excess of 
— CO). @ ol tale 
meg 
| per cent. | per cent. | per cent. 
Behind fire-bridge.. .. ..| 146 3.15 1.18 
>» Gamper.. vs 10.5 8.7 17 
In iron shaft 66 12.8 2.6 


The depression of 2 millimetres behind the fan is 
The 


accounted for by the buoyancy of the hot gases. 





rapid increase in the air excess, however—from 1.18 to 
2.5 per cent. on the short passage to the iron shaft—in- 
dicates that air must have gained access to the flues, 
not only through imperfectly closing dampers, but 
also through the flue walls. ‘lhe temperature fall from 
226 deg. to 181 deg. Cent., also supports this view. 
As the joints between the bricks of the flues had been 

inted with mortar before the experiments, the 
bricks themselves must have been pervious to the air. 
Thisis not so very astonishing, but it was evidently 
not expected, and it demonstrates once more that glazed 
bricks or some iron lagging should be applied in such 
cases. All cracks should be carefully closed, moreover, 
und the dampers and shutters well examined not to 
admit any cold air. The boiler seating should also 
receive attention, for the same reason. The power 
consumption of the fan motor is not quite satisfactory 
either. The motor absorbed 1.56 per cent. of the total 
power developed ; that is not insignificant, considering 
that it constitutes a permanent item, though, asall the 
steam was not used in -generating power, the per- 
centage should have been based upon the water 
consumption. 

In the experiments the fan removed per hour in 
combustion gases and air excess about 28,000 cubic 
metres (nearly 1,000,000 cubic feet) under an average 
head of 24.9 millimetres (almost exactly 1 in.) of water. 
This is the volume resulting from the actual data 


temperature.. With more perfectly impermeable flues 
the air excess of 2.5 per cent. might be reduced to 
1.8 per cent. In that case the fan would be able to 
take up the combustion products of 2400 kilogrammes 
of the mixed fuel employed in the establishment. 
Assuming the sixfold evaporation attained in these 
tests, we could raise 14,400 kilogrammes of steam per 
hour, with this appliance; and taking the average steam 
consumption of 6.8 kilogrammes per indicated horse- 
power per hour, we should develop 2100 horse-power, 
equal to 1236 kilowatts, at an expenditure of 11.3 kilo- 
watts for the fan motor. That would be 0.92—that is, 
less than 1 per cent. of the total electric power. On 
these grounds Professor Josse argues that the power 
expenditure for maintaining an artificial draught in a 
well-constructed plant of this kind would not exceed 
1 per cent. This power item, he continues, would be 
the most important in the economy of the mechanical 
draught ; he disregards oil (ring lubricators are used), 
cotton waste, and repairs, and confines the whole 
working expenses to the coal bill. Reckoning his fuel 
at 1.8s. per 100 kilogrammes (220 lb.), he arrives at an 
expenditure estimate of 4s. per day of ten hours for 
keeping up the mechanical draught. That would be 
60/. unnually, and, in his opinion, a small item com- 
pared with the expenses for fuel, wages, oil, waste, 
lamp carbons, &c., which, in this instance, are not 
covered by a sum of 7500/. This estimate is hardly 
convincing. But we have to consider that it is made 
for an installation of an average capacity of 2100 
horse-power, instead of 1230 horse-power, and that 
substantial advantages are secured by the adoption of 
the mechanical draught. These are, in addition to 
the saving in space, which in this case appears to 


cost, the use of cheap fuel, and, finally, another im- 
portant point, the easy means of generating large 
power with a comparatively small heating surface. 

One further advantage cannot be utilised in this 
plant for want of space ; that is, the preheating of the 
feed water by the waste gases. If a economiser 
could have been put up, the feed water would have 
been heated up to 120 and 130 deg. Cent., instead of 
70 deg. (216, 234, and 126 deg. Fahr.), and without 
making use of the exhaust of the pumps, to 100 deg. 
Cent. (212 deg. Fahr.). Under these conditions some- 
thing like 10 per cent. of the coal could have been saved. 
Assuming 5000 tons of coal per year, at 18s. per ton, 
the saving would amount to 450/., while the econo- 
miser would cost 600/., so that the cost for the 
economiser, allowing 60/., as above, for the working 
of the fan, and 15 per cent. for interest and amortisa- 
tion, would be recovered in two years. This estimate 
is likewise assailable, but we agree that the question 
of mechanical draught deserves more attention than 
it has so far received. Professor Josse’s summary 
will, on the whole, be acquiesced in; but he seems to 
forget, again, that the very circumstances which spoke 
in favour of mechanical draught in the first instance 
—i.e., space considerations—will frequently exclude, 
as in the actual case, the full utilisation of the advan- 
tages which artificial draught may bring. Granting 
that in general the primary expenditure for a high 
smoke-stack and for mechanical pea will be about 
equal, Professor Josse sums up the advantages of. the 
latter as follow :—Full utilisation of the heat of the 
combustion gases for preheating the feed-water, because 
the draught is independent of the temperature ; the 
possibility of maintaining a more perfect combustion 
on the grate, because the fuel can be applied in thicker 
layers, and of using a cheaper fuel ; better utilisation 
of the boiler _, especially with widely fluctuating 
steam demand ; hence diminution in the installation 
and working expenses of the boiler plant. 





after reduction to normal barometer and freezing-point | P' 


have been the primary consideration, the lower initial | y 


These arguments retain a certain force when ordinary 


boilers are placed on the ground level, where they 
cannot do without a smoke-stack, since the combustion 
gases must not be discharged at too lowa level. In 
such cases natural draught and mechanical draught 
may occasionally be profitably combined, and a smoke- 
stack of much reduced dimensions be adopted. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 9, 1903. 

A SLIGHTLY improved tone is apparent in the 
American steel markets. Consumers everywhere 
have for months been purchasing material in small 
retail lots, because of the downward tendency in prices. 
The turning point appears to have been reached, and 
a liberal buying set in a few days ago, which will 
probably be maintained. The condition of the steel 
industry is fairly reflected in the condition of the 
United States Steel Corporation, whose balance-sheet 
will be made public early in January. There is an 
urgent demand from the investing public, as well as 
the stockholders, to know the exact condition of this 
great corporation. According to the last balance- 
sheet for 1903, the Steel Corporation’s assets are 
given at 1,465,444,234 dols. he properties owned 
and operated were placed at 1,325,267,583 dols. 
The value of the iron ore and Bessemer properties, 
ractically inexhaustible, are given at 700,000,000 dols. ; 
the value of plants, 300,000,000 dols.; coke and coke- 
fields, 100,000,000 dols.; transportation properties, 
80,000,000 dols.; blast-furnaces, 48,000,000 dols.; 
natural gas-fields, 20,000,000 dols.; limestone pro- 
perties, 4,000,000 dols.; cash and cash assets, 
148,291,000 dols. It is now assured that the corpora- 
tion has at least 800,000,000 tons of ore in sight, 
which is worth 1 dol. per ton in the ground. As a 
result of the acquisition of the Sharon and Union Steel 
Companies, it is now in possession of something 
like 87 per cent. of the located uncovered ore 
of the Lake districts. The remaining 13 per cent. is 
divided among the Cambria Steel Company, Lacka- 
wanna Steel Company, Jones and Laughlin Company, 
Republic Iron and Steel Company, and other small 
concerns. 

It would, therefore, be impossible for any syndicate, 
no matter how much capital it might have at com- 
mand, to organise a syndicate to erect a steel mill that 
could be regarded as acompetitor. The company took 
16,000,000 tons of ore out of the ground in 1902. The 
two new companies referred to were acquired at an 
outlay of 20,000,000 dols. With the improvements 
now in progress, those two companies will produce 
800,000 tons of finished steel a year, while the 
total output of the Combination is 8,500,000 tons. 
Most of the plants have been improved by the substi- 
tution of newer and more productive machinery. 
Millions of dollars have been expended in this direc- 
tion. The coal and coke properties, which are esti- 
mated to be worth 100,000,000 dols., could not be 
duplicated for that sum. The corporation owns large 
tracts of coal land that have not been touched, and 
which contain an ascertained supply of fuel for fifty 


ears, 
During the months of October and November the 
Southern pig-iron companies sold 350,000 tons of pig 
iron. During November sales averaged 50,000 tons 
r week. At the time of the disintegration of the 
Ricthaan Association, accumulated stocks ranged from 
150,000 tons to 200,000 tons. This surplus has been 
absorbed, about 75,000 tons of it going into specula- 
tive hands. The depressing influences from the south 
will still manifest themselves for some weeks to come. 
There is a moderate improvement in finished 
material, begitming with bars and sheets and extend- 
ing to plates and structural material. It is moderate, 
however, and not sufficient to materially affect the 
market. It has been learned within 48 hours that some 
large railroad requirements, which were held up two 
or three months ago, will now be placed; and these 
anticipated requirements are believed ‘to be of such 
magnitude as to stimulate the market materially. 
American steel-makers are repeating their offers of 
steel billets and steel slabs at prices which will enable 
them to deliver those’ products in English markets at 
a material drop below current English quotations. 
DEcEMBER 16, 1903. 
The billet pool and the makers of plates and steel 
bars meet this week to decide upon prices for 1904, and 
also to determine upon some minor points of policy. 
Very little business has been done within a week, and 
comparatively little within a month in these products, 
in view of the widely-spread impression that manufac- 
turers will not be able to maintain prices at current 
rates. It is predicted, with some confidence, that the 
action of these manufacturers will be a disappoint- 
ment to those who are expecting more favourable prices, 
Anestimate—approximate, of course—-has been made as 
to the winter requirements, in steel billets particularly, 
and the manufacturers believe the information ob- 
tained warrants them in adhering to their policy of 
inaction. In other branches of the-steel industry: there 








are some symptoms of improvement, tl ough the actual 
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POWER PLANT AT BERLIN; MECHANICAL DRAUGHT APPLIANCES. 
CONSTRUCTED FROM THE DESIGNS OF PROFESSOR E. JOSSE, ENGINEER, BERLIN. 


(For Description, see Page 862.) 
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(7345.4) * 
business done is limited to requirements of an urgent | 
character. There is usually at this season of the year | 
very little ordering done for next year, but inquiries | 
and negotiationsareentered upon, so that manufacturers 
generally know about what to expect. While some 
improvement is noticed in the iron and steel industry, 
the demand has not increased to an extent to attract 
attention. The Sharon plants of the Carnegie Com- 
pany, which it was expected would resume very soon, 
will not start until towards spring. The report of the 
United States Steel Corporation for the quarter ending 
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COAL CONSUMPTION. 
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December 31 will not make the customary showing. 
The business of the corporation, however, is satis- 
factory, and a vast amount of new business is now 
in sight. The action of the billet people this 
week will determine whether prices on finished 
material into which steel billets enter will be 
lower or not. A large number of consumers who buy 
in 10,000-ton lots, and who order from three to six 
months ahead, are very anxious to know where they 
stand, and to place orders for business coming in, and 
furnish quotations on business to be taken care of 
during the winter. All these consumers are much 
disturbed over the rumours of unsettled policy on the 
part of the big steel companies. 

The reduction of Bessemer pig shows that onl 
43 per cent. of the productive emg: A is at work. 
general reduction in blast-furnace labour comes into 
effect on January 1. Reductions in other branches of 
the steel business are either to be announced flatly, or 
efforts are to be entered upon with organised labour 
to secure material reductions. It is easy, therefore, 
to see why consumers of finished material should be 
waiting all around before contracting, in view of the 
possibilities of a marked reduction in prices from the 
causes mentioned. It is probable that the present 
price of billets will be reaffirmed. There are in- 
quiries in hand for large quantities of plate and struc- 
tural material. There are also numerous inquiries 
for steel bars. Until something definite can be known, 
these orders will be held up. 





UAN. FEB. MAR APR'MAY ‘JUNE JULY AUG. SER OCT. NOV. DEC. 


Efforts are being made to establish a central selling 
agency for coke. Meetings will be held this week, 
and the average price for Connellsville furnace coal— 
1.65 dol. at ovens—is being shaded. There are also 
changes in prices, probably in all kinds of sheet-iron. 
The present unsettled condition of the steel industry 
is altogether artificial, and has no relation to weaken- 
— requirements. 

he competition which the development of the pig- 
iron industry in Alabama has brought about in the 
mips of pig iron with northern furnaces, is likely to 

followed in due time with competition -in finished- 
steel products. Efforts are being made to build a large 
steel mill at Anniston, Alabama, where steel will 
made under the Hawkins’ process, in which it is said 
that double output can be had over the old process. 
Other steel plants are projected there, including a 
spike and a rolling mill. A t deal of additional 
coal property is being developed in Alabama, and 
large tracts of coal land are being poe) up, either 
in a speculative way or by iron and steel-makers to 
extend their sources of supply. 

The position in regard to manufactured products 
generally is very favourable. Mechanical equipment, 
including mill and factory machinery, are under active 
inquiry, and large engineering plants are figuring this 
week upon some unusually heavy requirements in- 
volving delivery between April and July. Machinery 
is more active than it has been for some time, and 
prices for work slightly higher. 
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HEAVY TANK LOCOMOTIVE FOR 
CONSTRUCTED AT THE COMPANY’S WORKS, DONCASTER, FROM THE DESIGNS OF MR. H. A. 


Fig.1. 
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RAILWAY. 
IVATT, M. INST. CE. 


Fig.2. 
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GREAT NORTHERN RAILWAY. 
8 WHEELS COUPLED SIDE TANK ENGINE. 
AS ORIGINALLY BUILT. 
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GREAT NORTHERN RAILWAY. 
8 WHEELS COUPLED SIDE TANK ENGINE. 
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Wuarever prospect electric traction may have of 
ousting steam on our great railways, there is no ques- 
tion but that the electric motor has had a wonderfully 
educative effect upon our railway engineers. It must 
be quite thirty years since the true principles of 
design in the matter of engines for hauling suburban 
trains were laid down by Mr. Forney, who asserted that 
the engines used should be as powerful as any in use on 
the line if the service was really to be maintained at a 
satisfactory standard of efficiency. His suggestions, 
however, fell on deaf ears, and the procedure sug- 
gested was held to be outside the limits of com- 
mercial feasibility. Even as recently as ten years 
ago it would not have been within the powers of a 
locomotive superintendent to persuade his directors 
that rapid acceleration in a suburban service would 
be a paying investment; and as a consequence when 
the electric train made its appearance it found 
waiting for it a field of development barely touched 
by the ordinary steam roads. Thus in our last issue 
we noted that on a certain American steam line the 
passenger traffic six years ago amounted to about 200 
passengers per day only, whilst on the electric line 
since opened, which serves the same district, the daily 
traffic is already over 5300. _ Facts of this kind quickly 
educate directors, and most of our great companies 
are now endeavouring to obtain their share of the 
traffic, thus proved to be available, by greatly improv- 
ing the facilities offered the public. A few months 
ago we described the enormous Name pail built at 
Stratford for working the suburban traffic on the Great 
Eastern Railway; and this week, through the courtesy 
of Mr. H. A. Ivatt, locomotive superintendent to the 
Great Northern Railway Company, we are enabled to 





give illustrations of a very powerful type of engine 
recently designed to eon wns of the suburban traffic 
on the Great Northern line. : 

The general appearance of the engine, as originally 
built, is well represented in Figs. 1 and 2 on the present 
page, but owing to objections raised by the permanent- 
way department with respect to the concentration of 
weights, the engine was modified as indicated in Figs. 
3 and 4, reducing the total load from 79 tons to 
70 tons 5 ewt. Our detail illustrations (Figs. 5 and 6 
on our two-page plate, and Figs. 7 to 10 on page 868) 
represent the engine in its original condition. From 
these it will be seen that the engine is really one of 
Mr. Ivatt’s new eight-coupled goods engines fitted 
with side tanks, and a coal-bunker supported on a 
two-wheel truck, which is, of course, absent in the 
goods engines. 

As shown, the engine has two cylinders 20 in. in 
diameter by 26 in. stroke, and there are eight-coupled 
wheels 4 ft. 8 in. in diameter over treads. The engine 


can thus exert a tractive force of ae = 185.7 lb. 


for each pound of effective pressure per square inch on 
the pistons. The boiler is of corresponding propor- 
tions, the fire-grate measuring 24.52 square feet, and 
the heating surface, as originally designed, being 
1438.84 square feet, of which 1363 ft. are in the fire-box. 
The boiler barrel is 4 ft. 63 in. mean diameter, and is 
built of ,%-in. plating, for a pressure of 175 lb. per 
square inch. Its centre is 8 ft. 4 in. above rail level, 
so that the funnel is much truncated. With the 
reduced boiler used in the reconstructed engine, the 


fontents of Tanke 1500Gallone. 


107.7 square feet are fire-box surface, while the grate 
area is 17.8 square feet. 

A large bunker capacity is provided—enough to hold 
4 tons of coal, but naturally the provision of water is 
not on quite the same generous scale, since in suburban 
traffic there is no diffeulty im watering whenever re- 
quired. Nevertheless the tanks, as originally designed, 
hold 2000 gallons (and, as now constructed, 1500 
peng a supply which not so very long ago would 

ve been considered nearly sufficient for a main line 
express engine. 

t will be seen that the slide-valves are on the top 
of the cylinders, being driven by a rocking shaft of 
the usual type. The total wheelbase of the engine is 
25 ft. 2in., of which 17 ft. 8 in. is rigid. All the 
—- wheels are flanged, and all are fitted with 
brake blocks. The engine has proved most successful, 
and is doing excellent work. 





Power From Sprer FAtts.—Spier Falls, on the Hudson, 
40 miles above Albany, are to be made to yield 32,000 
horse-power for electrical transmission to Albany, Troy, 
Schenectady, and many smaller places. In —— 
transmission this line is not surpassed east of the ky 
Mountains, while the total power developed is greater 
than that developed elsewhere by water, with the excep- 
tion of the re at Niagara and Sault Ste. Marie. Ten 
pairs of turbines are used, with a head of 80ft. Eigh 
of these pairs are each ra at 5000 horse-power, | 
drive each a 2500-kilowatt generator. The other two 
units are rated at 3400 horse-power each, and drivé 
2000-kilowatt generators. All the erators are of the 
three-phase revolving field type, and operate on 40 cycles 





total heating surface is 1043.7 square feet, of which 


per second, 
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INDUSTRIAL NOTES. 

THE state of the labour market, as disclosed by the 
Board of Trade Returns, prepared by the Labour 
Department, is by no means encouraging. These 
returns comprise a great variety of trades ; there were 
3960 returns—2579 from employers of labour, 1289 
from trade unions, and 92 from other sources. They 
show a downward trend in employment, though it was 
not so marked as it otherwise would have been b 
reason of the improvement in the cotton trades, whic 
has been maintained. 

The specially tabulated returns of 228 trade unions 
refer to an aggregate of 562,954 members ; of these, 
33,614, or 6 per cent., were unemployed, as com- 
pared with 5.8 per cent. in the previous month and 
4.8 per cent. a year ago. The proportion is much 
higher than the mean percentage of the last ten years, 
which was only 4.3 per cent. in the same month. 





In the coalmining industry there was little change ; 
but trade was not so good as a year ago. At collieries | 
employing 498,821 persons, the pits worked on an 
average 5.24 days per week ; in the previous month, 
5.24 days; a year ago, 5.51 days. But the number 
employed was 1.3 per cent. greater than a year ago. 

Employment in ironstone-mining continues good. 
In the 139 mines and open works covered by the returns 
15,700 workmen were employed; the average time 
worked was 5.74 days; in the previous month, 5.73 
days ; in the same month a year ago, 5.81 days. 





In the pig-iron industry there was little change, ex- 
cept in Cumberland and North Lancashire, where 
there has been a marked decline. In the works of 
113 ironmasters 314 furnaces were in blast, employing 
about 21,800 workmen; there is no change as com- 
pared with the previous month, but 10 fewer furnaces 
were in blast than in the same month a year ago. 

Employment in the manufacture of iron and steel 
continues to decline, compared with a month ago and 
a year ago. At 199 works included in the returns 
73,392 workpeople were employed ; the total volume 
of work, including the number employed and the 
shifts worked, shows a decrease of 2.6 per cent. com- 
pared with a month ago, and 2.5 per cent. compared 
with a year ago. 

In the tin-plate trade there is little change, but trade 
is worse than a year ago. There were 360 mills at work 
—increase 1 ; a year ago the number was 398. The 
total employed was about 18,000. 

Employment in the engineering trades is described 
as bad—worse than a month ago or a year ago. The 
proportion of unemployed union members was 6 per 
cent.; in the month previous, 5.2 per cent.; and a year 
ago, 5.3 per cent. 

In the shipbuilding trades employment is bad— 
worse than a month ago and a year ago. The pro- 
portion of unemployed union members was 17.1 per 
cent.—the highest ever reached. In the previous 
month it was 15 per cent.; a year ago, 13 per cent. 

Employment in the building trades is dull—worse 
than a year ago. The proportion of carpenters and 
joiners unemployed was 6.1 per cent.; plumbers, 7.2 
per cent. Trade is also dull in the furnishing and 
wood-working trades—worse than a month ago and a 
year ago. The proportion out of work was 5.9 per 
cent.; a month ago, 5.2 per cent.; and a year ago, 
4.6 per cent. 

In the —— trade there has been considerable 
improvement, and employment is better than a year 
ago ; but in other branches there is little change. The 
proportion of unemployed union members was 3 per 
cent.; a month ago, 4.3 per cent.; a year ago, 2.8 per 
cent. 

Employment in the paper-making trades continues 
fairly good;. the proportion of unemployed — union 
members was only 2.4 per cent.; last month, 2.5 per 
cent.; and a year ago, 2.3 per cent. 

Glass-bottle-makers are very slack—rather more so 
than a year ago% but the flint glass branches are, on the 
whole, fair. In the pottery trades short time is being. 
worked ; in the brick and tile trades employment has 
been moderate, affected by the weather. 


In the cotton trades there is improvement ; in the 
spinning branch full time began near the end of 
October, but in the weaving sheds the operatives only 
slowly resumed full time Curing November. About 
75 per cent. of the females in spinning were on full 
time, and in weaving about 44 per cent. The hosiery 
— continue bad ; the jute and flax trades are fairly 
good, 

Eeaployment in the boot and shoe trades slightly 
improved, but trade is still quiet on the whole. Out 
of 72,812 operatives reported on only about 58 per 
cent. were in full employment. In the other leather 
trades work is slack—worse than a year ago. 


Agricultural labour was ‘moderately employed in 
the month, but work was interrupted by the weather. 





Casual labour was not much in request as a conse- 
quence, 

Dock and riverside labour in general was fairly 
employed—better than in the previous month, but 
about the same as a year ago. The average number 
employed at the London docks and wharves was 
15,134--an increase of 7.1 per cent. over the month 
previous, but only of 0.4 per cent. at the same period 
of last year. The number is still below the average 
of the last ten years—which was 16,388 

The total number of workpeople involved in labour 
disputes in the month was 13,763; in the previous 
month, 10,747 ; same month a year ago, 19,797. The 
aggregate duration of the disputes, new and old, 
amounted to 108,400 full working days; in the pre- 
vious month, 113,000 days; same month last year, 
308,000 days. There were 30 fresh disputes in the 
month, involving 10,215 workpeople ; previous month, 
20 disputes; same month a year ago, 24 disputes. 
Settlements were effected in 22 disputes, affecting 
11,081 persons. Of these, two, involving 1700 persons, 
were decided in favour of the workers ; 10, involving 
6651 persons, in favour of the employers; and 10, 
affecting 2730 persons, were compromised. The other 
two disputes were in course of negotiation as to settle- 
ment. 

Changes in the rates of wages affected 153,600 work- 
people; of these, 152,500 sustained decreases. The 
net effect of all the changes was a decrease in wages of 
6800/. per week. Changes in the previous month 
affected 12,000 persons, the net result being a decrease 
of about 200/. per week. In the same month a 
= ago 247,300 persons were affected, the net result 

ing an increase of nearly 7900/. per week. 

The only change of importance was a decrease of 
5 per cent. in the wages of 150,000 coal-miners in 
South Wales and Monmouthshire, which was effected 
by the Conciliation Board ; one was adjusted by the 
adiaponie arrangement, affecting 1050 workers. In 
only two cases was there a stoppage of work ; one, 
affecting 190 persons, was afterwards settled by arbitra- 
tion, the other by negotiation between the parties. 
The other changes were settled by mutual arrange- 
ment between the parties affected, or by their repre- 
sentatives, affecting about 1750 workpeople. 





The Journal of the Amalgamated Society of Engineers 
reports that the total membership is 95,436—an increase 
of 33 in the month. Of these, 4861 were on donation 
benefit, 2168 on sick benefit, and 4549 on super- 
annuation allowance. The figures indicate that there 
is no improvement in trade, but rather the reverse. In 
consequence of the state of trade various wage move- 
ments are in abeyance, there being no report upon 
them. The levy vote in favour of assistance to the 
German metal-workers was carried by 11,958 for, 
and only 75 against. In favour of a levy for the 
Labour Representation Committee Central Fund there 
was 15,246, and 631 against. In favour of recom- 
mendation as to elections of the executive council, 
11,178 voted for, and 10,057 against. The plan of 
nominations of candidates for Parliament is given, 
the districts being named. Those who are trade 
members of the society only are not eligible as 
candidates. The voting is to be completed by 
January 2, 1904; the results to be sent to the office 
by January 4. A list of members elected on public 
bodies is given ; the society is well to the front in this 
respect. The total levies for the December quarter are 
given as 2s. 3d., of which ls. is for the superannuation 
fund, 8d. for the general federation of trades, 6d. for 
the German metal-workers, and 3d. for the trade fund. 
In an editorial, the secretary calls attention to the 
labour question in South Africa, urging strongly the 
necessity for a vigorous opposition to the importa- 
tion of Chinese labour. There are two further papers 
of a series on technical matters affecting engineers, 
and one on the Belfast dispute as regards the pattern- 
makers, the two bodies being somewhat at variance. 


The monthly report of the Boiler-Makers and Iron 
Shipbuilders is sadly depressing by reason of the 
serious decline in these branches of trade. There was 
a total of 9947 members on the funds—an increase of 
1097 in the month. The decline has been rapid and 
continuous, and the worst of it is that there are no 
signs as yet of a revival. Of the total on the funds, 
6578 were unemployed, 1981 on sick benefit, and 988 
on superannuation benefit. There was an increase 
under every head—out of work, 963; sick, 125; 
superannuation, 9. The aggregate increase on the 
funds in three months was over 2600 members. The 
amount paid away in benefits in the month was 
13,276. 8s. 2d.; or a weekly expenditure of 3319/. 2s. 
—the increase being at the rate of 568/. 17s. 10d. 
per week. In spite of the decline in trade, the 
members increased by 116, after deducting all 
those who have died or run out, and a few 
expelled for. personal misconduct, dishonesty, and 
laziness. The report calls attention to the periods of 
a flush of trade and the depressions which regularly 
follow, and urges that some mitigation might be found 





if employers, capitalists, and workmen could see théir 
way to agree not to rush trade and inflate prices at one 
time, to be followed by depression and low prices. 
The report strongly protests against the scheme. to 
import Chinese into South Africa. The Fiscal Ques- 
tion is also dealt with, this branch of trade being vehe- 
mently opposed to a change of policy favouring Protec- 
tion. Trade-union officials are being more and more 
driven to take part in political questions. 


The iron trades in the Wolverhampton district 
showed a little more animation at the mills and forges, 
clearing off the specifications on hand in view of the 
approaching holidays. But trade generally indicated 
no real improvement, as few orders of any weight have 
been booked for the coming quarter—the first of the 
new year. There has been no further change in quota- 
tions ; but consumers and merchants seem to think 
that the bottom prices have not yet been reached; 
hence the withholding of orders, except such as are 
required for immediate wants. Best bars hold their 
own, and best-bar makers are better off for the amount 
of unfinished orders than other firms. There was a 
little more business in sheets, but reduced prices have 
been accepted. The engineering trades show a decline 
in trade, but it is not very serious. The proportion of 
unemployed is given as 4.1 per cent., as compared with 
3.5 per cent. in the previous month, and 2.6 per cent. 
a year ago. Electrical engineers are fairly well em- 
ployed ; but ironfounders report trade as bad, and 
also at Dudley. The motor industry is fair ; and both 

ttern-makers and tool-makers describe trade as fair. 

mn the whole this group of industries may be said to 
be moderately employed. In the hardware industries 
there are greater variations. Makers of chains and 
cables report trade as fair in some sections, quiet in 
others. The anvil and vice branches are slack, but 
the former are fairly employed at Dudley. Anchor 
smiths at Cradley are quiet ; a are fairly 
well employed. Nut, tolt, and nail-makers are mode- 
rately caaiyed on the whole. Indeed, the general 
description conveyed by the term ‘‘ moderate ” repre- 
sents most of the branches, which is not bad for the 
season of the year. 

In the Birmingham district the iron trades have 
been mostly concerned in completing, as far as may be, 
orders in hand in view of the holidays, and the advent 
of the New Year. Very few orders have been booked 
for the next quarter. Rates are unchanged, but it is 
said that they are not strictly adhered to in all cases. 
Best-bar makers are better off than other firms as 
regards work inhand. Sheets have been fairly active ; 
all other classes of iron are quiet. In the engineering and 
allied trades there is a slight decline, with an increase 
of unemployed, but not of a serious kind. Boiler- 
makers are slack, in other districts fair. At Coventry 
ironfounders are fairly busy, as also are pattern-makers 
and tool-makers, but engineers are slack. The cycle 
industry is moderate, but quiet at Redditch. Elec- 
trical engineers continue fairly active, and so is the 
motor trade. Brassworkers generally are fairly well 
employed ; but the bedstead trades are very slack. 
On the whole, the numerous industries employed in 
iron, steel, and other metals may be said to be fairly or 
moderately employed, trade not being so slack as some 
would have us believe. 

The position of the engineering and allied trades in 
the chief Lancashire centres continues about the same 
as last reported. Generally, employment is described 
as moderate ; but in some districts it is said to be bad, 
or very bad. The latter description applies particu- 
larly where textile machinery is mainly manufactured. 
Electrical engineers and locomotive-builders have still 
a fair amount of work in hand, and some firms, re- 
nowned for specialities in machine tools, are - fairly 
supplied, but other sections show a continued tendency 
towards slowing down. The outlook is far from 
favourable, as orders are booked very slowly, and not 
for great weight. The slackening of in employment 
of trade-union members is shown by the Sitlesring 
proportions :—In the large area covered by Manchester 
and Liverpool districts the proportion of unemployed 
was 6.1 per cent.; in the previous month, 5.1 per cent. ; 
a year ago, 4.9 per cent. Inthe Oldham, Blackburn, 
and Bolton districts, 7.8 per cent.; in the previous 
month, 5.9 per cent.; a year, ago, 7 per cent.. Some 
sections are better off thar others; for instance, in 
the Liverpool district brassfounders and hamrermen 
are well employed, but most other branches are quiet. 
At Crewe short time is being worked. In the Man- 
chester and Salford district nearly all branches are 
described as slack, except machine-workers. Boiler- 
makers are slack generally. Ironfounders report trade 
as declining. At Blackburn engineers in textile- 
machine-shops report trade as fair; in the other shops, 
as slack. In the Oldham district all branches are 
slack. The outlook for 1904 is not encouraging. 


Lord James of Hereford has decided that the wages 
of coalminers in the federation districts are to be 
reduced 5 per cent. as from the first making-up day in 
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January, 1904, This means the taking off of the 5 per 
cent. advance given in January, 1900, but no change 
as regards the 5 per cent. in October, 1900. 


The strike of textile workers in Saxony has led 
to severe repressive measures on the part of ‘the 
authorities. The Christmas festivities in favour of 
the 7000 or 8000 strikers have been prohibited ; no 
more than two strikers are allowed to speak to each 
other in the streets. It is a state of siege practically 
for all the inhabitants. 

The dyers and cloth-dressers at Lyons have decided 
to continue the strike, no acceptable offers of a settle- 
ment having been made by the employers. 

The strike of dock labourers at Bordeaux has ended 
without any serious. disorders; but they failed to 
obtain their demands, except some small concessions. 





The bakers in Paris threaten a general strike on the 
eve of Christmas—perhaps the most inconvenient time 
that could have been selected. But efforts are being 
made to avert what would be a direful calamity. 





A big strike is threatened in the Potteries of the 
crate-makers, without whose work the goods cannot 
be consigned to the markets of the world. 





The Scotch steel-makers are trying to arrange a 
selling basis of prices, and a wages’ scale, so as to 
able to compete with the American Steel Trust, by 
whom wages have been reduced from 5 to 20 per cent. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 10th inst., the launch took place, 
from the yard of Messrs. R. Williamson and Son, of the 
screw steamer Stainburn, which has been built for the 
“ Stainburn” Steamship Company, Limited, of Working- 
ton. The principal dimensions are:—Length between 
perpendiculars, 140 ft.; breadth, 23 ft. 10 in.; depth, 
moulded, 11 ft. 9in. The vessel is designed to carry 460 
to 470 tons dead weight on Lloyds’ summer freeboard. 
The engines are to be supplied by Messrs. Ross and 
Duncan, and are of the compound surface-condensin; 
type, having cylinders 19 in. and 38 in. in diameter, wit 
a stroke of 27 in., steam being sneered by a ekg 
steel boiler measuring 12 ft. 6 in. by 10 ft., working at a 
pressure of 125 Ib. 





On Saturday, the 12th inst., the Flensburg Shipbuild- 
ing Company, Flensburg, launched from their yard the 
second of two large sister-ships in process of building 
for ‘‘Det Vestindiske Kom i,” Copenhagen. The 

rincipal dimensions are as follow :—Length over all, 
370 ft. ; breadth, extreme, 45 ft.; depth, moulded, 27 ft. 
On leaving the ways the vessel was named St. Jan. 


The s.s. Thelma, built by the Ailsa Shipbuilding Com- 
pany, Limited, of Troon and Ayr, for the Zillah Steam 
Shipping and Carrying Company, Limited, went for her 
trial trip on Saturday, the 12th inst. The Thelma had on 
board a oe cargo of 450 tons of pig iron, and 
about 25 tons of bunker coal, equal to 475 tons all. told. 
The machinery has been constructed by Messrs. and 
Duncan, Govan, and propelled the vessel at a speed of 
11 knots, which was considered highly satisfactory. 


On Wednesday, the 16th inst., the new steel screw 
steamer Vera, recently launched by Messrs. Irvine’s Ship- 
eg and Dry Docks hag cma Limited, and built to 
the order of the Hessler Shipping Company, Limited, 
West Hartlepool, proceeded to sea for her trial trip. She 
is of the following dimensions :—Length, 336 ft. by 47 ft. 
by 24 ft. 10 in., and of a large- measurement cargo 
capacity. Engines of the i pe a ag type have 
been supplied by Messrs. Richardsons, Westgarth, and 
Co., Limited, Hartlepool, having cylinders 234 in., 38 in., 
and 64 in. in diameter by 42 in. stroke, steam being 
supplied by two large single-ended boilers working at a 
pressure of 180 lb. After adjusting the — the 
vessel ran a series of trials, and a mean speed of 10} knots 
was obtained. 











On Thursday, the 17th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer, 230 ft. between perpen- 
diculars by 36 ft. extreme breadth by 17 ft. 3 in. deep. 
The vessel will carry 2000 tons deadweight, and is fitted 
with water ballast in cellular- bottom and peak tanks. 
The main engines are by the North-Eastern Marine 
Engineering Company, Limited, Sunderland, and have 
cylinders 19 in., 31 in., and 51in. in diameter by 33 in. 
stroke, steam being supplied by a large boiler working at 
a pressure of 160 lb. per square inch. The vessel has been 
built to the order of Messrs. France, Fenwick, and Co., 


of London. On leaving the ways the vessel was named 
Sherwood. 

On Thursday, the 17th inst., Messrs. R. Cra and 
Sons, Limited, launched from their Tees dockyard, 


Middlesbrough, a steel cargo steamer, 352 ft. long, 47 ft. 
beam, and 27 ft. 3in. deep. The machinery will be fitted 
by Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
and will have cylinders 25 in., 41 in., and 671in. in dia- 
meter by 45in. stroke, steam being supplied by two large 
single-ended boilers, working at 180 lb. pressure to the 
Square inch, The vessel has been designed to afford a 


large cubic capacity, the total exceeding 8000 measure- 

ment tons, excluding bunkers, and is expected to lift 

over 6100 tons ee on a moderate draught. She 

is built to the order of Messrs. Webster and Barraclough, 

= noe Hartlepool, and on leaving the ways was named 
alton. 





The s.s. Nesfield was launched on Thursday, the 17th 
inst., by Messrs. J —_ L. Thompson and Sons, Limited, 
of the North Sands Shipbuilding Yard, Sunderland, and 
has been specially constructed to the order of the North- 
field Steamship Company, Limited, of Liverpool. The 
principal dimensions of the vessel are :—Length between 
ee pe 356 ft.; extreme breadth, 48 ft. 6 in. ; 
and depth moulded, 27 ft. 4in. The engines and boilers 
have been constructed by Messrs. John Dickinson and 
Sons, Limited, of Sunderland, and have cylinders 25 in., 
42 in., and 68 in. in diameter by 45 in. stroke, supplied 
with steam by two large boilers designed to work at 
180 lb. pressure. 





On Thursday, the 17th inst., Messrs. Workman, Clark, 
and Co., Limited, Belfast, launched from their North 
Yard a steel screw steamer for the Ellerman City Line of 
Glasgow. The engines and boilers for the new steamer, 
which have been constructed at the builders’ engine works 
and boiler shops, consist of a set of triple-expansion 
engines, having steam supplied by four boilers of the 
multitubular type, working under Howden’s system of 
forced draught. 





On Friday, the 18th inst., Messrs. ——— and Son, 
Stockton-on-Tees, launched from their yard a steel screw 
steamer of the following dimensions, viz.:—Length, 
336 ft. 3 in.; breadth, 48 ft.; depth, 24 ft. 3in. ‘The 
engines will be of the triple-expansion type, by Messrs. 
Blair and Co., Limited, of Stockton, of about 1100 indi- 
cated horse-power, with two steel boilers 15 ft. 3 in. by 
10 ft. 3 in. long, and 160 lb. steam pressure. The vessel 
has been built to the order of the Constantine and Picker- 
ing Steamship Company, Middlesbrough, and was named 
the Hazelwood. 





On Saturday, the 19th inst., there was launched from 
the yard of the Tyne Iron pon, mara Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer built to the order of the Ocean Société Anonyme 
Belge d’Armement et de Navigation of Antwerp, and 
of the following dimensions, viz. :—Length, ; 
breadth, 42 ft.; depth, 28 ft. 7 in. The engines, which 
are of the triple-expansion type, having cylinders 23 in., 
37 in., and 61in. in diameter by 39 in. stroke, and are 
designed for a boiler oageag of 180 1b. per square inch, 
have been supplied by the Wallsend Slipway and Engi- 
neering Company, Limited. On leaving the ways the 
vessel was named the Prince Albert. 





On Saturday, the 19th inst., Messrs. Furness, Withy, and 
Co., Limited, Hartle 1, launched the large steel screw 
steamer Manchester Mariner, which they have built to 
the order of the Manchester Liners, Limited, Manchester. 
Triple-expansion engines will be supplied and fitted b; 
Messrs. Richardsons, Westgarth, and Co., Hartlepool, 
with cylinders 25 in., 42 in., and 72 in. in diameter by 
48 in. stroke, with three boilers measuring 14 ft. 44 in. 
by 10 ft., and designed for 180 lb. pressure. 





On Saturday, the 19th inst., there was launched from 
the yard of the Northumberland Shipbuilding Company, 
Limited, Howden-on-Tyne, the screw steamer Gloriana, 
built to the order of Messrs. Furness, Withy, and Co., 
Limited, London. This vessel measures 373 ft. over all by 
48 ft. breadth and 30 ft. 10 in. depth moulded, and carries 
7000 tons deadweight. The machinery will be supplied 
by Messrs. Richardsons, Westgarth, and Co., Limited, 
Sunderland, with cylinders 25 in., 41 in., and 69 in. in 
diameter by 48 in. stroke. There are three boilers measur- 
ing 14 ft. by 10 ft. 9 in., and designed for 180 lb. pressure, 
and the boat is expected to attain a speed of 10 knots. 





The s.s. Hedwig Heidmann, a boat specially designed 
for the Scotch-Hamburg coal trade, was launched on 
Saturday, the 19th inst., by Sir Raylton Dixon and Co., 
Limited, Cleveland Dockyards, Middlesbrough-on-Tees, 
to the order of Mr. H. W. Heidmann, of Altona, Ham- 
burg, one of the principal coal merchants in the latter 
city. She is built to Harroway’s patent, and the leading 
dimensions are:— Length over all, 300 ft.; beam, 40 ft. 6in.; 
depth, moulded, 22 ft.; and she will carry about 3200 tons 
on a mean draught of 17 ft. 44 in. The most remarkable 
feature about her is that for her size she will carry more 
water-ballast than any other ship afloat, amounting in all 
to over 1400 tons, which is carried in such a position that 
she will be a remarkably easy ship in er weather, the 
propeller being always submerged in either light or loaded 
trim. The upper structure is so designed that the inner 
shell plating and frames are carried up to the deck in a 
se gar line fore-and-aft, and a superstructure is 
built on to this containing the water-ballast, carried 
to the side of the vessel, thus making her a very 
strong ship. The diagonal inner shell makes the 
vessel a complete self-trimmer, and the construction 
enables her to have exceptionally large hatches without 
interfering with her strength, and the double shell prac- 
tically makes her unsinkable in case of collision. The 
arrangements for discharging the coal consist of fourteen 
winches, six henry J ordinary and eight special whipping 
winches, worked by a continuous shafting along each side 


driving these shaftings at a high speed, and by means of 


the small whipping drums enabling fourteen gangs of 
men to whip the coal out of the holds in baskets and tip 
the fuel into barges alongside. These arrangements are 
calculated to discharge a cargo of over 3000 tons in 
eight hours. The vessel will carry a 3200 deadweight 
pe of coal on a net register of about 1000 tons, 
and this constitutes the lowest register of any description 
of full-decked ship. 


The s.s, Rabenfels, which has been built to the order of 
the Deutsche D. G. Hansa of Bremen, by Messrs. Swan, 
Hunter, and Wigham-Richardson, Limited, has left the 
Tyne after a very successful trial trip. The vessel is 
400 ft. in length by 514 ft. beam, and she is built of steel. 
Her engines are of the quadruple-expansion type, balanced 
on the well-known Yarrow, Schlick, and Tweedy system, 
and they, as well as her boilers, have been constructed b. 
Messrs. Swan, Hunter, and Wigham-Richardson, Limited. 








The Clyde Shipbuilding and Engineering Company, 
Limited, Port Glasgow, launched on Monday, the 21st 
inst., a steel screw steamer of the shelter-d type, for 
the West Coast of Africa service of Messrs. Elder, 
Dempster, and Co., Liverpool. The vessel is 350 ft. 
by 48 ft. 6 in. by 22 ft. 3h in. to main deck, with poop, 
bridge, and forecastle above shelter-deck. There is 
accommodation for 36 first-class and 18 second-class 
pomengee, with the usual officers’ and crew accommoda- 
tion. Steam steering-gear, by Messrs. Caldwell and Com- 
pany 3 Harfield windlass; refrigerating machinery, by 

essrs. Ransomes and Rapier; and a complete installa- 
tion of electric light, by eral W. H. Allan, Sons, and 
Co., has been fitted. The vessel was named Zaria. 
Immediately after the launch the vessel was berthed in 
the company’s wet dock to receive her machinery, which 
has also been constructed by the builders, and is of 
indicated horse-power. The vessel was constructed under 
the superintendence of —— Thompson, marine super- 
intendent, and Mr. J. B. Wilkie, engineering super- 
on and will be put on her station in February, 
1904, ‘ 








YorksHtrE Coat-Bortnc.—Experimental borings for 
coal are shortly to be made on the great t moors be- 
tween Goole and Thorne, and between the latter place 
and a “ee : —— - ce to lie at 
a workable depth beneath the great deposits of peat, ex- 
perts being of opinion that the Barney seam extends 
north-eastwards to the Trent and the Ouse. A syndicate 
has been formed for working the coal should the borings 
prove successful, and all the necessary capital is assured. 
Arrangements, contingent on the finding of coal at a rea- 
sonable depth, have been entered into for leases of the 
land uired, which will amount to several thousand 
acres. The ter part is situated on the estates of the 
trustees of Mr. Makin Durham, of Moorends, Thorne, 
and Mr, a Creyke, of Rawcliffe Hall. Should the 
experiments be successful, a new colliery will be opened 
out within five miles of Goole, whence there are extensive 
shipments of coal to the Continent; it will also be the 
nearest colliery to Hull by several miles. 





Mersey Dock Estatr.—At the weekly meeting of the 
Mersey Docks and Harbour Board on Thursday, the 17th 
inst., Mr. bert Gladstone, the chairman, mentioned 
that there had been a further extension of the milling 
trade on the Birkenhead portion of the estate, and that 
overtures were under consideration from several firms of 
millers for establishing flour mills at various points 
on the board’s property. Attention was called to new 
entrances which have been constructed at the Sandon and 
Brunswick Docks, and the chairman explained that these 
entrances would allow the very — steamers at nt 
contemplated to go out and in with perfect ease. We had 
lately heard, the chairman added, that:it was contem- 

lated to build new steamers for the American trade no 
ess than 800 ft. in length, with proportionate depth 
and breadth, but the entrances in question would 
allow these huge steamers to go in with the greatest 
facility, and there would be ample room for them 
in the docks when they got through. Alluding to the 
development of the wh roperty at Tranmere, Mr. 
Gladstone stated that satisfactory progress was bein 
made with the river wall and graving docks’ behind, 
and he incidentally mentioned that a portion of the land 
was to be devoted to shipbuilding purposes. In the old 
days of wooden ships Liverpool had a t name for 
shipbuilding, and it seemed unfortunate that it did not 
hold the same position at the present time. Coal and 
iron were available in the district, as in most places, and 
he hoped the day would come when Liverpool would 
resume her position as a t shipbuilding centre. 
There had been pressure for berths for ships throughout 
the year, and in this connection he pointed out that since 
July last there had been an increase in the tonnage of 
673,000 tons. The increase of revenue derived from the 
cargoes which these vessels brought had not been in pro- 
portion to the increase in the tonnage of the steamers, 
which showed that the ships were not bringing full car- 
“eens The increase in dues during the past six months was, 
owever, about 50,0007. With regard to negotiations with 
railway companies with reference to the subject of oe 
transit, these had been carried through very successfully 
up to a certain point. The matter was not quite con- 
cluded, but he believed that before long the board would 
come to a satisfactory arrangement with the railways 
regarding this transit trade. In conclusion, the chairman 
intimated that the board intended to renew its applica- 
tion to Parliament for permission to restrict the reductions 
made in the tonnage of vessels paying dock dues to 50 per 





of the hatch coamings with small drums at intervals, all 








worked by one compound condensing engine amidships 


cent. of the gross tonnage, 
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HEAVY TANK LOCOMOTIVE FOR THE GREAT NORTHERN RAILWAY. 
CONSTRUCTED AT THE COMPANY’S WORKS, DONCASTER, FROM THE DESIGNS OF MR. H. A, IVATT, M. INST. C.E. 
(For Description, see Page 865.) 
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NOTICES OF MEETINGS. 


GeoLoaists’ AssocraTION, Lonpon, — Friday, January 1, at 
8 p.m., at University College, Gower-street, W.C., the following 
on will be read :—‘‘ The Jurassic Rocks of East Greenland,” b: 

r. Victor Madsen, of the Danish Geological Survey, translated, 
with additional observations, by Miss Ethel G. Skeat. 
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THE DEFINITION OF AN ACCIDENT. 


In spite of the many cases which have been tried 
in the County Courts, and also in the Court of 
Appeal, there are still some doubtful points which 
may arise under the Workmen’s Compensation 
Act. Probably no piece of legislation ever pro- 
vided the lawyers with so much work, or gave rise 
to such an amount of litigation. Little by little a 
mass of judgments is being accumulated, and 
now it is generally possible to find some prece- 
dent, as each case arises, bearing either directly 
or indirectly on the point at issue. One thing is 
abundantly clear—that the Courts interpret the 
Act in favour of the workman. They assume 














i, | that Parliament intended to afford him com- 


pensation for the ills that may befall him in his 
calling; and where the wording of the Act is 
vague, they read into it the benevolent intentions 
of those who made the law, whenever such a course 
is judicially possible. Workmen have in the past 


,| been loud in their condemnation of ‘‘ judge-made 


law.” Certainly they suffered severely from the 
enunciation by the Courts of the doctrine of 
‘*common employment.” But we have not 
heard any expressions of gratitude for the way 
that the judges have administered the law re- 
garding compensation—the greatest boon ever 
offered by a benevolent legislature to the humbler 
of its constituents. However, it is only the common 
characteristic of humanity, both gentle and simple, 
to accept blessings as a matter of course, and the 
workman is not to be blamed for following the 
methods of the race. 

The latest point which has given rise to diffi- 
culty in the interpretation of the Act is the 
definition of what constitutes an accident. This 
question sometimes arises in the Courts in con- 
nection with accident insurance policies, but it has 
become still more troublesome of late in cases 
arising under the Workmen’s Compensation Act. 
It is now a matter of common knowledge that 
claims for compensation under that Act are founded 
upon injuries caused by accident arising out of, and 
in the course of, employment. It has been held 
that where a man ruptures himself while doing an 
unusually heavy piece of work, he is the victim of 
an accident within the meaning of the Act. This 
sounds reasonable enough; but when the term is 
extended to infectious and other diseases from 
which a workman may suffer as a result of employ- 
ment, it is open to question whether the Courts are 

iving effect to the intention of the Legislature. 
umerous cases can be found in the law reports 
In one of these a 
collier who was at work in a narrow seam of coal 
got a small piece of coal into his knee. This set up 


869 
that his death was due to an “accident,” so as to ° 
entitle his widow to claim compensation. 
In the case of Boardman v. tt and Whitworth 


(18 T.L.R., 57) the applicant for compensation 
alleged that he had been injured by accident in the 
following circumstances :—When he was ing 
a beam weighing about 100 lb. on his shoulder, he 
felt something crack in his back. The medical 
evidence showed that he had torn some of the 


7| fibres of the muscles of his back ; that the muscles 


were not ruptured, but the fibres were torn. The 


26 | employers contended that this was not an accident 


within the meaning of the Act, but the Court of 
Appeal decided otherwise, the Master of the Rolls 


2 | saying :— ‘‘The present case contains both the 
oa} elements of an accident—-the fortuitous and un- 


expected.” It is obvious that rupture caused by 


%8/the moving of heavy weights ought to be included 


in the word “‘ accident,” first, because rupture is an 

injury which may be expected to accrue to a work-. 
man employed in manual labour ; and, secondly, 

because it is capable of easy proof that the rupture 

arose out of and in the course of the employment. : 
When, however, the judges go further, and impose 

liability upon employers for infectious diseases, we 

fancy the provisions of the Act are being stretched 
to their utmost limit. 

In two cases which came before the Court of 
Appeal last week, the question arose whether a 
workman who had become affected with anthrax, 
sometimes known as wool-sorters’ disease, was the 
victim of an accident within the meaning of the 
Act. It appears that the wools from Persia some- 
times come into this country infected with anthrax 
bacilli, and that if the sorters happen to have an 
abrasion of the skin which comes in contact with 
the wool, there is considerable risk of infection. 
In the first case considered by their lordships the 
workman had an abrasion of the skin on his neck, 
and it was alleged that he became infected by a 
particle of dust from the wool. In the result he 
was disabled from work for a considerable time ; 
but the learned County Court Judge found that he 
was not the victim of an accident. In the second 
case, which was brought by the relations of a 
deceased workman, it was shown that the infection 
had taken place owing to dust from the wool flying 
into the eye of a workman, with the result that he 
died from anthrax. The two cases were heard 
together, and the Court of Appeal decided that 
the applicants should have judgment. The Master 
of the Rolls cited with approval the following 
passage from the judgment of the County Court 
Judge in the second case :—‘‘I find, as a fact, that 
the anthrax, which was the immediate cause of 
death, was caused by the accidental alighting of a 
bacillus from the infected wool on a part of the 
deceased person, which afforded a harbour in which 
it would multiply and grow, and so cause malignant 
disease and consequent death. I can see no dis- 
tinction in principle between the accidental entry 
of a spark from an anvil, or the accidental squirting 
of scalding water or some poisonous liquid into 
the eye. The only difference is that in those cases 
the foreign substances would be so large as to be 
visible 3 in this case the foreign substance is micro- 
scopic.” 

ne e in the judgment of the Master of 
the Rolls illustrates the extraordinary refinement 
to which the decisions have been brought. He 
quoted the following passage from Lord Mac h- 
ten’s judgment in the case of Fenton v. Thorley 
(19 T.L.R., 684) :—‘‘I come, therefore, to the 
conclusion that the expression ‘accident’ is used 
in the popular and ordi sense of the word.” 
He then continued :—‘‘If the learned lord had 
stopped there, it might have given rise to some 
difficulty, because it might have been said that 
injury by disease was not included in the popular 
and ordinary meaning of the word.” But Lord 
Macnaghten went on :—‘‘ as denoting an unlooked- 
for mishap or an untoward event which is not 
expected or designed.” The Court has had pressed 
upon it, by counsel for the employers, a passage in 
Lord Macnaghten’s judgment on the same e, 
where he said :—‘‘ Now the expression ‘ injury by 
accident’ seems to me to be a compound expression. 
The words ‘by accident’ are, I think, introduced 
parenthetically, as it were, to qualify the word 
‘injury,’ confining it to a certain class of injuries, 
and excluding other classes, as, for instance, 
injuries by disease or injuries self-inflicted by 
design.” 

In making reference to injuries by disease, Lord 
Macnaghten probably had in’ mind the ordinary 








blood-poisoning, from which he died. It was held 
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ills to which’ flesh is heir, not those which are 
induced by, or in any way connected with, the em- 
ployment in which a workman is engaged. Thus, 
suppose a workman were to get smallpox, it would be 
a question of fact for the county court judge whether 
the germs of disease entered the workman’s system 
at such a time and in such circumstances that the 
injury could be said to have arisen out of, and in the 
course of, the employment. Similarly with other in- 
fectious disorders. Suppose a workman was one 
of a gang employed in pulling down an old hospital, 
and in doing so he got scarlet fever, and it was proved 
to the Court that scarlet fever patients had been 


treated in some of the wards. ‘There would then|i 


be a strong presumption as to how the infection 
came about. Questions of this kind will probably 
be dealt with as questions of fact by the county 
court judges who try these cases hereafter. 

One other point remains to be considered. It 
appears to make no difference to the employer's 
liability that a workman is suffering from physical 
weakness, owing to which a very slight accident is 
sufficient to cause his death. In a recent Scotch 
case it was proved that a workman was affected 
with nephritis, a disease which was likely to prove 
fatal to him, though probably not for a few years. 
He received an injury from an accident in the 
course of his employment, which so lowered his 
system that the disease from which he was suffering 
was accelerated in its operation, and that in conse- 
quence he died on May 8, 1902. It was decided, 
in these circumstances, that death resulted from 
the injury. 

The law is as we have stated it above; the fact 
is that by the recent decisions the liabilities of 
employers are very largely increased. But this| 
increase of liability will not only affect the em-| 
ployers; it will have serious consequences for 
insurance companies, who have assumed a burden 
for premiums which were calculated at a time when 
the liability was not considered to be so serious. 
OF course, the matter, so far as the insurance 
companies are concerned, will be adjusted in time, 
but the ultimate result will be increased liability 
for employers. 

The expansion of the definition of the term 
‘accident ” has another and even a more serious 
interest for insurance companies. At the present 
time there are hundreds of accident policies in 
existence, and according to the meaning placed by 
the Courts on the word ‘‘accident” before the Work- 
men’s Compensation Act required elucidation, it 
seems that the word ‘‘accident,” as used in these 
policies, was confined to ‘‘accident” in the ordinarily 
accepted sense of the term. At any rate, it is 
quite clear that illness was not included. 

We may refer to an insurance case which was 
heard in 1861, in order to show that at that time 
the judges were inclined to take the view that ill- 
ness, even when brought about in a violent manner, 
is not accident. In that case a policy of insurance 
provided for payment of compensation to the 
assured if he should sustain any personal injury 
from, or by reason or in consequence of, any acci- 
dent which should happen to him upon any ocean, 
sea, river, or lake during the continuance of the 
policy. The assured sailed on his intended voyage, 
and whilst on board in a foreign river was struck 
down by sunstroke, to which he did not knowingly 
expose himself, and from the effects of which he 
died the sameday. In an action by his representa- 
tives upon the policy, the Court held that the 
assured had succumbed through disease, and not 
accident. ‘* We cannot think,” said Cockburn, 
C.J., ‘‘that disease produced by the action of a 
known cause can be considered as accidental. . . . 
In the present instance the disease called sunstroke, 
although the name would at first seem to imply 
something of external violence, is, so far as we are 
informed, an inflammatory disease of the brain, 
brought on by exposure to the too-intense heat of 
the sun’s rays.” 

This decision is strangely inconsistent with the 
judgment of the Court’ of Appeal in the cases 
which we have been considering. To all appearances 
it is now over-ruled, and insurance companies will 
do well to reconsider their position when issuing 
fresh accident policies. 








WARSHIP-BUILDING IN 1903. 
Tue year which is now drawing to a close has 
been one of considerable activity in naval affairs, 
and there is matter for congratulation almost: in 
every direction of Admiralty procedure. The change 





in the attitude of the Lords Commissioners of the 
Admiralty in regard to the status and rank of 
engineers was the first cause for satisfaction during 
the year, and closer examination into Lord Sel- 
borne’s scheme, and the preliminary arrangements 
already made for carrying it out, have tended to 
increase the commendation first expressed. Follow- 
ing this have come several other reforms for im- 
proving the efficiency of the service, not- the least 
important being the change in the age of retirement 
of superior officers, while indication has also been 
afforded of the Admiralty’s earnestness in the matter 
of accuracy of gun-fire and efficiency in engineer- 
ing generally. There has been a continuation of the 
enlightened policy in regard to dockyard adminis- 
tration and equipment, and this year especially 
many new machine-tools have been installed, while 
much progress has been made in the comprehensive 
scheme which, in the next three years, will result 
in the whole of the mechanism in the dockyards 
being run by electric power. This undertaking, 
which is being carried out from the plans of Messrs. 
Preece and Cardew, will still further add to the 
efficiency of all the Government naval establishments 
at home and abroad under the direction of Sir 
James Williamson, C.B. These establishments have 
not launched the same amount of new work as in 
previous years. This is largely owing to the fact 
that two years ago the volume of work was so great, 
and the condition of the yards so congested, that it 
was deemed prudent to reduce the number of new 
ships ordered. But this year more work has been 
given out, and at the present time the Royal estab- 
lishments have on the stocks, or in preparation for 
laying down, four battleships and four armoured 
cruisers, the total tonnage being considerably in 
excess of that at the end of several preceding 
calendar years. There has, however, been a very 
large addition made to naval ships floated from the 
private works of the kingdom. 

Thus there have been Jaunched during the twelve 
months for the British Navy 35 vessels, the collec- 
tive displacement tonnage being 148,746 tons, while 


TaBLE I.—Fighting Vessels Launched. 


Value of 


" Indicated ; 
No. Tons. “Horse. Ships 


Com- 
Power. pleted. 








be £ 

In 1903. Dockyards ..  ..| 4 28,290 42,800 — 2,384,000 
Private yards(H.M.S.) 31 120,456 , 277,300 9,848,000 
gg (foreign)! 7 | 4,237! 17,190 368,000 


Total in 1903 .., 42 | 152,983 | 337,290 12,609,000 
| 


In 1902. Dockyards .. ..| 5 | 51,660/ 77,000 3,723,000 
Private yards(H.M.S.), 10 40,494 | 108,000 3,208,000 
a » (foreign) 7 990 | 8,550 115,000 


Total in 1902 ... 22 93,044 193,550 . 7,076,000 

In 1901. Dockyards .. ..; 8 64,910) 114,800 | 4,901,200 
Private yards(H.M.S.)) 24 144,190 275,000 | 11,002,600 

» oy: (foreign)! 7 2,442 47,500 340,000 

Total in 1901 —../ 89 211,542 436,700 16,243,800 


In 1900. Dockyards .. a 5,230 11,200 394,600 
Private yards(H.M.S.) 17 | 30,374 125,800 2,631,600 














- » (foreign) 25,827 42,750 1,925,000 
Total in 1900 -. 29 61,431 179,750 4,851,200 
In 1899. Dockyards .. ‘ 6 66,900 78,000 4,901,100 


Private yards(H.M.S.) 12 | 53.222 111,000 | 3,791,000 
és » (foreign) 16 | 47,170!) 124,000 3,767,000 





Total in 1899 ..) 34 167,292 | 313,000 12,459,100 
In 1898. Dockyards .. ..| 8 70,955 84,800 4,441,000 
Private yards(H.M.S.)| 22 70,033 | 168,800 4,242,000 
3» (foreign)! 18 | 52,365 | 144,250 3,4 0,000 


Total in 1898 ac | 198,858 | 897,850 12,163,000 





the indicated horse-power of the machinery aggre- 
gates 320,100. The previous twelve months made a 
‘*lean”’ year, so faras launches were concerned, the 
number of British warships floated being fifteen, 
of 92,054 tons displacement, with machinery of 
185,000 indicated horse-power. This year’s tonnage 
is therefore about 60 per cent. greater than last 
year; but in 190l—also a very busy year with 
launches—the total number of vessels was 32, 
while the total tonnage was 209,100 tons. If, how- 
ever, we take the average for several years, we 
find that 1903 pg ag very favourably ; this is in 
large part due to the purchase during the last days 
of the year of the two ships which have been 
relent and practically completed in 1903 for the 
Chilian navy. 

The dockyards have greatly reduced their out- 
put, as shown in Table II., but it must be re- 
membered that these establishments are largely— 
although by no means entirely—for the overhaul- 





ing of our warships—i.e., for the maintenance of the 
Fieet in a satisfactory degree of efficiency ; the con- 
tention being that new work is undertaken princi- 
pally in order to keep the personnel educated in 
modern practice. This year, for instance, seventeen 
ships have undergone a very extensive refit in the 
dockyards, apart altogether from the very consider- 
able amount of small work involved in connection 
with re-commissioning. It is true that the practice 
has been developed this year of having extensive 
overhauls done by contractors, payment being 
according to a schedule of rates agreed upon, and 
during the past year thirteen vessels have been so 
dealt with by various firms on the Admiralty list ; 
but the great increase in the Fleet and the limitation 
of space in the dockyards, which has necessitated 
this distribution of repair work, has resulted in our 
dockyards being kept as busy as heretofore. It 
may also be said in this connection that very satis- 
factory results have accrued from the introduction 
of the system this year of having the contract 
ships completed for commission at the works of the 
builders, instead of sending them to the -dock- 
yards to have the finishing operations done there. 
TaBLE II.—Fourteen Years’ Production of British 
Navy Ships. 























| Dockyard. ' Private Yard. Total. 
Year. | -—-!- ——— »s —————-——— 
No. Tons. No. Tons. No. Tons. 
1890 8 | 22,520; 13 42,475 21 64,995 
1891 8 68,100, 10 , 39,150 18 107,250 
1892 9 50,450 13 | 90,750 22 141,200 
1893 9 32,400, 65 1,919 DB vcick 34,319 
1894 8 26,700 19 4,825 27 31,525 
1895 8 70,350 | %8 66,412 36 136,762 
1896 9 70,970 , 26 36,515 35 107,485 
1897 4 31,885 22 34,111 26 65,996 
1898 8 70,955 | 22 79,033 30 140, 
1899 6 90 12 63,222 18 120,122 
1900 4 6,230 17 = 30,374 21 35,604 
1901 8 64,910 24 44,19 32 209,100 
1902 5 61,660, 10 40,494 15 92,054 
1903 4 28,200 * 31 120,456 35 148,746 
Totals 98 661,220 | 252 | 774,926 350 1,436,146 





The dockyard total is a little more than half 
what it was last year, and is, with the exception 
of 1900, the lowest since 1894; but it must not 
be assumed that this represents the actual volume 
of work done. Operations have steadily pro- 
gressed on several ships launched in 1902, and to 
be finished in 1904. The battleship New Zealand will 
be launched at Portsmouth in February, and a new 
battleship of the same, the King Edward VII. 
class, put down in its place. The Devonshire will 
be launched in the early spring from the Chatham 
establishment, where also a new battleship of the 
same type will belaid down. Pembroke has made 
good progress with the Duke of Edinburgh, and has 
laid down the Warrior, and Devonport will shortly 
lay down another battleship. _The amount of work 
done in the dockyards in 1903 is therefore more 
considerable than the figures represent. The real 
measure of new work, where there are such fluctua- 
tions from year to year in the launches, is the ton- 
nage turned out over a period of years, and for 
this reason the details in Table III. are of interest. 
It will be seen here that the average output for the 
five establishments during the past fourteen years 
has been 47,270 tons, Portsmouth and Chatham 
having practically the same average, while Devon- 
port is little behind. In recent years the estab- 
lishment in the West of England has really come 
into a position equal, at least, to the Hampshire 
and Kent yards. 

The tonnage launched from private yards is very 
much above the average, as is shown in Table II., 
although the total of 144,190 tons, recorded in 
1900, still far exceeds this year’s aggregate. With 
this exception, however, the figure for 1903 is the 
largest on our records. The total of 31 vessels, 
aggregating 120,456 tons displacement, with machi- 
nery of 277,300 indicated horse-power, represent in 
their completed state 9,848,000. sterling. This com- 

res with 11,000, 0001. in 1901—‘“‘theyearof plenty.” 

n other recent years the value of the tonnage 
launched varied between 24 and 4} million sterling. 
A result of the large number of launches in 1903 is 
that there are comparatively few naval ships now 
on the stocks in private works. _ There are two 
armoured cruisers practically ready for launching, 
and three, ordered two or three months ago, in the 
initial stage. The remainder of the vessels are all 
small craft, so that it is to be hoped that the naval 
programme for 1904-5 will not be delayed to the 
same extent as has been the case in some past 
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years. There is a prospect of the new ships to be 
Jaid down being hurried forward, so that their keels 
may be laid in the early summer ; and from every 
point of view we trust that this idea will be carried 
out. 


Taser III.—The Production from each Naval Yard. 


























‘otal | Average 

1963. 1902. for for 
Yard. 14 Years} 14 Years. 

| Ne..| Tons. | No. | Tons. | Tons. | Tons. 

Portsmouth 1 9,800 | — — | 173,431} 12,388 
Chatham - — | 2 20,880 | 180,362; 12,883 
Devonport ... 1 | 16,350 2 | 20,880 | 148,768 | 10,626 
Vembroke “= — | 13 9,300 | 127,920 9,137 
Sheerness 2 2,140 | — — | 31,299 2,236 
4 | 28,990! 5 | 51,560 | 631,780| 47,270 











It is unnecessary to write of the vessels launched 
during the year at any great length, as they have 
already been fully described in ENGINEERING. 
Four of the vessels floated are battleships of the 
King Edward VII. class,* the prototype having 
been launched at Devonport; the Dominion, at 
Vickers’ yard at Barrow-in-Furness ; the Common- 
wealth, from the Fairfield Works ; and the Hindu- 
stan, from Messrs. Brown’s works at Clydebank, on 
Saturday last. To the last-named we refer else- 
where. These vessels represent Sir William White’s 
latest battleship design at the Admiralty, being 
vessels of 16,350 tons displacement, and they are 
the largest yet ordered for the British Navy, and 
represent each a capital of over 1,300,000. Ten 
years ago the largest sum devoted to one ship was 
about 900,000/., and here we have an indication of 
the great cost involved in the effort to attain the 
highest degree of defensive and offensive qualities, 
with good speed, on comparatively limited dis- 

lacement. Although 16,350 tons is large for a 
battleship, itis only about half the displacement of 
the largest merchant ships now launched. In 
addition to the four vessels of the King Edward 
VII. class, there fall to be included the two 
battleships which are to be taken over from 
the Chilian naval authorities. The Libertad, built 
by the Vickers Company, is to take the historical 
name of Triumph, while the Constitucion, con- 
structed at Elswick, will revive the renowned name 
of Swiftsure. These vessels, as we. have pointed out 
in a preceding article,t represent a very satisfac- 
tory compromise of all the elements of design, and 
have a power and speed which, for their size, is 
far in excess of that obtained by our ships. Itisa 
satisfaction to know that the Admiralty propose to 
take them over without making any alterations ; 
and we hope that aa opportunity may arise in 
early manceuvres for thoroughly testing their 
fighting qualities in comparison with those of our 
ships.- We have thus launched six battleships this 
year, which must be regarded as a satisfactory 
addition to our fleet for twelve months. 

In addition, three armoured cruisers have been 
floated—the Hampshire, from the Elswick Works 
of Sir W. G. Armstrong, Whitworth, and Co.; the 
Antrim, from the Clydebank Works of Messrs. 
John Brown and Co., Limited ; and the Carnarvon, 
from the Govan Works of Messrs. William Beard- 
more and Co. These vessels, with three others, 
almost ready for launching—the Devonshire, at 
Chatham; the Roxburgh, at the London and 
Glasgow Works ; and the Argyll, at the Greenock 
Works of Messrs. Scott and Co.— belong to the 
improved County class, of which descriptions have 
already appeared.{ The chief improvement in- 
troduced is in the increased thickness of armour, 
and the substitution of one 7.5-in. gun for two 
6-in. guns in the forward and aft gun-house. The 
new vessels havea displacement of 10,700 tons, 
and their engines are designed to develop 21,000 
indicated horse-power. The later County boats 
have been excelling in speed on their full-power 
trials, giving from 234 to 24 knots, so that those 
later ships, with their improved fighting qualities 
and this high speed, will certainly be very satisfac- 
tory cruisers. The cruisers since ordered, however, 
still further excel them, though naturally their 
displacement and their cost have been further in- 
creased. Six of these later ships of the Duke of 





* See ENGINEERING, vol. Ixxii., page 715; vol. Ixxiii., 
pages 120, 318, and 445; and vol. Ixxiv., page 283. 
+ See ENGINEERING, page 803 ante. 


+ See ENGINEERING, vol. lxxii., page 715, and vol. Ixxiii., 
pages 446 and 689. 





Edinburgh class, of 13,550 tons displacement, have 
been ordered—two from the Pembroke: Dockyard, 
and one each from the Thames. Iron ‘Works, Fair- 
field, Elswick. and Vickers. These also we have 
described* in comparison with their predecessors, 
but there has since been introduced the practice of 
making the engines of all these vessels uniform, so 
that as faras possible spare parts may be utilised in 
any of the ships. This practice was formerly aimed 
at whére one firm built more than one ship ; but 


had their machinery from different works. 

Two third-class cruisers are included in this year’s 
list of launches—the Amethyst, which was launched 
from the Elswick Works, and the Topaz, from 
Laird’s Works, at Birkenhead. These vessels are 
of 3000 tons displacement ; but the interesting point 
in connection with them is that the first-mentioned 
is being fitted with Parsons steam-turbines, while 
the second will have ordinary reciprocating engines. 
Both hulls are alike, and there will thus be available 
for Admiralty comparative tests in the summer of 
next year vessels differing only in their propelling 
machinery. We understand that the opportunity 
will be embraced of having very exhaustive trials 
as to the relative efficiency of the systems. Such 
a test has not yet been made by the British 
Admiralty. The Velox, a torpedo-boat destroyer, 
is shortly to undergo a series of trials ; in her case, 
however, a comparison cannot be made between 
turbines and triple-expansion engines driving ships 
of exactly the same submerged form. The com- 
mittee appointed by the Cunard Commission have 
recently had comparative trials of the two latest 
vessels for the Brighton Company’s service between 
Newhaven and Dieppe, the Brighton being fitted with 
turbine machinery and the Arundel with reciprocat- 
ing machinery. Here, again, the under-water forms 
are different, the two vessels being of slightly 
different dimensions; but the comparative data, 
when collated, will certainly assist the Commission 
in answering the very important question addressed 
to them as to whether turbine machinery should be 
adopted in the new high-speed Atlantic liners. 

The year has been one of considerable activity as 
regards the launching of destroyers, fifteen having 
been floated—five from the works of Palmers, who 
have been particularly successful with this type of 
craft, four by Laird, of Birkenhead, three by Haw- 
thorn, Leslie, and Co., two by Yarrow, and.one by 
Thornycroft. These vessels are of the improved type, 
towhich we have made reference in previous articles. 
Their maximum speed is 254 knots, but as- they 
are of heavier scantlings, with a high forecastle 
and a greater coal-carrying capacity, they are likely 
to be much more efficient. A higher speed will be 
possible in a seaway than with the original small 
30-knot craft. Fifteen more of these vessels have 
been ordered during the past year from the five 
firms named. Messrs. Thornycroft also launched 
two small torpedo-boats ; Messrs. Yarrow, a gun- 
boat ; and Messrs. White, of Cowes, three tor- 
pedo-boats ; and these, with the submarine boats 
launched from Messrs. Vickers’ works at Barrow- 
in-Furness, where ten larger vessels of the type are 
now under construction, make up a very good 
year’s contribution to the Navy, embracing nearly 
every type—excepting, perhaps, the sloop, of which 
a number have been built of recent years, adequate 
to meet our requirements for some time. 

Seven vessels were launched during the year for, 
foreign navies, the total tonnage of these being 
4237 tons, while the machinery made up collec- 
tively 17,190 indicated horse-power. This is much 
more than in the two preceding years, when only 
small craft were included ; but in 1900, and the 
two or three years prior to that, when several 
large Japanese ships were constructed, the volume 
of foreign vessels was considerably greater, as 
shown in Table I. The principal foreign ship 
launched was the Abdul Hamid, for the Ottoman 
navy, which was launched from the Elswick yard 
of Armstrong, Whitworth, and Co. This vessel, 
which is of the protected-deck type, has a dis- 
placement of 3830 tons, and her armament includes 
two 6-in. and eight 4.7-in. quick-firing guns, with 
several smaller weapons. The propelling machinery, 
supplied by Messrs. Hawthorn, Leslie, and Co., is 
to develop 12,500 horse-power, and the guaranteed 
speed is 22 knots. Messrs. Thornycroft completed 
a river gunboat of 132 tons and 550 indicated 
hore-power for the Japanese navy ; Messrs. Yarrow 





this is the first occasion where a similar design has | 
been adopted for a class, the units of which have | 


built two torpedo-boats, with turbine engines, the 
displacenient of each being 120 tons, and the power 
of machinery 2000 indicated horse-power ; while 
Messrs. J. S. White and Co., of Cowes, built two 
small gunboats. 








ECONOMIC CONDITIONS OF JAPAN. 

Tue Financial and Economical Annual of Japan, 
ublished by the Department of Finance, which 
os just come to hand, is a model of good arrange- 
/ment and clear statement, and will be studied with 
interest by all who wish to make themselves 
acquainted with the financial and economic condi- 
tions of the Land of the Rising Sun.. Details are 
given of the Budget for the year 1903-4, which, 
owing to the dissolution of the Diet before the new 
Budget was passed, is, according to the provision 
of the Constitution, on the same lines as that of the 
previous.year, which we noticed at the time it was 
agreed to. During thesession of the Diet, specially 
convoked after the last dissolution, various supple- 
mentary budgets were passed, so that the Budget 
scheme for the present financial year consists of 
these two estimates. The total revenue for the 
year is estimated at 251,681,961 yen and the ex- 
penditure at 244,752,346 yen, showing an excess of 
revenue of the amount of 6,929,615 yen (10 yen 
nearly equal one pound sterling), which is accounted 
for by the fact that the revenues have made com- 
paratively a great increase, while the expenditures 
have been curtailed to a considerable extent. 

The important items of expenditure for various 
ublic works to be undertaken in 1903-4 are as 
ollow :— 





Yen. 
Construction and improvement of 
railways .. 8 a. ae) 13,300,000 
River engineering works ... 3,220,000 
Naval expansion... a ee 2,370,000 
Administration of State forests 
and fields ... “ise a un 2,140,000 
Construction of Hokkaido rail- 
ways... ta fal ch sig 1,880,000 
Colonisation and . exploitation of 
Hokkaido ... nts sit oi 1,790,000 
Construction of coast batteries ... 1,350,000 
Total 26,050,000 


These figures represent the various expenditures 
needed for the continuation of public undertakings, 
according to the arrangements made in previous 
years. In the supplementary estimates the follow- 
Ing are the most important items :— 


Yen. 

Construction of war-vessels 2,680,000 

tablishment of iron foundry 950,000 

World’s Fair at St. Louis... 500,000 
Establishment of colleges and 

schools - vz ia a 120,000 

Total 4,200,000 


Of these items, the expenses for the construction 
of war-vessels are to be provided for by a temporary 
borrowing, and all the rest is to be charged to the 
general revenue. According to the naval-expansion 
scheme the navy is to be increased by 100,000 tons, 
at a cost of 115,000,000 yen, spread over eleven 
years, beginning with 1903-4. ith regard to the 
iron foundry, or rather, more correctly, the steel- 
making establishment, a sum of about 15,000,000 
yen has been disbursed, and the establishment is 
now able to manufacture rails on a pretty large 
scale, although the works are not yet completed. 
The report says :—‘‘ The demand for iron will be 
increased so greatly, along with the extension of 
railways and the naval expansion, that the work 
of the foundry has become much more important.” 
It was therefore decided to disburse a sum of 950,000 
yen for this purpose during the current year, the 
further expenses being expected to be defrayed in 
the following fiscal years. Ia addition to the 
expenditure on the World’s Exhibition at St, 
Louis and for the establishment of colleges and 
schools, a scheme was passed in the eighteenth 
session of the Diet to add a sum of 55,900,000 yen 
to the expenditure of 126,980,000 yen, already fixed, 
for the construction and improvement of railways, 
the additional sum to be disbursed in nine years 
beginning with 1904-5. 

A study of the tables showing the annual State 
revenue and expenditure gives a very good idea of 
the rapid development of Japan. The figures for 
the present year have been already given. In 1873, 
five years after the Restoration, the total reyenue 
was only 85,507,245 yen. The sources of revenue 
have been much extended, and, in addition to the 








* See ENGINEERING, vol. Ixxiv., page 819. 


land tax, now include a considerable number of 
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items. The figures, however, do not indicate an 
increase of the burdens of the people in a corre- 
sponding degree, for the revenue includes an im- 
portant item quite independent of taxation— 
namely, receipts from vernment enterprises 
and properties (as railways, posts, telegraphs, 
telephones, factories, forests, &c.), an item 
which naturally grows with the country’s pro- 
sperity. Almost all classes of the community are 
earning more than they did ten years ago, so that 
instead of saying that the nation is embarrassed by 
the payment it has to make to the State, the truth 
is that it pays relatively less than it did. Those 
who are interested in details of this aspect of the 
subject will find them in the annual. 

e growth of industry and commerce is also a 
wonderful record, but of that we have from time to 
time given particulars, so that, meantime, we need 
not enter into details. In 1900 there were 3381 fac- 
tories using 4727 engines of various kinds, besides 
3791 factories not run by motors. A glance over 
the classified list shows examples of almost every 
department of Western industry. The list of 
Government factories is very considerable, and 
many of the establishments are of great import- 
ance from an industrial point of view. The ac- 
counts of output in the different departments of 
industry show that, while the Japanese are not 
overlooking their agriculture, they are rapidly 
becoming an industrial nation. The tables of the 
daily wages of labourers throughout the country 
have more than doubled during the past fourteen 
years, and as the prices of the necessaries of life 
have not increased in the same proportion, it is 
evident that the general economic conditions of 
the people have improved. - 

The consequence of all these developments has 
been a wonderful development of the foreign trade 
of the country. In 1868 the exports were only 
valued at 15,553,473 yen, and the imports at 
10,693,072 yen, while in 1902 the imports were 
258,303,065 yen, and the exports 271,731,259 yen. 
The detailed tables showing the trade with the 
various countries of the world are very instruc- 
tive. A very interesting outline is given of the 
banking system of the country, which shows that 
the Japanese have kept themselves well informed 
regarding the best arrangements for advancing 
their commerce. 

The part of the annual dealing with communica- 
tions gives a great deal of information about posts, 
telegraphs, telephones, railways, and shipping, 
which are most interesting to engineers, and afford 
a further illustration of the completeness with 
which the Japanese have laid out and carried out 
their plans of national development ; but as we 
have on various occasions given details of these, 
we need not repeat them. The concluding part of 
the annual deals with the affairs of Formosa, the 
latest addition to the Japanese Empire, and shows 
that the same improvements are taking place in 
that island as have taken place in Japan proper. 








CEYLON RAILWAYS. 

THERE can be no question of the completeness 
of the information afforded by the general manager 
of the Ceylon Railway in his annual report, and we 
could wish that similar data were available for the 
British undertakings, as they would admit of very 
interesting deductions from an economic point of 
view. The manager at Ceylon, Mr. G. P. Greene, 
is fortunate in being able to record a satisfactory 
development all along the line. The extent of 
railways within the island has been increased to — 
miles, by the opening of an extension in the Nort: 
and the first section of the Kelani Valley Extension, 
from Colombo to Avisawella, which brings the total 
mileage of broad-gauge rail to 331§ miles, and of 
narrow-gauge to 36 miles. These extensions, as the 
manager points out, will be helpful in connection 
with irrigation works; but, he adds at the same 
time that the ultimate effect will be to enable the 
districts to grow their own corn and food supplies, 
which therefore will not require to be carried to 
such an extent on the line. But he need not be 
over-anxious as to the prospect, for the prosperity 
of the natives alone brings traffic, and it is possible 
to conceive even of an — trade being deve- 
loped from the district: In the case of some of 


the newer lines, the railway has not yet been able 
to capture the traffic hitherto carried by the 
ubiquitous carrier’s cart ; but, as in other countries, 
time alone is needed for the supersession of this 
medireval transport system. 





In connection with some of the existing lines, it 
is gratifying to note a development of short-dis- 
tance traffic—more, perhaps, than of through 
booking. Thus the receipts have not advanced at 
the same rate as the tonnage of goods carried, the 
income per 1000 gross ton-miles having decreased 
by nearly 1 rupee to 23.25 rupees, which, even 
taking the rupee at 2s., is little more than $d. per 
ton-mile, an exceptionally satisfactory result for a 
colonial line. The gross receipts show an increase 
of 37,375 rupees, having now reached almost 


ing ntti pa but the number of passengers |’ 


has incr at a ter rate, as has also the 
receipts of goods. Thus the passengers have ad- 
vanced by 46,000, numbering now over 5} millions, 
while the tonnage of goods d by 1790 
tons, being now 518,757 tons. In connection with the 

mger results may be mentioned the increas- 
ing disposition to take out season tickets. Short- 
distance travelling has considerably increased ; the 
average payment per passenger per mile being 
23 cents—a trifle less than in the previous year. In 
connection with the goods traffic, rice bulks most 
largely, and the increase here is over 3 per cent., 
the total now being 109,989 tons, but the average 
distance hauled is less ; so that there is a decrease 
of about 2 per cent. on the tetal receipts, which 
now amount to 1,648,550 rupees. The ground lost 
in the tea cultivation in the previous year has been 
regained, the season having been rather more satis- 
factory, and now the total carried is again over 
70,000 tons, bringing in 916,000 rupees. Indeed, 
in all the native productions—coffee, cocoa, cinna- 
mon, cardamoms, and cocoa-nut produce, fruit, plum- 
bago, tobacco—there have been increases which 
clearly suggest a satisfactory state from the com- 
mercial point of view. In live-stock there is a 
decrease, but this is owing to abnormal conditions 
—the gradual repatriation of the Boer prisoners on 
the conclusion of the war in South Africa. 

The expenses for the year absorbed 61.53 percent. 
of the gross receipts, being 1.86 per cent. more than 
in the previous year ; but this is in large measure 
explained by the fact that new works paid for out 
of revenue involved 2.3 per cent. of the receipts. 
The train-mileage increased in greater proportion 
than the traffic—by about 6 per cent., greater 
facilities having been accorded alike in passenger 
and goods traffic. The earnings per train-mile were 
thus less than in the previous year, and amounted 
to 5.6 rupees. Each passenger vehicle, it may be 
interesting to note, earned, per mile, 25.34 cents., 
the average number of passengers carried being 
10.70. The average earnings per goods vehicle per 
mile was 47.22 cents, the average load being very 
low—namely, 3} tons. It appears also that the 
average number of vehicles per train was 16.84 ; 
but in some cases a pilot engine was used, so that 
the average number of vehicles per engine was 
12.41. 

The result is that a net profit has been made of 
3 million rupees—-133,000 rupees less than in the 
preceding year; but it is still equal to 9.57 per 
cent. of the capital outstanding at the beginning 
of the year. A large amount of capital, however, 
has been written off; otherwise the profit would 
have been only 4.84 per cent. on the original cost, 
including the additions. 








NOTES. 

Direct AND OscriLatory Exectric DIscHARGEs. 

THE late Mr. Wimshurst, who did so much for 
facilitating the study of discharge problems, was 
not quite convinced of the necessity of believing in 
the oscillatory character of sparks and of lightning 
discharges, whose analogy Sir Oliver Lodge demon- 
strated in so striking a manner with the aid of 
Wimshurst machines. A. Winkelmann, of Jena, 
has recently described, in the Zeitschrift . fir 
Instrumentenkunde, a simple apparatus which 
enables us to distinguish between direct and oscil- 
latory discharges. Within two glass bulbs joined 
in H-fashion, are mounted on glass-rods two 
crystals of minerals which glow under cathode rays. 
The one mineral is corundum, which glows red, the 
other is scheelit, which shines with a blue light.. The 
apparatus is exhausted, and the electrodes, fixed 
above the crystals, are joined to the source of elec- 
tricity. When the current flows in a uniform direc- 
tion, only one mineral will shine— the one below the 
cathode ; when the current is oscillatory, both 
phosphoresce at the same time. If the electrodes 
are connected with the poles of a Wimshurst 
machine, and the poles are kept too far apart to 





allow any sparks to pass, the cathode, alone will 


glow. But as soon as 5 begin to cross, both 
stones light up; and when the poles are coupled 
with the Leyden jars, the luminescence becomes 
very marked, provided that sparks pass. A 12-in. 
Wimshurst machine suffices to show this .interest- 
ing experiment ; any induction apparatus with a 
spark-gap of 4 in. will also do, when fed with cur- 
rents of a few volts. 


Our Latest BaTt.esHip. 


A compliment has been paid to our great Indian 
dependency by naming one of the largest of our 
battleships the Hindustan ; this compliment has 
now been enhanced by the presence of their Royal 
Highnesses the Duke and Duchess of Connaught at 
the launch on Saturday, the 19th inst., the occasion 
being the first on which a prince of the Royal house 
has attended a private yard for such a purpose. 
This honour was paid to the Clydebank establish- 
ment of Messrs. John’ Brown and Co., Limited, 
and was not unmerited, for from this establishment 
there have been launched during the past 18 years 
thirty-four warships, embracing practically every 
t constituting the Navy. The Hindustan 
belongs to the’ King Edward VII. class, having a 
displacement of 16,350 tons. The important feature 
wherein the vessels of this type differ from their 
predecessors is that they mount, in addition to four 
12-in. guns, four guns of 9.2-in. calibre, in secondary 
casemates at the corners of the citadel, with ten 
6-in. guns in a box battery within the citadel. 
The armour extends from 5 ft. below the water 
line right up to the upper deck, the successive 
strakes from the water-line being 9 in., 8 in., 
and 7 in. in thickness; The First Lord of the 
Admiralty, who was present at the launch, seemed 
to suggest that the Hindustan marked only one 
step in the gradual development of the modern 
warship, for which Sir William White has been so 
largely responsible. Although he did not state 
specifically that there were developments in pro- 
gress, there could be no doubt, from his remarks, 
that the King Edward VII. class, of which 
eight have now been ordered, does not mark 
finality—if, indeed, it conforms to present-day 
conceptions, especially in the matter of gun- 
= It is well known that Mr. Philip 

atts, the Director of Naval Construction, is now 
engaged on the completion of a design for ships to 
be ordered next year; it is premature to indicate 
the direction in which advance will be made, but 
there is every reason to anticipate that more guns 
will be installed. Whether, however, the tax- 
payer will be pleased to realise that each fightin 
ship is likely to cost close upon 14 million, instea: 
of 700,000/. or 800,000/., as was the case some 
fifteen years ago, is quite another matter, 


Tue Law or Nuisance. 


The case of Bullivant v. Johnson, which was 
recently heard by the Vice-Chancellor at the 
Lancashire County Court, raised a question of 
considerable interest to engineers and mill-owners. 
It appeared that the plaintiffs sought an injunction 
to restrain the proprietors of the Bradford Iron 
Works from carrying on their works in such a manner 
as by noise and vibration to injure the plaintiff's 
property. It was admitted on the part of the 
defendants that they had caused a certain amount 
of noise and disturbance at their works ; but they 
contended that they had acquired a prescriptive 
right to create the nuisance complained of. In 
giving judgment, the Vice-Chancellor said :—‘‘ The 
question is whether there has been actual user by 
the defendants for 20 years before the action was 
brought of the right, which they claimed, to create 
noise and vibration. Although there was certainly 
less noise from 1894 to 1896, when only one mill 
was working, I am satisfied that there has not been 
any cessation, but only a diminution, of the noise. 
That diminution was only temporary, consequent 
upon a change in the machinery and the arrangement 
of the defendants’ works, a change which, in fact, 
lessened the amount of noise, and the diminution 
was not, in my opinion, such as to exclude the in- 
ference of actual enjoyment by the defendants as of 
right. The result is that the defendants have made 
out their case of prescriptive right, and the action 
must be dismissed with costs.” The inner mean- 
ing of this case is that a prescriptive right to 
create afnuisance can only be obtained if. it is 
shown that the nuisance has been so bad as to be 
actionable during the whole period of twenty years. 
This principle was laid down many years ago in 
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the case of Sturges v. Bridgman (L.R. 11, Ch. D., 
852). There a confectioner had for more than 
twenty years used a pestle and mortar in his 
back premises, which abutted on the garden 
of a physician, and the noise and vibration 
were not felt as a nuisance, and were not com- 
plained of. But in 1873 the physician erected 
a consulting-room at the end of his garden, and 
then the noise and vibration became a nuisance to 
him. He accordingly brought an action for an in- 
junction. It was decided that the defendant had 
not acquired the right to make the noise and vibra- 
tion, and the injunction was granted. This case is 
often quoted in illustration of another important 
principle—namely, that it is no answer to a charge 
of nuisance to say that the plaintiff voluntarily 
came to the nuisance, and that he might have 
stayed away. Thus, if A is carrying on a noisy or 
offensive trade, and B takes a house next door, B 
can bring: an action and obtain an injunction, 
although it may be shown that he was well aware 
bi neg nuisance when he came into the neighbour- 
ood. 


Compounp Metals. 


The successful welding of different metals, whose 
welding points lie more or less apart, is a problem 
which has long’ baffled the efforts of metallurgists, 
for, except in the tase of precious metals, all 
attempts in that direction have, until recently, 
proved futile. This has been particularly the case 
when it has been tried to give iron or steel the 
appearance and qualities of superior metals, such 
as copper, bronze, or aluminium. Metals whose 
welding points lie fairly close together have been 
made to unite by heat and pressure, as, for instance, 
iron and copper ; but the result was of no practical 
value, because of the brittle alloy which was formed 
at the junction of the two metals, and which caused 
them to separate during subsequent rolling pro- 
cesses. This serious defect appears now to have 
been overcome by the invention of Mr. Heinrich 
Wachwitz, a metallurgical engineer of Nuremberg, 
who has succeeded in joining the most dissimilar 
metals by means of the application of aluminium 
between them, and without in any way impairing 
their natural ductility. Among the most impor- 
tant combinations produced in a commercial 
sense are, perhaps, the following Bag acc am 
steel, aluminium bronze-plated steel, aluminium- 


plated steel, steel-plated aluminium, copper-plated 
aluminium, and silver-plated aluminium. Other 
useful combinations can, however, be produced, 
including triple combinations for special purposes. 
Coma can also be united 
© iron. 


to zinc, and lead 
The following are a few of the uses 





to which sheets made from compound metals 
have been, or can be, put, on account of their 
moderate price as compared with sheets made 
entirely from the more expensive metal used in any 
combination. Copper or bronze-plated steel for 
light yet indestructible roofing, in either flat or 
corrugated sheets, tanks, cylinder tubes, cooking 
utensils, &c. Aluminium-plated steel for the safe 
and wholesome canning of food for any length of 
time. Copper-plated aluminium for superior cook- 
ing utensils, and many special purposes where it is 
important to have a safe soldering surface, as well 
as the extra lightness over pure copper. Steel- 
plated aluminium for ship, yacht, and _ boat 
building, where rigidity is required combined with 
lightness. Silver - plated aluminium for table 
utensils, lamps, &c., the rolled-silver plating being 
much harder than electro-silver plating. We under- 
stand that the manufacturers contemplate making 
both copper-plated. and bronze-plated iron wire, 
the uses for which will, no doubt, be numerous. 
We have examined many specimens of these com- 
pound metal sheets, as well as articles made from 
them, and have been much struck with the perfect 
union there appears to be between the different 
metals composing the compound sheet, and with the 
amount of punishment the material will stand with- 
out the slightest tendency for one metal to part from 
the other. The invention has already been worked 
successfully on a large scale for about two years by a 
German company, while two companies in France 
are also carrying on the manufacture of these com- 
pound metals. In this country the Compound 
Metals Company, Limited, whose London office is 
at 162 to 165, Birkbeck Bank Chambers, W.C., 
have taken up the invention and have erected 
large works at Greenock for the purpose of manu- 
facturing sheets rolled from these compound 
metals. 








Express EncInes ror THE GREAT CeNTRAL.—In order 
to more satisfactorily cope with long-distance non-stopping 
express traffic, the Great Central Railway Company is 
introducing experimentally a number of powerful loco- 
motives of the ‘‘ Atlantic” ‘type, having four of wheels 
coupled and a pair of trailing wheels. ese engines, 
which are the largest ever introduced on the Great Central 
system, — 68 tons 5 cwt. each, while the tender, with 
a capacity for 3250 gallons of water and 5 tons of coal, 
weighs an additional 39 tons 6 cwt., making a total weight 
of 107 tons 11 cwt. per engine. The new locomotives are 
being submitted to exhaustive trial trips, in order to 
ascertain their relative efficiency in point of speed and 
economy of working as compared with the ordinary 
ten - wheel express engine of the Great Central, the 
new “ Atlantic” engine of the North-Eastern, and the 
French-built de Glehn compound engine of the Great 





Western. 





8-HORSE-POWER COMPOUND ROAD 
LOCOMOTIVE. 


On this page we illustrate one of a number of ine 


locomotives recently bui 
for the municipality of Johannesburg by Messrs. 
Richard ,Garrett and.Sons,. Limited, of Leiston, 
| Suffolk. . The engines are rated at 8 nominal horse- 
power, but are, of course, capable of developing very 
much niore, The cylinders are 7 in. and 114 in. in 
diameter by 12 in. stroke, and the boiler is designed 
for a working pressure of 180 lb. per square inch. 

The shell oF the latter is, of course, of steel, and 
butt-joints.are used for the longitudinal seams. The 
internal fire-box has the now well-known corrugated 
crown-plate, introduced by this firm some years ago. 
With this construction no crown-stays are required. 
The valve-chests are placed outside the cylinders, so 
that the valves are readily accessible. Both cylinders 
are steam-jacketed, and above them are located the 
dome, and also the starting-valve and safety-valves, 
as shown. An automatic lubricator is provided for 
ensuring a continuous supply of oil to the cylinders 
and valves. The crossheads and trunks are completely 
boxed in with a sheet-steel casing, as a protection 
against dust. The engines are fitted with a three- 
8 gearing, and all the spur-wheels used are of cruci- 
ble cast steel. A winding drum of cast steel is fitted 
to the main axle, and 75 yards of steel-wire rope are 
carried. The rear travelling wheels are 7 ft. in 
diameter by 24 in. wide, and the front wheels are 
4 ft. 3in. in diameter by 12 in. wide. The tank capacity 
is 500 gallons, and 11 cwt. of coal can be carried in the 
bunkers. As the coal at Johannesburg is of a very 
inferior quality, part of the grate is arranged to drop, 
so as to facilitate the removal of clinkers. The total 
weight of the engine in working order is about 20 tons. 


mounted - compound 








CoTTon FROM THE Conco.—The Government of the 
Congo Free State is experimenting with the cultivation of 
American cotton in its —e Experiments are also 
being made with Egyptian and Peruvian descriptions. 





THE LATE Sir FREDERICK BRAMWELL, Bart.—Mr. 
Graham Harris desires to thank the many friends for 
their letters of sympathy with him on the death of his 
partner, Sir Frederick Bramwell, Having regard 
to the very large number he has’ received, he has found 
it im le to send individual replies, and trusts his 
friends will therefore accept this expression of his thanks 
and his appreciation of their kindness. 





French Mercuanicat. Inpustry. — The Fives Lilie 
Company sustained a loss on working last year of 
16,0007. in round figures. This adverse result was due, 
first, to a scarcity of orders ; and, secondly, to the execu- 
tion of some contracts upon disadvan us terms. e 
fact should at the same time be noted that in consequence 
of the introduction ge ably ag hey tools (upon which 
10,0007. was expended during the last financial year), the 
company is now enabled to considerably reduce its 
expenses of production. The council of administration 
is also endeavouring to reduce the general expenses. The 
company was enabled to recover during the past year 
54401. of a debt due to it by the Southern of Spain Rail- 
way Mey which is developing its traffic satisfac- 
torily. The Fives Lille Company is engaged in the con- 
struction of a bridge over the — It has also com- 
leted the Wattrelos bridge at ubaix, as well as a 
ridge in China. The company is now e upon 
a contract for a number of cranes for the es Dock 
Company, 48-well as a 120-ton crane for the Port of 


Bizerta. The company is also supplying machinery 
for su works and refineries in France, Spain, .Portc 
Rico, Java, &c., as well as distillery plant for Canada 


and Brazil. Considerable difficulty has been experienced 
in obtaining orders for locomotives in the past year ; but 
some engines are now in hand for France, Spain, and 
Portugal. 


CuTtery.—The now fast-closing year haz witnessed 
after all a pretty good exportation of cutlery from the 
United Kingdom. The shipments in November were 
valued at 53,991/., as compared with 62,320/. in November, 
1902, and 61,7771. in November, 1901. It is noticeable 
that the largest exports in November were made to the 
United States, to which we forwarded cutlery goods to 
the value of 8,741/., British South Africa ranking second 
with a value of 75107. The aggregate value of the cutlery 
exported to November 30 of this year was 623,629/., as 
compared with 599,356/. in the corresponding period of 
1902, and 586,400/. in the —— period of 1901. 
The following were the principal contributions to these 
to 


a cali 











! i 
Country. | 1903. 1902, | 1001 
boil Pa eS 
United States ..  ..| 87,442 288 70,974 
British South Africa 108608 —=-117, 385 78,084 
British India. 60,756 50,730 57,198 
Australasia .. 02355 | «129,008 +~=| «147,461 
Canada 72/513 59,468 46,732 


u 4 
It will be observed that the colonial demand is the main- 
stay of our export cutlery trade ; at the same time, the 
deliveries of British cutlery still made to the United 
States are by no means inconsiderable, notwithstanding 
the great development during the last few years of the 





American hardware industry, 
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LANCASTER METALLIC STEAM 
PACKINGS. 


On this page we illustrate the metallic packings 
fitted to the fine engine built by Messrs. Victor Coates, 
Limited, of Belfast, for the generating station of the 
Newcastle Corporation Tramways, whicli’ was illus- 
trated in our issue of November 27 last. The packings 
in question were supplied by Messrs. Lancaster and | 
Tonge, Limited, of Pendleton, Manchester, and are of 
the double type. The upper set, it will be seen, fits | 
inside the stutfing-box, wn Fase of alternate brass 
and white-metal rings R, fitted in a cast-iron casing S. 
The rings R are pressed into the casings by a number 
of springs in the bush Y', causing them to bed to the 
piston-rod and the inside of the casing. These springs 
also keep the casing firmly bedded against the dividing 
plate T, which separates the upper from the lower set 
of packings. The latter are contained in a casing or box 
C, which is secured to the front of the stuffing-box by 
studs, as shown, making a steam-tight joint between 














the twosets. The two rings U and V, which rest on the | 


MISCELLANEA. 


Art the next meeting of the British Astronomical Asso- 
ciation, on Wednesday, the 30th inst., a lecture will be 


delivered by Sir William Ramsay, K.C.B., -F-K.5., 
/entitled ‘Some Speculations ———s. Stars and 
| Atoms.” The meeting will be held at Sion College, 


Victoria Embankment, E.C., the chair being taken at 
5 p.m. 

In viéw of the near approach of the date at which the 
new Motor-Car Act comes into force, the annotated — 
of the Act, just published by Messrs. Iliffe and Sons, 
Limited, of 3, St. Bride-street, E.C., will prove highly 
useful, not only to prospective purchasers of cars, but 
also to experienced motorists. The notes are the work of 
Mr. J. A. Williamson, a solicitor, who has made a special 
study of the matter. The price of the volume is sixpence. 


We note that the London County Coyneil is giving a 
large order for tramway rails to ‘Messrs: ~ WwW, 
Vaugham, and Co., Limited. and another large order for 
slot-rails and conductor tees to the Frodingham Teonand 
Steel Company, Limited. In both cases lower tenders 
were made by foreign firms, though in the, case of tram- 
rails the tender accepted was the lowest submitted for 
acid rails’ This pmoretare constitutes a new. departure 
for the London County Council. 


The trolley of the Runcorn and Widnes transporter 
bridge, now in course of erection, will be about 77 ft. 
long by 100 ft. across, from side to side. There will be 
sixteen track-wheels’on.each side, and the car, capable 
of accommodating four two-horse ig pe and 300 people, 
will be suspended from the trolley by steel wire ropes. 
To enable the trolleys to be brought to rest rapidly, in 
spite of ‘the great momentum of the moving mass, West- 
inghouse magrietic brake equipments will be fitted to the 
wheels of the truck, the equipments being modified to suit 
the special requirements. 

Messrs. Rudolf Meyer, of Mulheim, Ruhr, have con- 
structed, and recently erected at the Neumuhl Colliery, 
what is, we understand, the largest air-compressor yet 
in use in Germany, it being capable of compressing 7000 
cubic feet of free air per minute to a pressure of 100 Ib. 
per square inch. The compressor is of the double-acting 
two-stage type, the high and low-pressure cylinders being 
coupled to the cylinders of a cross-compound engine fitted 
with drop-valve gear. Lach air-cylinder has only two 
valves, one at each end of the cylinder, for suction and 
delivery respectively. "These valves are of the Meyer 
patent frictionless guided pattern, the diameter of the 
valve dises being about 30 in. The compressor, which 
has a stroke of 52 in., runs at 60 revolutions per minute. 


In their annual trade review just issued, Messrs. Bdlling 
and Lowe, of 2, Laurence Pountney-hill, E.C., call atten- 
tion to a remarkable feature in the iron and steel industry 
during the latter half of this year. The United States, 
they point out, from being a purchaser at the beginning, 
changed during the latter portion into a keen competitor 
in our markets, in which they are being aided by an ex- 
port rebate in railway rates equal to 334 percent. As an 
interesting contrast to present prices they quote the fol- 
lowing figures, showing the current prices of steel and 
iron in ecuniax. 1873:—Steel rails, 167. to 18/. 10s.; 
iron rails, 112. to 127. 5s.; common iron bars, 12/. 5s. to 
12/. 15s.; sheet iron, 15/. 15s. to 18/.; ship-plates, iron, 
13/. 15s. to 16/.; Scotch warrants, 5/. 10s. 6d.; and hematite 
pigs, 8. to 9/. 10s. 


We have received from Messrs. McCorquodale and 
Co., Limited, of 41, Coleman-street, E.C.,.a copy of 
Cotsworth’s tables of reciprocals. These extend from 1 
up to 10,000,000. They give the reciprocals of all num- 
bers of five digits direct and those of seven figures by the 
addition of proportional parts. The reciprocals them- 
selves are given to seven significant figures. In spite of 
the great extent of the tables, only 37 pages are occupied 
by the main tables, but there are also a few subsidiary 





| tables, giving, for example, the reciprocals of all fractions 


having 240 asa denominator. This table facilitates the 
deduction of values in pounds sterling direct from pence. 


bottom of the casing C, form a ball-joint, which allows | Reference to the tables is greatly facilitated by a marginal 


for lateral or other motion of the rod. 
the packing-rings W 


into four segments, as shown in Fig. 2, and are pressed 


to the rod 
are furnished with a hook and eye at each end, 
and are made in halves screwing into each other, so 
that the length of the springs can be reduced as the 
packing-blocks W wear. e lateral joints between 
the rings U, V, and W are kept steam-tight by a 
number of springs in the bush Y, which react in the 
washer X, and press them down on to the bottom of 
the casing C. 








PersonaL.—The Unbreakable Pulley and Mill Gear- 
ing Company, Limited, of West Gorton, Manchester, 
announce that they have appinted as agent in Norway, 
for the sale of their ‘‘ unbreakable ” weoueensess Sota 
adjustable swivel bearings, and general mill gearing, Mr. 
Gustav Hartmann, of Christiania. 

BovLogne Dooxs.—A new dock which is being built at 
Boulogne, and which is to be called the Bassin Loubet, is 
to be a p Free tidal dock, without gates, rectan in 
form, and it is to cover 16 acres. The north and south 
quays are each to be 1166 ft. in length, and the west side 
733 ft., while the east side, on which is the entrance, is 
protected by a qua: ) 
spring tides the depth of water along the north quay will 
be 13 ft. 4in., while along the south quay there will be 
26 ft. 8 in., thus allowing ocean liners to lie alongside. 


oy the encircling springs Z. The latter | 





| hot-water heating, an 


On these rest | index of a new type, which enables the book to be opened 
and W', which are each divided | at the page desired without fumbling. The volume is 


certain to be welcomed by accountants and calculators 
generally. Its price is 12s. 6d. 


Since the end of the year 1892, when the building of 
the Siberian Railway was decided upon, the geological 
examination of Siberia has been carried on with much 
energy, and, on the whole, with practical ends in view. 
Amongst the works undertaken by the Siberian geologists, 
during these ten years, is the discovery and _investiga- 
tion of coal deposits in the Ssemipolatinsk district (at 
Ekibastus) and other places in the Government of 
Tomsk (at Ssudschensk), Irkutsk (Tscheremchow), and 
in the Transbaikal district ; of iron-ore deposits in the 
Government of Ienissei; of new gold-bearing strata in 
the Northern Ienissei district ; of tin and antimony ore 
deposits, &c. Many of these deposits are already being 
worked with results, and others are likely to be soon 
taken in hand. The special search after gold, which is 
still being carried on at the instance of the Society of 
Mini ngineers, has already thrown much light yo 
the gold industry of Russia. A distinct opinion has, 
however, found expression, that the gold industry of 
Russia suffers from a lack of scientific knowledge, and that 
a special chair for gold-mining ought to be established at 
the Mining Institute of Russia. 


An interesting system of heating greenhouses has 


with a length of 550 ft. Atlow/ lately been developed at the ‘‘Concordia” Nurseries, 


Wetteren, and is claimed—on what grounds is not 
quite clear—to be very much cheaper than ordinary 
much more satisfactory and 





efficient than steam-heat. The plan consists in con- 
structing a series of tanks or below the floor of a 
mhouse, through which water. is caused to circulate 
y means of a_series of small steam-ejectors. Each 
canal consists of a trough -about ‘3 ft. 6 in. wide 
and 15 in. deep, and the full length of the greenhouse, 
and this canal is se from its féllows by a wall 
half a brick thick. -There are-sufficient of these troughs 
to extend to the full width of the greenhouse. Each 
trough has, further, a wall running down its centre 
but stopping a little short of each end. Across the en 
of one of the two branches thus formed in each trough is 
built a wall, and into this wall is fixed a small steam 
ejector, fed by a g-in, pipe, the steam escaping from an 
orifice about #5 in: in diameter. Each tank is filled with 
water to a depth of about 1 ft., and this water is caused 
to circulate round the central wall of each trough by the 
action, of the ejector, and at the same time is heated 
by the condensation of the steam. There being a 
large body of water contained in the troughs, tempera- 
tures are very easily kept constant, the degree of heat 
being regulated by a fine screw-down valve on the steam 
supply to each ejector. Porous slabs above the tanks 
form the floor of the greenhouse. 


One disadvantage under which public bodies rest in 
undertaking public water supplies, as compared with com- 
gr was well illustrated by the discussion on the paper 

y Mr. A. J. Jenkins, A.M.I.C.E., read at the recent 
meeting of the British Association of Water-Works 
Engineers. In this paper the new covered reservoir at 
Hoylake was Prec io pg Me roofing of which was of 
ferro-concrete. As the undertaking in question is in 
private hands there was no difficulty in making use of 
this highly economical method of construction ; but in 
the discussion on the paper Mr. Dewhurst complained 
that when he wished to use similar materials for a 
reservoir to be built for a public authority, the Local 
Government Board ahlectel, and compelled him to 
employ ordinary brick and concrete at a greatly-enhanced 
cost. Another instance of a similar desire to escape tlie 
responsibility involved in sanctioning new departures, 
however excellent, was brought forward by Mr. P. H. 
Palmer, of Hastings, who four years ago was also 
——— by the Board from using ferro-concrete ; and 

r. Chapman, of Torquay, sta that even now the 
Board would not sanction a loan on reasonable terms if 
ferro-concrete was employed. Some good might result if 
the attention of Parliament was called to this desire of 
the Local Government Board inspectors to shirk their due 
responsibilities. It must, however, in justice, be stated 
that Mr. Phelps, of Shepton Mallet, at the same discussion, 
stated that there were waysand means by which the Local 
Government Board could be brought to see reason, and 
he had recently known them sanction a roof in ferro-- 
concrete. Apparently the officials work the ‘‘ Spenlow 
and Jorkins” scheme pretty thoroughly, since ‘ Mr. 
Matthews, of Southampton, stated that in regard to 
these matters the chief engineer of the scheme would say 
that ‘‘he was satistied, but there was the Board,” and 
the Board, it seems, like Mr. Jorkins, proved adamant. 








Coat AT MonTREAL.—The quantity of coal shipped from 
the Eastern provinces to Montreal this season exc 
any previous record, and it is calculated that before the 
close of navigation it will exceed 1,000,000 tons. From 
the opening of navigation to November 1, the total 
amount arriving by coal-carrying steamers was 959,098 
tons, as compared with 958,661 tons last year. 





_ Beieran Steet-Makinc.—The John Cockerill Company 
is about to introduce some important changes into its 
steel works. The alterations are expected to extend over 
three years. The present installation comprises five 
Bessemer converters (three of 10 tons.and two of 12 tons 
each), and five Martin basic furnaces of 15 tons each. 
The present annual production of ingots is 185,000 tons ; 
but by the addition of three Thomas converters and two 
Bessemer converters, the output will be carried to 300,000 
tons per annum. The new converters will be of 15 tons 
each. 





INSTITUTION OF CiviIL ENGINEERS.—The second general 
meeting of the Glasgow Association of Students in ion 
1903-4 was held this week in the Institution Rooms, 
207, Bath-street, the President, Mr. J. E. Harrison, 
M. Inst. C.E., in the chair, when Mr. J. Malcolm Bell, 
B.Sc., Stud. Inst. C.E., read a ron ‘‘ Electric Breip- 
ment of Light Railways.” Mr. Be I’s paper dealt generally 
with the displacement of steam by electric power, owing 
to the greater capabilities of the latter for developing 
local traffic. Systems of transmission were compared, it 
being shown that while for short distances the use of 
direct-current was simple and satisfactory, for longer 
distances, necessitating high pressures, alternating cur- 
rent was required. The question of gauge was considered, 
the advantage of economy in using narrow gauge being 
set against the disadvantage of breaking continuity of 
gauge, and consequent transhipment. Track construc- 
tion and, in particular, the method of making solid joints 
was gone into. The unsightliness of the trolley-wire 
system was admitted, but its superiority to both conduit 
and sarface-contact systems was demonstrated. For 
power generation, water, low and high- steam, and 
gee-engines were compared. The capabilities and limita- 
tions of rack railways were consid , and, in conclusion, 
a short description was given of the construction and 
equipment of a rack railway, for quarry development, 
driven by water-generated electric power. anima 
discussion followed, and a very hearty vote of thanks was 
awarded to Mr. Bell for his interesting paper. 
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‘NOTES .FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. A. L. ©. Fell.—Mr. A. L. C. Fell, who for six 
years .was general manager of the Sheffield City Tram- 
ways, and who. was recently appointed to the manage- 
ment of the extensive tramway undertaking of the London 
County Council, has been in Sheffield this week to meet 
the..employés of the Tramway Department. They made 
him some handsome presents, and by their speeches 
showed what an excellent feeling had existed between 
them and their manager. 


Tron and Steel.—The year is closing with the iron trade 
in a much more depressed state than characterised it 
at the opening. All the way through the demand has 
been most sluggish, buyers ear to operate except to 
meet current needs. The price of West Coast hematite pig 
iron, delivered in Sheffield in January, was 68s. per ton ; 
the year closes with the price at 64s. per ton. Quotations 
for common forge iron have only varied between 46s. and 
47s. per ton all the time. At present there is no —_ 
of any improvement in the trade. There has m no 
appreciable change in the steel branches, and an output 
of four days per week has been sufficient to meet all re- 
quirements for Bessemer and Siemens qualities. For the 
former the price has remained at 6/. 15s. per ton, and 
for the latter 7/..5s, and upwards. The feature in the 
crucible-steel branch has been the growing inquiry for 
high-speed steels, and the efforts that have been made 
to meet it. 1 manufacturers believe they have 
surmounted every difficulty, and they are now pro- 
ducing steels superior to anything that can be put on the 
market by foreign competitors. This statement is con- 
firmed by thefact that foreigners are amongst the best cus- 
tomers some firms in Sheffield have had. . There has been 
no delay this year in — supplies of Swedish mate- 
rial ; but the requirements of customers have been only 
moderate. The effort made by makers to secure an ad- 
vance in prices was not successful. In some of the tool 
trades a fair amount of business has been done, but the 
lighter industries generally have been, and are, dull. 


South Yorkshire Coal Trade.—The return of milder 
weather has again adversely affected the coal trade. 
This week there has been a distinct falling off in the 
demand for house coal, both locally and for the London and 
other distant markets. There is also less doing in steam 
coal, and at many collieries the output is being further 
curtailed. As most of the iron and steel works in Shef- 
field and district are taking an exceptionally full holiday, 
the collieries generally will be shut down for a longer 
period than usual, as there are stocks on hand sufficient 
to meet any possible requirements. Gas coal is being 
moved away freely, and slacks and smudge are in re- 
guest. 








NOTES FROM CLEVELAND AND THE - 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was rather large and the market showed a 
somewhat unexpected turn for the better. Although 
there was not a great deal more business doing, inquiries 
were more numerous than they have been, and traders 
took a more cheerful view of the situation. The position 
was strengthened by the announcement that Messrs. 
Walker, Maynard, and Co., Limited, were blowing out 
a furnace for relining at their Redcar Iron Works. 
The production of Cleveland pig iron was said to be 
none too large to meet requirements. ‘Transactions 
were still generally confined to quotations for early deli- 
very, but there were a few enquiries on forward account. 

o. 3 g.m.b. Cleveland pig sold at 42s. f.o.b., both 
merchants and makers accepting that figure, but by the 
close of the market some of the latter held out for a rather 
higher price. No. 1 was 433.; No. 4 foundry, 41s. 9d.; 
rey forge, 41s. 6d.; mottled, 41s. 3d.; ‘and white, 41s. 
Jast Coast hematite py me also advanced in price. 
Mixed numbers rose to 50s. 6d. for early delivery, and 
No. 1 to 51s. Most firms adhered to these rates, but we 
did not hear of any actual business at them. No. 4 forge 
hematite avtnhes | at 48s. Rubio ore (50 per cent.) was 
14s. 9d. to 15s. ex-ship Tees. 


Manufactured Iron and Steel.—There is very little new 
in these two important branches of the staple industry. 
Competition for new work is keen, but most firms menage 
to keep pretty well going. Steel ship-plates are hualf-a- 
crown ows since our last report; but quotations for 
other descriptions keep pretty stationary. Common iron 
bars are 6/. 2s. 6d. ; t bars, 67. 12s. 6d.; iron ship- 
plates, 6/. 2s. 6d.; iron ship-angles, 6/.; steel ship-plates, 
dt. 7s. 6d.; steel ship-angles, 5/.; steel joists, 5/. 10s.; and 
steel boiler-plates, 77.—all less the customary 24 per cent. 
discount for cash. Heavy sections of steel rails are 
4/, 15s. to 5l. net at works. 


Coal and Coke.—The fuel trade presents few new 
features. Demand for Durham gas coal continues good, 
and the quotation is from 8s. 3d. to 9s, f.0.b. Best quali- 
ties of bunker coal keep steady. Household coal is firm. 
Manufacturing coal and coking coal is quiet. Coke is 
peeite plentiful, and rather weaker in price. Medium 

last-furnace qualities are selling at 13s. 9d. delivered 
nee Export coke may be quoted from 15s. 6d. to 16s, 
.0.b, 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam-coal trade has shown no material 
change. There have been fairly numerous inquiries for 
best and second-class large for prompt and early agit 
but at the same time there has been no pressure. The 
best large steam coal has made 14s. to 14s. 6d. per ton, 


while secondary qualities have brought 13s. 3d. to 14s. 
per ton. The best ordinary household coal has been 
ques at 14s. to 153. ton, while secondary and other 

escriptions have made 10s. 6d. to 11s. per ton ; No. 3 
Rhondda large has brought 14s. 9d. per ton. Coke has 
remained steady ; foundry qualities have made 18s. to 
19s. per ton, and furnace ditto 17s. to 18s. ton, As 
regards iron ore, Rubio and Almeria have been quoted 
at 14s. to 14s. 3d. per ton, while Tafna has made 15s. per 
ton. 


_ Taff Vale Motor-Cars.—On Monday a provisional and 
experimental motor-car service was introduced between 
Cardiff and Penarth and Cadoxton. The carsare to run 
daily, except on Sundays. The service, except where 
stated, is additional to the ordinary service, and alto- 
gether about a dozen cars will be run to and fro daily. 


yaee Lords” at. Devonport.—The Earl of Selborne, 
irst 
day, and went over the Keyham extension works, where 
the noble lord ‘and an accompanying party were met by 
Sir J. Jackson, the contractor. Special attention was 
paid to overhead wire — or the transport of 
materials. A visit was also paid to an area on which it 
is proposed to build new offices for dockyard officials. 


The Swansea Valley.—As regards the tin-plate trade, 
activity is observable so far as the mills are concerned, 
but prolonged dulness at many of the finishing depart- 
ments is much to be regretted. Several of the foundries 
are slack. 

Coaling Facilities.—The t advantage of self-pro- 
pelling coaling craft was full exemplified recently in the 
coaling of the cruiser squadron in Plymouth Sound by 
the self-propelling v 21 and 22 C, the most recent 
additions made to the coaling fleet at Devonport. Each of 
these two vessels, which were built and engined by Messrs. 
Bow, M‘Lachlan, and Co., Limited, Paisley, carries 600 
tons in the hold, and can tow two 300-ton barges alongside: 
which means that each vessel can deal with 1200 tons per 
trip. Further, the special appliances for the transport of 
coal from coaling craft to cruisers or battleships are so 

uick and effective, that the coal can be transhipped at 
the rate of about 120 tons per hour. 


Avonmouth Light Railway.—The Board of Trade has 
recently confirmed an order made by the Light Railway 
Commissioners, authorising the construction of a light 
railway in ‘the county of Gloucester, in the parishes of 
Wenbury and Shirehampton, and to be known as the 
Avonmouth Light Railway. 


Swanser.—At a meeting of the Swansea Harbour Trust, 
on Monday, Sir J. J. Jenkins, referring to the trade of 
the port, said that a satisfactory feature was the large 
quantity of lagen sheets shipped during the first 
eleven months of this year, as compared with the two 
previous years. As regards tinplates, the quantity 
ship this year largely exceeded tinplates and galva- 
nised sheets together two years ago. 


Newport and Brazil.—A new service of freight (and 

ibly passenger) steamers is to be started with the 

ew Year from Newport, in conjunction with sailings 

from London and some other places, to Rio de Janeiro 
by the Royal Mail Steam Packet Company. 


More Coal for the Extreme East.—During the last few 
days there has been more activity on the part of Russian 
agents in purchasing Cardiff coal and fuel for Port Arthur 
and Vladivostock. Last week about half a dozen steamers 
were chartered to load with coal and fuel between now 
and February. It is estimated that the quantities of coal 
and fuel purcha since September aggregate 250,000 
tons, all of which will be shipped by February. The 
cargoes shipped in October are expected to arrive at their 
destinations in the course of next week or so, the voyage 
taking a collier steamer some 60 days. 


Llaneily New Dock.—This dock, which has been so 
much delayed, was opened for traffic on Wednesday. 
The decision to open the dock was arrived at by the 
Harbour Commissioners upon a report from the engineer 
that'all the necessary works had been completed. Special 
attention has of late been devoted to dredging. 


Dartmouth.—It is stated in naval circles at Dartmouth 
that the Lords of the Admiralty contemplate an early 
extension of the Naval College now in course of con- 
struction there, and also the formation of an extensive 
torpedo depdt as soon as practicable. 5 








American DrepcErs.—A large amount of river and 
harbour improvement work is either now under way-or 
contemplated by the United States Government. Ten 
suction a are being. built, two of which will be 
sent to the Great Lakes, two to New York, two to the 
Mississippi, two to Charleston, one to Galveston, and one 
to Savannah.- The contracts for building these vessels 
have been distributed to a large number of builders, 
ossibly with the .view of hastening their completion. 
ive are —< constructed ‘by the Maryland Steel Com- 
pany, two by the Jas. Reilly Repair and Supply Company, 
and one each by the W. R. Trigg Company, the Peters- 
burg Ironworks Company, at the New York Ship- 
building Company. The mechanical equipment of the 
dredgers for salt-water service will include surface con- 
denser outfits with Blake air-pumps, feed-pumps, fire- 
pumps, &c. The dredgers for the Great Lakes are provided 
with large Blake cross-compound double-acting teow 9 
and jet condensers, with the usual complement of Blake 
vertical duplex feed-pumps, fire-pumps, &c. The air- 
= are of a novel arrangement, inasmuch as it is 
possible, by the manipulation of valves and cocks 








TO- 
vided for the purpose to cut each pump in half, pol to 
run one side entirely independent of the other. 





rd of the Admiralty, visited Devonport on Tues- | 8T©® 


CATALOGUES. 


WE have received from Messrs. John Ardill and Co,, 
of the Ridge Works, Meanwood-road, Leeds, a copy of 
their catalogue of stencil plates, workmen’s time-checks, 
and rubber stamps. : 

A pamphlet describing the Bundy steam-trap has been 
sent us by the A. A. Griffing Iron Company, of ‘Jersey 
City, N.J., U.S.A. The principle on which the trap 
works is upon collecting the condensed steam in a 
balanced tank which tips when the weight of the contents 
exceeds a certain limit.» This tipping of the’ tank opens 
a valve through which the water is blown out. ° te 

A catalogue of roller bearings, in which the rollers ure 
flexible tubes of hardened steel, has been ‘sent us ‘by | 
Kynoch, Limited, of the Lion Works, Witton, Birming- 
ham. It is claimed that the flexibility of these rollers 
tly adds to the practical value of the type of bearing 
in question. . 
e have received from Messrs. Charles Winn and Co., 
of Granville-street, Birmingham, a copy of their new and 
par ete catalogue of boiler mountings and engine 

ings. 

Mr. A. G. Thornton, of St. Mary’s-street, Manchester, 
has sent us. a copy of his list of copper stencil-plates, to 
which several new designs have recently been added. 

We note that Messrs. Alexander Wri ht and Co., of 
Westminster, are now putting on the market a ‘ Flicker” 
photometer. With this type of photometer it is possible 
to compare accurately 9 oo differing in colour or of very 
different intensities. price-list just received from the 
firm mentioned gives further particulars. 

We have received from the Britannia Company, Col- 
chester, their new price-lists of oil-engines, lathes, and 
drilling machines. 

Messrs. J. H. Holmes and Co., of Portland-road, 
Newcastle-on-Tyne, have issued a revised edition of their 
catalogue, describing the Lundell and Castle electro- 
motors. . 

New catalogues describing their arc lamps and main 
switches have been issued hy Messrs. Verity’s, Limited, 
of Hardman-street, Manchester. The standard sizes of 
switches made range up to 1500 amperes current capacity. 

Messrs. Mather and Platt, Limited, of the Salford 
Iron Works, Manchester, have sent us a copy of & 
pamphlet they have just issued, describing the Kérting 
gas-engine, for. which they are the British licensees, and 
also another catalogue giving particulars of their ‘‘D” 
ve dynamos for small outputs. 

essrs. Geipel and Lange, of the Vulcan Works, 72a, 
St. Thomas-street, 8.E., have published a new catalogue 
of their steam-traps and separators. 

Sir Theodore’ Fry and Co., Limited, of the Rise Carr 
Rolling Mills,-Darlington, have sent us a copy of their 
December stock-list of iron and steel bars. 

A new catalogue of packings, jointing material, and 
rubber valves has just been issued by Messrs. James 
Walker and Co., of the Lion Works, Garford-street, 
London, E. 

Roller-bearings made by the Hyatt Flexible Roller- 
Bearing Company, of Harrison, N.J., are described in a 
new catalogue just received. 

The British Thomson-Houston Company, Limited, of 
Rugby, have sent us a circular describing their automatic 
circuit-breakers. 

We have received from. Messrs. Ralph Horsfield and 
Co., of Bredbury, near Stockport, a copy of their new 
catalogue of vertical and horizontal engines suitable for 
shop-driving or for winding purposes. ’ 

A new catalogue of valves, cocks, oar, Bp 7 ins 
jectors, and other steam fittings has just been published by 

essrs. H. E. Lupton and Sons, of the Scartcliffe Works, 
Accrington. 
Messrs. Watson, Laidlaw, and Co., of Dundas-street, 
Glasgow, have published a comprehensive catalogue of 
their centrifugal machines and hydro-extractors, of which 
they make types suitable for driving: by belting, water, or 
electricity. Sugar-making machinery is described in 
another portion of their catalogue. 

From Mr. Joseph Dee, of 5, Cross-street, Manchester, 
we have received a pamphlet describing ‘‘ Jodellite,” a 
wood preservative, which has been supplied by him to 
the Liverpool Overhead Railway, the chestsr Ship 
Canal, the Clyde Navigation, and a number of other 
important ' 

Messrs. R. W. Blackwell and Co., Limited, of 59, City- 

road, E.C., have published a new catalogue of copper 
rail-bonds. 
We have received from Messrs. Thos. Broadbent and 
Sons, Limited, of the Central Ironworks, Huddersfield, 
a capitally printed catalogue giving illustrations of driven 
v of electric cranes. 

e have received from Messrs. Tangyes, Limited, of 
the Cornwall Works, Birmingham, a copy of their steam- 
engine catalogue. The types illustrated range from small 
non-condensing engines of 44 brake horse-power. up to 
compound condensing engines of considerable size. We 
note that the firm are adopting the plan of giving the 
brake horse-power of their engines, a practice which we 
trust will be followed by other makers. 

From the Willesden Paper and Canvas Works, Limited, 
of Willesdon Junction, London, N., we have received a 
catalogue which shows in a striking manner a few of the 
many. purposes to which this firm’s products are now 


applied. 

The New Expanded Metal Company, Limited, of York 
Mansions, Westminster, 8.W., have published a new. 
catalogue showing the application of expanded metal to 
making the walls, ceilings, and roofs of buildings of every 
description. 4 
Messrs. W. N. Brunton and Son, of Musselburgh, have. 
sent us their new price-list of galvanised arc-lamp ropes, 
and of sash cords in copper, iron, or steel. 
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WATER-SOFTENING. 
An Inquiry into the Working of Various Water-Softeners.* 


By C. E. Srromeyer, Member, of Manchester, and 
W. B. Baron, of Marichester. 


Ir has cay orgye A been stated that scale seriously 
reduces the heat ciency of boilers, and experinients 
have been made which seem to prove this assertion, but 
it will be found that they have been carried out on wrong 
lines, and they only prove that scale very seriously inter- 
feres with the transmission of heat, if the heat source, 
usually a flame, is of equal temperature over the whole 
surface. In a boiler the temperatures vary from 3000 deg. 
to 4000 deg. Fahr. at the furnace, down to 500 deg. to 

‘1000 deg. Fahr. where the gases leave the boiler. Let 
us take a simple case, assuming for convenience of calcu- 
lation that the heat transmission from flame to boiler- 

late is proportional to the difference of temperatures. 
t the ratio of air to fuel be as 20 to 1; let the air tem- 
perature be 80 deg. Fahr., then the flame temperature 
will be 3000 deg. Fahr. If the steam temperature is 380 
deg. Fahr., the maximum temperature on the furnace- 
preeee will, in the above example, be only 20 deg. Fahr. 
igher than that of the steam—viz., 400 deg. Fahr. Now 
let us assume that the heating surface is covered with 
scale 4 in. thick; then, if the same quantity of heat were 
transmitted through the coated furnace- plates as through 
the clean ones, the.temperature difference between one 
side of the scale and the fire side of the furnace would be 

- 350 deg. Fahr., and the temperature of the plate would 
be 730 deg. Fahr. It is, however, clear that as the boiler- 
plate is hotter than in the first example, less heat will be 
transmitted to it, and the temperature gradient in the 
scale will be less steep. Naturally also the flame will not 
get cooled so rapidly, and its temperature, as it reaches 
the next portion of heating surface, will be higher than 
before. The temperature distributions will therefore be 
roughly as follow :— 


TaBLe I.—Zemperature Distribution in a Boiler. 





Square feet of heat- :) 











| 
ing surface per Ib. 0 } 4 1 2 4; 8 
of fuel per hour J | | 
Boiler with Plates Free from Scale. 

Flame and flue tem- | ) | | 
perature .. dg. F. 3000) 2421 | 1961 | 1835 728 426) 381 
aximum plate tem- 

Pree ag .. dg. F. 400) 396 | 392, 387 383 381 380 
‘otal heat  trans- | } 
mitted... percent.’ 0) 19.8 | 35.6 | 57.0 77.8 89.2 | 89.7 

Boiler with Scale 4 In. Thick. 
Flame and flue tem- | 
rature .. dg. F. 3000 2484 2070/1471 835 459 388 
aximum plate tem- | 
rature .. dg. F. 691 630 6581! 510 434 389 382 
otal heat  trans- 
mitted .. percent.) 0 17.6 818) 524 74.2 87.0 €&9.5 


Boilers are generally designed to have 14 to 2 oe 
feet of heating surface per pound of fuel burnt per hour 
under ordinary working conditions. Four square feet in 
Table I. represents a lightly-worked boiler, and + square 
foot represents the heating surface usually swept by the 


me. 

It will be seen from the table that even for this small 
value of heating surface to fuel the addition of scale 4 in. 
in thickness only reduces the transmitted heat by 11.6 

yer cent., whereas when the gases reach the end of a 
ightly-worked boiler, where this value is 4, we find 
that the total reduction has fallen to only 2.5 per cent. 
We may therefore safely say that even a thick coat- 
ing of scale does not materially reduce the efficiency 
of a boiler. On the other hand, Table I. shows very 
clearly that even 3 in. of wet scale raises the temperature 
of the furnace-plate in this case by nearly 300 deg. Fahr. 

In this particular instance there is therefore danger 
that the furnace has been sufficiently weakened by heat 
to be nearly collapsing. Scale is thus a serious danger, 
and, as is well known, has frequently caused accidents. 
It will be noticed that in clean boilers the temperature 
of the furnace-plate is nearly the same as that of the 
water, whereas in the scaly boiler the excess temperature 
is about one-tenth of that of the flame. If, therefore, in 
the first case we open the furnace-door and admit cold 
air, the excess temperature of the furnace-plate can at 
most be reduced.20 deg. Fahr., causing a contraction of 
only ,\ in. in 8 ft., whereas cold air admitted to the fur- 
nace of the scaly boiler will effect a rapid reduction of 
about 311 deg. Fahr., accompanied by a contraction of 
3 in. in 8 ft., which is a very serious matter. In fact, in 
a rigid structure these two strains would be accompanied 
by stresses of 1.5 and 22 tons poe Boilers are 

tic, but a large fraction of these stresses certainly 
make their appearance every time that a furnace-door 
is opened, say, once every f hour, or 6000 times a 
year. No wonder, therefore, that in high-pressure boilers, 
which are necessarily more rigid than low-pressure ones, 
this constant straining leads to grooving at the furnace 
flanges. With scale jin. thick the stresses would be 
nearly doubled. 

We thus see that scale does not materially reduce the 
efficiency of a boiler, but it seriously increases its wear 
and tear, whereby its life is considerably reduced. It 
also endangers the safety of boilers. The same remarks 
apply to coatings of grease due to feediug the boiler with 
water containing condensed steam from the engine. It 
is therefore desirable to remove all scale-forming im- 





* Paper read before the Institution of Mechanical 
Engineers. 





purities from the feed-water. These impurities are sus- 
pended matter, carbonate of lime, sulphate of lime, 
magnesium salts, and grease. One has also to be on one’s 
guard against introducing large quantities of soluble salts, 
as these concentrate when the water evaporates, until 
thick scales of crystals are formed. : 
Let us examine the behaviour of these various im- 
purities. 
matter is often organic, and appears to have 
a beneficial effect on such mineral precipitates as may be 
formed by combining with them and forming loose sedi- 
ment, which is easily dealt with in water-softeners, or it 
settles down as mud in boilers. Some suspended matter, 


such as fine sand and more particularly paper pulp, settles | ha 


on the furnaces and leads to collapses. 

Carbonate of Lime is the Chief Cause of Temporary 
Hardness.—Its chemical formula 1s CaCO;. It is prac- 
tically insoluble in water, but it is easily converted into 
bicar' te of lime, having the formula CaH, (CO3)2, 
which is fairly soluble in cold water, and is a constituent 
of most natural waters. Its second equivalent of car- 
bonic acid is easily removed on boiling, when, of course, 
the carbonate of lime is precipitated, forming a scale. 
The slower this reaction is carried out, the slower the 
heating, the more chance is there for this carbonate of 
lime to form crystals—called calcite in mineralogy— 
which constitute a fairly hard scale, as found in econo- 
misers, where the conditions are very favourable to its 
production. Thisexplains.why, in the south of England, 
where the waters contain much temporary hardness, 
economisers are very little used, for they would get 
choked unless the waters be first softened. Waters poor 
in carbonate of lime, but rich in sulphates, do not choke 
the economiser pi If the heating is effected rapidly, 
as, for instance, when natural waters are pumped direct 
into the steam s of a boiler, the precipitation of car- 
bonate of lime is so rapid, that only a mud is formed. 
Another means of converting bicarbonate of lime into 
carbonate of lime is to add solutions of caustic lime, 
burnt lime, or caustic soda in water. For solubilities 
see Appendix I. (page 878). The chemical reaction is as 
ollows :— 


Bircarbonate Caustic| _ { Carbonate 
of calcium } 5 lime \ ~ of lime } + Water 
Ca Hy (CO3)2 + CaO = 2Ca003; +H20 
Soluble Soluble Insoluble Water 


The second equivalent of the carbonic acid in the bicar- 
bonates of lime and of magnesia is generally called half- 
bound. Any excess is called free carbonic acid. 
course, sufficient lime is required to neutralise both. 

In the Table of Chemical Analysis ‘the bicarbonate of 
lime is split up into carbonate of lime and carbonic acid, 
because the latter disappears on boiling. One grain of 
carbonic acid combines with 2.27 grains of carbonate of 
lime, forming 3.27 grains of bicarbonate of lime. Tem- 
porary hardness cannot be entirely removed by lime 
treatment, because carbonate of lime is not absolutely 
insoluble. . 

Sulphate of Lime. —The chemical formula is CaSO,. 
It is fairly soluble in waters up to the boiling point at 
atmospheric pressure, but it is less soluble at tempera- 
tures corresponding to high a! of steam (Appen- 
dix I., page 878). Because this sulphate of lime cannot 
be removed by ordinary boiling, it is called permanent 
hardness. One grain or sulphate of lime equals 0.7350 
permanent hardness. The result is that if waters contain- 
ing sulphate of lime are pumped into a boiler, the constant 
evaporation effects a slow concentration until saturation 
point isreached, when the sulphate of lime is precipitated 
so slowly that it crystallises and adheres to all parts of 
the boiler, but more particularly to the hottest parts ; 
then, whenever the pressure drops—and with it the tem- 
perature—part of the precipitate is redissolved, the 
spaces between the crystals are filled with concentrated 
solutions of sulphate of lime, which crystallises out again 
on heating, whereby the originally s: and loose crystals 
are —- and are firmly cemented together, forming a 
very hard scale, which can only be removed by chipping 
or by heating; it is practically gypsum or selenite. 
any carbonate of lime is mixed up with the scale, this too 
gets thoroughly cemented with it. ‘ 

high ressures, 
of sulphate of 


At the temperatures corresponding to 
water can dissolve only about 20 grains 
lime per —-. On cooling down a boiler and letting 
it stand for some time, the water will dissolve parts of 
the crystals until there are about 170 grains to the gallon. 
This dissolving action loosens the scale, which can be 
easily removed as long as it is wet. If the scale be 
allowed to dry, all the 170 grains of sulphate crystallise, 
and thereby cement ther the loose parts of the scale. 
making it hard and difficult to remove. : 

The principle of nee feed-water into a trough in 
the steam space of a boiler has several times been 
patented, but as boiler water can hold up to 20 grains of 
sulphate of lime in solution, this method is of no benefit 
with waters having less permanent hardness than 15 deg. 

The sulphate of lime can always be entirely removed 
by conversion into carbonate of lime. The reaction is as 


low) 
— 


follows :— 
— Carbonate | _ { Carbonate Sulphate 
of lime }+{ of soda }-{ of lime }+{ of soda 
CaSO, + NaCO, = CaCO, +  NagSO, 
Soluble Soluble Insoluble Soluble 


If there is any free or half-bound carbonic acid in the 
water—and this is generally the case—caustic soda, if 
available as a waste product, may be used. The caustic 
soda combines with the carbonic acid to form car- 


bonate of and the reaction is then as sketched 
above; and the lime which has lost its one equivalent of 
half-bound carbonic acid is also precipitated. Caustic 


soda without carbonic acid will not precipitate the 
sulphate of lime. It is therefore wrong to introduce 





caustic soda into boilers which are fed with water paving 


only permanent hardness. In fact, caustic soda shoul 
not be pumped into a boiler except together with the 
cold feed ; for as long as the water is cold; the carbonic 
acid can be fixed, and additions of eaustic. soda would 
come too late if made in the boiler. PAW. DOA SYR 

The above-sketched chemical reaction. can easily. be 
carried out in water-softeners, but the separation of the 
ery pees is as slow as in the last case; and, unless 

eat is aprliee. the uewly-formed carbonate of lime has 
to settle for a long time. 

Magnesium Salts.—These are found in natural waters 
as nitrates, chlorides, sulphates, and cause permanent 
rdness, or as bicar te, which causes temporary 
hardness ;.they are very soluble, except the last-named. 
They all react on soap, and-heat will not precipitate them, 
— the bicarbonate, by driving off its carbonic acid. 
At the high temperatures-to be found in boilers a reaction 
resulting in precipitation of magnesia takes place between 
the carbonate of lime and the soluble magnesium salts. 
The bicarbonate of magnesia can be partly removed by 
converting it into carbonate of magnesia by the addition 
of caustic lime. A 

The reaction in water-softeners is as follows :— 


Bicarbon- : Carbon- Carbon- 
ate of } + {uate} = { ate of } f ate of \ + Water 
magnesia magnesia \ lime 
MgHo (CO;)a+ CaO =" MgCO, + CaCVU, + HO 
Soluble Soluble Slightly soluble Insoluble Water 


The last traces of magnesium carbonate are removed by 
adding an excess of lime, the reaction being as follows :— 


Carbon- : ‘4 Carbon- 
ate of } + ( Caustic +Water= as — +{ ate of 
magnesia oem lime 
_Mg Co, CaO +H,O= Mg(OH), + CaCO, 
Slightly soluble Soluble Water Insoluble Insoluble 


The other magnesium salts react in a similar way, being 
easily converted into carbonate and hydrate by the addi- 
tion of burnt. lime and soda ash. 

The carbonate of magnesia (MgCO;) is very slightly 
soluble in water, whereas the hydrate of magnesia (Mg 
(HO).), is practically insoluble, but being a gelatinous 
mass, 1 causes serious difficulties in water-softeners, more 
especially by clogging the filters. 

_Grease.—This is, of course, only found in the waters 
discharged from jet or surface condensers, or from feed- 
heaters in which steam is condensed. Vegetable and 


¢| animal fats cause corrosion in boilers; but as they are 


unsuitable for cylinder lubrication, they are now rarely 
used, and heavy mineral oils have been found to be more 
suitable. Modern marine practice tends towards the run- 
ning of engines without any cylinder oil; . but factory 
engines still consume large quantities, and thereby con- 
taminate their feed-water if drawn from the condenser. 
Part of this grease floats on the water and could be 
removed by filtration ; probably it does little harm if it 
gets into the boiler, but a small trace is emulsified in the 
water and is’ very difficult to deal with. It cannot be 
separated from water by boiling at atmospheric pressure ; 
but it is completely removed by the conditions which 
exist in a boiler, and as it adheres to the heating surfaces, 
it causes overheating, which may result in a collapse, and 
certainly increases the wear and tear. 

The peculiarity af grease deposits in boilers is that their 
effect is out of allb-proportion to their thicknesses. We 
have seen that scale of 4 in. thickness will’ raise the tem- 
perature of furnace plates about 300 deg. Fahr. As grease 
offers ten times more resistance to heat, one would expect 
that J; in. would have the same effect as this thickness of 
scale, but experience shows that the merest trace of 
grease, certainly less than ;,4, in., or one-tenth of the 
above, can cause far more serious injury than scale. 
Various explanations have been attamagoed. According 
to one of these, thin films of grease form tough bubbles 
on the heating sirface and prevent the water from 
keeping it . Another view is that grease, either 
alone or joined’ to’ mineral matter, forms an impalpable 

wder liké oxalate ‘of lime and other precipitates, and, 
ike these, retards ebullition, In support of these 
views we find a fairly well-founded belief that grease in 
boilers is more injurious if these boilers are clean than if 
they are coated with niineral: scale, and against this view 
we have the undoubted experience that land boilers with 
scale, at once give trouble if condensed water is used 
instead of natural water. Increase of pressure above 
110 lb. seems to accentuate this evil; perhaps this may 
be due to decomposition of magnesium carbonate when 
this temperature is reached. In any case it is highly 
desirable to remove a trace of grease from the feed- 
water. As already stated, this cannot be done by filters ; 
and grease-separators, which appear to be rather more 
efficient, do not remove the last trace of grease. 

As yet the only effective method for doing this is to add 
mineral matter in solution to the condensed water and 
then to cause precipitation by chemical means. The 
grease then adheres to the precipitate and can easily be 
removed by settlement or filtration. Water from jet con- 
densers contains the necessary-mineral matter, but this 
has to be added if the waters are drawn from surface 
condensers. : 

The preceding remarks may be here briefly summarised. 

Carbonate of lime forms hard scale in economisers and 
a soft mud in boilers, unless sulphate of lime is present, 
when it also is cemented into a scale. Carbonate of lime 
can be removed by boiling or by adding enough caustic 
lime or caustic soda to combine with the free and half- 
bound carbonic acid which holds it in solution. ! 

Sulphate of lime forms no scale in economiser pipes ; 
but it forms a very hard scale in boilers, and also cements 
the carbonate of lime deposits... Its deposition in boilers 
is due to slow concentration of the water; and _it is 
therefore desirable to remove the salt entirely. . This can 









Dec. 25, 1903.] 


ENGINEERING. 





WATER-SOFTENING APPARATUS. 


























| eS 


= 



















































































Soda Supply Pipe 
































(For Description, see opposite Page.) 









Fig. 


ATKINS 

















N 
T BABCOCK ano witcox.' Red a Cs 
4 q 
el ; 
| g & fF %. t 
: i. Pat Pa) sn ? 
! ° * Fb cat oF F t L &t e r s Pn 2” : 
H 7 
Ol -G}-- aU sf atl 
= is L a TT 
| L Overt low: = 
car I Soft Water Tanke. 
: Feed ©) Outlet ¢ # 

















Plan 





















































































































































































Stirrers 


Fig.6. 





CARROD. 








878 





ENGINEERING. 


[Dec. 25, 1903. 








always be done by adding carbonate of soda, which con- 
verts it into carbonate of lime. 


Carbonate of magnesia generally behaves like carbonate | bei 


of lime, except that it is slightly more soluble. 

The other salts of magnesia are very soluble. They 
seem to cause corrosion, and should be removed. This 
can be done by treating them like the sulphate of lime, 

by adding carbonate of soda. : 

Grease should, if possible, be kept out of the boiler. 
Neither separators nor filters will remove it entirely from 
feed-waters ; but this can be done by mixing them with 
impure waters and treating them in water-softeners. 

The cost of raising the temperature of 1000 gallons of 
water from 60 deg. to 212 deg. Fahr. is about 1s. when 
the price of coal is 12s. per ton, no matter what the hard- 
ness of the water may be. With water of 10 deg. tempo- 
rary hardness 1.14 lb. of caustic soda of 77 per cent. 
strength, or 0.8 lb. of burnt lime, will suffice for 1000 
gallons of water. The same quantities will also neutralise 
all the free carbonic acid represen by 6 grains per 
gallon. As the prices of caustic soda and lime stand in 
the ratio of 12s. di. to 1s. per hundredweight, the relative 
costs of the two treatments would be 1.53d. and 0.09d. 
per 1000 gallons, and, naturally, one would use caustic 
soda only if it isa waste product and if there is permanent 
hardness also present. Large proportions of soda, either 
carbonate or caustic, affect brass fittings. 

It requires 1.5 lb. soda ash of 58 per cent. strength to 
remove 10 deg. permanent hardness out of 1000 gallons ; 
as the price of this soda is about 5s. 6d. per hundred- 
weight, the cost would be about 0.88d. per 1000 gallons. 
The strength of washing-soda is about 20 to 22 per cent. 

In some water-softeners, such as the Archbutt-Deeley 
and the Lassen and Hjort, caustic lime and carbonate of 
soda are mixed, producing a milky fluid, which consists of 
caustic soda, free lime or free soda-ash, and insoluble 
carbonate of lime, the latter substance being, of course, 
a useless constituent. The cost of the caustic soda so 
produced would be about 6s. per cwt. j 

The interest and depreciation of the softening plant, 
the attendant’s time—generally only half-an-hour a day— 
have to be added to the above expenses. If the waters 
are treated in the boilers—when burnt lime may, of 
course, not be used—the cost of removal of the scale and 
the wear and tear of the boiler, due to overheating, have 
to be added. The following table (II.) shows the relative 
cost of working installations of from one to seven boilers. 
Kach boiler is supposed to be 8 ft. in diameter, and to 
have cost 800/., including setting, &c. The interest on 
the first outlay and on the.sums annually set aside for 
depreciation and renewal is taken at 3 per cent. The 
best-worked boiler using pure or softened water is sup- 
posed to last 50 years, and the last boilers on the table are 
supposed to last only 15 years, and have to be opened out 
and scaled every threemonths. The other boilers, having 
each a spare one in the set, are supposed to last the 
number of years shown in the table. In each case except 
the first the water is supposed to be very sedimentary. 

It will be seen that according to this estimate, boilers 
using pure water should not cost more than about 35/. 
per annum, a chemicals in a water-softener ; 
whereas the other boilers, using sedimentary water and 
boiler compositions, may cost twice and three times as 
much. The minimum saving, say 30/., capitalised at 5 
per cent., represents 600/., whereas the cost of a water- 
softener per boiler would amount to about 100/. to 200/. 

We have now to turn our attention to some of the 
practical difficulties which water-softeners have to over- 
come, the most important of these being the — 
adjustment of the supply of chemicals and the removal of 
the precipitates from the treated waters. If, by suitable 
chemicals, we precipitate carbonate of lime out of water, 
it is at first in a colloidal condition, its first appearance 


TabBLE II.—Hypothetical. 





Pure. 

















Nature of Feed. Very Sedimentary Water. 
Boilersat work .. ..( 1/1) 2| 8| 4! 5! 6] 6 
Spare boilers wEreeos Soe FE tie ge ee Se 
Assumed life of boilers ..| 50 |40| 40 | 40 | 40 | 80 | 20 | 15 

| £ |e £)/£) 2 £) 28 
Interest on first cost | 24 48) 72 | 96 |120 144 {168 |144 
Depreciation .. ae] 7 |21] 82 | 42 | 52 100 [209 |258 
Scaling and cleaning at 303.) 2 '0| 89 | 59 | 78 | 78 | 78 | 36 
Chemicals .. ..—«.,_--2-_‘{10) 20 | 80 | 40 | 50 | 60 | 60 

ee | | ES | 

Total .. .. —..| 86 {99/163 /227 /290 ‘872 [615 498 

—_——  — —|—- [ —_ —- 
95.8) 83* 


Totals per working boiser| 35 (90\71.5 |75.7 72.5 74.4 





* The actual cost would be much greater, as the works would be 
closed down for four weeks per annum. 
being that of a bluish-white thin starch, which can freely 
pass through the best chemical filters, and could never be 
arrested by wood-wool, cloth, or sponges. If this fluid is 
allowed to stand for a considerable time, or if it is heated 
a little, the precipitate settles down, changing to a yel- 
lowish colour, re no amount of shaking will again con- 
vert it back to its original condition ; but even now this 
precipitate is so fine that .t settles down very slowly. 
According to Professor Wanklyn’s experiments this pre- 
cipitate will settle down in 25 minutes through # in. of 
water, which will then be quite clear, whereas it takes 
8 hours to clear 20 in. of water charged with this pre- 
cipitate. The rate of settlement is about 1.8 in. to 2.5 in. 

r hour. No experiments seem to have been made on 

ot water. 

It is thus understood why very large tanks are neces- 
sary when working with cold water, and why even filters 
will not remove all the precipitated carbonate of lime. 
When the softening operation is carried out hot, these 
settling-tanks, as can seen by comparing various 


softeners, may be much reduced in size, and filters now 
become far more effective than before. 


In most of the cold-water softeners the treated water 
moves upwards against the descending sediment, which, 
ing coarse, assists the newly-formed 
settling down. In other softeners—notably in that of Des- 
rumaux—the treated water is made to travel in compara- 
tively thin sheets. Thus, by dividing the tower into 
narrow layers, the precipitate has not to fall very far. 
This principle may be carried too far, for the thinner and 
longer the sheet of water, the greater the velocity and the 
stronger the eddies. : 

In spite of the use of very large settling-tanks, supple- 
mented by filters, there are very few cold-water softeners 
which can be relied upon to remove all the solid matter 
which the added chemicals have precipitated, and serious 
complaints are not infrequently heard that after the 
installation of a water-softener, the injectors or the feed- 
pipes get choked with scale. Evidently all the chemical 
precipitates do.not settle down thoroughly until the com- 
paratively hot pipes are reached. 

Toovercome. this difficulty the Archbutt-Deeley process 
is arranged so that the carbonic-acid gas from a stove 
comes in contact with the treated water and dissolves the 
trace of precipitate which would have appeared in the 

i Steam users, however, have a prejudice against 

eliberately introducing carbonic acid into their boilers, 
and some at least add very large settling-tanks, and do 
not use the stove. Unquestionably the most effective 
way of removing the residual precipitate would be to 
heat the treated water; but, as already shown, that is a 
very expensive remedy. 3 ; 

In practice magnesia precipitates are stili more difficult 
to deal with than the lime precipitates, because of their 
gelatinous nature, which, although it assists in separating 
out the carbonate of lime, also retards the settling process, 
and seriously interferes with the working of filters. Here 
again heat is a remedy, but only a partial one, and is ve 
costly. Nevertheless, several of the softeners dealt wit 
in this paper seem to have removed large quantities of 
magnesia without choking their filters. - 

_In the Archbutt-Deeley softener, which, due to a suffi- 
ciency of lime, has effectively removed nearly all magnesia 
salts, each new tankful of treated water is mixed with 
the sediment of the previously treated waters, the settle- 
ment being expedited by the adhesion of the old and 
coarse particles to the new flocculent and gelatinous pre- 
cipitates. The same principle is adopted in those 
softeners in which the treated water is led to the bottoms 
of the settling-tanks, and has to pass through previously 
precipitated mud. Use is also made of the precipitated 
mud for the removal — in the apparatus of Babcock 
and Wilcox, Boby, Maxim, and Wollaston, in which, 
exhaust steam is introduced. The explanation of the 
cause of this removal is doubtless to be found in the 
coagulation of the first-formed colloidal precipitate, which, 
on separating, effectively removes both the oil in suspen- 
sion and in the emulsified state. Wollaston finds that 
the y scum rises upwards, and at the top of his 
reaction tower a scum-tap is fitted, and the exit from this 
tower to the settling-tank is p some distance below, 
thereby preventing this scum from contaminating the 
softened water. 

Out of seventeen continuous water-softeners dealt with 
in this paper fourteen are fitted with filters. Two of these, 
Bell’s and Reisert’s, are sand filters. Porter-Clark and 
Atkins have cloth filters, and the others have wood- 
wool or sponge filters. Wood-wool is cheap and can be 
renewed, say, twice a year, while sponges have to be 
cleaned. These removal orcleaning operations are rather 
tedious, but cannot be entirely obviated. Those filters 
through which the water passes downward, and on to 
which the sediment falls, have, of course, to be cleaned 
much more frequently than those through which the water 


passes upward. 

Cloth filters have to be cleaned by hand. They gene- 
rally consist of a number of wooden or iron frames, each 
frame being separated from its ee by a piece of 
cloth. The framesare pressed together by two $4! bolts. 
The water enters every alternate frame through a hole in 
the top side or middle, and is discharged out of holes in 
the bottoms of the adjoining frames. The cloths are 
easily removed by slacking back the nuts on the long 
bolts. The Atkins filters are circular discs, which are 
brusbed clean without removing them. 

The second difficulty encountered in practice is that of 
properly apportioning the chemicals. 

_It appears that in all water-softeners the chemicals are 
dissolved in water, or, at least, mixed with it, and the 
introduction of small measured quantities of powdered 
slaked lime and of powdered soda does not appear to have 
been tried, and numerous complicated and ingenious con- 
trivances have been devised for overcoming the difficulties 
which are encountered when using fluids. 

Thus, caustic lime, as will be seen by Appendix I. on 
this dissolves only very sparingly in water, the 
quantity decreasing with rising temperature from 91 grains 
at 60 deg. Fahr. down to 40 grains at 212 deg. Fahr. At 
about 70 deg. Fahr. the solubility decreases at the rate 
of about 4 per cent. for every 1 deg. Fahr. rise of tempe- 
rature. It requires 1} grains of caustic lime, or about 
yy gallon of lime-water, to precipitate the carbonate of 
lime, which is dissolved in water containing 1 grain of 
a free carbonic acid, and as this free carbonic acid is 
rarely less than 7 grains per gallon, it is generally neces- 
sary to add quite 10 per cent. of lime-water. This lime- 
water is prepared by throwing slaked lime into a dee 
tank and letting unsoftened water flow slowly throug 
the milk of lime in the bottom. If the flow is slow 
enough, and the tower high enough, the overflow is clear 
saturated lime-water. The relative quantities of lime- 
water to untreated water is regulated by letting both 
streams emerge from a single tank having adjustable 
nozzles or weirs. Except that the lime-tank must be high, 


precipitate in. 


bottom, this arrangement is a fairly convenient one. 
It is used by Atkins, Desrumaux, Reisert, and yore te 

The apparatus can, of course, be made much smaller 
if milk of limecontaining, say, 10 per cent. caustic lime, 
is used instead of clear lime-water ; but then it is impera- 
tive that this milk of lime should be perpetually stirred, 
as' in the Bell, Doulton, Harris-Anderson and Porter- 
Clark softeners ; nor is it permissible toadd water during 
the working day, as appears’to be the case with the 
Harris-Anderson softener. The mixture is thereby made 
weaker and weaker. In the Lassen and Hjort softener 
the quantity of milk of lime and soda solution, injected 
with each tilt of the nema is regulated by the 
duration of the opening of «small valve ; but as the head 
of the reagent diminishes during the working day, so 
does the quantity of injected fluid, and it has been found 
necessary to keep the chemical-tank half full. ‘These two 
examples will suffice to show that, in spite of some advan- 
tages, the use of milk of lime is perhaps attended with 
more difficulties than is the use of lime-water. 

Most water-softeners are provided with small lime- 
slaking tanks, but this is not an invariable practice, nor 
does any continuous softener seem to tted with a 
tank in which either soda or caustic soda is dissolved 
before use ; yet it takes some time to dissolve these salts 
and thoroughly mix the solutions. The addition of the 
soda to the untreated water is, perhaps, most easily effected 
by a small pump, which must of iron, working in 
unison with the feed-pump. Scoops and bucket chains 
are also used. Inall these arrangements the ratio of soda 
to water is best regulated by varying the strength of the 
soda solution. The Harris-Anderson softener a very 
ingenious arrangement for delivering soda of the right 
density. It is, however, questionable whether all these 
extremely ingenious contrivances are at all ‘necessary. 
They are intended to replace the pump, but have grown 
so complicated that they are unquestionably now more 
costly. Pumps for supplying the chemicals are used by 
Bell, Boby, Maxim, Porter-Clark, and Wollaston. 
Weirs, whose relative widths can be ——— are used 
by Harris- Anderson and Wright. pt, A 
holes, or taps whose ee can be regulated, are 
used by Babzock and Wilcox, Carrod, Desrumaux, and 
Doulton, and gw i d Atkins and Tyake. 

Assisted by the above general remarks, the sketches 
of the water-softeners, together with their descriptions 
(Appendix II., page 879), and the analyses of the un- 
softened and softened waters (Appendix III., pages 882 
and 883) permit of a fair comparison being made as to the 
suitability of the various ty yes for special a. 

Glancing over the analyses it will be noticed that, with 
two exceptions, the various users have added too little 
lime. This cannot be on the ground of expensé, as lime is 
very cheap, nor on account of increasing the amount of 
dissolved solids, for, unlike soda ash or caustic soda, it 
both decreases the temporary hardness and also the 
amount of dissolved solids. The cause of the insufficiency 
of lime is most probably due to an incorrect idea of the 
functions of the added lime. They are three in number :— 

(i.) To combine with the free carbonic acid. 

(1i.) To combine with the half-bound carbonic acid. 

(iii.) To reduce all the magnesia to hydrate. 

In most of the analyses only that represented by (ii.) 
has been approached. A simple differential soap and 
colour test, devised by Mr. Baron (Appendix IV., 
page 884), will permit of better softening effects being 
easily attained. 

Tn nine cases out of nineteen an excess of soda has 
been added. This excess should be avoided, as it tends 
to corrosion of the brass oe. especially when in the 
form of caustic soda or even sodium carbonate. 

With to those apparatus in which the tem- 
porary hardness is Pessowerton to precipitate by the use of 
steam, it would seem that only prolonged boi 

letely evolves the free and half-bound carbonic acid. 

he result is that caustic soda is generally required to 
precipitate the permanent hardness and neutralise the 
still unexpelled carbonic acid. . The presence of any 
magnesia salts. also calls for the use of caustic soda or 
lime, as explained above. 
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APPENDIX II. 
Tue ARcHBUTT-DEELEY WATER-SOFTENER. 

The apparatus, Fig. 1, 877, consists of a small 
chemictal-tank, a reaction — settling-tank combined, a 
storage-tank and a coke-stove. The inlet for the untreated 
water is at the side of the tank, about 2 ft. or 3 ft. above 
the bottom. The-treated water is drawn off the surface by 
means of a floating discharge-pipe. is 
nected to the chimney of a cdke-stove. Steam-pipes are 
led into the chemical-tank, and an air-blast actuated by 
a steam-jet is led intothe reaction tank. 

Capacity.—2500 gallons at a time or 1000 gallons per 
hour. 

Dimensions.—Reaction and settling-tank, 8 ft. cube; 
the storage tank is 22 ft. long, 17 ft. wide, 3 ft. 9 in. high, 
and holds 5500 gallons; floor space of softening tank, 
64 square feet. Total floor space, 438 square feet. About 
180 of these softeners of various sizes are in use. 

Working.—The ‘reaction tank is filled with the un- 
treated water, a definite quantity of burnt lime is put 
into the ~chemical-tank, slaked, mixed with «water, and 
boiled by admitting live steam. The necessary quantity 
of soda is then added and again boiled. The untreated 
water is introduced, by means of a steam-injector, through 
the upper one of two sets of pipes near the bottom of the 
tank. On its passage through the pipes the reagent is 
slowly added. By turning a cock the steam-injector is 
made to drive air through the perforations in the lower 
pipe.in the bottom of the reaction tank. This air effects 
a thorough mixing of the water and reagent, and also stirs 
up the sediment remaining from previous operations—the 
newly-formed sediment readily adheres to it, and is 
quickly settled. This SS is occasionally removed 
by suitable means. The softened water is drawn off 
through the swivelled floating discharge-pipe. While 
passing down this pipe the water should come in contact 
with the waste gases from the coke-stove, and should 
absorb some carbonic acid. The sample analysed was not 
carbonated. 

Supply.—Partly town water, partly brook. 

Chemicals used per 1000 gallons.—2.5 lb. lime, 0.6 Ib. 
soda, and 0.15 lb. alumino ferric. 

The user reports that this apparatus is easily worked 
and gives satisfactory results. ‘The old boiler scale came 
off after six weeks’ use. Now there is only a slight mud 
in the boilers. The carbonating is done for every alter- 
nate tank. 

Result of Analysis.—The supply is the same as that for 
the Desrumaux apparatus, Fig. 7, page 880, but was not 
collected at the same time. A slight excess of lime as 
well as of soda was added, which had the effect of almost 
entirely removing the magnesia salts. This sample of 
water was not carbonated, but the treated water had 
absorbed 0.63 grain of carbonic acid, probably by contact 
with the atmosphere. 


Tue ATKINS. WATER-SOFTENER, 

The apparatus, Fig. 2, page 877, consists of a -lime- 
slaking tank, a lime-water tank, a settling-tank, and a 
tank with revolving filter-discs. The settling-tank has a 
central division plate, and over it are’placed two troughs 
—one for mixing the supply with the lime-water,: the 
other for collecting the treated water. The supply pipes 
to the mixing-trough and to the bottom of the lime-water 
tank are controlled by ball-taps. 

The filters consist of hollow cast-iron discs covered with 

rforated sheet-zinc and ‘filtering cloths. They are 

olted together by means of a hollow shaft which acts as 
a discharge pipe. Brushes are placed between’ the discs. 

Capacity.—2500 gallons per hour. 

Dimensions.—Settling-tank, 7 ft. wide, 15 ft. long, and 
5 ft. deep. Lime-water tank, 3 ft. 6 in. in diameter and 
8 ft. deep. Filter-tank, 5 ft. 6in. wide, 6 ft. long, and 
6 ft. deep. Floor space, exclusive of lime-slaking tank, 
138 square feet. 

Working.—Slaked lime and water are poured into the 
lime-water tank, and a small stream of water, regulated 
by a ball-tap in this tank, enters the bottom of the tank, 
and clear Renctater flows into a mixing-trough, on to 
which the remainder of the water to be treated is poured. 
The supply and the outflow of the lime-water are regu- 
lated by ball-teps in the settling-tank. The mixed water 

asses along the settling-tank and overflows to the filters. 
These are cleansed occasionally by giving thém a turn, 
when the brushes remove the sediment. No information 
was obtained as regards supply, chemicals used, or effects 
on boiler. ; 

Results of Chenvical Analysis.—In this case water which 
had only 3.165 deg. of permanent hardnéss was. only 
treated for temporary hardness, which was successfully 
reduced to 2.32 deg. 


Tue Basoock AND Witcox WATER-SOFTENER 
(GUTTMAN). 

The apparatus, Fig. 3, page 877, consists of a chemical- 
tank, a reaction tank, filters, and soft-water tank. The 
supply-pipe passes down the side of the chemical tank 
and ends in the bottom of the reaction tank. It has a 
branch pipe and cock over the chemical-tank, and is fitted 
with valve V, shown on larger scale, which is regulated 
hy the float in the soft-water tank. . Live steam enters 
the reaction tank, as shown, through a silent injector ; a 
branch from the steam-pipe for occasional use is led into 
the bottom of the chemical-tank. Where exhaust steam 
Is available, an additional injector is fitted, as shown. 
Attached to the bottom of the chemical-tank is a .pipe 
with twococks—C, forregulating the ratio of soda solution 
to the feed, and C, for regulating the quantity in accord 


ance with the feed drawn off.. At the top of the reaction 
tank isa weir, over which the treated water flows into the 
filter, which consists of a series of boxes filled with wood- 
wool. The bottoms of these boxes are provided with 


This pipe is con-| 


cocks, through which the sludge is drawn off occasionally. 
The filtered-water mea into the soft-water tank, whence 
it is pumped into the boiler. 

Capacity.—5000 gallons per hour. y 

Dimensions.—Chemical and reaction tanks, 5 ft. 5 in. 
square and 13 ft. high. Filters and soft-water tank, 
5 ft. 5 in, wide, 17 ft.:long, and 8 ft. high, measured over 
flan; Total floor space, 122 square feet. : 

About thirty-five of these softeners, of various sizes, are 
in use, 

Working.—Enough soda to last for one day is placed in 
the chemical-tank, water is added, and steam turned on 
till all the soda is dissolved. The cock C, is opened to 
suit the density of the soda solution and the impurity of 
the feed-water, and has to be adjusted during working, 
according to whether the softened water is alkaline or not. 
The cock C, and the feed-valve V.are actuated by levers 
from one float in the settling-tank, so that the ratio of 
the amount of chemical and of the water is maintained. 
The mixture flows into the reaction chamber, where it is 
mixed with waste steam if available. It is here brought 
to the boiling 
the ete nag” # ardness ; the soda removes the permanent 
hardness. - The hot water overflows to the filters, which 
it passes in half-an-hour, and here the sediment is re- 
moved. Some sediment collects in the lower tank. The 
grease from the exhaust steam adheres to the sediment, 
and does not pass the filters, 

Supply.—From a reservoir. 

Chemicals used.—Soda-ash—quantity not stated. 

The users report that this softener has worked well for 
three years, and has given every satisfaction, although the 
water is hard and sometimes acid. No trouble has been 
experienced with their three water-tube boilers with 14-in. 
diameter tubes. An old scale is now removed, and only a 
little soft mud is formed. On one occasion 4 little grease 
was carried into the boilers, but it was found that the 
filter had not been properly packed. 

Result of Chemical Analysis.—The analysis shows that 
about 60 per cent. condensed steam has been added to 
the supply. Neither the high temperatures nor the chemi- 
cals have produced a beneficial effect, for on subtracting 
the above-mentioned condensed water (see third column 
of Table of Analysis, page 882), the various constituents 
and the hardness are practically the same as the supply, 
except that some added soda has converted all the per- 
manent hardness into temporary hardness. 


Tue Bett Broruers WATER-SOFTENER. 

The apparatus, Fig. 4, page 877, consists of a mixing- 
tank,’'a reaction tank, a settling-tank, and two sand 
filters. The mixing-tank and chemical-tanks have mecha- 
nically-driven paddles. A pipe leads from the mixing- 
tank through a small pump to the inlet pipe of the 
untreated water. Another pipe leads from the top of 
the settling-tank to the two filters. The sand filters are 
provided internally with revolving hollow arms, which on 
occasion break up and wash the filtering sand. 

Capacity.—2500 gallons per hour. 

Dimensions.—Two chemical tanks, 4 ft. wide, 8 ft. 
long, and 4 ft. high. Settling tank, 5 ft. in diameter, 
9.ft. above ground to top of hand-wheel. Each sand filter 
is 3 ft. in diameter and 8 ft. 6in. high. The floor space 
is 172 square feet. 

About twelve of these softeners of various sizes are in 


use. 

Working.—The chemicals, lime and soda, are placed in 

their chemical-tanks and well stirred. They are then 

<d‘in correct ‘proportions into the mixing-tank with 
its stirrer, and pumped into the feed inlet pipe, thence 
into the settling-tank, and then into the sand filters. 
When the pressure-gauge indicates ‘that the filters are 
nearly choked,: the sand is loosened by water pressure 
from below, and then more water is injected through 
revolving arms into the body of the sand bed, which is 
thereby thoroughly washed out. The filters are under a 
pressure of 160 Ib. per square inch. 

Supply.—Well water. ? 

‘ Chemicals used per 1000 gallons.—2 1b. alkali and 1.5 1b. 
ime.’ 

The users report that the softener works fairly well, 

but the pipes get choked too often. The makers affirm 
this to be due to faulty manipulation. __ 
Result of Chemical Analysis.—By adding an excess of 
soda the permanent hardness was reduced from 30.9 deg. 
to nothing. The 2 Ib. of lime, said to have been added, 
do not appear to have been properly mixed with the 
supply, and the temporary hardness has for this reason 
been increased from 5.2 deg. to 6.8 deg., which may 
account for the trouble. 


THe Bosy WaAtTER-SOrTENERS: CHEVALET 
DETARTARISER. 


The apparatus, Fig. 5, page 877, consists of several 

rforated trays placed one above ‘another and surrounded 

y a cylindrical shell, the lower part of which is the 
softened-water tank. At the side of this tank is p 
a closed vessel with a float. The latter is connected to 
the inlet valve and regulates the supply. A pipe for 
injecting soda solution enters the untreated water-supply 
pipe. e exhaust pipe from the engines ends ina se- 
separator attached to the softened-water tank. - The out- 
let for the uncondensed exhaust steam into the atmo- 
sphere is at the top of the apparatus, and can be con- 
nected to a main condenser which would deliver water 
free from q 

Capacity.—3400 gallons per hour. 3 

Dimensions.—Diameter of softened-water tank, 6ft. 2 in. 
Height to top flange, 15 ft. Total floor space, exclusive 
of float and soda tank, 37 square feet. 4 ‘ 

About 75 of these softeners, of various sizes, are in use. 





Working.—Soda is dissolved in a tank, not shown on the 
drawing, and the solution is pumped into the water supply, 





.| the soft-water tank at the bottom. 


int by live steam, which should remove | 


which falls on the top trays of the softener. There it comes 
in contact with the escaping steam, and ually reaches 
uk n its downward 
passage the water is in contact with the exhaust steam, 
acquires its temperature, and partly condenses it. The 
heat effects a precipitation of the carbonate of lime, and the 
soda precipitates the sulphate of lime. These precipitates, 
mixed with grease, adhere to the > Occasionally the 
apparatus is taken to pieces and the — removed. 

he joints are easily remade with putty.- The feed-pump, 
drawing from the softened-water tank, actuates the soda- 
pump, and thus the ratio of the chemical to the feed- 
water is kept constant. : 

The exhaust steam, after _— the grease-extractor, 
comes first in contact with the softened water, and must 
inevitably impart to it traces of grease: 

Supply.— Well water. 

Chemicals used.—Soda—quantity not stated. 

The users report that after three months’ use it takes 
three days to clean the apparatus and to remove 2 tons 
of scale. No grease has been noticed in the feed, and no 
scale is formed in the boiler. 

Result of Chemical Analysis.—The analysis shows that 
27 ol cent. condensed steam was added to the ony. 
Subtracting this addition, the effect of the heat and the 
carbonate of soda is shown in the third column of the Table 
of Analysis (page 882), where it will be seen that the 
temporary and permanent hardnesses have been reduced 
from 22.7 deg. and 12.6 deg. to 4.6 deg. and 4.22 deg. 
Only a small part of the magnesia has been removed. 
Better results would have been obtained by the use of 
caustic soda instead of carbonate of soda. Heat alone does 
not appear to be able to reduce the temporary hardness to 
@ minimum. 


Tue Carrop WATER-SOFTENER. 


The apparatus, Fig. 6, page 877, .consists of two 
chemical.tanks, one mixing-tank, a settling-tank and 
filter combined, and a distributor. The water-suppl 
pipe has a hand-cock over each mt tank, and a Pall. 
tap over the distributor, which disc to the bottom 
of the settling-tank through a valve regulated by a float 
in the settling-tank. A trunk conveys the mixed water 
to the bottom of the settling-tank, where several baffles 
are fitted. The upper part of this tank isa filter. The 
settling-tank has a drain-cock for the sediment, and the 
chemical-tanks have also drain-cocks to remove the im- 
purities of the lime. 

Capacity.—600 gallons per hour. 

Dimensions.—8 ft._long, 4 ft. wide, and 12 ft. 9 in. high. 
Floor space, 32 square feet. 

About sixty of these softeners, of various sizes, are in 
use _- eg gps about oe on the groan ‘ 

orking.—The mt is alternately prepared in the 
left or right-hand io by mixing er the correct 
amounts of lime, soda, and water, and stirring these b: 
hand. The reagent is drawn off near the surface throug 
an india-rubber tube, supported by a float, and 
through a ball-tap into the mixing-tank. The untreated 
water also enters this tank a a ball-tap, and the 
two quantities should therefore always be in a definite 
ratio. The water is let out of the mixing-tank through 
another ball-tap, and descends to the bottom of the sett- 


ling-tank, where baffles arranged in a uliar manner 
are intended to assist precipitation. he precipitate is 
occasionally drawn off through a cock. ‘The treated 


water now passes through the filter and thence to the 
feed-pump. The filtering material—wood-wool, which 
costs 4s. 6d. per cwt.—is said to last two years, 

Supply.—Well water. | 

Chemicals used.—Caustic soda—quantity not stated. 

The users report that the softening (sic) is not carried 
quite so far for the quarry locomotives as for the fixed 
boiler, because of priming. The effect on the boilers is 
good, and the brasswork for copper fire-boxes are not 
injured ; but the gauge-glass, taps, &c., give more trouble 
than when ordinary water is used. The iment from 
the apparatus is easily removed. 

_ Result of the Chemical Analysis.—This apparatus is de- 
signed to use both lime and soda, but waste caustic soda 
and no lime was , and the result is that the tem- 
porary hardness has been increased 10 deg. and the per- 
manent hardness decreased. This bad result is not due 
to the apparatus. 


Tue DesruMAux WaTER-SOFTENER. 


The apparatus, Fig. 7, 880, consists of a cylindrical 
settling-tank and a cylindrical lime-tank. Over these is 
Pp a distributor and a water-wheel which turns a 

ollow shaft reaching to the bottom of the lime-tank, 
where several stirrers are attached to it. The same 
water-wheel also actuates a crankshaft with a small 
scoop, which ejects the necessary quantity of soda solu- 
tion out of the soda-tank, which is p over the sett- 
ling-tank. The settling-tank has acentral mixing-trunk. 
Attached to the circumference of the settling-tank are 


laced | several screw-shaped inclined plates, the inner edges of 


which touch the mixing-trunk. Higher up is a filter. 
At the discharge-water level there is a float which con- 
trols the water tag There is alsoa lime-slaking tank 
over the lime-tank. “” 
Capacity.—8000 gallons per hour, worked at a rate of 
5000 gallons. : 
Dimensions.—Settling-tank, 12 ft. 6 in. in diameter 
over angles; lime-tank, 4 ft. 3 in. over angles. Height 
of tanks, 34 ft. Total height, 40 ft. Floor space, 
16 ft. 9 in. by 12 ft. 6 in. = 210 square feet. 

These softeners are said to be working in all parts of 
the world. 

Working.—The water supply, which is controlled by a 
float at the delivery, enters the distributor and through 
two carefully -adjusted openin One ‘stream’ of water 





gs. 
passes through the hollow shaft to the bottom of the lime, 
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WATER-SOFTENING APPARATUS. 





















Fig. 9. 
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rotates the stirrers in the lime-tower, and also causes the | The analysed water was taken from a reservoir holding 
small scoop to throw definite quantities of soda solution | 730,000 gallons, which was filled in one week—viz., 144 
into the mixing-shaft. The chemical reaction takes place | hours, equal to 5000 aye an hour. a 
| here and the precipitate is formed. ‘he partially cleared | The users report that the apparatus has been giving 
water then ascends the settling-tank, being carried round | satisfaction since 1901. The (aikee aco now opened out 
and round the helical plates. The sediment which is only after steaming 1000 hours, equal to about four months 
_ here formed slips towards the centre and down the steep at 60 hours per week. Growths of soda appear on the 
e082... helical junction line. Before being discharged the water | fittings, but the brass is not attacked. 


in sti "Sin na cy" | EA Nce fi eeea a 
tank, and get verted into lime water, which overflows — town water, y me or the Archbutt-Deeley apparatus, but being col- 
into the weir o-chaft. The other water stream descends Chemicals per 1000 gallons :—2.56 Ib. lime, 0.59 1b, | lected at another time, its composition is slightly different. 
over a water-wheel to the mixing-shaft. The water-wheel | soda. 


Mud Cock 


AA eal 


| 'The hardness of the delivery is 4.3 deg., as against 2.3 deg. 
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in the other case. This is chiefly due to a deficiency of 
the chemicals added. 


Tue Dovton WATER-SOFTENER. 


The apparatus, Fig. § page 880, consists of two cylin- 
drical sottling-tanks, with a filter in the upper part of one 
tank and a mixing-funnel and tube inthe other. The two 
tanks are connected near the bottom. — on these 
two tanks are threé smaller ones—one for the milk of lime, 
one for the untreated water, and one for the soda solu- 
tion. The lime and the soda tanks have stirrers driven 
by a water-wheel. Each tank has a pipe leading to 
the mixing-funnel. Above these three tanks is a shaft 
with a water-wheel and bevel-wheels which actuate the 
stirrer in the chemical tanks. 

Capacity.—4000 gallons per hour. 








Dimensions.—Tank diameters, 6 ft. ; height of tanks, 
14 ft. 6 in. Total height, 24 ft. 3 in. Floor space of tanks, 
75 sous feet. | 
_ About forty-five of these softeners, of various sizes, are 
in use. 

Working.—Correctly determined quantities of sedaand 
of burnt lime are mixed with hot and cold water respec- 
tively, and poured into their tanks. The water supply 
is then turned on, whereby the water-wheel is rotated 
and the fluids mixed. The gpnnection from the centre 
tank to the mixing-funnel is now opened, and as the 
water rises in the mixing-tank, the ball-regulator valves 
of the chemical-tanks open, and their contents also pass 
slowly into the mixing- funnel. Should the demand 
for purified water stop, the water rises in the funnel and 
causes the three ball-taps to close, and after a time the 
re tal is also cut off autoniatically over the hard-water 
tank. Should the water supply be cut off, then, by the 
sinking of the balls of the taps, the chemical-tanks will 
close automatically. A supply of hard water, regulated 
by a ball-tap, flows into the lime-tank. The sediment 
which collects in the two settling-tanks is run off through 
two taps. The filtering material is occasionally renewed 


or Wi i 
Supply.—Well water. 
Chemicals now used are caustic soda and carbonate of 


soda. 
The users report that the water has not yet been used 
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884 ENGINEERING. [Dec. 25, 1903. 
About 2000 of these soften: f various sizes, are said | tank and a reaction tank, surmounted by a feed-heater R 2 : i, 
to be in use on the mn with numerous trays. The inlet for the chemicals is at | 172’s strength (1 om = 0.001 gr. Ca00;), standard 7 


Working,—The correct quantity of lime is placed in a 
small tank, slaked, and converted into milk of lime, which 
is then run into the bottom of the conical lime- 
The right quantity of soda and water is placed in the 
cylindrical soda-tank, and steam is turned on until the 
soda is dissolved and the contents of the tank well mixed 
and of uniform density. The water supply, which has 
been temporarily stopped, is now res — 
from the di tributor through three carefully-gauged holes. 
One portion — direct to the bottom of the settling- 
tank into a little mixing-chamber. Another portion 
flows to the bottom of the lime-tank, the same quantity 
of concentrated lime-water flowing off the top of this 
tank into the mixing-chamber. e third portion of 
water is led to the top of the soda-tank, and, bein: 
lighter than the soda solution, it floats = its —— k 
by depressing it, causes it to rise. up the syphon pipe to 
the mixing-chamber. The three fluids being well aaixed, 
precipitation takes place, the slu settling in the bottom 
of the settling- and being drawn o reyty = 
The partly clarified water passes through a pipe to th 
bottom of the vel filter, where the remaining precipi- 
tate is removed, and the purified water then passes to the 
feed-pump. The filter is occasionally cleaned by an 
automatic reversal of the flow, whenever the filter is fouled. 
The mud passes down the waste-pipe. 

Supply.—Well water. 

Pe nary easy used-per 1000 gallons.—2.7 Ib. lime and 1.4 Ib. 


The users report that the apparatus has worked satis- 
factorily for 24 years, and that the boilers have gi 
trouble. It takes one man half-an-hour every 12 hours to 
charge the chemicals, . 5 

Result of Chemical Analysis.—This is one of the few 
softeners in which an excess of lime was added, with the 
result that nearly all the magnesia has been removed, but 
the excess of lime has also caused the temporary hardness 
to be fairly high—namely, 4.4 deg. The treated water also 
shows 3.5 deg. of permanent hardness, which could have 
been entirely removed if enough soda had been added. 


This insufficiency of soda is probably partly due to the 
presence of cugkete of lime as an impurity in the burnt 
ime, 


Tuer Stannorr Continuous WATER-SOFTENER. 

The apparatus, Fig. 14, page 881, consists of a lime- 
mixing tank, with a small compartment for the mixing- 
chain, a reaction tank and a settling-tank with inverted 
perforated funnels and a filter.. Above these cylindrical 
tanks is a distributor, a soda-tank and a lime-slaking tank. 
The distributor has three carefully-adjusted outlets, one 
discharging into the reaction tank, and one into the lime- 
tank, and another into the soda-tank. The chain in the 
lime-mixing tank is driven by a water-wheel. 

Capacity.—2500 gallons per hour, but worked at 1000 
gallons per hour. 

Dimensions.—Settling-tank, 7 ft. 6 in. in diameter over 
angles; reaction and settling-tower, 5 ft. 6 in. by 
— 6 in. over angles; height, 26 ft.; floor space, 70 square 

eet. 

About 90 of these softeners, of various sizes, are in use. 

Working.—The water enters the distributor, the supply 
being regulated by a ball-tap at the discharge. ree 


carefully-gauged outlets lead this water respectively into Th 


the mixing-fank, into the lime-mixing tank, and into the 
soda-tank. Theslaking of the lime is done in a separate 
tank. ‘The reaction between the lime, soda, and untreated 
water takes place at the same time. The treated water 
passes upwards through —— in the cones, and 
then through the filter. The sludge falls down through 
the openings in the centre of the cones, and is run out of 
the sludge-cock. 

Supply.—Town water. 

Chemicals used per 1000 gallons.—0.5 Ib. lime, 0.5 Ib. 
soda crystals. 

The users report that the sediment in the softener is 
easily removed. The filters are cleared twice a year, 
which takes about two days. Hardness of treated water 
varies from 2 deg. to 4.5 deg. 

Result of Chemical Analysis.—Insufficient lime and soda 
were added, but as the water contained little magnesia 
salts, the result was a good one, the combined hardness 
being reduced to 2.6 deg. 

Tue TyaAke WATER-SOFTENER. 

Working.—The apparatus, Fig. 15, 881, consists of 
a cylindrical settling-tank with a central funnel and mix- 
ing-tank. It has a sludge-cock at the bottom. Above 
the funnel are two regulating-tanks with ball-taps ; above 
them are two chemical-tanks with floating discharge 
pipes. Only one tank is used ata time. Sufficient lime 
and water to produce clear lime-water is put alternstel 
—_ — — the _ eaenen ean the = is ——. be 
through a floating disc the quantity being regu 
by a ball-tap in a lower tank. The water to be treated is 
discharged into a similar tank with a ball-tap, and the 
mixture to the bottom of a settling-tank, and is 
drawn off at the surface. The apparatus has been in 
use since 1894. 

Result of Chemical Analysis.—This oe was 
— p my the oe the pw - mitted, there 

ing . permanent ness and 21 deg. tempo 
hardness. nfortunately, tar too little lime was vided. 
so that the 18 aa of magnesium salts were hardly 
reduced at all. Only half the necessary quantity of soda 
meral result was most unsatisfac- 
tory. It is impossible to ju from this case how the 
apparatus would have behaved with less difficult water, 
and if the chemicals had been properly proportioned. 


Tar WoLiaston WarTer-SOFrTenEr. 
_ The apparatus, Fig. 16, page 881, consists of a settling- 


was added, and the 


ven no} wi 


thé bottom of this heater, from ‘which a’ pipe, shown in 
dotted lines, leads to the bottom of the first reaction tank. 


tank. | An external overflow-pipe leads from this tank to the 


bottom of the settling-tank, which is provided with 
ing-planes. The pump for the chemicals is actuated 


set - 
by the feed-pum 
Capacity.--4000 gallons per hour. 
Dimensions.—Reaction tank, 3 ft. 4 in. in diameter 
over les. Settling-tank, 5 ft. 5in. by 10 ft. 5in.; 
> 3 ft. Feed-heater, 2 ft. 7 in. in diameter, 8 ft. 
high. Floor space,.66 square feet. 
About fifteen of these softeners, of various sizes, are in 


use, 

Working.—The water is admitted at the top of the feed- 
heater, ex | steam which has passed through a grease- 
separator being blown into the bottom. The descending 
water passes over several trays and then meets with a 
stream of soda solution, which completes the reaction 
initiated by the heat of the steam. The and 

pitated lime adhere to each other and . mutually 
increase their tendency to separate from the water. Most 
of the precipitate remains in the reaction tank, and onl 
as quantity is carried into the settling-tank. 
filter was used. 

Supply.— Well water. ~ 

Chemicals used.—Caustic soda—quantity not stated. 

The users report that the effect on the boiler is satis- 
factory, except that old scale is not loosened. With 
recent installations, in which there is no excess of alka- 
linity, the old scale is rapidly coming away, even from 
thin the Makin boiler-cones. 

Result of Chemical Analysis.—The analysis shows that 
about 33 per cent. of condensed steam was added to the 
supply, which has to be subtracted from the delivery. 
This has been done in the third column of the Table of 
Analysis ( 883), where it will be seen that a total 
hardness of 20.5 yo had been reduced to 0.86 deg, but 
the alkalinity of the treated water is so high, due to 
18 grains of carbonate of soda, that one might expect that 
the ‘concentrated boiler water would attack the brass 
fittings. The users make no complaint on this subject. 
At these works waste caustic soda from the mercerisers 
was available, of which an exeess of 2-lb. per 1000 gallons 
was used. It would have been better to use only 0.809 lb. 
of caustic soda and.1.076 lb. of lime. The lime would 
have dealt with 13 deg. of temporary hardness, and the 
caustic vane | after combining with the carbonic acids, 
would have dealt with the permanent hardiness, and prac- 
a no carbonate of soda would have been found in the 

elivery. 


° 


THe WricHt WaTER-SOFTENER. 


The apparatus, Fig. 17, page 881, consists of a rectan- 
gular settling-tank, filter, ao. and lime-tank 
combined, surmounted by a distributor. At the side of 
the lime-tank is a lime-slaking tank and a soda-tank, not 
shown. The settling-tank has a large number of 6-in. 
baffle plates, inclined at an angle of 45 deg., on which 
the mud settles and slips down. Above these baffles is a 
filter, and at the discharge level is a float attached toa 
leather hose in the distributor, which causes the two 
water levels to rise and fall together. ‘Another float in 
the distributor regulates the supply of unsoftened water. 
is arrangement has been superseded. The distributor 
hasa weir with two adjustable overflows to the mixing- 

and lime-tank. A mixing-chain reaches to the 
bottom of the lime-tank and a small bucket-chain draws 
from the soda-tank. These chains are actuated by a 
water-wheel. 

Capacity.—10,000 gallons per hour, but only worked 
up to 5000 gallons. 

Dimensions.—Combined tank, not including lime-slaking 
tank and platform, 6 ft. 5 in. wide, 13 ft. 6 in. long, 23 ft. 
high. In addition there are two cylindrical settling-tanks, 
not shown, 7 ft. 6 in. in diameter, and 27 ft. high. Floor 
space of apparatus, 86 square feet ; ditto, including two 
tanks, 112 square feet. 

This firm also make water-softeners in which exhaust 
steam is utilised. 

Working.—The untreated water flows over a weir, one 
part descending over a water-wheel direct into the mixing- 
tank, the other part passing to the bottom of the lime- 
tower, forcmg the —— of clear lime-water into 
the mixing-tank. A small, but definite, quantity of soda 
solution is also tipped into the mixing-tank, the bucket 
chain being actuated by the water-wheel. From the 
bottom of the mixing-tank the mixed water passes up 
through the settling-tank, most of the mud settling on 
the large number of baffles and slipping down. It is now 
and then removed through the sludge-cock. The mud 
which gets arrested at the bottom side of the filter is 
ane washed into the settling-tank by opening the sludge- 
coc 


The users report that the boilers are fed partly by 
softened and partly by unsoftened water, and the effect on 
the boilers has not m noted. The baffie-plates were 
cleaned twice intwelve years. Half the filter stockings 
are ch every day. The mudiseasily.runoff. There 
used to be a deposit in the pipes ; now two boiler shells, 
27 ft. high by 7 ft. 6in. in diameter, are used as extra 
settling-tanks. 

of Chemical Analysis.—The water treated by this 
apparatus presented no serious difficulties ; but here again 
the mistake was' made of adding too little lime and too 
much soda; and ———— the delivery is fairly soft, 
its alkalinity is rather high. 





APPENDIX IV. 
INSTRUCTIONS FOR CONTROLLING CHEMICAL TREATMENT. 
Chemicals Required.—Standard soap solution, Wank- 








acid solution (1em* = 0.001gr.CaCO;), standard sodium 


carbonate solution, must be free from bicarbonate. Pow- 
dered ammonium oxalate crystals, methyl orange, and 
ay aS ma ay pe . ne . 

pparatus:—Three 50 cm? burettes graduated ‘to 4, cm®. 
Three 8-oz. glass stoppered. bottles, funnel and” Alter 
aa ce ; two white porcelain basins, 44 in. in diameter, 
and one-70-cm$ -pi =H ie 


“pipette. 

I.—70 em! of He water are placed in aclean bottle, and 
the soap solution run in in small quantities at a time, and 
the bottle vigorously shaken after each addition. 
soon as lather appears, lay the bottle on its side, and ob- 
serve if the lather persists for five minutes. .When this 
is the case, read off the quantity of soap solution used 
and, because of some uncombined soap in the lather, sub- 
tract 1 cm*; the remainder is.the total hardness A. When 
the water requires more than 16 cm* of soap solution, it 
must be diluted with 70 cm! of distilled water, and 2cm* 
must be subtracted from the reading. 

the water, add about 


4 grins of rca air df 

of ammonium oxalate, and let it stand for 
3 hour; filter, testing the filtrate with ammonium oxalate 
to insure complete precipitation, and take 70.cm* of this 
filtrated water and conduct the soap test as before. The 
reading less 1 cm? is the reduced hardness B. 

III.—70 cm* of the water are placed in a porcelain 
basin, one drop of the methyl orange indicator added, 
and standard acid dropped in from the burette until the 
— tint just pr to rose pink. off the alka- 

inity (sometimes called temporary hardness), C. | 

IV.—70 cm? of the water are placed in a porcelain basin 
and 3 or 4 drops of phenol phthalein added. _ If the water 
is acid, it remains milky (generally so with natural waters). 
In this case (1) add the standard sodium carbonate until 
a pale persistent pink colour is obtained. Read off the 
phenol phthalein acidity, D. 

The -water—especially softened water—may turn the 
phenol phthalein pink. : ; 

Tn. this case (2) the 70 cm are titrated with the standard 
acid until the pink colour is almost ‘destroyed. Read off 
the phenol phthalein alkalinity, E. a 

Tests on Hard Water.—Reagents required in pounds 
for softening 1000 gallons :— — 

Soda-ash.—0.15 _ -4B-C) Ib. 
Lime.—Case IV. (1). (Water is acid 
phthalein.)~ 0.085 (¢B + C + D) Ib. 
Lime.—Case IV. (2). (Water is alkaline. to phenol 

phthalein.) 0.085 (? B + C -— 2 E)Ib. 

Using -=, values, the ratio of lime-water to total 
mer is ., £ 

ery 13 + Lime 

Tests on the Softened Water.—If an excess of soda-ash 
has been added, the amount in excess—0.15 (A - 4B — C) 
lb.—is negative. : 

When too little soda-ash has been added, the insuffi- 
ciency is 0.15 (A - pB — C) Ib., asin the untreated water. 

If too much lime has been added, the amount in excess 
is 0.085 (2C - 2E —#B) lb. i f 

If too little lime has been added, the insufficiency is 
0.085 (¢ B + C — D) lb., asin the untreated water. 


to phenol 





Steam Trrats or H.M.S. “ QueEn”: ERRATUM. — 
We regret that in the notice of the steam trials of H.M.S. 
Queen (page 800 ante) it was erroneously stated that the 
boilers were supplied from the Babcock and Wilcox works 
at Renfrew. e now learn that, although the. boilers 
were of-the Babcock and Wilcox type,-they were manu- 
factured, like the machinery, at the works of Messrs. 
Harland and Wolff, Belfast. 





CrysTat Patace ENGINgERING ScHoot.—The Wilson 
Premium for the best paper read before the Crystal 
Palace Engineering Society during the present session 
has been awarded by the council to Mr. C, G. Everington 
for his Ba od on ‘*Gold-Mining Machinery.” Other 
peat during the session were :—‘‘ Mining,” by Mr. 

. E. F ley ; Historical Locomotives in the South 
Kensington Museum,” y Mr. A. Maude; ‘Tubes and 
Subaqueous Tunnelling,” by Mr. D. W. Murray ; and 
the “‘ Abatement of the Smoke Nuisance,” by Mr. T. O. 
Pepper. The mium was presented to Mr. Ever- 
ington by Sir E. H. Carbutt, Past-President of the Insti- 
tution of Mechanical Engineers, on the occasion of the 
ninety-third distribution of certificates of the above school 
on December 17, 1903. 





Granp_ Tronk Paciric RatLway.—A reconnaissance 
survey which has been proceeding since the spring in 
connection with the proposed extension of the Grand 
Trunk system to the Pacific is being continued vigor- 
ously. There have been fifteen or twenty surveying 
parties in. the field ; some of these have completed their 
rations, but others will continue to work aJl through 
winter. Great care is being taken with the view of 
obtaining a line with a minimum ient of not more 
than 20 ft. per mile. This is about the same as the maxi- 
mum grade between Toronto and Montreal. The diffi- 
culties of the survey have been considerable in some 
localities which were comparatively unknown—as, for 
instance, the Lake Nepigon district. The probable time 
required for the completion of the extension is roughly 
estimated at five years. 


0 
the 





* em? is used instead of c.c., in conformity with the 
roceedings, 1900, June, 





om recommended (P 
page 394). 
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« ENGINEERING” ILLUSTRATED, PATENT 
RECORD. | 


| 
Coxurrzep By W. LLOYD WISE. 


THE ACTS OF 1888—1902. 
The number of views given in the Specification Drawings is stated 
in each eae; where none are mentioned, the Spectoation i not 
Where inventions are communicated from abroad, the Names, 
éc., of the Communicators are given tn italics. 
ies of Specifications may be obtained at the Patent Office Sale 


= bones — ings, Chancery-lane, W.C., at 

uniorm 

of the advertisement the of a Complete 
ion is, in each case, after the abstract, unless the 

‘atent been sealed, when the date of sealing is given. 

person may, at any time within two months the date of 

Dice notioe at the Patent O of cpbaied te he promt of 2 

ve notice 

Patent on any of the mentioned in the Acts, 


ELECTRICAL APPARATUS. 


21,021. G. J. Atkins, Tottenham. Electrolytic 
A tus. [4 Figs.] September 26, 1902—This invention 
a to that class of electrolytic ap tus in which one or 
both electrodes is or are com: of carbon or similar conducting 
material. The invention has for objects, firstly, to provide im- 
proved means for introducing the current to, or taking the current 
from, such electrodes ; and, secondly, to provide means for pre- 
venting disintegration of the electrodes. For carrying the first 


Fig. 1. 
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part of the invention into effect, current is led to or from the 
carbon electrode ¢ by means of a sheet of metal b, a conducting, 
but waterproof, stratum f of -finely-divided carbon combined with 
non-oxidisable oil being apy og between the two so as to 
isolate the metal conductor b from the electrolyte. To prevent 
the disintegration, the carbon of the electrode is saturated or im- 
pregoated with an oxidisable oil, which is not acted upon by the 
electrolyte. (Accepted November 4, 1903. 


22,032, Lord Kelvin, Largs, F. W. Clark and Kelvin 
and James White, » G ow. passes. 
{5 Figs.] October 10, 1902.—According to this invention, the 
compass bow! A is made of glass, and its lower part forms an oil 
chamber. By this means the steadying effect of the oil on the 
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oscillation of the bow] is retained, and the chamber being trans- 
ent, light from an electric glow-lamp or from an oil lamp can 
Cai to illuminate the card from underneath. _The amount 
of light given by means of the electric lamp may be regulated by 
means of a switch g, by means of which resistance can be inserted 
or removed from the lamp circuit. (Accepted October 14, 1903.) 
24,643, S.Z. de Ferranti, London. Fault Detection 
in Electric Feeders. (3 Figs.) November 10, 1902 —This 
invention has for object to vide means whereby faults occur- 
ring on electric traction sys' in which the conductors are 
divided into sections co: to sections of the line may be 
indicated and the section in which they occur located. In carry- 





ing the invention into effect, two solenoids a, b, energised respec- 


tively by current passing from the a bus-bar ¢ to the live 
conductor @ by way of feeder e, and by current returning to nega- 
tive bus-bar A from conductor f by way of feeder i. These solenoids 
control an indicator in such a manner that an aural or visual signal 
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is given when a predetermined minimum difference of current 
obtainsin the two solenoids. When a fault occurs, the attendant 
is thus warn 
switch w. (Accepted November 11, 1903.) 


20,645. Siemens Brothers and Co.. Limited, 
London. (Siemens and Halske, Aktien Gesellschaft, Berlin, 
Germany.) ting Electromotors, [1 Fig.) Septem- 
ber 22, 1903.—In electrical installations for the transmission of 
power wherein the work varies considerably, the required supply 
of mney often varies to such an extent that the motor is sub- 
jected to detrimentally high current consumption, in particular 
when large masses have to be accelerated, as in the case of lifts. 
Now, ‘according to the present invention, on the occurrence of 
such an incréased demand of energy, the electromotor fed by the 
supply circuit is automatically influenced so that no increase of 
current supply thereto beyond a certain limit can take place, and 
consequently no deterioration of the installation by excessive cur- 
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rent can take place, the additional amount of energy required 
being suppl:ed by utilising, as completely as possible, the energy 
stored up in the revolving flywheel of the motor. The drawing 
shows diagrammatically a so-called starting o—- for | 
hauling machinery. a isthe starting motor fed from the wae 
circuit and driving yobs shaft ¢, with flywheel b, the dynamo 
¢, which in its turn supplies current to the motor d of the winding 
engine. ¢ is a relay, whose armature / in being attracted on the 
current ing to motor a exceeding a certain limit, causes a 
battery-driven motor h to actuate a device g and insert resistance 
in the armature circuit. When this occurs, any increase required 
in the amount of energy supplied by dynamo ¢ is provided by the 
accumulated energy in the flywheel 6. (Accepted November 4, 
1903. 


W. B. Duddell and C.P. Sparks, London. 
; cting Electric Cables. -December 30, 1902.—It is well 
kiiown that an electric cable sometimes breaks down in the act of 
connecting it to the bus-bars owing to the eurgings set up at the 
moment of effecting this operation, but which surgings rapidly 
die down when the connection lias been made. The effect of the 
surgings is to produce momentarily a much higher potential 
in the cable than the normal potential. The higher potential 
thus produced ts a great strain upon the insulation, and, 
after some repetition, causes it to break down. The increase of 
potential varies according to circumstances, but is frequently 
from two to three times as great as the normal tential, and may 
even be five or six times as great. The sudden production of 
stich an increased potential is not usually of much importance in 
the case of cables for use with low-tension currents, as the factor 
of safety in such cables is usually great, but it is very important 
to ‘prevent the surgings referred to in cases where the cables are 
employed to transmit currents at high potential, because in this 
case the factor of safety is small. ‘0 prevent, therefore, the 
breaking down of the insulation by current wena there is em- 
ployed an induction motor, the stator of which is connected in 
parallel to the cable to be protected, and the rotor of which is 
arranged to run without external mechanical load. A damping 
effect is thus produced at the moment of switching on the 
current owing to the rotor being at that moment stationary, and 
absorbing a great deal of energy which would otherwise have 
_ in producing surgings. (Accepted November 11, 


22,135. J. D. Gilmour, G . Alkaline 
Chlorides. [2 Figs.) October 1i, 1902 “The invention hae 
reference to improvements in the patentee’s prior Patent, 
og bes ail of 1 schsentont palette the | aogmad ete oy Bg en 

emplo am ump for pumping the 
hiquen, there is employed an stout pared or syphons to do 


ed, and he can then throw over the reversing | 


| 
| 
| 





this work at intermittent regulated intervals. B are automati- 
cally operating syphons and are of the' kind: used for supplying 
water in public urinals. For accelerating the liberation of sodium 
from the amalgam a number of carbon plates are placed in the 



































layer of mercury in the outer or cathode vessel ; or, instead, the 
mercury can be circulated through a vessel D, in which the carbon 
to) are fitted, by means of a pumpE. (Accepted November 18, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

477. F. W. Lanchester, Birmingham. Vaporiser. 
(2 #igs.] January 8, 1903.—To diminish the suction resistance 
and increase the efficiency of a wick-tube eos pera of given 
dimensions, the wick-containing tubes bare fix 
c is a plate which forms a cover for the wick frame, and is pierced 
with holes which Rare pen in number and, position to the wick 
tubes. The geometrical combination of holes and tubes is such 










































that apertures are provided around each tube. The upper end of 
each wick is unravelled and spread out over the cover ¢, so as to 
form a matted layer of wick, which is prevented from clogging 
the aperture about each tube by reason of the fact that each tube 
projects a slight distance above the plate c. Air for carburisation 
enters at i, and passes through the aperture around each wick 
tube through the matted layer of wick saturated with one of the 
lighter petroleum oils. (Accepted November 4, 1908.) 

of the 


26,874. , Graham and F. W. i 
orward eering Company, Limited. 

- bustion [2 Figs.) De- 

cember 5, 1902.—This invention has reference to in -combus- 
tion engines which use oil as fuel, and the invention consists 
essentially in the provision of means for utilising the suction of 
the main piston for introducing the liquid hydrocarbon into the 











vaporiser, thereby obviating the necessity for using an, — 
means for the purpose. The oil supply is kept in a tank that is 
connected by a pipe extending from the to a valve-box 
adjacent to the vaporiser. This valve-box is constructed in such 
wise that by means of a needle-valve, the force of the aspirations 
can be decreased or increased to correspond with the quantity of 
oil to be introduced and the compression and speed of 
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c is the oil-tank connected with the valve-box d by a pipe e; fis | outer end of the bush b, bored somewhat larger than the sleeve at apparatus acts to stop automatically the further supply of steam 
ed 


the needle-valve in valve-box, by which the quantity of oil to be 
drawn into the v. iser through the pipe f! can be regulated. annular is thus formed around the sleeve. 
The valve is provided witha nut h for locking it in position. The | the bush } forms a collar in the usual way, and this outer end is | 
pipe ¢ is fitted at its lower end with a double-ball valve j, 80 as to | also 8 a with stuffing and gland /. A pipe fitted with a 
insure that the said pipe shall be always full of oil. (Accepted | swivel joint or otherwise made flexible is connected to a pipe g | 


November 18, 1903.) leading into the bearing bush for the supply of acetone or other | 
ms and Robinson, Limited, K. J. 


Willa: inert ingredient used in the manufacture of nitroglycerine or gun- | 
ullen and M. H. Ro Rug Explosion cotton. Acetone is thus supplied tothe end of the annular space 
gines. [1 Fig.) November 18, 1902 aThis invention is 


En | d —— we owas ring — = sleeve a, = flows into the 

. " ‘ . ing machi space, ts any 
applicable to or oil engines working on the Otto cycle, in |“? ing — eo a Soe att 
which, owing to the high speed of rotation, it is desired to cushion | of the paste or material under treatment from passing into the | 
the line of working parts in such manner as to retain the brasses | ;,, ~ 3 the shafts as the P through the casing of the | 
in constant thrust. The working cylinder is single-acting, and Bs y eve 8 ss 
may be open at the lower end. The piston is connected by 


mR |machine. (Accepted November 18, 1903.) 
piston-rod to a guide piston working in a guide-cylinder, the| 21,120. J, Stuart and J.. W.. Hasselkus, London. | 
piston-rod working through a gland in the cover of such guide- | 8 Telescopes. (2 Figs.) October 1, 1903.—This | 
cylinder. The guide cylinder forms an air-cushion cylinder, | invention aims at providing an improved telescope of the kind 
operating substantially in the same manner as in the well-known | described in the Specification of Letters Patent No. 4835, of 1888, 
Willans steam-engine. D is the guide-piston, which at the lower | and which shall be especially adapted for use in gun-sighting and 
laying, and which can be accurately collimated. For the purpose | 
of effecting collimation, the cross-wires are shifted in a plane at 
right angles to, and intercepting, the optical axis. The cross- 
wires A are fixed to a ring B that can be slidden upon the surface 
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of aring C. The ring B is secured by four screws E, and the | 
collimation is effected by respectively screwing or unscrewing | 
two diametrically opposite screws E until the desired coincidence 
of the optical and mechanical axes is obtained For the purpose 
of preventing injury to the observer on the recoil of the gun after 
firing. a metal hood F is fastened to the eye-piece, and over this 
h is passed the protecting-piece proper, consisting of a tubular 
piece G slidable on the hood A spring H is placed between the 
hood F and the tubular piece G to counteract shock. - (Accepted | 
November 11, 1903 ) | 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. | 
26,098. E. Field, London. Steam Engines. (2 Figs.) | 
November 26, 1902.—According to this invention, air, which may 
be at ordinary temperature and pressure, is caused by induction 
to become mixed with high-pressure steam in such a way as to 
_—— a mixture of air and steam having considerable pressure. 
he resulting mixture is heated to a higher temperature than 
the original temperature of the steam, whereby its volume is in- | 
pedis 4 after which, and while still at a high temperature, the 
mixture is utilised in an engine to produce motive power. 1 is a 
steam-generator and 2 a heating device, arranged in a heating | 





end of its stroke uncovers ports G in communication with the 
atmosphere. The air, shut in as the piston D rises, is compressed 
in the upper end of the guide-cylinder E, and gives the desired 
cushioning effect. On the next down stroke it expands, and 
does work on the guide-piston D During the up-stroke of the 
guide-piston, when compression is taking place in the working 
cylinder A, cushioning is not required. The air that is therefore 
compressed is allowed, during this stroke, to escape into a 
reservoir K through a mechanically-operated valve J. Such air is 
retained in this reservoir until the succeeding working down 
stroke, when ports L into the cylinder A are opened, and the 
air rushes in to act as a scavenging charge. (Accepted Novem- 
bor 18, 1903.) 
GUNS AND EXPLOSIVES. 


456. och, Limited, Witton, Birmingham, and 
T. J. ey, Stanford-le-Ho Essex. Kneading 
Machines. (2 Figs.) January 7, 1903.—This invention relates 
to kneading machines, as used in the incorporation of the ingre- 
dients of explosives, such as nitroglycerine and gun-cotton, and 
has for its object to reduce the risk of ignition or detonation of 
the explosive by friction within the machine. The invention con- 
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, and ted at one end to the generator and at the 
cet , : ‘ other end to a steam-engine 4. Air is admitted to a steam and | 
sists in feeding an inert ingredient of the explosive, such as ace- | air-injecting and mixing device through a non-return valve 15 
tone or vaseline, into the kneading machine through a narrow | that is automatically opened by the suction exerted by a jet of 
space provided between the casing of the machine and the steam which issues from a nozzle 9. The air and steam pass on 
bearing, so that the materials being kneaded in the machine can: into the receiver 6, where they are completely mixed. The mix- 
not in any way have access to the bearing. In carrying the in- | ture then passes through the heating device 2, and is raised in 
vention into effect me wee in the case of machinesas at present temperature and increased in volume. When the supply of 
constructed, the size of the opening in the casing of the machine | motive fluid to the engine is cut off, the air-inlet valve 15 auto- 
is increased and the bearing is formed some distance therefrom, as matically closes and prevents the escape of steam to the atmo- 
ath. a is an extension on the sleeve, which is journalled in the , Sphere. The pressure then obtaining in the inducing and mixing 








END OF THE SEVENTY-SIXTH VOLUME. 


the end d, which is towards the interior of the machine. A narrow | until motive 
The outer end of November 4, 


sent is again supplied to the engine. (Accept 


21,304. Siemens Brothers and Co., Limited, London. 
Siemens and Halske Actien Gesellschaft, Berlin.) Steam-Tur- 

ines. (2 Figs.) October 3, 1903.—In single-acting steam-tur- 
bines it has been to reduce the great speed of rotation 
by causing the guide-channels to revolve in the opposite direction 
to the steam"jet. The present invention relates to a special 
means Of coupling the two working parts of such turbines when 
employed for the production of electrical energy. The energy is 
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hisiainn Sell 
ee from two generators, each independently driven by one 
of the working parts. The generators are connected in parallel 
to one and the same network, and the required coupling of the 
two working parts of the turbine being effected by the known 
reciprocal influence which the generators exercise the one on the 
other. #8 represents the turbine wheel and d the jet apparatus. 
The shafts of these two parts carry armatures a that revolve in 
the fields of the magnets m. (Accepted November 11, 1903.) 


MISCELLANEOUS. 
670. J.D. 
[4 er ] Novem 


To; Rochdale. Cloth Presses. 

ber 11, 1902.—In hydraulic cloth-pressing ma- 
chines, in which the cloth passes over a rotary cylinder, and is, 
during its passage over the roller, subjected to hydraulic 
pressure, the pressure has heretofore been produced and trans- 
mitted to the ram by means of a hand-pump, operated by a 
simple lever in suchwise that pressure is only transmitted on the 
downward stroke of the lever. According to the present inven- 











tion, two single-acting pumps J, 61 are employed, and deliver 
into a common feed-pipe c, connected to the cylinder of the 
h The operating lever d? is prol d beyond its fulcrum, 
and the a is connected to the ram of the second 
pump. The arrangement is therefore such that in whichever 
oo the os an is moved, one of the pumps is 
opera 80 as a ressure on ress, 
October 14, 1903,) sculls ee ee 
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STEAM CULTIVATING MACHINERY. 
CEMENT-MAKING MACHINERY. 


Portland Cement of the Best 

uality, manufactured by F. 0. BARRON &O0., 
Lrp., Lloyds Avenue House, 6, Lloyds Avenue, £.0., 
and Falcon Cement Works, Rainham, Kent. 5783 


Poa (GF. Murtord, 


“OULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND War OFrFice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 

See Illustrated Advertisement, page 68. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 
iliary Machinery as supplied to the 
er Admieatay.. “a 21 


(ranes.— Steam, Electric, 
HYDRAULIO and HAND, 


Sh bay sizes. 
GEORGE RUSSELL & OO., ieee 
Motherwell, near Glasgow. 


@) Chnson & Phillips, Telegraph 


and ELECTRIO ree ENGINEE 

14, Union Court, E.0. Works, Chariton, Kent. 

Makers of Machinery, &c., for cco equipments 

of Oable Factories and Vessels. Electric Bn og 

Apparatus of all kinds. Arc Lamps. Electric Trans- 
mission of Power Plant. Oables nen Wires. 


¢) cbnson & Phillips’ Cables.— 


: ized India-Rubber, as supplied to H.M. 
Admiralty. Paper Insulated for Traction and Power 
Installations. ble Laying Contractors to-the prin- 
cipal Corporations. —Address, Old Charlton, Kent. 6068 
7 ; . 

reen’s Improved, Rapid 
“ECONOMIC” CUPOLAS, Green’s Patent Feed 
ene, Water Softeners and Filters, in stock or pro- 


ighest efficiency guaranteed. Beak, in price. 
er GEORG! GREEN & CO., Crosshills, K e oie 


I ocomotives in Stock.— 
KERR, STUART & CO., Lap., have in stock 
or in an advanced state of progress at their 
California Works, Stoke-on-Trent, a ne bs or a 
LOCOMOTIVES, with cylinders from 5 
diameter (inclusive); for all ga Patan iB in . 
4tt, 8h in.—Apply to KERR, ART & O0O., Lrv., 
%, Bucklersbury, E.C. T 


CRANES. 
Butters 


Brothers & Co., 
GLASGOW. 

Makers of all kinds of Steam, Electric, and Hand 

Power Cranes. 


6040 














6184 














% 





Catalogues and Prices on application. 
clin Advertisement, page 30, 


M[PheStir Stirling ingCompanyoU. S.A. 


BOILERS. 6634 
See large poacher page 7, last week. 
__53, DEANSGATE ARCADE, MANCHESTER, 


100 Machine gf aenignal apn 
&e. ees 
mort ‘Oe Bal See Illus. Advt., Jan. a | 


STREET, OOVENT GARDEN, W.O. 


FP homas Kell & vay Litho- 
iy, ‘Engraving and 


soto ith. 











&., 
Oromo - Lithog 
> 
Drawing best manner. Paper Dra’ 
Staphy i inbess King St. Covent Garden, W. 


ee h' 
oat 4 





ze Wagons for Bale” or 


ee eee a Lrp., 











experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful —_—— 


for all parts of the world. 





MULTITUBULAR AND 

(Cochran _ OROSS-TUBE TYPES. 
Boers. 

See page 4. Od 4749 





O# Engines for Launches, 


YACHTS AND BARGES. 
Send for Lists. Od 3551 
VOSPER bit CO., Lrp., BroaD ‘Street, PoRTSMOUTH. 
See Illustrated Advt., page 13. 


[integrating and Screening 
MACHINERY. — 

Newest Macuines. Best Resvits. 2276 
THE HARDY PATENT PICK O©O., Lp., Sheffteld. 
[=vincible (j2uge (jlasses. 


BUTTERWORTH BROS., Ltd., 
Newton ao < = Works, 











9753 


-j ohn I. Th omnyoroft & Co., L?: 
CHISWIC. 


LONDON 
Makers of the well-known THORNYOROFT WATER- 





BOILERS, for Marine and Lan 


id use, 
ater- r FPiabe 


oilers. 
EconomMicaL, 
These Afoaegce are now in use in the principal ee: 
of the World, giving Maximum of Power, 
> of Weight and Space. 


¥ arrow’ s Patent 


W sier-Tube Boers. 


Sss ILLUSTRATED ADVERTISEMENT aprrarine 
on Paes 61, Dec. 18, AND BVERY FOURTH WEEK. 


Poplar, London. 
rte Edwards Air 


Pump 
SYNDICATE, Lp., 
8, Crown, Court, OuD BRoaD STREET, | 








NDON, EO. 
For Ilustrations see page 92 in our issue of Dec. 11. 


Partridge & Cooper, Limited, 


ror TIME-SAVING OFFICE SUPPLIES. 
191-192, Fleet Street, and 1 & 2, Chancery Lane, 
Lonpon, E.C. 





J] pcomotive Tank Engines 


MANNING We and constructed fF 

WARDLE AND OOMPANY, 
one e Engine Works, Leeds. Od 2487 

See their catrated Advertisement, page 89, 


Special Steel Railway Tyres 


be a and reece St of every description. 
Y BESSEMER & OO., Limrrup, 


SHEFFIELD. 
See Acreraeenent page 39. 5355 


See’ 8 HyaroPacumatic ASH Hjector. 


Gréntanvin of labour. No noise. No dust. No 











DISTILLERY AND BREWERY PLANT. 
RICE MILLS, 
WATER VALVES, ORANES, LOOK GATES, 
&, PUMPING MACHINERY. 
HUNTER’S gen FLOATING ORANE 
FOR DOOKS, Od 4955 


Bole Tubes, I Iron and Steel. 
Edwin Lewis & Sons, 510. 


London Office : 
us, Caen Sto, Wolverhampton. 


e) oseph Aid, 
Gteel and [= BolerlTiubes. 


GAS, STEAM, WATER ‘TUBES, 


[pee Sized Panged [tubes 
GREAT BRIDGE, STAFFORDSHIRE. 8354 
LONDON : 46, QUEEN VICTORIA STREET. 


IF YOU REQUIRE 


Hie2- -class Hose Pipes for 


Immediate pig tm write or call w ae 
MERRYWEATHER & SONS, 63, Long Acre, W.C. 
Ask for new Tiltmereted Pree Lists to be sent periodi- 
cally as issued. Merryweather & Sons are the Pap 
aoe ary of high-class Suction ‘and Delivery meres 


the World. 
L&L 
[lubes and Fittings. 


Stewarts and [ povas, L 
Glasgow and Birmingham. 














See Advertisement, page 58. 5743 


[vey Paxman & Co. [2 


ENGINEERS, COLCHESTER. 
MAKERS OF 


Steam Engines and Boilers. 


All Sizes up to 3000 HP. 





5207 | For ELECTRIO LIGHTING axp TRACTION WORK ; 


also FoR WINDING, PUMPING, HAULING, 
AND ALL PURPOSES. 
2246 





See Advertisement, page 37. 


Osten s.—For Good, Sound 


ERY CASTINGS, in Grin or Dry Sand 
Loam, up to 15 tons in wei ht, and machined if re- 
quired, A, OY ea Bes DOWNS & THOMPSON, Lap., 
Old F ‘ull. Special Quotations for Quantities. 
% 6 


PATENT EVAPORATORS AND CONDENSERS, ic. 


(aird & Rayner, 














er Ashes ed fed ft. clear of —_ —Apply, 
TREWENT, a Architect Surv 2 
15, Billiter Buildings, Billiter St, London, RO. 2686 See Advertisement, page 32. 
[sca Foundry and [rank Locomotives, \4 or "4 
ENGINEERING COMPANY. wheels coupled. 8 cation and workman- 
Railway Plant and General Engineers. ye rach to Main coy 6. eo, Bngine R. Eel 
RN, LESLI eers, Ne 
I Balbir teh dyn fol castle-on-Tyne. See Advt., pare 89. 5755 
Girders, Bridges, Roots, Roots, Pipes, Pumps [the Helical’ Caibrifigal Pumps 
yrenere Se, NEWPORE, MON Oranes, (Wade & Cherry's Patent).—Sole Man 


5617 
10, BUSH LANE, mOANNOM ‘STREET, E.O. 


and Pilestoos JOHN OHERRY & SONS, Pump Works, 
Beverley, Yorkshire. Tele. Address: ‘ (CRT, Revere. 





Special Hellow 
G pindle Lathes. 


See page 90 last week, and next issue. 
CLARK’S nes AND. MAOHINE TOOL 








” wd 
LUTON, BEDS. ~ 6112 








Robey & (Co, 
Lirrep, 
STEAM ENGINES. 


See Advertisement 
Page 86 


2 Lap., Calder Vale 





Andrew Barclay, Sons &Co., L?: 
ee Engineers, ee C ae B. 
WAY OARRIAGES, TRAMWAY 


Lot ‘Nelson & (o, L4 


Te Ceeter Roe eee eee ee 
MoTHERWELL. 


Steam Cranes, ee ki 
OCONORETE poe STEAM WINCHES 


6257 

J. H Bay tens Lav., SANDHILLS, LIVERPOOL. 
See large Advertisement, page 96. 

rawings, Plans, Tracings, 

y MESSER & THORPE, ee te and 


Trasliasea 8, ity Court, 
W.0.” Special and General Machinery designed, iene 
Taveiianet ideas worked out. = 

Blue Prints with despatch. 506 


Radial Drills, from 5 ft.: to 


6 ft. 6 in. Sag, new and second-hand, = 
SALE, cheap, to c! 
EAST ERBROOK, LLOARD & ©O., Lr., Sheffield. 


oldsworthy’s Emery, 
Emery Cloth, 
Emery Paper Dises, 
Glass Paper. | 

















MANOHESTER, 


SALE, — Messrs. OHAPMAN & FURNEAUX, late 
BLAOK, HAWTHORE & 


& W. Hawthorn, Leslie 


R. anv OO., Lp., Forth arse tinuay gy-+ aa fninng 











Newcastle-on- Tyne, having from Messrs. 
the hele an the Patterns, Dra > Goodwill, bee 
of their Locomotive Business, have pleasure in 
TENDERING for DUPLIOATE PARTS AIRS, 
or NEW ENGINES when 5 hen Eero 5615 
GOLD MEDAL— AWARDED. 
)rckham's B 8 Patent Suspended 
ee MACHINES— ANY, en 





CARBONS, Aluminium, ALUMINA, 


FS Apply to— 
British Aluminium Co., Ltd., 


9, Victoria Street, Westminster, 8. W. 5561 


ALL TYPES 
Cr ranes 5 fate rowEns)- 
TESSOP tb APELEDY 


Handbook of nm 





4 
BROS. alieaiet and London), Luursp, %, oo 


London, E.O. 


Gtone Breakers ee 


ock rushers. 
Wa Make NOTHING man & THE Best. 


W. H. Baxter, Ltd., Leeds. 
illans’ Patent Central- 


ites andl sites Popecien: Wns ene, seine 
vi 
pose 99. OWILLANS. & ROBINSON, 
ugby, Warwickshire. 5604 
Foz Sale, New Steel 
oe LANCASHIRE BOILERS, ready for immediate 
“Two 36 th by 8 ft. Oin., —— working pressure, 
Two 30 tt. by 8 ft. Oim., 45 per ach ka 
Two 80ft. by 8 ft. Oin., , 190 Ih 
Other sizes in 
Works, Wakefield. 
(F-28 and Oil Engines. 
“THE GLOBE" hana seal 
sn dggnes tee a No tay 
POLLOOK, & WADDEL, Johnstone, N.B. 


Pott, Cassels &. Williamson, 


MOTHERWELL. . 
See Advertisement in alternate issues. 6075 











& 00., 
6311 
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ENGINEERING. 








ineer Cadets in the 


ng 
2 Eg NAVY (14}-16}). FORTHCOMING 
EXAMINATION 15th February, 1904. 

The date specified is the latest at which a ns 
can be received.—They must be made on forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Service Commission, Burlington mee yo 
London, W. 356 


TENDERS. 











OITY OF COPENHAGEN. 


TWO ELECTRIC CENTRIFUGAL PUMPS. 


The Corporation of Copenbagen requires 


['enders for the Delivery of 


Two CENTRIFUGAL PUMPS, direct-driven 
am a as salt-water circulating pumps. 
eee p has to deliver 500 to 600 cub™. per hour, 
with a lift “ye ad from 5 to 8m. 
Specifications and Conditions of Contract may 
had on application to Elektrisk Station, Gothersg: A> 
30 Copenhagen K, on payment of 20 Kroner (Dan ab), 
which sum will be refunded on return of the Specifi- 
cations accompanied with the Tender. 

Tenders to be sent to KJOBENHAVNS BELYS- 
NINGSV ASEN, Vestre Boulevard 22, Kopenhagen B, 
not later than Twelve o'clock noon, January 5th, 1904. 

Kobenhavns Belysningsvesen. 8 421 





ABERDEEN HARBOUR, 


DOCKISATION OF RIVER DEE.—Contract No. 1. 


The Aberdeen Harbour Commissioners are prepared to 
receive 


[[\enders for the Construction 


of a TIMBER WHARF about 750 ft. long, and 
RELATIVE WORKS, on the North Side of the River 
Dee, within the Port of Aberdeen. 

The Contract Drawings may be seen at the Offices of 
the undersigned, between the hours of Ten a.m. and 
Four p.m. on and after Wednesday, 16th December, 
and copies of the pe ere Schedule of Quantities, 
and General Plan and Sections obtained on payment 
of Two Guineas, which will be returned in due course 
to bona jide Offerers returning all the issued docu- 
mente. 

Tenders, endorsed “ Tender for North Wharf, River 
Dee,” are to be lodged with the undersigned not later 
than Twelve o’clock Noon, on Wednesday, 6th January, 


1904 
R. GORDON NICOL, Engineer. 
Harbour Engineer’s Office, Aberdeen, 


1lth December, 1903. 8 877 





8T. GEORGE'S, HANOVER SQUARE, UNION, 
LONDON. 


TO ELECTRICAL ENGINEERING CONTRACTORS. 


The Guardians of the above-named Union desire to 
receive 


[lenders for Electric Wiring 


and MAINS. iy sree at = Workhouse in the 
Futham Road, West Brompton, 8.W. 

The Specifications and Plans can be inspected, and 
information on the subject obtained, at the Offices of 
Messrs. BursTat. & Mongnovss, 14, Old Queen Street, 
Westminster, and copies of the Specification, with a 
Form of Tender and the General Conditions of the 
Contract, can be obtained at the same Offices on and 
after Tuesday, the 29th instant, on deposit of a £10 
Bank of England note, which note will be returned 
it a bona jide Tender be received in accordance with 
the conditions attached to the Specification and within 
the time undermentioned. 

Additional copies of the Specification can be 
obtained at a cost of 5s. each. 

Tenders to be delivered to me, the undersigned, not 
later than 10.30 a.m. on Wednesday, the 13th day of 
January next. The Guardians do not bind themselves 
to accept the lowest or any Tender. 

THOMAS WORLOOK, 
Clerk to the Guardians. 

St. George’s (Hanover Square), Hall, 

Mount Street, Grosvenor Square, W., 


17th December, 19038. 8 495 





ENNISOORTHY DISTRICT LUNATIC ASYLUM. 


ELECTRIC POWER PLANT FOR LIGHTING, 
PUMPING, &. 


The Committee of Management invite 


[lenders for Carrying-out the 
following WORKS :— 
Section A. eae and Motor Generator Con- 
vi 


r. 
B.—Motor and Motor Pumps. 
sy —Accumulators. 
—Main Switchboards. 
E.—Overheed Conductors and Telephone. 
F.—Gearing and Shafting. 
G.—Wiring Asylum. 
Denderere are at liberty to tender for any Section or 
Sections, but not for part of a Section. 
a Conditions, Specifications and Plans may 
be inspected at the — Office at rs 
- the Office of Mr. H. T. Harris, Consul 
the Committee, 30, Parliament Street, Dublin, 
aan the hours of Ten a.m., and Four 
after ee 7th December, 1903, copies of 
8 be obtained on & deposit of 
Guineas, which eum will be ref ed on return 
the Specification filled up with a bona fide Tender. 
O ithe. Plans of the buildings can be supplied for 
the sum of 30s., ~~ is not returnable. 
sealed and marked “Tender for Electric 
Lighting and Power,” to be delivered to me at the 
Asylum, before Twelve Noon on Wednesday, 20th 


January, 1904. 
The Committee do not bind themselves to accept 
the lowest or any Tender. 


THOMAS DRAPES, B.M.S8. 
ist December, 1903. 8 312 





BOMBAY, BARODA AND CENTRAL INDIA 
RAILWAY COMPANY. 
The Directors are prepared to receive up to Noon on 
Tuesday, the 5th January mtn 4 


’ i ‘Yenders for the Supply of 
the following STORES, viz. 
1. Dog Spikes. 
2. Intermediate Posts . 
for Fencing. 5. Spring Steel. 
Tenders must be made on news, 3 ies of which, 
with Specifications, can be obtained on 
paym ae of 21s. each (which will ot S returned). 
Directors do bind themselves to accept the 
Lion or any Tender. 
T. W. WOOD, 


Secretary. 
‘te Street at 
ber, 1903. 8 508 


aoeneumameall 


Offices, 
Gloucester House, 
London, roa 2ist 








APPOINTMENTS OPEN. 





THE a ee OF PORT 


APPOINTMENT OF CH CHIEF SEWERAGE 
ASSISTANT. 


The Undersigned are authorised by cable to receive 
from gentlemen not over 40 years of age 


A Pplications 3 in detail for the 


above APPOINTMENT. 

The Candidates must be experienced in the pre- 
——- = execution of sewerage schemes, and 
qualified to discharge such general duties in connection 
therewith as are usual in similar appointments under 
a British Co: tion. 

The Officer appointed will be required to devote the 
whole of his.time to the duties of the office, and to 
enter into an agreement to remain in the service of 
the nag rene lly for a period of not less than two 
years, dating from arrival at Port Elizabeth. 

The salary to be paid for the first year is £300 per 
—— and for the second — per annum, if 

roved. by the Town Enginee: 
he Oorporetion will supply ‘the Officer appointed 
with a second-class passage out. 

Canvassing, personally or otherwise, whether in 
London, the Provinces or South Africa, will disquality 


an Candidate. 
ere is no special form . —o. Each 
Oandidate is —" to state (in addition to. his pro- 
fessional status) his age last bi: y, to set out the 
pas perigee prt he has held (and these in chronological 
er), an forward copies (not originals) of not 
more than six testimonials of recent date. 

The above applications must be deposited at the 
Offices of the undersigned not later than Four o’clock 
p.m. on Wednesday, 30th instant, 

DAVIS & SOPER, 

Agents of the rents pi val on of Port Elizabeth. 
64, St. — Axe, don, E. 

18th December, 1903. 8 490 





OITY OF BIRMINGHAM. 
ASYLUMS DEPARTMENT. 
NEW HOLLYMOOR ASYLUM. 
The Asylums Committee require the 


ervices of a Resident Workin 
‘ a in heat with the above —_ 

tution e must be competent to take 
charge of and deal with i Laneasae bal ers, Parson’s 
turbos, separate condenser, bead poe e8, van 
tinuous-current el electric plant, 
hot and pliances, incboting tho'e son bows 
of b neral meoarny 

Applicants must have served an apprenticeship in 
some leading engineering works, and have satisfactorily 
filled a similar situation. Wages 50s. per week, with 
house, coal and gas. 

ALSO 


An ELECTRICAL ASSISTANT = ae under the 
Resident a pe meg a ay must be thoroughly 
competent to tal ift and to keep in order 
the whole electric lig’ tie on motor installation, 

including the telephones, fire alarm and other elec- 
trical installations, and also to carry out any minor 
—_ and extensions. 

licants must be able to penton: 
aa cates as to their having satisfacto: ance 
a similar Wages 358. per par ge th hous 
coal and li 

trea canvassing of members of the Council is 
Pe ptcatl tati f applicants, wheth 

ee. # ne aoe whether 
married or single, with full particulars of qualifications 
and experience, and accompanied by copies of not 
more than three recent testimonials, must be sent to 
the undersigned, marked ee not later 
than Monday, January 4th, 1904. 

WILLIAM HUTTON, 
Clerk to the Visitors. 


Council House, Birmingham, 
17th December, 1903. 8 463 





ST. GEORGE’S UNION, LONDON. 
The Guardians require the 


Services of a Clerk of the 


WOBKS in connection with the installation of 
—— light at their Workhouse in the Fulham 
greg nse be 4 -» from the 2ist day of January 
mess 0 or agg Remuneration Three Guineas 
on Mond iether geo 
ny anuary next, 
copies of te recent date. 


snaals of veces WORLOCK . 
Clerk to — Guardians. 


St. er Ui 8 496 
Mount Street, rw ire Deve December, 1903. 





ugar Machinery Expert.— 

firm of i ; 

facturers REQUIRE SERVICES of an expert 

oe with h experience o design and sugar 

is epee Bo as well as ones 
and equipment. 


ee a oe 
wep ee Fon 


aie | Ce 





eneral, Mana Sriciiny | Sa 

ies ar large Steel and 
bo aagmn, Bg orks REQUIRE the SERVI 

'LEMAN as general manager. It is essential 

pee should Loaves Salary 800" pe ability and be 
a organiser year. 
mn reel as which will be coud" a 
confidential, should be sahuned” to 8 513, , Ofices of 
ENGINEERING. 8 613 


(Sement Manager Wanted, at 


once, for yer the in South sera 4 aap be 
trained chemist possess thoro' . oa 
knowledge of the yor nad of cement all its 
branches ; salary, wi cipation in —s 
lbagep og man; house, horse and trap provid 
free.—Address, by letter, stating ee, with 
copies of testimonials and , O: E., 
care of J. W. Vickers, 5,.Nicholas Lane, EO. 8510 


raughtsmen and Others 
WANTING APPOINTMENTS are INVITED to RE- 

GISTER with us centiadans of their experience bey 
requirements. Terms and “ Forms of 
free. No commissions are pa: cee —— 
ments are actually obtain 
Strictest confidence somata —O. RIGHAR 
anp CO., Engineers’ Agency, 65, Imperial ee 
Ludgate ‘Circus, London, E.0 


Woazted, by a Firm in the 


North of aed A a capable DRAUGHTS- 
MAN who has had special = lence in design of 
high-class direct-driven nog He le-acting boiler feed 
pumps. When applying, kindly state experience, age 
and salary required.— Address, 8 500, Offices of 
ENGINEERING. 8 500 


Woauted, a Careful Draughts- 


MAN to act as examiner of drawings of elec- 
trical machinery, and to be responsible for their com- 
— and accuracy.—VICKERS, SONS & MAXIM, 

Lrp. (Electrical Dept.), River Don Works, Sheffield. 














Please state salary. 


Wanted, Two Smart 


Mechanical DRAUGHTSMEN, well-up in 
design of general mechanism, for large works near 
North Woolwich.—Address, with copies of testimonials, 
stating salary, age and latest pipeniash, S$ 424, Offices 
of ENGINEERING. 8 424 


Waited, Car Draughtsman ; 


first-class man as assistant to chief; good at 
checking and good organiser ; one with some tramcar 
experience preferred. —Address, stating age, experi- 
ence, present position and salary expected, S 492, 
Offices of ENGINEERING. S84 











raughtsman.— Wanted, for 
the North of Ireland, an active, capable 
MAN, with good knowledge of general engineerin 4 
steam, &c. State age, where previously ae 4 
and salary expected.— Address, S 62, 
ENGINEERING. 


anted, First-class Mochani | 
OAL DRAUGHTSMAN ; must ip deiys vow 
to elevators and conveying work. io DeuPsra 
experience, age and salary required, to R 
and SONS, Ltp., Elland. 








anted, for the North oz ral 


Ireland, a DRAUGHTSMAN having experi- 
ence with the burning of oil fuel in marine boilers, — 
Address, stating age, qualifications and wages ex- 
pected, S 491, Offices | of ENGINEERING. 8 491 


[t2ughtsman Wanted ; one 


with experience on boring mills, drills, &c. 
State qualifications, age, salary.—Address, cau 
1 


Offices of ENGINEERING. 
Draughtsman Wanted, ac- 


customed to motor-car fe ‘eel Salary 
commencing 30s.— Address, S 606, Offices of En 
GINEBRING. 8 











| Assistant Draughtsman 


WANTED (age 24 to 32); experienced in 
duiquing throughout portable, Men ang gn 
and stationary engines, simple and compound, loco. 
and Lancashire boilers, &c.— Address, fully 
age, experience and _ salary —“ essrs. 

RANSOMES, SIMS & JEFFERIES, Lp 
§ 499 
Engineer- 


Tipemecr.—_L sige 
ing Firm REQUIRES a well up in design 


of hydraulic work, machines, pumps, ie ron. &., 
&c. ; must be capable of taking charge of depart- 
ment. State training A with salary expecta _ 
Address, 8 507, Offices of ENGINEERING, 


Wanted, by by alarge Electrical 
neering Firm in the Eastern Counties, 
R of machine work. Only men 








an INSP 


with similar experience need apply. — Write tally, 


8 494, ae et 


stating age, salary expected, &c., to _ 


ENGINEERING. 


Wy Sets « Piva to take charge 


at home and 


PBR ot wae by letter only, aly, stalog ag 

and salary expected, with copies of testimonials, to 
R. J. HANBURY & OO., 74, Great Tower er 
London, E.O. 


We a Fitter, Improver, 


Rens o Heape " for high-speed en cheng bese ot 
age. See, experience and wage required, 8 506, Oroes ot 














Bank, London 
493 8218, Sout” Manchester. 








SITUATIONS WANTED. 
TO LARGE EMPLOYERS OF LABOUR. 





ee 


e National Association fae 


BESERVE SOLD) 
8.W. (Tel. 867, W 5 
London), SUPPLIES MEN of 

bourers, caretak: 
masons, 


watchmen, 
No fees.—Apply, 


BS Furnace and Rolling 
Bly othe wake WOERN be for ENGA GEMENT 
a three months as works manager or assistant general 





Graduate Glasgow University. British and | 
— Addr E 


BOX 625, 


ess, P. O. 
* 8 426 


agency. | American Pa., U.S.A. 








PARTNERSHIPS. 





ENGINEERING PARTNERSHIPS. 


his of Good _Repute open 


° Boome Pe BL, wane Fas ap 


ee ee ae are 
Geass strict confidence, with Pi 
andersigned, who are always a considerable number 
of such in m 
References e 
Street, een Victoria Street, 
Albert mbers, Albert Square, Manchester. 





Wrestley Kirk, Price ee 


VALUERS, AUCTIONEERS 
TORS. 


Ovaueinone Exess” ~£ 2,000,000. 


VauuATions ExceEp 
a Rates for Periodical Valuations, 
ual Valuations and of Electrical 


Tramways, &c., vay conformity with | 


the hela sepia. 


46, tae a — Street, 


“Indicator,” Manchester, 





Thirty miles from London on a Main Line of Railway. 


A Firm of Engineers having 
@ works than their businees requires, 

WOULD ENTERTAIN a PARTNERSHIP with a 

502 | ractical man whocan bring in some capital and work. 
pe oth 


“eA aaeigale need apply.—In first instance 
» care of HaNNAForD & Hopes, L., 
Advertising igtian 57, Ludgate Hill, London. 8 468 





PATENT AGENTS. 


lasgow Patent Office, 


62, St. Vincent STREET. 
CRUIKSHANK & FAIRWEATHER, Obartered Patent 
Agents (and at 65 & 66, Chancery Lane, London, W. 
Handbook on Patents post free. 


Patents, - Designs and Trade- 
MARES, in all countries at moderate 
PROVISIONAL ce FROM £8 8, 
PLETE P. UR YEARS Pais £9 te 
A “eb my 187 

Olroular of tion gratis.— 


See a 
Patent te et. 1886°S8, Southampton Buildings 
Pseeaetin 5 ter Lane, London, W.O. 


IuepiaTs PROTECTION OBTAINED. 
atents. “Movmnara TaRxs. 
Engineer, CARLO MOLESOHOTT, 

Rome (Italy), 58, Via Volturno. 


Patents —G. .F. -Redfern&Co, 
Lenk tavnttaked 1ssb yf Deitch, Fe 

Colonial Fe perv ‘obtained ), ee fixed and Foreign ud 

ben Designs and Trade Marke registered at home 


abroad. Circular gratis. Telephone No. 
Central. Tele, Address ; ‘Invention, London.” 


Rxssian Patents, TRADE Man 




















AND DESIGNS. 
M. BKERZYPKOWSX!, 
51, Wozyesensxy Proer., . PETERSBURG. 


Patents. — Messrs. eet | 
and agente a, on 
for eg scanned wih a tree ye 





————— 





WANTED, &c, 





Required a - 





ost branches of the profession, — 
PRICE & CO., 46, ee q 
London, I. r 

‘ons 4 
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Representation —Wanted, by ; by 


Jaree FIRM to take hale as “ 
eers, & up agency 

oni gisnds Fall Full particulars on application to 
§ 493, Offices of ENG 8 498 





Wanted, Second-hand Loco- 
MOTIVE BOILER, 25 to 30 HP., for 100 Ib, 
steam,—Full particulars to LOCOMOTIVE, care 

Messrs. J. a rors Sox, George Yard, Lombard 
Street, London, E. 8 498 


Lifting 750/% 


Wanted, for 
egret ewge nt a depth of 154 yards, 


One 70 cyl. Cornish EN' 
Two Lancs. or Cornish BOILERS, 24 ft. by-7 ft. 
And new PIT WORK complete, 20 in. ines, two 
a saat cenikin 
Address, for the whole or. a 
* JOHN & 00., S 508 


Dorothea Office, Carnarvon. 








PUBLICATIONS. 


ook oie One 000) Wanted and 


Onall rig especially en; 
ing, Bee and ti wants,— 
Great Bookshops, ohn Bright St St., Birmingham. ous 


leanings : from Patent Laws 
F ALL OOUNTRIES. 
W. LLOYD WISE, F.R.G.8., Assoc. Inst. 
"Fellow of the Chartered Institute of Patent Agents 
The first portion ere ready, as 
rmation as to the Laws, Practice, 


coun info: 
rea, Population, Protection, 49: os 22 Countries. 
an we this work gives a great deal of information likely 


to be useful to Savent and owners of patents in a 


emall com: The Times 
LONDON : oe WISE- HOWORTH, 46, Lincoln’s Inn 
Fields, W.C 9749 











Crown 4to; cloth, gilt lettered, price 12s. 
With numerous Illustrations and Plates. 


EXPERIMENTS ON 
STEAM BOILERS. 


Reprinted from ‘ ENGINEERING.” 
BY 


BRYAN DONKIN, M.1.C.E., Mul, Mech. E., 
ALEX. B. KENNEDY, LL.D., F.R.S., M.LC.E. 





LONDON: 
Offices of ** ENGINEERING,” 35 and 36, 
Bedford Street, Strand, W.C. 





Oemy 4to, Half-Morocco, 400 pages, 
with over 500 Figures and Tables. 
Price, £1 Is. 6d. 


Electric 
Generators 
H. F. PARSHALL 


AND 


H. METCALFE HOBART. 





LONDON : 


Offices of ““ ENGINEERING,” 35 and 36; 
Bedford Street, Strand, W.C. 





Super Royal 4to. Paper Covers. 
Price 1s. Post Free Is. 3d. 


DESIGN OF BEARINGS 
FOR HIGH SPEEDS. 


O. LASCHE. 


Reprinted from ‘Traction and 
Transmission.” 





Lonpon : 
Offices of ** ENGINEERING,” 35 and.36, 


PART 


CRIFFIN'S NEW. BOOKS AND NEW EDITIONS. 


450 Hust isi = nty 100 Micro-Sections of 
nt, jason 9 ore 258. net. 


THE METALLURGY OF STEEL. 
By F. W. HARBORD, Assoc. R.8.M., yh... S Consultivg Metallurgist and Faanry Chemist to the Indian 
Government, Royal Indian Engineering Oo lege, Coopers H 
WiTH A SECTION ON THE MECHANICAL TREATMENT oe STEEL. 
By. J. W. HALL, A.M. Inst. C.E. 

ApRipeED ConTEentTs.—The Plant, agree oe Methods and Chemistry of the Bessemer and of the Open 

earth Processes (Acid and Basic).—The M Treatment of Steel, comprising Mill Practice, Plant and 

Mechinedy: —The ew of Metalloids.—Heat Treatment. —Special ‘Steels.—Microstructure. —Testing.— 
Specifications. —InDEX 

IMMEDIATELY. With naiaty 100 Micro-Photographic Reproductions of Steel Sections. 


THE MICROSCOPIC ANALYSIS OF STEEL. 
By FLORIS OSMOND and J. E. STEAD, F.R.S., F.1O. 
With directions for the ssdiae and polishing of Sections, and for the investigation of the Micro-Structure of Steels, 


NEXT WEEK. Tump Enouisu Eprmon. Thoroughly Revised and Greatly Enlarged. Price 7s. 6d. 


THE CYANIDE PROCESS OF GOLD EXTRACTION. 


A Text-Book for the use of Metallurgists and Students at Schools of Mines, &c, 


By JAMES PARK, F.G.S., M. Inst. M.M., Professor of Mining and Director of the Otago University 
School of Mines. 


** Deserves to be ranked as amongst the BEST OF EXISTING TREATISES ON THIS SUBJECT.”—Mining Journal. 


NEXT WEEK. With nearly 300 Illustrations, many of them Lend full Page reproductions 
of views of great interest. Price 7s. 6d. n ax 


THE ELEMENTS OF MINING AND QUARRYING. 


An Introductory Text-Book for Mining Students. 

By Sir C. LE NEVE FOSTER, D.Sc., F R.S., Professor of Mining at the ae College of Science, London, 

with which is Incorporated the Royal "School of Mines ; lately one of H.M. Inspectors of Mines. 

GENERAL ConTENTS.—INTRODUCTION.—Occurrence of Minerals.—Prospectin g.—Boring.—Breaking Ground. 

—Supporting Excavations.—Exploitation.—Haulage or Transport.—Hlolsting or Winding.—Drainage.— 
Ventilation. 5 righting, —Descent and Ascent.—Dressing, &c.—InprEx. 


LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 








NEXT WEEK. With over 750 37 Plates a 
Steel}, Dingrame.of 
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wow READW. 





Foolscap 8vo, Leather, 1412 pp., Gilt Edges. Price 17s. 6d. net. 


Post Free 17s. 10d. 


19032 EDITION 


OF THE 


“Engineering” 


AND 


Electric Traction 
- POCKET-BOOK 


OF RULES, FORMULA, DIAGRAMS AND TABLES. 


— BY — 


PHILIP DAWSON, Assoc. M. Inst. C.E., 


M. Inst. Mech. E.; M.IE.E.: Author of ‘Electric Railways and Tramways.” 





LONDON: 
Offices of “ENGINEERING,” 35 & 36, Bedford Street, Strand, W.C. 


TRACTION and 
TRANSMISSION. 


(Published on the first Tuesday in each month.) 
A MONTHLY SUPPLEMENT TO 


“AmNGINHERIN CG.” 


- Mow READY. 


Price 2s. net. Post Free 2s. 4d. 
Annual Subscription (payable in advance). £1 8s. Od. 














See Notice over Leader this week for Contents of December Issue. 


is of Contents of first VIII. Volumes will be sent post free on 
ee application to the Publisher. 





Enquiries as to Advertisements, and Publishing Department matters generally, should be 
addressed to the Manager. 


Imperial 4td, handsomely bound in Half 
Morocco, price £2 10s. 500 pp. of Text, 
Tables, and Plates and over 700 Illustra- 
tions. Weight 9 1b. 602, 


MODERN FRENCH 
ARTILLERY 


(The St. Chamond, De Bange, Canet 
and Hotchkiss Systems). 


WITH ILLUSTRATIONS of FRENCH WARSHIPS, 


BY 


JAMES DREDGE. 
Chiefly Reproduced from ‘‘ ENGINEERING.” 





Lonpvon : 
Offices of ‘‘ ENGINEERING,” 35 and 36, 
Bedford Street, Strand, W.C, 





Crown 4to, cloth, price 5s., with numerous 
Plates and other Illustrations; Weight 
2 1b. 2 oz. 


A TREATISE UPON 
GABLE OR ROPE TRAGTION 


as applied to the working of Street 
and other Railways. 
BY 


J. BUCKNALL SMITH, C.E, 





Revised and Enlarged from ‘‘ ENGINEERING,” 





Lonpon : 
Offices of ‘‘ ENGINEERING,” 35 and 36, 
Bedford Street, Strand, W.C. 


= 


READY IN A FEW DAYS. 








Super Royal 4to, Cloth. With 160 
Illustrations and Eight Double-page 
Plates. Price 6s. 


THE NORDDEUTSCHER LLOYe 
TWIN-SGREW. STEAMER 


“KAISER 
WILHELM II.” 


Constructed by the Stettiner Maschinenbau- 
Actien-Gesellschaft ‘* VULCAN.” 


_ Reprinted from ‘“‘ ENGINEERING.” 


The Contents include full Deseription7of 
the Ship, with Principal Dimensions. — 
Structural Strength.—-The Launching, — 
Internal Arrangements. — Decoration of 
Passenger Saloons, &c. —- Navigating Ap- 
pliances. —The Machinery of the Ship; 
Steam-Generating Plant, Engines, Boilers, 
Arrangement and Construction of Cylinders 
and Valves, with Dimensions. of Working 
Parts. 





LONDON : 
Offices of ‘‘ ENGINEERING,” 35 and 36, 
Bedford Street, Strand, W.C. 





For Continuation of Small 
Advertisements see Pages 100 








Bedford Street, ‘Strand, W.C, 


Loxpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 


and 101. 
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hntwioieatongan. PETRIG CEMENT (22 


75, Queen Victoria-8t., London, E.C. 
(WORKS—STOWMABREET.,) 


Manufacturers of GUN COTTON, CORDITE, 
DYNAMITE, GELIGNITE, PIT-ITE, STOWITE, 
BLASTING GELATINE, GELATINE DYNAMITE, 
DETONATORS, FUSES, and every description 

of MODERN EXPLOSIVES for NAVAL, 

MILITARY, BLASTING and MINING PURPOSES. 

Btowite and Pit-ite have passed the “‘ New Special 
Tests” by the Home O. Authorities for use in 

Coak Mines. 6207 

Contractors to the British and Poreign Governments. 


w. c. Bagnall, ta. 


STAFFORD, 


Locomotives 


OF ALL DESORIPTIONS. 


New Departure in Small Locomotives. First-class 

Engines oe low prices, giving best resulte with 
coal, wood, or oil as fuel. 

Portable Ballwaya, ing Wi 8, Switches, Turn- 

; ha sa Ve Relpolien. 6177 

sieaaar eaves PERMANENT WAYS. 


BULL'S METAL & MELLOID C0. 


YORER, nea nner "GLASGOW. 
TELEGRAMS : Youme.” 

BULL'S METAL.— eo, tion, Sheets, Pump 

Rods, Valve Spindles, vend, Stay sand Plates, &. 
MELLOID (Reg. Trade Mark and ) 

pow Reve bes, Plates snd Be Stave Boiler Tubes, Stays 

Plates, Fire-box Plates, Bars, a. tee = &. 

WHITE METALS. —Babbitt’s, Plastic, &. 





MAKERS OF 





for Repairing Retorts; Making Indestructible Fire and Acid-proof 

Joints ; Protecting all Metal, Stone, Brick or Wood Surfaces 
from damage or destruction through action of Flames, 
intense Heat, or Acids. ; 


ASBESTOS MANUFACTURES OF | EVERY DESCRIPTION. 


WITTY & WYATT, Limited, 
_ 88, Leadenhall Street, LONDON, E.C. 


4, Canning Place, LIVERPOOL. 20, West Bute Street, CARDIFF. 





5365 








m VAUXHALL IRONWORKS oomeasy, in. 


Wandsworth Road, 
London, S.W. 


LAUNCH and MARINE MACHINERY, 


AUXILIARY MACHINERY, HIGH-SPEED ENGINES, &c. 
Sole Makers of 


The Improved Vauxhall Donkey Pumps. 


Orry Orrics: 45, LEADENHALL S8T., E.C. 
5254 


Telegrams - + “ Wellhole, London.” 





THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


— BOLE MAKERS OF — 


SCREWING AND TURNING MACHINES, 
BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date, 
'  KIGHT SIZES— 

1} in., 2 in,, 2} in., 8 in., 8} in., 4 in., 6h in., & 6} in. 
BOLT SCREWERS ONLY, 1 in., 1} in., 2pin., & 8} in. 


FOR OTHER ee SEE ry gaa te — 
SUR IN BACH MONTH 


Tu CALYX CORE DRILL, 


With Coal Core bse oe nb peter mata 


BORING COAL, WATER, dc. 


NEW CALYX DRILL & BORING Co., a. 
Dashwood House. LONDON. E.C. LONDON. E.C. 


(bbouife, 


Valcanite Works— Dr. HEINR. TRAUN & SONS 
(Formerly HARBURG aa RUBBER os, By 












London Wi 
F. WINTER. 8, Rodcross Street, H.C. 








HUGH SMITH & CO., 


Possil Engine Works, GLASGOW. Lm. 


MACHINE TOOLS 


For Shipbuliders & Boillermaxers, 


(See Advertisement last week, page 7.) 5082 


The National Explosives Co., Ltd., 


11, Austin Friars, LONDON, E.C. 
(Works: HAYLE, CORNWALL.) 


GUNCOTTON 


For SUBMARINE MINES, 
TORPEDOES, SHELLS, &c. 


ONE WHOLE SOLID BLOCK. 
ANY WEIGHT, SHAPE, OR DIMENSIONS. 
THEORETICAL DENSITY 
And UNIFORMITY OF MOISTURE GUARANTEED. 
COMPLETE DETONATION. 





BELL'S 


IMPROVED PROCESS—1903 PATENTS. 


CONTRACTORS TO 





The United Ashestos Ge., Ld., 


DOCK HOUSE, BILLITER STREET, 


LONDON, E.C. 











ASBESTOS 
GOODS of all kinds. 


SALAMANDER LUBRICANTS. 
NON-CONDUCTING COVERINGS. 
ENGINEERS’ FITTINGS AND STORES. 
8055 

















VERTICAL = 
MULTITU BULAR 


ECONOMY “OF FUEL, 
LARGE HEATING SURFACE, 
QUICK STEAMING. 
HH 
No Brickwork Setting, 
Ready for Use in a Few Hours. 
Delivery from Stock. 


COCHRAN BOILERS 


CATALOGUE 

















WRITE FOR 


Class 4 








BRITISH AND FOREICN COVERNMENTS. 
Department under Management of Mr, F, Manren Hats. 






















The Stirling Water-Tube Boiler, 


HIGHEST EFFICIENCY GUARANTEED. 
See IWustrated Advertisement, page 82, last issue, 
Sous MasuracrurErs ix Great Briranr— 
THE STIRLING BOILER C0., LTD. 
2, 8t. Andrew Square, Edinburgh. - 62» 


PRIESTMAN BROTHERS, La. 
DREDGERS & OIL ENGIN? 'S 


See Advertisement previous week. 6168 
HOLDERNESS FOUNDRY, HULL; 


And 82, Victoria St., Westminster, S.W. 
Terersoxs No.: 8010, Gernarp. 


STEVENSON'S METAL 00,, 


Moorsom Sreuer Mera Worxs, 
rrave *SELVO” marx. BIRMINGHAM, 
MANGANESE wig two — 4.4 tons per square 
28 per cen’ 



























Rods, Bars, yen ts, 
WHITE METAL TUBES (o non-corrosive}, 6058 
Seamless and Brazed in aquare and 





BOILER STAY RODS. Prompt Delivery. 
Telegrams: ‘“‘ DUCTILE, BIRMINGHAM. 











For ELECTRIC LIGHTING, . . . 
POWER and TRACTION, and 
GENERAL PURPOSES. . 


MARINE. ENGINES 
































Hoisting Engines. 
Catalogues on application. 


A. SHANKS & SON, Ltd., 
Arbroath, N.B. ; & Bush Lane House, London. 








An 

Ideal 
Governor 
for 
Marine Engines. 


PATENTED. 








This Governor will anticipate an increase in 


Im; ible for e: es to race to di ion 
pow) the aeate freak rts Governor will ‘control 
under all 6078 


For full particulars, address— 


MM. F. VOLKMANN, 
Santa Monica, Cal., U.S.A. 


TANS 


Improved 

Illustrated Book, describing latest 
make of Self-contained Fans and Engines 
sent with pleasure on application. They 
require: only one-tenth of the Masonry 
that is necessary for a Belt or Rope- 
driven Fan of equal capacity. 

— THE — 


Waddle Patent Fan & Engineering Co., 


Tianmore Works, LLANELLY. 6049 




















GENUINE PACKINGS. 


TUCK & CO., LT: _ 


TUCK’S 


ig 








ARE ONLY MANUFACTURED BY 


116, Cannon Street, LONDON. 











IT WILL INTEREST YOU ! — |"ssuinmston’pontn tnd motbourae. "7 
wa |INDIA-RUBBER, LEATHER a“ 
ANNAN, ASBESTOS GOODS. : 
COGHRAN & 00., ANNAN, Lid., SCOTLAND. semaamemmcacns a 
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NOW READY.—The October Issue of our Classified Directory of Current Advertisements in ENGINEERING, in book form for handy reference, together with » List of the Telegraphic Addresses and te 
same, and also the Telegraph Codes in use, may be had gratis on application to the Publisher, x 


ImMDpDAxsz TO ADVAN TISAMIANWTsS. 


bar Haslam Foundry and Engi: Lewis, E., & Sons ae - 

% neering Co., Ltd. .. .. 84| Linde British Refrigeration 

we Haste Patent Pump ©o. .. 9| Co. Ltd. .. .. . .. 1 

Co., Hawthorn, B. & W., Leslie Lindley, C., & o., Ltd. 3. 10 

‘ and Co., Ltd. i © Lion Spring Go, .. .. . 

Lister Electric Manufacturing 
0. se 98 ef . 











Drysdale & Co. .. .. 

Dudgeon, F. 8. .. .. 

3 | Duncan, Watson & Co. 
83 | Dusseldorf Crane 

Liebe-Harkort, Ltd. 


wdS 


Bullivant & Go., Ltd... 82 n 
jt Ww Starling Oo TA | BD Wale Boel. Tron and 
Ww. ee . iw ie . 
Coal Co., Ltd... .. se 
Edmeston, A.,& Sons .. 
Edwards Air Pump Syn- 
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sories Co., «oe 
Electrical Co., Ltd. .. .. 
Elektricitiitswerk Wangen 

Os Aare 22% 20% 8% 0s 
Elliot, Geo., & Co., Ltd, .. 
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Wise co oe 7 
Churchill, C., & Co., Ltd... 12 
‘8 and 
Machine 1 Co., Ltd. .. i 


Clowes, Wm., & Sons, Ltd. 22 | Evans, D. Lie 
ClydeStructural Iron Co., Ld.27 
Co., Annan, Ld. 1&4 | Fair! 
Coles, H.J. .. .. 
itman, H.,&Sons.. . 
Coltman, Walter W... . 
Consolidated Engineering Co., 
eo sei ec ce coo 10] Fox, 8, &Co., Ltd. ..... @ 
Consolidated Pneumatic Tool . Co. 6 
Co., Li os cs ce co ORIG Pec, ts... 
Conveyor & Elevator Co... 4 | Glacier — Metal 
Jodfrey, J.T. .. «+ os 
, Gebriider, Ltd. 
Joldsworthy &Sons.. .. 1 
Joubert Mfig.Co. .. ». 24 
trafton & «+ es eo 19] Jones& 
Jreaves, Bull & Lakin, Ltd. 75 | Kay, Jas. C., & Co. 
C 2 | Green, George, & Co... .. 1 Jos., 
Dalglish, A. & +» «+ 33 | Greenwood & Batley, Ltd. 38 Thos., & Son ee 
Dalmer, co cc ce ce Kennicott Water Softener 
Davey, Paxman &Co., Ld. 1&37 me 4 OS Ree oe | | 
Davidson & Co., Ltd... .. 15 Co., err, Stuart & Co., Ld. 
Davis, John, & Son, Ltd... 73 ns OR is 6c 8 
Davis& Primrose .. .. 24 Forge 
Day, Summers & Co., Ltd. 78 
Delta Metal Go. | ee) 
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Hiibner .. «6 
British Accumulator Co., 
Ltd. 5 bees aa ee 





~ 
& 








Dodman, A., & Co.. Ltd. oe & 


les e 6 | Haniel Seer 

Donkin, Bryan, & Clench, Ld.78 | Hardy Patent Pick Oo., Ld. 
Dorman, Long & Co., Ltd. 34 Harris & Mills ait wh Be Sul ‘ 
British Tho: Doulton & Co., Ltd. .. .. 21 | Harris Patent Feed Water Leeds Forge Co., Ltd. 
Broadbent, Thos., & Sons, Ld. 20 | Drake & Gorham, Ltd. .. 97 Filter, Ltd. 3... 2 Les, T. & BR... «. os «- 72' Noble & Luna, 


PATENT WI R E- BO U N D a This Hose is constructed with internal 


as well as external wires, and WILL 
EL ©) cay a=r NOT KINK, PERISH or COLLAPSE, the 
me same as ordinary rubber hose. 
CONTAINS 3 & Co., LTb., 
VERY 


NWO RUBBER — , srnoncesa SOUTHWARK STEEET, 
IN ITS COMPOSITION, | yy FLEXIBLE. LONDON. 
BEWARE OF : : ) Da Epp poe § 
IMITATIONS. “a . 


Largely used in 
Infringers 


. Z - " T. < ‘ 
of this . — COLLIERIES 


Patent 


willbe a : H : : 3 and 
P< A For suction and delivery of PUMPS, Traction Engine 


againet. WATER LIFTS, Fire Engine SUCTIONS, &c. ey ‘MINES. “” 


JESSOP & APPLEBY BE: (ss) L@: “=ses* 


Speciality: ELECTRIC CRANES, all types, with LATEST IMPROVEMENTS. «x 


RusTon, Proctor & Co., — LTD., Lincoun, Q “sisi ts 


— GID NGLAND. 





RE 
B ASBSSVVSuEGok YS BF~aFeBs 





we BBBELSTSE SEEK 
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Sole Makers. 


THE BEST 
STEAM NAVVY 


OVER 2OO IN USE. 


800 to 1000 cubie yards of Hard Clay Ex- jm 
cavated in TEN HOURS, at a cost of 60s. to } 
70s.; or about Three Farthings per cubic yard. ss 


— 
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_View of a portion of A. Ransome & Co.’s Foundry. 


from their New Foundry at 
specially built and equipped with the Most Up- 





A. RANSOME & CO., Ltd., 


MAKE A SPECIALITY OF 


HIGH-CLASS ENCINE & MAGHINE CASTINGS 


which they supply at 
VERY MODERATE PRICES 


Newark = on = Trent, 


to-date Plant for this class of work. 





Estimates for Castings furnished on receipt of drawings 
and particulars. 





A. RANSOME & CoO., LTD., 


Works and Head Office: 
LONDON OFFICE: 





Stanley Works, NEWARK -ON- TRENT. 


304, KING’S ROAD, CHELSEA, S.W. 


6740 | 














OIL BURN ING BOILERS 


Of various designs and on 
latest principles. 


Having Supplied Large 
numbers during recent 
years. 





All Kinds of 
xiANW DD 


OR 


MARINE BOILERS 


quoted for. 








&. DODMAN & CO. LTD., 





HIGHGATE WORKS, EKING’S LYNN. 5168 





WROUGHT & CAST-IRON 


Pulleys 


SHAFTING, 
PLUMMER 
. BLOCKS, 
COUPLINGS, 
WALL 


BRACKETS, 
&c. 


P sC.Garnett, 


LIMITED, 


CLECKHEATON. ss | 


Telegrams: ‘‘ GARNETT.” 
Telephone: No. 9, CLECKHEATON, 
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FLEMING & FERGUSON, 


LIMITED. 











SPE CIALITY. 
HIGH-CLASS 
Triple Expansion r 


eee ene | Pumping Engines 


AS MADE FoR THE OF THE MOST POWERFUL AND ECONOMICAL TYPE FOR 


_ COUNCIL. - WATER SUPPLY, IRRIGATION, DOCKS, SEWACE, 
Crossness Sewage DRAINACE, &c., &c., 


i 











Pumping Station. 
Rach Engine capable of MADE IN ANY SIZE UP TO A DUTY OF 
23 MILLIONS 600,000 FOOT-TONS PER HOUR. 





Of Gallons per Hour. 


| PHCENIX WORKS, 


a PAI SLEY. 



































“MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES. ens 
MANUFACTURERS OF ; Shee. 
‘LANE’S LAY WIRE RO PES | 
LANG'S LAY WIRE ROPE WHEN NEW. Office : 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S LAY WIRE ROPE WHEN WORN. 9100 








“PALMETTO” a FIBROvuS 


PACKING 


DOES NOT HARDEN. 


THE BRITISH & AMERICAN MANUFACTURERS’ AGENCY, 65 & 66, CHANCERY LANE, LONDON, W.O. %33 


BEST for STEAM, 
AIR, 
AMMONIA. 


Ask for Catalogue A. 


BAT 




















CUILLOTINE SHEARING MACHINE, 
Several sizes to shear from 2 ft. to 7 ft. 6305 





BELT-: R.VEN SCREW PRESS. 


Made in various sizes. 


M ACHINERY for the manufacture bial c Cartridge Cases, Buttons, Coins, Medals, &e. Wiltary Gunpowder & Gun Cotton, Seamless Holloware, &e, 





——— PLEASE MENTION THIS PAPER. ——— 


Renpichiiree: “tno, io TET WORRIN PATHNT Telepone No, 47, Heaton Moor 


CLIMAX" WATER-TUBE BOILERS 


OVER 600,000 HP. IN USE. 
The BEST Boiler for Central Electric Light, Traction; and Power Stations. Absolutely NO DEAD POINTS in Circulation. 


Heating Surface FIFTY TO ONE of Grate. 


ADVANTAGES.—No Screw Joints ; no Metallic Joints; no Packing Joints; no Cast-iron wt iron. Dew os or Headers to cag mg from fer ge ion and contraction ; is perfectly ~ os able to carry _ PRESSURES, 








Ce ans reales oe eens Dex, ut Superhented to over ee ee Tene belies Wass Mesemnton (en Weed Water Raster) dred with faci a taeda ous ——— 
What T. A. EDISON thinks of the Morrin “Climax” Steam Boiler. 4883 
Clonbrock Steam Boiler Works, Brooklyn, N.Y. From the Laboratory of Thomas A. Edison, Orange, N.J. 


Dear Sirs,—Your letter of 30th ultimo is received. I have a “Climax” Boiler, and it is F fm Bey great satisfaction. Taking 


everything in consideration, it is, in my opini ractically and theoreticall , the best boiler so 
ee Bibi so J . Yours truly, THOMAS A. EDISON. 


B. R. ROWLAND & CO., Lio, “ Gumax Woexs, REDDISH, near MANCHESTER 


Sole Manufacturers outside U.S. America, to is all enquiries should be addressed. London Office: 47, Yovont STREET, WESTMINSTER, S.W. 
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FOR 
DRIVING PUMPING, 
MILL, FARM, 
WORKSHOP, BAKERY, 
-WOOD-WORKING, 
LIGHTING, 
And other Machinery. 


ALL SIZES TO 


200 Brake HP. 


TOWN OR PRODUCER GAS. 


(T angye, Mond and other 
Plants.) 











ENGINE GIVING 23 B.HP. WORKING LOAD. 





TANGYES LIMITED, BIRMINGHAM, 


LONDON, NEWCASTLE, MANCHESTER, GLASGOW, ‘iaioarr, JOHANNESBURG, BILBAO, & ROTTERDAM. 
Telegrams: “TANGYES, BIRMINGHAM.” No. 127 B. 











L. SMIT & ZOON, 


SHIPBUILDERS & ENGINEERS, NOTICE THE ADDRESS WELL: 


KIN DHRDIJ EK. oar ROTTHRDAM, HOLLAND. 


Telegrams :—“SMIT-ZOON, KINDERDIJK.” 
— APPLY TO.MESSRS. L. SMIT & ZOON FOR LICENSE TO CONSTRUCT. —— 
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Special arrangement to discharge Hopper by Suction, without using a Water Pump. 
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E. S. HINDLEY & SONS, 


Works-BOURTON, DORSET. 
} 11, QUEEN VICTORIA ST., E.C. 





ONDON SHOWROOMS 
. and STORES— 





DONKEY PUMPS 


All Sizes kept in Stock. 








iat | SAWING 

STEAM | MACHINERY. 
ENGINES J ee 

and HOISTING 

BOILERS. | | MACHINERY 
ol 


WRITE FOR QUOTATIONS. 





WILLESDEN EPAPER 


FOR ALL OLIMATES. 
Used by H.M. and other Governments, War Office, India Office, Contractors, Engineers, &c. 
8-PLY for GABIONS, &.; 4-PLY for WASHERS, PETROLEUM JOINTS, DISCS; 2-PLY for COLD STORAGE. 
- DYNAMO INSULATING, an 
POLO GOAL POLES, TUBING, VENTILATING &c., PIPES, LAUNDERS, &e. prea 7 free. 


WILLESDEN PAPER & CANYAS WORKS, Ltd., Willesden Junction, L 


VALVE BOXES, = 


Specially suitable for all High-speed, Centrifugal and Rotary Pumps, 
— Pulsometers, &c. —— 



























_ SIMPLE. 
LAN EQUAL AREA cu/Ai 
Y) YF , almost p> 

SI dg] STRAIGHT Ad 
\Y and - 5 ae 
y UNIMPEDED , of 

FLOW or LIQUID. 


Telephone; No, 2967, CanTRAL. 
Apply for Pump and Valve Box Lists to-— 


THE HASTE PATENT PUMP COMPANY, 


Crown Buildings, Crown Court, Old Broad Street, LONDON, E.C. 


Telegrams; ‘‘ PUMPERLING, LONDON.” 
6076 


ECONOMISE! ! ECONOMISE! ! 


By controlling Purchases and Consumption of Coal and other Raw Materials. 


Our it Automatic Recording Weighbridge 


80 ‘AT SMALL 










No Checkman 
uired, 

















Delivers Weight 
Tickets 
for each load, 


rie weil 


= Wy tit A 


Or Kee 
Private 

d to Control 
— Consumption of 


Coal or other 


6135 


Agent for Great Britain and Colonies: E. C. KOOP, 42/44, Moor Lane, London, E.C, 





Raw Material. | 


WE WILL GIVE You SAMPLE 


In Sheets and Rings for 
Joints of every 
description. 

Tougher than Leather. 
Doesn’t Stick or Press 
Out. Invaluable for 
Joints where all other 
Packing 
Fails. 


Send for 
Sample to 


Richd. Klinger & Co. 


*B. B.” MALLEABLE [RON H 


CHAINS 
EWART'S 


TYPE. 
750,000 ft. in Stock. All Sizes, 


SPROCKET WHEELS. 
ELEVATOR BUCKETS. - 


BAGSHAWE & CO., 


3, Tower Royal, Cannon Street, LONDON, E.C. 


















IT A 
TRIAL. 


66, Fenchurch St., 
LONDON, E.C, 




















IRON and STEEL 


= | NES 
‘| STRUCTURES. 


HEMINGWAYS, 


MIDDLESBROUGH. LONDON. Me 












































JOHN ROGERSON & CO., LT. 


yg 











CARL SCHENCK as Asestee Germany.| 
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ARC LAMP DUPLEX RADIAL PATENT PHOTO R. BOBY Pe 
COPYING ah 
yi St. Andrew's Works, Bu ‘Buy St, Edmunds, SCREENING 
Ae FRAME, |Awarped coLp mevaL, “A°Sa"=** | 
ae | PARIS EXHIBITION, 1900. ALL punoses. 
cama eur onion : Gals. per Hour. | PRICES. 
pag INJECTORS 1, 180/42 16 0 
Toonnais be 9%. tie tei AI 40 £3 =s O 
£42 10s. wee lel 870, Sa 10 O 
tn ee PSS z! 1440/6 1'7 O 
. — ve ri 








J. HALDEN 
& CO., 
8, Albert Square, 
MANCHESTER. 
8 & 9, Gt. Chapel St., 
Victoria St. 


LONDON, S.W. 
8, Grainger Street, 
Neweastle-on-Tyne. 
65, Moor St., 
BIRMINGHAM. 


40, West Campbell 
Street, 
GLASGOW. 
Sole South 
Eldelberg Bros. & Co., 


Pretorius Street, 
PRETO 








P. O, Box 232. 
Telegrams : 


ADVANTAGES OF DUPLEX RADIAL PHOTO COPYING FRAME, 
ying indoors at any time where electric current is available. 
— be! en eee ee eS 
— ere ently—no shifting, no carrying 
unity from accident cnoured by the frame remain’ 
" for operators (when placing in or taking out lng og the pedestal and copies) is the most convenient 
wo full-size tracings oan be copied at one operation. 


THeLISTER ELECTRIG MANUFACTURING to 


(Proprietors: R. A. LISTER & CO., Lp.) 
DURSLEY Z, BNGLanyD. 
London :—52, Cannon Street. Glasgow :—50, Wellington Street. 





“ Ibis.” 


eg 


A. 
B. 
Oo. 
D. 
pa 


rt 














“ ELECTRICITY, weenie whbell 


Telegrams : mans al Telephone No. 6, DURSLEY. 


Contractors to H.M. Government. 
On Admiralty, War Office and India Office Lists, 





DIRECT-COUPLED SET, 


“LISTER” 6054 





26 Sets of “LISTER MOTOR-GENERA TORS have, during past year, been 
supplied to H.M. Government. 


COMPARE OUR PRICES, DESIGNS AND QUARANTEES BEFORE BUYING EL@EWHERE, 





RIA. | Write for Price List 














THE CONSOLIDATE ENGINEERING CO., LTD., SLOUCH. 


C. LINDLEY & CO., mo 


—- ~4-« ON ADMIRALTY LIST. 
ea MANUFACTURERS OF ceiiies 
ae BOLTS <¢ & NUTS, | 
. yy Bright St Brass, | 
Gun-Me &c. 





by 
p= 
—— chines. 











and compare MANUFACTORY : 54€8 
our prices with other Bravvor Works, LUDDENDEN, 8.0. Yorus. 
manufacturers. (L. & Y. R., Luddendentoot Station). 
_ LARCE STOCKS 
9, WAINGATE, SHEFFIELD, i cameeed LLL Ma eral “ 
elle ' 
Beanvolr Works, LUDDENDEN, 8.0. YORKS. LONDON, N. 





For Absolutely Unequalled Efficiency. 


THE BAKER 
OIL SEPARATOR 


THE BEISSEL 
WATER SOFTENER. 


6256 





FOR EXHAUST 
STEAM. 








High Efficiency, 
Perfectly Automatic 
and Continuous. 








Catalogues may be had on application to 
BAKER’S Patent Appliances Co,, Ltd, SCARBOROUGH. 


— ~PATEBNT — 


AIR COMPRESSORS. 


TO ANY PRESSURE. 
VACUUM PUMPS, 
BLOWING ENGINES, 


&c., &c. 
: The idea! Air Com r for Pneu- 
matic Tools, Acid Lift 














Lifting, &c. 
same — oe 
“ ir Compressor, giving the 
“same Air Pressureas Steam Pressure 
used. Made also to drive by Belt. 


ALWAYS IN STOCK OR PROGRESS. 


GEORGE “SCOTT & SON 
(LONDON), Ltd., Engineers, 204 
44, Christian St., LONDON; and 67, Lord &t., LIVERPOOL, 


Steam E 
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Sort WATER. 


THE KENNICOTT SYSTEM. 


THE MOST EFFICIENT. 
THE MOST ECONOMICAL. 
THE MOST ADAPTABLE. 











We make nothing but Water Softeners, and only 
build a machine after a particular water has been 
analysed by us and its correct treatment ascertained. 

No charge for analysis or estimates. 

Every machine absolutely guaranteed to perform 
certain work or taken away without cost. 

Send for Catalogue with full description. 


ALL MACHINES MANUFACTURED IN GREAT BRITAIN. 


KENNIGOTT WATER SOFTENER 60.,/—=== 


29, GREAT ST. HELEN’S, LONDON, E.C. 658 
- 77, JACKSON BOULEVARD, CHICAGO, ILLINOIS, U.S.A. 








| oT ks eile’ q 
bs OR tattcs | 





l aoa 


AMERICAN OFFICE - - - 


AILLING CUTTERS 


REAMERS, 
MACHINE RELIEVED 
GEAR GUTTERS. 


E.G. WrRI@LEY & Co, Lp., 


Foundry Lane Works, SOHO, 
BIRMINGHAM. 


“CUTTERS, BIRMINGHAM.” 








Involute Geareutter for cutting 
teeth eels. 


of Gear Wh Telegraphic Address : 








— Tam — 


MASON IMPROVED STEAM PUMPS. 


HIGHEST ECONOMY IN FUEL & EQUIPMENT. 


All Sizes and Capacities. For Heavy Pressure or Boiler Feed Pumps. 


NO DEAD OENTRE. 
OUTSIDE VALVE ADJUSTMENT. 
SEAMLESS COPPER AIR OHAMBERS. 
TOBIN BRONZE PISTON RODS. 
LONG STROKE. 


RELIABLE AND DURABLE. 


Manufactured by 


THE MASON REGULATOR CO. 


BOSTON, — a S.A. 
LONDON: 


“COPENHAGEN : | 
oth 147, Queen Victoria Street. 33, ‘Rue don 1 Potgnos. 
SYDNEY: xxiii 5 sa ete oe ‘Street. MELBOURNE: 485, Bourke Street. 


BEARINGS sexwerzs 





























PRICES beg valehinins Oilless 
80LE and 
Bape eee a, Carbonated 
FLEMING, BIRKBY ~ and Ge , 
GOODALL, Ltd, Machinery, 





Clifton Bridge Mills, 
BRIGHOUSE, 


MARGO & CO., Blctia ani sam Engineers, 


London Street, GREENWICH, S.E. 
ELECTRICAL PLANT OF myeRy aa ae eg AND INSTALLED. 
Ali kinds of Engineering Work done for the 


Motor Car Work, 
Dynamos and Switehpeorée, "Trnmrormers ae. &e. Accumulators charged 


Inventions worked out, Models and any Machine or Aepereenn sae 0 Contes and special facilities 
for placing same on the market here and abroad. 


Gold Dredges 


Designed and Built te Suit all Conditions. 


Improved All-Steel Prospecting Dredge 
| Light, Strong, Cheap and Efficient. 
A. W. ROBINSON, 

14, Phillips Square, Montreal, Canada. 
25 years’ experience in more than 125 dredges. 
Cable rey “Di a 

Code ABC, Fou A 


6142 











OGILVIE DREDGE, STUART RIVER, YUKON. 
Send for pamphlet, ‘ en 


D. & J. TULLIS, LTD., 2 ammeuseas SA 
fitted up onthe mat er Pressure Washing and Disinfecting Machine. 
nd economical princi: ; } 


Corliss Engine. 











Monti 
Edition. 











Fy 





thee] 













Sendjfor Particulars of : 
Our now, C.F ot 
Hydro E 


LONDON OFFICE: 
35, QUEEN VICTORIA 


New Descetua tee Ironi 
Machines: ing Street, E.C. 
Rollers 18 in. and 24 in, dia, 
New L, Washing - Machine, cation and 
artery Casing” oF Complete be etane 


Absolutely the best value in the Trade. 


Modern Foundry Plant. 
PRIDMORE 
MOULDING MACHINES 


J. W. JACKMAN & CO. 


LONDON: 39, Victoria St. GLASGOW: 60, St.’ Enoch Square. 


BUFFALO 


PATENT 

DOWN 
_DRAFT 
FORCES. 


Smoke Removed as 
Generated. 

Light not Obstructed 

§ by overhead piping 
Free Use of Crane. 

Increased Output. 


Gend for F.D.02, Cat. 


e74 
Victoria Street, 


application. 5977 

































WITHOUT OIL 


Buffalo Forge Co., * 





- LONDON, &.W, 
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NOTA HACK SAW 


OF THE ORDINARY KIND, BUT 


HERBERT’S PATENT 
QUICK-CUTTING 


Eccentric Sawing Machine 


WHICH CUTS 


GIRDERS 


AND OTHER HEAVY WORK UP TO 


20° BY 12’ 


Made in Three Sizes: 








mee 


6101 


No. | Capacity 6” by 6” 
No. 2 ss 12” by 8” 
No. 3 i. 20” by 12” 





CorNnBROOK Park, HULME, 
MANCHESTER. 


EDWARD C. HERBERT. Ltp., 


S WORKMANSHIP AND MATERIALS. 
N ye 1G» S: 
‘ U cr ab ge 
i, cHh Ub 


ED ep GEARING 


REQUIRING FIRST CLAS 


= “0r8 


S: 
whee 


fn 


per ea 
a E MOL 
MACHINE © AND P} A 
MACHINERY £°" WHITE LA el WORKS, 
GRAIN ELEVATORSan? FLOUR MILLS, BRASS, COPPER 
TIN PLATE ROLLING MILLS, CABLE. an¢MARINE RAILWAYS, 
POOLE-LEFFEL TURBINE WATER WHEELS. 
Ip DREDGING MACHINES. H. 
WN CIRCULARS \CATIO Not 
As INgs {RE 


S 
ex 
L st 


rs 


a4 


0.000 LBS. TENSE 


Dormant Weighing Machine. 


PATTERN No. 88. 



















———____.— 


FIXED FLUSH IN FLOOR. 








Fitted with our =§«- ee y Be 
/mproved Fitted 
Steelyard, having with Drop-Catch 
Engraved to lock the 
Zine Index Plate Steelyard when 

and out of use. 


Slide Weights. 


SAML. DENISON & SON, 


FAR HUNSLET, LEEDS. 


LONDON: 9 to 15, Leonard St., B.C. 





OIL SEPARATORS 


FOR Sees, bios 





This Separator effectually 
extracts all grease from 
Exhaust Steam without the 
use of Chemicals or 
Filtration. It is working 
and giving the highest 
results at Electric Light 
Stations, Mines, Works, &c. 


BERRYMAN FEED HEATERS, 
DETARTARISERS, FILTERS. 


JOSEPH WRIGHT & CO., Tipton. 























x x 





ACCOITDEMN T'S or at xinvs. 


EMPLOYERS’ LIABILITY, ACCIDENT & hag 
BURGLARY & FIDELITY In INSURANCE, 


RAILWAY PASSENGERS’ ASSURANCE co., 
Established 1849. Claims paid £4,500,000. 
64, CORNHILL, LONDON. A. VIAN, Naa: 


CHARLES CHURCHILL & 00., L- 


AGENTS FOR 


“NORTON” EMERY WHEELS. 


, &6.) 








LARGE STOCKS OF EMERY WHEELS 


of all Sizes, Shapes, Grades, &c., for 
IMMEDIATE DELIVERY. 


BIRMINGHAM: 2 to 40, Albert St. 
MANCHESTER : 2, Charlotte St., Mosley St. GLASGOW: 52, Bothwell St. 








London Office: 32, Gracechurch Street, E.C. 


NEWCASTLE-ON-TYNE : Albion Buildings, St. James Street. °° 
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’Phone: 5770, BANK. Telegrams: “‘METALADOS.” Cables: ‘* ROBHUNT.” 
BRITISHo BURAAV. 


ROBERT W. HUNT & CO., Engineers, Norfolk House, Cannon St. E.C. 
INSPECTION anpd TESTS orf RAILS anp FASTENINGS, STRUCTURAL 
MATERIAL, BILLETS, PIG IRON, AXLES, CARS, MACHINERY, &o., &o. 

WwW. L. COOPER, Manager. JOHN J. CONE, Resident Partner. 

American Offices :—CHICAGO. NEW YORK. PITTSBURGH. 5761 














= => 


OIL & , TNCHES. 


Complete Boats or Machinery only. 


BUILDERS OF ALL KINDS OF 5815 
STEAM MACHINERY or YACHTS & LAUNCHES COMPLETE. 
MAKERS OF PATENT “SIMPLEX” STOCKLESS ANCHORS. 


VOSPER & CO., LD. PORTSMOUTH. 





SS 




















LATEST APPLIANCES. 


CHEAP, 
; MEDIUM, OR 
| HIGH CLASS. 
ACCURATE WORK. MAKI NG 


DAVID BROWN & SONS 


(HUDD2:), LTD., 
East PARADE WORKS, 


HUDDERSFIELD. 


Telegrams: ‘ Patterns.” Telephone: 339. 


PROCTOR’S PATENT SHOVEL STOKER 


AND MOVING FIREBARS. 


6837 














10,000 FURNACES FITTED. 


15 ’/, So’/, 
MORE 
ECONOMY. DUTY. 


The highest Efficiency guaranteed WITHOUT the 
aid of Forced Blast, and without injury to Boiler. 


JAS, PROCTOR, LD,, ‘tir'teas, BURNLEY. 











Tue LONDON EMERY WORKS CO. 


CONTRACTORS TO THE ADMIRALTY, H.M..WAR OFFICE, AND 
PRINCIPAL RAILWAY. CO.'S. 













a4 ATLAS” | F on ~ - ; MODERN EMERY 


EMERY WHEELS, MAL 
 Atlas"" Emery Cloth, zs Genuine 
Glass & Flint Paper, 3 Ground Emery 


TELEGRAMS; => 


68s, HATTON GARDEN; LONDON, 3.O. 


er 1 yy oy a US eae a a 0 ee eee eee a ae ee ae 


























AIR HEATING 
BY STEAM. 
COMPACTNESS. HIGH EFFICIENCY. 


Fitted with 
ROW’S 
PATENT 
INDENTED 
TU BES. 





ROYLES LIMITED, - 


ENGINEERS AND SPECIALISTS, | | 


_IRLAM, neak MANCHESTER. “: 
SS | | 


a ee ee nee 





0 
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FRESH WATER FROM SEA WATER 


NORMANDY'S PATENT 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 
NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce from Sea Water, Cold Drinking Water of best quality 
when worked with the greasy steam from the main boilers, and at the same 

time will also supply Hot Fresh Water for Make-up Feed. 
LAND 


NORMANDY’S PATENT DISTILLING MACHINERY for 
STATIONS produces (according to type and size of apparatus) 20 to 30 tons 
(say 4500 to 6700 gallons) of Water of the above quality per ton of coal. 


NORMANDY’S DISTILLING MACHINERY has been largely supplied 
to the English Admiralty, and to the German, Russian, Spanish, Dutch, 
Japanese, and other Governments. Also to the P. & O., Royal Mail, and 
many other Liner Companies and Yachts, including the Royal Yacht 
* Victoria and Albert,” Also to Land Stations in various parts of the World. 

H.M.S. “ Powerful,” “Terrible,” ‘ Argonaut,” ‘ Spartiate,” ‘ Majestic,” 
“ Arrogant,” “ Furious,” “Venus,” “ Diana,” ‘ Niobe,” the New Royal Yacht, 
“Formidable,” ‘ London,” “ Hogue,” “ Euryalus,” ‘ Duncan,” “ Cornwallis,” 
and many others, are also supplied with NORMANDY’S DISTILLING 
MACHINERY, made to latest Admiralty requirements. 











WORMANDW’S PATINT 


MARINE AERATED FRESH WATER 60., Lr. 


Opposite Custom House Station, Victoria Dock Road, 


LONDON, E. 
ALSO SOLE MAEZXERS OF 


NORMAND’S PATENT FEED WATER HEATER. 


1658 





Adopted by the British and other Governments. 





BRADLEY UPRIGHT HAMMERS. 


Output is Guaranteed to be 25°/, 
greater than with any other hammers of same rating. 





oe aa NOOO AER = 
a ao 
Made with Heads weighing 15 to 200 pounds. Anvil Blocks weigh nearly or 
quite double those of other hammers. 


Our New American Catalogue, 525 pages, sent free to known 
Correspondents. 






BUCK & HICKMAN, Ltd. 


Agents also for Pratt & Whitney, Brown & Sharpe, Norton Emery Wheels, &c., &c. 


2 & 4, Whitechapel Road, LONDON. 


USINES BOUHEY 


SOCIETE ANONYME. CAPITAL 3,000,000 FRANCS (£120,000). 
HSTABLISHED IN 1846. 
43, Avenue Daumesnil, PARIS (12). 
Foundry and Engineering Works at MONTZHRON (Coéte d’Or). 
Contractors to the French and Foreign Navies, War Departments and Railways. 





MODERN MACHINE TOOLS 


OF ALL DESCRIPTIONS. 
A Large Supply in Stock Ready for Immediate Delivery. 


PLANING MACHINES 


to plane 3 metres wide by 8 metres long. 





6212 





Agency for North Britain :—190, WEST GEORGE STREET, GLASGOW 


AGENTS WITH GOOD CONNECTION REQUIRED FOR ENGLAND AND IRELAND. 


FRIED. KRUPP 


AKTIENGESELLSCHAFT 


GRUSONWERK 


Magdeburg-Buckau. 


MINING MACHINERY. 


KRUPP BALL MILLS 


For Dry Crushing. 





















STAMPS. 


SHOES AND DIES. 
-- A SPECIALITY, 


CONCENTRATING 
MACHINERY. 


BILHARZ 
PERCUSSION 
TABLES. 


6243 





Apply for Catalogues to— 





Txizonans : “ROEBUOK, LONDON.” Teternons Ncs.: 844, $45-and 867, Avenue. 2539 





Sole Agent: W. STAMM, 25 College Hill, Cannon Street, LONDON, E.C. 
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pec Bia seen MARINE BOILERS 


somes: , Luoyns, Boarp or TRADE, BUREAU VERITAS, ome mene nesta UP TO 200 LBs. W.P. 












ERITH’S ENGINEERING 00, 


MAKERS OF 
Heating Apparatus, 


Drying Systems, 
Mechanical Draught, 


Fans and Blowers 
for all purposes, 


Underfeed Stokers, 
Feed Water Purifiers, &c. 


ENQUIRIES SHOULD STATE REQUIREMENTS. 


70, Gracechureh Street, LONDON. 


















5749 




















Hydraulic, Gas & Water Mains, Storage Tanks, Oil Stills, Scrubbers, Washers, Roofing, &c. ! 


A.F. CRAIG & CO.,L?» PAISLEY. 


LONDON ADDRESS :—97, QUEEN VICTORIA STREET, E.C. 5371 








STOCKTON IRON FOUNDRY, 
West Row, STOCKTON-ON-TEES. 


1903. 





HENDRY’S LAMINATED 


(Patent). 
SPECIALTY UNEQUALLED 
IN JAMES HENDRY, for 
LEATHER LAMINATED LEATHER WORKS, DYNAMOS 
BELTING, Bridgeton, GLASGOW. and MOTORS, 
“ PM an oy 4 ver (Sovperahon vane 











TO: USERS OF LIFTING AND HAULING MACHINERY. 





Dear Sirs, 

In sending us your enquiries we shall 
esteem it a favour if you will supply us with 
as much information as _ possible respecting 
the nature of the work you wish to accomplish, 
as this will greatly facilitate the getting out 
and despatching of our estimates. 


Yours truly, 


ROBERT ROGER & Co, 


BRADBURYS 


Newly-designed 


STANDARD 


Milling Machine WA 


SPEED, 
ACCURACY, 
“ADAPTABILITY, 


° Al. 


Prices and particulars set seiseiaiaic bine a 
Wellington 


BRADBURY & 0, ur wy Works, 


8, Farringdon Avenue, LONDON, E.C. 


5688 


L tp. 











= OLDHAM. 


VN, was) 


«b 


\ 


s—— 











“SIROCCO” CENTRIFUGAL FAN, with Ring-Lubricated Pedestal Bearings. 


DAVIDSON’S PATENT 


“SIROCCO” FANS 


(CENTRIFUGAL AND PROPELLER TYPES) 


For Ventilating, Forced Draught, Induced Draught, Drying, 
Cooling, Dust Removal, Forge Fires, &c. 


CATALOGUES Oar APPLICATION. 
DAVIDSON & CO., Ltd., sence vous, Belfast. 


Branches and Agencies:—LONDON, MANCHESTER, GLASGOW, 
NEWCASTLE-ON-' » BRISTOL, DUBLIN, and Abroad. 








5819 
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- . TH... 


Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS), 


93, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON & BLOCHAIRN, GLASGQW. 
Head Ojuce: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office; 9, MINCING LANE, E£.C. 


Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 








MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 





CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 


FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all require- 


Our 84 in. centre LATHE for ber Cutting Steels, 


Spindle bearings are large. 






Front bearing 3 in. diam., 4} in. long. 
Double gear ratio, 9 to i 
Different in pitch; gives a smooth drive. 











Write for fullest particulars. 
D. MITCHELL & 60., Ltd. 
ENGINEERS, 
PE omasoyeee igt guage 
“Tools, Keighley.” 
LARGEST MAKERS saiaaeian 
in the — of — 
p World of A every description 
RESSURE | pect 
ENGINE 
Gauges. and 
ON ADMIRALTY LIST BO [ LE at 
mesesvnzcavens, || © FITTINGS 
eae ey Cc Works at Whitworth Street, London Road, MANCHESTER. WRITE 
RANOHES AT LONDON AND GLASGO 6042 for Lists, 














ments. 5823 











GRANKSHAFTS AND FORGINGS, 


(On ADMIRALTY, WAR OFFICE, &c., LISTS.) 





Specimen of Bent Loco Crank Axle in the forged condition. 


WOODHOUSE & RIXSON, 


SHEEE ITE TL. D. 








Motors USED ON CRANE WORK 








TAYLOR & HUBBARD, 





LEICESTER. 


WIRES, LIFTING. TEL. 575. 











SWITCHES 


aa ee 


Electric Motors. 


SPECIALLY ADAPTED TO CONTROL 






AND SIMILAR DUTIES. 


Used by the Leading Crane Makers. 








6621 


Ss. H. HEYWOOD, 


Manchester and Reddish. 


GANDY’S « 


NEW CONVEYOR 


wt BELTING 


HAS A HARD SURFACE. 


TEARING OR FRAYING IM- 
POSSIBLE. 


PERFECTLY WATERPROOF. 
NOT AFFECTED BY DRY ROT. 
ABSOLUTELY GUARANTEED. 
























This Trade Mark is 
the “‘Hall Mark” of 
its genuineness. 


The Gandy Belt Manufacturing Co., Ltd., 


Heap OFFICE AND WorKs— 


SEACOMBE, BIRKENHEAD. 
























1519 
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M'NEIL’S PATENT. | MANHOLE & SLUDGE DOORS 


When iitedwith Flanged Com m pensation Rings 
will ep a ache gpa 


KINNING PARK IRONWORKS, 
GLASCOW. 


















“ALDULE AE 





becomes a hard ag Iron that will hetremcmce water, 
steam, oil and fire; it expands and contracts the same 
as Iron; when @ lied t> @ blemish in @ casting, the 
emish is removed. 
Send foraCan. When ordering, state for what purpose. 
Sold in 5, 10 and 25 Pound Tins. 


— 
ET EIS SS 


Before using 
Smooth-on. 


For Sale by HODGSON HARTLEY, Ltd., 55, Victoria Buildings, Manchester. 





Sole Proprietors and Manufacturers :— 
After using SMOOTH-ON MFG. COo., Jersey City, N.J.; U. S.A, 


Smooth-on. 





5108 
»» FREDK, A. PULLEN & CO., 7, Martin’s Lane, Cannon Street, London, E.C. 


ARC LAMPS. 
MOTORS, 
GENERATORS. 
SWITCHBOARDS. 
TRANSFORMERS, 








ELECTRIC LIGHT & POWER WORKS, 
OLD CHARLTON 
KENT, 
ENGLAND. 


Telegrams— 
“JUNO, 
OLD CHARLTON.” 





5°82 


DELIVERY 
FROM STOCK. 


W. N. NICHOLSON & SONS, LTD., 


Trent [lronworks, Niarkias- Trent, 
Telegrams: ‘‘NICHOLSONS, ENGL AN D, 


NEWARK, ENGLAND.” 


BOILER DEPARTMENT. 


Telephones — 
117, WOOLWICH. 





ABO Oops, Fourrs Eprnon. 


Steel semi-fixed Loco.-type Multitubular 
Boilers for normal and higher working 
pressure, 

Vertical Cross-tube and ‘‘ Field” Boilers, 

Underfired Multitubular fixed Boilers, 

‘* Colonial” self-contained Boilers. 

Cornish, Cylindrical, and Tubular Boilers. 

Launch and Marine Return-tube Boilers. 

Patent Sectional Boilers for Mule Porterage. 

Boilers carefully.made to Drawings. 

Drawings and Designs of Boilers furnished. 

New Fire Boxes to Portable Boilers, and 
Repairs. 

Tanks, Cisterns, Steam-jacketed Boiling 
Pans, Digesters, and Air Ramiro, 





FOR Rottinc Stock & Rotary Macninery, 
Caratocue &C FREE ON APPLICATION TO 


I ‘DELAHAY STREET, WESTMINSTER. | 





THE ATLAS BELT MANUFACTURING CO. 































——_ 


Company. Jimited. 


ELECTRICAL ENGINEERS AND 
MANUFACTURERS 
or 


ELECTRIC 
MOTORS 


FOR THE ECONOMICAL DRIVING 
OF INDIVIDUAL OR GROUPS OF 
MACHINES. 








CAN BE ERECTED IN ANY POSITION. 
Sizes from 3 to 150 HP, 





HEAD OFFICE AND WORKS: 


er, ENG. 


THE LANARKSHIRE STEEL CO., qi 


MoOoTHBANWwtL«&. NW.B. 
MANUFACTURERS, BY SIEMENS’ (ACID) PROCESS, OF 


Ingots up to 20 tons, Blooms & Slabs to 18 in. thick, Mild Steel 
Bars, Angles, Balbs, Balb Angles, Bulb Toes, Channels & Girders, 


GUARANTEED TO PASS ADMIRALTY, LLOY DS' AND BOARD OF TRADE. 
LANARKSHIRE LANARKSHIRE 


BRANDS: soier dy dy STEEL. SHIP @ QTEEL. 


Comwrractors TO THE ADMIRALTY. Telegrams ; ‘‘Sramuns, MorHERwsu.” 


5757 

















ANTI- 


GLAGI ER ca METAL 


For all Classes of Machinery Bearings. 











GLACIER R ANTLFRIOTION 3 METAS, . 00., LTD., 
91, QUEEN VICTORIA STREET, Tes E.C, 
TeLzarams: ‘“‘ Beaucoup, Lonpon.” TeLeruons No. : Bank, 5450, 5642 


WORLD-WIDE _ REPUTATION, 


ATLAS BALATA BELTING, 


Manufactured by 


Den Norske Remfabrik, Christiania. 


























Sole Agents for the United Kingdom and Colonies: 





10, NORFOLK STREET, MANCHESTER. 
Every Belt stamped with our “ Atlas” Trade Mark is a guarantee of quality. 







LARGE STOCKS READY FOR IMMEDIATE DELIVERY. 


Specialities : -raw Hide, Chrome and Helvetia Leather, In 














Butts, Belting and Laces. 5220 
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MUSGRAVE'S - - 
“ULSTER” FANS. 


HEATING. 


VENTILATING. 


DRYING. 


ELECTRIC FANS. 


BELT FANS. 


FORCED & INDUCED 
DRAFT. 


@y ESTIMATES FREE. 





HIGHEST EFFICIENCY & OUTPUT. SUCCESS CUARANTEED. 


MUSGRAVE & CO., L™?- 


St. Ann’s Ironworks, Belfast; 97, New Bond Street, London; 
40, Deansgate, Manchester; Guildhall Buildings, Seinghem ; 
Paris; and 53, Victoria Street, London, S.W. 














MANNESMANN 
WELDLESS STEEL 
CYLINDERS 


UP TO 12 in. DIAMETER, 










— FOR — 


| Chloride, Carbonic Acid, | 
Ammonia, &c., | 


In accordance with Government Specification. 







| FITTED WITH CAP FOOT and VALVE | 
IF REQUIRED. 


LARGEST OUTPUT IN GREAT BRITAIN. 














a IN EVERY WAY. 








THE 


BRITISH MANNESMANN TUBE C0., L® 


110, CANNON STREET, E.C. 5548 
WORKS: LANDORE (SOUTH WALES). 











‘Grover Spring Washer Nut-Lock 


aivina a BoLt AGTIVE ENERGY 
in aopiTion TO PASSIVE RESISTANCE. 


Patented at Home and 
Abroad. 





A Standard Fastening on the 
Largest Railway Systems in the World. 








SCORES OF MILLIONS IN USE. 





LIMITHD, 





TevecraPuic Apprgss: ‘ADOPTED, LONDON.” 


" GROVER & CO.,| 
WHARF ROAD, LONDON, N. «0 | 





C. ISLER & CO., 


CONTRACTORS TO H.M. WAR DEPARTMENT, 
BEAR LANE, SOUTHWARK, — S.E. 


An he i 


= 
is ‘1 
id Wanielsson se. 


C. ISLER’S BORING TOOLS 
For Artesian Wells and other purposes. 


c——. 


























ARTESIAN = th 
TUBE ‘ic 

WELLS mil | mat 
Pure and Copious malas les RSD 








Water Supplies. 
| Cv Isler & Co.’s Patent Registering Turnstiles. 
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WILLIAM BEARDMORE & CO. 


LIMITED. 
PARKHEAD FORGE, ROLLIN ROLLING | MILLS ANI AND STEEL WORKS, 


GLASGOW, 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORCINGS OF ALL DESCRIPTIONS AND DIMENSIONS. 


(ALL STEEL BY SIEMENS PROOESS.) 
Admiralty, Lloyds, Board of Trade, Bureau de Veritas, Indian State Railway and ether Tests at Works. 
; SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government, 

CONNING TOWERS, &c., Finished Oomplete, 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 

Steel BOILER PLATES of largest dimensions. 
All kinds of FLANGING WORE by Hydraulic Pressure. 9770 


THE HYDE WINDLASSES AND GAPSTANS 
. are the Most Efficient. 


They are used by the Imperial Russian Navy, 
and almost exclusively by the United States Navy. 


They have been adopted for all ships now build- 
ing for the American Line, Red Star Line, Atlantic 
Transport Line, Pacific Mail Steamship Company 
a all principal Coast-wise Lines of the United 

tates. 














6057 


MANUFACTURED BY 
The Hyde Windlass Co., 


BATH, MAING, U-S.A. 





STEAM TOW-BOAT WINDLASS,1 
with bitts, with Engines under deck. 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
. CYCLOPS WORKS, 
we 


BEDFORD. 


TIT 








6747 


Telegrams— 
“Grafton, Bedford.” 





ee Descriptive Price List free on pense 





The ONLY aAITiIOn: STEAM ORANE used in a the 


PARIS & GLASGOW EXHIBITIONS 


REFLEX WATER GAUGES. 


(Pane) RICHARD KLINGER & CO., Engineers 


Gqotsintenita joe healt. ho, 
























i | F. ty 68, Fonchoreh St., 
$ S 3 London, £.C. 

j t : ss 
wT) ee “RAPID” 

cr Keeldents Re-starting 
i ges to Injector. 

gly Toknal ay Pir 
i Epler nptars ie. | 
1 — Takes Hot Water. = a 
8 UNSURPASSED. oo il 
i so he 














ELEVEN FIRST AWARDS. SEX 
Gold Medal at Edinburgh, 1890, & : 


Highest Award, {, Chicago, 1898. 


Per RTM GAS” GLASS 


HN AONCRIEI 


tat RARAU Loy 
Ra | OY 





F,PERTI 











AND ENGINEERING 60, Lo. 


The Maxim Works, 
Gillingham Street, Victoria, WESTMINSTER, S.W. 


Telegrams :—‘‘ ARCONCELIO, Lonpoy.” Telephone :—No, 731, WEsTMINSTER. 
A BC Cope used. 


“ BERRYMAN” 


FEED WATER HEATERS. 
“WARWICK” : 
HEATER DETARTARISERS 


WATBR SOFTENERS. 
GREASE SEPARATORS. 
FILTERS AND CONDENSING PLANTS, 
MANUFACTURERS OF THE CELEBRATED 


MAXIM ELECTRIC INCANDESCENTLAMP 

















d OHN ABBOT & CO., Ltd., 
seez| ENGINEERS, 


GATESHEAD-ON-TYNE, 


London Office :— 
SUFFOLK HOUSE, LAURENCE POUNTNEY HILL. 
On Admiralty List. 
HYDRAULIC 
MACHINERY, 
ENGINES, 
BOILERS, 
BRIDGES, 
ROOFS, 


Of all descriptions. 


TRON AND BRASS FOUNDERS, 
IRON MANUFACTURERS, 











Telegrams :—‘* Abbot, GATESHEAD.” 896 





JOHN A. BREMNER & CO., 


— MANUFACTURERS OF — 





London Office: 79, Mark Lane. 


SPECIAL CYLINDER 
AND VALVE OIL, 


MANCHESTER. 













MARINE AND STATIONARY 5 


ENGINES, SPINDLES, AS SUPPLIED TO THE 
LOOMS, LATHES, &c. ADMIRALTY. 5873 
cng tte EGE, ag RS, 


Newcastle-on-Tyne : 


Cardiff: 123, Bute Docks. 1, Sandhill. 
Glasgow: 79, West Bement Street. 


Liverpool: 3, Old Church Yard. 
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HANIELALUEG joao 


URS 3 HTN) 43 


' GERMANY 











MAKER of ALL CLASSES of STEAM BOILERS, 


SUITABLE FOR ANY WORKING PRESSURE. 


BOILERS made to LLOYDS, BOARD of TRADE, or any BOILER INSURANCE C0.’S requirements, 
VERTICAL BOILERS, most sizes on STOCK, 


READY FOR IMMEDIATE DELIVERY. 


WALTER W. COLTMAN, 


CHNTRAL BOILER WORES, 


LOUGHBOROUGH. 6975 


Telegrams: ‘‘ Borers, LoveHporoucH.” Nat. Telephone: No. 51. Code : Fifth Edition A BC. 

















ELECTRIC CRANES! 


UP TO 


ROLLING MILL PLANTS 100 Tons 
HYDRAULIC PRESSED FORGINGS 


of Siemens-Martin Steel, Nickel Steel and Homogeneous Iron, 
up to a weight of 40 tons. 


STEEL CASTINGS 


of every description, up to 50 tons. 


INGOTS 


of Siemens-Martin Steel, Nickel Steel, or Homogeneous Iron, for all 
requirements, delivered to all Stations in the United Kingdom. 


ALL MATERIAL TO BRITISH TESTS. 


HYDRAULIG MACHINERY. 


FOR DETAILS, CAFALOGUES AND PRICES, APPLY TO— 


L, RUSDEN, Royal Insurance Buildings, Queen Street, NEWCASTLE-ON TYXE. r 


A. R. BROWN, McFARLANE & CO., Lad., 34, West George Street, GLASGOW. | 
> HAMPTON, 7, (uaia Sauare, BELTAS? Tuomas BroADBENT & Sons, LimiTeD, 
5972 HUDDERSFIELD. 8777 x 


LONDON OFFICE: F. s. DUDGEON, 30, Great St. Helen's, B.C. 


Gearing Roll Pinion Housing Frames. 














SEND FOR NEW CATALOGUE. 
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JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, _ emery WHEELS 
EMERY CLOTH, For all Purposes. 
Wellington Mills; QLASS & FLINT PAPERS, 


OO BLACK | LEA D, &C. 


SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTIOULTURAL WORK. 
NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY pon. pt 
Over 1,000,000 superficial feet in use on 2, 500 Structures, 











eee 
EELS RTS 


GROVER & CO., LIM., <i 


BNGINEERS, &c. SSS'ZZa 


SS fe, 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, ¥. = 


Write for Tihustrations and full Portlindase (sent pa free). 














CO. 


Limited. 


DOULTON 
PLUMBAGO 
CRUCIBLES 


WORES: : 
' LAMBETH, LONDON, ROWLEY REGIS 

STAFFS, SMETHWICK, 8T. HE, a 
PAISLEY, W.B., and PARI8, 


DHPOTS =: 
Granville 8t., BIRMINGHAM. 
100, 8oho 8t., LIVERPOOL: 
8t, James 84q., ” MANCHESTER. 
88 & 40, Bothwell St., GLASGOW. 


~ Ronal Houlton Potteries, 














We make Injectors for all duties. . The illustrations represent on!y a few 
of our patterns. ener List sent on application. 


ORIGINAL PATENTEES 
and . Manufacturers in Great 
Britain of the Self-acting In- 








” aeieeten, LOMDPDON, S.F. 








jector and Sole Manufacturers 

of (Pattern 8) the only Injector 

which by one movement 

steam is turned on, Injector 

started,.and steam and water 
* ‘cones adjusted. 





“IT’S IN° THE JAR.” - 


ub | 55 
preumATIC JARRING 


MOULDING MACHINE. 


Moulds from 1 to 12 inches 
high completely rammed in 
from 10 to 15 seconds. 

No hand-ramming required 
as on other power-mouldihg 
machines. 

Moulds are rammed. more 
uniformly than any moulder 
ean do by hand. 

Either compressed air or 
steam may be used. Maximum 
pressure required, 60 5 per 
square inch. 


Capacity practically unlimited. 





OTHER SPECIALITIES: 
Pneumatie Sand Sifters. 
Pneumatie Hack Saws. 
Pneumatie Forges & Heaters. 
Air Compressors. 





WRITH FOR PARTICULARS. 


THE PNEUMATIC ENGINEERING 
APPLIANCES 60., Ltp, 


PALAOE. CHAMBERS, . ‘WESTMINSTER, LONDON, 5S. Ww. 


9, RARD. 6034 
Teens SNEUMOGRAM, LONDON. T. W. FORD, Manager. 





D 





9” 
ee 
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Published This Day. 


NEW TELEGRAM 
CODES 


MOREING and McCUTCHEON. 


A Universal 
Combination Cipher 
System 


EFFECTING AN 


Average Saving 
or 65° o 


OVER ORDINARY CODE METHODS. 
A PERFECT MEDIUM FOR 
ECONOMICAL TELEGRAPHIC 
CORRESPONDENCE 

















in Three Vols. 


Cope l. 


The General 
Commercial and Mining 
Telegram Code. 


243,000 Worps AND SENTENCES. 
$1,000 Extra Cirner Worps For TaBLEs, &. 
TOTAL: 2,500 PAGES. 
BOUND IN HALF-PERSIAN MOROCCO, 


£5 :5:0 NeETT. 


Cope Il. 


The Multiform 
Combination Telegram 
Code. 


206,460 CirpnerR Worps, 
Eiaiit ARRANGEMENTS OF 125,000 NUMBERS. 


960,045 EcoNOMICAL COMBINATIONS. 


BOUND IN HALF-PERSIAN MOROCCO, 
£8 :8:0 NETT. 
Cope Ill. 


The Catalogue 
Combination Telegram 





Code. 
274,979 SeraRATE REFERENCES TO ARTICLES 
OR ITEMS IN COMBINATION WITH PHASES, QUANTITIES, 
Pricks, SuirpMEnts, Ports, &c. 


BOUND IN HALF-PERSIAN MOROCCO, 
£7:7:0 NETT. 


NEW TELEGRAM 
CODES 


BY 


C. ALGERNON MOREING, 


M.Inst.M. & M., M.Inst.C.£. 
(Bewick, Moreing & Co., Civil and Mining Engineers), 
AND 


FREDERIC G. McCUTCHEON, 


Author ¢ of the 
"Te elegram Formula,” ‘ Telegram Cyclopedia,” and 
‘Imperial and Colon ial’ Telegram Code.’ 


A COMPLETE 
TELEGRAPHIC 
CYCLOPADIA, 


INVALUABLE TO 
ALL WHO USE THE CABLE LINES. 


The Latest, Most Exhaustive,Concise 
and Economical Cipher System 
in Existence. 
EXPLANATORY PROSPECTUS POST FREE. 


6265 





LONDON: 


PUBLISHING OFFICE, 
23, Cocoxspur Street, S.W. 





STRUCTURAL ENGINEERS. 


Manufacturers of 


STEEL and IRON ROOFS, 
BUILDINGS and SHEDDING 


Specially Designed and Adapted 
to the Requirements of 


ENGINEERING AND INDUSTRIAL WORKS, 
TRAMWAY SHEDDING, COLLIERIES, GASWORKS, 
DOCK SHEDDING, PRODUCE STORES, &. 


Plans and Estimates furnished on receipt of necessary 
information. 


5 ‘ 
Machine Shop supplied and erected for Engineering Works in the Midlands. Engineers or Architects’ own plans estimated for, 


BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 


Illustrated Catalogues, containing useful information and varied examples of constructed work, free on application. 4184 


LONDON : 49, CANNON STREET, E.C. GLASGOW: CLYDESDALE IRONWORKS. CALCUTTA: 31, DALHOUSIE SQUARE. 


FRIED. KRUPP, Essen « ANNEN, 


Manufacturer of Crucible & Siemens-Martin 


STEEL CASTINGS 


EBEOR ALI PURPOSES. 
To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 


A. & J. MAIN & CO., Limitto, 




















APPLY TO 


AUGUST REICHWALD (‘s:s2:"S*2"), Finsbury Pavement House, Finsbury Parent, BC 
ISAAC STOREY & SONS, Limited. 








gunensl® | F | 
pe 1 f ul ] gONDENSER® 
ain AND = worok 
pour paves 
punirs: punts: 
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Empress Foundry, Cornbrook, MANCHESTER. 
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SPECIALLY SUITABLE FOR 


HIGH-PRESSURE 
OR SUPERHEATED 
STEAM. 








SOLE MANUFACTURERS :— 


THE WASHINGTON CHEMICAL CO., LD. 


Washington, 


MAGNESIA COVERINGS. 





SUNDERLAND CORPORATION'S NEW ELECTRIC POWER STATION. 





Co. Durham. 

















Telegrams: VICKERS SHEFFIELD. 








20 B.HP. VARIABLE SPEED MOTOR, 275—800 r.p.m. 





VICKERS, SONS & MAXIM, Ltd. 


‘SHBFFIBLD. 


Makers of CONTINUOUS-GURRENT GENERATORS & MOTORS 
And COMPLETE EQUIPMENTS FOR ELECTRIC DRIVING OF FACTORIES. 


=| GENERATORS wat 


ON ADMIRALTY LIST. 








Up to 1000 Kw. | 
OPEN & ENCLOSED MOTORS 
Of Standard Sizes from 6& to 100 B.HP. 


CRANE MOTORS 


5 to 100 B.HP. 











Quick Delivery of wx 
Standard Sizes. 


VARIABLE SPEED MOTORS, 


With Wide Range of Speed by Shunt Regu- 
lation for Machine Driving. 








KERR, STUART & CO. 















Of all Types, Sizes and Gauges, 





Tipping Wagons of every description. 





Points and Crossings to any Specification. 


13 ga 


Qe  ufijiacx) 


Portable, Tramway & Permanent Way Material. 














OATALOGUES. 

Catalogues, containing over 200 Illustrations, 2300 
and complete DATA, | forming the” most 

comprehensive Manuals on Light Railways ever issued. 







WORKS : STOKE-ON-TRENT. 2440 


OFFICES : 20, Bucklersbury, E.C. 


KERR, STUART & C0." 















All communications to be addressed to the London Office. 
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WM MUIR & CO 

















fu a 
gs Pé¢ B 
$s oR es 
LIMITED, |zg2E 3 af 
Sherbourne Street ose em x < 
MANCHESTER ee i S STERNOLINE. she 
s = 3 
Tele, Address, “BRITANNIA, MANCHESTER.” te: 3 = a : | GRAND PRIX, Paris Exhibition, 1900. © E 
’ 2 2s a 
Telephone, No. 529. o§ 58/§ Th x a3 5 
ese i SG“ 3 : IJNMONYSLS Swe 
MANUFACTURERS OF es r = . ® 
MAOHINE 7 TOOLS of the most| o “ 4 = ad Sy et 
essential conveniences. rn ro S % , 
MILLING MA MACHINES 28 follows: | 3 mt 3 
Ht R RIZONTAL Sizes of these Machines 7 = *PuViaay PUY BPU)AY 3VIA JO SUNOY, [UdJIuIA OY) [1V UT $910)8 
VERTICAL,” (Tost massive. SS] s9useag pasdg-ySiH 40) . IONHSIS., ‘SHOLVOILGNT H3I4UNVIS YOS INVOINGNT NTIONNILS 
HURES Patent xUNIVHRSAL|=™= 
MILLING MACHINES with two 
FoR cae pores rx STEAM HAMMERS 


ALFRED "MUIR’S Patent MILL- 
CUTTERS, which remove 
more maleal in‘ given'ti than any ote 


M LLING CUTTERS, Ordinary. 
Oo aiHR GRINDING MA- 


GRINDING MACHINES, tang 


HOLLOW W MANDREL LATHES, 
o_o = ol 2 in Mandrel up 


BRASS- Tisai 


SPHCIAL BRASS 
LATHES with Capatan ‘Ros 


Guide Screw 
HANSON’S GING MA- 


CHINES, for Flanging Rings of Boiler 


ALFRED MUIR’'S Patent OVAL 
HOLE and ULAR HOLE 
BOR. RING MACHINES, for Marine 


JORDAN'S Patent urls 


DRILLING MACHIN®G, for 
Boiler Shells and Boiler Flue 

for Ord- 

6137 


SPECIAL MACHINER 
nance, Small Arms, &&. 


We have in 8TOCK or in PROGRESS various 
sizes and descriptions of the above, also MA- 
CHINE TOOLS which are in general demand, 


. THE .. 


TRATTON 





ErARATOR ia 


INSURES 


DRY STEAM, 


no matter how long your steam pipe, 
nor how much = boiler may 1) 





SEND FOR OUR NEW CATALOGUE. 


The Goubert Mfg. Co. 


NHW YORE, U.S.A. 6x 


C. R. HEAP, Agents for Great Britain, 
47, Victoria 8t., Westminster, London. 
Telephone No. ; Post Office, Victoria, 86, 





THE STERN-SONNEBORN OIL CO. (late STERN BROS.), 57, Gracechurch Street, LONDON, £.C., and 108a, Hope Street, GLASGOW. 























FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES 


FOR SHIPS’ FRAMES, 


FORGE CRANES,Hand & Steam. 


Sugar Oane Mills. Water Wheels, &c. 


DAWIS & PRIMROSE, 
BANGOR WORKS, LEITH, EDINBURGH. 











LAPWELDED GAS, WATER & STEAM TUBES & FITTINGS. 
IRON & STEEL Artesian Well Tubes. Oil Line Pipes. 
BOILER ® Roller Tubes. Patent Flanged Tubes. 


Tubes for High Pressure. 


FLANGES WELDED ON. 


FLANGES SCREWED 
ON WITH 
ENDS EXPANDED AND 
RIVETTED OVER. 


WILSON S AND UNION TUBE CO., | LIMITED. 


Registered Office: 5, Wellington Street, GLASGOW. 6203 
WORKS: Govan Tube Works, GOVAN. Union Tube Works, COATBRIDGE. Lonvow Agunts : JOHN WILSON & CO., 49, Lime Street, E.O. 


STEEL & IRON FORGINGS 


oe” ee Ber = WRIGHT. 











ON ADMIRALTY LIST. 





Hollow Shafting Finished 
in Patent Machine for p 
Boring from Each End 

simultaneously. 

This Orank was finished in 
18 days. 

Weight of Steel Ingote used 

33 tons 0 owt. 0 qr. 

Finished weight, 

11 tons 6 cwt. 1 qr. 

Dis. of Journala and Pin, 188 in, 





DENNYSTOWN FORGE CO. 


DUMBARTON. 


EXCEPTIONALLY QUICK DELIVERY GIVEN 
FOR FINISHED CRANK SHAFTS AND 

STERN AND RUDDER FRAMES. — ww 
ALSO: REPAIR WORK A SPECIALITY. 








FORGE, B, DOUnAaON. 














Dec. 25.1903] ENGINEERING 


25 








S TO HIS 


GRICE GR (43 & SON .. 

















H. W. WARD ra 0, 2 Lane = See 


Telephone: No, 1469, Telegrams: “TUDOR, BIRMINGH 4M.” 





8 in. CENTRE BRASSFINISHERS’ LATHE, with Chasing Apparatus. 1} in. hole through Spindle, 
Friction- geared Headstock, Auto-feed to Turret Slide, Screw and Lever Feed by hand. Turret 
is released, revolved and re-locked by one movement oi Clamping. Lever. 


_ DELIVERY FROM STOCK. 


5876 








nnn imsiegiga eae deta: 


MANUFACTURERS OF SIEMENS-MARTIN 


m STEEL-CASTINGS 
STEEL-FORGINGS 


FOR ALL PURPOSES. 
FRAMES, ROLLS, } OF 


BE 
a 


Siete es 


es 


=o. 
=e =e 


TOOTH WHEELS, CAST STEEL, 
For ROLLING MILLS. sun 


HEA. 


al 


ws Burstinghaus t 06., 
LONDON, E.C., 
76, FinsBuRY PAVEMENT. 
: ——— District Agents for 
aa a ‘STE a a 
ON m7) 05g an ADMIRALTY S LIST. HALIFAX. 





i 














Wells’ “Lightning” 
LIME & COLOR WASHER. 































A Great Saving of Time, Labour and Money. 
NO OUTSIDE POWER REQUIRED. 
Saves its Cost in a Few Days. 
LIME, WHITING, OR COLD WATER PAINTS. 


Applied at a speed of from 10 to 20 square yards 
per minute in a manner superior to rushwork. 
One coat with the machine on rough surfaces is 
equal to two — with — & 6. 


No. 6 (no tank oa 7 7 
No. 4, capacity 6 gallons es 8 10 
No. 4a, on wheels, same capacity as No. 4 9 10 
No. 5, Large Size, capacity 10 gallons .. 10 10 


For Painting Machines see Special 
Catalogue ‘*H.” 


Wells’ “Industrial ” 
OrL LAMPS. 











WORKSHOPS, 
Q RAILWAYS, 


DOCKS, &c. 


No. 4, Price 25s. ea. 100 Candle Power, oon 
_aree s Container. Consuming about 33 Pin 
‘0. 2, 100 Candle Power, 12 hours, stron 
Steal Container, 28s.es. Fitted wrong samp 
18 in. nes of Sheet Iron, stamped in one 
piece, and ename! 


OVER 20,000 SOLD 


This Lamp is constructed on the Regenerative 
Principle. P rhe usual Glass Chimney or Oylinder 
is done away with, and in ite _— are three Mica 

















= or Pan . 
fod crea eet tank 
epring which enters central draught tube. 

WELLS’ 
PATENT 
Santer ara “Waste Oil” 
mio FILTERS. 
OVER 
ee 10,000 soup. 
Inv: cts to users of 


Engines, Machinery, 
&c., as Dirtied Oil, 
which has hitherto 
been thrown away, 
can be filtered and 
used again and again. 


PRICES. 

eo -—For Small 

a eS ‘sers, 17 in. by 
TEMG PAG: Vin. .. 35s. 

ma Er No. 2--A Useful 

Size, 22 in. by 
10 in.. +. 50s. 
No. 3.—For where | 


het 
fe 
<4" 


es 


No. 4.— Large Fil- t 
er, size 36 in. 

On" FILTER. by 16in, .. 110s, 

No. 5.—43 in. by 26 in. 189s. 
No. 6.—Powerful Filter for cleaning large quantities of 

Oil, 54in, by 30 in, 336s. 





Write for Sitti a yp pb Price Lists, giving a large 


A.C. WELLS & CO. 


102, Midland Road, St. Pancras, 
LONDON, 
Works—Carnarvon StrEET, MANCHESTER. 


6128 
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PARIS EXHIBITION, 


1889. 


Lubricating Oils 
GOLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L* 


Oil Refiners, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 
description. 


For Collieries, Iron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 











For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





So_z PROPRIETORS AND MANUFACTURERS OF 


VEITCH WILSON'S 


LUBRICANTS. 


PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICE'S PATENT 
CANDLE COMPANY, Lé 


Belmont Works, Battersea, 
















Guardian Bung Cos St, anchente.| 


DUSSELDORF CRANE CGO., 


| LIEBE-HARKORT, m.b.H., 


DUSSEBLDORFE, 


CRAN ES of every sages saidielly HIGH 


SPEED three motor type 
| QASTING and C G CRANES of five motor type for STEEL WORKS. 








Overhead TRAVELLING CRANES. 
GOT CHARGING HANES uilt, according 


ori 
and C CONVEY. ING OM ACHINES. for coal. 
BARBOUR BRANES cana <n our Grab (patent appl. for), the best now in the market. 
Dusseldorf Exhibition, 1902, Medal for Crane Building. 
COMPETENT AND EXPERIENCED AGENTS WANTED. 


GEBRUDER GOEDHART, Ltd., Dusseldor!, 











GERMANY. 
| Dredging 
Contractors. 


HARBOUR AND 
RAILWAY WORKS 


Undertaken in all Countries. 
5345 


LONDON OFFICE: 
28, Victoria St., 
LONDON, 8.W. 


Branch Establishments: DANZIG, 
KIEL and WILHELMSHAVEN. 














PHOENIX BOLT & NUT CO. 


(WM. M. WARDEN & SONS), 








TRADE MARK 


EANDSwWwoOoR TH, near BIRMINGHAM. 


MANUFACTURERS OF EVERY DESORIPTION OF 


Telegraphic Address— “BOLTS, BIRMINGHAM.” 





BOLTS, NUTS, GOAGH SCREWS RIVETS, WASHERS 


5784 


RAILWAY, TRAMWAY, & ‘TELEGRAPH FASTENINGS. 


s TINKER, SHENTON & 00. 


HYDE, near MANCHESTER. 
ESTABLISHED 1872. 
Telegraphic Address: “ DUPLEX, HYDE.” 
Telephone No. 21 (Ashton-under-Lyne). 


Makers OF HiaH-CLass : * 
LANCASHIRE, CORNISH, VERTICAL, 


AND ALL OTHER TYPES OF 


Contractors to His Majesty's Government. 


DRILLING, WELDING, FLANGING, PLANING, RIVETTING, &e., 
by Special Machinery of the most modern construction. 


LANGASHIRE and CORNISH BOILERS 


Always in Stock.or in Progress. 
Plegae addregs all Inquiries as above. 





























e 
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J. BUTLER & CO., “= Haurax. ge 


Telegraphic Address: ‘‘ BUTLER, HALIFAX.” 


OUR PLANERS ARE 


STILL UNBEATEN (fr 


SPEED, POWER, DURABILITY 
AND NEATNESS. 


When Buying why 
not have the Best ? 


Various Sizes in 
progress, 
but rarely in 

Stock | 









Pai ‘ \ 






















£ 

























ne! LIA | 
BUILDINGS, LICHT BRIDGES, FENCING AND STRUCTURAL IRONWORK 
OF EVERY DESCRIPTION FOR HOME AND ABROAD. 


‘The OClyde Structural Irom Co. Ltd., 
CLYDESIDE IRONWORKS, SCOTSTOUN, GLASGOW . 6118 
LONDON AGENTS :—Messrs. FIELD, MALLETT & 00., Ltd., 88, Mincing Lane, London, £.C, TeLecrams : ‘CORRUGATED, GLASGOW.” 
























a 


-_— = 

















THOMAS SUMMERSON & SONS,” 


DARLINGTON, Telegrams: ‘“Summerson, Darlington.” 
RAILWAY ENGINEERS, IRONFOUNDERS & CONTRACTORS. 


CONTRACTORS to the ADMIRALTY & WAR OFFICE. a, 4 





POINTS AND CROSSINGS 


_ OF EVERY DESCRIPTION. 
SIDINGS SUFPFERIAD GVOMFLETSE AND LAID IN, oo 








Prices AND FURTHER PARTICULARS FROM— 


The United Flexible Metallic 
Tubing Co., Ltd, 


112, QUEEN VICTORIA ST,, 
LONDON, E.O. 
Telegraphic Address : “* TUYAUX, LONDON.” 

Telephone: No. 773, BANK. 4845 
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JOHN BELLAMY, L® 


Engineers & Boiler Makers, 
MILLWALL, LONDON. 


Telegraphic Address: “ Bellamy, Londoz.” 
Telephone No, 157, Eastern. 





High Oss BOILERS. of all types. 


Tanks, Cisterns, Cylinders, &e. °° 











BORED TUBE WELLS 


NORTON’S PATENT 
“ABYSSINIAN” TUBE WELLS. 


POWER and HAND PUMPS. 
AIR-LIFT PUMPS. 


LE GRAND & SUTCLIFF, 


Contractors to the Admiralty, War Department, an! 
Makers of Norton's Patent Turnstiles, 
MAGDALA Works, 6648 














THE WELDLESS STEEL TUBE CO., LTD. 


Icknield Port Road, BIRMINGHAM. 


























On Admiralty List. Est? 1872. 
PATENT WELDLESS STEEL TUBES, iss TRADE 


| aa. Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General Engineering Uses. 











BUNHILL ROW, LONDON, E.C. 
































“BUFFOLINE” NOISELESS GEAR CO. 


LEVENSEOLME,, 


near MANCHESTER. 





cur GEARS. 


Bevels, Spurs up to 11 ft. diam., for noiseless running, strength and durability. 


GEO. RICHARDS & CO., LTD., 


Broadheath, 
M anchester. 


MANUFACTURERS OF 
HIGH-CLASS 


MACHINE 
TOOLS... 


FULHAM, 8.W. 
Sole Agents for Scotland : 


MITCHELL GRAHAM & SON, 
46, BucoLEUcH Sraust, 
MCEDINBURGH. ‘ 


Catalogues on A on Application. 


5731 











Telegrams :— 
“RICHARDS, ALTRINCHAM.” 


- List of our Specialities : 
PATENT SIDE PLANING 
MACHINES. 
PEARN’S FACING AND 
BORING MACHINES. 
BORING AND TURNING 
MILLS, 


With New Patent Positive Feeds, 
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yhtinn 


Makers of 


DYNAMOS « MOTORS 


- OPEN ano ENCLOSED TYPES 


FOR ALL PURPOSES. 


CRANE MOTORS 


A SPECIALITY. 


WHITAKER BROTHERS, Lro., Horsrortx, Leens, 


Proprietors and Sole Makers of 
T. Whitaker’s 


PATENT STEAM CRANE 
NAWIES, © 


Double-Action 


Steam Hammer Pile 
Drivers 












Fig. No. 210. 


610) Liquid Reversing Controller for Crane. 

















Stone Breakers, 


This Steam Crane Navvy is far |° 
superior and handier than the 
old - fashioned cumbersome 
Navvy. They will excavate 
from 500 to 1000 cubic yards 
per day according to the 
nature of the excavation. 








OVER 130 


MOTOR CAR VALVES, GAUGES, &c, 


Lonpon STorgs, P 


ASHTON POP 


Safety & Water Relief Valves, 














ASHTON. VALVE CO. | 


: Hobdell, Way &Co., Lia. 


68, CRUTCBED FRIARS, 5044 
LOomMDowW, EC. 


H. COLTMAN & SONS, 
n LovonBonoveN. 








EsTaBLISuED 1874, 





~ Ne 





MAKERS OF 


ALL CLASSES OF STEAM BOILERS. 
Large Stocks kept at Works, and 


we Aberdour Street, 
par Bala 6131 





OF THESE 
NAVVIES 
ALREADY... 
SOLD. 





Telegrams : 
**QUARRIES, LEEDS.” 


Testimonials and Prices on 
Application. 





As at work on the Crofton to Shafton New Railway Contract, near Wakefield. 
LOOK FOR DIFFERENT TESTIMONIALS EVERY 


WEEK. 


RusgineTon, nr. SLEAFORD; and 50, Partiament Street, WESTMINSTER, February 19th, 1900. 
Re L. & N. W. Ry. NEW GOODS DEPOT, & SIDINGS, WINDSOR STREET, BIRMINGHAM. 





; Dear Srr,—We have great pleasure in stating that the last 10-ton Navvy we purchased from you gave us entire satisfaction, 


both as to quality of Workmanship in the Machine and also as to cost of removiag excavation. 
We consider your latest Navvy a splendid machine, especially as it is so readily converted into a Crane, which we found 
most useful on the above Contract in fixing some large Bases. 
5 W. PATTINSON & SONS, 





Yours truly, 
Messrs, WHITAKER BroTHERs, Ltd., Contractors, Horsforth, nr, Leeds. 


~ 





BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS 


C) EXETER. 









a 
aithhit HHT 


W NC FOR REDUGING SPEED FROM 

ELECTRIC MOTORS. 5001 
Wade te any pews, oné for any reduction 
PRICE OW BEOEIPT OF POWEB ASD SPEED, 
B 
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THE 


HARRIS-ANDERSON™ 
PURIFIER. 


Absolutely Removes all Oil 
from Condensed Water. 
Invaluable for all Condens- 
ing Engines, especially for 
Electric Light and Power 
Plants. 

ReagentsAutomatically Sup- 
plied without weighing. 

No objectionable or scale- 
forming matter intro- 
duced. 





A LARGE NUMBER IN USE 
AND UNDER CONSTRUG- 
TION, INCLUDING— 


— Ordnance Factories, Wool- 
h Arsenal. 


a Bicone Corporation, Electric 
Gene tation. 
(Large Extension a above.) 
Weston - Super - Mare, Electric 
Generating Station. 
Newcastle-on-Tyne, Neptune 
Bank Station. 
Mersey Tunnel Railway. 
Canning Town Station, West 
Ham. 
Cardiff Corporation. 
Dundee Corporation. 
Gibraltar, Garrison Cold Stores, 
&c., &. 





View from above of the Garris-Anderson Purifier, Hylton Road Station, Sunderland, 
Now greatly extended. 


MANUFACTURED BY THE 


HARRIS PATENT FEED WATER FILTER [0 


78, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: Winptieut, Lonpon. Telephone: 973, BANE. 


26, St. Thomas Street, SUNDERLAND. Jcicerams: Wzonanr, Sompmnuano, 
2, Hamilton Street, GREENOCK. 


RADIAL DRILLING & TAPPING 
MACHINES. 

















IN STOCK. 


IMMEDIATE DELIVERY. 





6 ft. Radial Drilling and Tapping Machine. 


BALANCED SPINDLE. : RAPID RETURN MOTION TO SPINDLE. 
REVERSING CEAR FOR TAPPING. }-wa POINTS. ve-{ MACHINE cuT ceaRs. 
BALL BEARINGS ON PILLAR. ACCURACY GUARANTEED, 5368 








—————-—- > 


omen i ei 


NOBLE & LUND, Lrp., FELLING-ON-TYNE. 


sPRINGS. 


We are Manufacturers of every description of MACHINERY SPRINGS of 
high-class quality and guaranteed workmanship. 


SPIRAL, VOLUTE, FLAT or SCROLL SPRINGS 


From Round, Square, or Flat section of Steel, from ‘005 diameter to 8 inches. 
Also in BRASS or PHOSPHOR BRONZE. 


WA 
SPECIALITIES. 


RAILWAY SPRINGS 
FOR 
BUFFERS, 
DRAW BARS, 
AXLE BOXES, 
LUBRICATORS, 
BRAEES. 
Door Check Springs 
and 
Ticket Holders. 








SPRINGS 
For GUN CARRIAGES, FUSES, 
ELECTRICAL MACHINERY, 
SWITCHES, LAMPHOLDERS, 
ELECTRICAL and STEAM TRAMWAYS, 
RELIEF VALVES, SAFETY VALVES. 
PATENT PACKING 
GOVERNORS, 
STEAM ENGINES, 
GAS ENGINES, 





Contractors to the War Office, Admiralty, Home, Colonial, 
and Foreign Railways. 


PROMPT ATTENTION TO ALL ENQUIRIES & PROMPT DELIVERY. 





OIL ENGINES, 
sa LION SPRING CO., 
Telegrams :— oO LD 8 U R Y; ouss 
‘Springs, OLDBURY.” BIRMINGHAM. 


Telephone : 73, OLDBURY. 


CRANES 


For all Purposes, 


TO WORK BY 


ELECTRIC, STEAM 


HAND POWER, 


MADE BY 


BUTTERS BROS. C2 


Crane Makers, a 








GLASGOW. 
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PECKETT & SONS, BRISTOL.|BEVER, DORLING.CO, 








“ DUPLEX PUMPS. 








-— FOR —:, 

MINES, BREWERIES, 
=§ HYDRAULIC PURPOSES. BOILER FEEDING. 
=35 DYE HOUSES, BILCE, et 
fe CHEMICAL WORKS, &c. 

5% GENERAL MARINE PURPOSES. 
<5 
o 0 
FC 2, 
652 
SOE 
— Sof 
es 
== 225 
reo 
LOCOMOTLIV BS wise 
poets 
Of various sizes with all the latest improvements ready for immediate De-| 2 ©. 
livery. Engines specially designed for every requirement and gauge. £< 
Full Particulars on Application. : “PECKETT, BRISTOL.” | © 5 
of 
oT) 


GRAPHITE 


E have ange a new pamphlet of the highest class—splendidly printed and 

illustrated. A perfect example of the printer’s art; worth inspection for that 
alone. But it tersely suggests the many uses to which our GRAPHITE PRODUCTS 
can be advantageously put. That is why we want you to send for a copy. 


POST FREE. 


JOSEPH DIXON CRUCIBLE CO0., 26, Victoria Street, LONDON, S.W. 


SUGGESTIONS 














2623 














OUR PUMPS ARE MADE EITHER 
Horizontal or Vertical, Compound, Condensing or 
Non-Condensing. 


7 in. x5 in. 


The Simplest, most reliable and cheapest Pump in 


the market. 





PRINCIPAL WORKS :— 


Bowling Iron Works BRADFORD 


AND AT DEWSBURY. 


Telephone Nos.:—1644, BRADFORD ; 155, DEWSBURY. ‘Telegraphic Address :- FOUNDRY, ncaveeth: 











The only Protective NOT AFFECTED by ALTERNATE HEAT and COLD. 


“\WIAILES DOVE & 0. 


NEWCASTLE ON TYNE A 
ea - Se) 


Og 
NOVER Poo GLASCO 


‘pind abvissmg ‘euinig “2md'{ 40 sysDQ 3M py UJ 


pT 
CH & To PROTEC 
R Fa way >: 
Tp, CTORIES, RAIL RK: 
IC & CHEMICAL : 


\ ol = ES 
BRE RIGERATOR! ES: 
y EWERIES, COLLIER! 


‘SHACHO “LMO 02 pur ‘g ‘6 NO LINNOOSIG WIAVUACISNOO V 


It is largely used in the United States where no other Paint will stand. 
Used SUCCESSFULLY by the largest ENGINEERS and RAILWAY CO.’S in the WORLD. 


Applied same as ordinary paint. Saves costly renewals and repairs, 
‘2ua0 4ad $z ssaj “m0 ‘sop 





WAILES, DOVE & CO,., LIMITED, 


OFFICES AND STOR 


5, St. Nicholas Buildings, Newcastle. 12, Wenk Stuart = Cardiff. 

35, Lime Street, London, E.C. Bowlalley Lane, Hul 

25, Water Street, Liverpool, Exchange Buildings, Birmingham. 

45, West Nile Street, G lasgow. li, Blackfriars Street, Manchester. 
TELEGRAPHIC ADDRESSES for all Offices: ‘‘ BITUMASTIC.” 6304 














ee eres 
EXTENSIVELY USED AND SPECIFIED FOR 
Iron Buildings, Iron Chimneys, Roofs,. Fans, Tubes, Condensers, Boilers, Gas Holders, Tanks, 
Refrigerator Coils, Carriage Frames, Bridges and all classes of valuable Iron and Steel Plant. 
NOT AFFECTED by Chemical Fumes, Hot Smoke, Salt or Fresh Water. Cannot Crack 
or peel off. Non-Conducting, Damp Proof, Rust Proof. } G 


JOHNSTONE, near GLASGOW. 


MAEEHRS OF 


MACHINE 


... TOOLS 


For SHIPYARDS, IRON WORKS, 
BRIDGE WORKS, BOILER 


AND 


TANK WORKS. 


— i a 
- | 















PLATE STRAIGHTENING ROLLS. 5997 
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s 





anne Grab Dredgers & Excavators see advt. of last week and next v eck. 


CAIRD & RAYNER, 


ADMIRALTY CONTRACTORS. 




















SOLE MAKERS OF 
RA PYWMWEE’s 


EVAPORATORS. 


FRESH WATER FEED 


MAKE-UP APPARATUS, 
FERD-WATER HEATERS. 


FRESH WATER 


DISTILLERS. 








APPROVED BY 
BOARD of TRADE. 


FRESH-WATER FROM 
SEA WATER. 


171, ae Road, Limehouse 
LONDON, E. - 








fe _ Tele. Address; “ VAPORISE, LONDON.” Telephone No. 210, Eastern. 







THE 


Vulcan Boiler & General Insurance Go. 


LIMITED. 
Chief Offices—67, KING STREET, MANCHESTER. 
ESTABLISHED 1859. 


SUBSCRIBED CAPITAL - - £376,000. 


Boilers," Engines, Dynamos, Motors and other Electrical: Plant, 


Over 48,000 Boilers and Engines under supervision. 
WORKMEN’S COMPENSATION ACT, Employers’ Liability Act and Common Law. 


Personal Accident, Third Party, Fidelity Guarantee, Burglary and Motor Car Insurance. 


6201 
































APPLICATION FOR AGENCIES INVITED. 


” STEAM 
ENCINES. 


,, Horizontal and Vertical. 

Simple and Compound. 

+ Condensing & Non-Condensing 

me, Corliss & Patent Valve Gears. 
sae Open Type High-Speed Vertical 

; Steam Engines. 


EASTON & BESSEMER, Ltd., 


TAUNTON, ENGLAND. "No. 0146. 


No. 








5900 





Sea: 


ask for Kyre & Spottiswoode’s 
Drawing Instruments. 
Water Colours, Oil Colours. 


TRIPLEX DRAWING BOARDS, 


T-Squares, Set Squares, Drawing su al 

Drawing Pins, Pencils, Crayons, ian 

Ink, Brushes, Palettes, Slant Tiles, Dippers, 
Water Bottles, &e. 








Illustrated 
Catalogue of 

















: — PREPARED CANVAS, STRETCHED ON FRAMES. 
No. 69-40. Price 12/6. o ‘rd 
SOLE AGENTS for HEYL’§ ARTISTS” OIL COLOURS IN TUBES. 


EYRE & SPOTTISWOODE, 


Great New Street, LONDON, E.C. 











PATENT SPEED REDUCING GEARS 





JOSEPH BAKER & SONS, LTD., ENGINEERS, 
Willesden Junction, LONDON, W.W. 6821 


























DEC. 25, .1903:] ENGIN 


EERING. 











Machine Cut 
Bag GEAR WHEELS. 


SPUR OR BEVEL. 








Also Noiseless Raw Hide 
and Mortice Gears. 5: 








ii: ee 
JOHN SMITH & 60., Scexe, Carshalton, Surrey. 
What is an 


EM ? 


A machine for engraving letters, figures and 
designs, raised or sunk, on anything that can 

















be cut. It saves money and does fine work. 
Send a post card for particulars. 
Rates 4 Hopson. fr 
TOUGHTON STREET Works. LEICESTER, 
18 oa Srasst LONDON. Ww, 
6075 
Manufactured under license in U.S.A. by Geo. Gorton Mach, Co., Racine, Wis. 
eevee tation i ease ate ta RMS SEE er 
TELEGRAMS 
iti 
eUPORT A. « W. DALGLISH 
POLLOKSHAWS, 2 & We ’ 


WEST OF SCOTLAND 
BOILER WORKS, 


POLLOKSHAWS, 
GLASGOW. 


MARINE, 
DRYBACK, 
LOCOMOTIVE 
“AND 
MULTITUBULAR 
BOILERS. 


ALL SIZES. 





Furnaces 
Welded & Flanged 
for the Trade. 


5898 
MADE BY THE MOST IMPROVED MACHINERY. 


o. 3 UNIVERSAL jy 





{Lee 


ant Time for 1 pair 





Saute. -“S.. PARKINGON & SON, | “Seasasenmne=" 


ccaniee changing 


SHIPLEY, YORKS., blanks, & sharpening 


Width of Face . 2; ,, 





SS ICHOLSON TOOLG 


MACHINE TOOL MAKERS, 
CITY ROAD TOOL WORKS, NEWCASTLE-ON-TYNE. 
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THE “ COLLINGWOOD” - 
— HIGH-CLASS — 
r.A TEES. a 
PERFECT WORK 
| ON AN IMPERFECT MACHINE 


impossible ?—that’s because you haven’t studied the principle of 


The Pratt Chuck 


|| Put it on an old een yt machine where the turret holes are out of line 
|| with the Tnaliine and bs aps tightening the pes of the chuck, ‘ite 

patented ———s re rmits the tool to adjust i teelf in line 
|| with the spindle, thus-accomplishing perfect work. 


| That is only one of its advantages. 


‘ Catalogue Free. 6769 








PRATT CHUCK CO., Frankfort, New York. 











IF YOU WANT THE BEST 


Furnace 
Stoker 
Destructor 


WRITE. TO 
st 


err: 

















Feed, permin.. 44,,° |_5#7 - ENGLAND. 


cutters, 7& hours, 
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U M P S ae 
TWEDDELL’S 


= HYDRAULIC INSTALLATIONS. 


DUPLEX STEAM PUMPING ENGINES. 





BELT-DRIVEN PUMPS. 


MOTOR-DRIVEN PUMPS. 


Standard Working Pressure, 1500 Ib. per 
square inch. 





ANY OTHER PRESSURE QUOTED FOR. 





DUPLEX STEAM PUMP. 











FIELDING & PLATT, =~ atoucesten, eve. 














DORMAN, LONG & CO, L® 


MIDDYDLESBROVU GE. 


Lonpon Orrice :—19, Victoria Street, Westminster, S. W. Lonpon StockyarD :—Nine Elms Lane, 8. W. 
is J ; Telegraphic Addresses 1 
‘*DORMAN, MIDDLESBRO’.”’ 
44 PUGILISM, LONDON.” 








MANUFACTURERS OF 


Siemens-Martin Steel Joists. 
Channels, Angles, Tees, &c. 
Riveted Plate and Compound 
Girders, Stanchions, &c. 
Structural Steelwork, 

Deck Troughing, 
Galvanized, Corrugated and 
Plain Sheets, Ridging, 
Gutters, Downpipes, &c. 

Wire Rods para aror Wire. 


eo hh 
or TR GRR ATATETL GLE 1G 
RRA E NOt eA AT 4 y 








Large Stocks of 


JOISTS anv oTHER SECTIONS 


Amounting to 20,000 Tons, kept in 
Middlesbrough and London, from which 
se IMMEDIATE DELIVERY can be given. 





ERECTING BAY, GIRDER SHOP, MIDDLESBRO’ WORKS, 
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TYPH OF ALI SIZES. 


Works and Head Offices: ASHTON-UNDER-LYNE, MANCHESTER. _ Sa 




















LONDON SHOW ROOM: WRITE FOR ILLUSTRATED CATALOGUE. HO 5s QUES" VICTORIA STREET. 
THE “MANCHES] ER’ 
DOUBLE-ACT IN G. SIN GLE-ACTING. | 





PRICE LISTS: ON APPLICATION. - 


FRANK PEARN & CO., Limited, 


MANOCHEHSTHR. 3 


DONKEY or WALL PUMP 
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—— Telephone:- 
=<"=S= 3) LONDON Noase BANK. & 
A.B. C.Code. 


















—_- ; 
i ‘Telegrams: _— 
# COMPANY-EBBW VALE” oem 
I FURNACES: LONDON” 


S&S ail  Lowdte O ffice:- 122 ENnNGN STREET, E.c. 


= as - STEEL oy THE BESSEMER.anp SIEMENS i, 





























Steel Sleepers & Keys LOCO. & WAGON & OTHER VARIETIES of LAMINATED Structural Sections. 
For Portable Railways and Main Lines. PIGIRON, TIN PLATE BARS, BLOOMS, BILLET®, 
om i 

a SPECIAL: 

TERRA COTTA, ORNAMENTAL AN G LES, BA RS, 
TEES. 


Bricks and Tiles of 
every description. 





STEEL RAILS, 9 to 100 Ib. per yard, 
FISH PLATES, &c, 








AGENCIES. 


Mr, A. McBEAN, 
Lichfield Street, Wolverhampton. 


Messrs. W. CLARE & OO., 
141, West George Street, Glasgow. 


Mr. J. B. CORNWELL, 
1l, Old Street, Liverpool 


Mesers. DUNFORD & ELLIOTT, 
Newcastile-on-Tyne, 


ROBEY & CO., Lto., GLose Works, LINCOLN. 





BestWelsh Steam Coal 


Special Facilities for Peng ond 6012 
Shipping at Cardiff, —_— and Birkenhead. 














INSTALLATION OF COUPLED COMPOUND HORIZONTAL FIXED ENGINES. a 
FITTED WITH PATENT TRIP-EXPANSION GEAR. 6160 


Lendon Offices and Shewroemse, 78, QUEEN VIOTORIA ST., E.0. Branches and Agencies in all parts of the World. 
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DICK, KERR & CO., P 


Head Ofice—A bohurch Yard, Gannon Street, LONDON, E.C. 











MANCHESTER: Northern Assurance Buildings, Albert Square. 


Branch Offices { 
SHEFFIELD DISTRICT: Tasker’s Engineering Co., Blonk Street. 


Telegrams: “DICKER, LONDON.” ALL CODES. Telephone: 5877, BANK. 





IPSWICH 
CORPORATION 
TRAMWAYS. 


PERMANENT WAY 
CONSTRUCTION. 











6247 


__Works—PRESTON, LANCS., and KILMARNOCK, N.B. 


DAVEY, PAAMAN & CO., Ld. 




















50° to 400°. F. added Superheat. 
to 60,000 lbs. of Steam per hour. 





SUPER HEATERS Manufactured to — from 
SINGLE SUPERHEATERS to deal with up 











PAXMAN'S ‘PATENT. INDEPENDENT SUPERHEATER. - ™ 
Working in conjunction with & Battery of PAXMAN “ ECONOMIC” BOILERS. 


Works: GOLGCHESTER, ENGLAND. LONDON OFFICE: 78, Queen Victoria Street, E.C. 
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POWE RH 4 Mi WER - SIMPLE & GOMPOUND ENGINES 


Ilustration of 


‘GWT. HAMMER, 


suitable for 
General Forging Work. 


Samuelson & Longworths’ 
Fatents. 





Other sizes and 
patterns supplied for 
File Forging, 
Forging in Dies, 
Cutlers’ Work, 
Fork Drawing, 
Steel Tilting, 
Shovel Plating, 
Planishing Copper, 
Sheet Metal, &c. 








For full particulars 


<i SAMUELSON & 6O., LTD, 


BANBURY, OO: 


SS Contractors to the Admiralty, War Office, Colonial and Foreign Sseuisninitte 


GREENWOOD & BATLEY, L™: 


ALBION woRxEs, LHEH DS. 























SOLE ORIGINAL MAKERS 


— ofr — 


HORSFALL’S 
PATENT 


Bolt & Nut Forging 
~~ Machines — 


Representative in South Africa:—W, G, TEBBUTT, P.,0. Box 2200, Johannesburg. 
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Telegraphic Address,) MANUFACTURERS OF : {** Bessemer, Sheffield.” 


CAST STEEL BY THE a eta AND SERGE er sces. 














«% 





SPECIALITIES : 


LOCOMOTIVE CRANK AXLES. LOCOMOTIVE STRAIGHT AXLES. COMPRESSED STEEL CRANK SHAFTS. EUILT-UP MARINE CRANK SHAFTS, 
Forge Department m { ROLLED WELDLESS TYRES for Locomotives, Carriages, erd Wagons. Special Hard Quality for Brake Vans and Tramway Locomotives. 
SPECIAL HARD TOUCH STEEL SHOES and DIES for Gold Mining Purposes, &c. 
STEEL HYDRAULIC CYLINDERS, finished complete, tested and uaranteed to any required pressure up to 7 tons per square inch. 5854 
Casting Department 1 weavy mitt ceaRING IN STEEL. STEEL HAMMER TUPS, FACES & SWAGES. SPECIAL HARD STEEL ROLLERS & PATHS for crushing Quartz, &c. 


POWER GAS 
== PLANTS 


USING .. =. 























Bituminous Slack, 
Any Non-coking 
Small Goal. 


GAS FREE FROM TAR. 
Menjacturers: THE FORSEHAY COMPANY, Ltd. 


Eionsunmay, R.S.0., SHROPSHIRE. Aegect 
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mproved Compound Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 








Suitable 
for 


up to 
250 Ibs. 


Steam Pressures per square inch. 














Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


S. OWENS & CO., 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. “* 


SAMUEL FOX & CO., Limite, 


STOCKBRIDGE WORKS, near SHEFFIELD. 


Manufacturers of STEEL... » BESSEMER & SIEMENS Processes. 




















STEEL RAILS, STEEL BLOOMS. 
TYRES & AXLES BILLETS & SLABS. 
_ STEEL WIRE 
RAILWAY TOR 
CARRIAGES | ORDNANCE. 
RAILWAY SPRINGS | j — 
Of Every Description. WIRE 
SPECIAL ano GOLD 


SPRING STEEL. 





ROLLED STRIPS. 








LONDON OFFICE: MEMBERS MANSIONS, 36, VICTORIA STREET, WESTMINSTER, 8.W. 





_— ee - ae - a ee ee ee ee ee eee 
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CHARLES CAMMELL & CO., Ltp, G2 








Cyclops Steel and Iron Works, SHEFFIELD, England. : & 
London Office: 1, Victoria Street, Westminster, 8.W. 7 
Yorkshire Steel and Ironworks, PENISTONE, near Sheffield. | Grimesthorpe Ordnance Steel, Tyre, and Spring Works, Sheffield. YCLOPS. 
Derwent Iron and Steel Works, WORKINGTON, Cumberland. SOLWAY Iron Works, MARYPORT, Cumberland. Old and New Oaks Collieries, BARNSLEY. CAMEL 





“KRUPPED” STEEL, SOLID STEEL, NICKEL STEEL, AND “HARVEYED” STEEL 


ARMouR,;R PLATES. al 


Ordnance, Marine, Locomotive, Dynamo and other CASTINGS of any Size or Pattern. 
Sole Licencees and Manufacturers in England of Rack Railway for Mountain Lines and Steep Gradients, ‘‘Abt” System. _ TRADE MARKS. 
vend , ; MANUFACTURERS OF 


BESSEMER eTeeL tw Ae. ee Soe 
Mild Steel Fish-plates or Splice Bars. 
ORDNANCE FORGINGS, 
CRANK & PROPELLER SHAFTS, 
CONNECTING RODS, 
PISTON RODS, PISTONS, 


Marine Forgings 


SINGLE SHEAR, DOUBLE SHEAR, 
SPECIAL “SELF-HARDENING” TOOL STEEL, 


a ee erase Special “OYOLONE STEEL” for 
d PUR: Quick-cutting Lathe Tools, 


TILGHMAN'’S PATENT 
SAND-BLASTED FILES. 


"ae" 


REFINED CAST STEEL A" A Am SEs So 


Marked ‘‘ CAMEL” and CYCLOPS.” 














ORB 


1 Praag, 
' 











Locomotive Crank and Straight AXLES. 
Connecting, ge Piston RODS, Crank Pins, &c., &c. 

















SHAFTING FOR TORPEDGHRGAT DETR aE: 5 ae eer et 

WEBSTER VACUUM FEED-WATER HEATER & PURIFIER. 

OVER Y THH 
1,000,000 HP. WEBSTER 

IN DAILY USE IN HE ATER 

BREWERIES, 
Electric Power Stations, “ae 
ENGINEERING WORKS, sien) istiielid i to 
FACTORIES, Pus Wale, thee bak roman 
HOTELS, on engines 
INSTITUTIONS, cs 
LAUNDRIES, EFFECTS SAVING IN 


PRINTING WORKS, 


FRESH WATER. 
STEEL WORKS, a 





STORES, Increases Durability and 
WATER WORKS, Efficiency of Boilers. 
&e., &e., &e, se 
ie PURIFICATION OF 
ALL SIZES SUPPLIED pe geen 
50 HP. to 5000 HP. BLUE PRINTS & SPECIFICATIONS 
and upwards. furnished upon application. 


ee 








_ Datla S22, . * 
abe eS 


“C” TYPE, 3000 HP. (RIGHT HAND). 


JAMES SIMPSON & CO., LTD., 


LONDON Works & Offices: 101, GROSVENOR ROAD, PIMLIOO, 8.W. NEWARK Works & Offices: NEWARK-ON-TRENT. 


. Indian Address; JAMES SIMPSON & 0O., Lrp., 82/1, Dalhousie Square, Caloutea, Australian Address ; SIMPSON BROS,, 83-4, Clarence Street, Sydney, N.S. W. 5866 
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HUDSWELL, GLARKE & CO., LTD. 


eli rape et EOUNDRERY, ARS 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Collleries, &c. Made to sult any Gauge of Railway. 











Established Telegraphic Address: 


1860. ‘‘LOCO, LEEDS.” 





PRICES, ‘PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 
SOLE MAHEERS OF 


“RODGERS PULLEYS” 


(REGISTERED). 
WROUGHT TRON THROUGHOUT, RIM, ARMS, AND BOSS. 


one a ADMIRALTY List. 


THE CONSOLIDATED PNEUMATIC TOOL CO., Lro. 


5745 











GENERAL 
OFFICES— 











ae sé BOYER ” We have these 
Riveters at 
LONG-STROKE work in all the 





“BOYER” LONG-STROKE SINGLE-VALVE RIVETING HAMMER ANDJPNEUMATIC,HOLDERZON 
DRIVING 7-IN. RIVETS IN ENGINE BOGIE FRAME AIR PRESSURE, 80 LB. 








RIVETER, principal 
for riveting Railway Shops, 
up to IZ in. Structural 
dia. Engineering Works, 






and Ship-Building Yards. 









“LITTLE 
GIANT” 


Made both 
REVERSIBLE or 


NON-REVERSIBLE, 


for DRILLING from 
din. up to 3 in dia. 
Also for REAMING, 


TAPPING, TUBE- 
EXPANDING, &c. 








Palace Chambers, 9, Bridge St., Westminster, S.W. 


WORKSHOPS AND SHOWROOM WITHIN A FEW MINUTES’ WALK OF THE OFFICES WHERE TOOLS CAN BE SEEN IN OPERATION. 







PNEUMATIC 
DRILLS. 






- Hundreds in 
Daily Use. 


USED ALL OVER 
THE WORLO. 


Large Stock 
kept. 





Telegrams—CAULKING, LONDON. 
Telephone: 3987, GERRARD. 


INSPECTION INVITED. = 
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"HOFFMANN MANUFACTURING Go. > 


BALLS AND 



























































a “LYSAGHT, LIMITED, 


BRISTOL, NEWPORT (Mon.), WOL VERMAMEEDE LONDON. 


ye sie bm 4, 











~ §8teel Framework for Workshops. Constructed and Erected 3 


BRIDGES, GINRDIE ETS, gaya 








lites 
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ii SUNDERLAND FORGE&ENGINEERING Go. SS 


PALLION. SUNDERLAND. 


ELECTRIGAL&MECHANICAL ENGINEERS &FORGEMASTERS. | 


CONTRACTORS ror LARGE ELECTRIC LIGHT 
& POWER INSTALLATIONS. 


ELECTRICAL DEPARTMENT. 














[ TELEPHONE: SAT 255° 






































This Illustration is made from a Photograph 
of one of our Standard 60 H.P. protected 
Motors. Our standard sizes range from 4 to 
120 H.P. The Motors are the perfected out- 
come of many years’ experience, and embody 
all the latest improvements in the design and 
manufacture of Electrical Machinery. They 


are at work in many large factories. 








ELECTRIC WINCH manufactured by 
us at present in five sizes, fitted with our 
Standard Enclosed Motors, similar to illustra- 
tion above.” An efficient Reversing Controller 
is fitted, giving complete control with wide 


range of speed for different loads. 





CAMERON’S PATENT ELECTRIC 
PORTABLE CIRCULAR SAW_BENCH, 
largely used by Shipbuilders and Timber 
Merchants at home and abroad. We supply 
six sizes, the Motors being of our “ Pallion ” 


enclosed type. 





ELECTRIC LIGHTING OF SHIPS is 
‘carried out by a distinct department of our 
works. The plant illustrated is one of eight 


supplied by us to one of the largest English, 





Shipping Companies Both Engine and 
Dynamo are of our own design and manu- 


facture. 








THE SUNDERLAND FORGE &! ENGINEERING Co.Ltp., : 


ig 
9-2. | 6-7 
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BELLISS & MORCOM L®: 


BIRMINGHAM, HN GLANW a 3 Ee 
ESTABLISHED OVER 50 YEARS. Telegrams: “BELLIS8, BIRMINGHAM.” 




















Advan feicy oss London Office: 9, VICTORIA STREET, 8.W. 
SELF-LUBRICATION. , fs TRIPLE-EXPANSION 
SIMPLICITY. meme €6=6=Ss STANDARDS. 
DURABILITY. 200—26500 








Horse-Power. 


ACCESSIBILITY. 
MINIMUM MAINTENANCE. 
QUIET RUNNING. | 
COMPACTNESS. 


PERFECT GOVERNING. 


The Highest Economy and Efficiency 
obtained and guaranteed. 


ELECTRIC POWER, LIGHTING, 
TRACTION on MILL ENGINES. 


Original Makers and Patentees of Self-Lubricating Quick- 
Revclution Double-Acting Engines. 


STANDARD SIZES are always in hand for QUICK DELIVERY. 


Output : 


300,000 HORSE-POWER. 
2000 ENGINES. 
200 CENTRAL STATIONS. 


6840 












COMPOUND SIZES, 
25—400 
Horse-Power. 


These Engines are used 
in. Dockyards, Arsenals, 
Mills, Factories, . Mines, 
~-$teel Works, Collieries, 
—&c., and for all purposes 
where direct, rope, belt or 
' * gear driving is required. 


G 








46 ENGINEERING. [Dec. 25, 1903. _ 
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PHILADELPHIA, PENNSYLVANIA, U.S.A. 


AMERICAN LABOUR-SAVING MACHINE TOOLS. 
































SLOTTING MACHINES.—We again invite attention to the special features embodied by us in the 
construction of these machines, viz.:—slotting bar counterbalanced so as to run without jarring; driven by a 
variable crank with quick return motion; bearing for slotting bar adjustable vertically to suit work of different 
heights ; compound table with circular plate and centering stud; operating handles grouped so as to permit control 
of all movements of the table from one position, this last being of the highest importance in all machines where the 
adjustments necessarily consume as much and frequently more time than the cut itself. Since January Ist, 1901, we 
have furnished the Baldwin Locomotive Works alone the following Slotters :— 

Four 42 in. Machines, 10} in. stroke. 

Twenty 48 in. Machines, 12 in. stroke. 

Twenty-six 60 in. Machines, 15 in. stroke. 

Thres 72 in. Machines, 18 in. stroke. 


CORRESPONDENCE OF INTERESTED PARTIES IS SOLICITED. 


5766 
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LATEST IMPROVED TYPE 


For Admiralty and Merchant Service. 


Simple. | 
Accessible. 


Economical. 


ONE 
to 
FIFTY TONS 


Per Day. 
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Established 1808.) 





‘eee, 


RAILWAY STATION HALLS AT FRANKFORT. 


{Established 1808. 


GUTEHOFFNUNGSHUTTE 


(Aktien-Verein fiir Bergbau und Hiittenbetrieb) 


Coal, Iron, Steel and Engineering Company, 


OBERHAUSEN -2 (Rhineland). 





A, PRODUCTS OF THE COLLIERIES. 


Pit Coal, Nuts, and Anthracite Coal. 


B. PRODUCTS OF THE BLAST-FURNACES. 


Puddle, Foundry, Hematite, Bessemer and Thomas Pig Iron, Ferro 
Manganese. 


C. PRODUCTION OF THE IRON & STEEL WORKS 
(In Wrought Iron, Mild and Hard Steel). 
Permanent Way Material for Standard and Narrow Gauge Railways ; 
Specialite: Girder Tram 

Tyres, Axles, and complete Wheel Sete. 

Bar Iron, viz.: Rounds, Squares, Flate. 

Constructional Iron. 

Shipbuilding Material a Srocelty, being all Rolled Material 
necessary for a complete Ship’s Hull. 





Production of the Iron and Steel Works-—continued. 


Joists, Channels, Angles, Tees, Spoke Bars, Column Iron, Half 
Rounds, Sash Bars, Fire Bars, (Joists up to 22 in. deep). 


Pit Rails. 

Boiler and Ship Plates of the largest sizes. 

Sheets and Chequered Plates; as a Speciality all kinds of Boiler 
End Plates, as well as other Pressed, Flanged and Welded work. 


Wire Rods. 
Blooms, Billets. 
Ingots, Slabs. 


D. PRODUCTION OF THE STERKRADE WORKS. 


Steam Engines, 'y for Mines, such as Winding Engines, 
Pumping Engines, Fans, Steam Pumps. 

Riedler Express ps, &. 

Steam Engines for General Purposes of the latest types, Vertical 
or Horizontal. 

Gas Engines, system Kérting. 


Production of the Sterkrade Works—continued. 


Blowing Engines, also Coupled to Blast Furnace Gas Motors. 
Pumping Engines for Waterworks. 
Hydraulic and Electrically-driven Hoisting Machinery. 
Automatic Tilting Devices for Trucks (Gutehoffnungshtitte system). 
Iron Castings of every kind and size, 
Rollers and Ingot Moulds. 
Steel Castings of every description, especially Castings for Electric 
F pep ie id size to 

‘orgings of every shape an u 40 tons; Locomotive Forgings. 
Ship Chains, Anchors and ene 4 
Orane Chains, and Chains of every description. 
Boilers, Tanks, &c. . 
Iron Bridges, Workshops, Warehouses, Roofs, &. 
Floating ks and Cranes, 





Lighthouses, and Lock Gates. 
| Complete Installations for Pit Shafts, Head Gears, Pump Rods, &. 


AMNU AX: oOouTPU TZ. — Coal 1,500,000 tons; Pig Iron 400,000 tons; Rolled Material 300,000 tons; Engines, Bridges, &c., 60,000 tons. 


THE FOLLOWING LARGE IRON 


CONSTRUCTIONS HAVE BEEN CARRIED OUT BY THE COMPANY : 


Several Bridges across the Rhine, amongst others those at Diisseldorf and Bonn; also over the Vistula, Elbe, Weser, Moselle, for the St. Gothard Railway, for Greece, Holland, Russia, Roumania, Dutch 


East Indies, Japan, Brazil, Venezuela, 
Kiel, Tsingta' 
Withelmshaven, Rendsburg, and Cairo. 
at Frankfort-on-the-Main. Iron Framework for la 





~ STEBL CASTINGS: 


ypt and South Africa. ae a over the Kaiser Wilhelm Canal at Levensau. 
uu, and Antwerp, also for private German Shipyards. oat’ hears up to 100 tons capacity for Bremen, Ruhrort, 


Iron Lighthouse near Campen. 


Complete Installations of various Constructions, 


ing 


Large Floating Docks for the Imperial Shipyards at Danzig, Wilhelmshaven, 


Kiel, Wilhelmshaven, and Riode Janeiro. Iron Lock Gates for 


Constructional Work for Railway Stations, among which those for the Anhalt Stations at Berlin, and the Terminal Station 
Stores, Warehouses, br neeiage in Germany, Roumania, Sweden, Dutch East Indies, Siam, Argentina, Feypt, and Japan. Iron Market Buildings. 
ead Gears, Pump Rods, &., for several Mines in Germany, China, and Sou 6607 


Africa. 


The Works employ over 14,000 hands. 
Telegraphic Address: ‘‘HOFFNUNGSHUETTE, OBERHAUSENRHEIN.’’ 
General Agent :—HERMANN WEDEKIND, C.E., 110, Fenchurch Street, London, E.C. 


Agents for the East Coast between the Humber and Tyne: 
TINDALL, EARLE and HUTCHINSON, Ltd., Vulean Iron Works, Hull. 


Agent for Scotland and Ireland (Castings and Forgings only) : 


FRED. G. WILLOCK, 109, Hope Street, Glasgow. 





FORGINGS: 
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THE LEEDS FORGE CO., Lro, LEEDS, 


MAKERS OF EVERY DESCRIPTION d 


Pressed Steel Rolling Stock and Patent Pressed Steel Underframes and Bogies. 








= 


ia Sat 


Test Load, 100 Tons. 
Average Tare Weight, 16 Tons 1 Cwt. 


PATENT ALL STEEL SELF-DISCHARCINC BOGIE GOAL WACON. 


420 TONS CAPACITY. 


Dimensions :—Length over Buffers, 39 ft.; Length over Headstocks, 36 ft.; Width over all, 8 ft.; Height from Rails, 10 ft. - 
The saving effected by the use of this type of wagon, as compared with the present type of 8 and 10-ton Wagons, ‘is 4 per cent. in Tare Weight and 66 per 
cent. in train length. agons of this type will traverse a curve of 14 chains radius with the greatest ease. 








J. FALSHAW WATSON, CERTIFICATE OF TEST ON ONE OF ABOVE WAGONS. 
A.M.1.0 E., M.ILM.E. 15, Shaw Lane, Headingley, Leeds, 


Messrs. The Leeds Forge Co., Ltd:, Leeds. — . 

Gentlemen, —In accordance with your instructions, | have carried out tests on your Patent Pressed Steel Self-discharging 40-Ton Hopper Coal 
Wagon, No. 100,050, constructed by you for the North-Eastern Railway Company, and | have to certify that with the total test load of 100 Tons, 
consisting of 40 Tons of Coal and 60 Tons of Pig Iron, the maximum deflection of the underframe at the centre was z',in. (seven sixty-fourths). 

The Wagon was kept loaded for a period of 18 days, after which it was shunted and discharged, and | herewith certify that there was 
absolutely no permanent set or injury to any part. 

The gross load on rails was 116 Tons 3 Cwt. 2 Qrs. 

The Wagon discharged its full load of 40 Tons of Coal in a period of Thirty-seven Seconds. 

Yours faithfully, (Signed) J, FALSHA Ww WATSON. 





ADVANTAGES OF PRESSED STEEL ROLLING STOCK. ies 


Lowest Tare. Greatest Capacity and Strength. Durability. 
Interchangeability of Parts and Small Number of Pieces. 


i i i i i i i i i i i a i i i i i i i i i i i i i 





AGENTS: Messrs, TAITE & CARLTON, 68, QUEEN VICTORIA STREET, LONDON, E.C. 
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Blake & Knowles Steam Pump Works, 


I79, QUEEN VICTORIA STREET, E.C. 


Cables and Telegrams: “STEAMPUMP, LONDON.” Telephones: Nat. 5087 & 5097, BANK. 








‘ SESS SSESSSFSSSSSSFFSSOFFSF 


PATENT AUTOMATIC 
EXHAUST RELIEF VALVE 


Horizontal type. Inside Dashpot. 


... SEE OUR NEW PAMPHLET. 





VERTICAL TRIPLEX PUMPS 


For BOILER FEEDING, 
MINE WORK, or for 
LIGHT PRESSURES. 
POWER OR ELECTRICALLY DRIVEN. “ 


.. SEE OUR RED CATALOGUE. 








Write for 


OUR NEW GENERAL CATALOGUE. 
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7: THE LEEDS FORGE COMPANY, Ltp., ‘LEEDS. 


These Furnaces are made from special quality of Open-hearth Acid Steel produced at our Works from the best siteshee brands of Swedish and Cumberland Hematites. 


PETER BROTHERHOOD, 


Belvedere Road, Westminster Bridge, 
LONDON, S.=. 


HIGH-SPEED ENGINES 
For Driving Dynamos, for Power and Traction. 



















Condensing, Non-Condensing, 
and for Superheated Steam. 





QUICE DELIVERY OF STANDARD SIZES. 





ECONOMY, PERFECT GOVERNING ow 
and INTERCHANGEABILITY OF PARTS. 


—— - sama “a” "Telegraphic Address: ' 
‘‘ BROTHERHOOD, LONDON.” Telephone: 97, HOP. 


W.H. ALLEN, SON & 6O.,L" 


QUEEN’S ENGINEERING WORKS, BEDFORD; 


AND 27, OLD QUEEN STREET, S.W. 
MANUFACTURERS OF 


HIGH-SPEED ENCLOSED 
EN Gin Eis 


FOR POWER AND TRACTION WORK. 


STANDARD TWO & THREE CRANK COMPOUND 
and TRIPLE-EXPANSION TYPE from 80-1600 B.HP. 


Our Engines are running, or in hand, for 
the following Stations :— 




















Beit, iyi Hebburn, Sp ' sie hace Lumdatno: a peptiort, 
Sgt, Babar, Spe Woolwich, Fulham, 
Stirling, Horton air, aout ee ve orthing, 





Also Manufacturers of STEAM & MOTOR DRIVEN . 


CENTRIFUGAL PUMPS & FANS, 
and STEAM & MOTOR DRIVEN #16 


SURFACE & JET CONDENSING PLANTS, 


STANDARD THREE-CRANK COMPOUND ENGINE AND DYNAMO. 
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-GWYNNES LTD. 


(J. & EH. Gwynne, Ltd. & GQGwyTnNnnNneE & Co. United.) | 


Telegrams: “GWYNNE, LONDON.” 
Codes: ABO, 4th and 5th Editions, Al, MOREING and NBALI'S. 


Trade Mark “INVINCIBLE.” 











Manufacturers of the largest and most efficient 


CENTRIFUGAL 
PUMPING MACHINERY 


in the world, suitable for all purposes, including 


RECLAMATION, DRAINAGE, IRRIGATION, 
SEWAGE WORKS, | 
CRAVING AND FLOATING DOCKS, MINES, | 


And all Manufacturing Purposes. 


These Pumps can be driven by Steam, Gas, Oil, Water, Electricity, or other Power; ‘for Lifts of 
from 1 to 500 ft., and from 6 to 600,000 gallons a minute. | 
3 


RESULTS GUARANTEED. OVER 50 YEARS’ PRACTICAL EXPERIENCE. 








— ALSO —-— 


GAS EXHAUSTERS, BLOWERS, FANS for all perpen, | 
TURBINES, &c., &c. 








Estimates, Designs and Catalogues forwarded on application. | 5690 
OFFICES— WORKS— 4 
81, Cannon Street, Hammersmith, W. | | 
LONDON, EC. , LONDON, 
Brooke Street, Holborn, Brooke Street, Holborn, E.6., 

















—_ 


| 





% 
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WHEELER 
CONDENSER ano 
ENGINEERING CO. 


2 & 38, Norfolk St. (Strand), 
ELON DON, W.C. 


‘ The above illustrates one of our RECTANGULAR PATTERN CONDENSERS, 
Mounted over COMBINED AIR AND CIRCULATING PUMP. 









































Cables and Telegrams— Telephone— : 
fa = This Pattern has been supplied by us to various Government Works and 
SUSPEND, LONDON. 6889, GERRARD. principal Electric Light Stations and Collieriés both at home and abroad. 
ae oe oe ee | Manufacturers of 


WATER COOLING TOWERS 


NATURAL or FORCED DRAUGHT SYSTEMS. 


SURFACE CONDENSERS 


: RECTANGULAR or CYLINDRICAL PATTERN. 


~ FEED WATER HEATERS 


VERTICAL or HORIZONTAL. 


EDWARDS 
PATENT AIR PUMPS 


CENTRIFUGAL 
CIRCULATING PUMPS 


AUTOMATIC 
EXHAUST VALVES, &c. 


SEND FOR RED CATALOGUE 


AND FULL PARTICULARS. 5100 












The above shows Two of our FAN TOWERS forming a single unit of 3000:-HP. capacity. Se 
‘This Tower dan be erécted on 4 roof if ground space is not available! +~— We shall be pleased to answer all Enquiries, —— 
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Air Compressors 
Write for our Catalogue ;: ’ Next Adyt. 
__of these machines (S. E. ALLEY’S PATENTS.) MOTOR DRIVEN 
: COMPRESSORS. 





‘*FAIR.”’ 


ON ECONOMY & CAPACITY. 


“Test of Belt Driven Compressor. 


~ 





Ne 


Indicator Diagrams of Series B. Size No. 4. Machine No.. 52. 





Test of Series.. .B- Size No..&...... Machiae No.» & Taten..1.2° sAbay 1902 





Workiag Receiver Pressure.199... Guaranteed Ouiput 290. cubic feet of tree air 


per minute. 





Barometer, 29°Rins. Shop temperature,..5%..* Fah. Recesver temperature..19&.* Fah. 
Volume of Receiver and Pipes, .2.7.°.4°7.....cubic feet. Speed of Machine,...2.9.0....R.P.M. 
At working load Governor variation,.. 2%. Ibs. Oil pressure,.. A.9......[bs. 


“-- SOLBS - - of 
1 { 
0 








Indicator Diagrams discharging against 80 1b. reservoir pressure. 





Aur Pressure in Receiver,» @ e@ © = 89. f100. | SS 
™ s ™m s. ™ s 

Time taken to fill Receiver from atmosphere, - fe) 51k! t Res 4%. SATE sienidanseniel 

Revs. taken to fill Receiver from Counter, , |..198...]. 2471 2:96 


























Volume swept by Piston, - . . . - 1.291-4) 363: 435°1 Pan 
LH.P. of L-P. Air Cylinder (mean of 3),- - |....18-6]. 21-4) 20-5 : Saat 
LHP.of HP. 4, (meanof3,- = J. he) 25-11 SOO) ' 
' 
Total Mean LHP. of Air Cylinders +, - |. 39:8) 46:9] 52-4) o 
. “ a 
- 
A. At working load the Machine pumped reservoir, having...99.6..9.1, pend cubic feet capacity i) 
to 100 Ibs. at... LO2....° Fah. in. 246. revs. in....L..... amin... 4:%...20c., barometer So 
being... 30 ..” and atmosphere.. 34 ..* Fah. ‘ 
Air compressed = (5.2.67 * ( UATE = 4 - y= et 54 =.9.2.°0:3..Cub. fe y 


of free air at..0.%..” Fab., or... 3O5...cub- ft. ee eee Pee Se SS 5 ee 
No credit is taken for leakage from pipe system. 


B. Volume swept by Piston =...1:.7.07. een +? ee per revolution. 
= $72 «230... =. 338:5 he minute. 


Volumetric efficiency = WOAxsss.5 Ree ut ea ee 
©. Machine shows compressing... DOS....cub. ft. per minute to .1.9.9. Ibs. 46: S..LH.LP. 
? Isothermal compression of same quantity requires - : . e 49:9... a : 
Adiabatic . aa = . , ee ee aa 
Rewanss: Fk. machine ran eebentty, Ake —Governey 
acted Brorpety, ana here wae ample 
hnp of ~coeling «ater antes = 44° Fan 
. P ° Mettet = 78° a 
Test taken by AY Me Rs 


meni — bY , : R 5 : . 
7 A My “ ‘ Meth e.. &, rey /902 Indicator Diagrams discharging against 120 1b. reservoir pressure. . 





Indicator Diagrams discharging against 100 lb. reservoir pressure. 


reese VEU tee oot 








Though the above is a test of an ordinary medium size machine taken almost at random from our records, we believe it 
will be found to constitute a record performance for any style of compressor but our own. The Indicator diagrams forming 
part of the record are also reproduced. We would say that these are results normally obtained from our machine, and such 


as a purchaser may expect all the time from his own Compressor. 


ON CAPACITY. 


All our machines are tested for capacity and are rated by the amount of air they will actually deliver cooled to atmospheric 
temperature. A common way of rating compressors is by the: volume swept by the piston. With 6 per cent. clearance when 
delivering air at 100 lb. a simple compressor cannot have a volumetric efficiency of over 66 per cent.; with 7} per cent. clearance 
60 per cent. efficiency. They may therefore actually deliver but half or an even less proportion of their rated capacity. 


ALLEY & MACLELLAN, La. 


HEAD OFFICE. THE SENTINEL WORKS, POLMADIE, GLASGOW. 


and WORKS: 






































a 
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ww. FF. BAILEYZT & CO. LTP: 


MANUFACTURERS OF EVERY DESCRIPTION OF 


STEAM AND WATER FITTINGS, BOILER AND ENGINE MOUNTINGS, &c. 


VALVES and COCKS of every class, PRESSURE GAUGES, FUSIBLE PLUGS, FIRE BRIGADE FITTINGS, LUBRICATORS of every kind, LOW WATER 
ALARMS, INJECTORS, STEAM WHISTLES and ROARERS, STEAM TRAPS, STEAM PUMPS for every purpose, STEAM KETTLES, &c., &c. 


Be” ON THE ADMIRALTY LIST FOR STEAM, WATER, HYDRAULIC, &o., FITTINGS. 








C PATTERN 
REVERSIBLE STOP - VALVE FIG. 1006 


Fic 96 


N*.SOSAZB N°. SO4A8B 


FIG. 147 
TANK & VAT 
VALVE 


W21,770 r 
_ [Weironentneaievs —Netie. ] 

= “FULL-BORE" PRESSURE REDUCING VALVE, 
FIG, 1234 : FOSTER'S PATENT "CLASS W! 4 


See Catalogue, of “Bailey's Useful Inventions for Engineers,” 312 pages, price 6s. 








FIG, 1170 FIG, 144 


4278 








“secon sutra We H, BAILEY & CO., Ltd. (Dept. 17), “MeuZe™ MANCHESTER, "°"",00"™" 


London Office and Showrooms: 16, FENCHURCH STREET, E.C. 
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JOSEPH TOMEY & SONS, 


Glass Tube Works, Aston, BIRMINGHAM. 


LONDON WAREHOUSE & SHOWROOMS: 98, HATTON GARDEN, E.C. 
TOMEY'S 











PATENT “ENAMELLED” and “ RED STRIPE” GAUGE GLASSES 























SPECIALITIES. LIST of SIZES and PRICES of SPECIALITIES. 
eh | 
REA...” 
Thermometer Tubing ole Bent Spirit Level Tubing 

(Enamelled. or Plain). OUTSIDE DIAMETER. a 
B ter Tubi Sizz. Sizz. Size. Syringe and Syphon 

rr eer A ag - | Lenorm. |}&fin.| Gin. 2 in. Tubing. 

( = - Per Doz. | Per Doz. | Per Doz. Hydrometer and 
Cylinder Tubing h : 

HALF FUL (Enameled or Plain). 12in.| 2 65} 3 0] 38 6 a 
“DPWATER ~ v ‘ r iin. | 29/18 31310 Ornamental and 
PATENT CLASS % ¥ Egg Glass Tubing. . 

: ait: - ~ l4in.| 3 0] 8-6 | 4 2 Coloured Tome, 

| | Hour Glass Tubing. iin. | 383/13 9146 Riourss and Flint 

ae * ~ : tog Sight Feed Lubricator | 16in.| 3 6 | 4 0 | 410 sig . 
Glasses, 17in. |. 38-9 | 483] 5 2 Needle Lubrleaters, 
&e., &e. : in|} 40/4 6/ 5 6 | &e., &ce. 
| 5281 























GAUGEI-GLASS PROTECTORS. 


STEWARTS anp LLOYDS, [7 


es _ Hi, Oswald St., GLASGOW; and Nile St., BIRMINGHAM, 


BIRMINGHAM. IRON AND STEEL 


BOILER TUBES. 


Solid Drawn Steel Tubes. 


Light Lap-Welded Wrought-Iron 
and Steel Tubes, with Stewart's 
Patent Flanged Joints. 


WROUGHT-IRON 


TUBES AND FITTINGS 


FOR THE 


CONVEYANCE OF GAS, WATER & STEAM. 


















ANN 


pp 


COILS OF ALL DESCRIPTIONS, 
AND OF ANY LENGTH. 


OIL LINE PIPES. 
Artesian Well Boring Tubes. 


ES STEEL . MAIN _ STEAM PIPES. 
F/ STEEL & IRON PLATES 


Fer Boilers, Bridges; &c: 


ot 


WANS! 





| 


me tiii 





ee 





























acne 
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JOHN l. THORNYGROFT & CO., E> Chiswick, Lonpow. 











TEE “wmuRAKUMO, ** Length, 210 ft.; Beam, 19 ft. 6 in. 


One of Six Torpedo-Boat Destroyers built for the Imperial Japanese Government, fitted with two sets Triple-Expansion Four on 
Engines, Twin-Screws, and Thre THORNYOCROFT’S LATEST TYPH WATER-TUBE BOILERS, ~ 


GUARANTHED SPHED: 380 KNOTS WITH FULL LOAD. 





—— Agents for the United States of America: THORPE, PLATT & CO., Fidelity Building, 97 to 103, Cedar Street, NEW YORK. —— 














‘OUR SPECIALITY: ” 
SMALL SIZE Dynamos and Motors, 


EVERY SIZE from = HP. to 10 HP. 


WE MAKE 


NOTHING LARGER. 














STELLITE TOTALLY ENCLOSED MOTOR, driving a fan of the 
Sirocco type. 


THE MOTOR has two speeds, regulated by a controller fitted in the 
bedplate casting. 
IT has fixed brushes. 








OuR SPECIALITY is small motors from », to 10 HP. We make 
nothing larger. 


a aA AAAAAADADAAAAAAAAA AAA St 


THESE FANS are suitable for ventilating stokeholds, cattle boats, d&c., 
exhausting emery and other dust, smoke, &e., ., forcing boiler 
draughts, and numerous other purposes. 








DISCHARGE can be upward, downward or horizontal, right or left hand. 


ELEGTRIG and ORDNANCE =” 
ACCESSORIES 60., Ltd, 


Stellite Works, BIRMINGHAM. 
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EXPANDED STEEL ° 








FOUNDATIONS. 
WALLS. 
FLOORS. 
ROOFS. 

RESERVOIRS. 


SEWACE 
TANKS. 


CONDUITS. 
BRIDGES. 


CRAIN SILOS. 
de. 





te 





Telephone—419, WESTMINSTER. 


YORK MANSION, YORK STREET, WESTMINSTER, 8.W. 











* % 
jm Vir 








BRIDGE—RODS AND CONCRETE BEAMS AND EXPANDED STEEL AND CONCRETE DECKING. 


THE NEW EXPANDED METAL CO., LTD. 


rr ARMOURED 
CONCRETE ana 
FIREPROOF 
CONSTRUCTION. 


IT SAVES 
75 PER CENT. 
IN BULK 
OF CONCRETE. 





Write for 
Handbook 
on Practice, 
Tests, and 
Tables of 
Approved 
Formulz or 
any other 


- information 


6915 


Telegrams—DISTEND, LONDON. 


AIR COMPRESSORS 





GREAT 
SIMPLICITY. 


HIGHEST 
ECONOMY. 





As used by the leading 
Colliery Companies in 
; . the United Kingdom, and 
\ fitted with our Patent 
PISTON INLET AIR 
CYLINDERS. 


> COMPLETE PLANTS QUOTED FOR 


CATALOGUES ON APPLICATION. 


THE INGERSOLL-SERGEANT DRILL Co. 


114, QUEEN VICTORIA: STREET, LONDON. 











Faience 


ce RTT 
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CROMPTON & COMPANY, L7p, 


ARC WORKS, CHELMSFORD. 


t 











fs i 
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MANUFACTURERS & CONTRACTORS FOR ALL KINDS OF ELECTRICAL MACHINERY 














{DusT 


SUCCESSFULLY SOLVED 


















BY THE 


STURTEVANT ENGINEERING G0., LTD., 


147, Queen Victoria Street, 


LOonDoOon. 


, Dust COLLECTING. 








DRYING. 
SPECIALISTS | VENTILATION AND HEATING. 
IN MECHANICAL DRAFT FOR BOILERS. 
FANS OF VARIOUS TYPES FOR ALL 
PURPOSES. 


Write ror CATALoGuE E.G. 13. 
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COWANS, SHELDON & CO., L”” 
ens HO: CARLISLE. ai “CARLISLE: 


Ho BOTRIC 


(Cranes and Capstans 


MIDDLESBOROUGH DOCKS, N.E. Rr. 


THE COMPLETE PLANT CONSISTS OF 

6 10-Tons Electric Cranes. 
96 3-Tons Electric Cranes. 
94 £1-Ton Electric Capstans. 


























A MOTOR FOR EACH MOTION. 
ONLY ONE CONTROLLER ON EACH CRANE. 








6173 











- Eletre Cranes. by Three-phase and Continuous Current. ABC and Al CODES USED. 
AND 
, X COY. 
LIMITED. 


JUST PUBLISHED. 


( “NOTES ON THE USE OF 
b ’ ELECTRIC. MOTORS.” 
(ay _\_ Being the result of 20 years’ practical 

” experience in the application and 
use of Electric Machinery. 





FREE ON APPLICATION. 





232 / CrITICISsM OF AN Eminent Enainesr, Nov. 28th— 


“T have briefly perused the pamphlet 
and have been so much struck with its use- 
fulness that” .... 





NS eo. ee erG pei, eae St 


he NS ee 


MOTOR? DRIVING HAULING GEAR. 


NOR W ICE, : 
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FOR HEAT OR POWER. 
2,200 PLANTS IN DAILY USE. 





For Economy in 

Reheatinz, 

Forging, 

Case Hardening, 

Annealing, 

Calcining, 

Melting, 

Rivet Heating, 
&c., &e. 





= 


{ “ 
FURNACES 


J MANCHESTER. 









SEND FOR PARTICULARS. — 


W. F. MASON, Limirep, . 


Engineers & Contractors, 




















enerators. 





5504 














GAS & OIL ENGIN 





THE FORWARD ENGIN 





2 pay & ae wy > 
EERING CO.,.Ltd., BIRMINGHAM. (Kvynocn LIMITED, PROPRIETORS). 


THE “KYNOCH FORWARD” KYNOCH 
ES: STEEL CASTINGS. 


SPECIALITY :— 


MACHINE MOULDED GEAR WHEELS 
UP TO ANY DIAMETER & STRENGTH. 








<=  Saing 








_KYNOCH (PATENT) 
ROLLER BEARINGS. 


Saving in Power, 25 to 50 per cent. 
according to circumstances. 


Extract from “ Engineer” of December 20, 1901. 
In description of Messrs. A. Ransome & Co.’s Works at 
Newark-on-Trent, to whom we supplied our Roller Bearings. 
“‘The whole of the shafting runs in Roller Bearings, 
and we are informed that these have given the most 
marked satisfaction, and have justified the original ex- 
penditure upon them.” . ; 








Mechanical Tests of our S'eel Castings show average tensile strength 
of 30 tons with an elungation of 30 per cent. in 2 in. 
DYNAMO AND MOTOR.CASTINGS OF HIGH 

PERMEABILITY. 


CAMS, TAPPETS AND STAMP HEADS. 

ROLLING MILL PINIONS. 

LOCO WHEEL CENTRES. 

HYDRAULIC STEEL CYLINDERS AS CASTINGS ONLY 
OR FINISHED COMPLETE. 

ANCHORS. 

‘POINTS AND CROSSINGS. 

CASTINGS FOR ENGINEERING PURPOSES, UP TO 
ANY SIZE OR WEIGHT, 








On Admiralty and War Office Lists. 6879 


























“KYNOCH LIMITED, 2 ;,.VETTON,_ BIRMINGHAM, |. 
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STOLZENBERG 


FILING CABINETS 


Save Time, Save Room, Save Labour, and make 
for order and dispatch. 











| 4) 


The Stolzenberg Filing Cabinets are specially designed to house the Stolzenberg 

Files, and to get the last degree of convenience and utility from the system. Where 

a perfect system of organization is’ necessary, the best system should be in use, the 

system which gives absolute accuracy in record and immediate and easy reference. This 

is secured by the Stolzenberg System of Filing in conjunction with the specially adapted 
Stolzenberg Cabinets. 


BUILT IN UNITS, ALWAYS GROWING, 
ALWAYS COMPLETE FOR REFERENCE. 


The feature of the Stolzenberg System applied to these ingenious Cabinets is that any 

paper may be turned up at a moment’s notice, without searching through volumes of 

clumsy Files. The complete record of the matter you want is ready to your hand in its 

right unit as soon as it is opened. If you intend to make alterations with the beginning 

of the new year, you ples prose ed this system, used by a great many firms in your 
line with the most beneficial results. 


a BS a 


For Engineering Firms, Local Government Boards, Educational Offices, 
Lawyers, Journalists, and all Workers who collect much data. 


CONTRACTORS TO #H.M. GOVERNMENT. 


Send for full Particulars, post free, of this wonderful System of 
Filing and Storing Files. 


The STOLZENBERG (Patent) FILE CO. 


Leonard House, 50, Bishopsgate St. Without, 
FORTY-DIVISION CABINET WITH BASE AND CORNICE, 
LONDON, E.C. ON THE UNIT PRINCIPLE. | ia 


# 























SS SA A 








ienianneeeeana 


T# GENTRAL MARINE ENGINE WORKS 





WEST HARTLEPOOL. 


da ON THE ADMIRALTY LIST. 


SPECIALTIES. 


HIGH PRESSURE BOILERS upto 300 Ib. PRESSURE. 
LIQUID FUEL INSTALLATIONS. 
“CENTRAL” SUPERHEATER. 


QUADRUPLE EXPANSION FIVE CRANK ENGINES. 
PATENT PISTON PACKING RINGS. 


DUPLEX PUMPS = MUDD’S PATENT PRESERVER SLEEVES 


SUITABLE FOR ALL 


PRESSURES AND PURPOSES. tor TAIL SHAFTS. 
Castings in Brass & Iron. Copper Pipes. 


TAIL END SHAFTS, with Continuous Brass Liners. 


LARCE ASSORTMENT OF SHAFTS ALWAYS On STOCK. 


SPECIAL FACILITIES FOR REPAIR AND RENEWAL OF 
MACHINERY. 


600 ft. GRAVING DOCK and 50 Tons SHEERLEGS at WORKS. 

















4833 





-: 





MUDD’S PATENT 


“STEAM TRaP.. ENGINE and SHIP FORGINGS up to 15 Tons in WEIGHT. evaporator. 








—_—————— 
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SAFE. . ECONOMICAL. 
LOW COST OF MAINTENANCE. 


SAVING IN SPACE AND WEIGHT. | ot 
PERFECT WATER CIRCULATION. 


= “+ 


EASILY TRANSPORTED. 


SAVING IN FREIGHT. 
<P 


Wi 


NO SCREWED JOINTS. 
NO STAYS. 








DURABLE. 


ov 


9 
AG 
Sy | 


<x? a 
WARSHIPS, 
MERCHANT VESSELS, 


PASSENGER BOATS, 
YACHTS, TUGS AND DREDGERS. 





Over 4,000,000 HP. a 
In use in all Industries. >.<: All 
Fired with NO _ ne Accessories. 
all kinds of Fuel. Ny 


STEAM PIPING PLANTS. 





oY 


x 








C A ORIEL HOUSE, 
\%) em Farringdon Street, London, B.C. 
ns Works - RENFREW, SCOTLAND. 


ESTIMATES FREE. SEND FOR CATALOGUE. 








Telegrams: ‘* BABCOCK, LONDON.” Telephone Nos.: 1741 & 1742, Holborn. 





Marine Type Boiler. 











THOMAS PIGGOTT & CO., LTD., ATLAS WORKS, BIRMINGHAM. 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 


Makers of WELDED & RIVETTED PIPES of every Description. 


MAINS of large diameter for Water Conduit as supplied te BRADFORD, BELFAST, BIRMINGHAM 
and LONDON, STAINES SUPPLY; and Water Works in all parts of the World. 


Steam Mains 
as 
supplied to 
H.M. Ships 
and Foreign 
Governments. 


List Sent 
on 
Application. 


Flange and 
Socket Joints 
to suit 
all 
requirements. 





TELEGRAMS: 
o Atlas, 
Birming’ ” 
“Intersection, 
London,” 


PIPES NESTED FOR SHIPMENT. 





ILLUSTRATED PHOTO LIST AND CATALOGUE ON APPLICATION 
LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, 5.C. 





GAS . 
PLANTS. 


. Water and Oil 
Tanks 
of all sizes 
made up from 
Stock Plates. 


Sugar, Farina 
and Salt Pans, 


Constructional 
Ironwork 
of all kinds, 





ABO 
and A 1 Codes 
used. 
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beet FrORNSBY- AERO Y D 


OIL ENGINE. 


The £1000 Prize offered by H.M. 
Secretary of State for War for Military 
Tractors, together with £180 Bonus 

















for showing 45 per cent. results in 
excess of conditions, has been awarded 
to Messrs. R. HORNSBY & SONS, 
LIMITED, Grantham. 
The successful Tractor was sie pages 
by a 


Hornsby-Akroyd Oil Engine. 


It is acknowledged to be the 
BEST OIL ENGINE MADE, 
and has by far the largest sale. Ap- 


proximate cost of Fuel from jd. per 
B.HP. per hour. 








Type of Engine 123 B.HP. and weet ‘with Double Fly Wheel for Electric Lighting and other purposes. 


R. HORNSBY & SONS, LIMITED, Grantham 


LONDON OFFICE: 75a, QUEEN + Horm STREET, E.C. 














UNGEARED 
TRAVELLING 
LLEY. TROLLEY. 
4 Ton to 5 Ton, 





Pulley Biecks. 












































Self Sustaining. 
4 Ton to 10 Ton. 





SPARE PARTS FIT EXACTLY. 


Maxum Worm Gearep Brock CONTRACTOR TO TO his MAJESTY'S JESTY'S GOVERNMENT. 


with Stren. Pirate Cam, a 
10 Ton to 124 Ton. Telegrams: “ ” Maxim,” Loughbo Loughborough. 





Self Sustaining. 
6 Cwt. to 5 Ton. 


ae Travelling Pulley 
TagvELLino Taowy wire Biocks. 
ox Biocx. Travelling Crabs. 
Ld , # Ton to aes Pe LT ae 
Maxm UNCONDITIONAL OFFER. 
Peet al ** Maxim” and “ Victoria” worm and spur-geared Pulley Blocks 
for Top Mange will be sent on approval to any user at my. own expense. 
cast smn UPWARDS OF 60,000 “MAXIM” & “VICTORIA” 
PUR GEARED 


BLOCKS SOLD IN’ ABOUT 11 YEARS. 


WRITE FOR NEW ILLUSTRATED LISTS AND DISCOUNTS, 





I MPORT ANT.— The framework of the various apparatus shown above is in every 

ea “ease composed of WROUGHT STEEL PLATES and FORGINGS. The 

Maxim Worm Gearep ehain is treble best calibrated and guaranteed. The Hand-chain Wheels are of cast steel, 
Puutey Buoox. and the brake is self-acting and sustains the load at any height. 5786 





When you buy a 1 ton ‘‘Maxim” or “Victoria” Block it is tested with a load of 14 tons, BUT 80LD AS A 1 TON BLOCK. 


vngeenen” J, T. GODFREY, 


High Street, LOUGHBOROUGH, Leicestershire. 
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CROSS Loe BROTHERS, 


LID ET. 


_ FURNACE GAS 
__ ENGINES 


Bituminous 
Coal Gas Plant. 


Ammonia 
' Recovery 
Plant 















GAS WASHING 
PLANT. ¢ 


Producer Gas Plants for 
Anthracite or Coke. 











seta 


500-He. aas aN GIN JE 
FOR PRODUCER OR FURNACE GAS. 
SIX ENGINES AT WORK. IMMEDIATE DELIVERY FOR STOCK SIZES OF ENGINES. 


OPENSHAWY, MANCHES' T'EEt. 


TANNETT WALKER & CO, 


ENGINEERS, See 
LaEDS. UBNGLAN D. 

















HYDRAULIC FORGING PRESSES. 
HYDRAULIC CAPSTANS. 


Hydraulic Overhead Travelling 
Portable and Fixed Cranes. 


HYDRAULIC MOTORS. 


i PUMPING ENGINES. 
ACCUMULATORS. 











HYDRAULIC HAMMER. 


Aydratlie wi Sta Hammers wi co Forge Machinery, 


6076 


TILTING ‘FURNACES, BLOWING ENCIMES, AND STEEL PLANT MACHINERY GENERALLY, 
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I 


ce BIRTHS 


nt 


‘speepigur’ _ ‘SPEEDIGUT 


SOLE ___ THOS. FIRTH & SONS, Ltd., 


UROPEED TOOL GTEEL °°" “actors wrocts, amervmazo. 





61lé 


A. G. MUMFORD. 


CULVER STREET IRONWORKS, COLCHESTER. 


Contractor to Admiralty, War Department, India Office, Crown Agents for 
the Colonies. 





















| i Seg = ey Sirthidieialareiridens 
| <5 ae BOILERS 
[¢ (ate 3 Newest Design. r 


LARGE POWER ON VERY LIGHT 


A. G@. MUMFORD will have great pleasure in quoting for Marine Engines of ALL TYPES, SCREW, STERN or SIDE Paddles; his Engines are of 
the latest and most improved design, combining lightness with great strength and power, as supplied to the Admiralty and other Government Departments, 
and to some of the leading Engineers and Ship Builders in the World. 

‘Improved Oompound, Surface-Oondensing Launch Machinery, with WATER-TUBE BOILERS. Steam more rapidly, and are more easily CLEANED 
and REPAIRED than any other type. Very light and durable, designed for running at high speeds. 2190 


ESTIMATES AND FULL PARTICULARS ON APPLICATION. 
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ALL Sizes up to 2500 HP. 


THERE ARE MORE 


“PREMIER” GAS ENGINES 


MAXIMUM THERMAL EFFICIENCY. AT’ WORK ON MINIMUM GAS CONSUMPTION. 
MAXIMUM MECHANICAL EFFICIENCY. MINIMUM OIL CONSUMPTION. 


MAXIMUM ACCESSIBILITY. M O N D G A S MINIMUM ATTENDANCE. 
MAXIMUM STRENCTH. MINIMUM WEAR. 
——— ae 


BLAST FURNACE GAS 
than any other make. — - 

















The “Premier” Gas Engine Co., Ld., Sandiacre, nr. NOTTINGHAM. 


‘CAMERON'S 


PATENT y COMBINED WITH 


MACHINE CAM 



















CUTTING ) LEVER 
eee ewer) PUNCHING 
BULB fe | Sa i | | AND 
ANGLES oa =. SHEARING 
Ip k ‘1 |§ MACHINE. 
RICHT OR LEFT-HAND. | 
- =! §=§6© SALFORD, 
JohnCameron Pup 2 
Oldfield Road Ironwork sae 4 ian ester, 


Telegrams ; “ORIGINAL,” MANCHESTER, cae = National Telephone No. 2002. 
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When finishing these 


SHELL REAMERS 


we always keep 3 points in view :— 


Ist. — THAT THEY SHALL BE ACCURATE IN SIZE. 
2nd.—THAT EVERY TOOTH SHALL CUT... 


3rd.—THAT THEY SHALL NOT CHATTER. 


HAVE You Noriceo Tus ? 


Perhaps you are not using our Tools yet, 


if so, won’t you give us a trial ? 
Our Small Tool Catalogue will give 
you all particulars. 


LUDW. LOEWE & CO., LTD., 


OFFICES, SHOWROOMS and STORES: 
30-32 (°Rsy'te), Farringdon Road, LONDON, E.C. 


Sole Agents in the British Empire tor— 


Moots, Gouger LUDW. LOEWE & CO., A.G., BERLIN. 
Vertical Boring and Turning Mills, Special Lath o.—The Bullard Machine Too! Co, 
Plain G ven po wens ines.—Norton Grinding Co, 

Horizont nd Drilling Machines.—The imsse paachine Tool Co, 

The Cleveland Punch and Shear Works 

Ball Bearings —Tae Deutsche Wales und Manitionsfabriken. 





Foreign Agents ‘fer Ludw. Loewe & Co., A.G.:— 


For France: Destombes, Langlois & Cie., Roubaix. Sole representatives. 
Denmark, gad Sweden and Finland: A. Karlson, Copenhagen and Stockholm. Sole 
representa 
ee = St. Petorshs burg—G. Schaub, Wassilig-Ostrow, Grosser Prospect 39. 
Warsaw—Olszewicz & Kern. Moscow—John M. Sumner & Co, 
» Austria: Franz X. Swatosch, Vienna. Sole representative, E 
» Italy: Stussi & Zweifel, Milan. Sole representatives. 
» Ja : ee oo Ltd., Yokohama. 


- Belgium mbes, Langlois & Cie, Roubaix, go 
we Holland anal Duteh Indies: P. C. Muller & Co., terdam. 

. » China; Arnhold Kar & Co., Hankew peo! ngs H. Mandl & Co., Hamburg and Shanghai, 5958 
» Switzerland: Rudolf Fal nen Liestal. 


























ic 
7 
t 


i 
Ni 


a 


PATENT STEAM HYDRAULIC BENDING PRESS FOR ARMOUR PLATES. 
Pressure; 6-—8000 Tons, 


Kalker Werkzeugmaschinen Fabrik 


Breuer Schumacher & Co. 


LIMITED. 


— NEAR COLOGNE (GERMANY), 


Manufacture, besides 
MACHINE TOOLS aro szes~ 
As Specialities: 

Steam-Hydraulic and 
Hydraulic Machines, 


. . such as... 








Forging Presses, with quick motion, suitable for the largest work. 
Flanging Presses for all kinds of boiler work. 

Armour .Plate: Bending Presses of all sizes, 

Grooving Presses. Sleeper Presses. 


Block Shears of vertical and horizontal construction, also with shear blades 
cutting from above and from below (special. system). ys 

ayes Plate Shearing Machines, with short and long shear blades, 
for plates up to 3 in. thickness. : 

_' Hydraulic Joist Shearing Machines. 

* Hydraulic Riveting Machines (stationary and portable) for boiler works, 
iron constructors and bridge builders. 

Aceumulators with air pressure. 

Accumulators ‘with weight pressure. 

Press Pumps driven by belt, engine or electromotor. 


Complete Hydraulic Plants for the manufacture of wrought-iron ae 
and street car-spoke wheels and disc-wheels, 











ened 

















* 
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THE WORK wi: HEXAGON TURRET LATHE. 





The illustration shows a forged: boiler stay. The two threaded portions require to be continuous 
in pitch. For such work we supply a Special equipment enabling accurate work to be 
turned out at a very low cost. The use of the new “Coventry” Self-opening Die Head, which 
is now supplied with our Nos. 2a and 3 Hexagon Turret Lathes, is of GREAT ADVANTAGE 


on such work 


We can deliver all Sizes of Machines at short notice, and are always willing 
to guarantee their —— 


ALFRED HERBERT, Lawatren, 


COVENTRY. 


LONDON SHOWROOMS—24 & 26, Holborn, E.C. LIVERPOOL SHOWROOMS—12 & 13, Cleveland Square. 
NEWCASTLE SHOWROOMS—Papes Buildings, Pink Lane. GLASGOW SHOWROOMS—257, West Ro SA Street. 33C0 


VERTICAL BORING ano TURNING MILLS. 


Manufactured by 


DE FRIES & CO., DUSSELDORF. 


PHFHEFOHH FSH FHF FFF F444 4s 


MANCHESTER SHOWROOMS-2, Bridge St. 








we 
Le 


In addition to the usual features of BORING and TURNING MILLS, we 
direct special attention to the following special points embodied in 


these Machines :— 
Table driven by spur gears, having no lifting tendency. 
Independent feeds.to each tool bar in either direction. 








All gears cut and covered in. 
Face plate supported on self-adjusting annular slide. 


Main spindle bearing adjusted from outside the machine. 


Pee ee |. ee eee 


wa 





39 fas MACHINE. 
SOLE AGENTS FOR GREAT BRITAIN: 


ALFRED HERBERT, Ltd., Coventry. 


LONDON- 24 & 26, Holborn, B.C. MANCHESTER—2, Bridge sane NHWCASTLE—Papes Buildings; Pink Lane. 
GLASGOW -—257, West Campbell Street. LIVERPOOL—12 & 13, Cleveland Square. 
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WORMS and WORM WHEELS 


CIBSON’S PATENT SYSTEM 


WORM THE ONLY METHOD BY WHICH 
WHEELS ABSOLUTE ACCURACY may be GUARANTEED. 
cut on With our Standard Screws we cut EVERY size and 
GIBSON’S pitch and guarantee up to 87 per cent. efficiency. 
SYSTEM . SELF-CONTAINED COMPLETE REDUCTION GEAR CASES, 
are WITH UP-TO-DATE IMPROVEMENTS. 
Theoretically PROMPT DELIVERY of OOMPLETE CASES or OUTTING ONLY. 


ON ADMIRALTY — LIST. 


HENRY WALLWORK & Co., 
Malleable and Soft Ironfounders and Engineers, 
MAN COMES TE. 6116 
Telegrams—Foundry, Manchester. Telephones—WNo. 567 and No. 5200, 


Correct. 





A.EDMESTON & SONS 


Cannon Street Ironworks, SALFORD. 





PATENT FRICTION CLUTCH 


800,000 HP. IN SUCCESSFUL OPERATION 


FOR DRIVING 





$ by 
RS ERG 
VF Sey at 
RA %j et tat 
&, 
"7 ee 4%, 


STARTING 
GAS & OIL ENGINES, <,% 
& 


: a 
SONI LIVHS ONIIdN0d 
u0 








TRANSPORTERS. 


For full Particulars of this and other Types of Transporters apply to— 


The Temperley Transporter Co., 
72, BISHOPSGATE STREET WITHIN, LONDON, E.C. 

















CABLE TRANSPORTER FILLING UP DISUSED DOCK. 
This view shows the load being dumped automatically by means of the Temperley 





TT. & Et. LESS, Elwarvuuns, 
| Hollinwood, near MANCHESTER. 


THE “LANCASHIRE” HORIZONTAL «===. 
HIGH-PRESSURE STEAM ENCINES. 


Stro well fitted, and moderate in price. 
3: high 8 peed Governors. Senietaeten to work 
a m Gorden s up to 100 lbs.. 


Wipsatosts gapied Kee Bags Driving tn View of Bek, 


Large numbers of these Engines are now at work, 
giving the greatest satisfaction. 


r DIAMETER OF CYLINDER AND LENCTH OF STROKE. 

§ 10ins,x20ins. 13ins.x26ins, 17 ins. x 30 ins. 
Bliss RO 4): 2455: ee. 28 ROS 
BR 5p ROO sy Bp KOO sg AB Gy OO > 
12,, x24,, 16,, x30, 20,, x36 ” 
~ 13 ,, x24,, 16,, x36,, 20,, x40, 
Engines with Patent Piston Valve Expansion Gear, very direct and few working parts, 

quoted for on application. 


J. BEARDSHAW & SON, L2. 


Baltic Steel Works, SHEFFIELD. 





(Class 
With Pickering 
























MAKERS OF 


BEST WARRANTED GRUGIBLE GAST STEEL, 


WARRANTED SPRING STEEL, COACH SPRING STEEL and SPRING STEEL, 
MINING STEEL, GRANITE STEEL, &c. 


_,|PLOUGH STEELS and PLATES of every description 


SAWS, both for Wood and Metal. 


FILES, HAMMERS, EDGE TOOLS, CHAFF KNIVES, 
CONTRACTORS’ TOOLS, &c., &c. sees 


MANUFACTURER OF 


MACHINE & HAND TOOLS 


Of Improved Design and High-class Workmanship. 

















MACHINE 
MANUFACTURER. 


_____ SPECIALITIES : 
RELIEVING 
LATHES 


FORMED CUTTERS. 


PLANT 


FOR 
Cutting Racks, 
Spur, Bevel, 











‘PARIS, 1900, 
GRAND 
PRIX. 





Catalogue free on 
‘application with 
Trade Card. 


SOLE AGENTS FOR THE UNITED KINGDOM: 5947 











Patent Automatic Dumping Fall Block. 6851 





° 145-9, St. John Street, 
Pfeil & Co, Clerkenwell, London, E.C. 











. 


rrr ee 
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CHISHOLM & LAW 


Head Office: 187, WEST CEORCE STREET, GLASGOW. 

Works: Saracen Tube Works, GARNKIRK. Warehouse: Washington Street, GLASGOW. 

London Office & Warehouse: 30, Borough High Street, & 4b, Southwark Street, 8.E. 
Perkins’ 


Hot-Water TUBES and COILS. 
GAS, WATER ano- STEAM TUBES. 


Boiler Tubes in Iron and Steel. 
THE ONLY SURE ote JOINT. 112 


JOHN DAVIS & SON coersyy L” “* tous.” DERBY, 


26g, Victoria Street, WESTMINSTER, S.W. 























CELLULOID SLIDE RULES 


For all Technical Calculations. 
ALSO WITH 


= SPARE LOG-O-LOG 
SLIDE. 


UNIVERSAL DRAWING-BOARD ATTACHMENT, 
DRAWING-BOARD TRESTLES. - 


























PATENT... 


Te BEST EXPANSION 
JOINT. ™ 


SAFEST! 


Approved and adopted by the Admiralty, Steamship Companies, 
Brewers and Large Manufacturers. 


Has Smooth Bore, takes pressure on inner tubes, which slide within each other. 


Pressure does not come on outer corrugation, 
No internal condensation, 











Has great elasticity. No risk of burst tubes. 


MADE FROM SOLID-DRAWN COPPER TUBES OR STEEL TUBES. 


CAN BE APPLIED IN LIMITED SPACE. 


PATENT EXPANSION JOINT SYNDICATE. 
Sole Manufacturers ... 5310 


MORDEY, CARNEY (Southampton), Ld. 


WOOLSTON WORKS, SOUTHAMPTON. 


gia CEORGE SINCLAIR, 


ALBION BOILER WORKS, 
























MAKER OF ALL CLASSES OF 


Suitable for any Working Pressure. 





SINCLAIR’S PATENT SUPERHEATER effects 
¥ a saving of 20 per cent. 
SINCLAIR’S PATENT SELF-ACTING 


MECHANICAL STOKERS effect a saving of 
12 per cent, 6601 








LEITH, N.B.| 


STEAM BOILERS| 





PRICES AND FULL PARTICULARS ON APPLICATION, 





“NEw PROCESS” 





"RAW HIDE GEARS. 





DESCRIPTIVE 









FOR ‘CATALOGUE. 
CEORCE ANGUS & 60., Ltp., Newcastle-on-Tyne, . 














On 
Admiralty 
List. 


On 
War Office 
List, 





PATENTED 
IN ENGLAND, 
AMERIOA 
AND ON THE 
CONTINENT. 








\ ar weer a : 
PATENT POWER HAMMER 


xerss PETER PILKINGTON, 


MAKERS: 
Power and Steam Hammer Makers, Limited, 


BAMBER BRIDGE, PRESTON, LANCASHIRE, ENGLAND. 
LONDON Office: 75a, QUEEN VICTORIA 8T., E.0, GLASGOW Office: 87, McALPINE 8T. 
For Large Hammer see Advertisement in this Paper THIRD Week of each Month. 6133 
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ELECTRIC, 







FOR LIFTING AND 








e JOHN GRIEVE & GO. 


MOTHERWELL, SCOTLAND. 


POLLOCK, MAGNAB, & 
HIGHGATE, 





Glasgow. 


SPECIALITIES ; 


we yt 
& Finishing 
Machinery. 


™ BAND SAWING 
. MACHINES, 
Punching & Shear 
Steam Hammer: 


« Fuel Economisers 
PRICES AKD LrrnogRaPHs ON APPLICATION. 5618 


MEDAL AWARD, INVENTIONS EXHIBITION, 1885. 








THREE MEDALS 
AWARDED 


PATENT METALLIC PACKING. 6269 


MURRAY, McVINNiE & CO., 
MAVISBANK QUAY, GLASGOW. 


TAYLOR'S PATENT CORRUGATED 


me PACKING. 














Bole 
Makers: 


NEWTON & NICHOLSON, 
Tyne Dock Ocrrugated Packing Works, 
BSoutTtse SHinLps. 


Telegrams: ‘‘Corrugate, Tyne Dock.” 
Nationa! Telephone: No. 0431. 


THEODOR WI EDE'S 


Maschinenfabrik A.-G., 
CHEMNITZ (Saxony). 


Spring 
overnors, 


TOLLE SYSTEM. 

For STEAM ENGINES, 
TURBINES, 
GAS ENGINES, 
COMPRESSORS, 
PUMPS, &c. 


BEST EXISTING SYSTEM. 

















Adjustability of speed a* 
energy without changin; 
coefficient of fluctua’ = 
of speed. 6031 


Several firms have each 


Engineers (ye) 
SHETTLESTON, 


ie The SIMPLEST, MOST RELIABLE, MOST 





been supplied with over 
300 Governors. 





APPLY For CATALOGUE. 


SCRIVEN & CO., LEEDS. 


Spacers petits 1851. 
Tel. Address : ‘‘SCRIVEN, LEEDS.” Telephone No. 1819. 


Machine Tools and 


Hydraulic Machinery 
For ENGINEERS, SHIPBUILDERS, BOILER MAKERS, and BRIDGE BUILDERS, 


PATENT COMBINED MACHINE for Shearing 
LET L sither Right or Left Hand 
without changing a knife, Also for 
BENDING BEAMS AND SHEARING one side 


off the Bulb for riveting knees to, and 
Horizontal Punch. 



















, PATENT ANCLE-BAR PLANING MACHINE. 
ee = t= Patent Edge and Butt-Plate Edge PLANING MACHINE, 


SCRIVEN’S VERTICAL PLATE BENDING MACHINE, 
with Rend Plates to end without flat. 6992 











EAS TOn’s 


Express Exectric Lirts 





EGONOMICAL and UP-TO-DATE 
Machines on the Market. 


QUIOK DELIVERIES OF STANDARD SIZES. 


BRITISH BUILT THROUGHOUT. 


{9 now on order for the New Midland Grand Hotel, Manchester. 


EASTON AND COMPANY, Limitep, 


BROAD SANCTUARY CHAMBERS, 
WESTMINSTER, S.W. 


Telegrams: “EGYPTIAN, LONDON.” 7 
Telephone: No. 645, WESTMINSTER. ae ie co — 




















And PORTLAND CEMENT. 
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BRICK MACHINERY 3,22 


For Working all kinds of Clay. 





Che stiff or semi-plastic system of Brick-making for 
producing a dense Plastic pressed brick ready for im- 
mediate removal to the kiln was invented by us 28 years 
ago, and it is most successfully working 
parte of the world, 


DOUBLE THE STRENGTH OF ANY OTHER 
MACHINES IN THE MARKET. 


Brick plants for producing the best plastic-pressed 
facing bricks on the most economical system. 


Awarded Three Highest Medals at Adelaide 
Exhibition, and the ONLY Gold Medal for — 
Briek Machinery a Sam Exhibition, 


BRADLEY & GRAVEN, 


LIMITHD, 
WESTGATE COMMON FOUNDRY, 


WAKEFIELD, ENGLAND. 


THE MIRRLEES WATSON COMPANY, LTD., 


nearly all 


SECIS 





3837 





CRAVEN’S PATENT BRICK MOULDING AND DRESSING MACHINES. 















¥ jae ENCINEERS, pesca Sevag oral 
eu) London Office: 158, Gresham House, Old Broad Street, E.C. 
MAKERS OF 


: DISTILLING PLANTS 


for producing FRESH WATER 
44 Ih. of Water per 1 Ih. of Fuel. 
FROM SALT WATER OR-OTHER IMPURE SOURCE. 


ALSO OF 


MULTIPLE EFFECT EVAPORATORS 


FOR CONCENTRATION OF 
Cane and Beet Sugar Juices, 
Glucose, Gelatine and Glue, 
Bark, Wood and Meat Extracts, 


Borax, Caustic Soda, &c. 
AND FOR RECOVERING 4826 


ee TO VALUABLE BY-PRODUCTS from Wool Scourings 
Sextuple Effect Distilling Plants, 40 to 4000 Tons Capacity per 24 Hours. and Waste Liquors generally. 


NILES-BEMENT-POND CO.. 


MACHINE TOOLS. 


Telephone: 486, WESTMINSTER. 
Telegrams: ‘‘NILIACUS, LONDON.” 
































Makers of ... 
HIGH-CLASS 


Branch Office and Showrooms: 


23 & 25, VICTORIA STREET, 
LONDON, S.W. 


Bamfiion, © , 

Plainfield, N.J. 

Philadelphia, i Pa. 
Conn. 


H 
NILES CRANE WORKS: Philadelphia, Pa. 


HEAVY MACHINE TOOLS 


ance PORN ete 

GUN, FORGE, LOCOMOTIVE, 
ENGINEERING and 

SHIPBUILDING WORKS. 





MACHINE TOOL WORKS: 











Bain” o% 


en 
Na eae Sg Se 
No. 2} HORIZONTAL BORING and DRILLING MACHINE, 
with Circular Table and Screwing Attachment. 
Built at our NILES TOOL WORKS, 








Fhoobees pe PASEEE SEEEREFIC( from “Greaves 
Be at Mees as AND an delivered per 
all pats ote ory, eine anrted on ae isnt ha 
count on 
London. 60 6364 


London Depot; 13 my ie 
%iaapena ne, Gocaven, Birmingham. 
Works at Harbury, Stockton & Wilmoote, Warwickshire. 





TRIER’S PATENT 


"SPLIT-ERLP” COLEAR 





6169 








HYDRAULIC, RAM & PUMP 
CUP LEATHERS 


HAVE COME TO STOP. 
Because once fixed, 
Nothing can remove them. 


ENQUIRIES SOLICITED. 6148 


Ad. AHLERS, serait 
“SIMPLEX” 


STEAM PUMPS. 


WHY? 





a 
2 % 
<< na 
MN . aus 
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eet i] 
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VERTICAL PATTERN. 


FOR STATIONARY OR MARINE USE. 
MADE IN 26 SIZES, from Rit 4 to 8 in. BORE. 
FOR ALL D 


MOST SIZES KEPT READY IN STOCK. 
ALSO MAKERS OF ALL KINDS OF BOILERS, 
TARBOILERS, TANKS, CHIMNEYS, BUOYS, 
STEAM JACKET PANS, DIGESTORS, STILLS, 
ANGLE AND TEE RINGS, TIPPING SKIPS, 

AND GENERAL SMITH WORK. 8359 





Send for Descriptive Price Lists, Particulars 
and Discounts to MANUFACTURERS : 


xr. TOWARD & CoO., 








9, St. Lawrence, Newcastle-on-Tyue, 
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VIGKERS SONS & MAXIM, LT, SHEFFIELD. 


on Offices, 28 & 32, Victoria et Wentetetaiiie S.W. 
TOOL STHHIL OF ALID DHSCRIPTIONSB. 


BEST CAST STEEL TYRES, CRANK & STRAIGHT AXLES. 
MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 


ELECTRIC GENERATORS. ELECTRIC MOTORS. 
COMPLETE EQUIPMENTS for ELECTRIC DRIVING or LIGHTING of FACTORIES. 
CONTRACTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. SOLID STEEL ARMOUR PLATES. 
GROW, HARVEY & 0, STEEL & IRONWORKS PLANT 


Park ll lronworks, GLASGOW. SLAB AND BLOOM SHEARS. HEAVY PLATE SHEARS. 


Tensile and Bend Testing Machinery. 
HYDRAULIC MACHINERY, 


<3 PUMPS AND ACCUMULATORS. Ginder Makers’ Plant. 


HYDRAULIC PRESSES 
FIXED RIVETING MACHINES. for Trough Flooring. 
PORTABLE RIVETING MACHINES, 


































RADIAL DRILLING 
MACHINES. =e 
PLATE-EDGE PLANING £& 
MACHINES, 





HYDRAULIC PRESSES. HYDRAULIC CRANES. PLATE 
CROW’S PATENT FLUE FLANGING MACHINES, es gel, 


and PORTABLE RIVETING MACHINES 
for ADAMSON’S JOINTS. 


BUILT CRANK SHAFTS. 




















(R. T. M.) 








8354 
Tel. Address : LANCASTER & TONGE, -LTD., freee, 


“PISTONS, MANCHESTER.’ 
























PATENT 
LION PACKINGS 1. JOINTINGS 
for all conditions of Telegrams : 
LONDON, 
STEAM AND WATER PRESSURE. -orue-| ssc 
NEW CASTLE-ON-TYNE. 
Send for New Iilustrated Catalogue. noe a 
JAMES WALKER & CO., Lion Works, Garford 8t., West India Docks, | qo rm oe 
iin ial aeeciasiiaiie:. LONDON, #.- LIVERPOOL, 7770. 
9, Strand Street, 113, Bute Street Docks, 17, Oswald Street, 35, Side, —a 
LIVERPOOL.” | CARDIFF. | GLASGOW. | NEWCASTLE-ON-TYNE. — 























tie . 
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PATERSON, COOPER & CO., Ltd., 


Telegrams: ‘‘ Patella, Paisley. rJ A TE. L L A WOR KK S$ e i. A Is LL E Y, Telephone: 308, Paisley. 











DYNAMOS & MOTORS, Open & Enclosed Types. 


SHIP LIGHTING PLANTS. 
FACTORY, POWER AND LIGHTING PLANTS. 
CRANE AND LIFT MOTORS AND CONTROLLERS. 





ENCLOSED MOTORS, from 1 to 30 HP: in Stock, ready for Winding. 


STEAM PUMPS 


We hold LARGEST STOCK of any Manufacturers 
in the WORLD. 


JOSEPH EVANS & SONS, 


CULWELL WORKS —. 


WOLVERHAMPTON. 


Telegrams :—‘‘EVANS, WOLVERHAMPTON.” 


















Catalogue 
No. 3 
on application. 








LONDON :—Salisbury House, ones 
London Wall, E.C. 








THE “CORNISH ” STEAM PU for general purposes. 


C. & A. MUSKER, Ltd., 


EIvVvrt rE POoOo L. 





Telegraphic Address: “MUSKERS, LIVERPOOL.” 











SII II I I I TINT I, PNET APT 


HYDRAULIC ELECTRIC 


CRANES, CRANES, 
DOCK MACHINERY, DYNAMOS, MOTORS, 
PRESSES, LIFTS, 
COAL TIPS, LIFTS, CAPSTANS, POWER AND LIGHTING PLANTS, 
PUMPS, CAPSTANS, PUMPS, ion 


STEAM MOTOR WAGONS. CONCRETE FLAG MAKING MACHINERY, 
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Gas Kixhausters 


OR BLOWERS FOR GAS, CHEMICAL, OIL AND WHITE LEAD WORKS. 


Our total manufacture of Gas Exhausters is considerably over 60,000,000 cubic ft. per hour, representing 
over 1100 Exhausters, and our annual manufacture is now at the rate of 5,000,000 cubic ft. per hour. 
FULL PARTICULARS AND PRICES ON APPLICATION. 


BRYAN DONKIN & CLENCH, Ltd., 


Engineers, Lincoln Works, CHESTERFIELD. me 
London Office :—Parliament Mansions, Victoria St., Westminster, S.W. | Manchester Office :—Mr. HENRY THOMAS, 10, Mawson Chambers, Deansgate. 


JOSEPH BOOTH & BROS., LTD., 
oe ume ~~ Rodley, LEEDS. 















































OVERHEAD, — 
LOCOMOTIVE, Ee 

COLIATH 

DERRICK, 

BREAKDOWN 

CRANES; Three Motor Electric Crane. 


SPECIALITY— 


") winpine ences, ELECTRIC GRANES. 





~~ team Locomotive Crane. 














Westingh 
This System esting ouse Points and 
ithe tally Electro-Pneumatic Signal System. Signals can 
Efficient. Reliable. Simple. be operated 

applied to 

‘sti Manufactured by at any 
any existing The distance 

; Westinghouse Brake 
Signals, 83 Ltd., : from the 
Points, 8c. neat tat Ase a im Y lk iclliameneaedi on cabin. 
wee ny ee pe ee sa 























— HSTABLISHED issaz. — 


D Summers & Go., 22222" 
ay, ae SHIP & YACHT BUILDERS.. 
TrIMiITyDwpD, 


ustian Goverument, The Royal Spazish Geverumeat, The Bevptian Northam Ironworks, SOUTHAMPTON. 


Government, Crown Agents to the Colonies, &c., &. 














These Works, which cover 10 acres, are situated on the River Itchen, close to 
Northam Station, on the London and South-Western Main Line. 

There are two Steam Hauling-up Slips and two sets of Steam Sheers on the premises, 
with extensive Wharf accommodation, and the firm manufacture their own Castings and 
Forgin 

ae workshops are fitted with the best and newest type of machines and tools and 
powerful cohen t travelling cranes. 





ORIGINAL INVENTORS AND PATENTEES OF 





HAULINCG-UP SLIP MACHINERY. 
Floating Sheers. REPAIRS TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. 
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THE “MONARCH ” PNEUMATIC TOOLS. 


THE “MONARCH” 
Pneumatie 
Drills. 


REVERSIBLE AND NON-REVERSIBLE. 


ALL STANDARD 
SIZES. 








Write for Catalogue 
No. 38. 





THE “MONARCH” 
Pneumatie 
Hammers. 


ALL STANDARD SIZES. 


COMPLETE INSTALLATIONS 
SUPPLIED. 








Write for Catalogue 
No. 33. 


6242 
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Extract from letter received from Messrs. Dorman, Long & Co. 

‘In reply to your letter of-the-7th inst., we have pleasure in stating. that the 
Steam Wagon you supplied to us has given every satisfaction, and during the — 
we have had same it has covered a distance of 1200 miles, and has carried 1000 tons 
of material. We consider it is doing the work of four korses per day.” 


SPECIAL WAGONS CONSTRUCTED TO CUSTOMERS’ REQUIREMENTS. 


@) ‘Thedtraker Steam Vehicle Co, Lid 


9, BUSH LANE, LONDON, E.C. 
Works—BRISTOL. 
SonNsSTHRVUCTORS OF 


STEAM WAGONS 


‘Do Carry 2, 5,7 and 10 ‘Tons 
FOR INDUSTRIAL PURPOSES. 


Efficiency, Low Working and Repair Cost. 


The Result of 9 Years’ Experience 
Surpasses anything yet on the Market. 


WRITE FOR PARTICULARS, REFERENCES AND TRIALS. 6163 
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LocK WOOD & CARLISLE, Ld. 


EAGELE] FOUNDRY. SHEE EIELD. 


Telegraphic Address: ‘‘ PISTON, SHEFFIELD.” National Telephone: 1376. 


inprones camgguamaaa Metallic Piston Packing Rings & Springs. 


CARLISLE’S PATENTS. 





"SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. 





RR ore ALL PACKINGS GUARANTEED. ee 
i Es 














SPECIFYWw 


PLATNAM VALVE SEATS 


oR: For Superheated Steam. 


**HOPKINSON, HUDDERSFIELD.” 


“VALVESTEM, LONDON.” J. HOPKINSON & CO., LTD. 


**HOPKIN NS, LASGOW.” 
fe) SONS, GLASGO Huddersfield 


“HOPKINSON, CARDIFF.” " 
Telephones: 165, Queen Victoria Street, 
Huddersfield, 169. London, E.C. 5873 
’ ’ k. 
ee on 41, Bothwell Street, Glasgow. 


Glasgow, 1555, Argyle. 






















Cardiff, 1067. as di eae Royal Buildings, Park Place, Cardiff. 
THE ENCLOSED LIQUID 


SANDYCROFT 
FOUNDRY 
COMPANY, 


LIMITED, 


CHESTER. 


REVERSING 


AND 


CONTROLLING 
SWITCHES. 


(Woolliscroft’s Patent.) 








PRICES ON 


MAGNOLIA METAL. 


BEST ANTIFRICTION METAL for all Machinery Bearings. 














“Flower” Brand. 


Specify 
Magnolia Metal “Flower” 
Brand to prevent 


imposition. THE NAME AND TRADE MARK APPEAR ON EACH BOX AND INGOT OF GENUINE METAL. 


MAGNOLIA ANTIFRIGTION METAL GO. OF GREAT BRITAIN, LTD., 49, Queen Victoria Street, LONDON, E.C. 


Telephone : 5925, Bank.) BERLIN: Friedrich Strasse, 71. PARIS: 50, Rue Taitbout. BRUSSELS: 3, Place Francois Bossuet. > ‘Telegrams: “ Magnolier, London.” 6215 
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The Best of Everything in Woodworking Machinery. 


The most up-to-date machines, with the latest improvements and adjustments. 


Thomas Robinson and Son, Ltd., 


Head Office and Works: Rochdale, England. 

London Office and Showrooms: 59, Mark Lane, and J, Seething Lane, E.C. 
_ Sydney, N.S.W., Office and Depot: 317 and 319, Kent Street. 

Cape Town: S. Walsh, Resident Representative, 370, G.P.O. 








Agencies in: 


Amsterdam, Valletta, Gothenburg, Smyrna, Durban, Yokohama, 
Antwerp, Bale, Ekaterinburg Port Elizabeth, Bombay, Manchuria, 
Liege, Warsaw, (Siberia), East London, Calcutta, Mexico, 
Barcelona, Moscow, Constantinople, Johannesburg, Shanghai, Buenos — 











A.& P.W. McONIE 


CESSNOCK ENGINE WORKS, 


GOVAN, GLASGOW. 


Shipyard & Hydraulic Plant. 


ANGLE-CUTTING, BEAM-BENDING, PLATE-BENDING, 
PLATE-EDGE PLANING, PUNCHING AND SHEARING MACHINES. 


Various sizes of Machines always on Stock or in progress. 














HypRAvLIC BENDING AND RLANGING PREsses. 


Hydraulic Pumping Engines, Accumulators, Cranes, &c. 5420 














HORSFALL’ 5 


Bolt Forging Machines, 


WITH 


INCREASED 
WEARING SURFACES, 


AND ALSO 


ALL PARTS 


INTERCHANCEABLE, 
SAMUEL PLATT. 


ENGINEER, 
WEDNESBURY. *” = 
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STEVEN’S 


HIGH TENSION 


SPECIALLY SUITABLE FOR 


And all Castings where great strength is required. 


LARGEST DIAMETERS OAST AND FINISHED OOMPLETE. 
Tests and further particulars on application. 








GAILASGow . 
London Address: 60, FENCHURCH STREET, E.C. 














CO EE 


BULLIVANTS 


BULLIVANT & CO., Ltd., 72, Mark Lane, London, E.C 








’ STEEL WIRE ROPE 
aD ROPEWAYS. 


MARINE BRONZE. 


PROPELLERS, VALVE SPINDLES 


ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 


STEVEN & STRUTHERS, 














| 


—— 
— aT sepa 











THE “LANCASTER” LANCASTER € TONGE L? 


PATENT PENDLETON 


Metaitic Packings. ” 














are Ratchet Screw Jacks with Ball-Bearings to reduce the friction 
and having working parts thoroughly protected from grit and rust. 
Superior to Hydraulic Jacks for all classes of service. Simple 
and durable; will work in any position; are absolutely safe. 


=) 
: at 
23) 


« 
a 
oan 
< 
Ory 
~ 
~ 
~ 
= 
=~ 
~ 
— 
* 
ane 
i 
4 
i 


Itustrated Catalogue Upon 
Application. 


Traversin aig 2S Ton Jack, _ 5 Ton Journal Jack, 
Sectional View. 10 to 70 Foot. Lift Jack. 10. aod is Tons. 8, 10, 15 Tons. 


P. W. oe _— 129 dies orsctebomcier GLASGOW. 
am 
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MERY ==="=*==" WHEELS 


wasps near MANCHESTER, 
gp ons, EG ia TRANMERE BAY 


Telegraphic Address - - = “EMERY, peso 
STHAMERS, 


Sano, E * po pt DEVELOPMENT CO., LTD.: 
DOCK GATES, BIRKENHEAD. 
For 





























CAISSONS, 
PONTOONS. 
In SECTIONS or PLATES & ANGLES. 


THE BROWN HOISTING MACHINERY COMPANY, 


DESIGNERS AND BUILDERS OF 


Machinery for Economic Hain of Materials 


at Steelworks, Wharves, Shipbuilding Plants, Storage Yards, &c. 
MAIN OFFICE AND WORKS: LONDON OFF I: NEW YORK OFFICE: gigs 
OLEVELAND, OHIO, U.S.A. 39, VICTORIA STREL 26, CORTLAND STRERT, 


Linpsay BURN ET & C2: 


MOORE PARK BOILER WORKS, 
Hecen STrReEet, GOVAN, GLasaow. 


SPHCIALTIHS— 
DRY-BAGK BOILERS, “‘crier instatcations 
MARINE and all Types of MULTITUBULAR BOILERS. 
PATENT “CENTURY” FEEb- HEATERS. 


TELEGRAMS—BURNET, GLASGOW. 


HEENAN & FROUDE, 


LIMITED, 
MANORES TEE. 


Telegrams: 
SHIPBUILDERS, BIRKENHEAD. 6231 





















































EE ENE SES 





Designs & Estimates of Bridges & Roofs prepared for all ‘parts of the World. com 
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THE CLAY CROSS CO., 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS, 
FOR GAS, WATER AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c. 


LONDON OFEICE: 19, HAS TOCHEHAP:, =zI.C. 
THLEGRAMS: “JACKSON, CLAY CROSS? —— aim 
WORKS: CLAY CROSS, near CHESTERFIELD. 











JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW. 


MANUFACTURERS OF 


LAPWELDED IRON BOILER TUBES 





FOR MARINE, STATIONARY- AND LOCOMOTIVE BOILERS, &c. 6179 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 


“WOODITE” WORKS, MITCHAM COMMON, SURREY. 








NOTICE to ENGINEERS, a OTE articles can now be obtained with the utmost di “WOODITE” has stood the severest 

test for six years. No yoy in aidaneen ~~ ual i = aan or My wed, 4 anys go other a aged has stood every test up to 40,000 volts for 1/8 in. sheet, witho without breaking down, by the London Electric 

Light Corporation and others. Ram “U” Hat Joint and Packing Rings, Pump Dune Ge Gaskets, Manhole, Valves, Sheeting, a and a all pon ¢ Goods which have hitherto been manufactured in India Ru ber, Leather, — Tm 
now e oO! 








ad BIRMINGHAM. GLASGOW. we: ; 5 


REFRIGERATING MACHINERY. 


ON THE AMMONIA, CARBONIC (COc) AND 


Haslam’s Refrigerators COMPRURERD ‘aN Seki. 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
ICH PLANTS UP TO 200 TONS CAPACITY... 


THE HASLAM FOUNDRY & ENGINEERING 60., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.) 
UNION FOUNDRY, DERBY. LonpoN OFFicE: 175-177, SALISBURY HOUSE, LONDON WALL, EC, 


JOHN SPENCER & SONS, Lime. 


(WORKS :—At NEWBURN and OUSEBURN, NEWCASTLE-ON-TYNE). 
NEWBURN STEEL WORKS, NEWCASTLE-ON=-TYNE. 


ESTABLISHED 1810. 
Offices :—NEWCASTLE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 189, Cannon Street. 


ON ADMIRALTY LIST. 


MANUOEPAOTU HREES or STEEL, 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO I2 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STEEL, SPECIAL MILD STEEL for BOILER FLUES. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANE AXLES & SHAFTING HYDRAULIC PREASSHD. 



































Se ELI W GS.— Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEE EES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT GRANK — 


WASTHNEYS SMITH’S PATHNT STOCELESS ANCHORS. 
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@ GOO., E.TD., THE CROWN IRONWORKS, GLA SGOw. 


REFRIGERATING & ICE MACHINES 


EMERY WHEELS & EMERY GRINDING MACHINES. 
SPIRAL SPRINGS. ne 


Lonpon Orrick: DONINGTON HOUSE, NORFOLK STREET, W.C. Paris Orrice: 10, RUE LAFITTE. 


STEAM ENGINES 


FITTED WITH THE 
TURNER-PEGG PATENT POSITIVE CORLISS GEAR 
ARE THE 


ENGINES OF THE FUTURE. 
‘‘The Cut-orF arranged to take place at the Hianest Speen of the valve motion.”—The Engineer, 24th June, 1998. 


SHARP OUT-OFF THUS HNSURED. 921 
Full particulars of E. R. & F. TURNER, Ltd. (132), IPSWICH & (Y) 82, Mark Lane, LONDON, E.C. 


RICHARD MORELAND & SON, L” 


WORKS: OLD ST. & SILVERTOWN. OFFICES: 25 & 27, OLD ST., LONDON, E.C. 
TELEGRAMS: “EXPANSION, LONDON.” TELEPHONES: No. 784, HOLBORN, & 2407, LONDON WALL. * 


BREWERY MACHINERY, 


Sir WILLIAM LARROL & CO., 
































































ARROL’S PATENT DALMARNOCK IRONWORKS, BRIDGETON, GLASGOW. 
oie Contractors, Engineers, Bridge Builders, and 


RIVETING MACHINES. Designers of Structural Ironwork. 


ALSO MAKERS OF 


HYDRAULIG PUMPING ENGINES, 


ACCUMULATORS. 


CRANES. 


STAMPING PRESSES, 





co cm 
en 

















TIYDR. ULIC TUB 




















86 [SUPPLEMENT page XXXIV | ENGINEERING. [Dec. 25. 1903. 


REYNOLDS COMBINED 
Vertical and Horizontal Engine. 


The above cut shows a Reynolds Combined Vertical 
and Horizontal Compound Engine especially desir- 
able for Rolling Miil and any other heavy duty work. 


4760 











Cargo and Mast Blocks, 
Boat Falls, Steering Gear, 
Cranes, Mining Truck 
Wheels, &c. 


i After 9 years’ hard wear—good as new. 
Only require oiling twice in 12 months. <r 
g=@ USED BY H.M. ADMIRALTY AND PRINCIPAL BRITISH AND FOREIGN SHIPOWNERS. 


Send for Lists, &¢., WILLIAM REID & CO., 112, Fenchurch St., London, E.C; 


AND 44, DEAN STREET, NEWCASTLE-ON-TYNE. — 


STEEL BOILER TUBES. 


DON’T HRUON RISES ! 


USE WELDLESS GOLD DRAWN TUBES 


NO CONCEALED FLAWS. e778 


HOWELL & CO., Lime, SHEFFIELD, encusno. 
sr HUNSLET ENGINE CO, Ld 


LEEDS. 
Makers of Locomotive Engines 


adapted to every variety of work and gauge. 





























Designs & Specifications Supplied or worked to. 
Quotations and Specifications 
on application. ” 


Telegraphic Address: ‘‘ Engine, Leeds.” § Telephone: Ne. 528. 
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Ernest Scott & Mountain Led. 


ELECTRIC LIGHT & POWER ENGINEERS, 


GLOSE WORKS, NEWCASTLE-ON-TYNE. 


bisa naainstiade —**ESCO, NEWCASTLE-ON-TYNE.” 

















MANUFACTURERS OF-— 
ELECTRIC LIGHTING PLANTS. 
is HAULING +f 
$9 PUMPING y 
” COAL-CUTTING ,, 
VENTILATING ,, 
DYNAMOS and MOTORS for both 
Continuous and Alternating Current. 


NEW LISTS ON APPLICATION. 





Branches at— 
LONDON, E.C.—Norfolk House, Laurence Pountney Lane. 
CARDIFF—8, Working Street. — 
GLASGOW—93, Hope Street. MAIN and TAIL HAULAGE GEAR with CLASS “S” MOTOR. saz 











STOKE-ON-TRENT—St. Peter’s Chambers. 
SHEFFIELD, &c., &c. Agencies aft—BOMBAY, SYDNEY, SHANGHAI, SINGAPORE, &c. 

































SHIPYARD A 
~ + MACHINERY, “> 
5 


PUNCHING AND SHEARING 

ANGLE-CUTTING, a 
BEAM-BENDING, 
PLATE-BENDING, 






COLD AND HOT- HYDRAULIC 
SAWING BENDING and 
MACHINES. FORGING, 

MANHOLE 
PUNCHING MACHINES. 
3467 














Over 1,000 KLEIN’S Patent 


CONDENSING 





COOLING “PLANTS 


SUCCESSFUL cient: ALL OVER THE WORLD. 





The KLEIN ENGINEERING CO., Ltd. 


STREET, MANOHESTER. 2970 
KLEIN’S PATENT WATER. COOLER, FAN DRAUGHT. 94, MARKET , , 3 < 
Telegrams : '‘ MODERNIZE, MANCHESTER. 


FOR ENGINES OF 8,000 HP. Telephone : 4070, Manchester. 








Pees 
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HYDE PARK LOCOMOTIVE WORKS GLASGOW LOCOMOTIVE WORKS ATLAS WORKS 
(Late NEILSON, REID & CO.). (Late DUBS & CO.). (Late SHARP, STEWART & CO.). 


Head Ofice:-Hyde Park Works, SPRINGBURN, GLASGOW. toco, Giasaow. 


LONDON OFFICE :—I7, VICTORIA STREET, WESTMINSTER, S.W. 


a i A Ae An Ai i Ain i A tin Ai A i An An tn i ten tn A ti Le An in Mn A tn nn nn tt al 


BUILDERS OF ALI EINDS OF 


LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY GAUCE OF RAILWAY. 














Anaual Capacity: Workshops Equipment : 
700 _— ~ = BSooO°O It. 
Ee a S eee ee Se SS OUTPUT NOW EXCEELS 


LOCOMOTIVES. if ii cc m ary ch | e 16,000 
} NORT ITISH | | ! LOCOMOTIVES. 


=e 6.90 


THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 


THE PULLMAN COMPANY, 


BUILDHBRS OF ALL KINDS OF RAILWAY AND BLHOTRIC OARS. 
Telegraphic Address: 
a Works: PULLMAN, ILL., U.S.A. ace 


London Office: 26, VICTORIA STREET, WESTMINSTER, ENGLAND. 


PRATT & WHITNEY CoO., 


EARTEORD, CONN., U.5S.A. 






















SMALL TOOL DEPARTMENT. 


Echols’ Patent Taps. 


The interrupted thread tap is the 
only one for tough steel, copper, &c. 
Clears itself where others ¢ og "and 








vel soe wedge. 
: . Gauges. 
: P. & W. RACHET DRILL. Strongest and most durable made. ee 
: Two Sizes.—No. 1 taking Drills up to 4 inch. Milling Cutters. 


taki Drill to 1 h 
a ee ee a a All sizes, kinds and shapes; standard and special. 








( LONDON, E.C.—Bueck & Hickman, Ltd., 2 & 4, Whitechapel Road. STOCKHOLM, SWEDEN.—Aktiebolaget, V. Lowener. 
AGENTS } LONDON, S.W.—Niles-Bement-Pond Co., 25, Vietoria Street. 
| COPENHAGEN, DENMARK.—V. Lowener. 


PARIS.— Fenwick Freres & Co., 21, Rue Martel, Agents for ro 
Belgium and Switzerland. 











CAST-IRON WHEELS of all eo 


MACHINE. MOULDED AND MACHINE CUT. 
LARGEST MAKERS IN THE KINGDOM. 


- THOUSANDS OF MODELS. to select from. sx 
URGENT BREAKDOWN ‘WHEELS a Specialty. 
QUOTATIONS AND ALL INFORMATION FREELY GIVEN. 








Spf fff) 


ir ((( RE SS 
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MANNING. WARDLE & CO., 


BOY N Ei ties enced Wor: sS, LADS, os 2480 


Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality. Re te. RBS A PRE i 
Makers of Robbins’ Patent Driving Axleboxes. moet mda ne ae a het a i The“ ABO” and “The Bngineering Telegraph Codes” used. 


~|/ BALDWIN LOCOMOTIVE WORKS 


| Bi LOCOMOTIVES .. 2 


. Mine, Furnace and Industrial Locomotives. Electric Locomotives with 
oo Westinghouse Motors and Electric Trucks. 


=, Burnham, Williams & Co., Philadelphia, Pa., U.S. A. 


Code Word—“ Baldwin,” Philadelphia. 
General Agents :— Messrs. SANDERS & C0., 110, Cannon Street, LONDON, EC C. 


A. BORSIG, BERLIN-TEGEL, | 


HSTABLISHED 1837. 


HIGH-CLASS SIMPLE AND COMPOUND LOCOMOTIVES 


Adapted to every variety of Service. 


Oldest Locomotive Works on the Continent. Modern Shops. Latest Designs. 
5300 LOCOMOTIVES BUILT. Annual Capacity: 400 Locos. Over 8000 Workmen. 


2 GRANDS PRI=X, PARIS, 1900. 6227 
soLe British FF, C, AMOS, M.I. Mech. E., 20, Bucklersbury, LONDON, E.C. 























































LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


Tank Engines & Combined Cranes & Locomotives. 


ALWAYS IN STOCK AND IN PROGRESS. 
For Collieries, Ironworks, Railway Depéts, Branch Lines, Oontractors, &c. 








Telegraphic Address :—‘‘ Locomotive, Newcastle-on-Tyne.” ESTABLISHED 1817, 


NEWCASTLE-ON-TYNE. x 














POO LDY’S PATINT 


WEIGHBRIDGES AND WEIGHING MACHINES. 


Henry Pooley & Son, Ltd. 


89, Fleet St., LONDON, E.C. Manchester St., LIVERPOOL, Temple St., BIRMINGHAM. 


25, South Kinning Place, Paisley Road, GLASGOW; and at MANCHESTER, NEWCASTLE-ON-TYNE, NEWPORT (Mon.), 
NOTTINGHAM, SHEFFIELD, BELFAST, DUBLIN, &c. 








NINE-TENTHS of the Railway Traffic of Great Britain is weighed over 4565 


POOLE YS WEIGHING MAOCHUINES. 
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other Governments, 
JAM ES FAIRLEY & SONS “2 
General amin wir inatrciecincon  " TOOL STEELS 
FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds. 
NOTE” Jamas FAIRLEY & SONS WORKS (Bramall Lane, SURFFIELD, and Mill Be. Forge sod Rolling Mille B(RMINGHA HAM are merely Branch Deparsinests, and 
sa AU. Communications should be addressed to the Head Oficee-OLD MINT, SHADWELL STREET, BIRMINGHAM. 


ALEXANDER PENNEY & CO., 


107, FENCHURCH STREET, LONDON, EO. 
—— ENGINEERS AND CONTRACTORS FOR —— 


STEAM AND ELECTRIC RAILWAYS AND TRAMWAYS, PIERS, HARBOUR WORKS. 
LIGHT RAILWAWYTS AND ROLLING STOCK. ” 


SYDNEY SMITH er BRASS WORKS, NOTTINGHAM. 


& SONS, | ADMIRALTY CONTRACTORS. 










































Sis. INVENTORS, 
“ SMITHS, 78 PATENTEES 


, NOTTINGHAM.” AND 


MANUFACTURERS. 


WIN MARINE BOILER FITTINGS 
A SPECIALITY. 

















PORTABLE RAILWAY and 
ROLLING STOCK. 


“TOWER” WAGON. 


The New Cheap Side-Tipping Wagon for Contractors, &c. 





Sole Agents, 6139 
NEW ADDRESS: TOWER HOUSE, TRINITY SQUARE, LONDON, E:C. 


Ww OR THINGTON 
~ ,. PUMP CO., Lp, 


153, Queen Victoria Street, 
LONDON, E.C. 


PUMPS FOR ALL SERVICES. 


5730 


. Air Compressors a Speciality. 























WORTHINGTON LEHICH PATTERN MINE PUMP, 
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- |The ELECTRICAL C0, Ltd 


Head Offices .:. 


121, 122, 128, 124 & 125, CHARING GROSS ROAD, 


LONDON, W.C. 


























Telegram Address : 
‘*GALVANOSCOPE, LONDON.” 


Telephone Nos. : 
4311, 4312 and 4313, GERRARD. 








LAMP DEPARTMENT: 


122, Charing Gross Road, London, W.C. 





TELEPHONE, No. 4311, GERRARD. 


BRANCHES: en 


Fittings Department: 162, Shaftesbury Avenue, 
TELEPHONE, No. 4313. LONDON, W.C. 


BRIGHTON, GLASGOW, MANCHESTER, 
SHEFFIELD, BELFAST and DUBLIN. 
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MACHINE CUT ROPE ano STRAP 
& MACHINE LLEYS, 
MOULDED FLYWHEELS NN 
WHEELS of any section. 





Makers £ 
” Sestoved i. 
Patent 
Friction ' 
Clutches, 











TheSCOTTISH CYANIDE Wd 
LEVEN, FIFE. : 


LONDON and rye FS ‘GENTS: Mesers. ROBERT 
CROOKS .» 10, Eastcheap, London, E.0. 


“THE” 


PACKING 


USE IT! 


The ‘‘Proell” Metallic Packing. 


HERMANN KUHNE, Ltd., 
28, Victoria Street, LONDON, S.W. 6104 














ENGLISH INSTRUMENTS, 


The Latest, Best and Cheapest. 





Drawing en 
Instruments, | sits vi 
Special Make, Arrange- improved ey 

ment, and Finish. Doosing ont 


and 
TRADE 
MARK. , 
> 


The most Practical and 
Useful to be had, and | 
quite different to what 
are usually sold. 


A. G. THORNTON, mercies, 


Corrrjacton To His Masyzsry’s Government, 5974 


KING STREET WEST, MANCHESTER. 




















Time Saved ! 
Time Saved ! 


Tt is the man who keeps saving up 
and expense down, who makes the bi 
gest success in the business world. If 
you are still doing your correspondence 
in the old-fashioned time-wasting pen 
way, a Royal ock ‘Typewriter 
—with its writing always in sight—will 
come as a revelation to you as a pere 
manent time saver. 

Let us send you our Art Boox.ieT—~ 
free. 


The Typewriter Co., Ltd, 


198, Upper Thames §t, 
London, EC, 








Special Features : 


Solidity of Build. 
Great Length of Bearinge, 
Continuous Lubrication. 








CHARLES TAYLOR, 


Lathe and Machine Tool Maker, 
BIRMINGHAM. 


Bartholomew Street, 


Friction Couplings and Friction Pulleys 


TO TRANSMIT UP TO 1000 HP. 


CHEAPEST and BEST inthe 
Market. 


800,000 HP. IN USE. 


er CATALOGUE containing Simple Rules for irre a Power 
by Ropes, Belts, Shafts, and Wheel Gearing, POST FRE. 


J. BAGSHAW & SONS, L? 


Batley, Worixshire. ~~ 


ABBOTT & CO. 


MEW ARE, ILIMITrEeD, 


Are now prepared to Flange Plates to any Shape for Marine, Looo., Vertical or Water-Tube Boilers, by 
Special Hydraulic Machinery. Customers’ own Plates worked if desired. 


FR BBEBEBEBBBABEBABBEBEBBBBBBBLZAEAAM 






















OR™=LLovDsS SuRvVEY IF REQUIRED. 


BOARD OF TRADE, 


FLANGING DONE UNDER ADMIRALTY, 





From Photo, July, 1896, 6876 
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HENDERSON & GLASS, LIVERPOOL. 


Extensive: stocns of all descriptions and Sections 
=| 
a 


MALLEABLE RON AND STEEL, 
i. 


= 
ay 


Rolled Girders&. hist, ain. to 20n deep. 
Secmaed ¥ 


COMPOSITE GIRDERS MADE TO SPECIFICATION. 
Xx ain BLE. 







PLAIN AND CHEQUERED PLATES. 


Boiler and Tank Plates in Iron or Siemens-Martin Steel, all sizes. 
QUOTATIONS AND SECTION SHEETS ON APPLICATION. 6268 
SHIPMENT ORDERS PROMPTLY EXECUTED. CORRESPONDENCE SOLICITED. 










_ Established over 55 years. 


OMBS SMH & SONS 
ets ee 


D> = SMitnh, MANAGING Ya 


SiRM INGHAM = 


STAM PINGS 


OTOR GR, ELECTRICAL 
anv LNGINEERING- TRADES 
QHIPBUILDERS, Et 


(onifactors fo Ad mirally, War Office, * 


india © 
BRITIBA AND 


E. READER & SONS, Limite. 


LONDON and EXPORT Ws 
6, NEW LONDON STREET, E.C, 


Telegrams— 
READERS, NOTTINGHAM. 





















FOR 


























“Temrian Raitways . 




















FROM Photo of ont ee ee 





6009 14—26 x 380 


HARTNESS 


AUTOMATIC OPENING DIE 


The most satisfactory means 
yet devised, for the production 
of screw threads. 


JONES & LAMSON MACHINE CO., 
Exchange Buildings, Birmingham, 
ENGLAND. 


Telephone : No. 4440, Telegrams: ‘‘Comipact,” 





BLACKBURN, STARLING & C0., Ld., 


7 Manufacturers and Erectors 
of Improved 


misting 
Conductors 


Gresham Works; 
NOTTINGHAM. 
HANLEY & D & DUBLIN. 


CHIMNEY 6 COLUMNS 


itraightened, Po! 
“Tooped Raloed ae 


Colliry Signals ts 









ELECTRIC BELLS. 
TELEPHONES. 


TELEGRAMS ~ yell 
“Black burn, Nottingha: 


W. Starling 7 


(of BURGESS & PACKARD, 
Naval Architects, Boston, U.8.A.) 


DESIGNER OF SAILING and .. 
.» AUXILIARY CRUISING YACHTS, 


A SPECIALTY of 


Small RACING YAGHTS 


for the Y.R.A. Classes, 











'| 20, ENDSLEIGH STREET, 


GORDON SQUARE, 8443 


LONDON, w.c. 




















-OORLISS ewe: = 











| 
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PICKERINGS LIMITED, 


Globe Elevator Works, 
STOCKTON-ON-TEES. 


Eerasiisump 1864 Awarded 32 Medals 
and Diplomas. 








OVERHEAD 
TRAVELLERS, 


WINCHES, GRANES 
= for Hand or Power. 


PULLEY BLOCKS. 
Pulleys & Shafting. 




















98, Leadenhall 8, 





Sais idan 


and please mention this 
paper. 


VICKERS'’— 


NON-CORROSIVE 
SELF-LUBRICATIVE 


“WATER PACKING” 


STERN GLANDS, PUMPS AND 
HYDRAULIC WORK. 








BENJ": R. VICKERS & SONS, LEEDS.| or au, stanonms, 
cos rs 


LESS ™ NOTHING. 


PPL 


Our No.1 Filter 


is priced at 


£7 7s. 6d. 


We guarantee it to purify 
15 to 20 gallons 
of OIL per day 

If Oil costs you 
One Shilling per gall. and 
you fiiter only 
6 gallons per Day, 


YOU SAVE THE COST 


of a No. |! Filter 


TWELVE TIMES A YEAR. 
CHECK THESE FIGURES. 

















Four Styles, Fifty Sizes. 
Supplied to the Admiralty, “War Office, 


Post Office, Corporations, Railway, Electricity, 
Gas, Water and Manufacturing Companies. 


EVERY FILTER IS GUARANTEED. 


GREASE 
SEPARATORS 


FOR EXHAUST STEAM 
} (Patented). 
Highest Efficiency Guaranteed. 


STEAM DRIERS 


Keep Water and Dirt out of 
your Engine Cylinder. 


SEND FOR CATALOGUE. 


SHELBY & CO., LD., 











66, Leonard St., LONDON, £.C. 524 


MEASURES BROS., L™® 
10,500 


TONS 


Siemens-Martin ENGLISH Steel Joists 


— ALL BEARING MAKERS’ BRAND. — 


BESSEMER FOREIGN STEEL JOISTS 
ALWAYS IN STOCK. 











TEES, ANGLES, ; 
CHANNELS, a 
CHEQUERED PLATES. @ <i : 
Pd =| 8 
CASTINGS OF EVERY | EVERY DESCRIPTION. a ie 
59656 4 | 
= E 


57, Soutieask Street, 
LONDON, S.E. 











Celebrated 


DRAWING 








i 106, 
4a CHARING X ROAD, 


9 London, W.C. 


6181 


Scotch & Irish Oxygen Co. 
CLASCOW. Ian. 


Valves for Gas Bottles and 
Refrigerating Plant, &c., 
ALUMINIUM, 


In Baonse, STEEL AnD 


Reducing Valves, mpresee and 
all rota i 3 for Compressed 


CASTINGS 


oe Ga on Sa pee me * 


SOOKET PIPE PIPES. 1 fine anein 
FLANGE and IRREG PIPES, w NS, EVs diam. 











GIRDERS, COLUMNS, STANOHION 7 * 
B. & W.H. HALEY, Lister Blls, Bradford, 
HIGH-OLASS 


MACHINE TOOLS. 


Standard and Special. 


See Iustrated Advertisement third issue in 
each month, 


HULSE «Co. Ltd., 
Ordeall Works, MANCHESTER. 
3337.Saved.—Leather Belting, 


re a 








mental ees 
Companies ; aon, alee ectrical ngineers rextil e, Paper, 
Corn, Cement & &ec. “careful 


a narabaity prs most exacting 
conditions of i. & fully 


” fuming 
nw <a LEATHER BELTING: hy hs wide, 1d. oo rg 
1} in., ; 2 in, 4$d.; 3 in, ee a d. 5 
° , 1s, 3d. ; Fy ae : 8 in., ‘Os. ; , 
DOUBLE LEATHER. BEHLING: ai in., ay ‘tin, 1s. 2d. ; 
4in., 1s. 8d.; 6 in., 2s. 6d. ; 12 in, loot run, 
UNSOLICITED. : 
“ Best we ever had. 


«Pally'ag good aa what we lately paid nearly three times the 
money for.” 


** Most extraordinary value. 

“The — is | 

“Must adm: it the * is both azar and cheapest.” 
a: orders.” 


Shall send you ites our 
Carriage Paid to any address (or - nearest station) in the United 
= a or a f.o.b. any home port, FOR CASH WITH 
Any Bony any Width, despatched instantly from stock. 
BEST BELTING Co., , LTD., 18, Cullum a ne agin, 30 


























+Pe ~ 
e 
in 7 j 
sseieieeedidienmemneneieeinnmmemmennesineasatenmeennesteemeinaiaeenaianaieaenn ee 
se 


MANNHEIM, GERMANY. 
SPECIAL MACHINERY 


For Crushing, Grinding, Mixing, 
Pulverizing all kinds of 
Material. 


PiG-IRON BREAKERS. 


MIXING DISINTEGRATORS for 
the Preparation of Sand for 
the use of Sand Casters. 


STAMPING MACHINE for Coke 
~ Manufacture. 6232 















P!G-IRON BREAKER. a 


LUBRICATOR EXPERTS _} 
ey" il 








ORAWINGCS SHEW TWO Of OUR 
TVPES WE HAVE MANY 
OTHERS ANO SHALL BE 





ALL ABOUT 


INJECTORS 


ike 


£7¢ 
FOR LISTS 








MANg ike SALTS) 








REFRIGERATING 
MACHINERY. 


J. & E. Hall’s 


PATENT CARBONIC 
ANHYDRIDE (CO.) SYSTEM. 


Originally Introduced 
by them. 


Universally adopted on account of its 


SAFETY, ECONOMY and EFFICIENCY. 


J. & E. HALL, Limited, 


Dartford Ironworks, KENT, 5748 
And 28, St. Swithin’s Lane, LONDON. 





Magazine 


An Illustrated 
Technical Monthly 
with the Engineering, 
Electrical, Shipbuilding, Sion 
and Steel and Mining 
Industries. 


dealing 


Specimen Copy free on 
application to— 
17, Sorrey 8r., 
Srrapp, W.C, - 
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we LKINSON & C Spring Gardens Works, 


Bis DuUDIL.=EIwyZ. 
— MANUFACTURERS OF’ — 

ANVILS, VICES, HAMMERS, JOINERS’ BENCH SCREWS AND FLOOR CRAMPS; AUSTRALIAN, CAPE 
AND NATAL BRAKE SCREWS, CAPE WAGON JACKS ; WROUGHT-IRON RIGGING SCREWS, &c., &c. 
ff PLEASE ADDRESS IN EWE. 

ee ee QC : 












CARPENTERS 
BENGH. SCREW 


N¢ES9A 


VIGE BOX & PIN 


CAPE WAGON JACK 
(CAST BoDy) 


NATAL BRAKE rit N° SO 
(ENDS % HANDLES WITH GLANDS 


Ness 
LONG NATAL BRAKE - 
(WITH GLAND) 





N° 57 
GAPE BRAKES 


A 
d we 


























WROUGHT IRON RIGGING SCREWS LONG NATAL BRAKE 
(WITHOUT GLAND) 


_., PRICES UPON APPLICATION. ESTABLISHED 1826. 
We make three qualities of Anvils and Vices, out our Speciality is BEST WARRANTED Quality. 
____ Anvils of every Shape for all Markets and all Trades can be made to Sketch and Special Particulars. 

er ANVILS RE-STEELED AND REPAIRED. VICES REPAIRED. 


5863 








NOWDRIFT 
IN OL (cyuinver) 


NOWDENE 


NOWDON, SONS & C?,L° 


MILLWALL , LONDON BE... & 7. MarneT St, MANCHESTER 














CRANES. 


= As fixed atall principal Hotels, 
Clubs, Railways, Offices, Stores. 


R. WAYC00D & CO., L7., 


BS By Special Appointment to H.M. The King. 
Falmouth Road, 8.E. 6230 


TENT GRANK PIN BOLTS, 


AUTOMATIO IN ACTION, 
For Taking up the Wear & rendering 
High-Speed Engines Noiseless. 





seni s 














DRWSDALE & CoO., 

Bon Accorp Enains Works, GLASGOW. 5742 
Tzieonarmic Appaxss: “ BONACCORD, GLASGOW." 

Agents im South Africa: SELIGMANN & 00., Johannesburg. 


Paterson, Downs 
Jardine, 


COATS IRON AND STEEL WORKS, 


COATBRIDGE, N.B. 
BRAND: COATS ey 


“ ‘ 
Telegrams Ht a Das emmy ONDON. * 
TELEPHONE No. 62 (Coatbridge). 














Manufacturers 
of Highest 








Sole Export Agent and Agent for England, Wales 
and Ireland—exeluding Liverpool and Man- 
chester Districts and the North of England— 

M. BUCHANAN, Sorroix 


Hovsz, Laurence Pountngy Hi, Lonpon, E.O. 








Serer. 
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W. GUNTHER & SONS, Central Works, 
OLDHAM. 














GLOBE ONWORKS HOTHERWELL 


Telegraphic Address: — eminadlia 


(A. & T. MILLER). 


anufacturers of Merchant Bers, Horseshoe ive Angle and 
" ay Cable Rivet, and Plating Iron; also Heel Tip, all of 
the highest quality, and eal attention paid to finish. 


McARTHUR, NASH & 00., Bristol, Sole Agents for England. Wales, Ireland. 
Export Aczunrs ror LONDON : 6199 
C. B. RUSSELL & CO., Billiter  Billiter Square Bld Bidgs., E.C E.C. 


“Ove. Detombay, Mce. Delange & Cie, 


ENGINEERING WORKS, 
HOBOREN, vr. ANTwWwHEEE. 


SPECIALITIES. 6228 

| APPLIANCES FOR PUBLIC WORKS ; 
aut : Dredgers.—Elevators.— tors.— 

i Sian. teed Baten. —Shlient on lain 

Yaohts.—Hand,Stean&H ydraulicOranes.—Drawbridges. 

—Pontoons —Derricke, —Hand & Steam Winches, Steam 























C A rial ~ Engines. —Traotion —Plant for Blast Furnaces, 
me, s_§ Steel Works, Rolling Mills.—Gasholders.—Steam Ham- 
| A mers.—Shearing and Plate-edge Planing Machinery, &. |. 








The Einergisin =: 


MOMENTUM ENGINE] 


Makes the NEW POWER 


POLEFOR CIA. 
MORE POWER. LESS OOAL. 
OAN BE OPERATED BY ANY MOTIVE POWER. 


Radium ; also, these Engines prove that the modern accepted 
theory of Energy is not true when it is made out to be a 
universal theory covering all Power. 

Three of these Engines can be seen at the ALEXANDRA 


PALACE; they are all explained Free gy one is running the 
Electric Lights (West Terrace). 


ENERGISING MOMENTUM ENGINE, 
Room 19, 19a, ImperialBuildings, Ludgate Circus, LONDON, E.C. gos 


The E ngines are protected by R nad Trade Mark ‘ ‘Poleforcia,” also by Letters Patent. ” also by Letters Patent. 


STEAM CRANES, 
OVERHEAD ELECTRIC CRANES 























STEEL CASTINGS 


S* A™ des ACTERIES & FONDERIES D’ART, 


HAINE-ST.-PIERRE (BELGIUM). 








CASTINGS (iraceiveo) Up to 10 Tons weight. 


STEEL AXLE BOXES. TROLLEY WHEELS. 
WHEEL CENTRES AND BOGIE PIVOTS. 
BUFFERS AND BUFFER CASINGS. 
RAIL CROSSINGS AND CHAIRS. 
MINING WAGONS, &c., complete. 


FINISHED PARTS FOR LOCOMOTIVES AND STEAM ENGINES. 


ROLLERS AND PLATES for BRIDGES, &c. 
MAGNETS, &c., for DYNAMOS AND MOTORS. 
ROLLS FOR ROLLING MILLS. 
PROPELLERS, STEM AND STERN POSTS FOR SHIPS. 
HELICAL and other WHEEL GEARING (CUT TEETH). 
FORGE. PIECES AND PILES. 6722 


Sole Representative in Great Britain; ARTHUR W. NYE, 110, Cannon St., LONDON, E.C. 


STEAM EXCAVATOR & CRANE COMBINED. 


Simpson & Porter’s Patent. 














Full Particulars on Application, 








12 TON JUBILEE STEAM CRANE EXCAVATOR. 


We claim the tollowing merits :— 
Gives largest output of any Excavator or Steam Navvy. 
Least Coal consumption and maintenance, 
Will work a 22-ft. face. 
Will drive a gullet 50 ft. wide. 
Will revolve an entire circle. 
Will deal readily with Boulder Clay and hard material. 
The Digging gear can be disconnected by drawing two Cotters, the Machine 
then becomes a 12-ton ordinary Loco Crane, 
Used by all the principal Contractors. 5518 


12-tons size in Stock or progress—weight about 40 tons. 
STEAM & ELECTRIC CRANES, GRABS, CONCRETE 
MIXERS, STEAM WINCHES, & WINDLASSES, 





HENRY J. COLES, ono mi 


JOHN H. WILSON & C0., Ltd., 148, SANDHILLS, 


LIVERPOOL. 
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““LITTLE GIANT ’’ 
TURBINES, MOTORS. 
PELTON and WATER WHEELS. 
GOVERNORS, RAMS and PUMPS. 
FLOUR MILL, GRAIN, COFFEE 






DRAFTING 


NEV PATINT 


MACHINE. 





RICE MACHINERY. 


Sole Manufacturers :— 


ow =rHs CoO... 
64, Mark Lane, LONDON. 6041. 
























This saves change of tools. 


You adjust ie 8 
part of the 
ment is kept. 


lay that down, pick up another, and scale with that, 
time is a third in average work, 
Angular work is as easy as straight. 


waar to any obliquity, clamp it there, and move it to any 
It is always parallel to itself so long as one adjust- 





No Drawing Office complete without it. 


‘HOW IT WORKS. 
You draw your lines and scale them-with the same edge at the same time, 
Without the machine you draw with one edge, 


The saving of 


These two functions of the machine save time to the extent of a quarter 
to half, and distraction of mind less easy to value. 


All you have to do is to move the square to the place, and then draw and 
scale your line; the ruling edges take care of themselves. 











Telegrams: ‘‘ ACCUMULATOR, LONDON.” | 


Baltic Chambers, 50, Wellington Street, GLASGOW. 


DRAKE & GORHAM, Lro., 


ELECTRICAL, MECHANICAL, AND HYDRAULIC ENGINEERS, 
66, Victoria Street, Westminster, LONDON, S.W. 


Telephones: 71 and 398, WESTMINSTER. 


MANCHESTER; and 
6117 





TOOLS ALWAYS IN 7 srTrocx. 








Also at 47, Spring Gardens, 
A N D SO a ¢ Telegrams: Wilkinsons, Engineers, Keighley. 
@ | Manufacturers of MACHINE 


Sowerby Bridge, 














ENGLAND. 
MACHINE TOOLS. 
CONTRACTORS Established 
to the 1832. 
BRITISH AND FOREIGN 
GOVERNMENTS. 


designs, also HEAVY CASTINGS. 


if 
DUPLEX BORER, 8 in. diam. BARS and 30 in. TRAVERSE. No. D78, 


WILKINSON & SONS, 


BRADFORD ROAD, KEIGHLEY. 


National Telephone : No. 10 Y KEIGHLEY. 


TOOLS of the most approved 









MILLING MACHINES as follows :— 


Profile : i 

Sizes of these Machines vary 
Horizontal | tom the smallest up to the most 
Vertical massive. 
Universal 


BORING MACHINES: 
ages Duplex, with a ee to work 
together or se 











for heavy 
single, Double and_Tri ole ise Lathes, &c. 
ee LATHES: 
MOTOR-DRIVEN SHEARING MACHINE. 5500 Hollow Spindle. Turret. Railway Wheel. 





PATENT PLANING MACHINES: 


Horizontal, 2 to 10 ft. width, any length. 

Vertical, all sizes up to 10 ft. square. 
SHAPERS: 

6 in. to 24 in. stroke. 


SOREWINe MACHINES: 
din. to 4 in. ordinary threads and square threads. 


DRILLING MACHINES: 


Vertical 
‘} an sic 


Special. 
Radial 
Multiple 


Kemnay to 














TPS A TEE 
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PROUGH EDS COPPER ce 














ete 

















ELECTRIC GINS. |’ JACKS 














—— PATENT APPLIED FOR. TRAVERSING, HYDRAULIC and SCREW. 

For Lifting LOCO aGAR sodies at ONE TENTH cost now needed. ws eso MATERIALS 
R. DALMER, «7, cannon street, LONDON, E.C. moe HIGHEST-GRADE WORK. 

KAYE’S Latest Patent SERRATED SEAMLESS OlL CAN 


FITTED WITH 


New Patent Thumb Button, Seamless Spout, 


and Slide Feed Hole. 
IN COPPER OR BRASS, FOR ELECTRICAL PURPOSES. 


Contractors to H.M. Navy, War Dept., Home Office, and Indian State Railways. 
SOLE MAKERS ;— 4564 


JOSH. KAYE & SONS, Ld., Lock Works, LEEDS, « 03, 


High Holborn, LONDON, W.C. 


Jenkins Bros. Valves 


Fitted with Jenkins Renewable Discs. 


Globe, Angle, Check, Cross, Y, and Safety Valves, both screwed and sng are 
manufactured of the best steam metal and are fully guaranteed. If you want the 
i best, ask your dealer for valves manufactured by Jenkins Bros. 

i a Remember all genuine are stamped with Trade Mark like cut. List on application. ~ 


JENKINS BROS., ovsin'Vissa see, LONDON, E.C., 















And at 71, oe STREET, NEW YORK, U.S.A. 











The India Rubber, Gutta Percha & Telegraph Works C0, Ltd. | 
SILVERTOWN 


VULCANISED INDIA RUBBER:—Hose, Driving Bands, Steam Packing, Sheets, Valves, Washers, Buffers, Tubing, | 
Solid Cord, Springs, Shoe Soles, Mats, Brake Blocks, Wheel Tyres for Cabs, Carriages, Cycles, &e., Horse Shoe Pads, ' 
Roller Covering, Football Bladders, Lawn Tennis Balls, and Moulded Goods to any Pattern. 

EBONITE :—Sheet, Rod, Tubing, Insulators, Speaking Tubes, Serew Stoppers, Battery Cells, Surgical Appliances, 
Photographic Articles, Pumps and Specialities in Ebonite for Chemical Works. . 

GUTTA PERCHA :—Golf Balls, Tubing, Belting, Pump Buckets, Bosses for Flax Spinning, Sheet and Tissue, Carboys, &c. 


SILVERTOWN WATERPROOF GARMENTS AND FABRICS. 











TELEGRAMS: Offices—‘‘SILVERGRAY, LONDON.” Works—‘‘GRAYSILVER, LONDON.” 
= RANCHES: 
Ber. High Street. po 
mE. See Eee 
—28, Clare Street. LivERPOOL—54, Castle Street. Sunrrranp—1, Fitzalan Square. 
ABROAD Bumsve AumaeCalle Reconquista, 140 al 148. Cumeronvace (i. Pb, Cashel Stes Panes (W.A)151, Queen's Buildings, William Street. 
Susuem (Ruopzsia)—Willoughby Buildings. - Doapax Okatal} 8 Srpxny—279, George Street. 5060 











Works : SILVERTOWN, ESSEX; & PERSAN (Beine-ct-Oise), FRANGE. ‘Offices: 106, Gannon-St., LONDON, E.C. 











g 
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FIELD’S PATENT BOILERS AND TUBES. if 


TUBES applicable to nearly every kind of Boiler, and give increased heating surface of most valuable kind. il, tay 
LIGHT — SAFE — EASY TO CLEAN — ECONOMICAL. 


Please Note change of Address: 


| LEWIS OLRIGK & CO., Encners, 


* Palmerston House, Bishopsgate pi London, E.C 


Telegrams: “ Olrick, London.” 5970 


3 bd Central “a e : 
Willans ‘i Engines 
for all purposes where economical paver is required. 


Over Half-a-Million Horse-Power ovdpred 




















Central Uptake. 























Suitable for working with superheated Steam without alteration. 








Willans & Robinson,.Ltd., Rugby, England. ~ 








seca cece 1770, 
ROAD 
LOCOMOTIVES 
Traction Engines, 


, Single Cylinder or Compound, 
mounted on springs. 





ROAD ROLLERS 


Single Cylinder or Compound, 
and convertible to 5044 
TRACTION ENGINES. 
Also fitted with 
PATENT SCARIFIER. 














THE DELTA METAL CO., Ltd, case cee” 


WORKS : Pomeroy Street, London, §8.E., and eiasassuioen Street, Birmingham. 


DELTA METAL No.1 and No. 4 Alloys: 


STRONGEST MALLEABLE BRONZES. HIGHEST RESISTANCE TO CORROSION. 


ROovps, SHEE Ts,. rvuBis, WiInRD, CASTINGS, FORGINGS, STAMPinNGs. 


| * “DIXTRUDO” | 
HIGH-SPEED TURNING AND SCREWING BRASS. 


Bars of any Section.in Brass, Bronze, Delta Alloys, &e. 
Yellow Metal and Naval Brass Bolts. Heagard Metal, Red Metal, Hard and Soft Brass veils 
Bronze and Brass Forgings to Admiralty and other tests and specifications. 


Contractors to the ADMIRALTY, WAR OFFICE, INDIA OFFICE, and Principal COLONIAL and FOREIGN GOVERNMENTS. 
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FOR SALE. 
For Sale, a Factory fully 


equipped for the manufacture of explosives, 
and it for nitro-compounds and nitro- 





Thstant from et ews 25 miles, and from Talea ; 


miles. It stands upon land 
196 sores in extent, a gt which is at present 
temporarily sublet. "Held on remainder of lease with 
8 years to run. The land is oe with water, 
and most suitable from its contour for the pa 
of such a factory. It is ferns with su 


buildin; magne, mounds, testing ranges, 
os pee nf ant in complete state of 
efficiency for aoe and other explosives. 


In addition there Ki well-built and commodious 
manager's house on the 


Immediate > pra 
sion can be given.—Apply, Mesers. SLAUGHTER: anp 
may, Bolicitors, 18, Austin Friars, E.C. 8 358 


Gouth Africa. — Engineerin 


and MACHINERY IMPORT BUSINESS FO. 

me a in one of the beet towns in Oape Colony. 
Capita! wired about £6000. Arrangements might 
be made with suitable purchaser for loan.—Address, 
eri, Of ces of ENGINEERING. 6281 


For Sale, Valuable Engineer- 


va HR weal and BOILERMAKING BUSINESS in 

n, doing large turnover. ‘Proprietor would 

Saepaske el offer of partnership. Full information will 
be xiven.—Address, § 431, Offices of ENcingERiINe. 











HAIGH PARK ESTATE, LEEDS.—FOR SALF. 


Valuable Sites, Specially 

Adapted for Factories, Warehouses and 
7 sega Works, with mow and canal facilities 
witn each plot.—Apply to T KS, Haigh 
Park Estate Office, City Square, Leedi 8 387 


Valuable Freehold pou 


SITES FOR SALE, at Peterborough, where 
there are ee railway facilities and a large 
ine natrial ion. — For s and particulars, 
apply to ALA’ w RUDDLE, rchitect and Surveyor, 

Oa.bedral Gateway, Peterborough. 8 315 








IT'o be Sold, 111 Volumes, 
comprising 47 EwciNgeRine, 21 Engineer and 


48 British ay all well bound, dating from 1869 to 
1802.—Apply, H. BURSON, Hemel-Hempstead. $611 


i or Sale, 20 Small Tip 


WAGONS and 1000 yards of PORTABLE 
BAILWAY.—Address, 6196, ices of ENGINRERING. 








fer Sale, Cast-iron Tanks.— 


70 tons Planed TANK PLATES, stock, £5 ton, or 
wit! quote finished tanks and erection.—_STEAVENSON 
axp OO., 21, Lime Street, London, E.C. 8 482 


For Sale, Cheap, Horizontal 

ENGINE, cylinder 12 in. by 24 in. stroke, heavy 
fiywheel, 7 ft. diameter. — Apply, SHANKS & CO., 
Lp., Barrhead. 8 372 


Jeo Sale, Cheap, Tilghman’s 


SAND BLAST AP ARATUS, comprising 
belt-driven air beg ~" with reservoir, piping, 
es, sand chamber and 


eet poe SILANKS & 00. Lr., Barrhead. 8 371 


Fer Sale, a Pair of 30 in. by 
60 in. WINDING ENGINES, in good order.— 
Pall particulars and price on application to the 
POWELL DUFFRYN STEAM CO., Lrp., 
Mores Dept., Aberaman Offices, near wg a 8 425 


FrorSa Sale, Gas.Engine Patterns. 


aptete series of high-speed engines, seven 
— Bo to 5 6 B.HP., together with partly finished 
py Omtiqes of i ENGINEERING. 


tes, &c.. A rare opportunity. address, 

8 509 

Hs. class Machine Tools 
ameoe tor.; EDIATE DELIVERY :— 

Double - geared PUNOHING and 


Se" StiZANING MAGHINE, with —_ Shears, to 
och and shear TSE by lin. by 24 

















bars). 
ge and 16 in. ¢ SLOTTING MACHINES. 
. BENDING 


LES, 
“PRANOIS. BERRY & & SONS, Sowerby . Bridge. 


be Sold, a Bargain, the 


~ Ba TEMPORARY FOOTBRIDGES on either 


side of London Bridge, consisting of a ge he 
Spore, 12 ft. wide, two 158 ft. and eight being 

7 ft. long, in all 700 ther with about 225 
equares of 8 in. a super. of Galvanigec 
Corrugated Iron, 30, ft. cube in whole and halt 
pont, 080 te of Sin br Tin Opes Guttering Ory mal 

n. by q 

cost £35,000. To be sold for £10,000 cash. ee 


i Guamsow 8 «=i the Pacific Steam 





Tee -Expansion te 


180 Ib. epindrs iin. by hin asad Sn. by atin arake, built nt we 

wo 

B.o.T. and Lloyds’ we tg eal er tweraang Bp “ 
Navigation Co.’s 8.8, 


y worked a few es Doe LYTHAM 
SHIPEUILDING & ENGINEERING C Py 


meses 


hye Sale, Three 20 Nom. HP. 


a. Horizontal Compound ENGINES, and 


Marshall Multitubular High-pressure 
Pumps, § in Saye. x pars Mains, 7 in. cant, Wate 


sae 
a ee working order.—The 4 ad 
ication to the CLERK re: “the 
e’s Palace, Mile End Road, E. 


BOILERS. Brith Feed-water Heater, two Wo! 


Fie Sale, Brass Globe Valeos. 


or whole of a stock of 24 in. and 3 in. 
BRASS GL GLOBE phar gare FOR SALE, at a low figure. 
New, unused, sali ; brass with iron wheels, 
complete with ces -box,, &c.; screwed pattern, 
heav as style for 150 Ie pressure. American make, 
with English threads; brass or Jenkin’s discs.—For 
price culars address, S 512, Offices *. % 


§ 487 | GINEBRING. 





Ale= Wilson, 


For Sale :— 


— pipen Compound ENGINE, direct 


Bw te > a ee 240 LHP. 
— Dis dius Setar 
172, FENCHURCH STREET, LONDON, E.C., weeny Compouni tral-valve NGrES, 150B.HP. 


Formerly of the Vauxhall Ironworks. 
Telegraphic Address: ‘* InaentEUR, Lonpon.” 
Telephone: No. 1998, OgNTRAL. 

LAUNCH AND MARINE ENGINES FOR SALE :— 


One 0.8.C. - - 6 in. by 12 in. by 8 in. stroke. 
TwoC8.0. - - 8 in. by 16 in. by 10 in. stroke. 
One Non-condénsing 8} in. by 144 in. by 10 in. stroke. 


sate 


One ©.8.C. - - 9 in. by 18 in. by 14 in. stroke. 
ALSO 
COMPLETE LAUNCHES, BOILERS, PUMPS, 
&. 6310 





High -preseure Hori, ENGINE, 244 im cyl., 48 in. stroke. 
ganar 80 ft. by 8 ft. 6in., insure for 


w.p. 
40 HP. Loot ype BOILER, 16 ft. 9 in. long; will 
reinsure Pd 100 Ib. w. _ 7 
Six Marine Multitubular .-type BOILERS, built 
two ite he ago for 155 Ib. 


re. 
PLANING MAGHINE, 20 ft. between 


Hill's Patent F Patent Flush Side Swivelling Head Cold SAW. 
pete ot Patent Bolt Screwing MACHINE, to screw up 


to 1} in. 
Carr’s DISINTEGRATOR, 4 ft. 6 in. diam. 
Machine: 


ry Let out on Hire or Sold on Purchase Hire, 
Send for Catal ion Invited. tae 


THOS. W. WARD, ALBION Works, SHEFFIELD. 
‘Address : 


Telegraphic ** Forward, Sheffield.” 

















THE BEST anp 


SHEARING MACHINE 


MOST PERFECT 


TO CUT PLATES OF UNLIMITED 
LENGTH AND WIDTH. 





Apply to— 6622 


R. BECKER & CO., 
53, City Road, E.C. 











N ew Tools in Progress and 
READY for DELIVERY :— 
Fg meee Hoe 5 $ in. Single-ended Punching and 
in., § in in, an ay 
ig an 


Shearing 

2 in.. | in. and 1 in. pevtte-sated U Eanching and 
oe Machines with Angle 

Zin. ~~ ble-ended Lever Punch aby Shear with Angle 


Shears. 
Two 12 in. to 14 in, stroke Slotting Machines. 
Two ata ne a go Angle Iron Bending Machines. 5S 464 





om | Machines and a lot of other Tools. 
“ion, RUSHWORTH & OO., Sowerby Bridge. 





A G. Mumford, 
¢ Oulver — Bin, nd Works, 
Cont War Orricz, Crown AGEnts 


ractor to ADMIRALTY, 
for the CoLoniEs, sana, ForEIagN GOVERNMENTS. 
go PA Lagoa! LAUNCH and MARINE 


INES in stock and in 
COMPOUND SURFACE CONDENS ING 
—— en ter stroke 
sin. Admiralty pattern. 


in, and 56 b 
a os and om ns ” 
b; ” 


” 
” 
” 


E 
i-7 
S 
5S 
iF 
BEPEEBERREPEES 


14in. and 18 in . 
New designs re highest class workmanship. 
Catalogue and full particulars on application. 





MISCELLANEOUS. 
Licences for Large Gas 


ENGINES protected by Letters Patent, bei 
built by leading German _ a works, CAN B 
GRANTED for GREAT BRITAIN.—Please ress, 
OALVARY, Neue Wilhelmstrasse 1, Berlin. 8 444 











FIRST-CLASS MEDALS :—PARIS, 1885 ; 


LONDON, 1862. 


GOLD MEDALS :—PARIS, 1878; 


MELBOURNE, 1881. 


SHELTON IRON. SHELTON STEEL. 


All Sizes and Sections of Bars, Angles, Tees, Channels, Girders, Plates, Sheets, Light Rails, &., a. 
FORGE AND FOUNDRY PIG-IRON, STEEL eee BLOOMS & SLABS. 


Finished Iron: 
** SHELTON ” 


thn genie AD 


GD, “GRANVILLE” @, «sueiton STEEL,” 


gt GRANVILLE.” 





THE SHELTON IRON, STEEL AND GOAL CO., Ltd., Stoke-on-Trent, STAFFORDSHIRE, 


or 122, CANNON STREET, LONDON, E.C. 
Telegraphic ‘Addlvenn : 


Telegraphic Address: ‘Shelton, Stoke-on-Trent.” Tel. 


Nos. 11 and 258. 


1237 
**Sheltonian, London.” Tel. No. 886, Bank. 











JOHNSON & PHILLIPS, 


MAKERS oF THE most KAQDERN 





MACHINES yyy 


\" TAPING, Jf 
COMPOUNDING. 













SHEATHING, 
CABLE LAYING, 
BRAIDING, - 
WINDING, 
LAPPING, 
RUBBER, SILK & 


FOR 


CABLE MAKING, 
STRANDING, 
ARMOURING, 













COTTON COVERING. 


VICTORIA WORKS, OLD CHARLTON, KENT, ««: 


And 14, UNION COURT, OLD BROAD STREET, LONDON; E.C. 








LE CARBONE 


17, Water Lane,{Gt. Tower St., London, E.C. 





CARBON BRUSHES 


DYNAMOS ‘and MOTORS. 








PRICE LIST AND FULL INFORMATION ON OUR 
DIFFERENT QUALITIES ON APPLICATION. 


6177 


De ae teens 
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BALDWINS, [" 


FORMERLY 


E. P. & W. BALDWIN, LTD. 

ALFRED BALDWIN & CO., LTD. 

WRIGHT, BUTLER & CO., LTD. 

THE BLACKWALL GALVANIZED IRON CO., LTD. 


LONDON OFFICE: 


6, FENCHURCH STREET, E.C. 


IRON & STEEL SHEETS. 
TIN PLATES, TINNED SHEETS, &o. 


GALVANIZED 
CORRUGATED 


AND 


FLAT SHEETS. 


IRON ROOFS & BUILDINGS. 
TANKS « CISTERNS. 


6266 


GALVANIZERS OF ALL KI KINDS OF IRONWORK. 











CONSULTING ENGINEER. 


Ww. i} Olive, M M. Inst. C. E, 


BOX 1103. 
Athenian Chmbrs., 32, ehortiliachot St., CAPE TOWN. 


orks Extension. — For 
economically designed STEEL STRUCTURES, 
apply for designs and tenders to STEAVENSON & CO., 
21, Lime Street, London, E.O. § 433 
Steam Launches. 


Kaward Hayes, srony stRatrok 








STONY STRATFORD. 
SMALL TUGS and LAUNCHES in IRON and 
STEEL. Machinery constructed for boats built abroad, 

Simple or Ary und. 
ustrated Advt. each month. 2174 


SHonze 


* PNEUMATIC AUTOMATIC EJECTORS 


Sewage, Suisse. Pail Contents, &e., 
48 USED AT 
R . 3 Cape 
igs Neneh tT pat Hampton, 
Staines, Felixstowe, Houses of Parliament, estminster ; 
' and many other places. 


AIR COMPRESSING MACHINERY. 


COMPRESSED AIR LIFTS 
For Raising Water from Wells, Boreholes, &c. 


For Estimates and Full Particulars apply to— 


HUGHES ‘ LANGASTER, 47, Victoria St., London, $.W. 


Favourable Opportunity for 
Industrial Establishments. 


The Elektricitatswerk Wangen a. 
Aare, Switzerland, built by the E. A. G. 
vorm. W. Lahmeyer, Frankfurt, a, M., 
for a ny of 10,000 HP. has about 
5000 HP. to spare. 

The Works being close to the German 
and French Frontiers and to the railway 
lines. Bale-Delle-Paris and Bale-Milan, and 
further situated on the main trade routes 
Innsbruck -Ziirich-Geneva, are eminently 
suitable for industrial establishments. 


aR ee ER 














pay a 





_paneh 


\ $9 Weiz : The conditions for the supply of electrical 
\9/ energy are most favourable. 
Labour Conditions Good. Convenient and Efficient Water Supply. 
Enquiries to be addressed to— $ 497 


Offices : 


Elektricitatswerk Wangen a. Aare. sciothurn. 











Petes Deposit 
Plans. NOVEMBER, 1908. 
Hates r COOK & HAMMOND, 
LITHOGRAPHERS, &., 
2 and 3, Tothill Street, WESTMINSTER. 


Established in Westminster 1860. 
ele. No. 551, Victoria. Tele. Add. :»“‘Cartoons, London.” 


Tus Giascow Rouune Stock AND PLANT WORKS. 


H+, Nelson & Co., Ltd., 
ILDERS OF RAILWAY CARRIAGES 

WAGONS, TRAMWAY OARS and LIGHT RAILWAY 
ROuLINe STock OF BEVERY DESCRIPTION. 

Makers of WHEELS and Axigs, RaILway PLANT, 
Foremne, Surrh Work, IRON AND BRass Oasraxes. 
Registered Office and Works : Motherwell. 

G Office : 160, Hope Street. 3382 
London Office : 14, Leadenhall Street, E.0. 


P & W. MacLellan, Limited, 
e OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 

RAILWAY IRONWORK, BRIDGES, ROOFING, &¢. 

Chief Offices: 129, Trongate, Guascow. 8547 

Registered Office : 8,Gt. Winchester St., London, E.O. 


[the Metropolitan Amalga- 


MATED RAILWAY OARRIAGE AND 
WAGON COMPANY, Luurrzp. 


Makers of RAILWAY ROLLING STOCK of all 
descriptions. 
Works — ASHBURY, MANCHESTER ; 
LANCASTER ; BRITANNIA, BIRMINGHAM ; 
BIRMINGHAM ; nemans-ie BIRMINGHAM 
Leanen Seven oe toponta Svan, 
Otiee Suan, GHAM. mama | 


6211 














idland  Railway-Carriage 
and Wagon Co., Ltd. 
Midland Works, Birmingham ; 


ani Appey Works, SHREWSBURY, 





BUILDERS OF: Railway- 
Carriages and Wagons, 
— Tramears, &e., &c. — 


R Y. Pickering & Co., Ltd. 
° (Established 1864). 
BUILDERS of RAILWAY i, eget tag &ec. 


Makers of CARRIAGE and WAGON WHEELS and 
AXLES, and all classes of RAILWAY IRONWORK. 


RAILWAY WAGONS for HIRE. 8434 
Chief Works and Offices: WISHAW, near GLASGOW. 
London Office : 3, Viorogta Srazer, Westurxerer, S.W. 








er cere 
| ~ Stop Valve 


NO RE- GRINDING. 


Only Wearing Part i * the SEAMLESS 
COPPER RING which can be REPLACED 
without Tools in a few minutes WHILE VALVE 
IS IN POSITION. 


APPROVED BY THH ADMIRALTY. 
Used by most English Railways for its 


ECONOMY. Pe 


WRITE FOR FULL PARTICULARS AND PRICES, 


COAL MINING, SIZING & WASHING PLANT. 


Elevating, Conveying and Loading Machinery for any Minerals. 
Patent Coal Breakers with Splitting Action. Coke Breakers. 


BRIQUETTE MAKING PLANTS, 


Section of Coal Washery sup- 











THE HULBURD ENGINEERING. ce f 
150, LEADENHALL S. ~ 



































Complete Peper day of eight hours,” Engines, 
Recuperation Boilers, 
of “the sludge Pumps, 

for Coke a Locomotives, 

Mating, or. : a 

= Perforated and 
Testing Works Goffered 
at KALK. J Plates, 





Numerous Plants already supplied by us of capacities up to 2500 tons in 10 hours. 


THE HUMBOLDT ENGINEERING WORKS CO., KALK, nr. cologne. 


Sypesontel tn England by :-—H. Engineer, 37, Walbrook, LONDON, E.C. 


THOS. RYDER & SON, 
TURNER BRIDGE IRON WORKS, 
Toxes, BOLTON, 


HIGH-SPEED-STEEL 


LATHES. S277 
SEE ADVERTISEMENT FORTNIGHTLY. 


SHANNON | Yoururrrans « nus 
LETTER 


six EES ee: 
FILE. norms LONDON, E.0. 43% 
VALVES | VALVES! VALVES! 
EAPEST AND BEST. 
TURNBULL’S SAFETY STOP, CHECK, 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. 


ALEX. TURNBULL & C0., La., Bisho 
Telegraph : “ VALVE, ce 


, STONE BR vE 


NTEGR ATC RS 
































AKER: 
rEeAS 


Ss an 
> ONE ent AKING 


MAS SON BEBEROSsS. 


king Machine Makers, 


BRANO On STRELT KEICCSTER, 


The British Accumulator Co.,Ltd. 


PARLIAMENT MANSIONS, WESTMINSTER, Lonpow, S.W. 
Contractors to WEDNESBURY CORPORATION, 
RADCLIFFE URBAN DISTRICT COUNCIL, &c. 


RENEWAL of BATTERIES on favourable terms 


Agents Wanted i inl pelt principal Districts. 


IRON VALVES. 


Alley & MacLellan, Lt. 


GLASGow. 71 


Blue & Ferro-Gallic Prints 


White Line on Blue Ground and Dark 
Line on White Ground, 


: PRINTED PUNCTUALLY | 
W. F. STANLEY & C0., L™:, 


ilway Approach, London Bridge, S. 
o Exrra CHAr@zE for Prints by Electric Light. 3 7 
New revised Price List post free. 6125 = 


Telegrams: “ BRATTICE,” 
Nat. Tel, No. 146. 


ENQ@: 

















Hor. 


1 ecqhag EPpy ‘eieg 


Ra 
Ni 


— No. 871, 










D. LLEWELLIN EVANS, 
120, BUTE STREET, 
60lC CO AR DIESE. 


GOLD MEDAL, Inventions Exhibition, 1885. 


- 


MATHEMATICAL, DRAWING AND 


SURVEYING INSTRUMENTS 
of every ye ion, of the andteeeoee and finish 


PRICE, ew Laos FREE. 


W. F. STANLEY & CO., Lta.. 


ee mee, LONDON, W.C. 




















HERRMANN, E 
W. E. KOCHS & CO., Engineers, SHEFFIELD. 5867 








: 
5% 3p 
i. i 
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4 
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5967 




















[SUPPLEMENT page L] ENGINEERING. ~ [Dec. 25, 1903. 


MARSHALL. SONS & CO., Sige GAINSBOROUGH, EWcLAND. 


Also Offices, Showrooms and Stores at 79, vias ROAD, LONDON, E.C. F Telegrams: “Marshalls, Gainsboro’.” 
' Telephone No. 10. 


Telegrams : *‘ Encing, LONDON.” Telephone No. 648, HoLBonn. 
































GENERAL ENGINEERS _ cRAND PRE 


and Manufacturers of yo 









































Engineers and Builders of 
all Sizes and Glasses of 


PORTABLE ENGINES, Simple and Compound. PARI Ss, 
SEMI!I-PORTABLE ENGINES, Simple and Compound. isoo. 
UNDERTYPE ENGINES, Simple and Compound. —— 
FIXED ENGINES up to 1000 HP. Upwards of 
VERTICAL ENGINES, Simple and Compound. 7 i) nn) = 
TRACTION ENGINES and ROAD ROLLERS. } 
THRASHING MACHINERY for all Countries. - ENGINES 
GRINDING MILLS. “SAWING MACHINERY. AyD 
GOLD DREDGING PLANTS. BOILERS Jaa a = 
TEA PREPARING MACHINERY, &c. MADE. chilis wag Weigideck, Geaxpomen: Walia ato Aa ree 
GEORGE RUSSELL&60., Ltd. 
MOTHERWELL, near GLASGOW, 

















14 YEARS CONTINUOUS ee 
F We have had a N95 PULSOMETER PUMP 


fourteen years,working every day,and durin 
time it has given perfect over day.and during this 
tearis so small that itis not worth mentioning. 


~ PULSOMETER ENGINEERING C29. Lt? READING. 























BU TLEak’s 





By Royal rota Patent. PATENT ROLLED hap eserves 
SHAF TING = "COUPLINGS, 


The Kirkstall Forge Oo., Leeds, 


IN IRON AND STEEL. SOLE MAKERS. 5116 


& S. MASSEY 


MANCHESTER. 


STEAM HAMMERS 


PATENT BELT-DRIVEN HAMMERS, BRETT’S PATENT DROP STAMPS FOR DIE WORK. 


BAND SAWS FOR COLD METALS. oe 


LONDON OFFICE: 16, St. Helen's Place, E.0 GLASGOW OFFICE: 109, Hope St. = 
Rrinted by the Propeletors ob thelr Printing Offices, The Bedford Press, 20 & , in the Parish of St. Martin’ and published Ouaniam Ronan JOmNsOm, af the Offices of ENGINEERING, 
85 & 86, Bedford Street, in the ‘he Parieh of Ot Senas Gatun, tote ke the Cocnty of Mabie Pitdey 25s Desembor: 1508 ; 











Pe ESP Ra PRR NI GRINNED REIT AON ua ts 








i a eI CT 























ae ee Le ee eee MPC 







ahem ca Hae ae 
Fe Sade Ma 









